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GENERAL INTRODUCTION

1. THE SIGNIFICANCE OF SIMON STEVIN TO THE MILITARY SCIENCE
OF HIS TIME.

In the general introduction of the present edition (Vol. I, pp. 8, 9) it is
accepted as a2 more or less established fact, that “Stevin served as an engineer in
the States Army and acted as a tutor to Prince Maurice.” This has been concluded
from the almost indisputable supposition that “Stevin must have come into
contact with Maurice, Count of Nassau, later Prince of Orange and Stadtholder
of the United Provinces”, within the period 1581-1594 between Stevin's
establishing himself at Leyden and the publication of his first work in the domain
of military science: De Stercktenbouwing (The Art of Fortification). As a result
his activity shifted from that of a private scholar and engineer to that of a person
of importance in the young Republic (Vol. I, p. 8).

Maurice had come to Leyden in July 1582 and was matriculated at the
university on April 19, 1583 1). It is true that soon after the assassination of his
father, Prince William the Silent, on July 10, 1584, he left Leyden 2), yet even
then-a period of two years or at least twelve months has been available for the
establishment of a personal contact between the very young nobleman (born
in 1567) and Stevin, his elder by twenty years and since February 16, 1583 a
student of letters 3).

Still there remains the question: why is no trace to be found of such a relation
in the first years after 1584, until 1593, the year in which, according to official
sources, Stevin's active part in the States Army must have begun 4), in fact one
year previous to the one in which his first militaty work, mentioned above, was
published ? 5)

Y) According to the Album studiosorum together with Maurice were matriculated: Count
Philip of Nassau, Philip de Merode (son of Baron de Petersem) and William de Melville;
Maurice and Philip of Nassau: “nobiliss. ac Generosiss™.

®) Dijksterhuis, Simon Stevin, 1943, p. 10, note 1.

8) Ibidem, p. 8 and note 3.

) Ibidem Dijksterhuis, p. 10 and note 5.

) Worth reading is certainly that which Motley in his History of the United Nerberlands (The
Hague, 1867) Vol. 11, pp. 2, 3, writes inter alia under the heading: Intellectual training of Prince
Maurice: “Not often at the age of twenty has a man devoted himself for years to pure mathematics
for the purpose of saving his country. Four years long and more. . . the young Prince had spent
laborious days and nights with the learned Simon Stevinus of Bruges. The scientific work which
they composed in common, the credit of which the master assigned to the pupil, might have been
more justly attributed perhaps to the professor than to the prince, but it is certain that Maurice
was an apt scholar.”




Hence we think we should dobetter, like Dijksterhuis 6), to assume that
Stevin’s close relation to Maurice did not date from their Leyden days, but should
be ascribed to later years viz. about 1590, the year when Stevin is said to have
moved to Delft 7), being also the year when Prince Maurice, at that time already
Captain-general and Stadtholder of Holland and Zealand, (after the departure of
the British auxiliary troops and his appointment as Stadtholder of Utrecht,
Guelders and Overijsel) was actually to develop his talents as a general.

So there may be some truth in the statement that 2 few years after 1590 the
Prince is said to have summoned Stevin to the Hague 8) so that he could regularly
consult him. At that moment (1590) the stadtholders William Louis and Maurice
had started an extensive military training upon the example set by the Ancients,
which proved to be fundamental to Maurice’s first large campaign of 1591 9).
We shall revert to this important fact again when discussing Stevin’s significance
in relation to army-tactics (battle-arrays, etc.).

It is very remarkable indeed, that it was only in the year 1594 a book was
published by Stevin treating of a military subject, viz. the building of fortresses.
Brialmont, whose excellent study on Stevin’s military writings will often be quoted
by us, gives as an explanation that this is a reaction to the fact that the Dutch
system of building fortresses was gradually finding a wider application in spite
of its provisional character, by which it greatly deviated from the (New-)Italian
method, which, from a technical point of view, was found to be superior. It is
very likely that in those days Stevin had little occupied himself with military
science, although this occupation must have been very popular with most
mathematicians of the 16th and 17th centuries. Apart from the fact that in times
of war the scientific world takes a great interest in the conduct of war 10), we
may well conclude that Stevin, by virtue of his bent for practical science, was the
appropriate man for the study of military science and its improvement. It stands
to reason that Stevin's close relation to Maurice has been highly conducive to
the origin of Stevin’s military publications. For the matter did not end with the
Art of Fortification of 1594 (however important this work has been in those
days), Stevin unfolded varied talents in the domain -of military science as well
as in the various other domains of science he occupied himself with. Alas he has
not had the time to have all his writings printed; the latter. has only been the
case with his Castrametatio and his Fortification by means of Pivotted Sluice Locks,
both dating from 1617. Also the last two works contain a wealth of military
data, both of a technical as well as a tactical nature.

The more one becomes engrossed in these militacy works, being a regular
soldier or layman, the more one admires the author’s ingenuity and it is only
to be regretted that all that his diligent pen has at one time written has not been
completely preserved for us. In addition there are his undoubtedly extensive
activities as a military engineer (with regard to the latter little. has been traced
so far to form a proper opinion, but also this work will certainly have been very
important).

) Dijksterhuis, loc. cit. p. 10.

7y Ibidem, p. 9 and note 4; Jaarbockje voor geschiedenis en oudheidkunde van Leiden en omstreken,
1918, p. 10, containing however some wrong dates. -

) de Cock, Simon Stevin, Gent 1888, p. 40.

%) J. W. Wijn, Het krijgswezen in den tyd van Prins Maurits, Utrecht, 1934, p. 535.

19) Ibidem, idem p. 319; cf. also J. P. van Capelle, Bjdragen Gesch. Wetensch., 1821, p. 5.
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It is true, that Stevin’s son Hendrik has published his father’s posthumous
papers to the best of his knowledge, but we are in doubt whether — at least
where military science is'concerned — he has been very successful, which may be
discussed later on. '

2. STEVIN'S WRITINGS ON THE ART OF WAR.

As has already been stated Stevin’s military works were not all published in his
lifetime. The works published after his death by Hendrik Stevin in his Materiae
Politicae, Burgherlicke Stoffen (Civic Matters) 11) should, in our opinion, be
compared with the MSS kept in the Royal Library in the Hague, viz. three copies
edited by Hendrik Stevin about the year 1635 12). Such a comparison, serving
at the same time as a verification, has been surveyably arranged by C. de Waard
from the excerpts made from Stevin’s posthumous works by the learned
mathematician and physicist Isaac Beeckman in 1624 (C. de Waard, Journal tenu
par Isaac Beeckman de 1604 4 1634, Vol. II, edition in four volumes, The Hague,
1939-1953).

The first mentioned copies of these MSS are in their completeness exceptionally
valuable since their originals have almost all been lost; both in the Royal Library as
well as in some military archives and libraries there are still a few MSS dating
from Stevin’s time and therefore appatently attributed to him (Cf. hereafter
sub B). :

Up to now, except for the work done by de Waard and Hahlweg 13), the
MSS in the Royal Library have not been much studied; Dijksterhuis in his book
published in 1942 (p. 60, note 1) gives as a reason viz. the prevailing cir-
cumstances of the .times; no more did former writers about Stevin such as
Van Cappelle (1821), Goethals (1841) and Brialmont (1846) know their
contents. All of them have only been able to consult the Materiae Politicae,
consequently at second-hand! In this respect one exception should be made for the
paper: About Reprisal (Van de Verdrucking), which might be called a treatise
of a strategical nature, known to Van Capelle, Bijdragen tot de geschiedenis der
Nederlanden, 1827, p. 283-300: Maurice and Stevin.

For the rest, as for a general discussion on Stevin's military works, we find
a good starting-point with the study of Alexis Brialmont, entitled: Oeuvres
militaires de Simon Stevin. This study bears evidence of a great professional
knowledge and critical sense, qualities, which, as they are attended by a fine
style, affirm already in the lieutenant of the Belgian military engineers (then only
25 years of age), the great author on modern fortification and defence, who, also as
a designer and builder of Belgian and other European fortifications, was to become
famous. It was self-evident that this very military engineer was to devote such an

1) First impression 1649, second impression 1686, exactly identical to the first impression and
published after Hendrik’s death. )

12) As to the date of 1635 (or a little later) we refer to the statement sub 3 on p. 11 hereafter; cf.
Dijksterhuis, p. 22.

13) Dr. Wetner Hahlweg has consulted the MSS in behalf of his book: Die Heeresreform der
Oranier und die Antike (Berlin, 1941). He mentions this on page 9 and points out the contents of
the parts he used on p. 51 and in note 74, while a fragment from MS 128A-9lI, fol. 88 etc. has
been reproduced on pp. 248-250 as: Studien aus der Taktik des Ailianos (Utkunden 3).
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eminent treatise to Stevin, his countryman. And the more so as this study formed
part of Dr. Michel Steichen's Mémoire sur la vie et les travaux de Simon Stevin
and its author, since 1837 professor of theoretical and applied mechanics at the
Brussels “Ecole Militaire”, was apparently quite willing to give full scope to his
old pupil: “Quant i ses (i.e. Stevin's) oeuvres militaires nous n'avons pas hésité
A recourir aux lumiéres de notre ami A.B.; C'est & lui que nous devons tout ce que
I'on peut dire sur ce sujet” 14).
It is indeed an elaborate study comprising not only 48 pages of text, but in
addition 38 annotated pages (a total number of 124 notes).
Its subject-matter has been subdivided into the following eight chapters viz.
with regard to the books:
I De la construction des forteresses (with two figures);
1L De la castramétation (with figures of army camps);
III. Nouvelle fortification par écluses;
and further, concerning his posthumous writings:
V. De l'ordonnance des villes (Oirdening der Steden);
V. De lordonnance des maisons (Huys oirdeningh);
VI.  Du choix des employés (tant civils que militaires) (Amptlienkiesing);
VII.  Du déplacement continuel des troupes
(Geduerige verlegging des crychsvolcks);
VIII. Théorie de I'art de la guerre (Crychspiegeling) -
(with a figure of the Spabijlhou) 15).
With regard to Stevin’s posthumous military works Brialmont has been greatly
influenced by the rather arbitrary classification found in the Materiae Politicae.
This is shown inter alia by the summary sub VIII of the Crychspiegeling, for
which Hendrik Stevin has used no less than 17 chapters of a varied subject-matter!
Of this difficult task of subdividing the matter — especially difficult for a
non-soldier — Dijksterhuis has acquitted himself better than Brialmont in his
standard work on Stevin of 1943. The pure military works have practically all
been inserted into the chapter X, Military Science (p. 222-247 in his book),
subdivided into A. The Art of Fortification; B. The Art of measuring Army
Camps; C. Various Subjects; the last part teferring to the Materiae Politicae as
follows:
Section 1. Van de geduerighe verlegghing des Crychsvolcx
(About the Continual Displacement of Troops)
(Part VII).

Section 2. Ampten en Amptlien (Army-Duties and Officers)

(Part VIII, Chapters 1, 2, 4, 5).
Section 3. Tactiek (Tactics) (Ibidem, Chapters 3, 6, 11, 13).
Section 4. De Spabijlhon (Ibidem, Chapter 8).
Section S. Belegering (The Siege) (Ibidem, Chapter 12).
Section 6. Gewenste Hervormingen (Desired Reforms)

(Ibidem, Chapters 7, 9, 10, 14, 15).
Section 7. Elianus’ commando’s (Aelian’s Commands) etc.
‘ (Ibidem, Chapters 16, 17).

14) Steichen, Mémoire, 1846, p. 3. )
15) Spabijlhou = Spade-axe-pick-axe. One of Stevin’s inventions. Cf. Introduction to Part 4
of this Volume. -



-A. BOOKS.

The three treatises on military science, published by Simon Stevin himself in
book-form viz.:

1. De Stercktenbouwing (The Art of Fortification), of 1594;

2. Castrametatio, Dat is Legermeting (Castrametatio, That is Camp-measurement)
of 1617; and

3. Nieuwe Maniere van Sterctebou door Spilsluysen (A New Manner of Fortifica-
tion by means of Pivotted Sluice-locks), just like the former of 1617,

and always found bound together 16), do not form a coherent whole. Apparently

the period of time elapsed between these three publications is too great.

The first mentioned work, which has been printed and elaborately discussed
in this volume of Stevin's Principal Works, is found to be most excellent and in
itself most complete as to the preparation of its subject-matter 17). The third one
however does by no means reveal a new system of fortification but only the
application of sluice-locks, at least of a special kind of lock, used to obtzin a
better control of the water-level in the ditch and to establish a protected approach
by water to the ditch of a fortification. As a description of their military
application is preceded by an explanation of the construction of these locks,
which takes up 2 out of the 4 chapters of the book, this work actually contains
more technical information than military science, the reason why it has been
reproduced and discussed as a whole in Vol. V, whereas hereafter in Vol. IV
its pure military tenor and the significance of the practical use are being explained.

Finally the Castrametatio, which has been treated in this volume, does form
a compact whole and as such a treatise eminently composed, describing the
construction and arrangement of army camps in the days of Prince Maurice. Yet,
as Dijksterhuis so rightly demonstrates 18), this work does not give any new

“directions but for the rules and regulations as they had come into existence

during the course of the years before 1617. Nevertheless this book has as its
merit that it has adapted the encampment to the army-organisation and that it
passes criticism on the Roman army camps as to their application in 17th century
warfare. Stevin fully enters here ‘into the history of the army-organisation of the
Ancients, which he follows more or less as an example.

From the following statement sub B of the posthumous manuscripts it will
appear that there is every probability that a part of them might have been published
in the Castrametatio of 1617, be it only fragmentary. But at the same time we
should consider this remarkable book as the only printed evidence of Stevin's
studies on army reform, of the same nature and according to the same principles

1) Dijksterhuis, p. 3. The sometimes separate publication of these works and their translations
can be seen from the catalogue of the library of the House of Orange, listed in 1686 by Constantijn
Huygens and present in the Royal Library (MS 78-D-14); viz. they ate classified therein under
various numbets (see pp. 187, 206 and z207).

17) Dijkstethuis, pp. 234, 338.

18) Ibidem, p. 238.
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as it had been carried into effect by Count William Louis of Nassau and Prince
Maurice about the year 1590 19).,

B. MANUSCRIPTS.

‘On June 15, 1624 Isaac Beeckman, who must have known Stevin in person 20),
found 3r1n)0ng Stevin's posthumous ,,papers” the following writings on military
science 21):

[2)  Van de Spabijlhonw. (About the Spabijlhou, see note 15)

[3] Van de geduerighe verlegginghe des crychsvolckx.

(About the Continual Displacement of Troops)

[4] Van de weerdicheden der cryghsampten.

(About the Worthiness of the Army-Duties)

[5] Oorden der verkiesinge. (Order of Selection)

7] Chryghssaken. (Military Matters)

[8] Teghen verdruckingen.  (Against Reprisals)

[9] Veltslachoordeningh. (Battle-array)

[10] Pyckschansinghe. (Pike Redoubts)

[14] Chryghskonst, seer veel daarvan.

(The Art of War, very much of it)

[15] Verscheyden Chryghsiochten, dadelick van hem gesien ende geordineert.
(Various Campaigns, observed on the spot and
controlled as to their order)

[17] Syn Excellenties teyckeningen ende schrift.

(His Excellency's Drawings and Script)

[23]  Ordeningh der steden.  (Town-planning)

and pro

memoria

[26] Huysbouw. (Building of Houses)

(classified by Brialmont under military science)

1%) Although we do not know anything about Stevin being personally acquainted with Count
William Louis, or his secretaty van Reyd, the first mentioned might have been drawn by Prince
Maurice into his cousin’s studies as well as into their mutual exercises (cf. de Waard, II, 425,
note 2 and Wijn, pp. 470-471, who is of the opinion that itis quite possible that Maurice and William
Louis had started their military exercises at the same time).

Motley writes (History of the United Netherlands Vol. 111, pp. 3, 4.):

“Organization of the republican army; But a Dutch army there was none and Maurice had determined
that at last a national force should be created. In this enterprise he was aided and guided by his
cousin Lewis William, Stadtholder of Friesland. .. (who) had revived the old manoeuvres by
which the ancient Romans had performed so much excellent work in their days . e
The two cousins understood each other thoroughly and proceeded their new system, to be adopted
at a later period by all civilized nations” (Reyd, Historie der Nederlandsche Qorlogen, 31d edition,
1650. VIII, 162).

Cf. also Hahlweg lc. pp. 14, 15 and 255 on the mutual studies of Maurice, William Louis and
Johann v. Nassau (1561-1623), with reference to Stevin and his pronouncement about Maurice’s
erudition (cf. Cappelle, pp. 135-137). Yet Hahlweg does not mention Stevin’s Castrametatio in
his bibliography. )

20) Stevin’s eldest son Frederik, born in 1612 or 1613, went to the grammar-school of the Rot-
terdam headmaster Jacob Beeckman, brother of Isaac (cf. Dijksterhuis, p. 22 and note 7).

1) C. de Waard, Journal tenu par Isaac Beeckman, 11, p. 291.
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All these subjects and various other items, probably inserted in [7] and [14],
have been more or less completely included by Beeckman in his journal under the
title or collective name: Vijfde deel der ghemeynghde stoffen. Van de
Crijchconst.

The Manuscript in the Royal Library 128-A-10, marked by de Waard with
I, bears a similar title 22). Both names are apparently derived from Part V:
Van d2 Ghemengde Stoffen (About Various Subjects); from Stevin’s voluminous
work Wummt:gbe Ghedachtenissen (Mathematical Memoirs) (1605 and 1608),
of which it is beyond doubt that it must have been known to Beeckman; and from
its treatise no. 5 Van den Crijchshandel (About the Conduct -of War) 23), which
has not been inserted, but which according to its Argument had been originally
intended for it,

So we may rightly assume that Beeckman must have studied this treatise in
manuscript. According to Stevin’s own statement 24) it had not been entirely
finished in the year 1608, but that it was to have developed into an extensive
work is shown by its large number of subjects and the space they occupy. This
is evident from that which has been treated both in the Materiae Politicae,
(compiled by Stevin's son Hendrik) as well as in the three MSS in the K.B.
(Royal Library), described hereafter. According to their contents they are indicated
by the manuscripts: I, II and. III. The already mentioned MS-I and MS-1I
follow each other closely, and MS-III might be considered to be a supplement
from a somewhat later period.

MS I in the Royal Library (K.B. 128-A-10) comprises of the above mentioned
Volume V (fitst book: Varn de Landterijgh):

Chapter 1: Van der Raden Oirden (p- 4-20); Mat. Pol. 51-86.
(About Governmental Administration)
Chapter 2: Van de Amptlienkiesingh en ghemeene aenclevinghen der ampten
(p. 21-39); Mat. Pol. 91-121.
(About the Selection of Officers and all that belongs to the Offices)

MS II in the Royal Library (K.B. 128A-9 I) comprises as follows:

Chapter 3: Van de oirden der Amptlien eens Legers met haer en ander eyghen
crychwoordens bepalinghen.  (p. 4-22); Mat. Pol. 185-202 and
, 209-225.
(About the Order of Army-Officers and its Respective and Other
Regulations in their proper Military Terms)
Chapter 4: Vant gebruijck des Hantgeweers, vant graven en rijshonwen, etc.
(p. 24-30); Mas. Pol. 238-249. -
_(About the Use of the Musket (rifle), about the Entrenchment
and the Cutting of Fascines, etc.) :

22) Idem, idem, II, pp. Il and XVI-XXI.

2) Beeckman summatrizes his annotations into: Chryghshandelinge van Stevyn in 16% bladen
gecompendieert. (Stevin’s War Activities compiled into 161, Sheets (i.e. 31 pages).

#) “The cause why they have not been inserted according to the contents of the afore-men-
tioned Arguments, is that they had not been entirely pesfected, when the printer did not want to
keep any longer what had already been printed for such a length of time and kept by him at his
detriment; $0 that I now have the intention to have the above-mentioned remaining part published
in due time” (p. 107 at the end of the Vyfde Stuck der Wisconsiige Ghedachtenissen) cf Vol. Ip. 30
Part V. Van de ghemengde stoffen. V, 5. Van den Crijchshandel (lacking).
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Chapter 5: Vande veltslachoirdening met navolginge der Romeinsche wijse en
: dat met gheschut en Crijchslien gewapent na de gemeene manier deses

bjis,
(p. 32-62); Mat. Pol. 202-209 and

258-261 25).
(About the Battle-array following the Example set by the Romans
with Ordnance and Soldiers armed according to the General Custom
of the Times)
ibidem: Vande oirdentlicke buytdeelingh
' ' (p. 63); Mat. Pol. 261-263.
(About the Orderly Distribution of the Loot)
ibidem: *  Vande ghemeene reghel der vervulling
. (p. 65); Mat. Pol. 233-237.
(About the General Rule of Replacement)
ibidem: Verschil tusschen Elianus’ beschrijving en dese angaende de sake
" derroersels (p. 67); Mas. Pol. 264-267.
(Difference between Aelian’s Description and the Present Instance,
with Regard to the Exercises)
Chapter 6: Varde pyckschansen (p. 71-86); Mat. Pol. 142-143
(at the end of this book).
(About Pike Redoubts)

MS III. The third important MS in the Royal Library (K.B. 128-A-9-II) bears
the title: Eenighe stucken der Crychconst, beschreven deur Simon Stevin (Various
Parts of the Art of War, described by Simon Stevin) and has been indicated by de
Waard by III. Its contents are as follows:

Vande oirdening der Steden (p. 1-21); Mas. Pol. 1-38 26).
(About Town-planning)
Vant belegeren der Steden en Sterckten (p. 22-57); Mat. Pol. 252-258.

(About the Besieging of Towns and Fortresses)
Verscheyden Crychs-saecken, viz.:
(Various-Matters of War)

Van de ghedurighe verlegging des Crychsvolex -
(p. 59-71); Mat. Pol. 153-173.
(About the Continual Displacement of Troops)

Van de verdruckingh (repressalie); (p. 72-77); Mar. Pol. 143-152.
(About Reprisal)
Van de weerdicheijt der Crychslien’ (p. 79-85); Mar. Pol. 225-233.

(About the Worth of the Soldiers)
Verduytsing van Elianus Griekse woorden  (p. 86-91); Mat. Pol. 267-273.
(Dutch Translation of Aelian’s Greek Words)

#) The following 3 sections of chapter 5 have been wrongly inserted in the MS together with
the 17 other sections; they do not belong to them and are therefore mentioned by Beeckman at
a later period.

%) In this MS we do not find the Byvough: Van de Huyshou (the supplement: About the Build-
ing of Houses), yet on pp. 18-21 we come actoss a chapter of a pure military tenor, entitled:
Verstercking der vierhoecken van kleinder tot grooter (met 7 figuren) (Fortification of the quadrangles
from small upwards (with 7 figures). .
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Verclaring der manier van reijsen eens Legers

(p. 92-93); Ma. Pol 250-252.
(Explanation of the System of Marching of an Army)
Vande Ruijters die dienst souden connen doen in plaats van jonghers der
cuirassiers (p. 94); Mat. Pol. 249-250.
(About the Cavalry who could join the Army instead of the “Batmen” of the
Cuirassiers)
Compagnie Colonelle een quade wijse te wesen

(p. 95); Mat- Pol. 263,
(Staff Company a difficult Army-Duty)

A comparison of this survey ‘of contents with the Table shown by de Waard
on p. XVI-XXI in his Vol. II, proves that in Beeckman’s journal the rmlntary
subjects practically all tally with the MSS in the Royal Library and occur in about
the same sequence. On the other hand this is not the case with the military -
subject-matter dealt with in the Materiae Politicae, Therefore we agree with the
disapproval expressed by de Waard about the way in which Hendrik Stevin has
published his father’s valuable military treatises 27). We even deem it necessary —

that the reader of the Burghetlicke Sioffen be warned — to amplify his criticism
as follows:

1) Hendrik Stevin wanted to render his book more readable by merely inserting
from the Conduct of War matters that could -be understood without the
practice of mathematics; yet he went too far in this, omitting not only all the
drawings, but even very often the calculations as well!

2) He has been deliberately incomplete in his description of the arrays of battles,
as in this instance he referred 28) to his father's Crychconst, at the time still to
be published, which however never appeared in print; thus we find with him
a great lack of detail in this very important part of army tactics, which
consequently has been more amply recorded by Beeckman in his annotations.

3) Hendrik has very often inserted in his father's texts personal remarks (it is
true under the heading H.S.); we find them both in the MSS in the Royal
Library as well as in the Materiae Politicae. In the MS in the Royal Library
no. I, p. 58 we even come across a whole chapter dealing with a battle-array
datmg from the year 1635: “ordered by His Highness and given to me by
His Excellency the Count of Brederode for the purpose of drawing”.

4) In the very arbitrary classification of chapter VIII: About the Theory of War
of his book, into 17 chapters, he has unnecessarily deviated from the original
framework and has caused much trouble to an expert compiler such as
Brialmont, who erroneously thought to have discovered Stevin's complete
Théorie de I Art de la Guerre.

Apart from the shortcomings as mentioned above, the military chapters from
the Matetiae Politicae, which have little or nothing to do with mathematics in
Stevin's days and which do not particularly deal with the tactics of battle-arrays
etc., do give 2 good notion of the military science such as Stevin visualized it in

27) de Waard, 11, p. I, XV and XVI.
28) Materiae Politicae, pp. 261, 266.
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an improved sense and described it. This chiefly concerns the chapters, bearing
the following titles:

Vande Qirdeningh der Steden (without the supplement: The Building
(About Town-planning) of Houses)
Vander Raden Oirden (as far as it is related to the organization

(About Governmental Administration)  of the army)

Vande Amptlienkiesing en ghemeene aenclevingen der Ampien

(About the Selection of Officers and (the 11th chapter of which giving a

all that belongs to the Offices) description of the special duties apper-
-taining to the “Crijchhandel” (the con-
duct of war)

Vande Verdrucking i (About Reprisal in Times of Peace)

Vande Geduerige verlegghing des Crychsvolex

(About the Continual Displacement of Troops)

And finally the greater part of the sections from the chapter: Vande Crychspie-
gelingh (About the Theory of War), as mentioned on p. 6 before (classified
according to Dijksterhuis).

Hendrik Stevin has really endeavoured to the best of his knowledge to do
useful work with his Crychspiegelingh and as he says himself 29) “'to give a brief
explanation of nearly all that properly belongs to an orderly army”; he describes
it all in 17 chapters as “‘various' general rules and necessary practice required in
warfare”, yet follows it up by: “of which the greater part has gone out of use
these days” 39).

Isaac Beeckman however has acquitted himself of this task in a much more
detached manner and in many respects his adaptation of Stevin’s works is much
more complete, even when also “sommierlick” (of a concise conception), which
is proved by the important work done by de Waard, who has been so kind to give
us the copies of Beeckman's excerpts, the greater part of which has been lost
unfortunately. In this respect we might refer to the second volume of his work
and in particular to pages XV-XXI of the “Avertissement” (preface) and to the
corresponding pages 420-428 (Appendices, I-G: Van den Cryghconst). When
reading these pages we shall find that de Waard does give a complete survey
of Beeckman’s excerpts and notes, but that he has had only a part of the
fragments printed in the appendix, that was not published by Hendrik Stevin;
but naturally it was not for him to issue a complete and verbatim reproduction.
For us this has been all the more reason to further discuss in detail two, in our
opinion, important subjects from the MSS in the Royal Library, which both do
not get full justice in the Materiae Politicae and which, in as far as they have
been copied by Beeckman, have not been reproduced by de Waard, viz. Over bet
belegeren van steden en sterkien (About the Besieging of Towns and Fortresses)
and Over de pyckschansen (About Pike Redoubts). (See Parts 3 and 4).

29) Materiae Politicae, from the dedication of Chapter VIII to Lewis of Nassau, Lord of the
Leck and Beverweert.
%) Ibidem; from the title of Chapter VIII: Van de Crijchspiegelingb. (pp. 175-273).
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Finally the question arises whether there might be more MSS known in the
military domain of which Stevin could have been the author. It seems very likely 31)
that there should have been more, at least until 1750 and thereabouts. In any
case there are still some known to us in Dutch libraries, of which it is not quite
certain for all of them that they are by his hand, yet there is every probability
that they could have been wholly or partly compiled by Stevin himself or in
collaboration with him. This may be concluded either from his characteristic
style and choice of words, or from annotations, which seem to have originated
from him, as well as from full fragments equally occurring in his Castrametatio
almost in the same wording.

These MSS, which have practically all been mentioned by de Waard and
partly by Hahlweg, comprise the following 32):

a. In the Royal Library, The Hague, the numbers:

128 A-14.  Formen van Logeeringen (500 wel ten deel als int geheel) vant
leger, met sijn verclaringen
(Figures of Encampments (in detail as well as in general) of
the Army, and its Explanations).

128 A-18.  Formen van Slag-orders (so0 wel ten deel als int gebeel) vant
leger
(Figures of Battle-arrays (in parts as well as in general) of the
Army).

128 A-19.  Diverse slagorders (1605-1622)
(Various Battle-arrays)

128 A-20. Verschyde Legerquartieren
(Various Army-quarters; for the greater part similar to MS 128
A-14).

b. In the library of the War Ministry, The Hague, the numbers:

1 A-750. Militaire Afbeeldingen, aanwijzende de Legertogten, Campemen-
ten, Logeringen, Slag-ordres, Batalien, Fortressen, Attacques,
Defensien, en andere schikkingen der troupes te Velde zoo te
paarde als te voet. Onder de Princen van Orange, en de Legers
van den Siaat gebruykelijk.
(Military Ilustrations, indicating the Campaigns, Encampments,
Quarters, Battle-arrays, Battles, Fortifications, Attacks, Defences
and other Formations of Troops in the Field both Cavalry and
Infantry.

31) Here we have in view the MS: Maniére de faire la Guerre selon le Génie des Romains, par Simon
Stevin, Patch. 2 vols., as stated on p. 230 under no. 15 of the printed catalogue of sales from the
library of Prince Frederick Henry (A la Haie, 1749), Royal Library 345-H-23. In the Index to the
works purchased from the above-mentioned library by Prince William IV (MS Royal Library
76-B-2) the same MS figutes under no. 15, bearing as a mere title: Maniére de faire la Guerre.
Perhaps this was the MS figuring in Huygens’ catalogue (MS Royal Library 78-D-14), p. 190
under no. 1115: Manuscript sur les Ordonnances des batailles des Romains. Thisfollowsupon the French
edition of Stevin’s Castrametatio and Pivotted Locks of 1618 and precedes two books by Marolois:
La Perspective of 1611 and La Forti fication, augmenté par Albert Girard, of 1627.

32) de Waard, II, pp. XVI and XXI.

Hahlweg mentions in his “Aktenverzeichnis (Sources) on p. 308 only the “Ruich ontwerp van
krijchs-saken” and furthermore no MSS concerning army camps, but ptincipally about drill.
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According to the general custom adopted by the Princes of
Orange and the States Armies).
The third part is entitled: Cort ende eenvoudigh onderwijs vant
maken ende stellen der huijdendaechsche ghebruyckelyckste
slachordens ofte Battallions mitsgaders eenighe vermakelijke for-
men ende curieuse questien der selver materie,
(Brief and Simple Instruction of the Formation and Lining up
of Contemporary most Common Battle-arrays or Battalions
including some Amusing Representations and Odd Questions of
this Subject-matter).

1 A-751. French adaptation of a part of MS 1 A-750.

¢. In the Archives of the General Staff, History of War Department:
III-I G-79.  Ruich Ontwerp van Krychs-saken ende ¥gevolch van dien. Ge-
lyck het hedensdaeges by Haere Excellentie Prins Mauritius van
Orangien Grave van Nasian, in die vereenichde Nederlantsche
Provintien gebruickt wort.
(Rough Outline of Military Matters and their Results. According
to the General Methods. adopted nowadays in the United Dutch
Provinces by his Excellency Prince Maurice of Orange, Count of
Nassau).
The authors of Het Staatsche Leger (The States Army), vol. II and vol. III 88),
" merely refer to the MSS mentioned sub.b and sub ¢. They consider the one
mentioned sub 4 to have been probably compiled by Stevin himself, inter alia
on account of the great similarity in various parts of this MS and the Castrame-
tatio. This is also found to be the case with the MS, mentioned sub ¢, which MS
according to Wijn 34) has been ascribed to Stevin by some people. We are of the
opinion that both statements, when comparing the MSS mentioned sub 4, prove
to be a confirmation of this conclusion; moreover it has also been ascertained
that certain parts in the respective MSS dealing with battle-array and “the
“tochten” (guards) show a mutual agreement and perfectly tally with places
mentioned in Beeckman’s journal. We are giving a few instances of it: :

1. The 5th volume of the Ruich Ontwerp van Krychssaken, the name of which
reminding us of Beeckman's inventory sub 7 (de Waard, II, 291 and p. 8
" hereinbefore), is entitled: Formen van Schlachoordens soo wel ten deele als int
geheel vant leger (Figures of Battle-arrays given in Parts as well as in General
of the Army). Not only is the latter the actual title of MS 128 A-18 in the
Royal Library, but also the contents of these' two MSS, except for their
orthography of the words, are exactly the same.
The opening lines of the above-mentioned MS run as follows:
“The entire army or multitude of troops are generally divided into three
bodies (‘“‘tochten”), each under the special command of a field-officer,
although the supreme command is everywhere in the hands of an army general.
These bodies have each their scparate names, such as Advance-guard, Main-

3) F. ]. G. ten Raa and F. de Bas, Hef Staatsche Leger vol. I1 Breda 1913, (1588-1609), p. 38;
Vol. III Breda 1915, (1609-1625), pp. 14 and 18.
8) Wijn, loc. cit. 475.
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guard and Reat-guard, not with regard to their actions in the arrays, but
with regard to their marches, because he, who is marching ahead is said to
lead the advance-guard, and he who is marching with his troops in the
rear-guard is said to lead the rear; but he who is marching with his troops
in the middle is said to lead the main-guard. That is- why these bodies of
soldiers as such. change their names every day according toa change in their
marching in advance or in the rear” 35),

Stevin's authorship of the MS, identical of text, in the Royal Library, seems
very plausible to us, if we tutn our attention to the preceding lines of the
above quoted fragment Viz. when at first there is a description of two ““Formen
van Slagorders” (two figures of battle-arrays) (being represented and described
later in the “Ruich Ontwerp’) the author says:

“Dit verstaen sijnde soo laet ons commen tottet beschrijven Vande oirden der
slachoirden”. (Now that we have formed an understanding of this let us now
come to the description of the Order of the battle-arrays).

2. In the “Ruich Ontwerp”, repeatedly mentioned we find in chapter 5 (the end)
likewise:
“The main-guard (“Bataillie”) consisting of 11 troops or 37 Cavalry
squadrons as they have stood before the town of Rees on September 2515,
1614.”
This same atray is also found in Beeckman’s journal on page 224-verso and
has been printed in’detail by de Waard, Vol. II, p. 428.

3. The following preliminary passage is found in MS 1 A-750: Militaire Af-
beeldingen (Military Illustrations) in the part entitled Cort en eenvondigh
onderwijs (Brief and Elementary Instruction) in the library of the War
Ministry:

“How to form a square Bastalion of men.
For this it is necessary that one is an expert in extracting the square root, which
is such common knowledge that it is needless to dwell upon it here, as in our
Arithmetic 36) we have given ample constructions and when proceeding we
shall come to several examples of battalions™ 37).

The preceding statement has strengthened the supposition of the war-historian
Lodewijk Mulder, editor of the well-known Journal by Anthonis Duyck
(publ. 1862) as he writes 38) that this MS must have been written by Stevin.

8) “Het gantse Leger ofte mennichte des volcks worden gemeenlicken gedeelt in 3 Tochten,

welcke elcks besonder onder t’ gebiet van eenen krychsoversten staen hoewel t’ opperste gebiet
overall staet onder den Generael vant Leger.’
Dese Tochten krijgen yder haere Naemen van Avantguarde, Bataille ende Arrierguarde, niet ten
aensien haers doens, int stuck van Schlachtootdens, maer ten aensien des Treckens, want welcke
met sijn troupe den voortocht heeft, die noemt men die Avantguarde te voeren, ende welcke die
hindertocht heeft, die segt men d’Arrierguarde te voeren; Maer welck in die midden met sijn Trou-
pen treckt, segt men die Battaille te voeren. Daetom die Tochten ooc alle daegen in die selve haere
naemen veranderen; naer t'veranderen des voor ofte aftertreckens”.

) Cf. Vol. I1 B, p. s80: extraction of roots. Arithmetic (pp. 459-745)-

87) “Opm een vierkant Battaillon van mannen te maken. Hiertoe ist’ noodich datmen wel expert is int’
extraheeren vanden quadraat wortel, twelck soo gemeen is dat wij niet noodich vinden t’selve
alhier te verhalen, alsoo wij dacrvan genoechsaem constructic gegeven hebben in onse Arith-
metica, ende sullen voortvarende comen tot eenighe exempelen van Battaillons™.

38) MS 1-A-750, library of the War Ministry, the Hague, annotations at the beginning of the
MS; cf. also Journal by Anthonis Duyck Vol. 1, p. 717.
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So when summing up the general views on Stevin's posthumous MSS we
come to the following conclusion:

Apart from the three works by his hand the MSS are a source of extreme value
in judging Stevin's knowledge in the domain of military science, as only a part
of it — as far as we could ascertain — is found in his books, and particularly
so in his Castrametatio.

One should be grateful for the work done by Isaac Beeckman and his interpreter
C. de Waard to undertake the arrangement of this posthumous work and to
publish a great many important items from them, because this has greatly
contributed to the fact that the publication by Hendrik Stevin, equally meritorious
but less professional, could be judged to better advantage. Above all, the MSS I,
II and III in the Royal Library form a collection of extremely important documents
of a very pronounced and original character.

As to the knowledge of the history of war in the days of Prince Maurice not
all the MSS mentioned before are equally important. Both Brialmont as well as
Dijksterhuis bear witness to this, where the first talks about Stevin’s “propositions”
and the other mentions “plans, designs and desired reforms”, as found in a number
of these MSS. In part both authors are treating the same subjects of which, for the
sake of completeness, we merely mention the names below, leaving it to the
readers to enter into their details.

BRIALMONT: “propositions” DIJKSTERHUIS: “reforms, etc.”
1. Military train (as a separate army .....................o.....

UNIE) e
2. Modification of Infantry-dril ...... p- 247, 7 (Mat. Pol. VIII, 16, 17)
3. Improved regulations against

looting .....cooviniiiiiiiiiiiiiins p-246,6( ,, , , ,14)
4. Cavalry practice in fighting on

foot ... P-246,6( o, o s, 7)

5. Separate military stores ............ ..o
6. Encampment of soldiers in tents

carried by them ..................... (Mat. Pol. 222)
7. Civil workmen in military service

with the army ... p- 246, 6 (Mat. Pol. VIII, 9)
8. Portable tools for soldiers ......... p-245,4(C » 5 5, 8)
9. Reorganization of the Cavalry

(heavy and light) .................. p-246,6( ,, ., , ,10)

3. STEVIN, AS A MILITARY ADVISER TO PRINCE MAURICE AND THE
STATES GENERAL, AS AN ENGINEER AND IN OTHER MILITARY
FUNCTIONS 39)

Already in 1584 the States of Holland, by resolution of February 17th, granted
Stevin a patent for the first fifteen years to be allowed to use “his inventions and

39) Cf. also Dijksterhuis, pp. 14-17.
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instruments” in the land of Holland 40). By this resolution he is not yet entitled
Engineer; yet it does show that the States wanted his “inventions, arts and
instruments to be put into practice in the service of these Countries”, thus also
for the benefit of national defence.

From a notification by Prince Maurice to the Council of State in 1603 41) it is
known that Stevin, since 1593 afid thereabouts, has been employed in the army
as an “affteeckener der Quartieren” (a surveyor of the Quarters), but it was
only in January 1604 that he received an official appointment as a “Quarter-
master to mark out the quarters”, and on the 31st of this month he was sworn-in
as such together with Claude van Senerpont, Lord of La Vacquerie, who had been
appointed “Quartiermeester absolut” (Quartermaster-general) of the army (in
1606 he was succeeded by Antoine de Solempne, who occupied this post
until 1616) 42), In these days Stevin is also called “engineer” and in later .
years his name is repeatedly found with this addition in the “Staten van Oorlog”
(States of War). But already much earlier he must have had relations with highly
placed military men and members of the States General, as is to be concluded
trom the dedications in his works: Problemata Geometrica (presumably published
already in 1583) to the artillery-general Maximiliaan van Cruyningen 43) and the
Stercktenbouwing (Art of Fortification) (of 1594) to the Honourable Hendrick
van Brienen, deputy for Guelders at the meeting of the States General.

Little is known however of Stevin’s activities in the field as a “leghermeter”
(surveyor of army-camps) and as a military engineer during the period 1593-1604.
His name does not occur anywhere in the works on Prince Maurice’s famous
sieges, although, as we have seen, he himself states Stevin’s presence at them.
Only in Stevin’s own writings we can read that he knew details of the sieges
of Hulst (1591), Grol (1597), St. Andries (1600) and Ostend (1601-1604) 44).

More clearly his part in the projects for the improvement of the fortifications
at Harderwijk has been ascertained.

During the 80 Years’ War this town was particularly important, because it could
make it difficult for the enemy, when invading the Veluwé, to cross the Zuyder
Zee and to land in North Holland 45). For that purpose however, apart from
a garrison, its fortifications nceded also considerable improvement. In what,
manner this improvement had been carried out with great labour, yet in its

49 F. J. G. ten Raa and F. de Bas, He# Staatsche Leger, vol. I, Breda 1911, p. 272, sub b: “En-
gineers”.

1) Cf. detailed exposition by Dijksterhuis, p. 10 and Resolutions of the States General, inter alia
of December 24th, 1603 (Rijks Geschiedkundige Publicatién 9z, p. 520), in which ““Johan Stevin” is
found by mistake. .

4) F. J. G. ten Raa and F. de Bas. Het Saatsche Leger, Vol. 11, Breda 1913, p. 267 and Dijkster-
huis, p. 17. In MS 1A-750 (Library of the War Ministry) and in the Leghermeting, p. 16 he is called
Solem.

43) About Maximiliaan van Cruyningen, squire of Heenvliet, Hazerswoude etc. artillery-géneral
since 1579 and later a member of the Council of State, cf. He# Szaatsche Leger, Vol. 1, pp. 151, 240.

) With regard to Hulst, Grol and Ostend see Dijksterhuis, (p. 12, note 2); concerning St.
Andries see MS “ Belegeren van Steden en Sterckten” (Besieging Towns and Fortresses), p. 467.

45) Resolution of the States of Holland November 21, 1598: “. ... in voortyden verscheyde
assistentie tot de Fortificatiewercken der selver Stede, soo ten opsien van de Nabuyrschap, als
dat de selve op de Zuyderzee ghelegen is, ghedaen™.

(... in former times assistance has been rendered on various occasions in the Fortification-

works of this town, this in respect of its neighbouthood and with a view to its being situated on
the Zuyder Zee).
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execution far from perfect, has been fully described and illustrated by a ground-
plan of the fortress with an explanation by F. A. Hoefer in Vol. XXVII (1924)
of the Bijdragen en mededeclingen der Vereniging Gelre (Constributions and
Informations of the Gelre Society). For this purpose he consulted the old Harder-
wijk archives, the inventory of which was only to be placed on record in.the year
1935 by the keeper of the archives P. Berends 46).

The following papers, kept in these archives and partly in extenso mentioned
by Hoefer, are documentary evidence of Stevin's share in the various projects.

1. Letter of instruction by Prince Maurice dated December 16, 1598 (Record
no. 592): _ _ :
“His Excellency orders Symon Stevin to travel to Harderwyck and to inspect
the fortifications in order to deliver a report to His Excellency after inspection,
therefore Requests the Magistrate of this town of Harderwyck, to render him
every assistance, so that he may return soonest possible, Actum Arnhem

Dec. 16, 1598,
(was signed) Maurice de Nassau 47).

2. From the accounts of the Bailiff of Harderwijk, 1598/'99 (record no. 276):
“Paid on December 16th to Mr. Stevijn and Mr. Davidt (van Otliens)
engineers for the marking off and portrayal of the fortifications of the town
according to the resolution of the Aldermen 82 guilders and 2 pennies.

For the consumption taken at the house of Henrick Boon by the councillor
Brienen Mr. Symon and Mr. David engineers of His Excellency during the
time of eight days including the banquet of honour given to them in the full
presence of the Collegium paid according to the statement of account of the
burgomasters totalling 1 hundred 72 guilders 17 pennies and all this for the
portrayal and measurements of the situation of the town.”

“Paid on December 23rd to “broenis Gerritszn.” on account of the fact that he
has taken to Amersfoort the councillor Brienen together with the engineers. . . .

8 guilders 48).”

46) The old archives of Harderwijk are now in the General State Archives, The Hague.

47) “Zijne Ex.tie lastgevende Symon Stevin, hem te transporteren naer Harderwyck, ende al-
dacer de fortificatien te besichtighen omme Zijne Ex.tie daernaer daervan rapport te doen, Ver-
souckt dacromme den Magistraet der selve Stede van Harderwyck, hem daerinne alle behoorlicke
assistentie te verthoonen, ten eynde hy zoo haest mogelick mach wedercommen, Actum Arnhem
den 16en December 1598

(get.) Maurice de Nassau.
%) “Den 16en Decembris betaelt aen Mt. Stevijn vund Mr. Davidt (van Otliens) ingenieurs

vant affsteecken vund pourtraictheren vander Stadt wercken volgende de resolutie vande Schepe-
nen 82 gulden 2 stuvers.

Voor die Verterunge die der Raetsheer Brienen Mr. Symon ende Mr. David ingenieurs van Syne
Excellentie gedaen hebben ten huise van Henrick Boon geduerende den tyt van acht daegen ende
daer mit inne gereckent synde die eermaeltijt die hun bij t Volle Collegium gedaen worde betaelt
volgende die affreeckening mitten burgemeesteren gehouden in alles 1c 72 gl. 17 st. vund dat alles
over die pourtraicture ende affimetinghe van die Situatie vande Stadt.”

“Den 23en Decembris betaelt aen broenis gertitszn. ter cause hy de ractsheer Brienen mitte in-
genieurs op Amersfoort geveurt heeft . . . . 8 gulden.”
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3. Resolution of the Prince on January 10, 1599 (record no. 592 and Hoefer,
“suppl. VI):

“Upon a written request by the Delegate Councxls of the members of the
States of Holland His Excellency has delegated his mathematician Stevyn-and
Davidt van Orliens, engineers of state, to travel to the town of Harderwyck,
in order to inspect its fortifications and to mark off their exact angles, lengths,
widths, . heights and depths, to draw up a ground-plan according to these
exact measurements and then to give advice whether sufficient provisions
have been made for the protection of the Zuyder Zee. And after the report
had been delivered 49), His Excellency, after mature deliberation, considered
‘the afore-mentioned fortification of Harderwyck to be appropriate and
necessary and that upon the indications of the present design, following the
red and yellow lines, by which the new fortification is marked. Issued at The

Hague, Jaouary 10, 1599.”
(was signed) Maurice de Nassau 50).”

4. Estimate for the construction of the Western bastion on sea (record no. 597

and Hoefer, suppl. VII):

“Device of -the town, made by Mr. Stevin and Mr. David, engineers. Terms

and specifications, according to which the Lords of the States General by

special order and command of His Excellency to the town of Harderwyck
invite tenders for the erection of a wall on the West-side of the bastion,

to be erected before the old blockhouse in the following manner 51)":

then follows a description of the wall to be erected, which should have a

length of 40 rods and would cost fl. 10,290.—,

However, from the Resolutions of the States General over the years 1598-1599
it becomes evident that this College on Aptil 5, 1599 passed the resolution to adopt
the project for a pattial improvement by Adriaan Anthonisz, who had already
surveyed the fortifications during the years 1586-'88, 1590 and 1597 and who
had designed various improvements 52).

Nevertheless the project by Stevin and van Orhens for a renovation of the
entire fortress is much more important, because it comprised Stevin's system,
which was-found to be far superior (see Plate I and Stevin's Ar¢ of Fortification).

) Viz. the repors by David van Orliens of December 1598 printed by Hoefer, appendlx VL

50) “Syn Excellentie heefft opt schriftelyck versoeck van de Gecommitteerde Raden der Heren
Staten van Hollant gecommittiert sijn matematicum Stevyn ende Davidt van Otliens, ingenieurs
van den lande, om henluden te transportiren naer de stadt van Harderwyck, deselve in hare forte-
ressen te besichtigen ende in hare hoeckken, lengden, breeden, hoechden ende diepten pertinente-
liken aff te treckken, maeckende daervan caerte naer de juiste mate, ende vervolgens t’aviseren
op de forsieninghe, genochsam sijnde tot versckerynghe van de Zuyrzee. Ende naer gehoerden
rapporte heefft deselve Siin Excellentie by rype deliberaty de vornoembde fortificaty van Harder-
wyck bevonden oerbaer ende nodich ende dat naer uytwysen van dyt tegenwoerdig plin volgende
de rhode ende geele linien, waermede de niewe fortificatie beteekent wort.

Gegeven in ’s-Gravenhage den 10 Januarii 1599”.
(get.) Mautrice de Nassau.

61) “Besteck van de stadt, gedain by Mr, Stevyn und Mr. David, ingenieurs. Conditien endc
besteck, waernae miin Heeren de Staten-Generael ende door den expressen last unnd beveel van
Siin Excellentie aen de stadt van Harderwyck besteden willen te maecken eenen muyr op westzyde
van het bollewerck, datt men leggen will voor het oude blockhuis in manieren als volgt.”

53) Cf. Map no. 3229. Gen. State Archives (plan by Adriaan Anthonisz, October 24, 1590) and
State Historic Publications (R.G.P.) 71, p. 613.
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Yet Samuel Marolois 53) considered the fortress, improved by Anthonisz., to be
of sufficient importance to give a detailed description of it in his book on the
art of fortification of 1615 as an example of the fortification of an “irregular
place situated on a riverside” (sic).

Within the period 1593-1604 falls further Stevin's project for an Instractie
voor' de Ingenieursschool te Leiden (Instruction for the Leyden School for
Engincers), dated January 9th 1600. The text of this instruction, which has been
printed both in Bowwstoffen voor de Geschiedenis der Wis- en Natuurkundige
Wetenschappen in de Nederlanden, by D. Bierens de Haan (1878); as well
as in Bronnen tot de Geschiedenis der Leidsche Universiteit, compiled by P. C.
Molhuysen, Vol. 1, 1913 (Rijks Geschiedkundige Publicatién 20); and which,
as such, clearly betrays Stevin's style and choice of words, does not exist anymore
in the original.

In the resolutions of the Governors of the University of January 10th, 1600
it is recorded that Prince Maurice had approved “that at the University lectures
on arithmetic and surveying were to be held in good Dutch language, chiefly
with a view to benefit those, who intend to become engineers”, where by
“engineers’” are only meant the fortification-engineers, whose study and training
had been fully regulated in the aforementioned instruction 54).

About Stevin's military activities and advice during the period 1604-1620,
starting from his appointment as a quartermaster, we are better informed than
about the period dealt with before.

Up to now the following items are practically common knowledge:

his activities in relation to the new fortifications at Flushing in 1607/08.

his joining the expedition to Gulié (Juliers) in 1610.

his advice concerning the castle (and the town) of Batavia (Djakarta).

his project for the fortification of The Hague.

We are giving below a further explanation.

Pl

Ad 1. FLUSHING.

From 1609-1614, by order of Prince Maurice, the Eastern- or Dockharbour was
being dug by using the former ditch of the fortress. For this purpose the land-side
of the town was first extended and surrounded by a regular new enceinte, provided
with six bastions at distances of 80 rods from each other, from the Middelburg
gate eastwards round about to the sea-dike. From the map suppl. no. 1 occurring
in H. P. Winkelman's Geschiedkundige plaatsbeschrijving van Vliissingen (1873)
it appears that tenders had been invited for this extension on June 19, 1609. This
new enceinte or “the new works of walls and ditches, that have been made at
Flushing™, as mentioned in Stevin’s New Manner of Fortification, p. 52, have
undoubtedly been designed by Stevin himself.

As appears from the municipal account of May 1, 1607 until the end of
April 1608 expenses were paid viz.:

53) About the co-operation of Stevin and Marolois, “hun de Mathematische conste ten besten
verstaende” (who have an excellent knowledge of the art of mathematics), cf. the article by de
Waard about Marolois in Nieuw Neder/. Biografisch Woordenboek, taken from the Resolutions of the
States General over the years 1612-1619.

54) Dijksterhuis p. 14; Hoefer: Mededeelingen omtrent het onderwijs in de versterkingskunst aan onze
hooge en sllustre scholen (Bidr. Vad. Geschiedenis en Oudheidkunde 1928) and De Ingenieur, 14 Dec.
1934, A-437: Iets over de oudste ingenieursopleiding in ons land.
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“to William van de Wege, landlord in the Arms of Brittany, about the amount
spent at his house by Bailliu, BBrs. and S. and Mr. Sijmon Stevin since May 15,
1607 until the last day of April 1608 ...... 111-5-4 Flemish pounds” 55) and
according to the account dated May 1, 1609 until the end of April 1610:

“to Joos Janssen en Jasper de Souter, stewards, about the amount to be paid for
the banquet, reception in state and the festivities in honour of His Excellency,
when he came to this town for the inspection of the new works .
288-6-5 Flemish pounds” 56)

The last mentioned item apparently refers to Prince Maurice's visit after the
fortifications had been completed. Also in later days Stevin has interested himself
in these fortifications, viz. when, in bis New Manner of 1617, he had published
a project about them for the improvement of the hydraulic engineering. This
project was never carried out and his sceptical words in the text: “’t mocht zijn
dat icker verloren arbeijt in dede” (it may be that it was labour lost) -could point
to the fact, that Stevin himself doubted its possible realization 57).

Ad 2. JULIERS (Gulik).

The Dutch war-historians have not written much about the particulars concerning
the military expedition round about Juliers (brought about by a cause of
heriditary succession) which might be attributed to the fact, that here there was.an
active army of international constitution (French, English, Scottish, German and
Dutch troops) and that its most important feat of arms, the siege of the principal
town of Juliers, took place outside our frontiers.

Nevertheless Prince Maurice, who was commander-in-chief of a military force
about 20,000 strong, earned new fame by the quick manner in which he managed
to capture this strong fortress 58).

After the army on July 14, 1610 had been inspected at Schenkenschans, it
appeared before Juliers on July 30th; on August 15th all the outworks were in
the hands of the Prince and already on August 31st, when the besiegers had
crossed the ditch with their galleries and the breach-batteries, consisting of 30 guns,
held themselves ready for action, negotiations were opened for the surrender
of the town and the castle, which took place on September 2nd.

We find a ground-plan of this siege in Korte beschrijvinge en afbeeldinge van
de generale regelen der Fortificatie (1624) by Hendrick Hondius and already
Marolois in his book of 1615 gives not only representations of the fortress and
its outworks, but also illustrates the army camp together with details of its various
camp-sections such as the Prince’s quarters and those of the officers, troops etc.

In his Castrametatio of 1617 Stevin also gives representations of the lay-out
of the army camp, showing only slight differences from those by Marolois. Yet

55) “Aen guilliame van de Wege waert in t wapen van bretagne over Soo veele ten sijnen
huijse bij Baxlhu, BBts. ende S. en monsieur Sl]mon Steven tsedert den 15 meij 1607 tot den lesten
april 1608 is verteett . ... 111-5-4. Pond Vlacms,”

56) “Aen Joos Janssen en Jasper de Souter, hoffmts. over zoo veele het bancquet gecost heeft
in ’t inhaelen ende festieten van zijne Exctie doen hij binnen deeser stad quam omme de nieuwe
werken te visiteeren . . . ., 288-6-5.P.Vls.”

5%) Cf. Oudbeidkundig Jaarboek, 6th issue, Match 1937, p. 14; on p. 13, sixth line from the bottom
one should read: 1607 and 1609 instead of 1609 and 1613.

58) Cf.inter alia J. Bosscha, Neerland’s Heldendaden te land (Revised edition) Vol. 1, p. 319;
F. J. G. ten Raa and F. de Bas, Het Staatsche Leger, Vol. 111, Breda 1915, pp. 9-19.
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in his book ‘he has more fullness of detail and is also more accurate as to the
distribution and strength of the troops 59). We shall further revert to this subject
in Part 2, but we should like to point out already what Stevin has written on
p. 34/35 about the mapping out of the army-quarters on paper, by way of a jig-saw
uzzle:

gl shall now come to the drawing on paper, taking as an example the drawing
made of the army camp before Juliers, where after having inspected the camp-site,
His Princely Grace decided to lodge the Cavalry and their waggons, and also the-
English and Scotch in the command of General Cecil, outside this camp, causing
the paper quadrangles of these quarters to be omitted, the rest is then orderly
arranged on the ruled paper as described above, and shown to His Princely Grace,
who, after shifting them a little at his will, finally they were situated in the order
as shown below” 60).

Anyone, who proves to be so fully informed, must, in our opinion, have been
present at this consultation. This is confirmed by the MS 1-A-750.in the library of
the War Ministry, which has often been quoted, in which the battle-array at
Schenkenschans is stated and in which Stevin figures as one of the three “Quarter-
masters-General” 61). Stevin himself does not mention his attendance, but in other
of his writings it clearly comes to light, that he must have had full knowledge
about the state of affairs at the fortress of Juliers during the siege 62).

Ad 3. BATAVIA (Djakarta).

Stevin’s part in the general conception of the new castle of Batavia, the building
of which the Governor General Jan Pietersz. Coen decided on July 2, 1619, is
shown from Coen’s correspondence (published by H. T. Colenbrander) with the
“Heeren XVII”, the Trustees of the United East India Company 63). By a letter
dated April 10, 1618, the Board of Trustees, in consultation with Prince
Maurice, instructed. Coen to built a square bastioned fortress, where the provisional
fortifications had been carried out, leaving it up to him to decide its dimensions.
The instruction ran as follows:

“Upon further consult with his princely Excellence.. ... ... it has been considered
best that only one square is to be built, like the one of the castle of Juliers, its
dimensions to be determined by Your Honours and the Board of Trustees as will
be required to provide accommodation (apart from the necessary ware-houses and

89) Marolois always mentions the siege of 1611, which error has been adopted by Wijn on p. 410.

80) * ...ic zal nu komen totte teyckening op pampier, nemende tot voorbeelt de teyckening
dieder ghedaen wiert om het Legher voor Gulich, alwaer de plaets int veldt bezichtigt wesende,
Syn Vorstelicke Ghenade nam besluyt vande Ruyterie, mette waghens, ooc mette Enghelschen en
Schotten, onder den Generael Cecil, buyten dit Legher te logieren, zulex dat de pampiere vier-
hoecxkens van die quartieren daer uyt gelaten zijnde, zoo wiert de rest op ’t bovenschreven ghe-
regelt pampier in oordeén gheleyt, en aen Syn Vorstelicke Ghenade vertoont, welcke die wat ver-
legghende na syn goetduncken, sy laghen voor besluyt in oorden als hier onder.”

81) In MS. 1 A-750 in the Library of the War Ministry we find in the first part on p. 5 under
“Officiers van?’ Legher”: Quartermasters General Monss.: Stevin, Thijs (Livinus Chijs), Solem.
Cf. also Het Staatsche Leger Vol. 1L, p. 14.

92) MS Royal Libraty 128A-9-11, pp. 41, 44, 45 (Belegeren van steden en stercten),

89) H. T. Colenbrander, Jan Pietersy. Coen, Bescheiden omtreni zin bedrijf in Indié, 7 volumes (The
Hague, 1919-1953). The letters quoted occur in Vol. I, pp. 491, 503 and in Vol. 1V, p. go0z:
Ontwerp van Simon Stevin (project by Simon Stevin). Dijksterhuis’ quotation on p. 16, note 8 is
taken from Vol. VI, p. 171.
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stores) for 6 or 800 men, according to the project made by his Excellency’s
engineer Simon Stevijn, Together with this project he has also made a plan for
atown .............. but we are of the opinion that for the time being this
need not be considered and that the castle as it is will suffice ........ "’ 84).

Unfortunately Stevin's drawing, which had been enclosed, is not known

anymore, yet we do believe that there is every possibility that Coen may have
used it 65), For, together with his letter of October 7, 1619, he has sent an
outline of the new square bastioned fortress, the building of which had already
begun as is shown by the following excerpt: .
“After ample thought and deliberation what fortification was to be constructed, it
has been actually decided to erect a new fortress measuring 50 square rods .. .. ...
round about the old fortress ....... The foundations of the land-bastion have
just been marked out ........ We enclose a project showing in what manner
the work has been planned” 66). This ground-plan has been preserved in the
General State Archives, Inv. Leupe No. 1176; in which it has been cleacly shown
why the new fortress, later the Castle of Batavia, has been projected much larger
than the old fortress of Jacatra; a part of it has been copied in Oud Batavia, Vol. I,
pp. 44/45 (Batavia, 1922). -

Indeed its actual dimensions were: 65 rods exterior- and 50 rods interior polygon
(the last-mentioned measure was meant in Coen's letter) 67) being not much
smaller than that of the castle of Juliers, which Stevin had chosen as an- example
and which, as may be concluded from the above a4 2., will have been familiar to
him. According to the representation in Speckle’s Architectura, the exterior polygon
amounted to 1,080 “Schuh”, corresponding to about 90 Rhineland rods 68).

%) “By naerder conferentie met syne princelijcke Excellentie . . . .-500 is voor best gevonden
datter maer één quarré, gelijck als hetgene van het casteel van Gulick, soude gemaeckt werden,
s00 groot als uwelieden ende de raden sullen noodich achten, omme daerinne, behalven de noodige
packhuysen ende magasynen, 6 ofte 8co man te mogen logeren, volgens het project by den in-
genieur van sijn Excelentie Simon Stevijn gestelt. Hij heeft daarby oock een ontwerp van eene
stadt gemaeckt . . . . doch wij achten dat het vooreerst niet en sal van nooden wesen daeraen noch
te komen, maer dat het casteel alleene suffisant sal wesen . ., ..” .

About Stevin’s general project for a fortificated town, cf. inter alia Dijksterhuis, pp. 262, 263
(Town-planning). :

%) That Coen is said to have returned Stevin’s project for the castle at Batavia, as assumed by
Mrs. J. van Leur-de Loos in Tjdschrift voor Indische Taal-, Land- en Volkenkunde, 1949, p. 195, does
not, in-our opinion, furnish adequate evidence; in this respect one should read very accurately
Coen’s letter of August 5, 1619 (Colenbrander Vol. I, p. 491) about the small fortress Jacatra
and the new, larger fortress still to be built. .

) “Nadat ons lange bedocht en lange gedelibereert hadden wat versterckinge hier maecken
souden, is eygentlijcken goet gevonden cen nicuw fort te beginnen groot 50 quadraet roeden . . . .
buyten om het oude fort . . . . De fondamenten vande landtpunt hebben nu begost . . . . Bij deze
gaat project hoe het werck gedissegniert wort.”

*7) This is shown by the Resolution.of the Govetnor General and Counsellors of August 14,
1619 (Colenbrander II1, 530), in which it is “goet gevonden, datmen het voorgenomen nieuwe fort,
. . . . sal voltrecken tot een quadraet fort, groot omtrent 5o roeden in ’t viercant, mits dat vooreerst
niet meer sullen beginnen dan de twee bolwercken en de gardijn 2en de lantsyde.” )
(approved that the new fortress, as projected . . . . will be erected as a square fortress measuting 5o
square rods, lest for the time being the work should be restricted to the two bastions and the cur-
tain on the landside).

*%) 1n his Art of Fortification, p. 42, Stevin gives five measures for 1/4 foot: “ghetrocken uyt
Daniel Speckie” (adopted from Daniel Speckle), ranging trom 7 to 8 cm. Thus the “Schuh” varied
from 0.28 to 0.32 m, the rod from 3.36 to 3.84 m.
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Ad 4. THE HAGUE.

The project for a bastioned fortification of The Hague, which has never been
carried out, is found in the municipal Record-Office as print no. 657 and owing to
its regularity of design is said to date back to the beginning of the 17th century.
Yet there is still a difference of opinion about its probable exact year of origin.
However, as a much Jater copy mentions the year 1603, the former municipal
keeper of the records, Dr. W. Moll, is of the opinion that the map can only date
from the year 1614 or 1615, but he cannot explain why in those very days, right
in the thick of the truce, they should have drafted this project 69).

In our opinion we should consider the year 1603 more likely, because shortly
before, in 1600, Prince Maurice must have had the intention “den Hage te
beschantsen ende te retrancheren” (to fortify and entrench The Hague) 70).
It is also known that he had ordered some engineers to draft projects for that
purpose 71). Vermeulen 72) has been so much impressed by the regularity shown
in the Hague project-that it seems to him “that we have good grounds to.
consider this drawing to be one of Stevin's projects, who apparently had made
it by ordér of Maurice”. It is true, that when we compare the ground-plan of the
new fortifications at Flushing, as discussed ad 1., there is a marked similarity,
yet this is no proof as long as we do not know of any instruction to Stevin by the
Prince. : '

Apart from the four above-mentioned projects, however striking they are,
yet not all of them equally important, further particulars on Stevin's activities
were found up to now in the Resolutions of the States General and the Council
of State during the period 1604-1620, apparently of a less conspicuous nature,
but worth mentioning here. For the greater part we owe them to the compilation
of the above-mentioned Resolutions of the States General in behalf of the R.G.P.:
Rijks Geschiedkundige Publicatién ‘over the years 1602-1606 by Miss H. H. P.
Rijperman, who has been so kind as to draw our attention to them. In chronological
order we state as follows:

Resolution of the Council of State, February 14, 1604
(Determination of the standard rod)

" Prince Maurice’s proposal, that a certain standard measure should be set up and
determined after which all fortification works, masonry, dikes etc. had. to be
“gemaeckt, gemeten ende geéstimeert” (set up, measured and estimated) had
beén adopted by the Council. As appears from the resolution the “mathematician
Symon Stevin” was summoned to the meeting and charged to determine a rod
according to the exact measure indicated by His Excellency, upon which Stevin
produced this measure, being the Rhineland rod.

89) Jaarboek Ver. “Die Haghe” of 1932, p. 32. Ibidem 1935, p. 39, where J.K. v. d. Haagen
refers to the fact that in 1603 a sum of 30 pounds was paid to Hans van Groll, an engineer not
mentioned elsewhére, for a project as meant above, made by order of the town-mayors (cf. Oud-
Holland X XX, 1912, p. 108).

%) Journal by Anthonis Duyck, Vol. IL, 558 and Resolutions of the States General, Mareh 30, 1600
(R.G.P. 85, pp. 15, 180, 181).

) Jaarboek Ver. “ Die Haghe” of 1924, pp. 1-18 and its supplement (Prince Maurice’s letter
of May 4, 1600 from the army camp at .4/em to the States of Holland); cf. also note 69.

%) F. A, J. Vermeulen, Handboek tot de Geschiedenis der Nederlandsche Bouwkunst, Vol. 11, p. 433.
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From this we may conclude that Maurice gave preference to the Rhineland
measure; this will have been the rod used by Willebrordus Snellius in his
measurement of a degree of latitude in 1621 and which in 1807 was found to
represent a length of 12 x 0.3139456 m or 3.77 m.

In his Art of Fortification of 1594 Stevin still based himself on the Delft
measure (see p. 129), by which the rod proved to be about 214 cm smaller 73).

Resolution of the States General, Sept. 18, 1604

(Conquest of the Land of Cadzand by Prince Maurice) (R.G.P. 101, p. 72)

Maurice asked whether the States had already passed a resolution about the
fortification of Aardenburg and about the fortresses, that had been. constructed
on the dike of Coxie; and about the dike before Kadzand and the huts constructed
there; the answer was, that the States had not yet adopted any resolution because
Stevin had not yet submitted the “planten” (plans or projects) of the works.

From a resolution dated September 20th it appears, that in this matter the
advice of His Excellency, the honourable Count William, and the engineers was
followed. At the time all these people were present at Sluis, including the States
General and the Council of State.

Here an important campaign was concerned, which had ended with the conquest
of the town of Sluis on August 19th, comprising the whole of Western State-
Flanders; this has been preceded by the capture of IJzendijke and Aardenburg
on May 9th, respectively May 12th. Between these three towns there were several
minor fortifications, inter alia the fortresses of Coxie, St. Cathalyne and
St. Philippe, the improvements of which have been designed by Stevin, or
at least judged on site 7¢) by order of the Prince.

Resolution of the States General of June 9 and June 25, 1605.
. (New fortifications at IJzendijke) (R.G.P. 101, pp. 265, 266, 271)

As it had already been decided in September. 1604, that the ramparts of the
fortress at IJzendijke were to be reinforced and its ditches widened (R.G.P. 101,
pp. 73 and 74), Prince Maurice, who on May 12, 1605 together with Count
William Louis had departed again to the army in Zealand, writes on June 7th
to the States General about the new fortification of Ysenduke giving advice as to
in what manner improvements could be carried out.

On June 9th the States wrote about it to the Deputies in the field and they
replied on June 21st by sending a project of a large entrenchment, that Maurice
wanted to be built to the North of the place. As appears from the drawing in
the General State Archives, Stevin must have considered this plan for advice
and must have submitted a project, that had been slightly improved.

The considerable importance of this extension, estimated at fl. 12,000.—,

) According to the length indicated for 1/4 foot: 7.80 cm, i.e. 12X 4 X 0.0780 m = 3.744 m for
the rod.

74). By these fortresses are apparently meant the “nine fortresses”, which are also mentioned
further on in the Resolutions, viz. on p. 74, note 1 of the R.G.P., the building of which was highly
appreciated by Maurice; it is true that he does not mention their names, but in Orlers and Van
Haestens, Den Nassauschen Laurencrans (Leyden, 1610), p. 205, we find that the States “resolveer-
den te verstercken ende te maken g schansen, ligghende omtrent de Coxie, Cathaline, Oostborgh
ende het huys te Weelde . . . .. » (passed the Resolution to fortify and to build 9 redoubts lying
round about Coxie, Cathaline, Oostborgh and the manor-house at Weelde. . . .).
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which has actually been carried out, is explained in this letter of June 21st; its
object was viz.: ’ .
“in order to-be able to carry out on all occasions and occurence a good invasion
into Flanders, while the port of Sluis could not be considered to render at all
times equal facilities™ 75).

IJzendijke could provide a better access by water to the territory of the enemy
and had therefore to be extended and fortified into “an invincible place, as large
as a'town, or like another Ostend” 76).

Resolution of the States General of March 25, 1605
(Appointment of an Engineer) (R.G.P. 101, p. 392)

On March 25th Anthonis Adriaensz., son of Mr. Adriaen Anthonisz., Engineer,
was appointed engineer through Stevin's recommendation in the service of his
country on the same terms and conditions as his late brother.

This resolution as-such is of a different nature than the previous one, but
nevertheless very remarkable. On March 23rd “Master Stevin” had been requested
to investigate whether the applicant had “gront, wetentschap ende courage”
(aptitude, knowledge and courage) to follow the profession according to the
requirements. But why did not they follow the more regular procedure, viz. a
training at the Training College for Engineers at Leyden, for which Stevin
himself, as we have seen, had drafted the regulations? 77) Probably because here
it concerned the appointment of one of the sons of the well-known Adrizen
Anthonisz., master of fortification of the Republic and undoubtedly known to
Stevin in person. Of the four sons, who had all inherited from their father
the love of mathematical science and called themselves Metius 78), it was Adriaan
Metius (1571-1635), professor of mathematics and astronomy at the Franeker
university, who was best known.

SUMMARY.
1t is difficult, with the scarce data that have become known till now, to follow
a certain line or trend in Stevin’s practical military activities in the Stadtholder’s
service and in that of the States. It may be that, concerning his activities, there
is still more to come to light from the existing archives: for instance so far those
of the Council of State have never been completely investigated. This chiefly

%) “Om bij alle gelegentheyt ende occurentie . . .. een bequame descente in Viaenderen te
moegen doen, terwijlen die haven van Sluys tot allen tijden daertoe zoo bequaem nyet en wordt
geéstimeert.” i

76) QOtrlers and Van Haestens, p. 205 (Continuation of the quotation in note 74).
77) Dijksterhuis points out a few similar cases concerning surveyots, on p. 17, note 3.
" 78) The name Metius has presumably been derived from “meta”, the latin word for rick of
-hay; it is known that Anthonis Adriaensz. and his brother Dirck, deceased in 1599, had both occa-
sionally adopted the name Schelven, probably after theitr mother (communicated by Dr. A. L. van
Schelven).
Adriaan Metius writes at the end of his book For#ificatic ofte Sterckien- Bouwingbe (Francker, 1626):
“Wyders wat forme van Puncten ofte Bolwercken de bequaemste zijn, can hier over lesen partem
“quintam Geomet. nostrae de munitionibus, ofte so indien den Leser het Latijn niet verstonde, mach
over desc questien Simon Stevijn, Daniel Spekele ofte andere Ervaren Schryvers naersien.””
(“Furthet as to what form of Points or Bulwarks would be most suited to the purpose can be
read in partem quintam Geomet. nostrae de munitionibus, o, if the Reader should not understand Latin
he may look up about these questions Simon Stevijn, Daniel Spekele or other Experienced
Authors™).
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concerns his work as a surveyor of army camps or quartermaster-general, the
office he has actually held. Jan Frederik Helmers has not unjustly written the
following lines in De Hollandsche Natie of 1812 (Sth hymn, p. 151):

“Hier staat Stevin ter zij van Neérlands grootste held,

Daar hij het Statenheir op zijnen hoefslag stelt . . . . . . ”

(Here stands Stevin next to Holland’s greatest hero,

As he puts the States Army on its track . .......... )

Stevin has become better known as a scientific adviser, in the first place to
Prince Maurice and occasionally to the States General or the Council of State.
Yet Maurice consulted him more for mathematical advice and in his mathematical
studies than in his campaigns and sieges. Nevertheless he must often have been
accompanied by Stevin, for this could only benefit their mutual scientific work.

The expeditions to Flanders in 1604 and to Juliers in 1610, and presumably
also the one to Rees in 1614 79) are proof of this, although at Juliers Stevin acted
also as a “legermeter” (surveyor of army camps).

The “mathematician” is sent to Harderwijk with a commission in fortress
engineering, but the Prince, in the field in Guelders, insists upon his speedy
return! .

In the domain of town fortification however, he is not the first man; Adriaan
Anthonisz., David van Orliens and several other engineers are more often
consulted than Stevin by the States General and the Council of State. At Flushing
he presumably excelled more as a hydraulic engineer than as an engineer in the
art of fortification.

In matters of general advice and commissarial work he often finds Samuel
Marolois or Marlo, the learned mathematician, at his side; the latter proved
himself to be a writer on the art of war, but remains, in our opinion, far beneath
Stevin, who — and this is provisionally our concluding judgement — has been of
greater significance to the military science of his time by his military writings
than by-his activities in the theatre of war.

%) Concerning Rees cf. sub 2 on p. 15 hereinbefore.
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INTRODUCTION
' 1. NATURE, LAY-OUT AND ORIGIN OF THE WORK"

In continuation of what was observed on Stevin’s books in the General Introduc-
tion to this volume, it should first of all be pointed out that Stevin's Art of
Fortification of 1594 ‘is to be regarded as a text-book. In The Argument. he
already addresses “the pupil”, but he teaches not:only the theory, but also.the
practice of building fortresses, just as his contemporaries and followers do1).
However, he surpasses them in clarity, even though his argumentation is
long-winded, thus demanding .the continuous attention of the modern reader,
who is not accustomed to great verbosity, Stevin understood better than Speckle
and Marolois that he wrote for simple people, and not for learned men. Therefore,
not only did he use the vernacular 2), but he also did his best to give his book
a methodical lay-out, which is even announced in the Dedication, The Argument
and the associated table.

This lay-out appears to have been worked out as follows in 7 chapters
1." . ‘Enumeration and explanation of 21 “definitions”, viz. the principal technical

terms for the art of fortification of his time.

2-4. Explanation of the construction and building, in theory and practice, of
regular fortresses, with the bastioned. hexagon as the easiest example and
subsequently of other regular polygons, viz. the 5-, 7-, 8-, 9-, and 10-angle 3).

5. The main principles underlying the object of building fortresses; and finally:

6 and 7. A large number.of considerations, called “differences’, prevailing at

- the time among builders of fortresses on important problems in thelr art of

building regular and irregular fortresses, respectively.

The instructive nature.of the book comes to the fore particularly in Chapter 1,
but also in Chqpter_s 2 to 4, which together comprise 28 pages. Stevin dlscusses
his system, both 'geometrically‘and architecturally in a lucid way, as if teaching in

1) Lazard (Vauban, pp. 11, 15, 23-26) mentions the works .of Stevin’s contemporaries: Jean
Errard de Batr-le-Duc (1594) and Antoine de Ville (1617, 1628) and those of his followers Pagan
(1645) and Mallet (1671) under the “ouvrages didactiques sur la fortification”. Also Marolois,
in his book (1st edition of 1615) teaches fortification, whxch for him m:unly consists in teachmg
how to solve mathematical problems.

%) -See the opening words of the Dedication to chdnck van Bnenen the remark at the end of
the-gth Definition and the one at the end of Chapter 1, as Well as ‘the sharp repnma.nd of the
“Dutch” on p. 215.

%) To kccp his argumentation simple, he avoids glvmg mathcmaucal calculatlons ‘but mentlons
only the results (see p. 107, in connection with p. 95). .
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front of a class. Chapters 6 and 7, which together comprise more than 50 pages
of the book, are destined rather for further study of the pupil 4).

Between this first tuition and the opportunity for further development the bnef
Sth Chapter is somewhat out of the picture; however, it is in no way superflaous,
giving, as Stevin says, “the scope of this treatise,” to wit an explanation of the
art of building fortresses under three main ‘headings; viz. the mutual flanking
of the parts, blunt angles of the bastions and application of the regular polygon
with as many sides as possible 5).

One would rather have this chapter 5 printed more towards the beginning of
the book, but it is also very well understandable that the author first wanted to
introduce the pupil to the subject-matter, in order that he might more easily
grasp the aim of the art taught to him. Other authors do not work so systematically.
It would carry us too far, however, to explain here the much less logical lay-out
of the works of Speckle, Marolois, de Ville and others; only Freitag (1630) is
an exception 6).

Daniél Speckle’s Architectura von Vestungen of 1589 in particular must have
served as an example to Stevin as regards the system of fortification developed
by him. Like Speckle himself, however, he has, according to his own quotations,
also followed the systems of the Italian engineers.

With respect to the further aspects of Stevin's art of fortification (as a system),
to learn more about the details, and of what he borrowed from his predecessors,
to elucidate the original text of his book and. to supplement the notes given by us,
it is recommended that the studies of his compatriots Brialmont and Wauwermans
be consulted: they are both styled by Henri Bosmans as “hommes de métier, dont
personne ne niera la compétence™ 7). Both speak highly of Stevin’s military work;
Brialmont, whose excellent study of 1846 we cited already 8), attributes to Stevin
the decision to save with his book his compatriot engineers from their error, which

%) On p. 5 of his Architectura militaris of 1630 Adam Freitag mentions Stevin and *“Batleduc’
(Errard) as having extensively written on the sites for building fortresses, namely “zur Disputa-
tion”. The English translator of the Art of Fortification speaks a few times of a “Controversy”
(dispute ot difference).

%) Here Stevin actually defines the main technical and military principles of building fortresses,
whereas his contemporaties and followers in their “Maxims™ ot “Rules™ sum up all kinds of
details which relate rather to the mathematical aspect of the matter.

%) Also the—obviously—didactic manuscripts of Fransciscus van Schooten, professor of fortifi-
cation (and mathematics) at Leyden from 1612.till 1646 and of his sons Frans (professor from 1646
till 1660) and Petrus (professor from 1664 till 1679) (see F. A. Hoefer, in Bidragen voor Vaderland-
sche Geschiedenis & Oudbeidkunde, 1928, pp. 205-242) resemble, as regards lay-out, Stevin’s book.
According to Jihns (Gesch.d Kriegswissensch. 11, 1105) the former has been a pupil of Stevin,
but in his description of the regular fortresses it appears that he follows the regulations of Marolois,
of whose book he edited a French tepzint in 1628 (published by “Guillaume Iansson Caesius” in
Amsterdam). A drawback of Freitag’s book is its many calculations and the large number of tables,
as a result of which the art of building fortresses was completely schematized.

?) See Biografic Nationale—de Belgique, vol. 23, p. 9o9. In addition to Brialmont and Wauwer-
mans one should consult; Allain Manesson Mallet (Travaux de Mars, 1671-2, vol. II, p. 113), Max
Jahns (Gesch. d. Kriegswissensch., 1889, vol. 1, p. 839) and E. J. Dijksterhuis (Simon Stevin, 1943,
‘pp. 222-234) for their summary of Stevin’s system.

8) See pp. 5,6 and 16 of the General Introduction.
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in his opinion was that they wanted to make the primitive Dutch. system with its
temporary nature the only correct method of fortification 9).

The General of military engineers, H. Wauwermans, who wrote about Stevin
in the years 1875-1885 10), gives a somewhat different view on the — in his’
opinion — mysterious origin of Stevin's Ari of Fortification; he seeks the reason
of the publication in. the existence of a national Flemish school for the art of
fortification, of which Stevin is said to have been the last representative and which
is supposed to have been the transition from the Italian school with Tartaglia
as the first author (1546) to the Dutch one, which began to flourish under
Prince Maurice’s Stadtholdership. Antwerp was, according to Wauwermans, the
seat of this Flemish school, both as regards the architects (who seldom acted as
authors because.of the secrecy of the matter required during the war years) and
the fortifications erected. Among the first he reckons for instance the Antwerp
city-architect Peter Frans, his pupil Speckle (who twice visited the town) and
Marcus Aurelius de Pasmo an architect from Ferrara, who in 1579 published with
Plantijn’s printing-office a book entitled: Discours sur plusieurs points de V' Archi-
tecture de guerre, concernant la fortification tant ancienne que moderne, ensemble
le moyen de batir et fortifier une place de lagquelle les murailles ne pourront
étre aucanement endommagées de Vartillerie,

Owing to the many points of agreement, all of which are mentioned by
Wauwermans 11), between this book and the Art of Fortification of 1594, he
regards, and not unjustly, Pasino as Stevin’s direct forerunner.

The proof that Stevin has consulted this as well as other authors on fortification
and has also borrowed a few things from their works, is supplied by the Art of
Fortification itself: one finds there quotations from the military writings of
Tartaglia (1546), Macchiavelli - (1521), de Pasino (1579), Castriotto-Maggi
(1584), Theti (1589), Speckle (1589), Cataneo (1593) and some other less
widely known authors. The fact that these and similar works were available to
Stevin may also appear from the Catalogue of Prince Maurice’s library. The

%) This system of earthen, not revetted, bastions and walls dated back to the year 1531, when
Count Henry III of Nassau started providing his town of Breda with such fortifications (see G. G.
van der Hoeven, Geschiedenis der Vesting Breda, 1868, pp. 16 and 23, and Btiaimont, Oexvres mili-
taires de Simon Stevin, p. 199, note 2, in which he erroneously mentions Frederic Henry, the later
stadtholder). In this field there existed therefore already a tradition in the Netherlands.

4 10) Wauwermans’s articles important for Stevin’s system and the building of fortresses in Flan-
ers are:
La fortification de Nicolo Tartaglia (Revue belge d’art, de sciences & de technologie militaires,
1e année 1876, tome IV, pp. 1-42);
L’architecture militaire flamande et italienne au XVle siécle (ibid. 3e année, 1878; tome I, pp. 136-176,
and also published already in the Bulletin de I’Académie d’Archéologie de Belgique of 1877);
. De la démolition des fronts intérieurs des citadelles. Citadelles du Sud et du Nord d’ Ansers, etc. (ibid.,
4e année, 1879, tome II, pp. 1-73);
Albert Diirer, son oeuvre militaire, son influence sur la fortification flamande (ibid., se année, 1880,
tome I, pp. 1-83);
Etude bxblmgrapb:qm sur la fortification de Jean van Schille (d° Anvers), Ingénieur et Géographe, 1573 -
(Bulletijn van de Maatschappij der Antwcrpsche bibliophilen, I, 1882);
Etude sur la bibliograpbie de I’ Architecture militaire flamande au X Vle sidcle (ibid., III, 1885). (This
study includes a discussion of de Pasino’s work of 1 579).
11y See note 10, the last-mentioned article.
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manuscripts and books enumerated in it 12) include a manuscript and not Pasino’s
book, but unfortunately the manuscript is no longer present in the Royal Library
at The Hague. ‘A copy of the book is, however, available for instance in the
University Library at Utrecht

2. THE DEDICATION TO HENDRICK VAN BRIENEN

Stev'n was® well acquainted- with thls deputy of the States General 13) and
was on friendly terms with him. It appears from the dedication, which is written
in an intimate manner, that their friendship had grown up during their joint
studies. It deals with the science and practice of building fortresses and defends
the choice of the vernacular in the description of this matter.

This was done for the benefit, not only of soldiers, architects and other people
interested not familiar with Italian and French, but also because in his opinion
Dutch is so. much better suitable for description. In this plea Stevin appeals to the
authority of the Louvain professor Adrianus Roma.nus 14) and the Mllanese

" mathematician Cardano 15).

. He explains the dedication of his book to Van Brlenen by an appeal to their
]OIIIt study of mathematics 16), from which he kept his preference for the
methodical lay-out of Euclid, while he has also learned not to confine himself
to the former's Elements alone, but — at the example of Van Brienen — also to
include the practical development of the mathematical theory in his writings.
This standpoint, the combination of theory and practice, or, as Stevin calls it,
of spiegeling and daet, occurs — as is known — in many of his works: such as
Problemata Geometrica (ca. 1583) and Practice of Measuring (1605); Arithmetic
and Practice of Arithmetic (1585) 17); Art and Practice of Weigbing (1586).

In this respect the influence of the Guelders statesman has in our opinion
therefore been certainly important.

I 3. THE ENGLISH TRANSLATION

The English translation of 1604, in manuscript form at the library of Trinity
College at Cambridge 18) has, to the best of our knowledge, never been printed.

12) “The manuscripts and books from Prince Mautice’s library which may have been consulted
by Stevin for his book, ate, according to the catalogue of this library composed by Abraham von
Dohna in 1608: manuscripts of Adr. van Conflans (1593), M. Autelio de Pasino and Winckelmans
and books of Catlo Theti (1589), Daniél Speckle (1589) and Girolamo Cataneo (1593). See W.G.C.
Byvanck, De Oranje Nassau-bockerj, etc., The Hague, 1898, p. 57.

13) For Joncker Hendrick van Brienen, botn ca. 1540, deceased 1620 and —to distinguish him
from his namesake and compatriot—called “the eldest”, see Nw. Ned. Biogr. Whk. VII, 208.
Besides being burgomaster of Harderwijk, whete he lived already in 1563, he was a member of
the nobility of the Veluwe, councillor of the Court of Gelderland and for many years deputy for
Gelderland in the States General and in the Council of State; see also General Introduction, p. 17.

- 1%) For Adrianus Romanus or Adriaen van Roomen, see Dijksterhuis, Simon Stevin, p. 13.

1%) For Cardano, see inter alia D. J. Struik, A concise History of Mathematics (New York, 1948),
p. 112.

1%) We do not have any further data on this joint study; thus, for example, we have no proof
that van Brienen has studied at Leyden.

17) See Dqksterhurs Simon Stevin, p. 89. Co
18) The existence of this manuscript came to out notice through D1|ksterhuls s rcfercnce Le,

p- 43.
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This rare 106-page document, most of which-in old writing 19), has been found
not to be serviceable for the interpretation of Stevin's original text for the
non-Dutchmen, Except for our remarks on the qualities of the manuscript on the
following page 36, we have made no use of it for the translation of the book.
The book has been translated not only into English, but also into French and
German. The French translation of 1634 by Albert Girard, occurring in -the
Ocuvres Mathématiques (Work XIII) is presumably the only one, but is in any
case the best known. It was used for instance by Mallet for the extract in. his
Travaux de Mars of 1671 (and was translited back into Dutch again by
Smallegange in Den arbeid van Mars of 1672, 2nd part, pp- 113-122); afterwards
also by Brialmont. Wauwermans, however, has consulted the original Dutch
text 20). The Germari translator anticipated the French: as early as 1608 the first
edition by Gothard Arthus of Danzig was published at Frankfort-on-the-Main; an
“improved”, but probably . identical reprint, also as regards the dedication,
appeared in 1623. Perhaps this early translation can be regarded as a result of the
respect for the compatriot Speckle, who for Stevin was such an important
predecessor and example? The French, it must be admitted, were not so much
in need of Stevin’s book: since 1594° or 1600 they possessed Errard’s
Foriification 21). : .
The question why an English translation was so soon.made, is not difficult
to answer. For in 1604, the year which the manuscript bears, there were still
a fair number of English troops in the service of the Republic 22); the siege of
Ostend, in which also English commanders and enginecers were involved, had
just come to an end and until 1609 Britain was to keep the fortresses
of Flushing and Brielle occupied as pawn towns 23). Likewise, it may appear
from the History of The Royal Engineers that in those years and even earlier, the
English themselves must have been acquainted with the art of fortification in

. 1%) With the exception of the title page, the tabulated classification of the contents, the notes in
the margin and the captions and legends of most of the figutes, the entire manuscript has been
wtitten in old “Gothic” script.

20) This appears trom the quotations of fol. 71 and 83 of the Art of Fortification in Wauwerman’s
article: Etude sur la bibliographie de I’ Architecture militaire fl de (see note 10). Merkes (Inleiding
beoef. vestingbouwk. 1825) did know Mallet’s extract of the Art of Fortification, but not the original
work. Neither has this been. mentioned in the—in other respects excellent—work of M. J. D.
Cockle, A Bibliography of Military Books up 10 1642 (London, 1900) ,which does refer to de Nieuwe
Maniere and Castrametatio. This omission had not been necessary, for in H. F. Rumpf’s A/fgemeine
Literatur der Kriegswissenschaften (Betlin, 1824), called by the author in the Preface to his work,
p.xi, “the best known of the German bibliographies™ and therefore presumably used by him as
source material, one does find the .Art of Fortification, not, it is true, the first edition of 1594,
but the Dutch edition of 1624, in addition to the German quarto editions of 1608 and 1623, as

“well as the folio edition of 1623, unknown to us so far.

21) Although the privilege of the first edition dates from 1594, it scems that Errard’s work was
not printed before 1600. In 1604 two new editions were published, one in Paris and one at Frank-
fort-on-Main, as well as 2 German translation. Neither Jahns (Gesch..d. Kriegswissensch. p. 833),
nor Lazard (Vasban, p. 1), from which authors the above has been derived, mention the French
folio edition at Frankfort-on-Main of 1617, a copy of which is present in the Thysius library at
Leyden. For Ertard’s book see also Cockle’s Bibliography, pp. 207-8.

%) For the regiments of Englishmen (and Scots) who served in the Republic until 1609, see
Het Staatsche Leger, 1, pp., 263-267 and II, pp. 158-163. For the Scots see especially also: James
Ferguson, Papers illustrating the bistory of the Scots Brigade in the service of the United Netherlands
‘1572-1782. Vol. I (1§72-1697), Edinburgh, 1899. .

23)- For the pawn towns, see Her Staatsche Leger, 11, p. 281.
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the style of the Italians and their followers Stevin and Speckle 24). To this
testifies not only the old town plan of Berwick, possibly the only town in
England which has kept its bastioned fortifications, but also the. above-mentioned
History, which in addition to important data on the construction of these
fortresses in the years 1559 to 1563 contains the names of English engineers who
where contemporaries of Stevin. Among them is captain John Paperill, who
served as an engineer in the siege of Ostend in 1601-3 and in that of Juliers in
1610 25). In addition to this engineer, his compatriot Raeff Dexter is especially
known, and is praised by the authors of the former siege as “the best and most
daring of all among the engineers” 26). Could not either of these two, after
returning home, influenced by what they had experienced in the besieged fortress,
have taken the initiative for the translation which has all the features of having
been made by an expert? 27),

Not only has’ this engineer translated the Dutch text which was clear to
him into English, but — apart from minor licences in style and choice of
words which, naturally, he could permit himself — he also made improvements,
among other things by curtailing Stevin’s argumentation. The principal of these
is no doubt the extra picture of Stevin's bastion included as 9th figure 28),
“added by the Translator for the better expressinge of the authors meaninge”.
It would seem to us that there was reason for this; in any case, it made for easier
reading of the book.

The translation of 1604 does not include the aforementioned Dedication of
the book to Hendrik van Brienen, the note at the.end of Cha.pter 1, on folios
6 and 7, and the “Conclusion” on folio 91.

4. APPRECIATION OF STEVIN'S ART OF FORTIFICATION

To conclude this introduction we wish to emphasize two points.

1. For the time in which it was written The Art of Fortification was a model
of a description ‘of main principles and construction, as well as of the special
requirements fortresses have to meet. Apart-from the lengthy style, with which

#) See Whitworth Porter, History of the Corps of Royal Engineers, Vol. I (London 1889), es-
pecially pp. 29-33 (Berwick) and pp. 41-61 (Engineers in the 17th century). For this matter and
for Berwick see also: B. H. St. J. O’Neill, Cast/les and Cannon, A study of Early Artillery Fortifications
in England (Oxford, 1960), which on page 69 mentions as first English author on bastioned forti-
fications Peter Whitehorne, whose book appeared in 1562. As appears even better from Cockle’s
Biblingraphy (p. 11, no. 13) Whitchorne has, besides other subjects, described and depicted in his
book: “Fygures of certaine new plattes for fortificacion of Townes”, which, however, according
to O’Neill, he is said to have “reproduced without acknowledgement, but with minute variations
of detail” of those in the book of the Italian Zanchi of 1554. As argued by Cockle (under no. 767),
Zanchi was “certainly the first Italian to write exclusively on the new system of fortifying cities”
and O’Neill apparently agtrees with him. However, we know already from the first publication of
Wauwermans mentioned in note 10 and from Max Jihns’s before-mentioned wotk (pp. s97 and
797) that as early as 1546 Tartaglia devoted the 6th book of his Quesiti et inventioni diverse com-
pletely to the new style of fortification. Stevin quoted him when discussing the dimensions and
measures of fortifications (Chapter 6, 1st Difference, of The Arz of Fortification).

) of, Porter, l.c., Vol. I, p. 44.

) of. C. A. van Sypesteyn, Hes merkwaardige beleg van Ostende (The Hague, 1887), p. 73 and
Het Staatsche nger, IL, pp. 276, 279, 414.

#7) For the engineer Robert Norton, who translated Stevin’s work De Thiende in 1608, see
Vol. I1A, p. 387 and Porter, L.c. Vol. I, p. 44.

28y Sec p. 101. — The flanking embrasures in the orillions and the cavalier in this gth figure ate
not all mentioned by Stevin and are therefore—at least in part-—for account of the translator.
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the reader first had to maké himself familiar, but which for a patient and diligent
pupil also had its advantages, there is not even at the present time.a work so
complete and clear as this. book. The technical military subject matter is- treated
as it should be, systematically, mentioning the correct definitions, dimensions
and principles first, and explaining the deviations from the most perfect form
by appealing to the special conditions. It is therefore not surprising that the
book attracted attention among Stevin's contemporaries abroad.

2. Of the great financial consequences which his system could, not but involve,
Stevin — when he wrote his book — had no idea; he restricted himself to
giving the best that could technically be achieved in his time and that was to be
considered scientifically necessary. We must therefore not blame Stevin for the
fact that his art of building fortresses as such has not been put into practice, yea
that 2 system much simpler and inferior, militarily and technically to his was
introduced — or rather further developed 29) — under the names of Marolois
and Freitag, Indeed, the financial means of the Republic were only just sufficient
to apply this very inferior system for the many fortresses that had to be built
or improved in those years. Prince Maurice. will certainly have realized that the
design according to Stevin's system"with its double walls, revetments, very large
bastions and three-fold flanks would have made financially impossible demands.
Only a century later this system, though of course in a somewhat modified form,
was to find application, as appears from the fortresses built under the supervision
of Vauban and Coehorn and their contemporaries, Those who argue that Stevin
with his Art of Fortification has failed to exercise any influence, therefore go too
far. As Brialmont rightly remarks against this opinion, one might 'as well say
that great fortress-engineers such as Speckle, Coehorn, Montalembert and Carnot
“ont manqué d'influence” 30),

We can add that Stevin's many fortress-engineering recommendations to Prince-
Maurice and the States ‘General will certainly not have failed to have their effect.

%) This development consisted particularly in the application of larger bastions—with better
mutual flanking—than had been used before, which development started round about 1595,
Neither were these bastions provided with retired flanks and casemates, nor were the intermediate
curtains any longer made re-entering, but perfectly straight. Finally the land fronts of the for-
tresses came to be provided with a lower wall or fausse-braye. The Old-Dutch system thus devel-
oped was therefore better than the one applied befote and this development may have been
promoted by Stevin, although it certainly was not up to the norms laid down in his book. A note-
worthy fact is in any case that many fortifications had already been built in accordance with this
improved system, before Marolois and Freitag published their books in 1615 and 1630, respecti-
vely (CE. also Dijksterhuis, Simon Stevin, p. 223, note 1, on the two periods in the Old-Dutch style,
one before and one after Stevin).

30) See Brialmont, Oewsres militaires de Simon Stevin, p. 119.
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SIMON STEVIN WISHES THE NOBLE HONOURABLE

AND LEARNED LORD HENDRICK VAN BRIENEN,

DEPUTY OF THE PRINCIPALITY OF GELDERLANT AT

THE MEETING OF THE STATES GENERAL, MUCH
HAPPINESS

The fortresses of the present time that deserve to be called fortresses, to wit,
those which are drawn most advantageously by mathematical methods, with
auxiliary lines, have been described so amply in the Italian and French languages
that one might think that enough has been .done in this respect. But two notable
reasons have induced me to do the samie also in our language. In the first place
in order to oblige therewith many Dutch people who are not conversant with
those languages, such as soldiers, architects, and others desirous of knowledge of
this science, which may result not only in the satisfaction of such special persons,
but also in actions tending to serve the common country. Secondly, because our
language is capable of expressing it (as well as any subject matter of a difficult
kind) much better and explaining it more thoroughly than any other, a view which
also seems to be held by the learned Mr, Adriaen van Roomen, Mathematician,




mukemst- ey hoochgheleerden H. Adriaen ~van Roomen, * Wifconftuaer,

eus, Medicus,

Redor Voi- - Ghenefer, ende Rector der Ghemeenfchool tot Lewven | nict
Mabemaico gy, (chijnt te cverchillen, uijt (eker * Wifconflighen handel, die
Qs by vands " viercantinghe des rondss, onlancx m Duytfch heeft
laten uiftgacn, sn Duytfch fegh ick , datmen [o0 Wel Duytfch
mach heeten alfmen de ffof \Vifconfich mach noesmen: T'welck_.
nadient ettelicke gheleerden feer Wel bevalt , ende dat daer be-
nevens Cardanus des Duyt[ch wonderlicke gheluckighe ¢ faem-
voughinghe, onder de natwrens vreemdicheden flelt , Libro
de {ubulitate 11. ( Wie foudet cvan een Milanoss cverwache
bebben: ) foo [chynt mijn meyning ghenouchfaem in reden ghe-
Auesivs.  gront, gbg{nercl{tyde ) jcbtbazrhgtgrvan Julcke billichlck_ ioor
ghewichtigher te houden is,dan “van duyfent leecke [champers,
met noch duyfent dacr toe, die bun [elven laten ~voorfiaen meer
dan leecken te wefen.
Ick davs ant miverftant ~van foodanighe my niet flootend,
en beb mifs voornemen daerom et achserghelaten maer de be-
Jerivinghe defer flof by een cvergacrt, in ﬁ/cker form als die
V.E bier toegheeygbent wort :  Tottet Welcke my twee befon-
Mahoti.  der redenen beweghen, deene om voorbeclt te toomendes* Otx-
Maheaasci. dens die ick van V. E. doen [y baer met my inde * Wifton-
flen oeffende , gheleert heb, alwaer ick fach dat [y baer felven
Mucis.  eens manier Voorflelde, welcke nict teghenflacnde de” flof diens
: wetenfchap ghy begheerdet u onbekeut was,ick nachtans met-
ter dact mevckte tot goede cvoortganck der leering te firec-
ken , ende in mxteurlxcie redenen gbegront te Wefen: V. E. hiel-
det daer voor , dat de Ariftotelifien beftelick ghenouch vande
Otrden fhreden, maer metter dact Weynich Otrdems ghebruyck-
ten: Dat Ramus meining van dies tot ecn goet cinde ﬂmz;’,
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Physician, and Rector of the University at Louvain, as appears from a mathematical
treatise which he has recently published in Dutch on the squaring of the circle;
I say in Dutch, which deserves to be called Dutch just as the subject matter
may be called mathematical. And since this is very much to the liking of various
scholars, while moreover Cardanus mentions the wonderfully felicitous composition
of Dutch among the wonders of nature, Libro de subiilitate 11 (who would
have expected it of a Milanese?), my opinion seems to be founded on sufficiently
good grounds, since the respectability of such men is reasonably to be considered
more weighty than that of a thousand unlearned scoffers, with a thousand others
who pretend to be more than unlearned people. _

Therefore, without taking offence at the lack of understanding of such people,
I have not abandoned my intention on this account, but have collected the
description of this subject matter in such a form as it is here dedicated to Your
Honour. To this I was induced by two special reasons, the one being to give
an example of the Method which I learned from Your Honour when you studied
Mathematics along with me, when I saw that you had.in your mind a method
which, notwithstanding the fact that the subject matter with which you wanted
to become acquainted was unknown to you, I nevertheless perceived indeed tended
to good progress in learning and was founded on natural reasons. You held that

“the Aristotelians disputed violently enough about Method, but in practice used

little method; that Ramus’ opinion on this matter tended to produce good results,



doch volghdet ghy noch dijn eyghen fin.  Jek ondertuffchen

overweghende wwe redemen, teghen [chriften en Woorden.an

anderen, ende dacrdear leerende dat ick met enwifle, cviel eint-

lick 1nt Yermoeden , my des Owdens eyghenfchap ende Wwefen

grontlck_bekent te fijn ,ende dat (na leerlingbens ghemeenen

acrt) met [wlcken verfekertheyt, dus ick oock mijns felfs hooft

betrowwende, hebbe my Eucldes (die ick acht int ffuck des Osr-

dens, onder de oudenWat befonders te Wefen ) in ettelicke pun-

ten wel laten bevallen , ende eintlic in ver[cheyden floffen ecn

Voortganck ghevoleht , foodanighe als dit voorbeels usiewijst:
Welcke, hoewel ick_vermoede datfe V. E. miet i alles behaghen

en fal, overmidts verfcheyden perfoonen in fulcx ghemeenelick
tot eenich ver[chil gheneghen fijn, doch achte ick datfe daer in

Jal mercken, eenighe pylen uije haven koker ghecommen.

Dander reden 13,dat V. E. den ghenen die bun niet dan in
Euclidifche * beghinfelen en oeffenen, fonder tot de” dact te com- Eemeatis
men, Spieghelvechters noemde, die baer [chaduwe beftelick_be-

[Prijden fonder gheraken : welcke manier V. E. niet cvolghen-

de, dedz maken verfcheyden  reetfchappen noodich to de det, 1trumenca
als om door tgheficht " onghenakelicke langden te meten,Gront- Diflamias in-
teyckening lanme van flerckeen opt velt te beworpen, en dier ghe- '
bjcke doende fulcx al felf metter handt ende meer [oude ghedaen

hebben hadde [y niet tot grooter ende nootlicker faken, te we-

ten der Regiermghe , ghedronghen gheweest.  Nu hoewel mijn

meyning altift Was, dut der ~ Spieghelaers [bieghelinghen , tot fieo™
voordering cvan der* Doenders daden connen firecken: Noch- g™
zans om mette flicke te bewijfen, hoe my V. E. ghevoelen van-

de vermenghinghe defer twee-bevalt, ende dat 1k niet en be-

Gheer datfe my onder de cenvoudighe Spiighelvecbters.rekmtfz

o 3 ¢

[ —
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but all the same you followed your own way. Meanwhile considering your
arguments against the writings and words of others and learning thus what I did
not know, I at last began to suppose I was thoroughly acquainted with the
properties and nature of the Method, and such (as is common with pupils) with
such assurance that, also trusting my own brains, I found Euclid (whom I consider
to stand out specially among the Ancients in the matter of Method) much to my
liking on several points, and finally in different matters followed a course such
as shown in this example; in which, though I suspect it will not please Your
Honour in every respect, since different persons usually tend to differ somewhat in
such things, yet I deem you will note some arrows that have come from your
quiver.

The other reason is that Your Honour called those who only study Euclidean
principles, without proceeding to practice, “sham-fighters”, who violently
fight against their shadow without touching it; Your Honour, not following this
method, caused different instruments to be made, required for practice, e.g. in
order to measure inaccessible lengths by sight, to-make plans of fortresses in the
field, and the like, doing all this with your own hand, and you would have done
more, if you had not been obliged to petform greater and more necessary things,
to wit, matters of Government. Now, although I have always been of the opinion
that the theories of the Theoreticians can serve to further the practical work
of the Practicians, yet, in order to prove with the documents how much Your
Honour's view about the combination of these two is to my liking and because
I do not wish you to reckon me among the simple “sham-fighters”, T have sent




heb ick baer dit Werckelic cvoorbecelt toeghefchicke : Het Wele-
ke, boewel dattet noch al macer ( gheliickmen feght ) Burghen
inde locht,ofte noch eyghentlicker, papiere bolwercken en fijm
Theoriexeon- Doch commet de [ake cveel nacrder , dan * Spieghelfche ghe-
magnicdwid- olacheen der grootheden ghefcheyden -van flof : Want anghefien
- teyckeminghen ende redenen der omflandighen , cvoor bet dade-
lick Werck_ moeten gaen , foo [chynet datment eenichfins deel
des dadelicx Wercx. foude meughen noemen . Het [elve believe
V. E. tomtfanghen tot teycken ~van dienftwillighe goede ghe-
neghentheyt, door welcke ick_baer wenfche cvoorSpoet in Regie-
ring, ende gheluck in al baer docn.  Uijt Delf don 1y™ van

Sporckel 1t 1594° laer,

CORT-
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you this actual example, which, though still they are only (as is said) castles in
the air, or, even more properly expressed, bastions of paper, yet comes much
nearer to the matter than theoretical ideas of magnitudes separated from matter.
For since drawings and descriptions have to precede the practical wotk, is seems
that it might to some extent be called a part of the practical work. May Your
Honour be pleased to accept this as a token of faithful and good affection, by
which I wish you prosperity in Government and good fortune in all your doings.
From Delft, the 25th of Februaty in the year 1594,



CORTBEGRIP
T eN eerften fullen verclaert worden de be-

teyckeninghen der eyghen woorden ende
namen van defen handel, door 21. " bepalinghen.
Ten anderen de manier der teyckeninghe van een
volcommen fefhouckighe fterckte int cleen. Ten
derden het ghebou van een der ghelijcke volcom-
men {cfhouckighe fterckee int groot. Tenvierden
de teyckeninge ende rghebou der volcommen an.
derhouckighe dan fethouckighe fterckeen, foo wel
int groot als int cleen. Voorrt alfoo den leerlinck
uijt het bovefcreven fal verftaen hebben dé eyfch,
eyghenfchappen,ende omftandighen van een vol-
commen fterckee,ende connende daer deur begrij-
pende” verfchillen dieder tufichen de " Boumee-
fters vande befte manier der fterckten ommegaen,
foo fullen de fclue verfchillen daer na befcreuen
worden : maer wantmen om daer af wel te oir-
deelen, cerft de kennis behouft van het wit defes
handels, {foo fullen ten vijfdende voornacmelicke
drie punten van dies verclaert worden. Tvoor-
feyde wit, dacrmen hem int oirdeelen dickwils
na ghevoughen moet, aldus befcreven fijnde, {oo
fullen ten feften volgen ettelicke verfchillen op een
volcommen fterckre: Ende ten Jacften fommighe
ver{chillen op onvolcommen fterckten,diemen na
ghelegentheyt der plaetfen moet maken. Al twelck

begrepen fal {ijn in feven Hooftdticken. ;
Ende

Arguimentin.

Definitiones.

Quafliones,
Architedtos.

Capisib
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THE ARGUMENT

First will be explained the proper words and names of this treatise in
21 definitions. Secondly, the manner of drawing a regular hexagonal fortress on
a small scale. Thirdly, the building of a similar, regular hexagonal fortress on a
large scale. Fourthly, the drawing and building of a regular fortress different
from a hexagonal one, both on a large and on a small scale. Furthermore, as the
learner will have .understood from the above, the nature, properties and
circumstances of a regular fortress; he can thereby conceive the differences
that are in use among the architects of the best fortresses, which differences will
be expressed afterwards. But to make it quite clear, it is first necessary to know
how far the scope of this treatisc extends. Therefore, fifthly, the same will be
explained in the 3 special points. The said scope, by which one must often be
guided in judgment, thus being known, sixthly, there will follow certain
differences from regular fortresses, and lastly certain differences from irregular
fortresses, which must be made according as the place and situation will permit.
All this will be described in 7 Chapters.




Methodi.

Defe
Srerckee-
borwing
beflaet s
vercla-

ring der

Ende om noch ooghfchijnlicker te verclaren het
wefen des * Oirdens defer ftof, {oo vervaten wy an-
dermael het bovefcreven tafelwijs als volght.

Lgn}pende

ﬁll’\gﬂ,bl»- <

(de manier

des ghebous
van volca-
men ferck-
sen , Welcke

fyn ofte

frijding

vande befte
manier des
ghebows, bee

| flaende in

(erghen Woorden , befereven in 21, (teyckening (opde grom,} beyde ver-
bepalinghen des 1 Hooftflacx, | int dleen,

| paet ine
Welcke ons ) { 2* Hooft-
(feshouckich, ﬁ; ontmeet . \verheven, | flick.
Waer in se -
anfien yalt
teyckening ende bouwing int groot,
- befereuen ine 3° Hooftfbuck,

anderhouckick dan ﬁ:bnnclq'tb s wiens teycke.
ning int cleen ende groot verclaers Wort ing

L+ Hooffick

(verclaring des Wiss dier ftof , wiens kennis eir-
boir is tostes verftant der flrijtredens ende oirdeel
van dien, Welck Wit begrepen wort in drie voor-
nameluke punten des 5 Hooftflicx.

in 17 verfchillen des ¢ Hooft-
Srijeredens | flicx. 4
\%p

( volcommen flerckten , vervatet

onvolcommen flerckten begrepen
in v 2. verfchillen des lacften Hooft
ix.

Ende tot noch meerder clacrheyt van alles, foo ful-
len de nootlicke uijtheemfche woorden, als Italiaen-
fche, Frangoifche , ende Latinfche, tot verfcheyden
plactfen inde canten nevens hacr Duytiche gheftele

worden.

 HOOFT-
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And to explain even more clearly the method of this work I repeat the above
once more, in tabulated form, as follows.

ptopet words set down in at ground | both set
21definitions in Chapter 1 small-scale J Jevel or down in
drawing raised Chapter 2
hexagonal
This build- [ themanner showiog .
ing of for- of building drawings end buildings on a large
tresses is regular scale set down in chapter 3
explained fortresses
by which are
either or other than hexagonal, the small- and
large-scale drawings of which will be
explained in Chapter 4
things
compris-
ing

expressing the scope of the matter, knowledge of
which is necessary to understand the arguments
arguments | and judgement thereof, and which scope is com-
forthe best | ptised in 3 special points in chapter 5

manner of
building
ic;msmmg tegular fortresses, comprised in 17 points
of difference in Chapter 6
arguments
upon

irregulat fortresses described in 12 points
of difference in the last Chapter

For clarity, the necessary foreign words like Italian, French and Latin, will be
given in several places with the Dutch equivalents in the margin.




F HOOFTSTICK,

Inshondende de * bepalinghen der eyghen na-
mien ende Woorden die tot defen
bandel behooren.

‘ot welonsvoornemé is de Sterckrenbouwing re befcri-
ven, foo en verftaen wy daer niet mede, cen ghemeen
verhacl van alle fterckten det voorleden tijden,maer al-
leenelick vande ghene die teghenwoordelick de be-

quaemfteghcachtworden , na'deneyfchvande midde-

4 lendie de cloucke vianden nu ghebruiicken om die te

overwinnen. Macr wantmen voor al behouft keanis der eyghen woor-
denende namen van defea handel, om te meughen verftaen 'gene daer
deurgheleyt wort, {00 fullen wy foodanighe als ons voor de onervacernen
duncken verclaringhe te behouven cerft bepalen, door vbehulp der drie
ghemeenc manieren van formen, alsgrondteyckeninghe,verheven teyc-
kening,ende lichamelicke teyckening, die int volgende 2° Hooftftick met
acht veelcheyden formen afghebeelt fijn : welcker formen eerfte vande
gronueyckeninghe is; Maer want fommighe deelen daer in cleen ende
onfienlick vallen, foo fijn die inde 2° 3°, 4°, ende §° formen meerder
ghetrocken: De 6¢ende 7 fijn van verheven teyckeninghe, de 8¢ van

lichamelicke,

1°* Berarive.

B orwenrcxEeN fijndeuijtitekende hoofden der fterckten,als inde
eerfte form de fes bolwercken B,C,D,E,F,G, ofteinde 8¢ form de
wwee bolwercken A,B. Angaende den *oirfpronck des naems,die {chijnt
defe: Ghelijck het * reetfchap dat de nijren oirdentlick beteyckent, fijn
naem heeft van werck ende uijr, als oftmen wilde (egghen een werck dac
de uijren onderfcheyt, alfoo crijcht dit hooft den naem bolwerck , van
weghen werck en bolle, twelck {oo veel te fegghen is, als werck om
te wederftacn de bollen of clooten des viants die daer op ghefchoten wor-
den,oock om van daer bollen na den viane te {chieten. De ltalianen defe
Duytlche naem navolghende, fegghen in ghebroken tael baloards  etee-
licke belonardo,ander balluardo,’ welck eenighe * bepalende,meijuen vlelve
te commen ven bellum,datcrijch beteeckent,ende guarda daris bewaernis,
als oft den fin waer bewaernis teghen den crijch: Maer {oo hun den rech-
ten Daytichen oirfpronck bekent waer, ick vermoede dat fijt foo niet be-
palenen fouden, te meer dat de Francoifen het Duyt{ch noch naerder

commende, dat bonlzyars heetea,
A 2° BEpA-

1 Capue,

Definitiones.

-Ttal. Belsuarde, -
Frag. Beulevare.

Etymologiam,

Inltrumentun,

Definientes
Als lacomo
(aftriotte libr,
1¢ap.9.
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CHAPTER 1

Containing the definitions of the proper names and words
belonging to this treatise

Although 1 have undertaken to write of fortification, yet it is not my intention
to give a general review of all the fortresses of the past, but only of those which
at present are thought to be the fittest to resist the fotce that a strong enemy
may use against them. But because first of all it is necessary for us to have
knowledge of the proper words and names of this treatise, in order better to
understand that which is meant by them, I think for the unlearned people it is
first of all necessary to explain the definitions by means of three- commonly
used manners of images, as by ground planning, elevation and bodily drawing,
which in Chapter 2 ‘are expressed in eight different figures, of which the first
expresses the ground planning; but because some parts in it are small and
inconspicuous, therefore in the 2nd, 3rd, 4th and Sth figures they are drawn
larger, The 6th and 7th are of elevations and the 8th is of bodily drawing.

DEFINITION 1

Bastions or bulwarks are the projecting parts of fortresses, as in Figure 1 the
six bastions B, C, D, E, F, G, or in Figure 8 the two bastions A, B.. Concerning
the derivation of the. same “bullwork”, it seems to be this: just as firework 1)
has its derivation from fire and work, so bulwark or bullwork derives from bull
and work, which means a work to resist the bullets or shot that the enemy
shoots dgainst it, or thence to shoot bullets to the enemy. The Italians, following
the Dutch word in broken language, call it baloardo, some belouardo and others
balluardo, which would seem to be derived from bellum, which signifies war,
and guarda, that is defence, as if it were a defence against the war, But if they
correctly understood the Dutch derivation, I think they would not define it like

this, the more so because the French, following the Dutch more closely, call it
boulevart.

1) Concerning the derivation of *bulwark”, instead of Stevin’s comparison with “uurwerk™:
a work or instrument which distinguishes the houts, we have borrowed for curiosity from the
translator of 1604 his explanation by “vuurwerk” (firework).




2 SiMon STEVINS

2* Berariwe.

Il Ripari. Artex fijn deeerde dammen tuflchen wwee bolwercken lig.
Foanp. Remparis ghende, als KH in deerfte form, C QR I inde 6° form,C inde
8¢ form. Ende hoe wel men alle eerde dammen of hooghden int ghe-
meen wallen mach heeten, doch wort defe naem hier wat eyghendlicker
ghenomen.
3 Brearine.

ApEN fijnde buytecanten des grachts, als in deerfte form, bde:
Inde 6° form b L. P: Inde 8 form D.

4 Beraring,

Grand foffé, G rooTE gracht noemumen vgene tflchen bolwercken en wallen
ter eender, ende de caden ter ander fijde begrepen is.

5 BErarLING.

Tral. Foffirta oock M IDDELGRACHT isdie ontrent het middel der groote gracht
;‘r:f;f‘mm- light: Alsinde cerfte form kb i: Inde6* form Y : Inde achifte

Sofié, form E. :
6 BerAarLiNg,

?;’;f;e’;f"‘” L e EcH E walganck is de wech die opden onderften wal light;; hos-
Siradar ghe walganck dic opden boventten light, Alsinde 1° form wflchen
g;';:"';ff;‘"’ de twee linien 0,p, Inde 6° form S K, beteyckenen denleeghen wal-
HobdutsLanfl. ganck : Maer g, 7,inde eerfte form, Q_i inde 6° form, ende F inde $*
form bedien den hooghen walganck.

2 BEPALING.

Parapstia. B oRrsTWEER is herghene dactmen acheerbelchut can ftaen tor de
borfttoe, als inde 1 form mo, pq,inde 6° form k. T ende i R,

: borftweeren des hooghen ende leeghen wals, welcke door de ghebrui ick
Gediven, cock Gordinen ghenoemt worden , om datmen dacr achter {chuyle als
achter een gordine. Defe naer gordine comt van ( foot de Duytfche
¥ Lettercontt uijtleght) gort endein, als oftmen wilde fegghen ecn dinck
atmen ingort : welcken Duytfchen oirfpronck de Italianen inde fterck-

Jtal. (orting 3 1 :
iz Corna, €D oock navolghende, fegghen cortina, de Frangoifen conrtine,

Grapmaticas
Esymologiam,

8 Berarina

e roaxinGeN fijn debouentte {choenfche fijden der borftweeren,
als Rc ende T d inde 6° form,G ende Hinde 8¢ form; welcke de

* Monhdusts Ab- Hoochduyt(chen Abdachunghen noemen: Worr alfoo ghefevt,van weghen
duburghen. Qg de form geliick isande ghemeen daken ofie afdakinghen der huyfen.
9° Brpae
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DEFINITION 2
Walls or ramparts are the dams or banks of earth that stretch between two
bastions 1) as KH in Figure 1; CQRI in Figure 6; C in Figure 8. And although
we may call all earthen dams or heights commonly walls, yet this name is more
proper here.

DEFINITION 3
Bank is the outside of the ditch, as bdc in Figure 1; bLP in Figure 6; D in
Figure 8.

DEFINITION 4
Large ditch we call that which is shut in between the bastions and the walls
on the one hand and the bank or outside of the ditch, on the other.

DEFINITION 5
Middle ditch (cunette) is that which lies about the centre of the large ditch, as
khi in Figure 1; XY in Figure 6; E in Figure 8.

DEFINITION 6
Lower wallway is the way that lies on the lower wall; bigher wallway is the
one that lies on the uppermost wall; as in Figure 1 between the two lines o, p and
Sk in Figure 6 refer to the lower wallway, but qr in Figure 1, Qi in Figure 6 and
F in Figure 8 indicate the higher wallway.

DEFINITION 7

Parapet is that behind which men may stand protected breast-high, as no and
pq in Figure 1, kT and iR in Figure 6 are the parapets of the lower and higher
walls, which are according to custom also called curtains, because men can hide
themselves behind it like behind a curtain. This name curtain (according to Dutch
etymology called gordiin) is derived from gort and in, as if one would say: a thing
that is girded in, from which the Italians in their fortresses call it cortina2) and
the French courtine.

DEFINITION 8
Sbelm'ng: are upper slopes of the parapets, as Rc and Td in Figure 6, G and
H in Figure 8, which in German are called Abdac/aungen, because they resemble
the sloping roof of a house 3).

1) The wall between two bastions is also called *“‘curtain” ot “great or large cuttain® (cf. De-
finition 7), but Stevin uses this name too for the walls of a bastion, which latet on ate indicated
by “facen” (cf. note on p. 57). In Definitions 6 and 7 a distinction will be made between higher and
lower curtains.

%) That the Italian and the French should have imitated the Dutch in the word cortina is
doubtful, for Castriotto and Maggi speak already about the cortina in many places in theit book:
Della fortificatione delle citta (Venice, 1564 and 1584).

%) Evidently Stevin did not yet know the modern names “plongé” and “glacis” for the faintly
sloping surfaces of the walls and the contrescatp, or he rejected these gallicisms.




STERCTENBOVWING. 3

o BEraLiNeG. :
B EscuoEyING of befchoeyfel is de fchoenfthe fijde die voor de Pe-Sume

X b Frang. Taind,
wallen en caden teghen het invallen ghemae& wort: Alsinde 6° ook efarpe.
forme¢ S,1V, Lb. De Hoochduytfchen noemen die bofechungen, ende g“’;’,‘"’,‘fn’{f”““
Futtersnghen,dat fijn voeringhen:Ettelicke Francoifen Talud, Deltalianen
Scarpa, welck {choe beteeckent: Wy heetent befchoeyinghe volghende
tgenc by onsinde ghebruijck is,want de cerden caden diemen teghen het
atlpoelen met plancken of mueren becleet, wy fegghen datfe befchoeye
fijn. Maer nadienick hier vermaent hebbe der Italianen Scarpa,ende dat
in defe reghenwoordighe crijch hier te lande dickwils ghefproken wort
van conterfcherpen, welcke nacm veel Neetlanders niet verftaende,noch
gheen ghelijcknis van {cherpheytfiende,ende niet ghenouchfaem weten-
dewat hacr eyghentlicke gheduente is, foo fullen wy daer af met eene
wat {egghen. De binnelijde des grachts, als gordinen tuflchen twee bol-
wetken, oock de gordinen der bolwercken felf, hebben altemael teghen
bet invallen haerbefchoeyinghen,ofte op fijn [taliaenfche haer fearpa, der
ghelijcke fearpaheett oock de cade opde buytefijde des grachts: Nuom
de felue te onder(cheyden vande ftarpa der binnefijde, foo hecten fy die
* contraféarpa, oo veel te feggen als teghenfchoe,of teghenoverbefchoey- zf:;:ﬁﬁ‘;i‘m
fel, datis befchoeyfel ftaende teghen over het befchoeyfel der binnefijde. Fora fearpa
Dacrom als de viant de cade ghecreghen heeft,ende hem daer befchantt,
datmen dan feght, de viant heeft de contrafiarpa, (dat is het cabelchoey-
fel) ghewonnen, dat moet * beeldwijs heel deurt deel verftaen worden, £, uirorim
want om eyghentlick te fpreken, foudemen moeten fegghen dat hy den e parse.
(alft immers [taliaens moeft wefen)corridor,of frada coperta verovert had-
de : Ten waer dat hy in drooghe grachten onder d’cerde graefde, tor dat
hy deur het cabefchoeyfel uijtcommende, hem daet befchantte, ghelijek:
wel ghebeurt;in fulcken ghevalle foudemen eyghentlick meughen feg-
ghen dat hy meefter der contrafcarpawaer.
Dit is vande Neerlanders conterfcherpen ghefeyt, hadden fy teghen
fulcke verdorven uijthcemfche woorden , foo conterfcherpen ver(tant
van haer eyghen goede tael, als plompe lult om vremde quade te ghe-
‘bruycken, fy en fouden gheen onderwijfinghe behouven.

10° BEraLinG,

Ep EcT e wech is die opde calight, daeemen achrereen borflweer rat. srads
in bedect cangaen,alsinde 1° form bdef,inde 6° L P,inde 8 D. Z’j{",!n"‘r;,’f"“‘
Corridor,
11* Berarine. p.,.m;.(‘hemin
couvert,

S TRIIGKEN iswanneermen een cloot(chict heel by endelangseen omid, Gre-

muer, wal, wech,of dierghelijcke, overal evewijt daer af viieghende, sevied

2 alS Sceppare.
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DEFINITION 9

Scarp is the sloping part of 2 wall or bank to protect it from falling in, as ¢S, IV,
Lb, in Figure 6. The Germans call it Boschungen and Futterungen, i.e. linings,
several Frenchmen call it Talud, the Italians Scarpa, which signifies shoe. We
call it beschoeiing, according to what is in use with us, for of the earthen banks,
which we cove. with boards or brick walls to prevent them from being washed
away by the water, we say that they ate berchoeid, ie. shod or protected. But,
since I have here spoken of the Italian Scarpa and because in the present wars in
our country this word conterscherpen is often used, which word many Dutchmen
do not understand, while it neither has any likeness with sharpness, and while they
do not know sufficiently what its proper shape is, therefore I will say something
about it. The inner side of the ditch, as the curtain between 2 bastions or the
curtains of the bastions themselves 1), are altogether made leaning, to prevent
them from falling into the ditch, or as the Italians say, have their scarpa; the
outside of the ditch has a similar scarp. To distinguish the one from the other,
they call the outside contrascarpa, that is a scarp opposite, meaning the scarp of
the bank, or outside of the ditch, over against the scarp of the inner side.
Therefore, when an enemy has conquered the bank or outside of the ditch, and
entrenched himself in it, we say the enemy has the counterscarp, ie. he has
conquered the flat side of the ditch, but this should be understood figuratively
the whole by the ‘part, for if we should speak properly (in the Italian manner)
we must say that the enemy has conquered the corridor or strada coperta. Except
when as in dry ditches, when an enemy has dug in the earth until he has cut
through the outside of the ditch and entrenched himself there, as often happens,
in such a case we might properly say he is master of the counterscarp.

The Dutch call it comterscherpen, but if they had against such ill-favoured
strange words as conterscherpen an understanding of their own good tongue,
as they have an unpleasant desire to use bad and strange words, they would here
need no teaching.

DEFINITION 10
Covered way is that which lies on the outside of the ditch, in which men are
covered with a parapet, as bdef in Figure 1; LP in Figure 6; D in Figure 8.

DEFINITION 11
Striking (flanking) is when we fire a shot all along a wall, or a way, or
such like, which flies off everywhere at equal distance, as for example, when

1) Likewise Stevin must have rejected the word “face”. As early as 1673 Jonas Moore, on page
17 of his book: Modern Fortification, calls the Face the foremost part of the Bastion, etc.
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Swrifiars,  als by voorbeelt wanneer €€ cloot commende uijt den ftrijckhouck P H
Bandesgireswelcke firi jckhouck hier onder inde 12° bepaling verclaert fal worden)
Frang. Nettyer, |langs de groote gordine, bolwerckx gordine, middelgracht,bedeétewech,
ﬁ?:f,qm’ bede@ewechs borftweer, of langs de ghemeenc landigrontalfoo de ftre-
Houhd, Strey- pen inde (elve form dat anwijlen, men feghr dat fodanighen cloot de
o voornomde plaetfen ftnjckr,0eck datter een ftrijck{choté is. Macr clooten
dic teghen de mueren, wallen, of weghen ancommen, dat die qualick of
nict en ftrijcken. De ltalianen fegghen nettare, fcoppare, frifiiare, fancheg-
giare, fcortinare;de Frangoifen nettoyer, rafer, flancquer , dat vaghen, fchee-
ren, ende fijdelingfchicten beteyckent : De Hoochduytichen ghebruijc-
ken het woort ftreychen , vwelck wy (hoe wel vaghen en fcheeren oock
niet onbequaem en {ijn) om de ghemeenfchap dier tael mer de onfe, na-
volghen, ende daer voor ftrijcken fegghén, te meer dattet bequaem ende
Swhisttum  verftaenlick is, fijn * grondt wel beteyckenende, want een cloot dic langs
cenighen muer vlieght, wy fegghen ghemeenelick datfer langs henen
ftrijcke : Voortghelijck een ftrijckftock af ftrijét het cooren, ofte fact dat
buijten de mate fteeckt, alfoo ftrijcke fulck een vlieghende cloot af, het
ghene datfe op wallen weghen of muren ontmoet. :
Hier machmen noch dit by {egghen, nademael ons woort firijcken
vande Italianen ghevolght woort, dieder ffriftiare af maken, foo en can
Eymilogia, den * oirf{pronck {clf van fhriftiare voor ons Duytfchen niet oncyghon
wefen.
12* BerAring,

Bl Fiach, STrijckhoucken fijn uije welcke de ftercke rontom tot verfcheyden

Howid Wyneiet \ Y plaetlen geftreken wort,als inde 1°form de houcken { P H,ende QK;

drsirguien. De Hoochduytfchennoemenfe Wynckel der freychen,de lalianen Fianco,
dat fijde bediet,de Frangoifen Flanc: T'welck cteelicke Neerduytfchen na-
volghende,heetenfe flanckeringhe,maer fchijot oneyghentlick genouch
ghefeyt te wefen,want ghelijck {chietinghe gheen cortau en is,alfoo flanc-
keringhe ( dat ftrijcken wil beteeckenen) gheen flanc; Macr ghelijck
fchieting is een werck der cortau, alloo Banckeringhe cen werck des
flancx. Ende als flanckeringhe cock Aanck bediet, fier doch eens wat
befcheye datter is inde reden van een dic feght ; Defe flanckeringbe wmaed
opde conterfcherpe goede flanckeringhe; wat meynt hy datfe opde conterftherpe
cen groot {waer ghefticht maeét datter niet en is ? Het {chynt wel ncen.
Om dante {chuwenalle mifverftant; dat dicwils vije onverftacn woorden
inde (ake volght, oo heeftons beft ghedocht, oock inde veranderinghe
van defe naem, de reden meer plaets te gheven dan quade ghewoonte.

Jeal.Ovecchione, ¢ .
Mufone.Coglione, 13 Berarine.

Frang. Oreillon. S cuvrsat istgenedaer de ftrijckhouck mede befchut ende be-

ﬁﬁ‘sfk’:f:f' waertwort, als inde eerfte form P 4w M: Inde 8° form I,K,L, M.
' 14° BEpa-
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a shot comes out of the striking angle IPH (which striking angle will be
explained in Definition 12) along a great curtain, the curtain of a bastion, middle
ditch, covered way, parapet of a covered way or along the face of the ground,
as the lines in the figures show, we say that such a shot strikes the above-mentioned
place and call it a striking shot. But a shot which hits a wall, or way, strikes
badly or not at all. The Italians call this striking nettare, scoppare, strisciare,
fiancheggiare, scortinare; the French call it nettoyer, raser, flancquer, which
means sweeping, shaving and sideways shooting. The Germans use the word
streychen, which (although it were not unfit for us to call it sweeping ot shaving)
to follow the similarity of that language with ours, we term striking, because
it is the more significant, and also expresses the subject better, for of a shot
that flies along a wall we commonly say that it strikes all along it. Furthermore,
as a strike strikes off the corn or seed that lies above the measure, even so does
such a flying shot strike all that it meets upon walls, ways and banks.

To this may be added that for as much as our word to strike is followed by
the Italians who make of it strisciare 1), the etymology of the word strisciare is
not improper for our Dutch.

DEFINITION 12 ‘

Striking angles (flanks) are those angles from which the fortress is struck
at several places, as IPH and QK in Figure 1. The Germans call them Wynckel
der streychen, the ltalians Fianco, which means side, the French Flanc, which
some of our Low Countrymen following, call flankering. But this seems to be
spoken improperly enough, for as shooting (in 2 cannon) is not the cannon,
so flankering (which means striking) is no flank; but as shooting is a work of
the cannon, so flanking is a2 work of the flank. And if flanking also would mean
flank, what reason there should be in the words: This flanking makes upon the
counterscarp good flanking; would you not imagine that one says that upon
the counterscarp there is made a large building called a flank, which is not there?
Wherefore, to avoid all misunderstanding which often follows of words not
understood, I have thought it best, in the changing of this term rather to give
place to reason than to evil custom.

DEFINITION 13
Orillion 2) (or Ear) is that wherewith the striking angle is covered, as PImM
in Figure 1 and I, K, L and M in Figure 8.

—

1) Stevin’s intention with the last paragraph of this Definition 11 (which is lacking trom the
German translation of 1608), is not clear. Howevet, it has induced us to maintain the word “strik-
ing” next to “flanking”, which was soon used in England; cf. Moore, p. 19 (General Rules, under
1: “All the parts ot a Fort ought to be flanked, that is, defended from another part.”).

2) The spelling “Orillion” occurs in Webster, New Ins. Dictionary of the English language, U.S.A.
1958. In the Cyclopaedia or Universal Dictionary of Arts and Sciences, by E. Chambers (London,
1778-1786) the word is to be found as “Orillon”, under which notation it is known also in the
military literature on fortification (i.a. Moore, p. 83).
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14" BEprarLiNG.

ovEPLAETS, middelplacts, ende onderplaets, fijo drie verfchey-
den ruymtean inden ftrijckhouck, deen boven dander,dacr het ghe-
{chor ftact ende fijn deyling in heeft, als inde 3° form den vloer daer de
leteren NOP QR op ftaen, bereycken de boveplaets , ende v'parck
dact CEX infijn de middelplaets, ende daer BH G in commen de
onderplacts. :
15 BEPALING.

B oscaTeN fjndeopenheden dieinde borftweeren der drie plaet -
fen ende elders ghemaedt worden, om Ugefchot in te legghen, ende
daer deur te fchieten: Alsinde 3° form de bofgaten der boveplacts N,O,
P,QR der middelplacts C,E, ende vande onderplaets by I K.

16° Brrarine.

anT is het deel des borftweers dat tuflchen twee bofgaten blijft
ftacnde;alsinde 2° ende 3° form al de declen der borftweeren tuf-
fchen de bovelcreven bofgaten.

17 BerarLiNe.

C ATTEN {ijn feker hooghden der (terckten, als inde cerfte form de
catten opde bolwercken ligghende B,C,D,E,F,G: Inde 7 form
A; Inde 8¢ form A B,om daet mede het velt te ontdecken,ende den viant
van te verder verhindering te moghen doen. De Italianem heetenfe ¢a-
vaillieri, vwelck ridders of ruijters te peerde beteeckent, (egghende des
naews oitfpronck recommen van weghen de hooghde der ruijters, want
ghelijckfe boven evoetvolck uijtitcken, alfoo haer cavailleriboven wallen
enbolwercken. Ende omal(vo eenighen oirforonck te fegghen van defe
naem catte, dic by ons Neerduytichen inde ghebruyck gherocht is, {wo
en fienick nugheen narderdan defe: Ghelijck een catte fit en pronét
endc en Joert na de muys, endeeenighe int ghefiche ghecreghen heb-
bende,haer befte doet om die te vernielen,alfoo oock defen berch,welcke
bycans liggende ghelijck cen catte fir, ende eenighe vianden hemlieden
daer voor ontdeckende, {y deet haer befte om die tonder te brenghen:
Doch en wilick hier mede.een beter niet verfmaden , maer ghebruijcke
de vrijheyt, die voor yghelick int *an{pil van der namen oirfpronck
ghemeen is.
18 BrrariNe,

P L ATTE formen fijn catten of bolwercken vooren heel plat wefen-
de: Alswanneer opde gordine, of dacr achter. geleyt wort een hoogh-
dedi¢ vooren platis fonder punt,ghelijck de bolwercken hebben , die

A 3 hooghde

Supevieure,
Moienne,ds in-
ferreure place.
Ofie Premiere
Seconde tr Tres-
fiefme place,oock,
Caferasiess

Tral, Cannaniere,
Balefricre,Bom-
bardiere Ferstoie,
Hokd, Subarren.

Merlane,Dade.
Hoehd, Pfsiler,

Cavagliers,

Girolamo
Mag, ‘gl‘-

Etymolegiame

Ablufione ety-
molagsd nomi-
num,

Diatta forma.
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DEFINITION 14
Higher place, middle place and lower place are three different spaces in the
striking angle or flank, the one above the other, whetein the ordnance stands
and has its recoiling, as in Figure 3, where the floor NOPQR refers to the upper
place, CEX to the middle place and BHG to the lower place 1).

_ DEFINITION 15

Embrasures are the open places or spaces that are made in the parapets of the
three places and elsewhere to lay ordnance in, and from which to fire, as in
Figure 3 the embrasures of the higher place N, O, P, Q and R, of the middle
place C and E 2) and of the lower place near IK.

DEFINITION 16
Merlon or tooth is that part of the parapet between two embrasures, as in
Figures 2 and 3 all the parts of the parapets between the above embrasures.

DEFINITION 17
Cavaliers are mounts, raised in the fortress, as in Figure 1 the cavaliers that
lie upon the bastions B, C, D, E, F and G; A in Figure 7; A and B in Figure 8;
to discover the field and to repel the enemy from afar. The Italians call them
cavallieri, which means knights or horsemen, which name is said to originate
from the height of horsemen; for, as horsemen in an army overtop the foot, so
their cavallieri outtop any wall or bastion in a fortress. And to explain the
derivation of the name Cats, used by the Dutch, I can only say this: as 2
cat sits and watches for a mouse and at first sight of her prey tries to destroy it,
so these heights, which almost lie like cats, as soon as an enemy appears, use
all their force to repel him. However, I will not here scorn a better word, but
take the liberty which is free for everybody in the allusion to the derivation
of names. : :

DEFINITION 18
Platforms are mounds of earth, cavaliers or bastions, being wholly flat in front,
as when upon a curtain, or behind a curtain, a height is raised, which in front
is flat, without a point as a bastion has, which height or cavalier is called a

1) Stevin writes in the margin: “ofte Premiere, Seconde & Troisieme place; oock Casemattes”,
to which names he reverts in Definition 21.

%) The Embrasure § is not mentioned in this Definition, perhaps because it does not belong to
the upper or higher place, though it lies on the same height (cf. the legend to Figure 3).
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hooghde of catte wort dan platte form ghenoemt. S'gelijex wanneer
baijien de groote gordine gheleydt wort eea uijiftekende hooft vooren
hzel plat fijnde {twelck meeft te pas comt voor gordinten met inwendige
houcken, om die platte fijde firijckelick te crijghen , als Cljnder plaets
*breeder falverclacrt worden M {ulck hooft ofte bolwerck heet cock Platte
form : Inder voughen dat Platte form ghenouchfaem *gheflachtis,diens
twee *afcomiten (ijn Plattecat ende Platbolwerck. '

19¢° BerparLing,

EGHENGR AF is deoverwelfde ganck, welcke ligt onder inde

leeghe wal, rondiom de fterckre : Alsinde 6° form fg b: Ende wort
teghengraf gheheeten,om datmen dacr mede teghenftaet of verhindere
het ondergraven der vianden.

20° Berarine

H eyMEeLICKE uijiganghen fijn die, daermen heymelick door uije
- A de fterckee gaer, welcker vijicomft nu ter tijt meeft gheftele wore
inde binncfijde des (chutfels,alsinde §*form den heymelicken nijiganck
D EF G, waer af de deure der uijrcomft veritaen wort te ligghen buijren
den tant vande onderplaets, alsinde 3¢ form wilchen K ende L: Ende
worden heymelicke gheheeten, tor onder(cheyt der openbare uijiganghen
deur de poorten over de brugghen.

21* BErAarvIne.

D £ huyskens, ghehuchten, endeint ghemeen ghefeyt weerplaetfen,
welckemé hier en daer tot meerder bewaernesantvolmaeét lichaem
der fterckte bouwet,die noemen wy * Moortcuijlen. De Frangoifen ende
Iralianen heetenfe cafemartes,twelck fchijnt cen Spaenfche naem vergzere
van cafeende matta, al oft fy wilden fegghen, cafa por donde fe matta, dac is
huys daermen deur vermoort,cwelck door een gebruyckelicke Duytfche
naem moortcuijl ghefeyt mach worden. Eenighe hebben voormael de
middelplacts ende onderplaets der * fri jckhouc%(en oock cafemattes ghe-
noemtymacr de gewoonte heeftbyde laetfte ferijvers inghebrochr, dat fyfe
vu eyghentlicker heeten smotenne & inferieure place,ofe feconde & troifiefme
place, miflchien om datmenfe nu niet, ghelijckmen certijts pleechr, als
huyfen befloten ende overwelft en maeckt, (co vlijnder plaets breeder

ghefey:fal worden.
MercT

v fonden de woorden ende namen hier vooren * bepaclt, op

noch veelderley wijfe, ende met feer goede verftaenlicke beteyc-

keninghe connen uijilpreken,in plat Duyt{ch, fonder daer woe vijtheem-
5 jip )

fche
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platform. Likewise, when upon a large curtain any flat-headed defence is thrust
out (which commonly happens with curtains with re-entering angles, to
strike the flat side of them, as will be better expressed elsewhere 1), such a
head or bastion is also called a platform, so that from this general term have
sprung two special words: flat cavalier and flat bastion.

DEFINITION 19
Countermine is a vaulted passage, which lies under the lower wall round about
the fortress, as fgh in Figure 6 and is called countermine, because men there
resist or hinder the mining by an enemy.

DEFINITION 20
Secret sallies are those by which men secretly leave a fortress the exits of
which are commonly placed in the inside of the orillion of a bastion, as in Figure 5
the secret sally DEFG,. the door of which is understood to be outside the merlon
or tooth of the lower place, as in Figure 3 between K and L. They are called
secret to distinguish them from the public exits at the gates across the bridges.

DEFINITION 21

The small houses, commonly called places of defence, which are made here
and there in the complete body of a fortress to ensure better defence, are called
murdering-holes. The French and Italians call them casematzes, which seems to be
a Spanish name, made up from case and matta, as if they wanted to say casa por
donde se matta, that is a house whence men kill, which with a customary Dutch
word may be called a murdering hole. Some have formerly called the middle
and lower places in the striking angles casemattes, but the last writers have
according to custom now come to refer to them as the middle and lower place, ot
second and third place, perhaps because men nowadays do not make them as in
former times like closed and vaulted houses, as will in its proper place be explained
more in detail 2).

. NOTE
We might express the words and names defined above in many other ways and
with a very good and intelligible significance in Dutch without needing
foreign and corrupt language for it, and use those variants in the following

1) For this expression see Chapter 7, 2nd Difference. By “large curtain’ is mean3 the curtain
between two bastions (cf. note 1 on p. 55). A platform later on acquired the meaning of emplace-
ment for ordnance. A flat bastion is no correct idea.

%) For this explanation see Chapter 6, Difference 17: “vande moortcuylen” (on casemates).
From this as well as from the end of Definition 21 it is evident that Stevin rcjected the obsolete
casemates of the Old-Dutch system of Fortification, but advocated a modern construction, of
the type which afterwards was to be designed by Coehorn.
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fche verdorven tael te behouven , ende die verfcheydenheden , int vol-
ghende als "ouervloet der woorden ghebruijcken, om daer mede fom-
wijlen te veel * felfwoordicheyt te fchuwern ,als by voorbeelt, beneven
Gracht, Bedeewesh, Strijcken, Strick chote, Strjikhouck , Schatfel, noch te
fegghen Vefte, Sloot, Grachtfchans, Loopfehans,Vaghen, Scheeren, Vaeghfchote,
Scheerfchote, Sydfihote, Vaeghouck , Scheerbonck ., Sydhouck 5 Deck fel, Oir,
Vieugel, en dierghelijcke: c‘igan wy hebben voor ons ghenomen, meerder
claerheyts halven, eenvoudelick byde bepaelde te blyven.

Beneven de vootfcreven uijilegginghen, (0o fijn tot meerder claerheyt,
by elcke der acht volghende formen, de beteyckening haerder deelen int
corte fchriftelick gheftele.

2 HOOFTSTICK

Inhoudende rvoorbecltfche teyckening, van een
[eshonckighe frerckee int deen.

ANTMEN de flerckten al veroirdent moet hebben, oft

immers behoirt te hebben, eermen ant bouwen comt,om

deur mifgripinghe niet qualick te maken vgene men dacr
na fwaerlick foude connen veranderen,dent de groote coften die daet an
hanghen, (©o ift inde ghebruijck,datmen van te vooren verfcheyden for-
men teeckent, na gheleghentheyt der placts , ende den eyfch van allen
omflandighen, op datde perfonen die daer af te fpreken hebben , denr
foodanighe formen malcander wel verftaen meughen, endeeintlick het
befte daer af befluyten. Defe formen worden ghemaeckr op tweederley
wijie, eerft int platee op papier, daer na lichamelick van poteerde, was,
hout,of ander ftof,eintick comtmen toreer eyghen ghebou. Om welcke
nartuerlicke cirden hier oock te volghen,{oo nemen wy eerit voor de teyc-
kening van een volcommen * fefhouckighe evefijdeghe fterckre,int ront

Copia . evbarumm
Tasitologinm,

Hexagonum ta-

firum equilate

beferivelick, fonder ons te becommeren miet eenich beler, achserdeel of rum cirae in-

voordeel van omligghende hooghden, leeghden, Zeen of maraflchen,
macr als op een bequacm even lant, dacrmen al op bouwen mach,datter
behoirt tot een volcommen fterckie na de wijfe defes tijts, te weten met
dobbel gordinen, deen hooghe dander leeghe , met drooghe grachten,
hebbendeyder * firijckhouck drie plactfen. Ende want de teyckeninghe
int platte ons op tweederley wijle ontmoet, deene grontteyckeninghe,
dander verheven, die elck haer befonder maten verey(lchen, foo fullen
wy meerder clacrheyts halven, al de maten die tot de grontteyckening
nzodich {ijn, in cet: befonder beiteck vooren ftellen,dacer na als wy rot de

vetheven

Soripuibile,

Flane,
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pages as a plenty of words in order thus to eschew sometimes excessive tautology,
e.g. saying besides Gracht, Bedectewech, Strijcken, Strijckschote, Strijckhouck,
Schutsel, also Veste, Sloot, Grachtschans, Loopschans, Vaghen, Scheeren, Vaegh-
schote, Scheerschote, Sydschote, Vaeghhouck, Scheerhouck, Sydbouck, Decksel,
Oir, Vlieugel, and the like; but we have resolved, for the sake of greater clarity,
to keep simply to the words defined above.

Besides the aforesaid explanations, for greater clarity there has been added to

each of the eight following figures the brief written description of the significance
of their parts.

CHAPTER 2

Containing an exemplary description of
a hexagonal fortress on a small scale

All fortresses must be designed (or at least ought to be so) before the building
is undertaken, lest through etrors anything should be ill-handled, which afterwards
could be but hardly remedied, because of the great cost such works involve.
Therefore is it a custom that we should first make drawings of various figures,
according to the situation of the place and nature of the work, that all those
whom it concerns, through such designs may understand each other, and finally
arrive at the best plan. These figures ate to be made in 2 ways, first plain by a
ground plan upon paper and afterwards bodily with potter's earth, wax, wood or
other matter; lastly, the building itself is undertaken. To follow this order also
here, I have first described a regular equilateral hexagonal fortress, which can be
constructed within a circle, without being troubled by any hindrance, drawback or
advantage, as nearby high or low grounds, sea or marsh, but as it were upon
even plain ground, upon which a man may build all that belongs to a regular
fortress, after the manner of the present time, viz. with double curtains, one high,
the other low, with dry ditches, every striking angle having three places and de-
scribing the ground plan in two ways, one at ground level, the other raised, each of
which requires its special dimensions. For the sake of clearness, I have therefore
first noted down all the dimensions necessary for the ground plan in a special
description; then, coming to the raised plan, I have likewise given another
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verheven teyckeninge commen, een ander befteck vande maten diemen
indc felve behouft.

Tis oock te weten, dat wy int befcrijven van dien, gheen * Oirden wijt
halving des heelsin declen envolghen, maer fiellen vooren, r'ghene in
dadelicke teyckeninghe bequaemlick voorgaer.

Doch cer wy tottet befcrijven defer maten commen, willen den erva-
ren lefer dit noch te vooren fegghen, dat by aldien hy cenighe maten of
oirderinghen vindr, die na fijn goctduncken niet bequaem en waren,dat
wy de placts om reden daer af te gheuen, niet hier, maer (op dat leering
met gheen * ftrijding verduyftert en worde) int volghende 6° ende 7
Hooffick ghefchickt hebben,

MATEN DER GRONTTEYCKENING
r I“‘ e~ 17, elcke fijde des fefhoucx daer de bolwercken.op gheteyckene

worden, fal lanck welén 1000 voeren:daer by verftaen fija Delflche
vocten, van welcker verlijcking merander maten , ghefeyt (2] worden
int " ®verfchil des 6° Hoofifticx.

Ten 2*°, van yder hoack des {houcx,tot devoorfijde des *tants vande
middelplacts, fal fijn 180 voeten,

Ten 3, de breede des * Gtrijckhoucx opde voorfijde des tants vande
middelplacts, met de dickte des * fchutfels, rfamen 140 vocten.

Ten 4™, de breede des * firijckhoucx , ghemeten opde voorfijde des
tants vande middelplaets, 30 vocten.

Ten §*, de dickte des felven * tants 20 vocten.

Ten 6%, alfimen de lini beteyckenende de breede des * ftrijckhoucry,
met haer * [chutfel (welcke hier boven int 3° punt ghefeyt is dar fijn fal
van 140 voeten) noch voorder uijetrecke 120 voeten, foo (al de ca dic
dacr teghenover moet ftaen, ghetrocken worden over het uiiterfte punt
van die lini,alloo dat de groote gracht daer breet fal wefen 1 20 voeten.

Ten 7%, de* bededte Wech fal opden houck teghenover het middel
der groote gordine, breet wefen 20 voeten.

Ten 8, de * middelgracht fal door haer middelt ftrijckelick gheftele
worden van het binnebofgar der middelplaets, ende fal opden houck te-
ghenover het middel der groote gordine , breet wefen 20 vocten, ende
voort overal even wijt. :

Ten 9™, de langde des * {chutfels 100 voeten,

Ten 10, de dickte des* borftweers vande onderfte gordine, foo wel
des bolwercx als vande groote, 20 voeten,

Ten 117, de breede des gancex daer achter 20 voeten,

Ten 12, dickte des * befchoeyfels vanden hooghen wal 10 voeten,
daertoe noch dedickee des bortweers 20 voeten, comt r{amen 20 voe-
ten. Dit boveborfiweer falmen voort leyden, ende daer af maken een

boven-
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description of the dimensions required.

It is also to be understood that in doing so I follow no method of halving
the whole into parts, but set down first that which for effectxve planning ought
to be described first.

But before expressing the above-mentioned dlmensnons I must tell the
experienced reader, that if he finds any dimensions or dispositions which seem
in his opinion not correct, that I have appointed the places for giving reasons
thereof not here (because the teaching should not be complicated by arguments),
but in Chapters 6 and 7.

DIMENSIONS OF THE GROUND PLAN

1. Every side of the hexagon upon which the bastions shall be described,
shall be 1000 feet long (viz. Delft feet), whose comparison with the measures of
other nations will be dealt with in the first difference of Chapter 6.

2. From each side of the hexagon unto the front side of the merlon of the
middle place shall be 180 feet.

3. The breadth of the striking angle upon the front of the metlon of the middle.
place, with the thickness of the orillion, shall be 140 feet.

4. The breadth of the striking angle, measured in front of the merlon of the
middle place, 30 feet.

5. The thickness of the merlon itself 20 feet.

6. If we produce the line indicating the breadth of the striking angle and
the orillion (which in point 3 is said to be 140 feet wide) 120 feet, then the
opposite bank must be drawn through the uttermost point of this line, so that
the great ditch shall there be 120 feet wide.

7. The covered way shall be 20 feet broad at the corner over against the centre
of the great curtain.

8. The middle ditch shall be designed such that it may be striked from the
innermost embrasure of the middle place, and it shall be 20 feet broad at the
corner, over against the centre of the great curtain, and further everywhere equally
wide.

9. The length of the orillion shall be 100 feet. :

10. The thickness of the parapet of the undermost great curtain, as well as of
the curtain of the bastion, shall be 20 feet.

11, The breadth of the way behind the parapet shall be 20 feet

12. The thickness of the scarp of the higher wall shall be 10 feet, and the
thickness of the parapet shall be 20 feet, which together make 30 feet. This
uppermost parapet must be produced, and of it an upper garland must be made




STERCTENBOVWING,

9
bovenfte * crans des bolwercx, ghelijck vantonderfte borftweer den on- Ghirlands.

derften crans ghemae wort, treckende de bolwercx gordinen uijt de-

boveplaetfens binnenften houck, ende latende voor langde der middel-
_ plaets 50 voeten.

Ten 13,breede des gancx daer achter,dat is breede deshooghen wal-
gancx 5o voeten,

Ten 14%, dickte des binnebefchoeyfels vanden hoogen wal 20 voeten.

Ten 1 5, brecde der ftiate tuflchen de huyfen ende denwal 30 voeten,

Ten 16™; dickte vant befchoeyfel der * catte 10 voeten, daer toc de
dickete van haer borftweeer 20 voeten,comt tlamen jovocten. Endeful-
len de voorfijden der catte,ghetrocken worden uijt den binnenften houck
der boveplaets, ende vbegrip wiflchen het borftweer der boveplacts ende
de catre, fal fijn voor langde der boveplacts 30 vocten.

Ten 17, falder in eenen houck dacr twee * bedeckte weghen verga-
deren, gheleyt worden een wech, daer foo wel pecrden en vee, als men-
{chen door moghen commen,uijt de gracht opde bedeckte wech, te we-
ten al rijfende fonder trappen, vande gront des grachts af; tot op de be-
deckte wech toe, vwelck is in als 40 voeten, de felve wech fal lanck we-
fen 240 voeten, boven breet 20 voeten, ende fal ghetrocken worden uije
de buijrehjde des * ftrijckhonx. Wortfe van hoat ghemae&, men canfe,
wanneermen wil, te lichtelicker af breken.

Ten 18", (ullen der ghelijcke weghen gheleyt worden in yder houck
daer twee * bortweeren der bedeckte weghen vergaren, om daer door te
commen uijide bede@te wech op haer borftweer, welcke weghen lanck
fullen wefen 40 voeten, boven breet 20 voeten, ende fullen als de voor-
gacnde fonder twappen fijn , ende ghetrocken worden uijt de buijeefijde
des* ftrijckhoucx. Ende wort oock verftaen , dat der ghelijcke weghen
{ullen gheleyt worden binnen de fterckee, in yder houck daer twee wailen
vergaderen, waer mede men climmen fal vande ftrate opden hooghen-
walganck , om grof ghefchut ende alle nootlickheyt daer op ende af te
brenghen.

Ten 19, falder cen overwelffelken commen, in yder deel des grooten
wals dat op het * (chutfel light, om daer deur vande lecghewalganck tuf
{chen twee bolwercken, te 1noghen commen over de middelplacts,inde
leeghewalganck der bolwercken, ende alfoo {onder verhindernis rondt-
om de heele fterckte te moghen gaen, T'felfde overwelffel moet (oo lee-
ghe fiin, dattet vant borftweer daer voor ligghende ghenouch bedeckt
{y,te weten van 6 voeten hooch, ende 6 vosten breet.

Ten 20", de twee * bofgaten der middelplaets, (ullen breet wefen daer
fy ten nauften (ijn, 2 voeten, fullen cock (00 geleyt worden,datmen daer
door fien can tot den houck van het # borftweer der bedeckte wech, die

teghenover rmiddel vande groote gordine comt.
Ten 217,
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upon the bastion, as of the undermost parapet the undermost garland was made,
drawing the curtains of the bastion from the innermost corner of the uppermost
place, leaving 30 feet for the length of the middle place.

13. The breadth of the way behind the parapet, that is the breadth of the
higher wallway, 50 feet.

14. The thickness of the scarp at the inside of the higher wall 20 feet.

15. The breadth of the street between the wall and the houses 30 feet.

16. The thickness of the scarp of the cavalier 10 feet and the thickness of the
parapet upon it 20 feet, which together make 30 feet. The foreside, or outside of
the cavalier, shall be drawn from the inner angle of the upper place, and the
distance between the parapet upon the upper place and the cavalier shall for the
length of the upper place be 30 feet. :

17. In a corner where two covered ways meet shall a way be laid, rising from
the bottom of the ditch, which is 40 feet deep unto the covered way, upon which
horses, cattle and men may go out of the ditch into the covered way; therefore
it must be without steps and must be: 240 feet long and above 20 feet wide;
and it must be drawn out of the outside of the striking angle. If made of timber
it can, if need be, easily be destroyed.

18. Similar ways shall be made in every comer where two parapets of the
covered way meet, to pass out of the covered way upon its parapet, which ways
shall be 40 feet long and 20 feet wide above, and made without steps as the
other, and shall be drawn out of the outside of the striking angle. And it is also
to be understood that similar ways shall be laid within the fortress in every
inner corner where two walls meet, for ascending from the street to the higher
wallway, to bring ordnance and all other necessities there up and down.

. 19. A little vault must be made in each part of the great wall upon the orillion
of the bastion, to come from the lower-wall way between two bastions over the
middle place into the lower-wall way of the bastion, so that there may be free
passage round the whole fortress. This same vault must be laid so low that it may
stand sufficiently covered behind the parapet before it, to wit, 6 feet high and
6 feet wide.

20. The two embrasures of the middle place, at their narrowest, must be
2 feet wide, and are so to be fashioned that 2 man may look through them unto
the angle of the parapet of the covered way that lies over against the centre of
the large curtain,
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Ten 21, delangde vande onderplaets,dat is de openheyt tuflchen dea
* tant vande onderplactsende den tant der middelplacts, 30 voeten,

Ten 227, de dickee des tants vande onderplaets 20 voeten.

Ten 13", de drie * bofgaten der onderplacts,fullen optnoulte wijt fija
als dander 2 voeten, ende oo verre buijiewacrt ftrecken , datmen daer
deurbee * cabefchoeytel mach firijcken,

Ten 247, it * borftweer der boveplaets fullen vijf bofgaten commen, -
welcker dric binnenfte alfoo fullen getrocken worden, datfe opde buijte-
6ijde herborltweer der bedeckre wech connen ™ ftrijcken, maer de twee
buijrenfte bofgaten in fulcker voughen, datfe ter eender fijde de leeghe

groote gordine connen {liijcken, ende buijiewaert foo verre fchicten als

het * fchuifel roetact.

Ten 25, inde wallen en catten die achter de bovelcreven * bofgaten
der drie plactlen ligghen, fullen overwelffelen ghemae& worden, 12 voe-
ten breet, ende 20 voeten lanck : Angaende de hoogde der felver, ghe-
mercke fijn ons oo weynich ontmoet inde volghende vetheuen teycke-
ning alsin defe grontteyckening , foo ftellen wy hier alleenclick als by
ghedachenis,dat de felue fal welen van 7 voeten,te weten (oo leeghe, datfe
vande * tanden bedet fijn: Ende wortverflaen datachier elck bofgat
foo wel der ghene die 1ot verfcheyden plactfen inde leeghe gording meu-
ghen ghemae& worden, als inde * ftrijckhoucken, fulck ecn overwelffel
fal commen. Voort fullen de fteyghers om te commen vande boveplaets
na de middelplacts, oock vande middelplaets na de onderplaets, tot haer
bequamen oirt na den eyfch gheleyt worden.

Ten 26, de poorten fullen wijt fijn 10 voeten, enden ftaen int middel
der groote gordine, het overwelffel rechtuijt fireckende deur den wal.

Ten 27°, (alder ten cinde der pootte een walleken liggen,dick .40 voe-
ten, hebbende van binnen fijn * borftweer ende bofgaten: Ende ter fjden
fal noch een deur ftaen van wijdeals de voorgaende, te weten 10 vocten,
ende de reftenaden eyfch. Wort oock vesftaen, dat de houten brugghe
voor de poorte over de gracht heel rechtuijr liggen (al, ende foo gemae&t
fijn,datmenfein tijt van noot lichrelick wechdoen, ofte af breken can,

Ten 28", de * heymelicke vijrganghen fullen inde bolwercken over-
welft fijn, & breet wefen 8 voeten, hebbende haer incomft van binnen
inde houcken daer twee wallen vergaderen; Ende op datter peerden
meughen deur commen, fullen cenvacrdich dalen fonder trappen 40 voe-
ten diep, te weten tot de deur der uijtcomft toe, welcke ftaen fal in elcke
binnefijde des*{chutfels,ten cinde destants vande onderplacts,ende wort
verftacn dat die overwelfielen hooch fullen fijn 8 vocten,

Ten 25, om van binten de ftercktetor des * firijchoucx onderplaets
te commen, op datmen daer deur bequamelick grof ghefchut,met ander
nootlickheyt brenghen ende nijthalen mach, foo falmen daer henen

gaen
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21. The length of the lower or undermost place in the flank, i.e. the open space
between the merlon of the lower place and the merlon of the middle place must
be 30 feet.

22. The thickness of the merlon of the lower place must be 20 feet.

23. The three embrasures of the lower place shall at their narrowest be 2 feet
wide, and thence stretch so far outward that the shot from them may strike
the counterscarp. .

24. In the parapet of the uppermost place shall be five embrasures, whereof
the three innermost are to be so fashioned that they may strike the outside of the
parapet upon the covered way, but the two outermost must be so made that they
may strike the lower great curtain, and thence so far outward as the orillion will
give them leave.

25. In the walls and cavaliers that lie behind the said embrasures of the three
places, vaults must be made 12 feet wide and 20 feet long. Concerning their
heights, in the raised plan following there will be as little occasion to speak of
them, as here in the ground plan: therefore I say here, by way of remembrance,
they shall be 7 feet, namely so low that they may be covered by the merlons.
And furthermore understand that behind every embrasure, both those that may
be made upon the lower curtains, and those in the striking angles, such a vault
shall be made. Moreover, the stairs that will lead from the uppermost to the
middle place, and thence to the lower place, are to be made in the most convenient
place, as required.

26. The gates must be 10 feet wide and shall stand in the midst of the large
curtain, the vault stretching right out trough the wall.

27. At the end of the gate 2 little wall is to be made, 40 feet thick, upon which
shall be a parapet with embrasures in it, and on one side a door is to be made,
as wide as the gate, viz. 10 feet, and the rest accordingly. Furthermore note, the
wooden bridge on the ditch before the gate shall lie quite straight on, and it must
be so made that it may be removed, or easily destroyed, when necessary.

28. The sallies in the bastions are to be vaulted, and to be 8 feet wide, having
their entrances on the inside, in the corner where two walls meet, and to the
intent that horses may pass, they shall be made sloping gradually without steps,
40 feet deep, viz. unto the door at the exit into the ditch which is to be set at
each inside of the orillion, close to the corner 1) of the undermost place. And
further understand that the vault is to be 8 feet high.

29. To go within the forttess into the lower place, in the striking angle, for the
ease of bringing ordnance and other necessities in and out, so shall you go there

Yy In agreement with the better wording in the manuscript of 1604, “ten einde des tants” has
been translated by “close to the corner”.
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gaendoor den bovefcreven *heymelicken nijiganck , tot datmen come Sersie
ontrent de overwelffelen die ten einde der felve onderplaets ftaen, van
daer af falder cen befonder overwelfde ganck gheleyt worden, ftrecken-
de na het voorfereven overwelflel, alfoo datmen daer van achter in com-
mien mach,

Ten 30, om tot fulcken einde als boven,van binnen de fterckee oock

" te commen tor des * ftrijckhoucx middelplacts, oock opde leeghe wal- Flax.

gancls, welcke alcamen thien voeten hoogher ligghen dan de ghemeene
landrgrone, {oo falmen vande binnedeure des heymelicken uijigancs leg-
ghen cen ander overwelfde ganck, breet ende hooch 8 voeten, rijfende
1 als 1o voeten, ende uijt commende int binnenfte overwelffel dat ten
cinde der middelplaets ftact. Belanghende deincomft des * teghengrafs contramina,
die (3] bequaemlick ftaen ter plaets daer het felve teghengraf ende den
heymclicken vijiganck malcander onumoeten.

GRONTTEYCKENING sy

ua de voor[chreven maten.

O M pu uijc defe maten cen grontreyckening te trecken, ende om

ten cerften den fefhouck te hebben , foo neem ick met den paffer

uijt de voetmate 1000 voeten, voor een fijde des fefhoucx, ende wanede

felve fijde evenis ande *halfmiddellijn van haer omfcrivelick rondt,door S'i'"fdid'";f'f
het 15 voorfel des 4 boucx Euc. foo treck ick dacr mede opt * middel- f;é’éf’:.':l&f
punt A cen verborghen rondt BCD E F G, deele dat met de felve wijde cenrvm
despaflers in fes even deelen B CD E F G, ende trecke linien van punt

tot punt, hebbe alloo den begheerden fefhouck.

Ten 2=, ftel ick den paflerop 180 voeten ,voor de langde vanyder ., .
houck des fefhoucy, tot de voorfijde des * tants der middelplaets, teyc- '
ken die van B ot Hover deen fijde, ende var B tot 1 over dander fijde:

Daer navan Ctot K ende van G tot L, ende foo voort met al dandet
derghelijcke.

Ten 3, 0m te hebben de breede des * ftrijckhoucks, met de dickte Fla
van haer * fchutfel foo treck ick Hl M lanck 140 voeten, ende rechthounc- o
kichop B C. Inder felver voughen treck ick I N rechthouckichopB G,
ende K O rechthouckich op C B, doende der ghelijcke op al dander
der ghelijcke plaetfen,

Ten 4, treck ick H P 30 voeten, voor breede des* ftrijckhoucx opde Fuam.
voor(ijde des tants vande middelplaets, teyckenende der gelijcke 30 voe-
ten van K tot Q,ende {00 voort op al dander der ghelijcke linien.

Ten 5, teyckenick HR 20 vocetindelini: C B, voor dickre desfelven Aertene

* tants, trecke voort R § * evewijdich met H P, doende der ghelijcke op 747z,
2 alle
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through the secret way before spoken of, until you come near the vaults that
stand at the back of the said lower place. Thence, another special vaulted way
shall be made stretching into one of those vaults, so that the entrance shall be at
the end of it 1). :

30. In like manner for the purpose before spoken of, to come into the middle
place of the striking angle, and also upon the lower wallway (both of which lie
10 feet higher than the common land) from the innermost door of the sallies,
make another special vault 8 feet high and 8 feet wide, rising in all 10 feet .
and ending in the innermost vault that lies at the back of the middle place.
-Concerning the way into the countermine, it shall fitly stand at the place where
the same countermine and the secret sally meet.

GROUND PLAN
according to the above-mentioned dimensions

1. To frame a ground plan according to the above-mentioned dimensions,
and first of all to make a hexagon, I take with the compass from the foot measure
1000 feet for one side of the hexagon, and because the same side is equal to the
radius of a circumscribed circle, according to the 15th proposition of the 4th book
of- Euclid 2), T draw upon-the centre A a blank circle BCDEFG and divide that
circle by the same width of the compass into six equal parts BC, CD, DE, EF,
FG, GB, and draw lines from point to point, and thus I have the required
hexagon.

2. I set the compass at 180 feet for the length of each angle of the hexagon to
the foreside of the merlon of the middle place, making it from B to H on one side,
and from B to I on the other side; likewise from C to K and from G to L and
so forth with all the others in the same way.

3. To have the breadth of the striking angle, with the thickness of the orillion,
I draw HM 140 feet long, and perpendicular to BC. Similarly, I draw IN at
right angles to BG and KO perpendicular to CB and do the same in all other
similar places. '

4. I draw HP 30 feet for the breadth of the striking angle upon the foreside of
the metlon of the middle place, making the like 30 feet from K to Q and so
forth on all other similar lines,

5. I make HR 20 feet on the line CB for the thickness of the same merlon;
then I draw RS parallel with HP and do the.same in all other similar places.

1) This point of the Dimensions does not contain a single measure; see, however, point 29 on
p 83.

2) Here Stevin quotes from Euclid’s Elements the 15th proposition of the 4th book, on the
construction of the regular hexagon. We will not go into this matter here, but in Chapter 4 we
shall discuss the application of the 11th proposition for the construction of the pentagon (see
note 1 on p. 117).
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alle dander derghelijcke plactien. Daer nateyckenick het punt T int
middel van H R, ende derghelijcke puntby K ter plaetsvan V, ende by
L ter plaetsvan X, Daer na wreck ick van A deur vpunt C een oncinde-
licke lini, oock derghelijcke oncindelicke linien, deur 2l dander derghe-
lijcke punten. Voort van het punt T, treck ick een ander lini deur het
punt O, ghenakende de oneindelicke AC in Y. S'ghelijex de lini van
het pune V, dear punt M, ghenakende de oneindelicke A B in Z, dacr
nadelini Z X, ende by aldien int hantwerck niet ghemift en s, foo fal de
felve lini Z X commen deur vpunt N. Defghelijck fzlmen oock tor al
dander derghelijcke plaetfen doen.

Ten 6, om te hebben de breede des grachts, foo treck ick de lini
H M noch voorder tot 4, alfoo dat M a2 doet 120 voeten : Trecke daer na
ecn lini vant punt Q_door vpunt 4, tordatle de oncindelicke voortgetroc-
ken A B, comt te ghenaken int punt b: Daer na neem ick met d« paffer
de langde B b, teycken die van Ctot ¢, te weten inde oneindelicke voor:-
ghetrocken A C, endc trecke delini P ¢, fniende de lini Q_b in d. Dit
foo wefende, de twee linien ¢ d ende 4 b, beteeckenen de c2den vandie
fijde der fierckre, ende opde felve wijle falmen al dander caden trecken,
ende de grache fal van M tot 4 breet fijn 120 voeten, na de begheerte.

Ten7*, om de *bede@e wech te teyckenen, foo treck ick een onein-
delicke lini van A deur d, ende door al derghelijcke ander, ende teycken
van d tot ¢, delangde van 20 voeten, voor de breede der bede&te wech
dacr {y ten (malften is, ende trecke de lini van Q denre, tot datfe de on-
cindelicke voortghetrocken A B, comr re ghenaken in f, neme daerna
met den pafler delangde & f, ende teycken die van ctotg, e weteninde
oneindelicke voortghetrocken A C, ende trecke de lini g ¢, inder vou- -
ghen dai oe twee linien g ¢ endeef, beteyckenen het * borfiweer der be-
de&te wech vadie fijde der fterckre,ende vgene datter bogrepé is wlichen
dat borftweer ende de uzjierften der caden ¢ d, db, betcyckent de bedeéte
wech, welcke alfoo oock fal ghetrocken worden rondiomde ficrckte tot
al dander plaetfen.

Ten 8,0m de * middelgracht te hebben, foo teycken ick v’punt 4 int

- middel van M a,ende trecke daer door V i (ofte om noch eygentlicker te

Paraileins,

fegghen , foo fal die lini ghetrocken worden nai, vijt cen punt ftaende

een voet van het punt Vna O toe, te weten daer het middel der naufte
placts des binnebofgars commen fal, volghende het inheude des voor-
gaende 8¢ punts) fniedende A e in k, ende ghenakende A fini. Over
beyde fijdé van defe lini &_i, treck ick haer twee * evewijdeghe,eindende
beyde in A e ende A f, cock alfoo, datter vandelini k_i, tot yder lirii die
dacr neven ghetrocken is, plaets blijft van 10 vocten, die berckenende
inde lini Ae, oft M 4, comt vfamen voor de wijde des middelgrachts
opden houck teghen over het middel der greote gordine , 20 voeten,

ghelijck
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After that I mark point T in the midst of HR and a similar point near K at V
and near L at X, Furthermore from point A I draw an infinite line through
point C and also such infinite lines through all other similar points. Moreover,
I draw from point T another line through point O, meeting the infinite line
AC in Y. Likewise, the line from point V through point M meeting the infinite
line AB in Z, after that the line ZX, and if no fault is made in the construction,
the same line ZX shall come through point N. The same shall also be done in
all other similar places.

6. To have the width of the ditch, I draw the line HM further out to a, so
that Ma is 120 feet long. Afterwards I draw a line from point Q through point a
until it meets the infinite line AB in point b; then I take with the compass the
length of Bb, applying it from-C to ¢ upon the infinite line AC, and draw the
line Pc, intersecting the line Qb in d. This being done, the two lines cd and db
represent the banks of the ditch on that side of the fortress, and similarly I shall
draw all the other banks on the other sides of the fortress and the ditch from M to
a shall be 120 feet wide, as was desired. v

7. To draw the covered way I draw an infinite line from A through d, and
thus through all similar points, and mark from d to e a length of 20 feet for
- the breadth of the covered way where it is at the narrowest, and draw the line
from Q through e until it meets the infinite line AB in f. Then I take with the
compass the length of bf and mark that from c to g, viz. upon the infinite line
AC, and draw the line ge so that the two lines ge and ef represent the parapet
‘of the covered way upon that side of the fortress, and the space between that
parapet and the ends of the banks cd, db, represent the covered way, which will
also be drawn round the- fortress in all other places.

8. To have the ‘middle ditch, I draw point h in the midst of Ma and draw
therethrough Vi (or, properly speaking, the line must be drawn unto i from a
point standing one foot from point V towards O, viz. where the middle of the
narrowest place of the innermost embrasure must be made according to the
‘contents of the above point 8), intersecting Ae in k and. meeting Af in i. Upon
cither side of the line ki I draw two parallel lines, both ending in Ae and Af,
so that from the line ki unto each of the lines drawn beside it, there remains
a space of 10 feet, which being reckoned upon the line Ae or Ma amounts for the
breadth of the middle ditch, at the corner opposite the centre of the large curtain,
to 20 feet as before set down in the dimensions. Furthermore, as this part of the
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ghelijck boven inde maten gheitelt is. Voort ghelijck dit deel der mid-
delgracht hier geteyckent is, alfoo fal al de refte des middelgrachtsronde-
om de fterckte ghetrocken worden.

Ten 9*,0om te hebben de langde des * (chutfels van 100 vocten , ick oredtim.
teycken van het punt P af, inde lini P ¢, 100 voeten,als P 4 dacr na treck
ick de lini I m * evewijdich met P M, te weten vpun: m inde lini M V, pealldam.
ende den * onghefchickten viethouck s M P, is het begheerde fchutfel. Trapevium.

Ten 10, {00 moet de dickte des * borftweers vande onderfte groote Farapetta.
gordine, fijn van 20 voeten, de felve teycken ick van ntot o, ende treck
door e cen * evewijdeghe mer , teycken oock der ghelijeke dickie voor paratietam,
deonderfte borftweeren der bolwercken.

Ten 11, teycken ick vanortorp 20 voeten, voor de breede des lee-
ghenwalgancx, ende trecke door p deevewijdeghe meto.

Ten 12, teycken ick vanp ot ¢ 30 voeten voor dickte des * be- Searpa,
fchoeyfels,ende borftweers vanden hooghen wal, ende trecke door g de
*evewideghe metp. Voort beleydeick dit bovenfte boritweer alfoo, dat Paratetem,
daer uijt comt een bovenfte * crans des bolwercx,ghelijck vijthetonder- o
fte borftweer den ondercrans ghemac@ wert, treckende die bolwercx
bovegordinen, uijt de nevenftaende boveplaetfens binnenften houck,
ende latende voor langde der middclplacts 30 voeten.

Ten 13, teycken ick van g tot 7 5o voeten, voor brecde des* hooghe Tereptain,
walgancx, ende trecke door 7 ecn * evewsjdeghe met g. Paralletans,
Ten 14, teycken ick van 7 tot {20 voeten,voor dickte des #binnebe. Seaipa.

fchoey els vanden hooghen wal,ende trecke door f'de evewijdeghe met 7.

Ten 15 teyckenick van ftot z 30 voeten, voor breede der firate til-
fchen de huyfzn ende den wal,ende trecke doot ¢ de * evewijdeghe met f; Poalelam.

Ten 16%, neem ick voor * befchoeyfel der catte met haerborftweer Sarpe
rfamen 30 voeten , teycken op fulcken didte den* crans der catte F,ende Goirlands.
trecke de voorfijden der felver uijt den binnenhouck der boveplaets, la-
tende tflchen het borftweer der boveplaets ende de catre 30 voeten,voor
langde der boveplacts: Doe voort de bovefcreven dinghen op alleander
derghelijcke oirten. '

Ten 17°,0m te hebben den wech daermen door comt uijt de gront
des grachts na de * bedecte wech , foo teycken ick Upunts, alfoo dat ¢ & Siradacoperte,
doet 20 voeten, trecke dacr na de lini P «, neem daer uijtde langde s x
van 240 voeten, ende hebbe den begheerden wech 4 x¢.

Ten 18, om te hebben den wech dacrmen door gact vande * bede&e conmidor.
wech tot boven op haet * borftweer, {oo teycken ick 'punt y, alfoo datf 5 paraparre.
doct 20 vocten, trecke daer na de lini Q 7, neem daer uijt de langde y {
van 4o voeten, ende heb den begheerden wechy z f.

Ten 19°, foo moetter een overwelflelken gheleytworden,in yder deel
des grooten wals dat op het * fchutfel lighe, als ter placts van &, uijtcom- oritan.

B 3 mende
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middle ditch is here laid out, so shall all the rest of the middle ditches be drawn
round the fortress.

9. To have the length of the orillion 100 feet I mark from point P upon the
line Pe 100 feet, which is Pl. After that I draw the line Im parallel to PM, viz.
point m in the line MV and the irregular quadrangle mMP] is the desired
orillion.

10. For the thickness of the parapet of the lower large curtain, which must be
20 feet, I mark this from n to o, and draw through o a line parallel to n 1), and
take likewise a similar thickness for the undermost parapets of the bastions.

11. I mark from o to p 20 feet for the breadth of the lower wallway, and
draw through p a line parallel with o,

12. I mark from p to q 30 feet for the thickness of the scarp, and the thickness
of the parapet of the higher wall, and draw through q a line parallel to p;
furthermore I lay out this uppermost parapet, so that it makes the upper garland
of the bastion, as of the undermost parapet the lower garland was made, drawing
the upper curtain of the bastion, from the next inner corner of the upper place,
and leaving for the length of the middle place 30 feet 2).

13. I mark from q to r 50 feet for the breadth of the higher wallway, and
draw through r a line parallel with q.

14. From r to s I mark 20 feet for the thickness of the scarp of the inside
of the higher wall and draw through s a line parallel with r.

15. I mark from s to t 30 feet for the breadth of the street between the houses
and the wall, and draw through t a line parallel with s.

16. I také for the scarp of. the cavalier with its parapet 30 feet, draw at such
thickness- the garland of cavalier F, and draw the foreside of the same cavalier
from the inner corner of the hlgher place, leaving between the parapet of the
higher place and the cavalier 30 feet for the length of the higher place Thus
are the aforesaid things done in all similar places.

17. To have the way by which we must ascend from the bottom of the great
ditch to the covered way, I mark point u, so that cu shall be 20 feet. Afterwards
I draw the line Pu and out of that the length ux 240 feet and thus I have the
required way uxc.

18. To have the way to go up from the covered way upon its parapet I mark
point y, so that fy is 20 feet. After that I draw the line Qy, out of that I take
the length yz 40 feet and so I have the required way yzf.

19. Then must a small vault be made, in each part of the rampart of the
orillion, as at § 3), coming out on one side in the middle place, on the other in

1) In this point and in points 11, 12, 13, 14 and 15 the letters #, 0, p, ¢, r, s and ¢ for convenien-
ce represent parallel lines (see also F1g 1)

%) A comparison of this point 12 of the Ground plan with point 12 of the Dimensions will
elucidate the contents. Also for the other points such a compatison is recommended.

%) The letter’ §, although occurring in Fig. 1, is not mentioned in the legend to this figure.
The vault concerned is indicated in Fig. 3 by X ... Y.
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mende op deen (ijde inde middelplacts, op dander fijde in des bolwercx
leeghe gordijnganck,te weten 6 vocten hooch en breet,ende dat tot fulc-
ken cindeals int voorgaende 19° punt der maten ghefeyt is.

Ten 20, foo moeten wy hebben twee * bofgaten der middelplaets des
* ftrijckhoucx: Maer want het begrijp vande eeifte form daer toc te cleen
is,ende dat alles te onfienlick foude wefen,foo fullen wy inde 2° form een
grooter {trijckhouck alleen fellen, alwaer met A B beteyckent wort de
Iini H P det 1° form, te weten de breede des ftrijckhoucx van 30 voeren:
Defe A C bediet ghinfte H R dictedes * tants van 20 voeten : Deur defe
C D falmen verftaen een deel van die groore gordine R K : metdefe BE
wors beteyckent die P ¢ binnehijde des * {chutfels,defe CFis voordie R S
binnefijde des tants, welcke CF vande voortghetrocken E B gheroche
wort int punt G. Om hier op nu de bofgaten te trecken na de begheerte,
footeycken ick G H met C1, elck 2 vocten, voor breede der bofgaten
daer fy ten nauften fijn,treck daer na'H K in fulcker voughen,datmender
langs henen fien can een decl der gordinen A D. Voort 1 L recht naden
puntdes borfiweers vande * bedecte wech, dieder, foo de form volmae&:
waer,ligghen foude teghen over het midde! der groote gordine. Dit oo
wefende,men can na het inhoudtdes 20 punts der maten, deur beyde
die bolgaten fien den felven houck vanc borftweer der bede@e wech,
want-G E binnefijdedes fchutfels ftreéter van felfs henen,ende [ L is daer
na gherrocken,

Ten 21" moeten wy teyckenen de langde vandeonderplacts, tuffchen
den * tant vande felve onderplacts,& den tant vande middelplaets. Hier
toe nemen wy meerderclaerheyts halveneen befonder form, te weten de
derde, alwacer A beteyckent den tant der 2¢ form , wiens vooifijde mer
haer #befchoeyfel is B,ende C D bedietde gordine, E F de binnefijde des
* fchutfels. Inde felve form treck ick delini G H *evewijdeghe met B,
ende alloo dauer wiflthen beyde de linien fijn 30 voeten voor begheerde
open middelplacts.

Ten 22, treck ick inde voornomde 3¢ form de lini 1 K evewijdeghe
met G H, ende alfoo darter tuflchen beyden fijn 20 voeten,voor de dicte
des * tants,metgaders noch 3 veeten voor * vbefchoeyfel. Om inde felve
de bofgaten na den eylch te teyckenen, te weten alfoo dat de befchoeyfe-
len der wallen en caden de volcommen firijckinghen niet en verhinde-
ren, {oo treck ick eerft de befchoeynghen der feluer KL, I M, alfoo
datter taflchen beyden fy 6 voet, voor de dicte des belchoeyfels opde
honghde des ghefchots,

Ten 23, teyckenick inde felve 3¢ form,de twee * bofgaten by K ende
I ghelijck int 20° punt die der middelplacts gheteyckent waren , voort
noch ecn int middel alfoo de fclve form opentlicker anwijft.

Ten 24, foo fijnder noch te legghen de vijEbofgaten der boveplaers,

’ welcke
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the lower curtain of the bastion, which vault must be 6 feet high and 6 feet wide,
and must serve the purpose as described in point 19 of the dimensions.

20. We must have two embrasures in the middle place of the striking angle.
But because Figure 1 is too small and because all might not be well discernible
in it, therefore in Figure 2 I will set forth a greater striking angle alone, in
which AB shall designate the line HP of Figure 1, viz. the breadth of the
striking angle 30 feet. This AC represents that HR, the thickness of the merlon
20 feet. This CD shall be understood to be part of that large curtain RK; this
BE signifies that Pl, the inner side of the orillion; this CF stands for that RS,
the inside of the merlon, which CF is intersected by the produced line EB in
point G. Now upon this to lay out the embrasures as is required, I set down GH
with CI, each two feet for the width of the embrasures at the narrowest place.
After that I draw HK in such a manner that when looking along it part of the
large curtain 'AD can be seen, Furthermore I draw IL right unto the corner of the
parapet of the covered way, which should lie opposite the centre of the large
curtain if drawn perfectly. This being so, we may according to point 20 of the
dimensions see through both embrasures the same corner of the parapet upon
the covered way, for GE, the inside of the orillion, extends of itself in that
ditection, and IL has been drawn accordingly.

21. We must draw the length of the lower place between the merlon of the
said lower place, and the merlon of the middle place. For better clarity, we will
take a special figure, to wit Figure 3, in which A represents the merlon of
Figure 2, whose foreside with its scarp is B, and CD represents the large curtain,
EF the inside of the orillion. In the same figure I draw the line GH parallel to B,
s0 that between these two lines are 30 feet for the required open space in the
middle place. .

22, In Figure 3 just mentioned I draw the line IK parallel to GH, and so
that there be between them. 20 feet for the thickness of the merlon and 3 feet
for the scarp of the wall. To draw the embrasures in it as required, in such
a way that the scarp of the walls, and sides of the ditch, shall not impeach the
petfect flanking, I therefore draw first their scarps KL, IM, that there be between
the two 6 feet for the thickness of the scarp at the height the ordnance stands at.

23. I set down in the same Figure 3 the two embrasures at K and 1, as in point
20 were drawn those of the middle place, and one more in the midst of them,
as appears more clearly in Figure 3.

24. Now there still remain to be laid out the five embrasures in the higher
place, which we designate in Figute 3 by N, O, P, Q, R. The three innermost
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welcke wy inde 3¢ form beteeckenen met N,O,P,Q.R. Dedriebinnen-

fte N,O,P, worden verftacn alfoo gheleyt te wefen,dat de buijrefijden al
ftrecken na de punt des borftweers der *bedeéte wech,om het telve borft-
weer te connen *ftrijcken, cock alfoo dat P de leeghe bolwercx gordine
ftriicken can. Maer de twee buijtenlte bofgaten Q_R ligghen foo, darfe
ter eender fijde ftrijcken connen de leeghe groote gordine C D, ende de
buijtetijden der felve twee bofgaten fijn ghetrocken na den houck des
* fchatlels by §, om aldaer (0o verre fijdeling te meughen fchicten als het
[chutfel woelaer, ewelck foo (ijnde, Q_can cock de leeghe bolwercx gor-
dine itrijcken. ‘

Ten 2§, om te hebben de overwelffelen inde wallen achter de bofga-
ten, foo treck ick eerftinde voorfcreven 2° form de lini M N, beteycke-
nende het * befchoeyfel des wals achrer de bofgaten der middelplaets,
al{oo darrer begrip wffchen de twee linien CF ende M N, breet wefen-
de 30 voeten, bedict den openen onbedeten vioer der middelplaets.
Voortteycken ick inden wal detwee begheerde overwelffelen O P, clck
breet 12 voeten, lanck 20 voeten, Ende wort verftasn datmen dergbe-
liicke overwelflelen oock legghen fal achter de * bofgaten der boveplaets
ende onderplaets,oock achter de bofgaten diemen tot verfcheyden plaet-
fen inde leeghe gordinen mach legghen, om t'ghefchot ijn deyfing in te
nemen, foot noodich waer. Angaende den fteygher om vande boveplaets
bedeclick ende bequacmlick ie commé inde middelplaets,dic fal geleye
worden an T Vinde 3¢ form : Welverftaende dat de vooricreven T Veen
gat is lanck 20 voeten ende breet 10 voeten. Om welcker gheftalt noch
eyghentlicker te verclaren , foo teycken ick X Y, bediedende den over-
welfden ganck, dieder ftieé& vande middelplacts deur den hooghen wal
tot inde leeghe gordijnganck, daer int 19° punt af ghefeytis. Nuwan-
neermen defe fteygher T V, afcomt totinde ganck X Y, (oo falmen dan
ter lincker handt om meughen keeren na de deure X, om te commen
inde middelplaets , & ter rechtethandt, om te commen inde leeghe gor-
dijnganck. De reden waerom vgat T V maer 20 voeten lanck gheno.
men en wort, ende dat de refte des fteyghersonder de eerde gaer, is om
v'ghelchot boven rer placts van $ fijn deyfing te meughen nemen, Defe
fteygher wort verftaen met een muer vande middelplaets ghefceyden te
welen, welcke muer beteyckentis met de twee linien daer de denre X in
ftact, ende comt hoogher dan den vloer der boveplaets ( alfoo cock
doen de muerkens daer 1°gat des traps mede befet is) vier voeten 5 ver-
ftreckende voor borftweeren. Voort om dander fteygher te hebben,
daermen door comt vande middelolaets inde onderplaets, foo fal de
felve fteygher boven beghinnen an deen fijde des ganex X Y, ende fal
voort ftrecken onder S, tot datfe uijrcomt in het overwelffel dar achrer
ket baytebo(gar vande onderplaets ftaet. Inder voughen dat by aldien
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N, O, P are understood to be so laid out that the outside all look to the corner
of the parapet of the covered way, to be able to flank the parapet itself, and
also that P may flank the lower curtain of the bastion. But the two outermost
embrasures Q, R must lie so that on one side they may flank the lower large
curtain CD, and the outsides of the same two embrasures are drawn towards
the corner of the orillion at S, to shoot so far sideways as the orillion will permit,
which so being, Q can likewise flank the lower curtain of the bastion.

25. To have the vaults in the walls, behind the embrasures, I draw first in the
(already mentioned) Figure 2, the line MN, representing the -scarp of the wall
behind the embrasures in the middle place, the space between the two lines CF
and MN, being 30 feet broad, representing the open uncovered floor of the
middle place. Then I mark in the wall the two required vaults O, P, each 12 feet
broad and 20 feet long. And it is to be understood that similar vaults shall also
be made behind the embrasures in the upper place and in the lower place, and
likewise behind the several embrasures which may be made at various places upon
the lower curtains for ordnance to recoil into if necessary. Concerning the stairs
to go down secretly and conveniently from the upper place into the middle place,
they will be connected to TV in Figute 3, which TV is a hole 20 feet long and
10 feet broad. To explain its form more propetly, I draw XY for the vault that
goes from the middle place through the high wall into the lower curtainway,
which is spoken of in point 19. Now when we descend along the stairs TV into
the way XY, we may turn upon the left hand to the door X to enter upon the
middle place, and turn upon the right hand to go to the lower curtainway.
The reason why the hole TV is taken but 20 feet long, and that the rest of the
stairs goes underground, is that the artillery over it, at the place S, may take its
recoil. This stair is understood to be separated from the middle place by a wall,
which wall is shown by the two lines wherein the door X stands, and it is raised
four feet higher than the floor of the higher place (as are also the little walls
with which the hole of the stairs is provided) setving as parapets. Then to have
the other stair by which one descends from the middle place into the lower place,
the same stair shall begin at the side of the way XY, and shall stretch forward
under S until it comes forth in the vault that stands behind the outermost
embrasure in the lower place, so that if we consider the whole breadth of the ways as
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men de heele breede des gancx wil anfien voor een trap, foo canmen
vande boveplaets tor inde onderplacts commen met cenen rechren
fteygher. .

)'lIgcn 26*", moeten Wy de poorten hebben , om van welcke teyckenin-
ghe in grooter form meer befcheyts te fien,foo ftellen wy daer af de vol-
ghende 4* form, alwaer A B C D bedict de dickie der ® wallen,inde fclve
teyckenick EF 1o voeten, voor de wijde der poorte : Endevan E F tot
G H is een overwelfiel rechruijt onder deur de wallen.

Ten 27, teycken ick ten einde der poorte een walleken als I, dick 40
voeten, t'welck verftaen wort van binnen meriadcrs dander fijden ecn
*borftweer met bofgaten te moeten hebben,dicke twee voeten : Devoor-
fcreven dickte van 40 voeten,is op dat een groot ftick ghefchots ligghen-
de teghen over vmiddel der poorte, daer op fijn deyfinghe mach nemen.
Voorts (al ter plaets van K noch een poorte fijn , breet als de voogaende
1o voeten. Voor dit walleken fal noch ligghen’een diepte grachefche
wijle, breet 10 voeten, als de ghetippelde plaets aenwijit, de felve diepte
fal rondrom befchut fiju met houten lenen, datter menfchen, peerden
noch waghensinen vallen. Noch falder over defe diepre een valbrugghe
commen voor de poorte K, ter plaets van L. De viercante placts M is tot
defen einde; Alfler uiitvarende waghens commen deur de poorte K,
welcke (lende datter incommende waghens onder het overwelffel
EFG H fijn, (oo meughen dic uijtvarende waghens wijcken inde felve
plaets M, om die invarende te laten deurlyden.

Ten 28", fijnder de* heymelicke uijtganghen te teyckenen , hier toe
nemen wy de volghende s° form , alwaer ABC een bolwerck bedier,
ende D den houck daer twee wallen vergaren. In defen houck wort ver-
ftaen een deur te welen, vande welcke een overwelfde ganck gheleyt
wort 8 voeten breet, eenvaerdich dalende na E, van daer naF, ende foo
voort na G roe, uijt commende inde binnefijde des * (chutfels voor de
tant vande onderplaets opde gront desgraches, die 40 vocten lecgher
light dan de ghemeene landtgront daer de doore D opftaet. Inder vou-
ghen dat den felven ganck in als 40 voeten dalen moet. Voort gheliickfe
over deen fijde keert van E na F tot G, alfoo keettfe over dander fijde van
EnaHror I :

Ten 29, om te teyckenen de wech dasrmen van binnen de fterckee
bequamelick duer commen mach na de onderplaets des * ftrijckhouex,
welcke verftaen wort in als 30 voeten leegher te ligghen dan de gemeene
landigront, fo falmen daer henen gaen van D rot E inde 5 form , van
daer tot K, van waer af een ander overwelffel gheleye fal worden , om
van achtet te commen int overwelffel dat ten cinde vande onder-
placts ftaer. e

Ten 30*,volght de ganck dacrmen van binnen de fterckte door mach

commen
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steps, we may come down from the higher place into the lower by one straight stair.

26. Furthermore, to have the gatés of the fortress, which for more ease I have
set forth in greater form, as in Figure 4, where ABCD represents the thickness
of the walls, in this I mark out EF 10 feet for the width of the gate, and from
EF unto GH is a vault right through under the walls.

27. At the end of the gate I set forth a little wall, as I, thick 40 feet, which
is to be understood to have within, together with the other sides, a parapet two
feet thick with embrasures in it; the aforesaid thickness is taken 40 feet to the
intent that a piece of great ordnance lying upon it right opposite the middle of
the gate, may have room to recoil. Furthermore at the place K shall another gate
be laid as broad as the first, to wit 10 feet. Before this little wall shall a depth
be made ditchwise, 10 feet broad, as the dotted place in the figure shows, which
depth shall be protected round about by wooden railings to prevent men and
horses, or waggons from falling in, and over this depth shall a drawbridge be
made before the gate K in the place L. The square place M is to this end that
waggons or carts going out through the gate K, noticing incoming waggons
under the vault EFGH, may stay there to give the incomers leave to pass.

28. Now to lay out the secret sallies I take the following Figure 5, where ABC
represents a bastion and D the angle where two walls meet. In this corner is
supposed to be a door, from which is led a vaulted way 8 feet broad, evenly
descending towards E, thence to F, and so forth unto G, coming out into the
bottom of the ditch at the inside of the orillion, before the merlon of the lower
place, which bottom of the ditch lies 40 feet under the level of the ground where
the door D stands, so that the said way must in all sink 40 feet. Moreover, as it
turns upon the one side from E unto F and then towards G, so upon the other
side it turns from E unto H and so unto I.

29. To lay out the way to go easily from the inside of the fortress into the
lower place in the flank, which is to be understood to lie in all 30 feet lower than
the level of the ground, so shall you go from D unto E as in Figure 5 and
thence unto K, whence another vault shall be laid to come from behind into the .
vault at the end of the lower place.

30. Now to have the passage from the inside of the fortress into the middle .
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commen tot de middelplacts, van dacr opde lecghe walganck rondiom

de fterckee,. Hicr toe nemen wy wederom de §* form, alwaer vande bia-

nedeut D af, noch cen ander overwelfde ganck gheleytis, ftreckende na
L,hooch en breet als dander 8 voeten,maer rijfende in als 10 voeten

{want (oo veel light de leeghe walganck of middelplacts hoogher dan

de ghemeene landrgront ) ende uijt commende int Einnmﬁc overwelf-

{cl datten cinde der middelplacts ftact, Angaende deincomft van het

* teghengraf dic fal wefen ter plaets dact het felve teghengrafende den Gotramine.
* heymelicken uijtganck malcander ontmocten bijde buijtendeure des Fafe pomw.
heymelicken uijtgancx tuflchen G ende F.

C I FORM.
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place, and thence into the lower wallway, round about the fortress, 1 take again
Figure 5, where from the door D another vaulted way has been made, stretching
towards L, as high and broad as the other, 8 feet, but rising throughout 10 feet
(for so much lies the lower wallway or middle place higher than the ground
level) and coming out into the innermost vault that stands at the end of the
middle place. Concerning the entrance to the countermine, this shall be at the
place where it meets the sally at the outer door of the sally between G and F.
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DEELEN DER 1e FORM,
Wesende grontteyckening van een heele stercte.

ts Stracte tusschen de huijsen ende
den wal.

st Binnebeschoeysel des hooghen
wals. Scarpa, Falda, salita.

1q Hooghewalganck. Terrapieno.

qp Borstweer met beschoeysel des
hooghen wals. Parapetto.

po Leeghe walganck. Allée.

on . Borstweer der leeghewal. Para- -
petto.

Ma Groote gracht. Grand fossé.

khi Middelgracht. Fossetta,

bdc Caden.

bdef Bedecte wech. Strada coperta.

cux Ganck om te climmen uijt de
gracht opde bedecte wech.

fyz Ganck om te climmen vande
bedecte wech op haer borstweer.

IPSRTH Strijckhouck. Flanck.

PlmM Schutsel. Oreillon.

PImMZN Bolwerck.

BCDEFG Catten. Cavailliers.

PARTS OF FIGURE 1,
being the ground plan of a complete fortress

ts Street between the houses and the
wall.

sr Scarp of the inside of the higher
wall.

rq Higher wallway.

qp Parapet, with scarp of the higher
wall.

‘po Lower wallway.

on Parapet of the lower wall.

Ma Great ditch,

khi ~ Middle ditch.

bdc Bank or counterscarp.

bdef Covered way.

cux Passage out of the ditch up to the
covered way.

fyz Passage out of the covered way
up to the parapet of the same.

IPSRTH Striking angle.

PlmM Orillion.

PImMZN Bastion or bulwark.

B,C,D,E F,G, Cavaliers.
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DEELEN DER  FORM, DEELEN DER 3 FORM,

Wefende grontteyckening van Wefende gromtteyckening van een firjck-
een [Fryckhonck met baer heuck met haer drie plaesfen.
m’ddflfl“”"" H F Binnefijde des{chutfels.
GE Des {chutfels binnefijde. KL Haerbefchoeyfel scarpa.
C D Deel der leeghe groote C D Deel der leeghe gordine.
ordine. MI Haet befchoeyfcl. Scarpa.
ACIL Hetbinnebofgat. Can- G B H De onderphacs
noniere. Tuflchen G H commen haer drie bofgaten,
KHGB Het buijtebofgar. CEX De middelplaets.
LIKH Den tant. Merlone. CE Haertweebofgaten,
MCFN Des ftrijchoucx mid- Daer NOP QR op ftaen is de boveplaets.
delplaets. N O P QR Haer vijf bofgaten.
O P De overwelffelen daer S Een bofgat ligghende opde hooghde van
achter. dander NOP QR.

XY Deoverwelfdeganck vande middelpizets
na des bolwercx leeghe gordijnganck.
T V Hetbovenfte gat des fteyghers,om te com-
. men vande boveplacts na de middelplaets.

4 FORM.
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PARTS OF FIGURE 2,
being the ground plan of a striking angle with its middle place

GE

CD
ACIL
KHGB
LIKH
MCFN

o,p

Inside of the orillion.

Part of the lower great curtain,
Inner embrasure.

OQuter embrasure,

Merlon.

Middle place of the striking
angle.

Vaults behind it.

PARTS OF FIGURE 3,
being the ground plan of a striking angle with its-3 places

HF
KL
CD
MI
GBH

Inside of the orillion.

Scarp of the orillion.

Part of the lower great curtain.
Scarp of the lower great curtain.
Lower place.

Between G and H are its 3 embrasures.

CEX
CE

Middle place.
Its two embrasures,

Where the letters N, O, P, Q, R stand is
the upper place.
N, O, P, Q, R mean its 5 embrasures.

S
XY

An embrasure, lying at the level
of the embrasures N, O, P, Q, R.
Vault from the middle place
unto the lower way of the
curtain of a bastion.

Upper hole of the stairs to
descend from the upper to the
middle place.
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4 FORM.

A EF B

DEELEN DER ¢ FORM,
Wefende grontteyckening
van een poorte.

ABC D Dickte der wallen.

EF Wijde der poorte.

EFGH Overwelficl door de wal-
len,

1 Walleken ten einde der poorte.

M Plaets tullchen het walleken 1
ende hetoverwelffel,

K T'weede poorte.

L Valbrugghe daer voor.

§ FORM.,.

B

FORM,

DEELEN DER ¢
Wefende gromteyckeising van eeis
bolwerck met [ijninVendighe
sverwdlfde ganghen.

D Deure inden houck daer twee wallen
vergaren.

D EF G Heymelicken uijrganck ter cen-
der fijde.

DEHI Heymelicken uijiganck teran-
der fijde.

G,I,Deurender Heymelicke uijiganghen
inde binnefijden der fchutlels.

DEKL Ganckna de onderplacts.

DL Ganck nade middelplacts.

D WANT
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PARTS OF FIGURE 4,
being the ground plan of a gate

ABCD Thickness of the walls. M Place between the little wall I
EF Width of the gate. and the vault.
EFGH Vault through the wall. K Second gate.

1 Little wall at the end of the gate. L Drawbridge before it.

PARTS OF FIGURE 5, )
being the ground plan of a bastion with its inward, vaulted ways.

D - Door in the comer where two G,I - Doors of the secret ways out on
walls meet. the insides of the orillions.

DEFG Secret exit upon one side. DEKL Way towards the lower place.

DEHI Secret exit upon the other side. DL Way towards the middle place.




Contemplatio.

Plane infinite.

Mathematicos.

Rempart,

Scarpae
Terieplasn,
Farapeste.
Scarpa,
Allée.
Parape:to,

Scarpa.

Mathematicé.
Contraftarpa.
Foffitta,

wArithmeice.

Corridor,
Terreplain,
Para‘azrtu.
Alle,
Parapetto.
Grand fuf5e.
Fefferta,

Parapetso del
soryider,

21 SimMoN STEVINS

anT de voorgaende gronteijckeninghe alleenelick bethoont
w dei fterckien gheftalt intanfizn van langde eo breede , ende dat
de *{picghclinghe vande gheleghencheyt in hoochde of diepte tet vol«
commen kennis {eer noadich is, foo fullen wy nu ande verheven teycke-
ninghe commen; om den fin van welcke wat breeder uijt te legghen, foo
neemn ick dat een lichamelicke fteréte, door{neden wort meteen * onein-
delick platdoor rmiddel tuflchen twee bolwercken (fulex is de gebruijck
van doen byde * Wifcon{tnaers,die alfoo hemelen énde eerde doorfnien,
om te vinden wat inde ne ftact) ofte om meer nade ghemeene maniere
te {preken , genomen darter gemac(t [y een lichamelick houten voorbeelt
eender fterte ende dattet in tween ghelbeden of ghefaeght worde,door
vmiddel tuflchen twee bolwercken : Dit foo {ijnde, de form welcke haer
in die fne verthoont, is de ghene dic wy nu voornemen te teyckenen
ende befcrijven.

MATEN DER VERHEVEN

teyckening , (pruytende uyt een (e door het
middel der groote gordine.
T EN 1% {00 moetter opden ghemeenen landigront gheteyckent fijn
de breede der ftrate wlfchen de huyfen ende den *wal va 30 vecten.

Ten 2 de dickte des ¥ befchoeylels vanden wal 20 voeten.

Ten 3 breede des * hooghen walgancx 5o voeten,

Ten 4% dickte des * borftweers vanden wal 20 voeten,

Ten s* dickre des * belchoeyfels daer voor 10 voeten.

Ten 6 breede des * leeghe walgancx 20 voeten.

Ten 7 dickte des* borltweers daer voor 20 voeten,

Ten 8" dickte des * befchoeyfels vande leeghe wal 8 vocten.

Ten 9* breede der groote gracht opde bovecant gemeten 140 voeten:
Sco veel te mocté doé, volgende v'geftelde,wort *Wifconftlick bevonden.

Ten 10™ dickte des * cabefchoeyfels 8 voeten.

Ten 11° breede der * middelgrache 20 vocten, welverftaende dat de
binnecant der felve middelgracht, fal commen 88 ;4: voeten vant be-
{choeyfel der gordine. Hoemen die langde volghende vgheftelde * Tel-
conftlick vindt, fal int 3¢ Hoofiftick vermaent worden.

Ten 12 breede der * bedete wech 20 voeten.

Ten 13* hooghde des * hoeghe walganex 40 voeten.

Ten 14 hooghdedes * borftweers daer voor 47 voeten,

Ten 15* hooghde des #leeghe walgancx 10 voeten.

Ten 162 hooghde des * borftweers daer voor 17 voeten.

Ten 17* diepte der groote grach: 40 voeten.

Ten 18 diepte der *middelgrache 1§ voeten.

Ten 19™ hooghde des = borftweers vande bede&e wech 7 voeten.

Ten 207
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For as much as the aforesaid ground plan only shows the state of a fortress
with respect to its length and breadth, and because the theory of the situation
in height and depth is very necessary for the perfect knowledge, we will now
proceed to the raised drawing; for the better expressing of the meaning whereof
I suppose that a bodily fortress be cut through the midst between two bastions
by an infinite plane (which is the manner of doing amongst the mathematicians,
who thus cut through heaven and earth to find what is in the section) or to
speak more like the common custom, suppose there be made in wood a bodily
model of a fortress, and that it were cut or sawn in two pieces, in the midst
between the two bastions, This being so, that form which shows itself in the
section is that which- we here take upon us to draw and describe (commonly
called a profile).

DIMENSIONS OF THE RAISED PLAN
springing from a section through the midst of the great curtain

Upon the common ground must be laid out the breadth of the street between

the houses and the wall or rampart 30 feet.

The thickness. or breadth of the scarp of the wall inwardly 20 feet.

The breadth of the higher wallway 50 feet.

The thickness of the parapet upon the higher wall 20 feet.

The thickness of the scarp of the wall before the parapet 10 feet.

The breadth of the lower wallway 20 feet.

The thickness of the parapet before this way 20 feet.

The thickness of the scarp of the lower wall 8 feet.

The width of the great ditch measured at the upper edge 140 feet, to so

much does it amount according to the plan, as is mathematically found out.

10. ‘The thickness of the counterscarp 8 feet.

11. The width of the middle ditch 20 feet. Note that the inner side of the
said middle ditch shall be made 8824/, feet from the scarp of the curtain.
How that length or distance according to the plan may be arithmetically
found, shall be shown in Chapter 3 1).

12. The breadth of the covered way 20 feet.

13. The height of the higher wallway 40 feet.

14, The height of the parapet before the same wallway 47 feet.

15. The height of the lower wallway 10 feet. '

16. The height of the parapet before the same wallway 17 feet.

—

R B ol

1) See pp. 107-109 in Chapter 3, whete, however, the calculation itself has been omitted “‘as
these rules should be derived from their proper places”.
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Ten 20" {00 falmen de atdakinghe desborftweers vanden hooghen
wal, oock des borftweers vanden leeghen wal oo legghen, datmen daer
‘langs henen fien mach de twee derdendeelen van het * cabefchoeylel,  Contraféarpa
* Ten 2,* fal de afdakinghe van het * borftweer der bedecte wech,ghe- Taraperte-
leyt worden na den loop der * fichtlijn,commende van het borfiweer der Line viiala
- leeghfte gordine, over het borftweer der bedecte wech, tot den ghemee-
nen landrgront, welcke langde van het borftweer af, gerekent totr opden
ghemeenen lantgront,comt te wefen 126 voeten. Her « Telconftich vin- rihmerica
. denvan welcke langde,int 3<hooftftick verclaert fal werden, rventio-
“Ten 22, het teghengraf (al ligghen ondet de leeghe wal, 8 voeten (ontramine.
vant uiiterfte des « befchoylels , ende fal breet fijn 5 voeten, hooch 6 voe- Sepa.
ten, ende boven overwelft. :
Ten 2™, foo falder achterelck borftweer een banck ligghen, hooch
3 voeten,breet 3 voeten,om alfmen daer op ftact,int velt te meughen frea,
maer daer af wefende, datmen alfdan viithet velt niet ghefien en wort

VERHEVEN TEYCKENING

#na de voor[chreves maten. .
eN 17 treck ick inde volghende 6 form den ghemeenen landt-
E gront ( diemen anders * ftichteinderflijn noemt ) A B, teycken Linea Horizen-

talu,

daer in A C 30 voeten, voor breede der ftrate tuffchen de huyfen ende

den *wal. : . Rempar,

Ten 2=, C D 20 voeten voor dickte des * befchoeyfels vanden wal,  Searpa.

- Ten.5** D E sovoeten voor breede des hooghen * walgancx. Terreplaine

. Ten 4™ EF 20 voeten voor dickte des * borftweers vand€ hoogen wal, Farapate.
Ten 5" F G 10 voeten dickte des * belrhoeyfels daer voor. Searpa.
Ten 6 G H 20 voeten breede des * leeghe walgancx. L Al

Ten 7 H 1 20 voeten dickte des * borftweers daer voor. Parapette.
Ten 8 1K 8 voeten dickte des # befchoeyfels vande leeghe wal. Scarpa.

Ten 9™ I L t4ovoeten voor de breede des * grooten grachts opde bo- Grasd fofe.

vecant ghemeten. A
Ten 10 M L 8 voeten dickte des *cabefchoyfels doch alfoo dat N K (ontrafearpa:

doet 88 2% voeten na het inhoudt des voorgaenden 11 punts.

Ten 11°° N.O 20 voeten voor breede der * middelgracht, = - Foferra
Ten 12 L P 20 voeten breede der * bedecte wech. (orridor.
Ten 13 D Q 40 voeten hooghde des*hooghen walgancx. Terreplain.
Ten 14 E R 47 voeten hooghde des * borftweers daer voor. Parapetto,
Ten 15" G S 10 voeten hooghde der *leeghe walganck. Allée.
Ten 16° HT 17 voeten hooghde des * borftweers. Parapette.
Ten 17*° K V 40 voeten diepte der * groote gracht. Grand fofi-
Ten 18" X Y 1§ voeten diepte der *middelgrachr. ' Fofferta.

Parapetts de

Ten 19" PZ 7 voeten hooghde des * borftweers vande bedecte wech. v coprtn
D 2 Ten 20 ?
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23.
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The depth of the great ditch 40 feet.

The depth of the middle ditch 15 feet.

The height of the parapet of the covered way 7 feet.

The shelving of the parapet, both of the upper and of the lower wall, must
be laid so that when looking along it you may see 2/ parts of the counter-
sca

Threpshelvmg of the parapet of the covéred way shall be laid by a line
stretching from the top of the parapet of the lower curtain, and passing
over the parapet of the covered way, to the common ground, whose length
from the edge at the covered way to the said ground shall be 126 feet.
The arithmetical finding of this length shall be expressed in Chapter 3 1).
The countermine shall lie under the lower wall 8 feet from the outside of
the scarp, and shall be 5 feet broad, 6 feet high, and vaulted over.

Behind every parapet shall a step be made, 3 feet high and 3 feet broad,
that thence a man may see the field, without being seen from the outside
field if he is not on the step.

RAISED PLAN

according to the aforesaid dimensions
I draw (as in Figure 6 following) the common ground (which otherwise
we call the level or horizontal line) AB, marking therein AC 30 feet for the
breadth of the street between the houses and the wall.
CD .20 feet for the thickness of the scarp of the wall.
DE 50 feet for the breadth of the higher wallway or rampart.
EF 20 feet for the thickness of the parapet upon the higher wall.
FG 10 feet for the thickness of the scarp on the foreside of it.
GH 20 feet for the breadth of the lower wallway.
HI 20 feet for the thickness of the parapet before that way.

. IK 8 feet for the thickness of the scarp of the lower wall.

. IL 140 feet for the width of the great ditch measured at the upper edge.
. ML 8 feet for the thickness of the counterscarp, so that NK. makes 8824/,

feet according to the contents of the foregoing point 11.°

NO 20 feet for the width of the middle ditch.

LP 20 feet for the breadth of the covered way.

DQ 40 feet for the height of the higher wallway,

ER 47 feet for the height of the parapet and the wall together.

. GS 10 feet for the height of the lower wallway.

HT 17 feet for the height of the parapet before the lower wallway and
the wall together.
KV 40 feet for the depth of the grea.t ditch.

. XY 15 feet for the depth of the middle ditch.

PZ 7 feet for the height of the parapet before the covered way.

) See p. 107 in Chapter 3, where the calculation, based on si;nila:ity of triangles, has been
given, viz. 180X 710 = 126. .
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Paraperrs,
Sciarpa.

Parapaite,

(ontramina.

Parapetti.

Cavaghiors,

Contrafcarpa.

Searpae

Terreplais,
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Ten 20™ teycken ick tpunt 4 int * cabefchoeyfel L b, alfoo dat4 L fijn
dewwee derdendeelen van L f,ende trecke op dat punt 4 twee linienR 4,
T 4, Ende op de lini R a treck ick de buijte fijde vant * borftweer des
hooghen wals, als F ¢ rechthouckich op A B, methaer * befchoeyfel ¢ S :
S'ghelijex op de Lini T ade buijecfijde des borftweers als 1 4.

Ten 21 treck ick delini van T * borftweer der leeghe gordine, deur
Z,tot datfe den ghemecnen landigront comt te ghenaken in ¢, ende P¢
comt Janck te wefen 126 voeten voor vghene datter verheven moet fijn.

Ten 22 om te teyckenen het * teghengraf, foo neem ick van V tot f
8 voeten,endevan ftot g 5 voeten, treck daer boven den booch b, die
hooch comt 6 voeten, ende hebbe het begheerde teghengraf g b f.

Ten 23 tecken ick achter de drie *borftweeren R, T, Z, de banc-
ken i, k., elck hooch 3 voeten , ende breet oock 3 voeten, tor fulcken.
cinde als int voorgaende 23 punt ghefeyt is.

T o T hier toe is befcreven de verheven teyckening , fpruijtende uije
een fnedoor emiddel det groote gordine, maer alfoo de * catte heur
daerin niet en verthoont,fo {ullen wy om de verheven gheftale der (elve
oock te fien, flellen de 7¢ form , {pruijtende uijt een fne door het middel
des bolwercx, welcke door het middel der catte ftre&t,alwacr weghen en
grachien oock veel breeder {ijn, foo inde 1 form blijcke,

De vloer van defe catte wort verflaen te ligghen 40 vocten bovenden
vloer des hooghen wals.

Dc borftweeren dacrop noch 7 voeten hoogher.,

De borftweeren fulien als vooren ghefeve is dick (jn 20 voeten, de
befchoevfelen daer voor 10 voeten.

De afdakinghe des borftweers vande catte fal in fulcker fcheefheyt lig-
ghen, datmen daer langs henen fien can de twee derdeadeclen van het
* cabefchoyfel.

Daerwort oock verftaen, dattet voorfereven borftweer fal firecken
rondtom de catre heel befloten, foo wel over de binnefijde na de fterckee
toe , als over de huijteijde na de gracht, op datmen daer niet bloot en
ftae, voor de ghene dacrmen van acher buijten de ftercte,af moche ghe-
fien ende befchoten worden,

Pe meyning is oock , datmen boven na de vioer fal gaen, door cen
fteyger ghewrocht binneninde catte,wiens deure flacn (al int* befchoey-
fel, vijrcommende opden * hooghewalganck.

Vair alle welcke dinghen wy anderinael fouden meughen int langhe
verhalen, de manier om de verheven teyckeninghe daer af te trecken,
van punt ot punt,maer want het leJve door de voorgaende beferivinghe
openbaer genouch is, (00 laten wijt cortheyts halven daer by blijven, ficl-
lende alleencliclc de vootfereven 7¢ form van dien als hier na blijé.

DEELEN
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20. I mark point a in the counterscarp Lb, so that aL is 2/; parts of Lb, and
I draw to point a two lines Ra and Ta, and upon the line Ra I draw the
outside of the parapet of the higher wall (Fc perpendicular to AB) and
mark the scarp of it ¢S, then do the like upon the line Ta for the outside:
of the lower parapet Id.

21. I draw the line from parapet T of the lower curtain through Z, until it meets
the common ground or level line, in point ¢, and Pc will be 126 feet,
which is what must be raised 1).

22. To set out the countermine, I take from V unto f 8 feet and from f to g
5 feet; then I make the arch h 6 feet high and thus I have the desired
countermine ghf.

23. I draw behind the three parapets R, T, Z the benches or steps i, k, each
3 feet high and 3 feet broad, for such purposes as is spoken of in the
former point 23 2).

Hitherto has been set forth ‘the raised drawing, springing from a section
through the middle of the great curtain, but in this way the cavalier does not
show itself in it; therefore I will, to show the same raised, set down Figure 7
proceeding from a cut through the middle of a bastion, which runs through the
midst of the cavalier, where the ways and ditches are much broader, as is shown
in Figure 1. )

The floor of this cavalier is understood to lie 40 feet above the floor of the

higher wall.
" The parapets upon the cavalier 7 feet higher.

The parapets shall be as aforesaid 20 feet thick and the scarps before it 10 feet.

The shelving of the parapet of .the cavalier shall be askew, such that from
the inner edge a man may see 2[5 parts of the counterscarp.

It is also understood that the said parapet shall be made round about the
cavalier, and enclose it wholly, both from the inside to the fortress and from
the outside to the ditch, in order that one is not exposed there to those by whom
one might be seen and fired at from outside the fortress.

It is also méant that one will ascend to the floor of the cavalier by a stair made
-within it, whose door shall be set in the scarp of the cavalier, and come forth
upon the higher wallway. '

Of all which we might again give a long description of the raised drawing,
from point to point, but because the same has been spoken of before and has been
made clear enough, therefore, for shortness sake, I leave it, setting only down the
aforesaid Figure 7 thereof as here follows.

1) Note that point ¢ in Fig. 6 occurs twice.
2) See p. 95. In Fig. 6 the step behind parapet Z, unlike those behind R and T, has not been
indicated by a letter.
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DEELEN DER 6 FORM,

Wefende verhewen teyckening
[praytende uyt een fwe door
¥ miiddel der groote
gordine.

AC Breede der ftrate tuflchen
de huyfen ende den wal.

CD ](L Binnebefchoeyfel des
wals.,

Qi Breede des hooge walgancx.

i Haer banck,

i R Borftweer daer voor.

R¢ Afdakinghe des borftweers.

¢S Belchoeyfel des hoogen wals.

S k_Breededes leeghe walgancx.

k_Haer banck.

k. T Hacr borftweer daer voor,

T D Afdakinghc des borftweers.

1V Befchocying der leeghe gor-
dine.

g2 b f Teghengraf,

IL Breede der groote grache,

XY Middelgrache.

bL Cabefchoeyfel.

L P Breede der bede&ewech. [_

P Z Borftweer met fijn banck.

Z ¢ Sijn afdakinghe.

¢B Ghemeenen landegront, ofte
ftichteinder.

DEELEN DER 7 FORM,
Wefende verbeven teycke-
ning [praytende uit een
[ne door ¥ middel
des bolwercx.

A De catte.
Dander deelen fijn openbaer
ghenouch door de verclaring
der 6 form.

L3

a 9
?

t

W3od 9

UL oot

i

D 3 Aldus
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PARTS OF FIGURE 6,
being raised, springing from a section through the middle
of the great curtain

AC  Breadth of the street between kT  Parapet before it.

the houses and the wall. TD Shelving of the parapet.
CDQ Inward scarp of the wall. IV Scarp of the lower curtain.
Qi  Breadth of the higher wall- ghf  Countermine.

way. IL Width of the great ditch.
i Its bench or step. XY Middle ditch.
iR Parapet before. it. bL  Counterscarp.
Rc  Shelving of the parapet. LP  Breadth of the covered way.
¢S Scarp of the higher wall. PZ Parapet with its bench or
Sk Breadth of the lower wall- step.

way. Zc  Its shelving.
k - Its bench or step. . cB  Common ground or horizon-

tal line.

PARTS OF FIGURE 7,
being raised, springing from a section through the middle
of the bastion

A The cavalier.

The other parts are clear enough
from the explanation of Figure 6.

The ground plan and the raised plan thus being marked out in plane, it shall
be necessary for those that desire to have perfect knowledge of the properties and
ordering of the fortresses, that they shape these flat drawings into bodily forms
of some matter fit for the purpose, as wood, wax or clay, for even as in describing
the World it is good beside the globe’s flat counterfeiting, yet to have several
corporeal globes, as that of the earth, of the fixed. stars, of the planets and such
like, so likewise are here also the bodily forms of fortresses very useful to know
all their particulars more fundamentally, and not only to understand what others
say, but that we may out of the diversity of opinions judge the best.

The flat counterfeiting of such a bodily fortress with two bastions is as is
shown in Figure 8; the proper names of those parts which are set down in the
definitions in the first Chapter are here briefly collected to understand them
better 1).

1) In addition “Figure 9 is given on p. 101 from the 1604 manusctipt, which was also referred to
in the Introduction. This may perhaps meet Stevin’s wish, expressed on p. 103, for a larger model
of a half-bastion. ) .
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Aldus verclaert wefende de
gronfreyckeninge ende verkie-
ven teyckening int plaree, (00
ift oirboir voor de ghene die
volcommen kennis vande ey-
ghenfchappen ende oirdenin-
ghen der fterckeen beihecrt,
dachy fulcke platteteyckenin-
ghea doe ramacken in licha-
welicke formen van cenighe
bequame ftof,als hout,was,of
porteerde : Want ghelijtt inde
* Weereltsbefcriving goet is,
bencven der* clooié platie af-
beeldinghen, noch te hebben
ver{cheydé lichamelicke cloo-
ten, als des eertricx , der vafte
fterren , der * Dwaclders, en
dierghelijcke : Alfoo fijn hicr
oack de lichamclicke formen
der fter@en feer nut,om allen
omftandighen dies angacnde
noch grontlicker te kennen,
ende om nictalleen teverftaen
war ander fegghen , macer op
datmen uijt ver(cheyden mey-
ninghen vant befte mach oir-
declen.

De platte * lijfbeeldinghe
va fulcke lichamelicke fteréte
met twee bolwercken , isals
defe volgende 8° form anwijft,
waer af der deelen eyghen na-

palinghen des 1* Hooftfticx
befcreven fijn, hier int corte,
meerder clacrheyts halven, by
een vergaert worden.
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STERCTENBOVWING. 27
F Hooghe walganck. C Debovegordine.
"G Afdakinghe der bove bolwercx gordine.
H Afdakinghe der leeghe bolwercx gordine-
E Middelgracht. D Bedecte wech,
LK,L,M, Schutfels, A B Caiten,

Bencffens een lichamelick houten voorbeelt met twee belwercken als
hier nevens, foo ift goet te hebben noch twee ander houten voorbelden,
het een van een heele volcommen fterckte met haer fes bolwercken, het
ander allecnelick van een half bolwerck fonder grachten: De reden is
dele : Wanneer die dric houten-formen even groot fijn, foo en foudemen

inde form der heele fterckee (welcke dient wot * (pieghelinghen des ghe-
" heels,van ftraten, kercke, huyfen,met de refte) niet veel befcheyts cannen
fien vande deelen der drie plaetfen ( diensgrontteyckening inde 3¢ form
verclaert is) als * bofgaten, tanden, overwelflclen, trappen, deuren, ende
dierghelijcke dinghen inden * ftrijckhouck commende, dieder al ie cleen
endeonfienlick fouden vallen: Maer een half bolwerck foo groot fijnde
als dander heele fterckee, daer in canmen die dinghen op haer mate geoot
ghenouch cryghen. De form met twee bolwercken,die veel grooter val-

Contcmplationes,

Cennouieres,
Merlons,
Flanc.

lendan twee bolwercké vande form der heele fterckte, isbequaem om te

onderfoucken met een ghefpannen drdet; alle ftrijekinghen commende
foo uijt de ftrijckhoucken, als van borftweeren der wallen en catren, na

alle ftrijckelicke plaetfen. S
s HOOFTSTICK
Vande gronttey:kening der wefentlicke fleréten

int groot, ende ~van tghebon dat
daer op commmen moet .

ghemeenfchap heeft met de grontteyckening ende verheven
teyckening op papier, welcker hier vooren ghenouchfaemlick
verclaert fchijnen, nochrans heeft defe * daeclicke wercking, foo groot
verfchil van die * fpieghelighe handelinghe,datle wel haer befonder uije-
leggingen behouft, daerom fullen wy hier afverclaren vghene ons ot de

E E oewEL de grontteyckening ende t'ghebou opt landr, groote .

- fake noodich dunckr,voor ons nemende dateer te bouwen {y op plateven

landr,cen fterckte van form ende maten als de voorgaende des 2 hooft-
fticx. Hicr toe ontmoet ons ten eeften de teyckeninghe van een *evefij-
dich fefhouck int ronde befcrivelick, elcke fijde lanck 1000 voeten:welc-
ke form by anderen ghemeenelick gheteyckent wort deur vbehulp cens
* platcloots, of ander foodanich cleen * rectfcaps : Maer om op corter

tije,

Praftica opera-
tio.
Theorica.

eALaquilaterale
bexagono cirewlo
infiripsibile.

Planifphovy fon
Aftrolaby.
Infirumenti,
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PARTS OF FIGURE 8

F Higher wallway. E Middle ditch,
C  Higher curtain. D Covered way.
G Shelving of the higher curtain of the LLK,L,M Orillions.
bastion. A,B Cavaliers.
H  Shelving of the lower curtain of the
bastion.

Beside a bodily wooden model with two bastions, as in Figure 8, it were
not amiss also to have two other wooden models, one of a complete regular
fortress, with its six bastions, the other only of half a bastion without the ditches.
The reason is this: if these 3 wooden models. were all of the same size, then we
would in the model of the complete fortress (which serves for the contemplation
of the whole, as streets, church, houses, with the rest) not very well be able
to perceive the parts of the three places (whose ground plan is shown in Figure 3),
such as embrasures, merlons, vaults, stairs, doors, and such like, to be found in
the flank, which in it would fall out too small and scantily to be perceived, but
half a bastion being so great as the other model of the whole fortress, in it may
everything be shown large enough in its measure. The model with two bastions,
which turn out much greater than two bastions in the model of the whole fortress,
is fit for finding out, with a stretched thread, all flanking proceeding from the
striking angles, as from the parapets upon the walls, and cavaliers, unto all
places to be flanked.

CHAPTER 3

Of the ground plan of a teal fortress on a large scale,
and of the building that must be set upon it

Although the ground plan and the building upon the land have much in common
with the ground plan and the raised drawing upon paper, of which heretofore
enough seems to have been said, this practical work differs so much from the
theory that it needs a particular explanation. Therefore I will from now on say
what I think necessary for this matter, supposing that there were a fortress to be
built upon plain ground, in shape and dimensions similar to that spoken of in
Chapter 2. For this purpose we have first the description of an equal-sided
hexagon, drawn in a circle, each side 1000 feet, which figure is by others
commonly set out with the help of a flat sphere or astrolabe, or some similar
small instrument 1),

1) To lay out fortresses, the “practical work”, Stevin obviously prefers simple means like ropes
and stakes (see p. 105) and the “right-angled cross” (see e.g. Vol. IIA, p. 429, note B), instead
of the more accutate measuring chain with pins and the astrolabe, more generally used by sut-
veyors. The procedure with ropes is still also described by Mallet, on pp. 112-117, 15t part of
the Arbeid van Mars (Amsterdam, 1672), but Jonas Moose, in his Modern Fortification of 1673
(London, 1689) on p. 39 speaks of a “Chain of 30 Feet”.




XMathersasica
njiramenta,

28 Simon STRvINS

tije, ende met minder moeyte alles volmac@er te hebben, foo foude ick
(volghende de ghemeene reghe!,welcke inhoudt dat de grootfte *wifcon.
ftighe reetfchappen de fckerfte fijn)daer toe nemen twee evelanghe coor-

~den, elck van 1000 voeté,doende deen van dien met een lets ande ftock,

Centyum.

Circumferiptibi-
los coreuls y femia
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Radium valli-
searw vifnalems.

Moerlene.
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ftckende ter placts van A, (inde voorgaende 1°form) als * middelpunc
der fter&e diemen begheert te bouwen, ende brenghende v'ander einde
na B, alfoo dat de coorde ghcfpannen ftacnde, ick foude daer een flock
recht overcinde ftellen,beteyckenende een det fes houcken, Omnucen
ander houck te hebbenick neem inde flynckerhandc heteinde der voos-
fcreven coorde die des * omferijvelick ront halfmiddellijn beteyckent,
ende inde rechterhandt het een einde der coorde die des fethoucx fijde
bediet, het ander cinde der felver doen ick deur cen perfoon vaft houden
an B, gaen al{oo met die twee coorden na C, tot datle beyde ghefpannen
ftaen, ende ter placts daer hun uijterften vergaderen, daer fteke ick cen
ftock C,voor den tweeden houck. Ende om den derd€ houck te hebben,
foo gaen ick na D,welver(tacnde dar ghelijck den landimeter ghemeene-
lick hem cenen mettet einde der keten doct volghen, alfoo doenick dien
anderen perfoon my na commen, tot dat hy mettet einde der coorde is
ter placts van C : Daer wefende, ick treck de twee coorden wedetom tot
datle beyde ghefpannen ftaen foo ftijfals vooren, ende daer die cinden
vergaderen, vwelck fy an D, toe die placts ficke ick een ftock,beteycke-
nende den derden houck : derghelijcke doen ick om te hebben den viero
den houck E met al dander. Defes houcken alfoo met fes ftocken ge-
teyckent wefende, ende bevindende mettet oogh dat de drie ftocken E,
A, B, op een felfde * ftracl of fichtlini ftaen, dat s’ghclijex oock doen F,
A, C,ende ende G, A, D, ick uecke langs der eerde een ghefpannen
coorde vande flock B ,tot den ftock C, endelangs de felve doen ick
cen greppelken fleken ontrent een halve voet breet, ende een halve voet
diep : Detghelijck oock ghedaen wefende met dander vijf ijden , foo
hebick opt landtecn fefhouckighe form geteyckent met greppelen,ghe-
lijck den fefhouck B C D EF G oprt papier met linien ghetrocken is.

Ten 2 mete ick inde greppel-B C, van B af na C, 180 voeten, voor
de langde vanden houck tor de voorfijde des* tants, ende ten ¢inde van
die 180 voeten, rwelck {y ter plaetsvan H, daer ficke ick cen landr
meters rechtcroys. )

Ten 3*" om te hebben de brede des * ftrijchoucx met haer * fchusfel,
beyde vfamen 140 vocten, foo keer ick dat rechtcruys, tor darmen deur
detwee * (ichtgaetkens of (ichtfpleetkens, fien can de twee ftocken B,C,
daer nadoenick ftekeneen ftock M, 140 voeten van H, alfoo datick de
ftock M fien can deur dander twee fichdlplectkens des voornoemden
rechecruys.

Ten 4™ om te hebben de breede des * ftrijchous, foo mete ick 30 voe-

{45}
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But to do everything in a shorter time and better with less work, I would
(according to the common tule that the greatest mathematical instruments are the
surest) take for this purpose two equally long ropes, each 1000 feet long, putting
one of them with a loop over a stake in place A (as the aforesaid Figure 1 shows)
as the centre of the fortress which we intend to build, and carrying the other
end to B, so that the rope stands stretched; I would there set up a stake for one
of the six angles. Then, to have another angle, I take in the left hand the end
of the aforesaid rope which represents the radius of the circumscribed circle, and
in the right hand the end of the rope signifying the side of the hexagon, and the
other end I cause a man to hold at B, goning so forward with both ropes towards
C, until they are both stretched, and at the point where their extremities meet
I set stake C for the second angle. And to have the third angle, I go likewise
towards D, for as the surveyor commonly causes one to follow him at the end
of the chain, so do I cause the other man to follow me, until he comes with the
end of the rope at C. He there being, I draw again the two ropes until they
stand stretched as stiff as before, and where the ends meet, as in D, at that place
I drive a stake, signifying the third angle. The same I do to have the fourth angle
E, with all the rest. The six angles thus being all set out with six stakes, and
finding by the eye that the three stakes E, A, B stand in one line, and that F, A,
C and G, A, D do likewise, I draw along the ground a stretched cord from stake
B unto stake C and along this line I cause a little furrow to be cut, half a foot
wide and half 2 foot deep. The like being done upon the other five sides, I have
upon the ground a hexagonal figure, marked with furrows, like the hexagon
BCDEFG, which is drawn with lines upon paper. ]

Secondly, I measure in the furrow BC, from B towards C 180 feet for the
length of the corner or angle unto the foreside of the merlon and at the end of
that 180 feet, which is at the place H, there I set down a surveyor's cross 1).

Thirdly, to have the width of the striking angle with its orillion, together
being 140 feet, I turn this surveyor's cross until through the two peep holes
I can see the two stakes B, C. After that I set down the stake M 140 feet from H,
so that T can see stake M through the other two peep holes of the said cross.

Fourthly, to have the width of the striking angle, I take 30 feet upon the line

1) For this very simple angle-measuring instrument see also the note on p. 103. Stevin still
seems to have preferred it to the “Wooden Angle”, shown e.g. by Mallet, l.c. 1st part, p. 111.
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ten inde lini van H na M, ende ten einde, vwelck fy an P, daer ftcke
ick een ftock, doen daer na greppelen van H tot P deur het behulp van
een ghefpannen coorde alfvoren.

Ten §* om te hebben de dickte des *tants, ick mete inde greppel van Merisae.
H na B 20 voeten, het einde der (elver valt, neemick,an R : Daer na
fteeck ick een ftockint middel viH R ter plactsvan T, ende derghelije-
ke ftock ftekeick oock ter plaets van V: Daer na comme ick by Z,ftcke
daer noch een ander ftock, ende verftelle die nu alhier dan aldaer,tot dat
ickfe fien in een rechre lini metde dric ftocken B A E ter eender fijde,
oock in een rechte lini met de twee ftocken M V ter ander fijde. Defe
ftock Z daer alfo fickende, beteijckent het uijterfte des houcx van dat
bolwerck. Ende opde felve wijfe falmen vinden al dander houcken met
de noodighe greppelen. Doch (oo is te ghedencken, datmen in placts
van verborghen linien, gheen greppelen en moet teyckenen,welcke daer
na dwalinghe mochten veroirfaken, wantmen door vgheficht,ende door
het behulp des rechtcruys,dic.verborghen linien niet fienlick en behouft
te legghen, als uijt het boveflcreven ghenouch te verftaen is.

Voort {00 is te weten wanneermen aldus int groote teyckent , datmen
fomwijlen kennis behouft vande langde ettelicker linien, die deur ghe-
breck van ander onvolmae&e wercken, nier bequamelick en meughen
ghetrocken worden, als by voorbeelt : Ghenomen datmen metdecerde
die uijt de groote gracht comt, wil maken de langhe afdakinghe des
*borftweers vande bedeéte wech, ende dat de borftweeren der leege gor- ;:"z"“"‘ 'i:”'
dine ( van welcker hooghde men dic noodighe langde foude meughen i
affien ) noch niet ghemaet en fijn: Genomen oock datment deur * Tel- Arishmaxs
conftighe manier (ekerder wil hebben, dan deur formen diemen tot et
fulcx op papier int cleene treckt : Dat is, men wil, weten by voeten, de
langde der lini P ¢ inde voorgaende 6¢ form. Om hier toe te commen:
Ick neem darter door vghedacht ghetrocken fy een rechte lini van Cpunt
P, tottet onderfte des borftweers T, te weten 7 voeten onder T,datis 10
voeten boven H : Daerom feg ick; die lini boven Hvan 10 voeten,gheeft
H P 180 voeten ( als berckent wort nije de verheven maten) wat P Z.
voeten? (want alfoo het*borftweer Z P evelanck is metiet borftweer on- Poapsete.
der T, {oo is den drichouck begrepen tuflchen P H,ende het leeghfte
punt des borftweers onder T, ghelijck anden drichouck ¢ PZ) comt
P e 126 voeten. Endeghelijck hicr defe lini P e ghevonden is te doen
126 voeten, (0o connen al de langden van dander linien oock bekent
worden 1 Als de lini N K (daer in 11* punt der maten vande vecheven
teyckening int 2 hooftftick af ghefeytis) te doen 88 3% voeten: S'ghe-
lijex de lini 1 L 140 voeten: Maer want daer toe noodich is * Telcon- rithmetica &
ftighe ende * Meetconftighe ervaring, wiens reghelen onsvoornemen Geomsrica.
nicten is hier te beferijven, als behoorende tor haer eyghen plactlen

ghehaele
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from H towards M and at the end, which is at P, I put a stake and cut a furrow
from H to P by means of a stretched cord as before.

Fifthly, to have the thickness of the merlon, I take in the furrow from H
towards B 20 feet, ending, say, in R. After that I set up a stake in the midst
of HR at the place T and a similar stake I set up at V. After that I come to Z and
set down there another stake, placing it now here, now there, until I see it in a
straight line with the three stakes B, A, E on one side, and also in a straight
line with the two stakes M, V on the other side. This stake Z, thus standing,
represents the outermost angle of the bastion. And in like manner will all the
other angles with their necessary furrows be found. But it should be remembered
that the blank lines need not be furrowed in the ground, lest they should cause
mistakes; for by the eye and the help of the surveyor's cross, those blank lines
need not be drawn visually, as may be sufficiently understood from what has
been said before 1),

Furthermore it is to be understood that when we draw this plan on a large
scale, we shall sometimes have need of the knowledge of the length of several
lines, which through the fault of other imperfect works, cannot so fitly be
drawn, as for example: suppose that with the earth that comes out of the great
ditch, we want to make the long shelving bank of the parapet that lies before
the covered way, and- that the parapets of the lower curtain (from whose height
one might see the length of the aforesaid shelving) were yet unmade; suppose.
also that with the help of arithmetic we want to obtain the size more surely than by
small figures which we draw upon paper. That is, one wants to know in fect, the
length of the line Pc in the former Figure 6. To come to the knowledge whereof,
I suppose that by imagination a straight line is drawn from point P unto the lowest
part of the parapet T, viz. 7 feet under T, which is 10 feet'above H. Therefore
I say: the line 10 feet higher than H giving HP 180 feet (as shown before in
the raised plan), what shall PZ 7 feet give? (for if the parapet ZP is of equal
length as the parapet under T, then the triangle between PH and the lowest point
of the parapet under T, is sxmxlar to the triangle cPZ), viz. Pc 126 feet. And as this
line Pc is found to be 126 feet, so may also all the lengths of the other lines
be known. If the line NK (of which was spoken in point 11 of the dimensions
of the raised plan in Chapter 2) is 8824/,, feet, so likewise is the line IL
140 feet. But since this requires arithmetical and geometrical skill, whose rules

1) After describing how to lay out the outer circumference of the bastioned hexagon Stevin has
in fact completed his “ground plan of a real fortress”. What follows next only contains two exam-
ples of calculations of lengths already discussed in Chapter 2, namely of the width of the glacis

of the covered way and of the distance from the middle ditch to the scatp; only the former of
" these calculations has been further elucidated (see the notes on pp. 93 and 95).
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ghchaelr reworden;elcke vije haer conft, foo en fegghen wy dacr af niet
wijder.

VANDE METSELRIE

D £ grontreyckeninghe al{vooren ghegrippelt wefende , (oo refter
noch ghefeyt te worden vande medelrie, alwaer eerft te bedenc-
ken vale, datter een valte gront moet wefen, die bolwercken en wallen
draghen can, {onder in te Iincken, ofie omme te vallen, ghelijcks fom-
wijlen ghicbeurt: Tor dicn einde falmen de weycke gront,daert noodich

- is, met palen heyen, {oo diep ende (oo dicht by malcander als de ghele-

ghenheyt vereyfcht.
De manier der metfelrien van caden met haer * befchocyfelen, *borft-

“weeren, ende teghengraven, die opden vootfereven vatten gront ronde-

om de fterckee moeten commen, fullen wy deur de volghende form ver-
claren,in deler voughen : Het ghene datter begrepen is tufichen ABC
DEFG, beteyckentden buijtenften muer der fterée , met hacrover-
weift teghengraf, diens maten dufdanich fijn : A G doer 2 voeten, die
de medelrie dieper gheleyt wort dan den gront des grachts A, Voont
foois B C de dickte des muers opde bovecant deende 4 vocten. De
* hanghende lini B H rechihouckich opden *fichreinder,beteyckenende
de voorfijde des borftweers, is voortghetrocken tot opden gront-des
grachs ter plaets van 1, inder voughen dat L Ais de dickre des *befchocy-
fels die voor den wal comt -van 8 voeten: Defe lini H1 docrfnijt den
booch des ouerwelffels int punt D; van vlelve punt worr gherrocken
de lini D C. Dcbreede des teghengrafs is van 5 voeten, de hooghde 6
voeten : De muer na E 1oz, daer den booch ende de reft op ruft ) is

dick 5 voeten.
ele muer moetnoch hebben hacr * fteunttijlen, dat fijn verftijvia-
ghen die vande muer na den wal toe gheweocht worden, op dat de eerde
des walsanden muer echie, ende dardeen van dander niet en wijcke
Om de manier van welcke eyghentlicker te verclaren, oo ftellen wy de
volghende 2° form ,alwaer KL M N de langde brecde ende hooghde
van een fteunftijl beteyckent : der ghelijcke worden anden muer ghe-
wrochtvan 1o 10t 10 voeten, als de fteanttijlen O,P,Q,R,S, T, welver-
ftaende datfe anr einde na den wal dicker fijn dan over de fijde daerfe an-
den muer coinmen;te weten over de Walﬁjdc 3 voeren, ende anden muet
alleenclick 2 voeten, om alfoo deeerde die tflchen beyden comt vafter
anden muerte doen houden. Voore alfulcke fteunftijlen alffer gheleyt
worden tot verttiving des wals, derghehjcke wordender cock gheleyt tot
verftercking der cade, ghelijck de volghende form datopentlick ghe-
nouch aeawijft. Boven dien foo verthoont haer noch de gheftalt der
bancken, V,X, die achrer elck * borftweer commen , hooch 3 voeten,
ende
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it is not my intention here to set down, as they should be derived from their
proper places, each from its art, so I will speak thereof not further.

MASONRY 1)

The ground plan being marked out, as said before, there remains now to
discuss the masonry, where first of all is to be considered that the ground or
foundation must be solid to bear bastions and walls, without sinking or falling
as sometimes happens. For this purpose the soft ground ought to be rammed with
piles where necessary, so deep and so close to one another as circumstances require.

The construction of the masonry on the outside of the ditch, with its scarps,
parapets, and its countermines round about the fortress, upon the aforesaid solid
ground, I will express in the following figure in this manner. That which lies
between ABCDEFG represents the outermost wall of the fortress, with its vaulted
countermine, whose dimensions are as follows: AG is 2 feet, so much the masonry
is laid lower than the bottom of the ditch A. Moreover, BC is the thickness of
the wall at the upper edge, which is 4 feet. The line BH perpendicular to the
level line, representing the front side of the parapet, is produced unto the bottom
of the ditch, at the place I, in such a manner that TA is the thickness of the
scarp of 8 feet before the wall. This line HI intersects the top of the vault in
point D; from the same point is drawn the line DC. The width of the countermine
is 5 feet, the height 6 feet. The wall at E; whereupon the vault rests, is thick
5 feet. '

This wall must have its buttresses, or stiffenings, so wrought from the wall to
the rampart that the earth of the rampart may stick to the wall and that one does
not separate from the other. To express this more properly, I set down the
following 2nd .figure, where KLMN' represents the length, breadth and height
of a buttress. The like are wrought.on the wall, spaced at 10 feet, as the
buttresses O, P, Q, R, S, T, it being understood that at the end near the earth
they must be made thicker than at the end near the wall, to wit, at the side of
the rampart 3 feet and at the wall only 2 feet, to keep the earth between better .
against the wall. Furthermore, such buttresses as are made for strengthening the
rampart, the like shall also be made to strengthen the outside of the ditch, as the
same second figure clearly shows. Moreover, we see here the shape of the steps V,
X, behind each parapet, 3 feet high and at the top 3 feet broad, of which is spoken

1) The revetment walls, which in Stevin’s system protect both the entite scarp—to the bot-
tom of the ditch—of the lower wall and bastions, and the slope of the counterscarp of the ditch,
have been highly praised by Brialmont on p. 114 and in the notes 28, 2g and 30 of his study; on
plate II he has, moreover, elucidated their construction. Also with this masonry, which was to
be applied only under Coehorn and Vauban, Stevin was therefore far ahead of his time. A note-
worthy feature is for instance that Brialmont declares having checked the walls and found them
to be much stronger than required to stand up against soil pressure. Hence, they were excessively
strong, which is necessary especially against shelling.

In the first section of this part of Chapter 3, where Stevin discusses the necessity of a sound foun-
dation of bastions, ramparts and walls, it appears that he also has already an idea of the method of
soil improvement in areas where a usual pile foundation would not suffice.
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ende boven op 3 voeten breet, daer af ghefeytis int 23° punt der verhe-
ven teyckening it 2¢ hooftftick.

Angaende den hooghen wal met haer borftweer die achter de bo-
vefchreven leeghe gordine comt, oock de catten opde bolwercken, die
fullen teenemal van goede eerde welfen, befaeyt met ecnich bequaem
croyt. M. Aurelio de Pafino racde hier toe te nemenvghene byden La-
‘tinen Medica ghenoemt wort, vwelck ick in een cruytbouck op Neer-
lands bevinde te heeten Bourgoenfche claveren, Defes cruyts eyghen-
fchappen, na het {chrijven van Columella, Plinius, Mathiolus, ende an-
der, fouden dufdanich welen: Ten eerften dattet feer diep inde cerde
wortele , twelck nictalleen voorderlick en is om de wallen langher in
gheduricheyt te houden, fonder vervallen , maer die deurvlechtinghe
gheefife oock fteréte teghen vbelchieten: Ten anderen foo ift feer goct
voeder der beeften, vwelck in tijt van belegheringhe wel te paffe comt.
Ten derden foo befchermet de wallen in nat weder teghen het affpoe.
fen des reghens, ende in drooch weder voor het afftuven des wints,

E 2 100 yoeten,
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in point 23 of the raised plan in Chapter 2.

Concerning the higher wall with its parapet, which wall lies behind the
aforementioned lower curtain, as well as the cavaliers upon the bastions, they
must all be of good earth and sown with good grass. Marco Aurelio de Pasino 1)
recommends taking for this purpose what is in Latin called Medica, which I find
in 2 Dutch herbal to be called Burgundian clover. The properties of this herb,
as Columella, Plinius, Mathiolus and others write, should be such: first it takes
root deep in the earth, which is not only good to make the walls last longer
without falling, but the intermingling of the roots with the earth gives it strength
against shelling. Secondly, it is good food for cattle, which in time of a siege
may do good service: Thirdly, in wet weather it protects the walls from erosion
by rain, and in dry weather from being blown away by the wind.

1) On the importance of Marcus Aurelius de Pasino for Stevin’s book, see for instance Introduc-
tion, p. 33. ’
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2 HOOFTSTICK
Hoemen de anderbonckighe dan feshouckighe

flerckten foo int groot als it cleen

teyckenen [al.
v bebbcn int voorgaendc tweede ende derde hoofflick,
belcreven de manicr der teyckeninghe int cleen oock int

groot , van een fterckic op een * evefijdich fefhouck int
ront befcrivelick, wiens fijde ende * halfmiddellijn aldje evelanck fijn,
ende daer flechts mede dear ghegaen fonder te fegghen hoemen doen
foude ju fteréten diemen van meer of min fjden begheert : De oirfreck
was, dat wy meerder claerheyts halven, daer toe dit befonder hoofiftick
veroirdent hadden, om aldacr niet verdcietelick e blijven hanghen , in
dinghen welcke in dic hoofifticken niet begheert en waren,

Om dan tot de fake te commen, ghenomen darter ghctcyckcnt moet
fijn int cleen op papier , een evehijdeghe vijf houckighe fter@e intronde
beferivelick, ende yder fijde des vijf houcx daet de fteréte op gheteye-
kent fal worden , moet even
fijn ande lini A, Vraghe hoe A
lanck dat de* halfmiddellijn —_ -
daer toe fal moeten wefen? Ick
neem opden pafler cenighe
halfmiddellijn B C, dic lan~

her is dan de ghene die ick
ﬁchouf, trecke daer mede een
rondt, deyle dat al raftende in
vij{ even declen C,D,E,F,G,
trecke daer in den vijfhouck
CDEFG, oockdeliniBD,
neem daer na met den pafler
delangde der lini A, brenghe
die tuflchen de twee linié B C,
B D, opwacrt of neerwaerr,tot .
datfe daer in paft, ende * eve-
wijdeghe (y met C D, als delini H1. Ick open daer na den paffer van
B tot H, trecke daer mede een ront,t'welck commende door cpunt 1, ick
heb de begheerde halfmiddellijn B H, met welcke ick op een ander pa-
pier dan cen rondt treck, dacr de begheerde fijden in paflen fullen. Vije
dit voorbeelt des vijf houcx, is ghenouch te verftacn de ghemeene reghel
van allen.

E 3 Hier

Equilatere
kexigano civ-
cuto mfcrivtiiile.
Sciidiamaser,

Semidiarniters

Paralila
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CHAPTER 4

Teaching how to draw any other than a hexagonal fortress,
on a large as well as on a small scale

In the foregoing Chapters 2 and 3 I have described the manner of planning
a fortress as an equal-sided hexagon (in a circle) on a small as well as on a large
scale, whose side and radius are always of equal length, and have continued with
it without saying anything of fortresses with more or fewer sides. The reason
was that for more clarity I had appointed this particular chapter, without digressing
in those chapters upon matters which were not fit to be handled in them.

Now to come to the matter, suppose that there must be described upon paper
on a small scale, an equal-sided pentagonal fortress (in a circle), and that each
side of the pentagon that the fortress shall be planned upon, shall be equal to the
line A. The question is how long the radius of that circle shall be. I take with the
compass some radius as BC, which must be longer than that I have need of,
describe with it a circle, and divide that circle tentatively into five equal parts,
C, D, E, F, G, draw in it the pentagonal figure CDEFG and also the line BD.
I take afterwards with the compass the length of the line A, place it between the
two lines BD and BC upward and downward until it fits between them and is
parallel to CD, as the line HI. Afterwards, I open the compass from B unto H
and describe with that width a circle which, passing through point I, gives the
desired radius BH, with which I then upon another paper describe a circle, in
which the desired sides shall fit. By this example of a pentagon, the general rule
of all other figures can be sufficiently understood 1).

1) For the construction of the regular penta-, hepta-, octo-, ennea- and decagon on paper (on a
small scale) Stevin, with the pentagon as example, first of all gives a method of “trial and error”
or “rule-of-thumb”. One wonders why, to divide the citcumference of the circle, no protractor
has been used, because this would not have involved serious calculation problems. Indeed, for
large-scale laying out Stevin afterwards does.have recourse to goniometric calculations to 7
decimal places! (see p. 117).
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Hier voorenis ghefeyr, datmen het ronde {2l deelen in vijf even dee-
len altaftende, doch foo ymant beter gheviel de * wilconftighe wercking
van dies.na het inhoudtdes 11 voorftels van hec 4* bouck Euclidis, by
fal defe manier meughen volghen : Ick wecke int B
rondt A B C door vmiddelpunt D de middellijn A C,
deyle D C int iniddel E,neme met den paffer delang- "
de E B,teyckendie vanEtot F: T’Wc]cﬁ oo wefende, Al c
dc langde F B is even ande fijde des ghefchickten vijf- w
houcs, Ende F D (voor de ghene dicfe begheert)
ande fijde des gefchickren thienhoucx. Maer gemercke datmen in *daet-
licke handel emeeftc gherief fouct, ende dat de * [pieghelighe wijfe van
Eucl:des,meer (ire@ om * Wilconttlick te verclaren de macckfelen ende
cyghenfthappen der ghefchickte lichamen , oock de *everedenheden
dieder inde linien van fulcke formen fijn, dienende tortet maken det

* boochsafels en dierghelijcke,foo heeftons de voorfcreven tatende ma-
nier aldaer bequaemit ghedoche,

T o T hiertoe hebben wy vande ghemeene teyckeninghe int cleen
ghefiyr, maer want de grontieyckeninghe des 3 Hoofifticx opt
landr, int groot oock verclaert is,met een fethouck,alwaer beyde de coor-
den voor fijde ende #halfmiddellijn evelanck vallen : Soo mocht hier
op ymant vraghen, hoemen merander veelhouckighe formen doen fal?
want de voorgaende manier van derghelijcke op papier , dacr toe onbe-
quacm {oude wefen. Ghenomen dan datmen bcgﬁcertccn vijfhouck,
hebbende clcke fijde van 1000 voeten, vraghe hoe lanck dander coorde
(al moeten fijn, die de halfmiddellijn beteeckent ,om effen uijt tc com-
men ? Men fal (ien in cen* boocheafel , wat * reden de* halfmiddellijn

. heeft teghen de peze ghetrocken ondet den booch lanck wefende een

vijfdendeel desrondts, dat iseen booch van 72 * trappen ende wort be-
vonden van 100000c0o tot 117§5704, want den® halbeooch 36 trappen
heeft* halfpeze §877852, welcke ghedobbelt maken ¢'ghetal alfvooren:
Daerom feg ick 11755704 gheeft 10000000 , wat 1c00 voeten ? comt
voor begeerde langde van dander coorde 80§ voeten 7 ;3422222 duym,
welverftacnde dat de voet 12 duymen heeft,
Ende by aldien datter alfoo te teyckenen waer een fevenhouck, mea

vindr de * reden der halfmiddellijn tot de fijde,

Des felfden fevenhoucx van — 10000000 tot 8673182,

Des achthoucx van —— — 10000000 tot 76§ 3668,

Des neghenhoucx van — —— 10000000 tot 68404¢2.

Des thienhoucx van — — 10000000 tot 6180340,

s HOOFT-
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It has been said before that the circle must be divided tentatively into five
equal parts, but if any man desites to do it mathematically according to the
contents of the 11th proposition of the 4th book of Euclid 1), he may follow
this example: I draw in the circle ABC through the centre D' the diameter AC and
divide DC in the midst at E, take with the compass the length of the line EB, and
draw it from E to F. Then the length FB is equal to the side of a regular pentagon,
and FD (for him that wants it) is equal to the side of a regular decagon. But
since in practice we seek the readiest way, and the theory of Euclid tends muore
mathematically to explain the making and properties of regular bodies and also
the proportions that are in lines of such figutes, serving for the making of tables
of sines, and such like, therefore the above tentative 'method seems us to be
the more suitable. )

Hitherto we have spoken of the common drawing on a small scale, but since in
Chapter 3 is also shown the ground plan of a hexagon upon the land on a large
scale, wherein both the ropes for the side’and the radius are of equal length, the
question might here be asked; how we should do with other polygonal figures,
because the foregoing manner upon paper would not serve. Suppose then that we
desired a pentagon, each side being 1000 feet long, the. question is, how long
the rope that represents the radius must be that it may fit- well. We must seek
in a table of sines what is the ratio of the radius to a cord drawn under an arc
that is long one-fifth part of the circle, which is an arc of 72 degrees, and it
will be found as 10000000 to 11755704, for the half arc of 36 degrees has its
sine 5877852, which being doubled makes the aforesaid number. Therefore 1 say:
if 11755704 gives 10000000, what shall 1000 feet give? for the desired length

9529272

of 'the radius shall come forth 805 feet 7 ————
11755704

of an inch, well understanding

that the foot has 12 inches 2).

And if thus a heptagon were to be planned, we find for the ratio of the
radius to the side

of the heptagon 10000000 to 8677674

“of the octagon 10000000 to 7653668.
of the enneagon 10000000 to 6840402.
of the decagon 10000000 to 6180340.

1) Just as on p. 73, point 1, for the hexagon, Stevin cites here for the construction of the
regular pentagon the Elements of Euclid, namely the 11th proposition from the 4th book, for the
“preparation” of which the 1oth proposition had first to be solved (see for example the edition
by Franciscus van Schooten, Leyden 1617). He gives the well-known figure and describes the
construction of the side of a five-and a ten-angle for a given radius. In this respect he was not the
only one among the fortress engineers of his time and afterwards. Among these we mention Lorini,
Delle Fortificationi (Venice 1597), p. 4 and Adriaan Metius, who on the frontispiece of his For#ifi-
catie ofte Sterckten-Bouwingbe (Franeker, 1626) represents the figure for the construction of the penta-
and the decagon. Others, such as Hendrick Ruse, Versterckte Vesting (Amsterdam, 1654) p. 49
and Mallet, Den Arbeid van Mars (1672), p. 32, give constructions which wete intended for all
regular polygons, but on closetr examination appear to be inaccurate; a construction for the
heptagon (seven-angle), which we also found in 18th century manuscripts and which is fairly
correct, is among them.

?) These decimal figures for goniometric values contain some inaccutacies, some of which
have been corrected in the erratum at the end of the book. Where Stevin speaks of sine (half-
cord), he apparently means the sine of 36°.
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s HOOFTSTICK,
Inhoudznde bet Wit ofte cvoornaemlick_opficht,
.. datmen behouft tot de ~verowrdening

der flerckeen defes tijts.

o Lsoo onsvoornemen is, int volghende 6° Hooftftick te ver-

gaderen eutelicke * verfchillen, acngaende de volcommen fterc-

ten, oock int 7¢ Hooftftick eenighe ver(chillen vande onvol-
cominen, na de verfcheyden gheleghentheden der plactfen , (oo heeft
ons oirboir ghedocht, eerft te beferijven het wit, ofte de voornaemlicke
punten , dicinen tot oirdening der fterckten behonft, om deur kennis
van dien, met vernuft ende meerder fekerheyt vande {elve verfchillen te
meughen oirdeelen. Ick fegghedan:  Ghelijck de menfehen verfchey-

den linnen hebben inde formen haerder cleederen, want ander maeck-

fel ghebruijétmen inteen landt als int ander; Ia cen felfde landifchap
hecft nu mithaghen, int ghene hem voormael wel beviel, ende dat noch
naerder comt, een felfde perfoon hiele ghifter voor bequaem, dathem

Luslionts,

buyden onghefchickt dunét; Alfoo gadet cock to¢inde verfcheyden fin- -

‘nelicheden vande oirdening der fterckien: Dacrom ghelijck ymane te
vergheefs fijn hooft foude breken , meynende door redenen de men-

. fchen te beweghen, dat {y alicmacl een form van cleederen draghen, na

fijo onderwijlinghe, te meer dat hy felf nice vaft en flact, noch en weet
hoe langhe f%jn finnclicheyt dueren (al: Alfoo aerbeyden {y om niet, die
inde oirdeninghe der fterckren alleman hacr eyghen goetrduncken willen
andringhen, Dochghehjck der men{chen ghevorlen inde forar der clec-
deren nict in alles (oo gant{ch verfcheyden en is,of fy en hebben yetghe-
meens : Als by voorbeclr, alfoo wy rot onfe nootlickheyt de teenen niet
vesfcheyden en behouven,wy ftekenfe wel altegaer in een focke,ofte voe-
telinck,maer beyde de beenen riamenin cen coufle te fteken,dat en ftact
niemant toe, fulck cleyt en wil niemant hebben, want ghemerct wy de
\beenen verfcheyden moeten ghebruijcken om te gacn, foo vereyfcht de
reden datmenelck been fijn befonder couflc gheve : Voort een cleet te
veroirdenen vwelck rghefiche bede&, inder voughen datmen niet en
foude connen fien waermen ghinghe, of watmen dede, nicmant en ma-
ker, niemant en begheeret, als wefende teghen rghemeen ghevoelen.
Even eens gadet roe met deoirdening vande fterckten, want dec * Bou-
meefters finnelicheden en fijo daer af niet foo teenemacl verfcheyden, of
fy en hebben door natuerlick ghevoelen yet ghemeens, cenich wit daer fy
naloncken, fulex dat hy die vlelve teghenftact, ghchouden wort als te-
ghen cghemeen ghevoclen te ftryden.

Om

Ardir Borum,
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CHAPTER 5

Containing the scope or main points necessary for
building a fortress of the present time

As it is my purpose in Chapter 6 to collect some differences concerning a
regular fortress, and in Chapter 7 also certain differences of irregular fortresses
according to the different situations, I have thought it fit first to describe in this
Chapter the scope or main points which are needful for the building of a fortress,
that through knowledge thereof, with ingenuity and more certainty we may judge
of these differences. I say then, as men have different tastes in the forms of their
apparel, for one nation is clothed after one fashion, another after another, yea
a people dislikes at one instant what at another they thought decent and comely,
and what is more, one and the same person dislikes today what yesterday he
considered seemly, so it is likewise in the different ideas of building fortresses.
Therefore, just as it were a vain thing in a man to think by reasoning to persuade
people to go all clothed according to his instruction, he himself varying or not
knowing how long that taste would continue, so likewise do they labour in vain.
who in building a fortress want to force their own ideas upon all other men.
However, people’s taste in the fashion of their apparel is not so different but
that they have something in common. For example, as we need not have our toes
parted, we put them altogether in one sock or shoe; but to put both legs into one
stocking would be unfit, and such a fashion nobody will like, for since we must
use’ our legs separately for going, it is reasonable that we should put them in
separate stockings. Furthermore, a garment that would cover a man’s sight, so
that he could not see where he went or what he did, no man makes or desires,
being a thing against common feeling. Similarly, it is in the building of fortresses,
for the architects’ ideas are not so wholly different but that by natural feeling
they have something in common, some scope that they aim- at, so that who so
repugns is thought to strive against common feeling.
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Om nu te commen tot verclaring van tfelve wit, dienende als prouf-
ficen dacrmen veel ver{cheyden *vonden of meyninghen dieder dagelicx
voort commen, teghen onderfoucken mach, (oo is voor al te weten , dar-
men in voorleden ouden tijden eermen buferuyt vant, ghemae& heeft
tot befchermnis der fteréten,cffen mueren,hebbende gaten om daer deur
te [chieten met pijlen, ende fulcke reetfchap alfmen doen gebruijcte ghe-
lijck hier onder den muer A B met degatenC,D,E.  Doch wantde
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verweerders, den viant aldus maer wan vooren wederftaen en conden,
gheoouchfaem man teghen man, ende dat dacr beneven de vianden lich
van voor met haer fchilden bede@en, ende heel bijde mueren wefende
tuffchen twee gaten, datfe voor de felve gaten bevrijt waren teghen Cghe-
fchor, (oo maectemen daer na in die cven mueren, viercante nijttckende
hoofden,of torren, {00 wijt vi malcander * als haer {chictinghe ende wor-
pinghe met flinghers treffen conde, ghelijck hier onder de drie torren
A,B,C, om uijt defijden D E, F G, den viant diede muer F D tuflchen
twee torren beftormde, niet alleen van vooren, maer oock van beyden
fijden daer hy gheen (childen en hadde,te befchadighen,den felven muer

FD wel te bewaren, ende den ftorm met meerder verfekerheyt te we-
derftaen,

Maer de viant fouckende hier teghen oock fijn grootfte voordeel, liet
de muer tuffchen twee torren onbevochten, ende beftormde alleenlick de
voorfijden der torren, als de voorfijde E H, want het ghefchot al fchoon

commende
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Now to come to explaining the aforesaid scope, serving as it were for a
touchstone, to test the various inventions or opinions of which many daily come
forth, it is first of all to be understood that men in times past; before gunpowder
had been invented, made the defences of their fortresses as even, plain walls
with ‘holes in them, to shoot outwards with arrows and such weapons as they
then used, as the wall AB with the embrasures C, D, E.

But since the defenders could resist the enemy only right before them, man
against man, and because the enemies covered themselves in front with their
shields, and being near the wall betwixt two holes they were then out of shot,
afterwards they made in these plain walls square projecting heads, or towers, and
placed them so far apart, one from the other, as their shots and slings could
reach, as the three towers hereunder A, B, C, to shoot out of their sides DE and
FG, to strike an enemy that assailed the wall FD betwixt two towers, not only
in front, but also upon both sides, where he had no shield, the bettér to defend
the wall FD and to resist the assault with more assurance.

But the enemy seeking also against this his greatest advantage, left the walls
betwixt two towers uncontested and assailed only the foreside of the towers, as the
foreside EH, for the shot coming from the outermost corners G and I of the
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commende van det nevenftacnde torren vijterfte houcken G ende 1, {vo
was al Ughenc dat inden drichouck E HK ftont, bevrijt voor beyde de.
torren A, C. Sy merckende delefaute, maeten daer na ronde torren,in
placts van viercante, als hier onder A,B,C, om alfoo van deen torre, de.
voor(ijde van dander beter te connen fien, ende deen met dandes beter te
bewaren, want het gEc(chot commende van beyde de fijduceren A,C,
can den viant beftormendc de voorfijde der torre B, veel beter gheraken,

“dan met de voorgaende viercante torren, ende hoevel niet heel volcom-
melick, nochtans foo is het dtichoucxken D EF, veel cleinder dan den
drichouck E H K.

Maer het Frof bufghefchut daer na opcommende, deur welcx groote
Jrache, niet aileenelick cen menfch vfeffens, als deur een pijl of flingher-
key ghewont of omghebrocht wicrr, maer dacrmen veel menfchen, veel
Jeeren, veel * r.::etﬁ:happcn mede ter nerdervelde , {oo fachmen dat noch 7 grumente,
ronde, noch viercanteton @, ofte hoofden, bequame formé en waren,om
des b}ifglmcfchxnts meelte voordeel by te doen, maer dat de hoofden alfoo
behoiré te liggen,datmé uijtelcké houck vande twee nevenftacnde hoof-
den, daer langs henen moche fchieten vant een einde tottet ander gelijck-
men langs de mueren doet tufché twee hoofden liggende,als hieronder.

N . /
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nearest towers, all that stood within the triangle EKH was free from attack from
the two towers A and C. They then noticing this error, made round towers
instead of square ones, as hereunder A, B, C, to the intent from one tower better
to see the foreside of the other, and better to defend the one with the other,
for the shot from both the side towers A, C, can better strike an enemy assailing
the foreside of the tower B than if it were a square tower; and although the con-
struction is not perfect, yet the little triangle DEF is much smaller than the triangle’
EHK.

But afterwards great ordnance coming into practice, through whose great force
not only one man at once, as by an arrow or sling, was wounded or slain, but
many men, many ladders, and many utensils were overthrown, they then saw that
neither round, nor square towers or heads were adequate means of giving great
ordnance its greatest advantage, but that the heads should be so fashioned that
from every angle of the two nearest heads they might shoot from one end to the
other, as we do along those walls that lie between two heads, as shown below.
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Dit daer na int werck gheftelt fijnde, ende metier dact feer voorder-
lick bevonden welende {(want men moche de heele fter@le rontom be-
ichermen, met fjdebociche fohietinghe langs de mueren ende hootden,
daernien veel volex riede ombrengt , fonder-noch ans bjn eyghen hoof-
den te bicken) men heefe daer op voorder ghelet, (oo wel , dar de fake
ghenouchfaem gheracht ter manier van cen befonter contt,als ghegront
welende inde * Doorfichrighen , ende met de * wifcontten groote ghe-
meenfcap hebbende. Men gaf de nicuwe dinghen (f'welck nienwe con-
flen alujt vereyllchen) nicuwe namen, cude onder anderen noemdemen
dit fchieten langs de mueré,ende langs de fiyden der hootden, *ftrijcken,
gh=lijck dacr breeder af ghefeytis inde 11° * bepaling. Bevondem daer
na, datdn ftrijcken niet alleen nut en was langs de gantfche binnefijde
des grachts, maer tot meerander plaetfen, als datmen met groot voordeel
vock bequamelick conde te weghe brenghen de Rrijckinghe der *cabe-
fchoeyfels. Boven dien de ftuijckinghe vant * borftweer der bede&te
wech, oock de bebe@e wech felfs. Dacr na waft een tije lanck inde ghe-
bruyck , de * middelgrache te legghen ontrent het middel der groote
gracht, byde gifle, maer alfmen breeder acht nam opde nutbacrheyt des
ftrijckens , men heeftfe eintlick na den aert des ftrijckens ghetrocken.
Voort om defe ftrijcking niet alleen te hebben langs gordinen, caden en
botftweeren der bedete weghen, maer oock langs den gemeencn landt.
gront, foo mac&temen dobbel wallen de leegfte,als de leeghe groote gor-
dine, met de leeghe bolwercx gordine,om den felven ghemeenen landt.
gront te finjcken : * Den hooghen wal {want dander gordinen tc Jeeghe
waren) diende om de fterckte beter bewaerr te wefen, oock om den viant
te meer achter fijn fchantfen te ontdecken : Vijt defe dobbel wallen, vol-
ghde noch een manier van dobbel bolwercken , diens boveplactfen foo
wel als de leegher plactfen ftreken haer teghenoverflaende bolwerex
gordinen, ende nevenftaende groote gordinen , met al dander vijtwendie
ghe ftrijckelicke fiyden : Vorts wiertrer tot de fterckten met drocghe
grachten, inden * icijckhouck noch een onderplacts veroirdent,om den
gront des felven grachrs te Rrijcken,metgaders het ® cabefchoeyfel,lecghe
gordinen, ende alle ftrijckelicke plactfen die daer int gheficht commen,
Infomme *Stri:cken,STriicken feghick,iscé wit ende voornaemlick
ooghmerck vande vercirdening der flerckren defes wjts, ende hy dic het
frijcken teghenttact, die wil cen cleet maken daermen twee beenen in
een coulle feeckt, of datter gheficht bedecks, ick wil fegghen hy (preccke
teghenvghemeen ghevoelen,

T e~ anderen machmen hier noch by voughen als voor ghemeene
reghel, datde * plomphou kichfte of onfcherp fte bulwercken (die
w.lvceftacnde na vbehoiren feijekelick fijn) voor de flerckfte cmlllclbcﬂe

. ghchou-
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This afterwards being put into practice and found very serviceable, (because
one could defend the whole fortress round about by shooting sideways along the
walls and heads, whereby one could destroy many soldiers without yet breaking
one’s own heads) it has been improved, so that the matter has been developed to a
particular art, based upon the perspective and having much in common with
mathematics. One gave those new things (which is always necessary for new arts)
new names, and among other things named this shooting along a wall and along
the sides of the heads, striking, of which is more said in definition 11. It was
then found that this striking was not only serviceable all along the inside of the.
ditch, but in many other places, because one could with great advantage also
adequately strike the counterscarp, and moreover the covered way, and the parapet
before it. After that it was for a time the custom to lay the middle ditch about
the midst of the great ditch, by guesswork, but when one took better regard of
the use of striking, one then laid the middle ditch better to be flanked. Moreover,
to have this striking not only along curtains, scarps and parapets of the covered
ways, but also along the common land, double walls 1) were made, the lowest
as the lower great curtain, with the lower curtain of the bastion, to strike the
horizon or common land. The higher wall (because the other curtains would be
too low) was serving for the better defence of the fortress, and also better to
discover the enemy behind his redoubts. From these double walls sprang another
manner of double bastions 2), whose upper as well as lower places flanked the
opposite curtains of the bastions and the great curtains near to it, with all outward
flankable sides. Furthermore, in the fortress with dry ditches 3), another lower
place was ordained in the flank, to strike the bottom of the ditch with the
counterscarp, lower curtains, and all other flankable places that appear in sight.
Summarizing, striking, 1 say striking, is the scope and the special aim for the
building of the fortresses of the present time, and he that speaks against striking,
wants to make a garment to put two legs in one stocking, or which covers the
sight, I say he speaks against common feeling.

Furthermore, there may hereunto be added as a common rule, that the flattest
or least sharp bastions (which are made flankable, as they ought to be) are

1) “Double walls were made”. These, as well as the further improvements described by Stevin
(see the following two notes), only belonged to his system and the majority of them were not to
be applied until about a century later. The bottom wall ot “fausse-braye”, so characteristic of the
Old-Dutch system, must therefore not be confused with Stevin’s lower wall, which was of a
heavier profile, clad with stone and intended to flank the ditch and particularly the covered way
with ordnance.

) “Double bastions.” Like the lower walls or curtains between the bastions, those along the
bottom of the bastions, also clad with brick, are characteristic of Stevin’s system. They corres-
pond already in many respects with those of the New Ars of Fortification of 1685 by Menno van
Coehorn.

3) “Dry ditches, flanked from the lower striking places”. This manner of building induces
Brialmont to argue in note 43 on p. 119 of his study: “Le front de Stevin ne peut &tre appliqué
. qu’aux terrains élevés, L’auteur dit en commengant qu’il n’a pris cette exemple que pour montrer
Papplication des flancs-bas.” In actual fact, in this respect Stevin’s system is not purely Dutch and
it is not surprising that his follower Coehorn does not apply proper dry ditches and only two
“flanks” instead of three.




: STERCTENBOVWING, 39
ghechouden worden, want anghefien cen cloot over detwintich voeten
diep inde cerde ghefchoten wort, foo canmen de {cherpe houcken van
ter fijden lichtelick omvme, ia dweers deur fchicten, maee opde ghene
die plomp ghenouch fijn en heeftmen van ter fijden gheen vaten.

: T en derden, datde * evefijdeghe fterckren int rondtbefcrijvelick, ,Zaiaimese:
diemen anders ghefchickie veelhoucken noemt, de bequaciite fozatvis atia
ande oirboirite formen fijn, want fy vervaien mer min wals mcer plaets, Po/aenarguia-
vwelek niet alleen oncofteticker en valt int ghebou, maer boven dien en
behouftmender foo veel ghefchot,noch vok%: piet toe,om die te befcher-
men : Dacr beneven foo hebben haer bolwercken de befte houcken,
want de onevenfijdeghe crijghen fommighe houcken wel plomper oft
onfcherper, macr wederom daer (cghcn fullen cenighe ander houcken te
onplomper of fcherper moeten fijn, vwelck nict voorderlick en is, ghe-
mercke den ervaren viant de flerckfte plaetfen lact beruften , ende de
cranckite anvalr. Dit voordeclvan meefte begrip der wallen, ¢n falmen
niet alleenelick natrachten in ghefchickte veelhoucken, maer oock in
allc formen, foo veel de omftandighen toelaten. '
Aldus dan bsfereven fijnde defe drie ghemeene voornamelicke purn.
ten, t¢ weten Strijcken, Plomphouckichite bolwercken, ende nrecfic be-
grijp der wallen, dienende als wit defes handels, daermen in faken van
- frerckren dickwils hetoogh op hebben moer, foo fullen wy commen tot
detwee laetlte hoofifticken der * Verfchillen, waer in het bedencken der
{elver dickwils fijn ghebruijck fal hebben., om vande verlcheyden ende
ftrijdendc finnelicheden, met meerder ghewitheyt te meughen oirdeclen.

& HOOFTSTICK

Van ettelicke * cverfchillen op een cvolcommen Queioibu.

flerckee als de ~voorgaende.
I N T beghindes tweeden Hooftfticy, is ghefeyt de reden waerom wy

RQuaffunwn.

de verfchillen dieder opde (ake der bouwing vallen, nieten wilden

mcnghen met de teyckeninghen des felfden Hooftfticx, oock dat die
6° Hooftftick, metgaders het volghende 7¢,1ottet befonder verclacren van
dien veroirdent waren, ende volghende alfulck befluyt, fullen daer mede’
voort varen in defer vonghen, :

I VERSCHIL VANDE MATEN.

_ D ER * Boumeefters innelicheden fijn vande maten der fterckren trchitefans
(ecr vrefcheyden, fommighe willer (als Girolamo Maggifeghr)datde
F 2 langde
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considered the best and strongest, for seeing that a bullet is shot into a bank
or wall more than 20 feet, sharp angles sideways may be easily overthrown, yea
be shot quite through, but upon those angles which are very flat, a sideways
shot can take no hold.

Thirdly, equilateral fortresses, which may be described in a circle and which
we otherwise term regular polygons, are the fittest figures, for they include more
space of ground with less wall, which not only reduces the cost of building, but
also requires less artillery and fewer men to defend. Besides, their bastions have
the best angles, for unequal-sided figures have some angles flatter, but other
angles again must be less flat and sharper, which is not advantageous, see-
ing that the experienced enemy leaves the strongest places alone, and attacks
the weakest. This advantage of greatest enclosure of walls must be sought after, not
only in regular polygons, but in all figures, according as conditions permit.

These three common, main points now being described, to wit: Striking,
flattest-angled bastions, and greatest enclosure of walls, serving for the scope of this
treatise, whereunto in matters of fortification a man must often have an eye,
I will come to the last two chapters of the Differences, wherein the remembrance
of the same points shall often have its use for the wiser judgement of the
different and contrasting opidions.

CHAPTER 6

Of several deviations from a regular fortress,
as that spoken of before
At the beginning of the second chapter were set down the reasons why we do
not wish to mix up the differences concerning the matter of fortification with the
planning spoken of in the said Chapter. Also, that the Chapters 6 and 7 were
appointed for the particular explanation of them; following this decision, we will
proceed after this manner.

1st DIFFERENCE
concerning the dimensions and measures 1)
The architects greatly differ in their opinions concerning the dimensions of

1y By ”maten” Stevin understands both the different kinds of units, used for measuring, and
the dimensions expressed in these units; this appears already from the opening of the first sentence
of the 1st Difference. The former units, which may have all kinds of names: bracci, passi, cannes,
toises, feet, palmi, etc. have been translated by measures, the word *maat”, used in the sensc of
size (of a curtain, of a flank, etc.) by dimension. The dimensions are dependent not only on the
different lengths of the units, but also on six points mentioned on pp. 133 and 133.
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langde der gordine tuflchen twee bolwercken, fy van oo tot 700 *Br.aeci:
Ander van 30510t goo @ Tartagliavan 2 g tog 300 ° pafii - Capiran Frate
da Modens 140 canvies : Cataneo neemt voor verlcheyden fteden verfchey-
den langden, als 192, 232, 240, 244, 256, 510 bragd : de fterckren van
149, 1 §2 bracci | foo Maggi feght, maer inden druck dic ick daeraf hebbe
vindefe van ontrent foo veel pafft ) Secretario Fisrentino 200 bracci: Giro -
Lo Maggi van 250 tot 300 bracci: Carlo Thetivan 8o 1ot 100 cannes:
M. Aurclio de Pafino in fijn twee gheteyckende fterckien, ontrent 8o ende
90 *teifes : Daniel Speckle in verlcheyden formen sco, 600, cack 650
vocten, Dit is vande groote gordine ghefeyt, ende {onden derghelijcke
verfcheydenheden van dander deelen der fterckien hier oock meaghen
vergaren, dan latent om gheen tijt te verliefen.

Deoitfaken van fulck ver{chil {ijn veelderhande. Ten eerften datons
fomwijlen de naem der maten bedriechr,welcke dickmael even eens luy-
dende, nochtans in deen ftat veel langer fijn als io dander, dacrom wan-
neer de *reden der maten.van vercheyden fteden niet uintdruckelick
ghenouch * bepaelt en wort , {00 en hebben wy uijt haer bloote namen
gheen fekerheyt : Nu om hier af eenighe verclaringhe te doen, fullen
vergaren cticlicke maten in ltaliaenfche, Francoifche , ende Hoochduyt-
{chen druck uijighcgaen, welcke yghelick dieder luft toe heeft , foo te-
ghen malcanderen,als teghen ons Delffche mate overlegghen mach.

D £ Delffche voet daer de voorgaende teyckeninghen op ghedaen
fijn, begrijpt 12 duymen, ende de 12 voeten doen een roede,doch
wy cn hebben de langden hier vooren deur gheen roeden uijegefproken,
om datons altemacl voeten gherievigher dochte. Het - van een dier
voeten is van defe langde::

- 1

I 1

De wvier velghende maten fijn ghetrocken
wyt Carlo Theti,

De canna heeft 10 palmi, den helft vaneen palmo is van defe langde:

e
|

De canna heeft vier Brasd, het -5~ van een braceio is van defe lanede:
8 o

1 enen]
¥ ]

De canna heeft 8 palmi, het - van een palmo is van defe langde:

- a

De paffo
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the fortresses; some want (as Girolamo Maggi 1) says) the length of the curtain
betwixt two bastions to be between 600 and 700 bracci. Others between 300 and
400. Tartaglia from 250 to 300 passi, Capitan Frate de Modena 140 cannes.
Cataneo uses for diverse towns different lengths, as 192, 232, 240, 244, 256, 510
bracci: the fortresses of 149, 152 bracci (which Maggi speaks of, but in the print
that I have of them, I find them to be so many passi). Secretario Fiorentino
200 bracci, Girolamo Maggi from 250 to 300 bracci. Carlo Theti betwixt 80 and
100 cannes. Marc. Aurelio de Pasino in his two plotted fortresses about 80 and
90 toises. Daniel Speckle in diverse figures 500, 600 and also 650 feet. This is
said of the large curtain. The similar differences of the other parts of fortresses
might likewise be set down here, but I leave it in order not to lose time.

The causes of these differences are many. In the first place these measures’
names sometimes deceive us: in many places they sound alike, but in one town they
are much longer than in the other. Therefore, when the ratio of the measures in
the different towns is not expressly enough defined, we cannot out of the bare
name have any certainty. Yet to say something thereof, I shall gather various
measures, given in Italian, French, and German prints, which every man that
is willing may both compare amongst themselves, and against our Delft measure.

The Delft foot on which the foregoing drawings are based contains 12 inches,
and 12 feet make a rod; yet heretofore we have said nothing of measuring by the
rod, because it was thought more convenient to have everything in feet. One
fourth of one of these feet is of this length:

The four following measures have been taken from Carlo Theti.
The canna contains 10 palmi; half a palmo is of this length:

‘The canna contains 4 bracci; 1/gth braccio is of this length:

The canna contains 8 palmi; 1/4th palmo is of this length:

1) The books by the Italian authors mentioned here and on p. 131 and by Speckle are the
following:
Girolamo Maggi (and Jacomo Castriotto), Della Fortificatione della citta, Venice 1564,
Niccolo Tartaglia, Quesiti et inventioni diverse (Iibro 6), Venice, 1546.
Capitan Frate da Modena (no work known).
Girolamo Catanco, Opera nuova di fortificare, offendere et defendere, Brescia, 1564.
Niccolo Machiavelli (Secr. of Florence), Arte della Guerra (libro 7), Florence, 1521,
Carlo Theti, Discorsi delle fortificationi, Rome 1569; Venice 1588-9 (present in the Municipal Li-
brary of Haatlem).
Marc. Autelio de Pasino, Discours sur plusicurs poincts de Iarchitecture de guerre, Antwerp, 1579
(see Introduction, p. 2, notes 10 en 11).
Daniél Speckle, Architectura von Vestungen, Strassburg, 1589.
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De paffo heefi 6 voeten,het -2- van cen voet is van defe langde:

1 —
L} . i

De drie volghende maten fijn ghetrocken
s /t Girolamo Cataneo,

Paffo of ftap begrijpe vijf Vepectlche voeten, het —- van een Veneet-
fche voet is van defe langde :

[ )
¥ i

Defelangde is het = van een braccio Breftiano:

Defe langde is het -2~ van ecn piede antico:

L .
) 1

De wier Volghende maten fyn g/:etméen
uyt lacomo Caffriotto.

De canna heeft 10 palmi Romani antichi, het -=-van een dies palmen is
van defc langdc :

L 1
: m

De Franfche toyfe (dat vadem betecckent) heeft 6 voeten , het - < van
een dier voeten is van dzfc langde:

| .

De canna heeft 10 piedi Vrbinati, oft de I+ Maréa, het - van cen dier
vocten is van defe langde :

r _ y

De cannaheeft vier bracci Toféani , het = van een braccio is van defe
langde :

L ]
r— B

Detwee Vencetfche pafi, (egt Cafiriotts, doencen Catina,
F o3 Devif

.
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The passo contains 6 feet; 1/,th foot is of this length:

The three following measures have been taken from Girolamo Cataneo.
Passo contains 5 Venetian feet; 14th Venetian foot is of this length:

This is the length of 1/4th of a braccio Bresciano:

This is the length of 1/,th of a piede antico:

The four following measures have been taken from Jacomo Castriotto:
The canna contains 10 palmi Romani antichi; 1/,th of one of these palmi is
of this length:

The French toyse (which signifies fathom) has 6 feet; Yjth of one of these feet
' is of this length:

The canna contains 10 piedi Utbinati, or de la Marca; 1/,th of one of these feet
is of this length:

The canna contains 4 bracci Toscani; 1/gth of a braccio is of this length:

Two Venetian passi (says Castriotto) make one canna.
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De vif wolzhende maten [ijn ghetrocken
wiyt Danicl Speckie:

1 Van Stra’bured
o I Van Beyerea,
g -
o — Van Nurren.
| bereh.
"t - i Van Weenen,
| ——

~e—q Van Paris ende
infpruck.

Inde ghedruckte formen van Scbattianus Scrlius dnriguitatam lib. 3.

overghelet uijt het ltaliaens inc Latin deur loannes Carolus Saracenus,
ftacn oock verlcheyden maten van Brachis, Palmi, Pedes antiqui, Pedes

7ecentiores, dic foo wel onder malcandeien, als vande voorgacnde feer

verfehillen,

Tot hiei roe is vande verlcheyden langden der maten ghefeye.

Ten tweeden foo comter dickwils verfchil der maten tuflihen het een
ghebou endé het ander,deur dien dat de ®* Boumecflers hemlieden moe-
wenghevoughen na de geleghentheyt der placts, welcke hun belet de ghc-
meene reghe] te meughen volghen. v

Ten derden ghemercke dacter esn ghelchot voorder draeghr alit ander,
ia dateen lelfde ftick mer dit bultruij meer ghewelt doet als met dat,foo
enift gheen wonder dat de menfchen vande maten verfcheydentlick oir-
declen, elck na de ervaringhen die hem ontmoct fijo.

Ten vierden (00 joder euelicke die hun rekeninghe maken, met
groot ghefchut te [chieten,datfe artiglieria reale noemen,daer by verftaen-
de ftucken diens clooten fwaer fijn van ache pont cpwaert: Ander met
mon reale,dat is van acht pont neetwaert,i'welck foo verre nieten draeche.

Ten vijfden {oo is de meyninghe van fommighe, dat opde groote gor-
dinc cenighe verlterckinghen commen, als van *catten , platteformen,
ofte * ftrijckhoucken , om de wille van welcker behulp, fy de gordine
tullchen twee bolwercken,langher veroirdené dan de gene dieder fulcke
verfterckinghen niet op en brenghen.

Ten feften willen cenighe,, als Lacoms Caftriotts ende ander, de groote
gordine foo lanck, ende de bolwercken foo wijt van malcander hebben,
datfe van haer teghenoverftaende ftrijckoucken met greor ghefchot niet
beichadicht en worden , welcke reghel ander verworpen , dicns bewijs
ende redenen int volghende 8¢ verfchil defes HooftRicx verclaert fullen
worder,teghen de ghenedietotfulcken einde cromme goidinen maken.

[lier ten lactten noch by ghevoughr, dat deen niet gheeren en fchyne
fijn wewenlchap van dander ¢ hebben , voornaemlick vande ghene dx‘;

noc
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The 5 following measures have been taken from Daniel Speckle:

1/4th of a foot

of Strasbourg

of Bavaria

of Nurembetg

of Vienna -

of Paris and Innsbruck

In the printed figures of Sebastianus Serlius 1), Antiquitatum lib. 3, translated
from Italian into Latin by Joannes Carolus Saracenus, are also set down various
dimensions of Brachia, Palmi, Pedes antiqui, and Pedes recentiores, which differ
much among themselves as well ‘as from the measures set down before.

Hitherto has been spoken of the differences in lengths of measures.

In the second place there isioften' a difference in dimensions betwixt one
building and the other, because the architects must often fit their buildings to
the situation, which hinders them from following the common rule.

Thirdly, seeing that one piece of ordnance shoots further than another, and
that the same piece causes more damage with one powder than with another,
then it is no wonder that men differ in-their judgments of dimensions, each
according to his own experience.

In the fourth place, there are some that make their calculations with great
ordnance, which they term artigliera reale, meaning thereby pieces whose bullets
weigh from 8 Ib upwards; other with #on reale, which are under 8 lb, which do
not carry so far.

In the fifth place, there are some who think that upon the large curtain some
fortifications should be made, like cavaliers, platforms, or striking angles, in
connection with which help they make the curtain betwixt two bastions longer
than the one without such fortifications.

In the sixth place, some, like Jacomo Castriotto and others, want to have the
large curtain so long and the bastions so far from each other that from the
striking angles that lie opposite them they cannot be damaged by great ordnance,
which rule some reject, whose proof and reasons shall be declared in the 8th
difference in this Chapter, against them who to that intent make crooked curtains.

Hereunto it should lastly be added, that as one would not seem to have
willingly borrowed his knowledge from the other, especially from those that

1) Besides the work mentioned by Stevin, Serlius also wrote his well-known Architectura,
quoted for example by Dijksterhuis, the first book of which appeared already in 1551 in Venice
(see Haslinghuis, Bowwkundige termen, Utrecht 1953, p. 32).
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noch leven{met de overleden als Vitruvius Archimedes Euclidesen hecfe
het gheen noot) denckende dat hun® achtbaerheyt daer deur foude ver-
mindere worden , {00 (ijn de menfchen in fulck gheval ghemeenelick
ghencycht van malcander te verfchillen, ende vervolghens (oo heeftalles
fijn natcutlicken loop.

Angaende de maten hiet vooren int 2* Hoofiftick gheftels, ick hebbe
na hee overlegghen der * frijtredens verfcheydener Ichrijvers, ende van
anderomftandighen,daer in ghevolght rghene my alfdoen dereden naeft
dochte : Uler yet langherof correr, dicker of dunder dantden Lefer goet-
dunckr, hy macht na fijn welghevallen veranderen,ende vghene ick ver-
ftacn can verbetert te (ijn, daer in wil ick foo lief hem navolghen,alsick
anderen gedaen hebbe: T'welck de reden oock alfoo vereyfcht, gemercke
ons voornacmelick einde niet en behoort te ftrecken,om ftaende te hou-
den ’ghene wyeens ghefeyt hebben, maer om dealderbelte fterckien te
veroirdenen.

1* VERSCHIL VAN PLOMPE
, en [cherpe bolwercken.

H or wel dartet voor ghemeenc reghel ghehouden wort, de {cherpe

. & voorhoucken der bolwercken, lichtelicker deurfchoten ende ne-

derghevelt te worden dan plompe , nochtans fijn cenighe van meyning,
datmen gheen plompe, hoe wel datmenfe bcquacmlicﬁ cryghen mochr,
en behoort te veroirdenen, dan datmen om dic te fchuwen, de bolwercx
gordinen uijt het middel, ofte uijt eenich ander punt der groote gordine
moettrecken,als inde volghendc cetfte form; nict uijtden * ftrijckhouck
nade ghemeene manier der ondetfcreven tweede form,welcke alle beyde
verftacn worden op een rechte grooe gordine gheteyckent te wefen.

Maet om te bewijfen dat de * Boumeefters inde vermaerde fterckten,
met gocde natcurlic{(c reden na de plompfte houcken trachten, foo ful-
len wy dc * frijeredens dier @of van punt tot punt overlegghen.

1* Punt, of inde [cherpe of plomphenckighe bolwercken
de breetfte® muerbrak s ghedaen Wort,
T E R cerften {oo worter van eenighe voorighebrocht, dat denafghe-
{choten punt cens fcherphouckich bolwercx, fimalder muerbrake
, , ({oo
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are still alive (with the dead, like Vitruvius 1), Archimedes and Euclid, it does not
matter), thinking that their authority thereby would be diminished, so men are
commonly given to differ- from each other in such matters, and thus everything
has its natural course. )

Concerning the dimensions spoken of by me before in Chapter 2, I have, after
considering the arguments of various writers and other circumstances, followed
what I thought most reasonable. If there be anything longer or shorter, thicker
or thinner than the reader thinks fit, he may (as it pleases him) alter it, and in
what I can understand as being improved, I shall as willingly follow him as
I have done others. Which in reason ought to be so, since our main purpose ought
not to be to maintain what we have once said, but to make the best fortresses.

2nd DIFFERENCE
concerning obtuse and acute bastions

Although it is held as a common rule that the sharp-pointed forecorners of
bastions will be sooner shot through and overthrown than the obtuse, some are
of opinion that we should make no obtuse or flat-angled bastions, although we
might conveniently make them, but that we should, to avoid that flatness, draw
the curtains of the bastion from the midst of the large curtain, or from some
other point in it, as in the first figure following, and not from the flank,
according to the common rule of the second figure, both of which are understood
to be described upon a straight large curtain.

But to show that the architects in the famous fortresses, with good natural
reason, do strive after the flattest angles, we will consider the arguments of this
matter from point to point.

15t Point, whether the greatest breach can be made in sharp or
fiat-angled bastions

First it is ‘said that the point of a sharp-angled bastion bging shot off, makes
a lesser breach (such is the meaning of the French breche: Or, to put it even

1 It is conceivable that here Stevin mentions Marcus Vitruvius Pollio besides so many other
Italian authors as source of knowledge, because the wotks of this Roman engineer were first
published in Italy from about 1490 onwards. He must therefore certainly have attracted Stevin,
who, moteover, so much admired the Romans and their military science. (Bodo.Ebhardt, Die -
gebn Biicher der Architektur des Vitruy und ibre Herausgeber seit 1484, Betlin, c. 1915).
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({00 noemen wy der Francoifen breche : Ofie om noch beter te fegghen,
{ulcx is den *oirfpronck van der Frangoifen breche, want voor ons breken,
feyden de Walen ende Picarden breke, daer voor de Frangoifen noch ver-
der van ons ghefeten , cock noch verder vanden oirfpronck loopende,
{egghen, ghelijckfc alle foodanighe veranderen, brecbe, dacr de Italianen
brecdia, at imaken) veroirfaeé om over te ftormen, dan cen afghefchoten
plompcn p.unt: T’We](‘k WCI.WaCl’ is wanneernmen Clckcn punt cvcn_l:mck '
af {chier, maerin fulck gheval ifler mecer ftof vanden plompen afghe-
fchoten, alsvanden foherpen : Dacrom laetde verlijcking navbchoiren
gheftelt worden ic weren datmen op clcken punteven veel fchoten [chiet,
ende dan de fake overweghen, want ghenomen dar den cloot maer 20
vocten (eticlicke betuyghen van al veel meer) in decrde en vlieghe, foo
(almen den voorpunt des rechthoucx, ick laer {chetper varen, tot opde
Lingde vao(als den *Meier bekent is ) o/ 200,datsaver de 14 voeten,con-
nen deur ende weder deur fchieten, maer opde houcken die plomp ghe-
nouch fijn, en heefimen-van ter ijden gheen vaten,

Angaende gheleyt wort, dat wanneer de viant fijn ghefchot plant voor
vmiddel van een plomphouckich bolwerck, dat hy alfdan van die eeni-
ghe placts , muerbrake fal meughen {chieten opde twee fijden des bol-
welcx : Hierop antwoortmen, dat waoncerde viant fijn ghefchot plant
voor vmiddel der groote gordine, nevens welcke fcherpe oft sechihonc-
kighe bolwercken ligghen dat hyvan die eenighe plaets, moerbrake fal
menghen {t hieten in vierfijden der bodwercken,wanralfoo (ghelijck bo-
ven gheleyt is) de clooten dweers deur de fcherpe houcken vlieghen , foo
fal elck bolwerck op twee fijden befchadicht worden, met groote ver-
{preyding der ftof: Maer int plomphouckich bolwerck , dacrmen om
twee gordinen Cleffens te breken van vooren up {chiet, blijven de clooten
ficken, met veel minder (chade.

2, Punt,van der bolwercx gordine befchermingbe
over de groote gordine.

s des fcherphouckich bolwercex gordine ghetrocken is uijt het
middel,ofte vijt eenich ander punt der groote gordine,foo canmen
(fegghen {y) van een deel der felve gronre gordine, de bolwercx gordine
belchermen. Hier op antwoortmen, dat vande groote gordine gheen
goede befcherminghederbolvercx gordine gefchieden en can,overnmidis
darter een groot decl vande (elve bede@ blijft, van weghen de dickte des
* borftweers der groote gordine, want by aldienmen { op dat wy fulex
met * doorficlitighe fplegheling verclaren) her® plat derafdakinghe vant
borfiweer der groote gordine deer t'ghedacht oneirndelick voornrecks,
foo fal al vghene dat van het * kkhuifel ende vande bolwetcx gordine on-
der vielve plat lighr, verborghen blijven voor den ghenen die langs de
afdakinghe
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better, this is the origin of the French breche, for what we call breken is called
breke by the Walloons and Picards, since the French, being further away from
us and deviating even more from the origin, as they change all such words, say
breche, from which the Italians make breccia) for the assailant than the point of a
flat-angled bastion, which would be true if both points were shot off at equal
length, in which case there would be more material battered off from the flat
angle than from the sharp. Therefore, let the comparison be such as it ought to be,
to wit, that against each point an equal number of shots are fired, and then
consider the matter, for suppose that the shot did fly but 20 feet into the wall
(some speak of many more), then shall the forepoint of the right angle (I .ignore
sharper angles) at the length (as is known to the geometricians) of 4/ 200, which
is more than 14 feet, be shot through and through, whereas upon an angle that
is very flat a sideways shot can take no hold.

Concerning what is said when an enemy plants his ordnance over against the
middle of a flat-angled bastion, that he may then breach both sides of the
bastion from one place, hereunto we answer, that when an enemy plants his
ordnance against the midst of the large curtain, upon either side of which lie
either sharp or right-angled bastions, that from that one place he may breach
4 sides of these bastions, for (as said above) the bullets flying right through the
sharp angles, each bastion will be damaged on two sides, with great scattering of
the materials. But in the flat-angled bastion, which, to breach two curtains at
once, are shelled in front, the bullets stick in the earth, cansing far less damage.

2nd Point, of the defence of the curtain of a bastion by the large curtain

When the curtain of a sharp-angled bastion is drawn either from ‘the midst
of the large curtain, or from any other point in it, we may (some say) from part
of the said large curtain defend the curtain of the bastion, Hereunto we answer
that from any part of the large curtain there can no good defence be made upon
the curtain of the bastion, because a great part of the said curtain lies hidden -
behind the parapet of the large curtain, owing to the thickness of the same
parapet; for if (to show it with perspective theory) the plane shelving of the
parapet of the large curtain (by imagination) should be extended infinitely, then
will all the part of the orillion and curtain of the bastion that lies under the same
plane, lie hidden from them that look along the shelving of the aforesaid parapet.
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» vy e
afdakinghe des voorfcreven borftweers fiet : Macr alfoo en ift niet wan-

neermen fiet vijt den teghenoverftaenden * ftrijchouck, oft vande (chut.
fels gordine, wantmen van daer niet alleen des anders bolwercx gantfche
gordine en fict torden gront toe, macer noch een groot deel vande grone
des grachts: Ten anderen foo en canmen int borliweer der groote gordi-
ne gheen bequamé * bofgaten noch (chutlels legghen , om van daer te
*ftrijcken, het felve decl der bolwercex gordine datter foude meughen inc
gheficht comm en, uijt oitfaeck dat de ftrijckichote te fchoens deur de
langde des borftweers foude moeté ftrecken. Daerom alfoo vande groote
gordine gheen ftrijckingen comt diemen ftrijcking neemen mach, ende

datuijt den * ftrijckhouck felf gheen reche ftrijcking ghedaen en wort,

foo en heeft fulcke bolwercx gordine gheen volcommen ftrijcking,
Angaende dat cttelicke meven den ftrijckhouck inde groote bovegor-
dine ecn inham maken ,diens borftweers voorfijde na des (cherphouc-
kich bolwerex gordine keert, om door de bofgaten daer in ligghende de
felve bolwercx gordine beter te befchermen fonder verhindernis te crij-
ghen vande voorfcreven dickte des borftweers der groote gordine ; Oock
om vandien oirt een deel des velts te ontdecken : Hier op fegtmen : Ten
sceften dac fulcke bofgaten van het * (chuefel weynich befchermt fijnde,
voor de viant feer bloot ligghen, ende dattec beter is des plompen bol-
wetcx gordine te befchermen met bede@e bofgaten dieder inden ftrijck-
houck ghenouch fijn. Ten tweeden wat deontdecking des velts belangt,
dar ander plaetfen der groote gordine, cock der bolwercx gordinen, dacr
toe veel bequamer fijn, als wefende den viant tot die placts int velt veel
naerder,om hem met vrie {choten te moghen treffen. Ten derden datde
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groote gordine ter plaets van dien inham haer volcommen frijcking niec -
- encrijght: Ten vietden dat die bofgaten gheen groote gordinen firije- -

ken en connen: In fomme dattet cen ghebroken form is dacr gheen
voordeel uijt en comt.

3° Punt, vande fFrickfchoten langs fcherphonckighe
bolwercken met cleen ghefchor.,

q _NGAeNDE datmen het bolwerck van een fterckte die weerdich

is den naem van fterckte re voeren,alfoe [cherphouckich anleghe,
datmen Gjn rekeninge maeckr, de belte volcommen ftrijck{choten fangs
de bolwercx gordine te willen fchieten vande groote gordine , met cleen
ghefchut, als mufcherten, ofte hantroers, het wort vande ervaernen met
goede reden voor onghegront voornemen ghehouden, want dicopde ey~
gheafchap des ftrijckens wel acht neemt,ende recht overdenckr hoe dat-
ter op een cleene breede van drie of vier rocden, veroirdent is {oo groo-
ten menichte der goede ftrijck(coten van grof ghefchut, dieder commen

vande catte, vande hooghe ende leeghe plactlen des ftrijchoucx, vande
G

hooghe
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But this is not so when we look out from the opposite flank, or from the curtain
of the orillion, for thence we not only see the entire curtain of the other bastion
unto the ground, but also a great part of the bottom of the ditch. Moreover, in
the parapet of the large curtain there can neither convenient embrasures, nor fit
defence for them be made to scour thence that part of the curtain of the bastion
that can be seen, because 2 flanking shot would have to scour too obliquely along
the parapet. Therefore, as from the large curtain there can be no flanking that
we may term flanking, and from the striking angle itself no true scouring can be
made, therefore the curtain of such a bastion has no perfect flanking.

Concerning the fact that some, near the striking angle in the uppermost large
curtain, make a recess, the front of whose parapet is turned towards the curtain
of the sharp-angled bastion, that through the embrasures made in it the said
curtain might be better flanked, without hindrance from the thickness of the
parapet of the large curtain, also thence to see part of the field outside the
fortress; against this may be said: Fitst that such embrasures, being poorly protected
by the orillion of the bastion, lie very open to the enemy and that it is better to
defend the curtain of the obtuse bastion with covered embrasures, of which there
are enough in the flank. Secondly, concerning the view of the field, that other
places of the large curtain, also of the curtains of the bastion, are much better
for this purpose, as being much nearer the enemy in the field to hit him with
free shots. Thirdly, that the large curtain at that recess does not obtain its
perfect scouring. Fourthly, that those embrasures cannot scour large curtains.
In all, that it is a broken form, from which comes no profit.

3rd Point, of flanking sharp-angled bastions
with small shot

As to the possibility of making the bastion of a fortress — that is worthy
of bearing the name of fortress — so sharp that one can shoot the best flanking
shot from the large curtain along the curtain of the bastion with small fire-
arms, like musket or pistols, it is held by the practised (with good reason) as 2
plan without ground, for he that well notes the property of flanking, and
correctly considers that on a small width of 3 or 4 rods come so many good
flanking shots of great ordnance that ate fired from the cavaliers, from the high
and low places of the striking angle, from the high and low curtains in the
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hooghe ende lesghe fchuttels gordinen ende dat altemael ghdijck ghe-
feytis op foo cleenen breede, als in cenen doel, hy tal bekermen «iarter
niet_noodich en is, macr teghen reden , fuleken bolwerex gordine noch
te willen * rijcken met cleyn ghefchor, dat leeren, ™ reetfchappen, noch
borftweeren des viants breken en can, noch over meurbrake met 1prin-
ghende puyn hem fcade doen. Tis wel waer datrer hanighelchor, in ujt
des ftorms feer bequaem ende noodich is, tottet ghene int ghelicht comt,
maer dat te willen ghebruijcken tot de alder voicommenlie ftrijckicho-
ten der bolwercx gordinen,diemen om de redenen des 2*° punts ten groo-
ten deele niet fien en can, daer oock ander grof ghefchor eyghenticker
toe veroirdent is , ende om fulck mifverftant de ftreken des grof ghe-
fchuts ghebreckich te trecken , cranckhouckighe bolwercken te veroir-
denen, ende de ftercke plomphouckighe e fchuwen,ten {chijat in gheen
reden ghegrondr.

4° Punt, vande afchietinghe dev fthantfen , die door de viant
ande bolWercx gording meughen gheleyt Worden.

E TTELICKE meynen dat foo de viant hem voor de bolwercx gor-
dine befchanft,om fich teghen de ftrijchoucken te bevrijden,datmen
in (ulcken ghevalle fiji fchantien of borftweeren, met rechte ftrijck(cho-
ten der plomphouckighe bolwercken niet (oo feer crancken cen can als
met {cheeve, der rechthouckighe of therphouckighe, maer de (ake wel
inghefien,vis heel anders daer mede gheftelt,want een rechre frijcfchore
wotpt de *ftof der {chants achterwaert wech, verfpreyt die,de fpringhen-
de fticken ende den deurvlieghenden cloot hefchadighen den viant,ende
can fulcke fchans van daer *afghevaeght worden tot de gordine toe :maer
de [cheeve (dic eyghentlick gheen ftrijckfchote enis,dan om verftaen te
worden {ulcken naem heefr) ftreckende te wallewaert in, die worpr de
{pringhende fticken meer teghen de bolwercx gordine an, dacrom en
connen {oo wel niet verfpreyt worden als anders,oock en is vanden deur-
vlieghenden cloot fulcken fchade des vianrs nict te verwachten, om dat.-
fe of inde gordine blijft fteken,ofte heur daer op vermae&.

Om ¢'welck nochopentlicker te verclaren,foo mercktdattet voor ghe-
meen reghel ghehouden wort,datmen de fchantfen door #fichteinder{che
fchote veel meer befchadichr,dan met de ghene die van boven neerwaert
comt : Daerom dé voorfijde der bolwercx gordine ghenomen fijnde als
* voor fichteinder, ende des viants borflweer als (chants daer op, foo fal
de rechte frijckfchote voor fichteinder(che verftrecken,maer de fcheeve,
voot de ghene die van boven neerwacrt comt,

§* Punt,
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orillion, and those lying altogether as was said, in so small a width as a butt,
he must confess that it is not needful, but against reason, yet to flank the curtain
of such a bastion with small shot, which can neither break ladders, tools, nor the
enemy’s parapets, nor offend him with the debris that flies from a breach. It is
true that hand firearms in time of an assault are very fitting and needful to be used
against what is in sight, but to use them for the most perfect scouring shot to
flank the curtain of a bastion a great part whereof we cannot see, for the reasons
before shown in the 2nd point, for which purpose great ordnance is also more
properly appointed, and through such misunderstanding to plan the range of

. great ordnance insufficiently, making weak-angled bastions and forsaking strong
flat-angled ones, seems to be founded upon no reason.

4th Point, of the breaking with ordnance the redoubis that an enemy
may make in approaching the curtain of a bastion

Some think that when an enemy entrenches himself before the curtain of 2
bastion to defend himself from the offence of the flank, that in such cases.
his redoubts or parapets cannot so well be damaged with straight flanking shot
from flat-angled bastions as with skew shot from a right-angled or sharp-angled
bastion, but the matter being well looked into, it will be found wholly otherwise:
for a straight flanking shot throws the materials of the trench backwards and
spreads them, the flying debris and the through-flying shot hurt the enemy, and
such a trench may be scoured thence even unto the curtain: but the skew shot
(which properly is no flanking shot, but to be understood bears this name)
reaching towards the wall, throws the debris more up against the curtain of the
bastion, and therefore cannot so well spread it as the other. Also, there is no such
damage to an enemy to be expected from the through-flying shot, for it either
sticks in the curtain, or else rebounds upon it.

Which to declare yet more plainly, note that it is held for a common rule that
with a level or horizontal shot, a trench will be more damaged than with a shot
that comes from above: Therefore, the foreside of the curtain of a bastion being
taken as horizon, and the enemy’s parapet as a redoubt upon it, then shall the
straight flanking shot scour horizontally, but the skew like the one.that comes
from above.
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§¢ Punt, vande befcherminghe van deen bolwerex
gordise met dander.

S £G6G HEN noch, dat wanneer de voorhoucken der bolwercken niet
plomp en fijn, dat alfdan de twee gordinen van twee bolwercken ne-
ven cen ligghende,malcander beter ficn connen,daerom foo een *firijck-
houck met haer * fchutfel neder ghevelt wierde , {oo falmen van dcen
bolwecx gordine, dander beter connen fien ende befchermen : Hier op
antwoortmen, dat fulck ghedacht van fien hem nieten ghevoughr , na
rghenc dacrmé voornaemlick op beboort teletten,te weten op de *ftrijc-
kinghe, want van deen gordineder plomphouckighe bolwercken , can-
men dander beter na de ttrijckinghe fien, ende vervolghens connen mal-
cander beter belchermen,em de redenen van diesint voorgaende 4° punt
breeder verhaelt. Men foude hier noch meughen fegghen, hadr ghy die
punten na vbehoiren plomp ghetrocken, de viant en foude foo lichtelick
tot * muerbrake niet gherocht hebben, om daer over te ftormen, ende
het ander bolwerck daer ghy de befchermenis mede doen wilt, foude
oock ftercker ende verfekerder fijn,om tot befcherminghe te meughen
ghebraijcken,

: 6* Punt, van florm met leeren ofte over muerbrake.

ToRr M ghelchict met leeren ofte over muerbrake: Soo veel die met

leeren belange ( welcke fomwijlen ghedacn wort, wanneer de viant
vermoedt datmender ghcé ghoede wacht en houdt,datter weynich volck
opde fterckte is, of dier ghelijcke ) alwaer met een rechte volcommen
ftrijckfchote, veel leeren met datter op is ’feffens te neder connen ghe-
vele worden : In fulcken ghevalle en ifferlangs de bolwercx gordine dier
fcherpe bolwercken gheen volcommen frijcking want vande groote gor-
dine af, iffer een groot deel der bolwercx gordine bedeét , ende onftrijc-
kelick, (oo wy int 2° punt breeder verclacrt hebben,ende uijt den *trijck-
houck fijn de firijckfchoten fcheef ende onvolcommen : Inder voughen
dat fulcke manier teghen ftorm met leeren onbequaemis.

Maer by aldien de ftorm over muerbrake ghelchiet, foo canmen door
rechte volcommen ftrcken, met de {pringhende puyn , ende mer deur-
vlieghende clooten, den viant veel meer befchadighen, dan met fcheeue
onvolcommen ftrijck(choten, als van derghelijcke int wechfchieten der
viants [chantfen breeder verhael ghedaen is, int voorgaende 4° punt.

Angaende het voordeel dat cenighe. rekenen ; deur de groote nijtfte-
kende plaets,diemen opde.(cherphouckighe of rechthouckighe bolwerc-
ken crijght,om aldaer catten te meughen legghen,die tufichen haer ende
het borftweer des bolwercx, groote ruymte hebben : Hier teghen fal be-
weelen worden int volghende 13¢ verfchil vande catten, dat die groote

G 2 plaets
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Sth Point, of defending the curtain of one bastion with the
curtain of the other

It is also said that when the corners of the bastions are not flat, that then the
curtains of two nearest bastions can see each other the better; therefore, when
the flank and the orillion are battered down, one will from one curtain of the
bastion better see and defend the other: Hereunto it is answered thaf this opinion
about the sight is not in agreement with what we ought specially to consider,
to wit, the flanking, for from one curtain of a flat-angled bastion the other can
be better seen flankwise, and consequently they can defend each other the better,
for the reasons more extensively declared in the aforementioned 4th point.
It might here be added: if you had drawn the corners so flat as they ought to be,
the enemy could not so easily have made a breach through which to assault and
the other bastion which you wanted to use as defence would be stronger and
safer to be used for defence.

6th Point, of assailing with ladders or over the ruins of a breach

An assault is undertaken either with ladders or at a breach: As regards that
with ladders (which is sometimes put into practice when an enemy suspects that
there is a careless watch kept, that there are few soldiers in the fortress, or
suchlike) where with one straight perfect flanking shot many ladders with all
that is upon them can be overthrown at once, in such cases there is no perfect
flanking along the curtain of these sharp bastions, for from the large curtain
a great part of the curtain of the bastion lies hidden and unflanked, as we have
further declared in the 2nd point, and from the flank the scouring shots
ate skew and imperfect, so that such manner of flanking is unfit against an
assault with ladders.

But if an assault is made at a breach, one can with straight perfect shots, with
the flying debris, and with through-flying bullets, offend the enemy much more
than with skew, imperfect, flanking shots, of which in the battering down of the
enemy's redoubts more has been said in the foregoing 4th point.

Concerning the advantage that some expect from the large projecting place
obtained on the sharp-angled or rectangular bastion, by placing cavaliers upon it,
which betwixt it and the parapet of the bastion have much space: Against this
shall be demonstrated in the 13th difference concerning the cavaliers that that
great space between is disadvantageous in that right-angled or sharp-angled
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plaets daer tuffchen beyden (chadelick is. Inder voughen datrechihouc.
kige of fcherpe bolwercké, benevens datfe meer ftof beliouven,end- cof
telicker vallen alsander,op veelderley wijle grootachterdeel veroirfaken.

Hier by mach noch dit ghefeyt worden: Anghefien ghy felf de groote
gordine voor beft bewaert acht, diens ftrijckichoten nochtans wijt den
ftrijckhouck dacr heel by ende langs henen flrecken, over al even wijt
dicr af, waerom {2l derghelicke firijckinghe langs de bolwercx gordine
quactwelen? Ofte is v {checve onvolmaecte ftrijcking der bolwercx gor-
dine de befte, waerom en brengdi niet derghelijcke beter manier opde
groote pordine, makende de halfen der bolwercken foo lanck, ofte yet
anders daer toe doende, datmen fulck voordeel daer cock mach crijgen?
Maer ghelijck v bekent is dat fulex tot achterdeel der groote gordine
foude ghedien,alfoo is anderen bekent, dartet tot achterdeel der bolwercx
gordine moct firecken,

De voorgaende redenen worden noch bevefticht door de ervaring,
inde vermaerde {terckten die tot vericheyden plaetfen ghebouwer fijn:
Als onder anderen Malta , een der voornaerofte veftinghen des certbo-
dews, daer veel an gheleghen is, diemen onder de nieuwe rekenen mach,
alfoofe intiaer 1566 ontrent een iaer voor het Cafteel van Aniwerpen
anghevanghen wiert, door rijpe beraetflaghinghe varde voornaemfle
* Boumeefters ende Crijgfervaernen van Criftenrijck, welcke alle meefte
voordeel forchvuldelick na trachtende, hebben; foo elck fien ma<h deur
de ghedruckte formen daer afuijtgaende, de bolwercx gordinen uijt de
* ftrijckhoucken ghetrocken,om alfoo de plomphouckichite bolwercken
te crijghen, met dander voordeelen daer uijt volghende, als boven ver-
claert is. Wy befluyten dan met de ervarenfte, dat de alder plompfie
houcke,diemen na der * doorfichtighen reghel crijghen can,de befte ma-
nier van bolwercken maken, diemen na gheleghentheyt der volcommen
fterckren defes tijts, totnoch toe veroirdent heeft.

* VERSCHIL VAN RONDE

of weelhouckighe bolwercken na de
rondtheyt Freckende.

oM M16HE hebben hun deronde bolwercken laren bevalien, et-
S telicke twee cromme gordinen booghwijs teghen malcander com-
mende,ander vecthouckighe bolwercken,dicns fijden * ghefticken wor-
den uijt ver(cheyden ftrijckhoucken dic inde groote gordinen ghewrocht
fijn, ghelijck de voighende form anwijft,

Nu anghe-
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bastions (besides that they require more materials in their building and turn out
costlier than other) in many ways cause great hindrance.

To this may yet be added: since you reckon the large curtain to be the best
defended part, whose flanking shots scour close by and along the same
equidistantly, why then should the like scouring all along the curtain of a bastion
be wrong? Or if your skew and imperfect scouring of the curtain of a bastion
be best, why then do you not bring up such better manner upon the large curtain,
making the necks of the bastions so long, or doing something else unto it, that
the like advantage may also be had there? But since you know that such a thing
would be disadvantageous for the large curtain, so likewise it is known to others
that it must be disadvantageous for the curtain of a bastion.

_The above reasons are further confirmed by the experience in the most notable
fortresses built in diverse places: As amongst others, Malta 1), one of the most
famous fortresses upon the earth, upon which much depends, which we may
reckon amongst the new, because it was started in the year 1566, about one year
before the Castle of Antwerp, with the ripe counsel of the best architects and
most practised soldiers of Christianity, all of whom most carefully seeking after
the most advantage. It has, as everyone can see from the printed figures issued
about it, the curtains of the bastions drawn from the flanks, thus to obtain the
flattest-angled bastions, with the other advantages ensuing therefrom as explained
above. We conclude then with the most practised, that the flattest angles which
(following the rule of perspective) we can have, make the best bastions, which
according to the perfect fortresses of the present time, have been made so far.

[

3td DIFFERENCE
Concerning round or polygonal bastions, bending roundways

Some have liked making round bastions, others two curved curtains bending
inwards, each towards the other, others have polygonal bastions whose sides
are flanked from several angles made in the large curtains, as the following
figure shows.

1) At the end (last paragraph) of the 2nd Difference Stevin argues the advantage of the flattest
possible bastions, the faces of which have been “drawn from the flanks”. As an example he men-
tions the fortress of Malta, i.e. the capital La Valetta of this island, the fortification of which was
begun in 1566, and he mentions incidentally the better-known “Castle” of Antwerp, the building
of which was started in 1567. In addition, he refers to “the printed figures issued about it”, by
which he will certainly have meant the plates 35 and 7 in Speckle’s Architectura, where on folios
85/86 and 17, respectively, the history of the building and the description of the two fortresses
mentioned is dealt with, Tt is, however, doubtful whether Stevin wanted to set Antwerp as an
example as well: for, the Citadel of Antwerp had no blunt, but sharp-angled bastions.
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~etemssscaana,

Nu anghefien dat de voorfecreven form der bolwercken veclhouckich
fijnde, na de rondtheyt ftreckt ende dat de ronde form, fegghen fy, de
fterckiteis, om dat de ftof haer nat’middel roe meer lamen prange alf-
menfc belchiet, foo moet die manier van bolwercken ftercker weten, als
van twee rechte gordinen,  Hier op wort gheantwoort,datin fulck ghe-
meen oirdeel recht onderftheyt ghebreed , want hoe wel den metfer in
overweltleten de ronds of veclhouckige form verkieft, om beltfluijrende
boghen te maken ; Hier teghen fou& den timmerman Gjn werck met
corbeelen te verftijven , dat 1s eyghentlicker ghefeyr, hy fchouwer den
veelhouck , ende trache na den drichouck, welcke niet teghenftaende
fy ter cantrari onder de rechelinighe formen de alder eenvoudichfte is,
nochtans vaft ftaet, maer den viethouck niet, den vijhouck noch min,
ende vervolghens hoe des timmermans onghecorbeelde veelhouck meer
fijden heeft, endc meer na de rontheyt ftre@, hoe fy flapper is. Inder
voughen dat voor ghemeen reghel te fegghen , de meefthouckighe for-
men die na de rontheyt ftrecken de fterckfte te wefen, ende dar flechre-
lick metymants * achtbaerheyt te beveftighen,het chynt, ghemer& men
contrari dadelicke voorbeelden can toonen, dat fulcke achibaer perfoo-
nens rechee meyning niet wel ghetroffen en is, oft anderfins, datmen de
achtbaerheyt meer gheloof gheeft dan de reden. Daer valt dan voor
het oirdeel anghefiente worden de ghedaente des wercx, voorts naden
cyfch van dien e befluyten, want wercken die van: binnen hol fijn , ende
van buyten over al anperflinghe crijghen; vereyffchen de rontheye, als
fteenen overwelffels van kelders , brugghen , kercken, en dierghelijcke,
alwaer den booch (elf overal hacr druckende ghewicht mede brenghen-
de, de rontheyt heeft daer tmecfte voordeel, want alfoo het fteenwerck
des boochs vanbinnen cleender is dan van buijien, foo veroirfacét die
perfinghe vafter fluijtinghe der fteenen in malcander. S'ghelijcks een
bornput, waer teghen het eertrijck van buyten an allen fijden druckende,
de ronde form is daer de bequaemfte. Maer foomen (by voorbeelt ghe-
feyt) de fteenen back desbornputs ftelde boven optlandt,ende van bia-
nen met eerde vulde,alfoodatde perfinghe van binnen uijtwaere druck-
te,tis kennelick datmen daer in het eetfte voordecl niet hebben en foude,

want ghelijck die ftecnen deur perfinghe van buyien innewacrt (over=
G 3 mitds

Auteritass.
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Seeing that the aforesaid form of bastions with many sides approaches a
roundness, and that the round figure, they say, is strongest, because the materials
in it, when they are fired at, are wedged up together, towards the midst, therefore
must that type of bastion be stronger than two straight curtains. Unto this is
answered that in such common judgment good consideration is lacking, for
although in vaults, the bricklayer chooses the round or polygonal form to make
the best closing arches, yet the carpenter seeks to strengthen his work with
corbels, that is, speaking more properly, he shuns many angles, and strives
after the triangle, which notwithstanding, contrary to all the rectilinear figures,
is the simplest, yet stands firm, but the square one does not, and the
pentagon even less, and consequently the more sides the carpenter’s uncorbelled
many-angled work has, and approaches roundness, the weaker it is. So that to say
as a common rule that the most-angled figures that approach a circle are the
strongest and to confirm that poorly with any man’s authority, since one can at
once show examples to the contrary, it seems that such authoritative opinion is
not well founded, or else that we give more credit to authority than to reason.
There is then for the judgment to consider the shape of the work, and according
to the nature of the work to enclose, for works that are hollow within, and upon
the outside are comptessed, require roundness, as stone vaults of cellars,
bridges, churches, and such like, where the arch everywhere brings its pressing
weight, there the roundness has most advantage: for since the brickwork of the
arch is narrower within than without, it causes the weight there to press the
stones to fit more closely. So likewise in a well, where all the earth upon the
outside presses inwards, the round form is the fittest. But suppose (by way of
example) that the stone reservoir of the well were built above ground, and
its hollow filled with earth, so that the inner weight pressed outward, it is
understood that then therein the first advantage were not to be had, for as stones
through the thrusting from the outside to the inside (because they are broader
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midrs datfe opde buytefijde meerder breede hebben) gheneycht fijn toz
meerdet fluydng: Alloo*fijnfe ter contrari deur per(ing van binnen uijre-
waert, om datle opde binnefijde finalfte fijn, tot meerder ontfluytinghe
gheneycht, Dacrom foo der bolwercken ghebruijck inhielde, te moeten
wederftaen cen perfinghe die van buijten over al daer teghen anquaem,
foo foude de veelhouckighe , ot ronde form tor dien einde wel ftercker
wefen, maer (ulcke perfinghe en worter niet op verwacht. Angaende de
clooten die van buijten daer op ghefchoten worden, dat en is gheen per-
{inghe overal, te weten des aerts daermen ronde wercken omme maeét,
of behoort te maken; want ghelijck yemant met een breeckyfer, foolich=
telick een gat mae@'inden muer van een rondr of veelhouckich bol-
werck,alsinden muer van een weynichouckich bolwerck,alfoo doet cock
den ghe{choten cloot opt een foo veel inbrake als oprander. Dacrom en
moetmen om fulck wanen van voordecl,na gheen ronde noch veelhouc-
kighe formen van bolwercken trachten,alfoot ftrijt teghen de punten,des
wits, daer de fterckten defestijes op ghegront ftaen, naemlick ftriickin-
ghe, ende meefte begrip der placts : Teghen de ftrijcking, overmidts dat
ronde of veelfijdeghe bolwercken, tot haer bewaernis veel ghelchots be-
houven, datmen anderfins met weynich doen can: Teghen rmeefte be-
grip,om dat de groote gordine een inwendighen bocht hebbende,daer-
om oock langher en coftelicker fijnde, nochtans foo veel plaets verlicft,
alller begrepé foude fijn tu(lchen de cromme gordine, ende de linie recht-
vijt ghetrocken. Her fy dan verre datmen na veclhouckighe bolwercken
foude fpooren, te meer dat foot meughelick waer, een fterckie te befluy-
ten met ftrijckelicke bolwercken vooren heel plat fijnde, fonder houck
(glielijck van foodanighe ghefeyt fal worden Ufijnder placts, te wetenint
2¢ verlchil des 7** Hooftfticx) men foudele op fulcke wijfe door *verkie-
{inghe behooren te maken. Hier eintlick noch by voughende, dattet ghe -

. breck ende de onbequaemheyt vande oude ronde bolwercken , eertijts

goede (rijckelicke bolwerken heeft leeren vinden , als int voorgzende
5° Hoofiftick ghefeytis,fullent daer by laten befluytende dat bolwercken
met twee gantfche rechte gordinen , de befte form fijn diemen naden
eyfch der fterckien defes tijts tor noch toe ghebruijcke heeft,

4 VERSCHIL VAN * AFGHE-
[cheyden bolwercken.

M N heeft tot veel plactfen, ghedeurende defe Nederlandtlchen
ende Franfchen crijch,bolwercken buijten de grocte gordine ghe-
leyt,alseylandekensdacr af ghefcheyden,welcke de Iralianen Revellimnoe-
men, de Frangoifen Moineaux, daermé over een houten brugghe in comt.,
Het veordeel darter uijt verhoopt wort, is, dat de viant fchoon fulcken

bolwerck




149

on the outside) are apt to close better, so on the contrary, through pressure from
the inside to the outside, because upon the inside they are natrowest, are apter
to unclose. Thus, if it were necessary for bastions to -withstand pressure all along
their outsides, then would the round or many-angled figure for that purpose be
stronger, but such pressure is not expected upon it1). Concerning the bullets
that are shot from outside against it, they do not exert a pressure from everywhere, to
wit of that nature for which one makes or should make round constructions, for as
a man does as lightly make a hole with a pick axe in the wall of a round or
polygonal bastion as in that of a bastion with few angles, so likewise a bullet
makes as great a hole in one as in the other. Therefore we must not, for such
a vain conceit of advantage seek either round or many-angled bastions, for it
strives against the points of the scope whereupon the fortresses of the present time
are based, namely flanking, and most enclosure. Against the flanking, because
round or polygonal bastions have need of much ordnance to defend them,
which in others may be done with little. Against most enclosure, because the large
curtain having an inward bend, being therefore longer and costlier, yet loses so
much ground or space as would be enclosed betwixt the crooked curtain and the
line drawn straight. Be it far from us then that we should strive after polygonal
bastions, the more so because if it were possible, we should rather seek to complete
a fortress with flanking bastions wholly flat before, without a corner (of which
shall be spoken in its place, to wit, in the 2nd difference of Chapter 7) we ought
then to make them of that fashion by choice. Adding finally thereunto that
the imperfections and defects in the old round bastions have taught us before to
find well-flanked bastions, as has been said in Chapter 5, I say, for conclusion,
that bastions with two whole straight curtains are of the best form that according
to the nature of the fortresses of this time have hitherto been in use.

4th DIFFERENCE
anceming ravelins or separated bastions

During the wars of the Low Countries and France, there have in many places
bastions been laid outside the large curtains, separated from them like islands,
which the Italians call Rivellini, and the French Moineaux, which are entered via
a wooden bridge. The advantage that theteby is hoped for is that an enemy, having
taken such a bastion, cannot yet immediately take the town, because there remains

1) This sentence is nicely composed and contains a convincing ctiticism on the often wrong
opinion about the influénce of artillery-fire on stone towers and masonry bastions.




STERCTENBOVWIN G, g1
bolwerck inghecreghen hiebbende,foo en heeft hy daerom de Stadt nier,
alfooder noch een diepre is, tuffchen vlelve bolwerck ende de gordine.

De achterdeelen daer teghen fijn defe: Ten eerften dar fulcke bol-
wercken haer groote gordine nict (0o volcomelick en * ftrijcken als de Rafens.
ghemeene, overmidts {y verre daer af ligghen. Ten anderen, de bele-
gherde en connen malcander in tije des ftorms niet (oo wel byftaen, om
alle nootlicheyt of ende an te brenghen, ende het {preken ende vgheroep
van malcanderte hooren. Boven dicn, als de.viantde * bedeéte wechin gurrider.
heeft, foo can hy lichtelick die houten brugghe af (chieten, waer deur fy
gant{chelick van malcander ghelcheyden fijn : Tis waer datmen in droo-
ghe grachten, deur een overwelfde ganck onder de eerde vande fterckre
int bolwerck mach commen,om alfoo gheen brugghe te behouven,doch
en fijn daer mede dander onghevallen nict voorcommen, wane het an-
brenghen van alle nootlicheyt , ende om malcander metter hacft by te
ftaen,is alloo noch ongherievigher. Inder voughen dat foodanighen bol-
werck beter om winnen isals een ander, ende hoe wel de viant dan noch
de ftadtnieten heeft,doch foois hy mecfter vande gracht,of canfe lich-
telick worden : de ftof des felfden bolwercx mach hem dienen , om de
placts tullchen het bolwerck ende de gordine te vallen. In fomme,al{oo-
men ghemercke heeft het meefte voordeel in afghefcheyden bolwercken
niet te wefen, fy worden tot ettelicke plactfen verandert, ende als ghe-
meene bolwercken ande gordine ghewroche: Volghende welcke mey-
ning, wy en hebbenfe als by * verkiefinghe ande volcommen fterckten Eteffisnims
niet willen oirdenen: Doch daermen hem na gheleghentheyt der placts
amoet voughen, macht fijn befcheyt hebben.

s VERSCHIL VAN RONDE
of cantighe * {chutfels. Oreillns,

D £ ghene die ronde fchotfels beghecren,achten de ronde form voor
ftercker,ten anderen dat de (pringhende tticken van cantige fchut-
felsalfmen(e befchiet, de belegherde meer befchadighen, ende de grache
meer vullen,

Soo veel de fterckheyt angaet,die inde ronde form meerder foude fijn
als in dander, het bedencken mach daer op tweederley vallen, te weten
van [chieting recht daer op commende, om het heele werck te gronde
te worpen, ofte fijdelingfche fchicting, alleen om canten te breken : Soo
veel het cerfte belangt, daer teghen is verclaring ghedaen intvoorgaende
3¢ vetlchil , ende bethoont datmen om fulck vermoeden van voordeel
gheenrondt werck en behoort te veroirdenen,dat anderfins ghebreckich
is, Angaende het ander bedencken , men moet bekennen dat cantighe

houcken
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a depth or ditch betwixt the same bastion and the curtain.

The disadvantages ensuing therefrom are these: first that such bastions cannot
so perfectly flank the large curtain as the ordinary bastion, because they lie far
from it. Secondly, the besieged cannot in time of an assault so well succour each
other with all necessities, to and fro, or hear the cry and calling of each other
so well. Furthermore, when an enemy has won the covered way, then he can
easily shoot at-and break the wooden bridge, by which the bastion is wholly
cut off from the fortress. It is true that in dry ditches such a bastion may be
entered by a vault underground, and therefore will need no bridge, yet other
disadvantages are thus not prevented, for the bringing in of all necessities, and
assisting each other rapidly become even more inconvenient. So that such a bastion
is better to be won than another, and although an enemy then has not yet the
town, yet he is master of the ditch or may easily be so: the material of the said
bastion may help him to fill the ditch betwixt the bastion and the curtain. In
all, seeing that the greatest advantage is not found to be in ravelins, so in several
places they are changed, and as ordinary bastions connected to the curtains,
following which opinion we have deliberately considered them not to belong to
our regular fortresses. Yet, as a man must act according to the situation, he can
take his decision.

5th DIFFERENCE
Concerning round or angular orillions 1)

They that desire round orillions, reckon the round form stronger, while the
pieces flying from angular orillions duting shelling do more offend the besieged
and fill the ditch more. :

Concerning the greater strength that is said to be in the round form in
comparison with the other, the consideration thereof is two-fold, to wit, of shot
that comes straigth upon it, to beat the whole work to the ground, or shot
coming sideways, only to break edges. Concerning the former, this has been
explained before in the 3rd difference, which taught us that for such a conceit
of bepefit we should not make any round work, which in other respects is
faulty. Concerning the other consideration, we must acknowledge that angular

—

1) This question: Orillions or Shoulders? which Stevin subjected to a detailed discussion, has
also been studied attentively by his follower Coehorn; it is the only place in his Niewwe
Viestingbouw where he mentions Stevin by name. In the English translation by Thomas Savery of
1705, folio 9, the conclusion is: ““And as sometimes we build with Orreillons, and sometimes with
Shoulders, we should declare with Ssevin for Oreillons for the same Reasons he gives: Because they
leave no corner upon the Face, but round off so that the Bullets cannot so easily break them”,
Stevin too agreed with this, but he still concluded that “the angular orillions” pleased him best.
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houcken van ter fijden lichtelicker ghebroken worden, dan uijterfte fij-
den van ronde formen: Maet foomen neemt dattet rondt fchutlel *mach-

_ telick int cantich beftaer,ende op fijn ronditheyt met die cauten noch ver-

dicke ende verftercke is, de fake fal een ander infien hebben, Angaende
ymant hier teghen mocht voortbrenghen, datmen foo wel een cantich
tchuefel int ront bedencken mach, diens canten met rondtheyt verdicke
fijn, als een rondrint cantich, diens rondtheyt met canten bedecke is, de
antwoort valt daer op,dat foomenl(e even lanck neemt,ghelijck de reden
in fulcken ghevalle {chijot te verey(Ichen, {oo fal hetcerfie plaets hou-
den, het ander moet wijcken. :

Wat de verhinderinge der fpringhende ftucken belangt, waer afnoch
maer te rekenen en is het verfchil der ftucken van cantighe o ronde
fchutfels 7 Hier op {egrmen, dat ghenomen fulck verfchil bemerckelick
waer, dat de belegherde met * bor(tweeren daer teghen bewaert fiju, oo
wel als teghen de ghetrapte (ijden der bofgaten, die cttelicke teghen het
inflieren der clooten in plaets van even fijden veroirdenen, fonder fulcke
fpringhende ftucken te vreefen : Voort dat fulck cleen verfchil, metga-
ders het cleen verfchil der grachtvullinghe, welcke uije deen meer foude
meughen commen als uijtdander, altemacl nict te bedien en heeft, ver-
leken byde voordeelen die van cantighe fchutfels cominen : Als datfe
haer volmaecte formhebben,na den eylch der ftrijckfchoten: Datfe beter
den * ftrijckhouck bedecken, ende datter volcommender * ftrijckinghe
langs henen can ghedaen worden: Waer by noch te overdencken valr,
datmen deur het {chuwen van fulcke rondtheyt | tor den conftighen aert
der frijckelicke fterckeen defes tiits gherocht is, foo wy inc 3¢ Hooftitick
breeder verclaert hebben. Defe voordeelenteghen achterdeclen ouerleyt
fijnde, foo hebben cns de cantighe feutfels beft bevallen.

¢ VERSCHIL OF.DE BINNESIIDE
des” [chutfels bequamer ghetrocken Wort"evey-
dich met de grovte gordine, of niet.

E TTELICKE Willen de binnefijde desfchufels, als de lini P ! inde
1¢foerm des 2 Hooftfticx , ghetrocken hebben evewijdich met de
groote gardine H K, achtende den *ftrijckhouck alfoo beflotender ende
beter bewaert te wefen , dan ofmen dic van vooren wijder open ftelde,
Ander ter contrari willenfe fcheef trecken, na den loop vant uijterfte
datmen fich voorftel: fijdeling te willen (chieten , welck ghevoelen ons
oock belt bevalt om defe redenen: Tis feker,oft immer daet voor te hou-
den, datmen mettet buijtenbofgat nier alleenelick een frijek(chore eve-
wijt vande groote gordine en wil {chieten,maet oock,alft den noot voor.

derr,
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orillions may sideways be mote easily broken than the outsides of round forms.
But if we assume that the round orillion greatly consists of corners and that in
its roundness, it is thickened and strengthened with corners, the matter will then
require another insight. If any man should allege against it that we might as well
think an angular orillion to be a round orillion, whose corners are thickened or
strengthened roundwise, as a round orillion to be cornered, whose roundness is
covered with edges, the answer hereunto is that if we take them equally long,
as reason in such a case requires, then the first must be maintained and the latter
given up. .

Concerning the damage that may be done by the flying pieces, in which
connection we have only to reckon with the difference between round and angular
orillions, unto this we say that if such a difference were appreciable, the besieged
would be protected by the parapet as they are by the stepped sides of the
embrasures which some make against the flying of bullets instead of .even sides,
without fear of the flying of such pieces. Moreover, that so small a difference,
with also a so small one as that of the filling of the ditch, which might be greater
for one than for the other, are things of no moment, compared with the advantages
of angular orillions, which have their perfect shape required by the scouring shot.
That they cover their flanks better, and may be more perfectly flanked all along,
in addition to which it may also be considered that by avoiding such roundness
one has arrived at the ingenious form of the flanking fortresses of the. present
time, as we have shown more extensively in chapter 5. These advantages having
been compared with the drawbacks, angular orillions are preferred by us.

6th DIFFERENCE
Whether the inside of the orillions should be'drawn parallel to the

large curtain or not

Some want to have the inside of the orillion, as the line Pl in the first figure
in Chapter 2, drawn parallel to the large curtain HK, thinking the flank thereby
to lie more covered and better defended than if it were laid out wider before.
Others on the contrary want to have it laid skewing to shoot sideways, to the
outermost that might be, which idea pleases me best for these reasons. It is
certain, or at least ought to be thought so, that from the outermost embrasure
we would not only in the flank shoot a scouring shot parallel to the large curtain,
but also, when need requires, more sideways outward to the curtain of the bastion
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dert, meer terfijdewaere uijt na de teghenoverftaende bolwercex gordine
toe, lutrel of veel, dacrom alfmen foo fchiet, ende dat dan de binnefijde -
desfchatfels ghetrocken is deur I evewijdich met de groote gordine,foo
moet toflchen delini befcrevé vanden vlieghenden cloot,ende des fchuta
fels houck P, een ledighe onghevulde placts wefen , foo groot als die
fchoenfheyt veroirfac& : Nu of dic ledighe plaets ghevult waer, fal daee
mede den frijckhouck te meer ontdeckt fijn, blijvende des fchutfels
uijeerfte cindel op fijn felve placts? neenfe niet met allen,maer het {chut-
fel fal daer foo veel dicker en ftercker wefen , ende fijn voorhouck 1 foo
veel plomper ende beter hebben,als die vulling bybringt. Ofte tornoch
meerder claerheyt aldus ghefeyr: Wanneer des {chut{elsbinnefijde P 4,
afwijckt vande groote gordine, ofmen dan vande felve fijde foo veel ftof
af brake, tot datle evewijdich waer met de voorfchreuen groote gordine,
foude dacr mede den firijckhouck te beter bewaerr fijn2 Sonder twijffel
neenfe,maer het fchutfel foude oo veel ghedunt ende ghecranckt wefen,
ende fijn voorhouck ! van (oo veel ghelcerpt,als die afghevallen ftof ver-
oirfacckr. Wij befluijten dan, dat de binnefijde des{chutfels inet meer-
der voordeel ghetrocken wort,na den loop vande fchoen{che (chietinghe
diemen fich voorftelt te willen doen, dan evewijdich vande groote

gotdine,

7 VERSCHIL OPDE PLAETSEN
d:s® ﬁrycéhoucx ende i’ ghene
daer in comt,

A,I EN heeft over een tijt, de onderplacts ende middelplacts des
ftrijckhoucx met overwelffelen ghedeckr, om alfoo de boveplacts
opt overweltlel der middelplaets meerder ruymte te gheven, Vije defe
overwelvinghen fijn, (0o de ervaringhe daer na leerde, ettelicke ongh -
vallen ghevolght, te weten, dat te wijle de viant die befchoot, (oo en con-
demen daer onder, van weghen de {pringhende ftucken, niet bevrijt fijn:
Ten anderen, foo fpleten en braken de overwelffelen vande gewelt haers
eyghens ghefchots, in fulcker voughen, datmen daer boven noch daer
onder verfekert en was: Ten derden, foo wierden die plaetfen, alfmen
daer uijt {choot, foo feer met vier en roock vervule, datmen niet en fach
watmen dede, noch fonder groote banghicheyt daer en conde blijven,
veroirfakende verlies des ghehoirs ende ghefichts : Ende hoe wel tot dien
cinde lochtgaten ghemaet wierden, om den roock e vertrecken , noch
en hielpet niet. Om teghen fulck ongheval te voorfien, foo en heefimen
daer na die plaetfen deen niet rechr boven dander ghebouwet, maerde
middelplaers, wat meer achrerwaert dan de onderplacrs, ende de bove-

placts wat meerachterwaert di de middelplaets,al(oo dat de placet{en bo-
H ven
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opposite, little or much; therefore when we shoot so that the inner side of the
orillion is drawn through I parallel to the large curtain, then there must be
betwixt the line described by the flying bullet and the angle of the orillion P,
an empty and unfilled place, so great as the skewing of the orillion is. Now,
if that empty place were filled, should the flank thereby lie the more uncovered,
the outermost corner or end of the orillion I remaining upon the same place? No,
not at all, but the orillion will be there so much thicker and stronger, and its
forecorner 1 be so much flatter and better, as the filling contributes. Or for better
expressing, let it be thus said: when the inside of the orillion Pl parts. from the
large curtain, if then we did break off so much of the materials of the said inside,
until it were parallel to the large curtain, should therewith the flank be better
defended? Without a doubt no, but the orillion would be so much thinner and
weaker, and its forecorner 1 would be so much sharper, as the material dropped
off caused it to be. We conclude then that the inside of the orillion may with
more advantage be laid out agreeing to the flanking, to shoot sideways, than
parallel to the large curtain.

7th DIFFERENCE
Concerning the places in the flank, and what pertains to it 1)

It was a custom for a time to cover the lower and the middle place in the
flank with vaults to give the upper place over the vault of the middle place more
room. Out of these vaults, practice has taught us, several inconveniences have
followed, to wit, that during the time that an enemy battered them, no one could
be free or safe under these vaults from the flying stones. Furthermore, the vaults
split and fractured under the force of their own ordnance, so that nobody was
protected, either upon them or under them. Thirdly, the said places were so
troubled by the fire and smoke of their own ordnance, that men did not see
what they did, nor could any man without danger of losing hearing and sight
tarry in them. And although vents were made, to the intent that the smoke might
be drawn off, yet they were of no avail. To redress this inconvenience afterwards
one place was built not right over the other, but the middle place more backwards
than the lower place, and the upper place more backwards than the middle place,

1) The drawbacks of the vaults mentioned by Stevin (above the lower and middle places of the
flanks) are also found with Matrolois (Sterckten bouwing of Fortificatie, fol. 96: Of Casemates);
Brialmont confirms (Steichen, p. 114) that in Stevin’s time no casemates were built any more,
because of their defects, but that he himself realized the possibility of improvement, pethaps
because he knew the so much better projects of Albert Diirer and his cannon-cellars.
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ven open fijn fonder overweltlels,alleenlick wordender overwlficts che-
leytinden wal daer achter ftaende, ghelijck int 25 punt der gronueycke-
ping des 2 Hoofiftiex ghefeyt is ,om daex onder wijt reghen en (nee,
ooci uijt de hitte der Sonne te moghen wefen , om vghelchot, clooter,
cnde ander reetfchappen daer 1oe dienende int drooghe te fieilen.

B:langhende den fteenen iteygher, die etelicke heel onbefloten ende
bloot legghen, om vande bove placts na de middelplacts te commen, die
en {chijnt niet fonder eenich perikel, want de viant gheroche fijnde, of
met ghewelr,of deur liftighenacflach, inde felve middelplaets, (oo can
hy voort ecommen over den hooghen wal inde fterckte, fonder dat hem
ecnich ghebau belet : Daerom hebben wy inde voorfcreven grontreycke
ning, den felven fteygher met een muer afghefondert, alioo dat de mid-
delplaets met een deure vande boveplaets can ghefcheyden fja.

Angaende dc * bofgaten der dric plaetfen, die heetimen certijis alfoo
ghemaet, dattet nautte der felver quam ant buijsenfte einde des * borft-
weers, voort n2 de binnefijde breeder en breeder.

Hier mede waren de belegherde wel beter befchermt voor het inflie-
ren van des viants clooten,danfe nu fijn,mer bofgaten ter contrari buijten
wijtft ende binnen nauft : Maer wederom daer teghen, foo vielen op fulc-
ke wijfe de buijtenfte canten der *randen feer dunne,ende vghefchot dacr
op goede vating hebbende, wierden lichtelick afghelchoten, ende de ga-
ten teiftont (eer vermeerdert. Ten anderen foa braken de tanden, van
weghen der belegherden eyghen ghefchor, deur den flach des ontftcken
bufcruijts, vwelck deur die nauwe plaets moeft vlieghen. Om dit onghe-
val te voorcommen , foo paftemen daer na het naufte der bofgaten opt
middel des burftweers: Maer alle voordecl teghen achicrdeel, deur veel
ervaringhen overleydt fijnde, foo wort nu oirboirft gheacht de naufte fijde
teenemael opde binnecant des borftweers te legghen, opde manier als
inde grontieyckeninge der 2° ende 3° form des 2 Hooftfticx ghedaen is.

8 VERSCHIL VAN RECHTE
en cromme grovte gordinen.

1* VOORBEEET.

E TTEL1CcKE hebben gheacht, dat foomen met de * firijchoucken

een groote rechte gordine wilde befchermen vande ftormen des
viants,dat deen ttrijchouck met (chieten dander ftrijchouck,ghefchot,of
bolwerck te groote fchade foude doen. Om teghen twelck tc voorfien,
fy gheven de groote gordine int middel ecn nijtwendighe bochr, alfoo
darelcken helft comme inde lini, daer de bolwercx gordine op ghetroc-
kenis,als inde form hieronder,alwacr clcké helft der gordine een ftsijck-
hauck alfoo bedecke,datmen van deen tot dander niet fien en can,

Hier



157

leaving the said three places open overhead without vaults, vaults only being
made in the walls behind them, as is said in the 25th point of the ground plan
in Chapter 2, to the intent within these vaults to protect ordnance, shot and
other implements appurtenant to the ordnance, from rain, snow and heat of the
sun,

Concerning the stone stairs, which some do lay wholly open, to go from the
upper place into the middle place, it seems to be- not without danger: for an
enemy getting unto the middle place, either by force or surprise, may then by
that stair come unto the top of the rampart, without hindrance of any building.
Therefore I have in the aforesaid ground plan separated the same stair with a
wall, so that the middle place may be separated by a door from the upper place.

Concerning the embrasures in the three places, heretofore they were made so
that the narrowest of them was set at the outermost edge of the parapet and
thence inward they were made broader and broader.

With these embrasures the besieged were better protected against the enemy’s
bullets than they are now with embrasures that are widest without and narrowest
within. But on the other hand, the outsides of the merlons thereby became very
thin and the enemy’s shot taking good hold upon them, they were easy to shoot
off, and the embrasures immediately were made much wider. Furthermore,
these merlons were also broken by the defendants’ own ordnance through the
explosion of the fired powder, which must fly through that narrow hole. To
avoid which inconvenience, afterwards the narrowest places of these embrasures
were placed in the middle of the parapet, but all the advantages and disadvantages
being diligently considered through much practice, it is now found that the fittest
place to make the narrowest part of the embrasures is on the inner edge of the
parapet, after the manner of the ground plan in Figures 2 and 3 of Chapter 2.

8th DIFFERENCE
Concerning straight and bent large curtains

ist EXAMPLE

Some have thought that if one wanted to defend a large curtain by a flank
from scaling and assaulting, that the one flank would with its shot greatly offend
the other flank, artillery and bastion opposite. To prevent this they give the large
curtain a bend in the midst, such that each half is laid out upon the same line
that the curtain of the bastion is framed upon, as in the figure following, in which
each half of the curtain covers a flank, so that one flank cannot be seen from
the other.
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4 ‘Hier teghen wort wederom ghefeyt, dat clcke halve gordine aldus
. maer van cea fijde *gheftreken en can worden, daer fy andcrs hacr ftrije. Meré.

king van beyden fijden crijchs, dacrom een ftrsjckhouck door de viant

_ter neder ghevelt ijude, foo bhjfter een halve gordine onbefchermt.

. Tenanderen, foo ift een eyghen{chap 1n alle groote gordine die maer-

van ecn fijde gheftreken en wort, datter een placts tot voordecl des viants

bedet ende onbefchictelick blijfr: Om welcke placts te beferijven, feo ‘

~neemt doot rghedacht twee * oneindelicke platten, het een ftrcckende T infrite
langs de afdakinge des borftweers vande groote gordive, het ander langs

"de afdakinghe vant borftweer des ftrijckhoucx, want de placts, welcke -

" voorden ftnsjckhonck wilchen die platten begrepen is, en can tot ghee-

nen oirt int gheficht commen, vande ghene dic langs de afdakinghe
der borftweercn fiet, ende veivelghens al wat in dien houck tufichende
felve platten ftact, is verborghen : Inder voughen dat de viant foo wel
ter eender fijde onder den ftrijckhouck , als ter ander Gjde inde groote
gordine, metter handt (al meughen graven en breken na fijn wille, fon-
© der vande belegherde verhindert te wotden. Ende by aldienmen door
-¢ghedacht noch fulcken *plac treé , langs de afdakinge vant borltweer Parum.
ten cinde des (chutfels, men {3l daer onder tuflchen de platten oock der-

- - ghelijcke onbefchictelicke placts crijghen. -

Ten 3, foo de viant fonder * muerbrake de groote gordine metleeren Sreda.
beftormt; infulcken gevalle {chietmen nije de fhrijckhoucken met keyen
ende ketenghelchot, vwelck grooter tnoortder vianden doet, fonder bol -
wercken te befchadighen.

Ten 47, by aldien de ftorm over muerhrake ghedaen wort, foo {chiet-
mea vriclick met grof ghefchut in die afghevallen fteenen, om met de
{pringhende fticken onder de viant imeerder fchade te doen,ende dar fon-
derde bolwercken te brelien, want de clooten inde puyn commende, of
fy blijvender in fteken, of verliefender haer crache op, of nemen eenon-
teker foronck,

H : Ten 5%,
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Against this it is said that each half of the large curtain can be defended or
scoured from one flank or side only, because otherwise it would be scoured from
both sides; therefore, when one flank is ruined by an enemy, one half of the
large curtain remains unflanked.

Furthermore, it is a property of all large curtains that are scoured but from
one side, that one place remains for the profit of the enemy covered and shot-free.
To describe this place, I take by supposition two infinite planes, one stretching
along the shelving of the parapet of the large curtain, the other along the
shelving of the parapet in the flank, for the place before the flank included
betwixt the two planes can by no means come into sight for those that look along
the shelvings of the parapets, and therefore all that stands in the corner betwixt
those two planes is safe, in that the enemy, upon one side under the flank, as
well as upon the other side under the large curtain, may with hands dig and
break at his pleasure, without hindrance of the besieged. And if a plane were
drawn along the shelving of the parapet at the end of the orillion, there would
likewise, betwixt the plane and the curtain, the like protected place be found.

Thirdly 1), if an enemy should assault the large curtain with ladders, without
a breach, in such cases we shoot from the flank stonés and chain shot, which
effect great murder amongst the enemies, without damaging bastions.

Fourthly, if an assault is made over the debris of a breach, we may freely shoot
amongst those ruins with great shot to offend an enemy more with the flying
stones, without breaking the bastions, for the shot landing in the rubbish either
remains there, or loses its force in it, or rebounds uncertainly.

1) With points 3, 4 and 5 Stevin wants to demonstrate that, if one only uses good ammunition
(in this case stones ot chain-balls) and shoots carefully, the chance that one hits from one flank
the one opposite, is not great, The assertion in point §, that an assault only seldom occurs, is indeed
characteristic of his time.
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Ten 5, flormen ghebueren felden,ende en gheduren foo langhe nier,
dat de bolwereken dacrentuffihen foo groote {chade lijden,of ’prouffijt
en is veel meerder,datter comt uijt de gheduerighe vreele , die de viant
belet hem wflchen fulcke twee ftrijckhoucké totden ftorm te begheven.

2* VOORBEELT.

oMMicutE hebben de gordine tuflchen twee bolwercken in drien
X ghcbiokcn,het middelfte deel innewactt gheleyr,ende daer antwee
* ftri) khoncken ghebroche ,wjtwelcke nict alleen dar middelfte deel,
maer ook de bolwercx gordinen volcommelick *gheftrcken worden,
als hier onder, achtende daer mede de gordine mecrder fterckie , ende
beter bewaernis te hebben.

Hier op fegtmen dat een van beyden, te weten, of de twee bolwercken
ftacn van malcander foo verre, datclex ghefchor de gantfche groote gor-
dineniet ftrijcken en can, ofte foo na dat daer gheen ghebreck afen is.
By aldien fy fuo verre ftaen, [0ois elck gordijndeel dat nevens het bol.
werck light, alleenelick bewaert met een ftrijchouck , te weten met dien
daeran gheracdt, wantdander ftrijchouck is re verre,ende vanden ftrije-
houck des middelften deels en cant nietghefien noch gefireken worden,
Inder voughen dac de vianteen ftrijchouck des bolwercx ghebreken heb-
bende, oo blijfi her gordrjndeel daer an flaende oabelchermr. Oft an.
derfins cen finjchiouck des middelften deels der gordine ghebroken we-
ferde, foo blijfter een bolwercx gordine ongheftreken, overmides het
ander bolwerck te wijt daer af is. Maer by aldien de twee bolwercken
malcander na ghenouch ftaen om de heele gordine dacr ruflchen lig-
ghende, oock om deen des anders bolwercx gordine re connen ftrijcken,
foo fijn de twee frijchoucken des middelften deels daer onnodich, want
can het ghetchot van deen firijchouck des bolwercs, fijn cracht doen 1ot
ant einde der gordine mflfchen de bolwercken,ende torant eirde der bol-
werex gordine, met meerder reden falt {ijn crache connen doen opt mid-
deltte derdendeel. Twelck anghemerckr, fulcke gordinen worden met
giooter coften meer vercran@, want het ghefchot can grooter *mucrbrake
cudi fchade doen, opde canten der * [chutfelen van ghebroken gordie

nen,
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Fifthly, assaults happen seldom and do not last so long that the bastions in
so short a time are damaged, but the profit that proceceds from an enemy’s fear
to put himself betwixt two flanks in going to an assault is far greater.

2nd EXAMPLE 1)

Some have divided the curtain betwixt two bastioris into three parts, laying the
middle part drawn inward, and made two flanks to it, from which not only the
same middle part, but also the curtains of the bastions are perfectly flanked, as in
the following figure, considering thereby the curtain to be stronger and better
defended.

Hereunto we say that either the two bastions stand so far apart that the ordnance
in each of the bastions cannot scour the whole curtain, or else stands so near that
there is no need of it. If they stand so far apart, then either part of the curtain
next to a bastion is defended by one flank only, namely by the one on, that
side, for the other flank is too far from it, and from the flank in the middle
part it can neither be seen nor scoured, so that the encmy having broken one
flank of the bastion, that part of the curtain next to it remains undefended.
Or else, one flank of the middle part of the curtain being broken, then there
temains one curtain of the bastion unflanked, because the other bastion is too far
from it. But if the two bastions stand- near enough together to scour the entire
curtain betwixt them, and also the curtain of each other’s bastion, then there
is no need of the flanks in the middle part, for if the shot from one flank of the
bastion can scour the whole curtain to the end, and the curtain of the bastion
throughout, with much more reason it may make its force felt upon the middlemost
third part. Which considered, such a curtain is with greater cost more weakened,
for the ordnance can make a greater breach and do more damage to the edges
of the orillions of broken curtains than to a whole, straight and even curtain,

1) In these three examples Stevin describes the “ordre renforcé” as it appears from Mallet’s
Travaux de Mars, Dutch edition 1672, 2nd volume, pp. 205-212; this manner, ascribed both to
Spaniards and Italians, is said still to occur e.g. in Le Dessin'on la perspective militaire, by the Jesuit
father Bourdin, publishcd in Patis in 1655, but was probably much older, because also contem-
poraries of Stevin, like Adriaan Anthonisz, already applied it. That Brialmont wants to understand
by this method the inward broken curtains in the 7th Chapter, 2nd Difference, must be due to
an etror,
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" nen,dan op heel rechte ende even. Ten andeié fjnfe van cleender begrip.
Ten 3, de houcken der bolwercken commen aldus fcherper ofron-
plomper tc welen, dacrmen hem deur ghemeene reghel voor wachien
moct.
3* VOORBEELT.

N pER enhebben de groote gordine nietalleenelick in drien ghea

deele alfvooren, macr wel in vijven, ghelijck hieronder: Welcke
marier uijt de bovefcreven redenen’noch ergher gheacht wore dan die
des 2 voorbeelts, als wefende van flimmer bewacrnis, minder begrip,
van noch {cherper of onplomper ende crancker bolwercxhoucken, ende
boven dien alles ftreckende ot meerder onnutte coften.

-4¢° VOORBEELT.

D AER nabemeré fijnde de bovefcrevé favte des 2™ ende 3 voor-

" b.elrs, 1e weten datmen uije yder * ttrijckhouck dander gordijn: fr.
fticken niet fien en conde, men heeft de declen (cheef ghetrocken,ende
voor malcandes knjckelicker ghefiele, als hier onder.

Waer op ghefeyt worr, fulcke verbetetinghe anderfins meerder verer-
gheringhe re veroitfaken, als dar de houcken der bolwercken alioonoch
fcherper-ofie onplomper vallen : Boven dien datmen met veel coftelicke
wallen noch weynigher placts begript, Wy befluijten dan dateen ganitiche

: H 3 : rechie
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Furthermore they enclose less ground.
Thirdly, the angles of the bastions in this manner are sharper, or less flat,
which by the common rule we must avoid.

3rd EXAMPLE
Some have not only divided the large curtain into three parts as before, but
into five, as shown below, which manner owing to the reasons described before
may be esteemed even worse than that in the 2nd Example, as being of less
defence, enclosing less ground, having sharper and weaker angles of bastions
and because it is found to give rise to greater and unnecessary cost.
3
4th EXAMPLE
After the faults in the second and third examples had been found, to wit,
that out of every flank the other part of the curtain could not be seen, the said
parts were drawn askew, and set flanking as hereunder.
Whereupon it is said that such improvements in other respects make it much
worse, for the bastions become even much sharper. Furthermore, with much
more cost of wall, we shall enclose less ground. We conclude then, that one whole,
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rechte groote gordine tuflchen twee bolwercken,de bequaemfte manier
is diemen inde volcommen fterckten tot noch toe ghebruijckt hecft.

o YVERSCHIL VANDE DICKTE

der leeghe gordinc,ende de breede
des gancx daer ackter.

D e * ftrijcking die in alle volcommen fterckte vereyfche wort, is
tweederhande, d’cene langs flaende viacken, als der caden en gor-
dinen vande buytfijde ende binnefijde des grachts,daer eyghentlick t'ge-
fchot der * ftrijchoucken toe veroirdent is : Dander langs ligghende
*fichteindet{che vlacken,als des velts ende der afdakinghen vant boorft-
weer der * bedece wech, diens volcommentte ftrijckinghe vande leeghe
gordine ghefchict, om alfoo meer vianden te connen ombrenghen, cock
om fijn fchantfen licheelicker te moghen brcken, dan met ghefchot dat
van hooghe comt, deur dien de frof” der fchantfen aldus meer verfpreyr,
ende dar den deurvlicghenden cloot hem meer belchadighen mach.
Dacrom fterckten die den * fichteinder nict velcommelick ftnjcken en
connen, haer ghcbree@ een goet deel der volmaeétheyt: Soodanighe
fijnte diens borftweeren der Jeeghe gordine een ficenen miuerken is,twee
ot drie voeten dick,met bofgaten dacrin,deur welcke men met moflchet-
ten ende kandwocren fchiet: Voort een fmalle ganck dacr achter van
3 of 6 voeten breet. De reden van haer ghebreck isdefe: Ten ecrften
datmen op fulcke order gordinen gheen giof ghefchut bruijcken en
mach om den fichreinderre * ftrijcken, overmits den ganck te fmal is,
oock met afvallende walbrake hacft vervalt wort. Ten anderen,dat foo-
danich ftcenen borfiweerken, teghen des viants grof ghelchot niet due- -
renencan, oock dat de fpringhende puyn de belegherde groot achter-
deel doet, hun belettende, foo wel cleen als groot ghefchut daer te me-
glien befighen. Om fulck ongheval te fchuwen, ende het bovelcreven
voordeel te ghenutten, foo hebben wy inde teyckening der volcommen
ftecckee, ghevelght her ghevoelen der ghere die cborftweer der leeghe
gordine,foo dick veroirdenen als het boritweer der bovegordine, met cen
ganck breet 20 vocten, wefende noch inden hooghen wal tot de behoir-
licke plaetfen,overwelfiels om vghefchor fijn deyfing in te nemen. Ende
by aldienmen beneven r’ghene boven ghefeyt is, noch infier, dat der
* itrijchoucken leegfte plaetlen, als by ghemeene reghel,her groctite ghe-
fchot vereyfchen, {00 is dacr uijt cock te yerftaen, datmen fijn rekening
behoirt te maken,opde leeghe gordine aieralleenclick foo greet ghefchuc
tc moeren ghebruijcken als opde bovegordine, maer eer grooter, ende
vervolehens de reden tewillen  dariet werck der &lve leeghe gordine daer
u2 argheieydewort,

Sommi-
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straight curtain betwixt two bastions is the best manner that hitherto has been
used in regular fortresses.

oth DIFFERENCE
Concerning the thickness of the lower wall or curtain and
the width of the way upon it behind the parapet

The flanking or scouring, which is required in all regular fortresses, is of two
sorts: one all along vertical planes, as the banks and curtains of the outside
and inside of the ditch, for which the artillery in the flank is properly appointed.
The other along planes which are horizontal and flat, as the field and the shelving of
the parapet of the covered way, whose perfect scouring is from the lower curtain,
to kill more enemies and to break his trenches. more easily than with shot that
comes from the higher wall, because the materials of the trenches with such
a shot scatter more, and the throughflying shots do more harm. Therefore,
fortresses that cannot perfectly scour the level line, are lacking a good part of
their perfection. So likewise are they that have upon the lower curtain small
stone parapets, 2 or 3 feet thick, with embrasures in them, out of which muskets
and pistols may be used, and besides have behind the parapet a small narrow
way of 5 or 6 feet broad. The reasons of their imperfections are these: first, that
upon such a lower curtain no great ordnance can be used to scour the level line,
because the way is too narrow, and will be quickly filled with the debris of a
breach. Secondly, that such stone parapets cannot withstand the enemy’s great
ordnance; also, that the flying stones hinder the defendants there to use either
great or small shot. To avoid that mischief, and to enjoy the benefit before
spoken of, I have in the plotting of a regular fortress followed the opinion of
those who appoint the parapet of the lower curtain to be as thick as the parapet
of the higher curtain with a way 20 feet broad, while in the upper wall are
vaults at certain necessary places for the ordnance to recoil into. And if, besides
what- has been said above, we also see that the lower places in the flank, as
by common rule, require the greatest ordnance, so is thereby also to be under-
stood that we must make our reckoning upon the lower curtain, to use not only
such great ordnance as upon the higher, but much greater, and according to
that reason the work upon the lower wall must be handled.




STERCTENBOVWING,

Sommwhc wel verftaende de nootlicheyt van dit ﬂn)ckcn des ficht. .

rinders, veroirdenen (eker manier van ktrijchoucken , anden punt des
borttweers vande bedecte wech die teghen over cmiddel der groote gor-
dine comt, om van daer ijdeling des viams {chanifen opde aﬁlakmghc
ende opt veltte befchieten :- Maer deleeghe gordine na tbehoiren weer-
baer vc;oudent(]ndc, {y is daer toe veel bcquamcr, waat de viant lig-

~ ghendeopde afdakinghe teghen over den houck ecns bolwerex , foo ¢n-
H{men hem vande gordine dcs felfden houcx niet. alleen veel meldcr, als.

van foodanighen mx){houck riaer boven dicn breeckmen hem fijn

{chantfen met meerder verﬁ:kerr’lcy( ende gerief der belegherde : Oock
© wanneermen fulcke uijtwendighe ftrijchoucken verlaten wwoct, {oo ghe-
-dienfe tor-groot achrerdeel der ftercke.

War de coorde belangt, dic ghemeenlick tot cyzast-der L.COHP gordine
boven het * befchoyfel der felve ghewrocht wort, de g}‘encdlc fegghen
datfe daer gheen coorde en fouden beghécren, en bevalicn my int felve
niet qualick, : :

10® VERSCHIL OFT OIRBOIR
" us. de vee fijden der * bedeckte Wech, als
* cabefchocyfel, ende het boritweer,
- nade *frgcking te trecken.

Se arpa.

" Stradacoperta,
(entraftarpa,

Elancqarments

; VV anneer decadeinde grontteyckeninghe ﬁx;tdc mlddclpl cts

e ghctrockcn is, foo:fijn. eenighe van meyning, datmen ¢ ‘befchoeys -
" fel der felve cadenijt de onderplaets niet frijcken en can om fijn {choenf= -
" _heyis wille, achrende men foude hetfelve belchoeyfel,om volcommelick -

_ te meughen gheftreken worden,moeten teyckenen met eenighe verbrey-
- dende trecken die vijt den ftrijchouck commen,ewelck alfoot moeyelick

ende onghelchicke ghehou {oude- »croxr(akcn,te weten bcfchoey(c[cn ant’
-een cinde veel dicker als antander, fy en willen hurande volcommen

firijcking niet verbinden. Hier op fegh ick, dar hy die met * door(ichti--

ghe fpiegeling, overleght de ghedaente des 22 punts der gronteeycke-
ning, {al verflaen dat de * bofgaten der onderplaets in fulcker voughen
gheleyt fijo, datle ¢ befchoeyfcl overal cenvaerdigher dickre fijnde, heel
volcommelick (ien en ftrijcken , commende nochtans de twee uijeerfte
bolgaten wyder van malzander te ligghen, dan de bofzaten der middel-
plaets,alfoo darer noch ecn derde bofgat int middel c comt,uijt oirfacck

dartet borftweer vande onderplacts vermeerdert, om het afwijcken des

{chutfels.

Hier af dan gheen noot wefende, ende anghefien de viant het borft-
weer der bedecte wech, ende het cabcfchocytel moet hebben, cer hy tot
de bolwercken of groote gordinen can gheraken, (oo ift billich het felve

borftwees

Perfpellivacon
templatione,
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Some, well understanding the needfulness of this scouring upon the horizontal
or level line, ordain certain manner of flanks in the angle of the parapet of the
covered way over against the midst of the large curtain, to the intent thence to
shoot sideways upon the enemy’s trenches in the shelving of the parapet and in
the fields. But the lower wall being made as it ought to be, is thereto much fitter,
for the enemy entrenched in or upon the shelving of the said parapet over against
the corner of a bastion, is then not only much nearer to the curtain of this corner
than to such a flank, but, moreover, with more certainty one breaks his trenches,
and eases the besieged. Also, when such outward flanks must be abandoned, they
are a great disadvantage to the fortress.

Concerning the cordon 1) commonly made to decorate the lower wall above
the scarping of the same I am rather pleased with the opinion of those who say
that they do not want cordons there.

10th DIFFERENCE
Whether it be fit to lay the two sides of the covered way, to wit,
the parapet of the same and the counterscarp,
in the direction of the flank scouring

When the outside of the ditch in the ground plan is drawn from the middle
place, then some who think that the counterscarp cannot be scoured from the
lower place, because of the scarping of the same, thinking that for jts more
perfect scouring it should be fashioned by certain widening lines drawn from
the flank, which would cause it to be both a troublesome and unsuitable building,
to wit, of broader scarping at one end than at the other, will not bind themselves
to perfect flanking. Hereunto I say that he who with perspective theory
well considers the shape of point 22 of the ground plan, will understand that
the embrasures in the lower placeé are laid out in such a manner that the
counterscarp, being equally wide everywhere, may be seen and perfectly scoured
from them; the two outermost embrasures in the lower place, however, lie wider
apart than the embrasures in the middle place, so that betwixt these two a third
embrasure is made, for the deviation of the orillion makes the parapet of the
lower place larger.

These then not being needful, and since an enemy must first possess the parapet
of the covered way, and have the counterscarp, before he can come unto the
bastions or large curtains, therefore .it is reasonable that the said parapet

1) Instead of the better English word “botdet”, the term “cordon” from the translation
of 1604 has been maintained, because this is still in use in architecture. The final remark
indicates that Stevin was no artist like Vauban.
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borftweer ende befchoeyfel, om hem dacr veel vethindering te connen
doen,opt meefte voordeel te treck=n,dat is na de volcommen ftrijck{cho-
ten uijrden *ftrijchouck commende,ghelijck inde 1* form des 2* Hoeoft-
fticx ghedaen is, wantdat fchantfen ende *reet{chappen die de viant daer
op brenght, alfoo bequaemlicker connen ghebroken worden, dan door
onvolcommen {cheeve ftrijcfchoten, fulex is ghenouch te verftaen uijtde
volcommen ftrijcking der bolwercx gordinen daer int 2° verfchil breeder
af ghefytis, voornacmlick int 4° punt des fclfden verfchils. Ten ande-
ren, foo dickmal de viant hem verftout inde gracht te commen, rfy om
te flormen, ofte anderfins daer na {ijn voordeel te trachten, foo encan hy
dacr niet in gheraken, noch weder daer uijt vertrecken, dan over de *be-
decte wech : Daerom als haer borftweer ende *cabefchoeyfel na de ftrijc-
king niet ghetrocken en fijn, {oo iffer een groot voordeel vetfien, ende
fulex te willen laten daerment doen can, het firije teghen vghemeen ghe-
vaelen daer int §¢ Hoofiftick af ghefeytis.

Angaende dat de bedeéte wech aldus byde houcken als ¢ breeder valt,
dan byde punten als d, fulex comt beneven de bovefcreven voordeelen
noch wel te pas, om de weghen in 1c legghen, daermen door boven opde
afdakinge comt, wantmen alfoo opde bedeéte wech noch breetheyt ghe-
nouch houden mach,

Belanghende de breetheyt des grachts, welc ke aldus voor emiddel der
groote gordine fmalder valr, dan alfimen de cade t1¢ét evewijdich met de
bolwerex gordinc, ofte noch wijder voor de* {chuiflels dan voor den bol-
wercx houck: Hier op feghtmen,datalloo het middel der groote gordire,
die van beyden fijden * ghefticken wort,de onwinnelickfte placts is,ende
datboven dien de gracht daer veel breeder valt dan voor de fchutfels,
welcke nademacl fy maer van een fijde gheftseken en worden crancker
fijn, fooift onnodich de gracht dacr noch wijder te trecken, ende dacrom
caden te veroirdenen met onvolcommen finjcking.

Angaende dat de gracht voor de bolwercx punié aldus ten alder breet-
ften comt, dat vereyfcht oock dereden, ghemerckr de fterckie an die
punten ten alder cranckften is, om verfcheyden redenen: Ten ecrften
overmidts elcke haer fijde alleenelick van cen # firijchouck gheftreken
wort : Ten anderen dat degordinen daer ren alder wijtften vande ftrije-
houcken fijn, waer deur des viants chantfen an dien oirtalder weynichts
vande ftrijchoucken connen befchadichtworden : Ten derden, dat de
gordinen der bolwercken deur fijdelincfche fchieting,lichtelicker *muet-
brake connen crijghen ande punten der bolwercken,dan op ander plact-
fen : Ten vierden,dat de viant om de voorfcreven redenen, an die pun-
ten alder bequaemlicxr de gracht can vullen, daerom daimenfe tot dic
placts ten nauften e, dacrfede mecfte wijde behonft,ende renwijtlten
daerfeten naoften mach wefen, her is den viant onncodelick voordeel

gheghe-
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and counterscarp should be laid out to most advantage, to cause him most
hindrance, that is that it may be perfectly scoured with shot from the flank, as is
shown in the first figure of Chapter 2, because trenches and instruments that
the enemy brings upon them may thus be more easily broken than with imperfect
skew-scouring shot, as is easily understood by the perfect scouring of the curtains
of the bastion, of which more is said in the 2nd difference, specially in point 4.
Moreover, as often as the enemy makes bold to come into a ditch, whether it be
for an assault or otherwise to seek his advantage, he can neither get into it, nor
get out again, but over. the covered way. Therefore, when the parapet in it and
the counterscarp are not scouringly drawn, then is a great advantage overlooked,
and to leave such undone, when it may be done, is to strive against the common
feeling of which is spoken in the 5th Chapter.

Concerning the covered way, which in the corners at c is broader than at point d,
besides the advantages before spoken of, it stands in good stead to make the
ways to pass upon the shelving; for by that means there will be width enough
left upon the covered way.

As for the width of the ditch, which is thus narrower in the midst of the
large curtain than when the outside of the ditch is taken equidistant with the
curtain of the bastion or broader before the orillion than before the point of the
bastion: thereupon I say that the midst of the large curtiain, which is flanked upon
both sides, is the most difficult place to be won, and furthermore that the ditch
before it falls out much broader than at the orillions, which, because they are
flanked but upon one side, are weaker, therefore it is not needful there to make
the ditch broader and thereby to make counterscarps with imperfect flanking.

As the ditch before the point of the bastion is thus laid out broadest, reason
would it should be so, because the fortress at these points is weakest for many
reasons 1). First because each side of it is scoured but from one flank only.
Secondly, because the curtains of the bastions are there furthest from the flanks,
owing to which the enemy’s trenches at that part can be least offended by the
flanks. Thirdly, because the curtains of the bastions by sideways battering may be
more easily breached at the points than at any other place. Fourthly, because the
enemy, for the reasons alleged before, at these points can more easily fill the
ditch, wherefore to draw them narrowest where they require their greatest width,
and widest where they should be narrowest, is giving an enemy a needless advantage
which in many ways tends to the disadvantage of the besieged.

1) Here Stevin clearly shows the disadvantages of the Old-Dutch system with earthen wall,
which hold much less for his “envelope” or teveted low wall with the locally wider ditch
in front of it.
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ghegheven,dat op veelderley wijfe tot achterdeel der belegherde frect. -
. Sommighe der ghene die de* cabefchoeylelen , ende de borfiweeren Contrefearpes,

der bedette wech na de ftrijcking niet en trecken,nochtans wel verftaen- .
de den grooten noot diefe lijden moeten, wanneer de viant hem daer be-
fchanft, veroirdenen opde buytefijde des grachts voor den puntdes cabe-
{choeyfels dieteghenover vmiddel der groote gordine comt, verfcheyden -

* borftweeren met haer * bofgaten , om de felve cabefchoeyfelen eride: Taorgpers.
borftweeren der bede@te wech van dien oirt an weder fijden te firijcken: “™e

- Maer ghemercke fulcx vijt de ftrijchoucken bequaemlicker can ghedaen
worden,met daer by te ghenutten al dander vervolghende voordeelen die
boven verhaelt fijn, foo ift onnoodich buijten de fterckee nieuwe befon-
der ghebouwen te legghen, diemen boven al dander voorfcreven achter-
deelen,van verkeerde wijtheyt der grachten en bedecte weghen, nict dan ..
met grooter moeyte, coft, ongherief , ende onfekerheyt belchermen noch
behouden en can, welcke eintlick, wanneermen die verlaten moet, toc
groot voordeel des viants ftrecken. :

* Ettelicke legghen int borftweer der bedettewech teghenover vmiddel
der groote gordine, cen * inham met haer bofgaten,om de * afdakinghe,
ghelijck fy fegghen, an beyden oirten fijdeling te moghen befchieten:
T welck tot dien cinde onnoodich fchijnt, ghemerckt datmen vant cen
heel borftweer, des anders borftweers afdakinghe fijdeling befchieten .
can, fonder inham. Om tfelve by voorbeelt verftaenlicker te verclaren,
foolaet A B C het borftweer der bedee wech beteeckenen, waer af B
de punt is dic teghenover v'middel der groote gordine comt, Nu ghe-
nomen datmen de linien A B ende C B aiet heel recheuijt en tred, -
maer alleenelick tot D ende E, van daer af na F, alfoo dattet borftweer -
detrbedeéte wechnu fy AD FE C, hebbende een inham DFE ; om
over tborftweer D F, te moghen fchieten ter fijdewaertuijt langs de *af- Levée
dakinghevan A D, endeover het borftweer EF, ter fijdewaertuije langs
de afdakinghe van E C,legchende tot dicn einde bofgaten inde borft-
weeten DF ende EF. : :

Barbacans,
Argine,

A

Hier op fegtmen, datals ¢felve bortweer fonderinham waer, alleene-
lick vandetwee rechtelinicn A B ende B C, datde belogherde dan foo
wel (ijdeling (chieten over rbortweer B E,langs de afdakinghe van D A,
ofte B A, als{y anders doen over hetdeel DF: Sghelijex (oo wel over

, - BD,langs
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Some of those who do not draw the counterscarp and the parapet of the
covered way scouringwise, notwithstanding the great need they have of them
is well understood, when the enemy entrenches himself therein, do ordain upon
the counterscarp of the ditch, at the point over against the midst of the large
curtain, various parapets with embrasures in them to scour thence the said
counterscarp and parapets of the covered way on both sides. But seeing that it
may be better performed from the flanks, therewith enjoying all the other
advantages mentioned before, it is unnecessary to make outside the fortress new
special buildings, which above all the other aforesaid disadvantages of wrong
width of ditches and covered ways, cannot but with great labour, cost,
inconvenience and uncertainty be kept and defended, which, when they must
finally be abandoned, tend to the great advantage of the enemy.

Some lay in the parapet of the covered way over against the midst of the
large curtain a recess with embrasures in it, as they say, to scour the shelving
from it upon both sides, which to that purpose seems needless, seeing that from
- one whole parapet the other shelving of the parapet may be scoured sideways,
without the recess, To express the same more plainly by example let ABC signify
the parapet upon the covered way, of which B is the point which comes over
against the midst of the large curtain. Now suppose that we do not draw the
lines AB and CB wholly straight, but only to D and E and thence to F, so that
the parapet of the covered way now is ADFEC, making the recess GFE to shoot over
the parapet DF sideways along the bank AD and over the parapet EF sideways
along EC, making to this purpose embrasures in the parapets DF and EF.

Against this we say that if the same parapet were without a recess, only of the
two straight lines AB and BC, that the defendants would then shoot sidelong
over the parapet BE along the bank DA or-BA as they would otherwise do over
the part DF. Likewise over BD along the shelving BC as otherwise over EF, so that
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B D, langs de afdakinghe van B C, als anders over EF. Indervoughen
dat dien inham tot fulcken einde gheen voordeel en doet. Macr (oomen
de (ake wilde nemen, dat opde bedeéte wech C G gheen verweerders en
waren, om vbotftweer aldacr als borftweer te ghebruycken, altoa dat de
viant hem verftoute te commen boven opt borftweer ter placts van H, in
fulcken ghevalle foude deninham D F E bate gheven,want de belegher-
de ftaendc voor vborftweer D Fyom e fchictem langs de afdakinghe van
D A, fouden van achter met den houck E befchut fijn voor den viant
welende ter voorfereven placts van H. Maer de belegherde, welcke ot
dien einde ftonden voor t’borftweer B E,fouden voor dé viant an H bloot
fijn, end= inden rugghe of fijdcling ghefchoten worden. Hier op valt
wederom te fegghen, Soomen wil nemen, dat de viant herv vervoordert
te ftacn cer placts van H, opden bovecant des borltweers, (onder vghe-
fchot te vreefen dat vande bolwercken ende gordinen can commen, foo
moctmen met een toelaten, dat hy oock fal dutven commen ineea van
foodanighe inhammen daer hy fijn meefte voordecl merét, want de we-
ghen cenfdecls daer roe bereyt ligghen, ten anderen een borftweer van 4
of 4 2~ voeten hooch, islicht om affpringhen: Als by ghelijcknis , de
viant hem vervoughende inden inham D FE, fal beyde de houcken D
endcE tot {chatfels ghebruijcken, om van daer met voordeel te befchie-
ten de belegherde dieder ijn opde bedeée weghen E C ende D A. An-
gaende ymant hier teghen fegghen mocht,datmen van binnen de fterckee
den viant niet toelaten en foude in dien inham te blijven : Hier op ant-
wortmen , dat fulcx (0o ghenomen, men fal fich met een moeten voor-
ftellen , datmen hem vande felve fterckee niet ghedooghen en fal, opt
voorfcteven borftweer te ftaen. Twelck overleyt fijnde, gien inham fou-
de, oock in dat anfien, foo wel tor achterdeel als tot voordeel ftrecken.
Angaende dat eenige dié inham met manier va ftrijckhoucké verfterc-
ken, om van daer den viant met grof gefchut opde afdakinge fijn fchant-
fen te breké, vfelve fchijnt tot dien einde onnoodich,ende in ander anfien
fchadelick,gemercke fulex vande leeghe gordine bequamelickes ghedaen
wort,als breeder verclaert is by veinde des voorgaenden 9™ verfchils.
Ander fijnder die int borftweer niet alleen dien inham en maken als
vooren ghelfeyt is, maer teyckenen noch elck lanck borfiweer in form
van cen heughel,met vier neufen als hier onder.
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the recess has no advantage. But if we suppose that upon the covered way CG
there were no defenders to use the parapet there as parapet, so that the enemy
made bold to come upon the shelving or parapet at H, in such a case would the
recess DEF be advantageous, for the defendants standing before the parapet DF
to shoot along the bank DA would be protected behind by the corner E against
the enemy at the aforesaid place H. But the defendants, who to this end would
stand before ‘the parapet BE, would be exposed to the enemy at H and be shot
sideways, or upon their backs. To this again may be said: if we suppose that the
enemy will venture to abide at the place H at the top of the parapet, without
fear of the shot that may be fired from bastions and curtains, we must then
grant that he will also be so bold as to come into one of those recesses where he
sees his greatest advantage, for the means to come into them lie partly ready;
besides, a parapet 4 feet or 41/, feet high is easy enough to leap down. As for
example, the enemy thrusting himself into the elbow DFE may use the two
comers D and E for defence, for thence he may safely shoot at the defendants
that are in the covered ways EC and DA. Concerning that which. any man
can say against it, that from within the fortress the enemy should not be suffered
to stay in one of those elbows; hereunto we answer that, be it so understood, we
must therewith also understand that he will not be suffered from the fortress
to abide at the parapet, which being- considered, the elbow would also in this
respect tend to a disadvantage as well as to an advantage.

Concerning that some do strengthen these elbows in manner of flanks, thence
with great ordnance to break the enemy’s trenches upon the shelving, the same
seems to that end not needful, and in another respect harmful, considering the
same may better be done from the lower curtain: as is shown in more detail at
the end of the preceding 9th difference. .

There are others that do not only make in the parapet the elbow spoken of
before, but make each long parapet in the shape of a saw with many teeth as
hereunder.
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De tedenen van voordeel ende achterdeel, ijn hier af ghenouchfzem:
de felve, die wy hier boven vanden inham verhaclt hebben,want of men
ftelt fich voor, dat den viane hem {al verftouten t¢ commen opt borit-
weer A B, om van daer te ontvrien den bede@en wech CD EF, of dae
hy vlelve niet en fal durven beftaen: doet hijr, foo fal hy met een, om
* noch meerder voordeel te hebbien, durven commen vant borftweer opde
. bede@e wech, ende ghebruijcken de neufen G H1K met {oo grooten
voordeel, als de belegherde de neufen C D E F doen. Maer darf hy opt
borftweer AB niet verfchijnen, foo en behonftmen dasr teghen de neu-
_ fen CDEF tot gheen deck(els te veroirdenen. Tis oock te weten dat.

- die heughels om uije de * ftrijckhoucken gheftreken te worden, meerder Fime.
opeuheyt des *{chutfels vereyffchen,waer deur de bofgaten blooter ftaen, orite.
ende uijc het velt fouden connen befchoten worden. Voor befluijr,wyalle

_achterdeel reghen voordeel overleggende,ons heeft inde veorgaende teyc
- kening des 2 Hooftfticx, beter bevallen de manier der ghene die elcke

fijde der bedecte wech rechtnijt trecken, fonder inham ofte heughelneu-
ten, oock frijckelick uije de ftrijchoucken.

;* VERSCHIL OFT BETER IS

bet” bugtebofgat der middelplacts opde” bedelte o i
wech te connen ghebruylt oot
Yorden, o f wiet. Chervin mu?mv.

B v aldien,als fommighe willen, het * fchutfel foo wijt open gheftelr oreileon.
wort, datmen door het buijrebofgar der middelplacts can * ftrijcken Netoer
‘her borltweer der bedecte wech, ghelijck inde 1 “form des 2= Hooftfticx
ghedaen is, foo fal de viant vande bedeckte wechals hy die heeft, weder- -

om dat buijtebofzat conné breken. Maer trekmen het fchutfel foo nauwe

10e, dartet buijrebofgat bedeckt blijft mettet nevenftande bolwerck A,al-

[0 dautet vande bedecte wech nerghensghefien en wort, ghelijck hiee
onder, 00 en cande viant fulcken bofgat nier breken. Inder voughen

datrer te overlegghen valt welck nuteer waer, den* ftrijchouck beter be- Flase.
deckt, fonder het buijtenfte ghefchot opde bedeckte wech te connen
ghebruijcken, ofte den ftrijchouck blooter te ftellen, ende dat ghefchot

daer te meughen befighen.
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The reasons of the advantage and disadvantage hereof are the same that we
have alleged before of the elbow; for whether we say that the enemy will venture
to come upon the parapet AB, thence to scour the parapet CDEF, or that he
dare not attempt it: if he does it, he will at once for his greater advantage come
from the parapet unto the covered way, and use the teeth GHIK with such great
advantage as the defendant uses the teeth CDEF. But if an enemy dare not
show himself upon the parapet AB, then these teeth need not be made for
cover. It is also to be understood that to scour the saws from the flanks, the
orillions of the bastions must be laid out wider, by which means the embrasures
lie more open and exposed, to be shot at from the field. To conclude, comparing
“all the advantages and the disadvantages, we have in the plan spoken of before in
Chapter 2 better liked the manner of those who draw each side of the parapet
of the covered way straight without an elbow or saw teeth and also scoured from
the flank:

11th DIFFERENCE
Whether it is better that the outermost embrasure of the middle place in the
flank should be fashioned to scour the covered way, or not

If, as some want it, the orillion were made so wide open that from the
outermost embrasure in the middle place, a man might scour the parapet of the
covered way, as shown in the 1st figure in Chapter 2, then an enemy, having
reached the covered way, may thence break the embrasure. But if we draw the
orillion so near the curtain that the outermost embrasure stands covered with
the bastion A over against it, so that from the covered way it can be seen on no
side, as hereunder, then the enemy cannot break such an embrasure; so that it is
to be considered which were more convenient, to cover the flank better, without
using the outermost ordnance upon the covered way, or to lay the flank more open,
and to use that ordnance upon the covered way.



Inflruments.

Lanirofiar) 4.

Cavaglieri,

Le¢ rafer,

64 SiMon STEVINS
Ten eerfien mochtmen fegghen,anghelien rghefchot inde ftrijchouc-
ken veroirdent s, {oo wel om te breken {chantfen en * rectlchappen des
vianis opde bede¢te wech,als inde grache, (0o vereyfchr de reden datmen
vghefzhot des frijckhoucx daer aliemacl ghebruijckr, datmender be-
quaemlick gebruijcken can. Hier op antwoortmen,dat wanncer het buij.
tebofgat alioo bede is mertet {chutlel ter eender,ende het nevenftaende
bolwerck ter ander fijde, foo en macht var buijten niet befchadicht wor-
den, daerom al waer de refte des ftrijckhouncx heel ter neder ghefchoten,
{00 houdtmen dat buijtebofgat altijr verfekert, teghen een ftorm die de
viant foude moghen anvanghen, Hier teghen wort wederom gheleyr,dat
]g(hclijck het fchutfel den viant belet , het butjiebofgat te meughen bre-
en, alloo belettet cock de belegherde vlelve ter noot te moghen befi-
ghen op het bolwercx deel B C : Inder voughen dattet binnebofgat ghe-
broken fijnde,foo fal hy vlelve deel BC vrielijck moghen beftermen, fon-
der van dat bewaerde buijtebofgat hindernis te crijghen,dacrom war hel~
pet een heel onghebroken bafgat te moghen behouden , daermen den
viant gheen fchade mede doen en can ? Hier benevens machmen roch
dit fegghen : Haddemen mettet buijtebofgat, foo wel als mettet binne-
bofgat, de bedeéte wech connen ftrijcken, ende datteteen fick hetander
gheholpen hadde,miflchien dat de viant die bedete wech voor hem nict
verltercke noch behouden en foude hebben, noch vervolghens middel
ghecreghen, om tot ftorm te gheraken. Voor befluyt, wy achterdeel te-
ghen voordeel overlegghende,oock gedenckende dat de viant de bedette
wech niet hebbende,de &rijckhoucl%cn gheen befonder {chade doen en
can, overmits hy te verre dacr af moet ligghen : Datnoch daer benevens
het buijtebofgat R der boveplacts inde 3¢ form des 2*° Hoofifticx , oock
hetbofgat datmen ter plaets van S inde felve form legghen mach, fulcke
twee hedeckce bofgaten fijn, foo beviel ons beter de mannier der voor-
gaeude grontteyckening inde 1° form, alwaer het borftweer der bedeckre
wech, ende het * cabefchoeyfel,uijt des &rijckhoucx buytefijde P ghetroc-
ken fijn, ende het buijiebofgar daer na veroirdent : Oock fonder vfelve
buijiebofgat wijder hetvelt te connen ontdecken, als fommighe willen,
die daerom den ftrijckhouck noch wijder openen,wantdaer toe eyghent-
licker dient her ghefchor opde gordinen ende *carten liggende.

12 VERSCHIL OF DE VOLCOMMEN

" ftrgckingbevande bolWwercx leeghe gordine, beter ghe-
daen Yoort uijt bet binnebo(gat der middelplacts,
of wit het binnebofgat der beveplaets,

B Y aldienmen des bolwercx leeghe gordine, trecke, ghelijck fommi-
ghe willen, uijt het binnebogar der middelplaets, {00 en canmen
deur
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First one might say, since the ordnance in the flank is ordained to break the
enemy'’s trenches and tools upon the covered way as well as in the ditch, reason
would that we should use the ordnance in the flank there altogether where we
may most suitably offend an enemy. Hereupon we answer, that when the
outermost embrasure is covered by the orillion upon one side, and a bastion
standing against it upon the other side, then it cannot outwardly be damaged;
therefore, if the rest of the flank were broken, yet the outermost embrasure
would remain to resist an .assault -which the enemy might attempt. Against this
again it is said that as the orillion hinders the enemy from breaking the outermost
gunhole, it also prevents the defendants in their need from using it at the part of
the bastion BC, so that the inner embrasures being broken, the enemy can freely
without offence of the unbroken outermost embrasure, assault the part BC.
Therefore, what is the use of keeping one embrasure unbroken, wherewith we
can do an enemy no harm? Besides, we might yet say this: If we could with the
outermost as well as with the innermost embrasure have scoured the covered
way, and that the one piece had helped the. other, perhaps the enemy would
not have strengthened himself in it, nor held the covered way, nor consequently
have acquired means to come to the assault. For conclusion, weighing advantage
against disadvantage, also remembering that the enemy, not having the covered
way, can do the flanks no special damage, because he must lie too far from them,
that besides the outermost embrasure R of the upper place, in the 3rd figure
of Chapter 2, also the embrasure that may be made at the place S in the same
figure, are two such covered holes, the manner of ground planning in the
Ist figure pleased us better, wherein the parapet of the covered way and the
counterscarp are laid out upon the outside of the flank P and the outermost:
embrasure framed accordingly: Also without the said embrasure being able to
cover the field better, as some wish it, who therefore lay out the striking angle
even wider, for this is more properly the function of the ordnance upon the
curtains and cavaliers.

12th DIFFERENCE
Whether the perfect flanking of the lower curtain of a bastion
may be better performed out of the innermost embrasure of the middle place,
or out of the innermost embrasure of the upper place

If we draw the lower curtain of a bastion, as some would have it, from
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deur het binnebofgat der boveplacts, die leeghe gordine niet fien noch
ftrijcken. Hier teghen valt wederom te feggen, datfoomen de felve gor-
dine trecke nijt het binnebofgat der boveplaets, dat die ftrijckinghe van
hocghe nederwaert dalende, niet foo volcommelick langs de. heele gor=
dine en cau itrecken, ghelijckfe doet commende ufjt de middelplactsdie
op de felfde hooghde light. Tenanderen en canalfdan de middelplaets
dic gordine oock niet volcommelick {hijcken: Inder vougen datfe gheen
volmaeckete ftrijcking hebben en fal. Ten derden foomen de firijcking
. van boven trecke, dat maccke onplomphouckigher bolwercken, twelck-
men deur ghemeenc reghel fchuwen moer. Ten vierden , foo can doch
even wel de bolwercx leeghe gordine, uijt twee bofgaten der boveplacts,
als P Q_inde 3¢ form des 2" Hooftfticx, gheftreken worden. Defe voor-
deelen ende achtetdeelen teghen malcander overleydt, foo heeft onsbeft
bevallen, de volcommen ftrijcking der bolwercex leeghe gordine uijr het
binnebofgat der middelplaets te trecken : Twelck de natwerlicke ghe-
daente der form cock {chynt te verey fichen, foomen infiet dat de hooghe
ende leeghe gordinen , ghenouchfaem twee fterckeen fijn, deen boven
dander higghende, die elck uije hacr eyghen binncbofgat, haer eyghen
bolwercx gordinen begheeren ghetrocken te hebben. .

13° VERSCHIL VANDE *CATTEN. Cauaglien,
H ot wel vande catten gheen goede ftrijcking oEt velt en ghefchier,

deur dien het ghefchot van hooghe comt, nochtans foo wort haer
dienft fecr nut ende noodich geacht,overmits datmen beneven de *Rrijc- Le fangser.
king van dander plactfen, noch hoogher ghefchot heeft om den viant
achter fijn {chantfen te ontdecken, cock om hem te bedwynghen dat hy
met grooter moeyte,coft,ende tijtverlies,hoogher fchantfen moet opwor-
pen, waer in de * Boumeefters ghenouchfaem met malcander overcom- bini,
men, maer vande bequacmfte plaets der catten,daerafis everfchil: Want
catten die boven opt middel der groote gordine liggen,befchoten fijnde,
de vallende ftucken vullen de gracht fecr: Maer brengtmenfe om hier
teghen te vootfien, meer achter den wal, foo en canmen van daer,fegghen
{y, gheen bolwercx gordine fien noch befchermen. Dit wiert tot ander
plactfen ghebetert,met de bolwercs fijden tetrecken na de catte toe,alfoo
darfe daer af * gheftreken mochten worden, twelck in dat anfien wel goet Reez.
was, maer wederom quact,dat de bolwercx gordinen alfdan van malcan-
ders*fujckhoucken gheen volcommelicke ftrijcking en creghen,dat boe Fiancs.
ven dien de voorhoucken det bolwercken fcherper of onplomper vielen:
Ertelicke hebbenfe totnoch ander plactfen gheleyr,als boven opden hals
ofte inganck des bolwercx : Sommighe op elcke fijde des ingancx een:
Ander voor den inganck, doch vanct bolwerck verfcheyden. Maer elck
intbefonder overleyt wefende, men bevint in yder fijn gebreken, Oxﬁicz

1 3 allen
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the inner embrasure in the middle place, then we can from the inner embrasure
of the upper place neither see nor scour the same lower curtain. Against this
may be said again that if we draw the same curtain from the inner embrasure
of the upper place, that the scouring from above downward cannot so perfectly
flank the whole curtain as it does coming from the middle place that lies at equal
height with the curtain. Secondly, the middle place cannot then perfectly scour
the curtain, so that it will not have a perfect flank. Thirdly, if we draw the
scouring from above, it makes sharp-angled bastions, which by the common
rule we must avoid. Fourthly, the lower curtain of the bastion can equally well
be flanked out of two embrasures in the upper place, as P, Q in the 3rd Figure
in Chapter 2. These advantages and disadvantages being weighed against each
other, we have preferred drawing the lower curtain of the bastion for better
flanking from the inner embrasure in the middle place, which the natural quality
of the form also seems to require, seeing that the higher and lower curtains are
two sufficient fortresses, the one lying above the other 1), which require to have
their own bastion-curtains drawn from their own inner embrasures.

13th DIFFERENCE
Concerning the cavaliers

Although from the cavaliers no good scouring of the field can be performed,
because the shot comes from above, yet their service is thought very useful and
necessary, because besides the scouring and flanking of other places, we have
higher ordnance to discover an enemy behind his trenches; also to compel him
to throw up higher trenches, with greater labour, cost and loss of time, wherein
the master builders well enough agree. But as regards the fittest place for
the cavaliers there is a difference: for when cavaliers that lie upon the middle
of the large curtain are battered, the debris falls down and fills the ditch. But
if to prevent this, they are laid more backwards within the wall, then they
cannot thence, it is said, either see or scour the curtain of a bastion. This was
mended in other places by drawing the curtains of the bastions to the cavaliers,
so that from them they might be defended, which in that respect was good, but
otherwise bad, because the curtains were then not perfectly scoured from the
flanks of the bastions; besides, the forepoints of the bastions fell out sharper
or less flat. Some have laid them upon other places, as above upon the gorge
or entrance of the bastion. Some have made one upon either side of the entrance:
Others have made one before the entrance, separated from the bastion. But
each of them separately considered, is found to have its particular drawbacks.

1) This conclusion: “two fortresses, the one lying above the other...” becomes especially
clear if one consults Brialmont’s plate I, or Dijksterhuis’s, page 380.
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allen {00 heeft my beft bevallen,de manier der ghene dicfe opt bolwerck
legghen, na de wijfe dieder int 2* Hooftftick verclaert is.

Angaende eenighe hun laten voorftaen , dat de placts der catte aldaer
te cleen foude vallen, men feght daer tegen dat eyghentlick onderfouck
van dies, fekerheyt der fake can gheven, t'welck is,datmen den vioer bo-
ven opde catte tuflchen haer * bor(tweeren 80 voeten (men foude met
vzel min connen ghedoen)) breet bevint,welcke berekent worden inde fij-
den des fethoucx daer de fterckee op gheteyckent is, als de twee declen
der wee (ijden B C, B G, begrepen tuflchen vpunt B,ende het borftweer
der catte, diemen elck 40 voeten lanck bevint,de uijterfte voorfijden
vanden vloer fija noch langher,welende boven dien dacr vooten de borit-
weeren met * befchoeyfelen dick na vbehooren, ende de beneden plaet-
fen ende ghanghen ruijm na deneyfch.

Maer want eteelicke foo feer trachten na groote placts,tuflchen de catte
ende des bolwerex *bovecrans,{oo mocten wy daer af wat breeder feggen:
Deervaring heeft gheleert, als kennelick is, datmen de placts tuflchen de
leeghe bolwercx gordine ende den wal der hooghe bolwercx gordine daer
achrer liggende, niet (oo wijt en moet nemen alfmen wel can,maer flechs
een wech foo breet, als noodich is rot de deyfing des ghefchots, ende de
atvallinghe der * walbrake : T'welck oock in reden ghegrontis, want feer
groote plaets, {oude den viant, wanneer hy daer op gheraet,tot voordeel
ttrecken ; als * (tof verleencn o hem daer te befchantfen, ende ghele-
ghentheyt om daer op met grooter menichte van volck voorder ftorm an
te vanghen: Wantwilt ghy opt bolwerck gruote placts maken om veel
befchermers haer te moghen verweeren, ghy maeck(e met eene voor de
viant,om v met veel bevechters te moghen beflormen, vwelck onnoo-
dich is, ghemercke fy deur den hooghen wal voor hemlieden ftacnde,
nict loopen en connen, 1a de viant wetende dat hy gheen gheleghentheyt
hebben en foude, om daer te moghen blijven, bevint hem ghenootfaecke
oock walbrake inde bovegordine tc inocten [chicten, ecr hy hem tot ftor-
men begheeft. Daerom wort die leeghe gordijnganck vande * Bou-
meefters deur ghemcene reghel, met gocde reden alfoo fmal ghetrocken
als ghefeyt is, op datmen den viant dacr fulcken veordeel nict en gheve,
maer datmen hem ter contrari, uijt de nevenftaende *ltrijchoucken ende
catten vande {malle gordijnganck mach firijcken, vant cen einde tottet
ander. Sulex danden rechié eyfchwefende vande ganck achiter een leege
gordine,ende gemercke dat de bovecrans des bolwerex daer een catte ache
ter comt,0ock eenleege gordine s, int anfien der cattens gordine, oo ver-
eylcht den ganck achter die bovecrans derghelijcke form ende gheftalt
te hebben,op dat den viant genoorfaecke [y inde carte oock walbrake te
moceten (chieten,eer hy hem tot Rormen begheefr,ende om dander voor-
deelen tecrijghen,ende achierdeelen te fchuwen,die beven verhaelt fjn,

Om
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Amongst all, T like best the manner of those that lay them upon the bastions,
as has been declared in Chapter 2.

Concerning that some imagine that the place for the cavalier would fall out
too small, we say against it that the examination thereof can give certainty of the
matter, which is that we find the floor of the cavalier betwixt the two parapets
to be 80 feet broad (it might be much narrower), which are matked in the sides
of the hexagon whereupon the fortress is drawn; as the two parts of the two
sides BC and BG, containing betwixt B and the parapet of the cavalier, which
are found each to be 40 feet long; the outermost foresides of the floor are even
longer, having besides before them parapets and scarps, as thick as they ought
to be, and the lower places and ways as broad as is required.

But since some do greatly seek after much room betwixt the cavalier and the
garland of the bastion, we must speak thereof somewhat more. Practice has
taught, as is well-known, that the room betwixt the lower curtain of the bastion
and the wall of the higher curtain, lying behind it, must not be taken so broad
as is possible, but only a way so broad as is necessary for the recoil of the
ordnance, and the falling of the debris of a breach, which is founded upon
reason, for a very large place there would benefit the enemy, if he should attain
thereunto, as to afford him matter to entrench himself there, and the advantage
to assemble many soldiers thence to assail further. For if you want to make great
room upon a bastion for many defenders to fight upon, you make it also for the
enemy to assail you with many fighting hands, which is not needful, since they
cannot run through the high wall that stands before them. Yea, the enemy,
knowing that he would have no means to abide there, finds himself forced to
shoot a breach in the upper curtain before he attacks. Therefore the lower wall-way,
by a common rule and with great reason, is by master builders laid out so narrow
as has been said, thus not to give the enemy there such advantage, but that on
the contrary he may be scoured out of the near-by flanks and cavaliers of the
narrow way from one end to the other. Such then being the true requirement of
the lower wall-way and noting that behind the garland of the bastion a cavalier
is made, that wall, in respect of the cavalier, being a lower wall, it is necessary
that the way behind it should have the like form and breadth, to force the
enemy to batter the cavalier before he goes to the assault, to attain the other
advantages and avoid the disadvantages mentioned before.
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Om vwelck noch opentlicker te verclaren, ghenomen dattet een bol-

werck fy,alleenlick(ghelijckmen tot veel plactlen vindt)met een gordine, -
welcke, allooder gheen ander gordine en is daerment teghen verlijken -
" mach,noch hooghe noch leeghe gordine eyghentlick ghefeyt en can wor-

"dea. Op dit bolwerck wilmen tot beter bewsernis noch een hooghde
brenghen:- De vraghe is war breede datmen bequaemlicxe laten (al, tal-
{chen die hooghde ende her borftweer des bolwercx 2 De antwoort foude
mec goede reden dufdanich meughen fijn: Anghetien de gordine van
dele hooghde, de hooghe gordine fal wefen , ende de gordine des bol-
wercx dieder nuis de leeghe,foo falmen die hooghe gordine trecken,ghe-
Tijck de ervaring in ander hooghe en leeghe gordimen Ieert goet e welen,
dacis met en ftrijckelicke ganck wilchen beyden, foo breet als ghenouch
is voor het deylen des ghelchots,ende de afghevallen walbrake, Angaen-
de ymant hier op mach fegghen : Anghefien die hooghde,vant bolwerck

nict voore geleydt en wort opde groote gordine, {oo en falt gheenbove-"

gordine welen, maer cen catte, ende willende dacrom die hooghde een

ander form gheven, wie en fict niet dac hy hem felven bedriecht mer de

namen, fonder te letten opde fake.

Maer op datick alle partyeghe noch met *ftrickreden begheghen,ende
tot *reghen(preuck brenghe,foolact andermael een bolwerck fijn alfvoo-
ren hebbende alleenelick cen gordine, twelckmen begheert te verfterc-
ken, met daer op cen hooghde van ecrde na t'micefte voordeel te veroir-
denen: Dele hooghde {uldi leggen of verse vant*borftweer det bolwerex
gordine,ofte daer heel by, alloo dat den vloer des bolwercx daer mede
bicans vervalt wort : Ligtle verre, ghy noemtfe catte, ligtfe by,ghy heetfe
bovegordine. Nu van defe twee manicren en can maer een de befte fijn,
welcke legdidie tewefen? Soo ghy hier antwoort datret deerfte s, te we-
ten de hooghde die verre vande bolwercx gordine light , waerom danen
veroitdent ghy niet alfoo by * verkiefing alle bolwercken, ghemercke het
meclte voordeel over al ghe(ocht wort ? waerowm raede ghy elders ter con-
trari tot een onbequamet, te Weten tot bolwercken met bovegordinen,
welcke na v eyghen feggen foogoet nieten (ijn? Macr foo ghy hier ant-
wocrt dat dander wijfe de befte is, te weten de hooghde byde bolwerex
gordine ghebrocht,waerom fegdi elders ter contrari hoogden verre vande
gordine beter te wefen 2 Tot hier toeis ghefcyt vande placts tuflchen de
~ catte ende het borfltweer daer voor,

Angaende noch by mocht ghebrocht worden, dat de afvallende *ftof,
al(men de catte befchiet,beletten foude de boveplacts des * ftrijchoucx te

Dilemmie,
Contradillionem.

Paragette,

Elettionensy -

Muteria,
Flianc,

moghen ghebruycken: Hier teghen fegimen, dat de boveplaets niet meer

noots vande afvallende (tucken der catte en verwachr, dan de middel-
plaetsvande afvallende ftncken des hooghen wals,want daer is foo groote
roymte tuflchen de #tanden der boveplacts, ende het * befchoeyfel der

cacte,

Merlens.
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To explain this even better, suppose that there is a bastion with only one
curtain (as we find in many places), which, having no other curtain with which
it may be compared, can be called neither higher nor lower curtain. Upon this
bastion we will, for more defence, yet bring another height. The question is, what
width should we leave best betwixt that height and the parapet of the bastion?
The answer with good reason may be this: seeing that the curtain of this height
will be the higher curtain ‘and the curtain of the bastion that now is the lower,
then we must draw the higher curtain, as practice teaches us to be good, in other
higher and lower curtains, that is with a scoured way in between, so broad as
is sufficient for the recoil of the ordnance, and the debris of the breach.
Concerning what any man may say against it: since that height upon the bastion
is not laid forward along the large curtain, it shall not be reckoned to be a higher
curtain, but a cavalier, and wanting therefore to give that height another form,
who does not see that he deceives himself with the name without consideration
of the matter?

But in order to bring dilemmas before all parties, and bring them to
contradiction, suppose once again, as before, that there is a bastion that has
only one curtain which we desire to strengthen, with a raised height of earth upon
it, at the most advantageous place. This height you must either lay far from
the parapet of the curtain of the bastion or very near it, so that the floor of the
bastion will be almost filled therewith. If it lies far off, you call it a cavalier,
if you lay it near, you call it higher curtain. Now of these two sotts one can
be but best; which do you say it is? If you answer here that it is the first, to wit
the height that lies far from the cuctain, why then do not you ordain all bastions
by preference to be so, secing that most advantage is sought everywhere? Why do
you recommend then in another place the contrary, at an unfit place, to wit,
bastions with higher curtains, which according to your own saying are not so
good? But if you answer here that the other manner is best, to wit, the height
near the curtain, why then do you say in another place on the contrary that a
height far from the curtain ist best? Hitherto has been spoken of that way or
place betwixt the cavalier and the parapet before it.

Concerning what might hereunto be added, that the debris or matter falling
from a breach in the cavalier might hinder the use of the upper place in the
flank, we say that the upper place in the flank does not expect more trouble -
from the broken earth falling from a breach than the middle place from the
earth falling from the upper wall, for thete is so much room betwixt the merlons
of the upper place and the scarping of the cavalier as betwixt the other merlon
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catte,als tuffchen dander tant ende den wal daer achter ftaende. Hier af
dan gheen noot wefende , {oo fullen wy de voordeelen verhalen uijt (ule-
ke gheleghentheyt der catten {pruytende. Ten cetlten connenfe, dacr
ligghende, de groote gordinen hoogheen leeghe van weder fijden * ftrijc-
ken., Ten anderen meughen fy {elt van haer nevenftaende ftrijchoucken
ghefltreken worden. Ter derden, wantfe den viant daer naerder ligghen,
foo ontdeckenfe hem veel meer achter fijp {chantfen, die hy opdc * be-
deckte wech of inde gracht meche opworpen, dan offe op eenighe van
dander plaetfen ftonden. Ten vierden, {y en verminderé daer het begrip
det fterckre viet,ghelijckfe achter de wallen doen. Ten vijfden en ftrec-
kenfe daer tot 100 grooie coft niet, als achter de wallen , overmits daife
(op dat ick oo fegohe) wel half ghemae fijn eermenfe beghirt, deur
dien het bolwerck fijn hoochde van felfs mede brengt. Ten feften,nade-
mael de bolwercken, diens gordinen maer van over een fijde gheftreken
en worden, crancker fijn dan de groote gordine, om darmenfe van weder
fijden ftrjcken can, foo ift oirboirder de cranckite plactfen mer de catten
te verftercken, Ten fevenden fijofe daer bequaemer,om alft noot is *ver-
treckwallen te legghen (oo noemen wy der Italianen resirati, ende der
Francoifen retraites, of retrenchemens ) want de *bovecrans of bolwercx
gordine door de viant te neder ghevelt fijnde, foo en behouftmen , on:
fich te verftercken , niet een halve maen oft ander form te legghen , oo
lanck als de * muerbrake, ghelijckmen deet in bolwercken dacr gheen
catte op en is, maer aleenclick twee wallekens, ofte borftweerkens, over
de breede des wechs,tuflché de catte ende beyde de einden der muerbra-
ke, meteen diepe put daer voor, quellende daer beneven den viant, met
van boven de catte af te worpen vier , brandende tacken,fiedende peck,
en dierghelijcke, waer af hy om de fmalheyt des wechs hem niet wel be-
vrijdenen can. Ten laetften, foomen beneven al defe voerdeeien noch
overdend, dat de behoirlicke placts vande torens der onde fterckeen,was
ten deele buijten de mueren te fieken,ende dat nu de catten genouchfaem
in plaets van fulcke torens commen, foo fchijnt de nateurlicke reden te
vereyllchen, datfe in derghelijcke gheftalt behoiren gheleyt te worden,al-
foo ten deele buijien de groote gordine ftekende.

14 VERSCHIL VANDE POORTEN.

S omMmiGHE willen dat de poorren belchermt worden meteyghen
bolwercken, ende verfcheyden ftercke ghebouwen : T'welck ander
fegghen onnoodich te wefen,want alfoomen niet en verneeme,dat ferck-
ten diemen fterckten heeten mach, deur pootten mer ghewelt inghenc.
men worden , dac die groote befchutfelen onnoodighe coften Gjn, door
welckealremet der fterckeen nateurlicke form mifmaed wore, waer uije
oock in ander anfien fomwijlenachterdeel voight : Willen dacrom, dar-

menfe
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and the wall standing behind it. Hereof then being no doubt, we will declare the
advantages that proceed from the placing of the cavaliers. First, lying there
they may scour the higher and lower curtains from both sides. Secondly, they
can be scoured themselves from the flanks standing against them. Thirdly, the
nearer the enemy lies, the better he may be discovered behind his trenches,
which he throws up in the covered way or in the ditch or in any other place.
Fourthly, they do not there lessen the circuit of the place, as they do when they
lie behind the wall. Fifthly, they cost there not so much as when they are laid
more inwardly, because (as I say) they are there half made before they are begun,
because the bastion brings a height with itself. Sixthly, since the bastions whose
curtains are scoured but from one side are weaker than the large curtains because
they are flanked on both sides, therefore it is fit to strengthen the weakest places
with the cavaliers, Seventhly, they are there more necessary when need requires
to make retrenchments1) (thus we mention the Italian retirati and the French
retraites or retranchements) for, the curtains of a bastion being overthrown by an
enemy, we need not make a half moon or some other fashioned trench as long
as the breach, to strengthen ourselves against an enemy, as we do in bastions
where there is no cavalier, but only make two small walls or parapets, across the
way betwixt the cavalier and the ends of the breach with a deep hole in front,
and besides troubling the enemy by casting from the cavalier burning branches,
boiling pitch, and such like, from which, because of the narrowness of the way,
he cannot free himself. Lastly, if besides all these advantages we remember that
the fittest place for the towers in the old fortresses was partly outside the walls,
and that the cavaliers now come well enough in the place of those towers 2),
it seems that natural reason requires that they should be laid in the same manner,
i.e. partly outside the large curtain.

14th DIFFERENCE

Concerning the gates

Some want to have the gates defended with particular bastions and various
strong buildings. Which others say not to be necessary, for if we do not mean
that fortresses (which we may term to be fortresses) are by their gates taken by
force, so we say that those great covertures are unnecessary costs, by which the
natura] form of fortresses is often misshapen, by means whereof, also in another
respect, disadvantages sometimes follow. Therefore they would that they should

1) Like elsewhere, Stevin gives here a good example of the defence of fortresses, namely by
means of retrenchments, the name of which existed already with the Italians as “retirati” and with
the French as “retraites™ or “retranchements”.

?) This final remark about the cavaliers, which just like the towers of the old fortresses pro-
trude outside the wall, is still characteristic of Stevin’s sense of the past.
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menft flecheelick legghen Gl int middel der groote gordine, ofte ander-

. fins inda felve gordine byden" firijckhauck,alfoo datfe door het *fchutfel e
ghenouch bedeé (y : Voore datmen (al brenghen cen cromme brugghe,
ftreckende om het fchutfel na de *bedecte wech toe. Wy hebben ing Corrider.
2* Hoofitick decrfte meyning gevolghtalwaer de poorte int middel der
groote gordine gheleyt is, ende 100 wel het ghewelf der poorte onder de
wallen, als de brugghen over degrache,heel rechuuije veroirdent fijn. De
tredenen waer deur men acht fulcx her meefte voordel te wefen fijn twee-
detley, d’cene de ferckee, danderde * Rrijckinghe, dactmen als na voor. Eeaetigen
naemlick wit in defc * ftof het oogh op béhoott te hebben : De fterckte Maena
is hierin gheleghen: Ghemercke dat ten cinde desghewelfs een ftercken
wal light, met haer borftwecren ende bofgaten daer in, (00 ift daer voor
te houden, dat al ffonde d’eerfte doote E F inde 4° form des 2" Hooft-
fticx wijt open, ende dat de brugge.al bereye laghe, om tot fijn wille daer
over te loopen (ick lact varen dat de ghebroyck ishoudr, wanneermen
den viant fiet ghereetfchap maken omeen poorte te befchieten, daimen
valbrugghen optrecke, brugghen af breeckr, poorten toe fluijt, die van -
binnen met eerde vult en dierghelijcke) noch en foude de viant, wetende
hoet van binnen ghetteleis; hem nict vervoorderen dacrin te commen,
want de tweede deure ter plaets van K ,en can door grof ghefchut nict
befchadicht worden, by foude daer ftaen voor cen ftercke wal met haer

* borftweer ende bofgaten, in veel meerder perikel dan voor den buijte- Porepm,
wal, connende * gheftscken worden tottet einde der brugghe toe. Der- a4
ghelijcke voordeel heeft defe ftrijckinge teghen deliftighe anflaghen des
viants,die een poorte onvoorfiens metter hacft wil overweldighen, foo wel
int afwij.kenalsintancommen.

Poorten die buijten haer mucten uijilteken , met pilactwercken ende
ander coftelick cyraer, en achten ettelicke (die my daer in wel bevallen)
nict oirboir, fegghende goede vafticheye der ﬁcrthcn befte cyraet te we-
fen, want fulcke uijtfteeckfclen beletten de volcommen fiyckinghe der
gordinen, (y connen int ftormen den viant tot befchutflel verftrecken.

15 VERSCHIL VANDE *STEVNSTIILEN, . Frore ofeite

ren achter am

tsMeN de fteunftylen anden muer dunder mae dan nadewal- fhevecks,

d ‘ ijde, ghelijckfeine 3 Hooftttick gheteyckent fijn,foo houdt den Frox. costres
muer ende den eerden wal inde ghedeuricheyt beter vfamen, macr dact ferts,
teghen ift meerder achterdeel, fegghen ander, wanner de muer van buy-

ten deurlchoten wort , wane het gat dan wffchen twee fteunttylen wyder

fijnde na de grache toe, als na den wal, foo is de eerde tuffchen beyden
ligghende, meer ghenegen o af te vallen, dan of ter contrari die placts

na degracht Gijde engher waer, ende na den wal toe wijder , dat is met

- fReunftijlen dicker ande muer, ende dunder na den wal, Maer-als l'ykx'n

o o b K : fulcker
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be laid, if need be, in the midst of the large curtain or else at the flank in the
same curtain, so that they may be sufficiently covered by the orillion. Moreover
that the bridge should be made bent around the orillion to the covered way.
We have in Chapter 2 followed the -first opinion, where the gate is laid
in the midst of the large curtain, and the vault of the gate under the wall,
as well as the bridge across the ditch are laid out straight. The reasons why this
is thought to be most advantageous are of two sorts, one of the strength, the
other of the flanking, because we must have an eye for the special scope of this
~ matter: The strength consists herein: seeing that at the end of the vault lies a

strong wall, with its parapets and embrasures in it, then it should be considered
that if the first gate EF in Figure 4 of Chapter 2 stood wide open, and the
draw-bridge down for an enemy at his pleasure to enter (I exclude that the custom
is when we see an-enemy ready to batter a gate that we draw up bridges, demolish
bridges, shut the gates, fill them within with earth, and such like) yet the enemy
would not presume to come in, knowing what defence is within the gate, for the
second gate at the place of K cannot be offended by the enemy’s great ordnance;
he would stand there before a strong wall with-its parapet and embrasures in
much more danger than before the outermost wall, which may scour the bridge
unto the very end. Such an advantage has this scouring against a wily enemy who
would surprise a gate in going off as well as in coming on.

Gates that project outside the wall, with pillars and other costly garnishing,
some esteem (as I do) not to be advantageous, saying that good assurance in a
fortress is the best garnishing, for such projections hinder the perfect scouring
of the curtains, and they may provide cover to the assailing enemy.

15th DIFFERENCE
Concerning the counterforts 1)

When we make the buttresses thinner at the wall than at the rampart, as they
are plotted in Chapter 3, then the wall and the rampart hold more firmly together
when they are battered, but others say it is a disadvantage, for when the wall
is battered from the outside, the hole betwixt two counterforts being wider
towards the ditch than towards the rampart, the earth will be more ready to drop
out than if the place next to the ditch were narrower, and the place next to the
rampart wider, that is, the counterforts thickest at the wall and thinnest at the

1) About the buttresses Stevin gives various theoties, among which the one of no protecting

wall at all: “good earth can resist better than stone, but only it should be walled for longer conti-
auance”.
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fulcker voughen ghemae& fijn,foo en ftreckes nict tot fulcken geduerie-
heyt,want foo den muer gheneyche iste hellen na deen fijde, ofte den wal

na dander,de cerde tuffchen beyden en houdtfe dan niet foofeer vlamen,

Erelicke makenfe van vooren enachter even dick. Sommige om beyde

de voorfereven onghevallen te voorcommen, makenfe int middel dunft,

waer deur deen helft vande eerde toflchen twee fteunftijlen,den wal ende
den muer vlamen houdt,dander helft ceycht na de gracht toe meerder
nauicheyr, om de eerde aldaer (den muer afghefchoten fijnde) beter by
een te houden. Noch {ijnder ander die achien, datmen de wallen nieten

bemuerr, ofte en behoort te bemueren , in meyning dat fteen het grof
ghefchut beter can teghen ftaen dan eerde, alfoo ter conrrari goede eerde
beter teghenftant doct dan fteen,macr datfe alleenclick bemuert worden,
om den wal langher in gheducricheyt te houden datfe niet en vervalle: In

welck anfien {oo en behoott ons voornemen niet te weflen, deontmuetde
cerde te verftercken met {teunttiilen dic na de grachtfijde breeder fijn,

maer ter contrari [malder, ende volghende (ukcke meyning,wy hebbenfe
alfoo gheteyckent int voor(creven 3° Hoofif¥ick : Sy die deur ervaringhe
of vernufiighe redenen ander wijfe voor beter kennen , meughen die te
wercke ftellen. :

164 VERSCHIL VANDE
*heymelicke nijtganghen.

A Lsoop e R certijis opde cade gheen * bedeckre wech en lach, o
waren de heymelicke vijiganghen van cleynen dienft, inder vou-
ghen dateen of twee voer een groote fterckie ghenouch was : Maer de
bedeckte weghen daer na inde ghebruyck commende,foo wordender 1ot
de fterckien die een bedecte wech hebben, an elck bolwerck twee geleyt,
Euclicke hebben de uijrcomft ofte de deure des heymelicken uijegancs,
ghebsochtin des ftrijckhoucx onderplacts, ende om daer te gheraken,
macckien wenteltrappen binnen inde bolwetken.  Ander en maken
gheen trappen,maer, vwelck an eteelicke beter bevalt (voornaemlijck ot
fterckcen met drooghe grachten) neerdalende ghanghen fonder trappen,
om dacr over met peerden te meughen commen : En hebben oock de
deure niet gheftele inde onderplacts , maer bequamelicker daer buyten
ande binnelijde des * fchutfels, ghelijck int 2° Hooftfticks 28° punt dex
grontteyckening,oock mer de ¢ form verclaert is.

1 YERSCHIL VANDE
* moortcuylen,

] E rrer1cx e willen datinde grache tuflchen twee bolwercken een
leeghe dunne muer fal wefen,met veel bofgaten dacer in, die na allen
fijden
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rampart. But if they are made after that manner, then they are not so strong, for
if the wall is readier to heel one way, and the rampart another, the earth betwixt
does not hold them so well together. Some make them both before and behind
equally thick. Some, to prevent the aforesaid mishaps, make them in the middle
thinnest, whereby one half of the earth betwixt two counterforts holds the
rampart and the wall together, the other half towards the ditch having there
more nacrowness to keep the earth (when the wall has been battered) better
together. There are others who think that the ramparts should not be faced with
a wall, and others that we ought to wall them, because stone can better resist
great ordnance than earth, whereas on the contrary, good earth can offer better
resistance than stone, but only that they should be walled for longer continuance, that
they may not fall: In consideration whereof it must not be our intention to
strengthen unwalled earth with. counterforts which next to the ditch are broadest,
but contrarily are narrowest, and following that opinion, we have plotted them
so in the afore-said 3rd Chapter. Those who by experience or ingenious reasons
know the other method to be better, may set it awork.

16th DIFFERENCE
Concerning secret sallies

When heretofore upon the outside of the ditch no covered way was made 1),
then the secret sallies were of little service, so that one or two in a great fortress
were enough, But covered ways afterwards coming into use, in fortresses that have
a coveted way two sallies are made in every bastion. Some laid the exit or door
of the sally in the lower place in the flank, and to come to it made a winding
stair within the bastion. Others make no stairs but, what some like better
(especially for fortresses with dry ditches), ways descending without stairs, to
pass across with horses, and have not.set the doors in the lower place, but more
fitly -outside, upon the inside of the orillion, as has been explained in the

~2nd Chapter, point 28 of the ground plan, and also in Figure 5.

17th DIFFERENCE
Concerning murdering places or casemates -

Some would have in the ditch betwixt two bastions a low thin wall with many
embrasures in it, to scour on every side. Against which is said again: first, that

1) Stevin’s remark that fottmnerly the fortresses had no coveted way and so were much more
exposed, is important.
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-~ fijden ftrecken, Waer teghen wederomghefeyt wort: Ten ecuften dat die

muer foude beletten het * befchoyfel des leeghen wals te meughen ghe- Scarpa.
firecken worden van haer nevenftaende * ftrijckhoucken s Ter: andeten, Flane:
datmen de viant daer uijt met gheen groot ghefchot en can beletten liet
opworpen der fchantfen inde gracht. Ten derden, dat de afvallende
ftucken der belchoten gordine,den ghenen verhinderen foude dieachter

den felven mucr ftonden. Ander begheeren een moortcuyl ten einde des
“#f{chultfels, als voor de (ijde Im inde s form des 2*° Hoofifticx, de welc- Orallm
ke oock cleen ende cranck fijnde, dacrmen gheen groot ghefchut in ghe-
bruycken en can, foo wordenfe om de voorgaende redenen van enclicke
veracht, Ander, die my beft ghevallen, willen moorscuylen gheleytheb-

ben inde houcken der caden, teghen over de punten ter bolwercken , als

ter placts van b, {egghende die aldaer beft belchermt e jn,ende datven

den viant van dien oirt met minder (wacricheyt een tijt lanck foude meu-

ghen befchadighen,want inde gracht commende, hy foude ghequelt wor~

den van achter ende van vooren,
Sy verftaen oock datmen de felve moortcuylen niet feer fterck noch

grooten fal maken, op datmen die, foomenfe verlaten moefte, telichte-
licker mach afichieten, fonder de grache feer daer mede te vallen, oock
op dat de fpringhende ftucken d=n viant feer mochten befchadighen.
Willen oock datter vande felve houcken af tat den voorhouck des tegen-
overftaende bolwercx roe, ende van daer voort tot inde fterckre , over-
welffelen fullen ligghen inde eerde onder den gront des grachts, om dacr
langs henen uijtde fterckre na die moortcuylen bede@elick te moghen
gaen en keeren, _ :

Daoch alfoo defe moortenylen gheen wefentlicke declen det fteré&c en
{chijnen, maer alleenclick fouden meughen gheleyt. worden ten tijde van
cirloghe, tot fulcke plaets ende van fulcke ghedaente als de voorcom-
mende nootlicheyt vereylcht, o0 en hebben'wy de felve inde teyckenin-
ghe des 2 Hooftflicx piet befcreven, gheriouchachiende defe verma-
ninghe daer af ghedaen te wefen.

7HOOFTSTICK, VAN
Jommighe * verfchillex der onvolcommen flerckten , e 2ustivitw.
sten diemen veroivdencn moet na gelegheutheys
der plactfen ende ander omStandighen.
v hebben hier vooren befcreven de manier des ghebous
van ecn {lerckte met hacrvolcommen leden, na de wijfe
defes tijts, mergaders een Hooftftick vande voornasmite

verfchillen dieder op foodanighe volcommen ftercken vallen meughen,
K 2 Maec
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that wally, would hinder the scouring of the scarp of the lower wall from the
flanks. Setondly that we cannot thence with great ordnance prevent the enemy
from throwing up trenches in the ditch. Thirdly, that the debris of the battered
curtain would be a hindrance to those who stood behind the wall. Others want a
casemate at the end of the orillion 1), as before the side /m in the first figure
of Chapter 2, which being also small and weak, no great ordnance can be used
in it; therefore some do not appreciate them for the reasons mentioned before. Others,
whom I like best, want to have casemates laid in the corners of the ditches over
against the points of the bastions2), as in the place b, saying that they are there
best defended, and that we might thence, for a time, with less danger, offend an
enemy, for, entering into the ditch he would be troubled both.before and behind.

They are also of opinion that those casemates should neither be made strong.
nor great, that when they must be abandoned they may be more easily demolished,
without much filling of the ditch, and that also the flying stones may offend the
enemy. They also want that from the said corners of the ditch, unto the corner
of the bastion opposite, and thence forward into the fortress, vaults be made in
the bottom of the ditch underground, to go and return throughout covered, out
of the fortress into the casemates.

But as these casemates seem to be no. essential parts of the fortress, but are
only to be made in time of war, at such places and of such form as need requires,
therefore I have in the planning in the 2nd Chapter made no show thereof,
esteeming this warning to serve its purpose.

CHAPTER 7

Of certain deviations from irregular fortresses, to wit,
of those which must be planned according to the situation of the
places and other circumstances

We have so far described .the manner of the building of a fortress with its
regular lines according. to the manner of the present time, together with a
chapter on the main differences that may occur with respect to such regular
fortresses. But because it often happens that the situation of the place and other

1) Among the casemates which Stevin re]ects are those at the end of the orillions; an example
<():f this from later times can still be seen in the only ravelin left at Bergen op Zoom, a design by

oehorn.

%) The casemates finally recommended by Stevin are the “‘counterscarp caponiers”, the ad-
vantages of which he describes extensively. Brialmont (Steichen, p. 115) praises the genius of this
construction when he writes: “Cette idée, aussi ingénieuse que féconde, fut généralisée avec le
plus grand succes par Coehorn et appliquée ensuite dans la plupart des systémes modernes”,
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Maer want het dickwils ghebeurt, dat de gheleghentheyt der plaets ende
ander omftandighen , niet toe en laten alles te maken ghelijckmen wil,
ende daumen bedwonghen wort hem na wat anders te ghevoughen, foo
fullen wy in dit Hooftitick foodanighe veifchillen vergaren,

1* VERSCHIL VAN HALVE BOLWERCKEN.

G seNoMeN datter te maken fy een fefhouckige evefijdeghe f{chantfe
of (terckre * int ronc befcrijvelick,wacr afinen befloten heeft om fe-
ker redenen,elcke groote gordine alleenclick vi een ijde te willen * fixije-
ken: Vraghe wat daet toc bequamer waer,drie heele bolwercken,als ghe-
ftelt fijn opden fethoack A B C D EF, ofte fes halve, als opden fefhouck
GHIKLM? (wy noemenfe halve bolwercken , overmidts dat NO
anghefien wefende voor een heele rechte groote gordine, foo is de refte
O P alleenelick den helft van een heel bolwerck ) De halve bevallen iny
beter om ver{cheyden redenen: Ten ecrfien,dat haer voorhoucken ploma
per of onfcherper connen vallen, dan vande heele: Of maeckumenfe
evelcherp, foo fullen de halve bolwercx gordinen van veel naerder placts
der groowe gordine connen gheftreken worden. Ten anderen, foo connen
de half bolwercx gordinen veel firijckelicker ftacn, om datmen niet (oo
feer fchoens over het * borftweer der groote gordine en moet {chieten,uije
welcke groote {choentheyt quade befchermnis voight, cock onbequame
gheleghentheytom * bofgaten in te brenghen. Ten derden canmen opde
halfen der halve bolwercken meerder ruymte cryghen, om * catten of
hooghden op te legghen. Hier machmen noch by voughen, dat halve
bolw rcken haer op onevenhouckighe formen beter (chicken dan heele,
welverftaende wanneermen na het bovelcreven voornemen, elcke groote
gocdine maer van een fijde * ftrijcken en wil: Als by gelijcknis,dric heele
bolwercken fijn op een vijf houck te veel, overmidts fy teghen het voor-
nemen, een groote gordine van beyden fijden ftrijcken , maer twee heele
fijn ie lutel, want dacr blijft een groote gordine ongheftreken.
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circumstances do not allow men to make what they will, and that they are

compelled to adapt themselves to something else, therefore I will in this chapter
collect such differences.

1st DIFFERENCE
Concerning half bastions

Suppose that there were to be made a hexagonal, equal-sided redoubt or
fortress, to be described in a circle, whereof, it is agreed for certain reasons, each
large curtain shall be flanked but upon one side. The question is, which for this
purpose is fitter, three whole bastions, as are set upon the hexagon ABCDEF
or six half ones, as upon the hexagon GHIKLM? (I call them half bastions,
because NO being taken for a whole straight large curtain, the rest OP is only
half of a bastion). The half bastions please me better for various reasons: First
because the forecorners may be shaped flatter than the corners of the whole bastions.
Or if we make them equally sharp, the curtains of the half bastion can be
scoured from a much nearer place in the large curtain. Secondly, the curtains of
the half bastion may be easier to flank, because we need not shoot so much skew
over the parapet of the large curtain, of which great skewing can proceed but
little defence, and no advantage of making embrasures. Thirdly, in the necks of
the half bastions mote room may be found to lay cavaliers or heights. To this may be
added that half bastions fit better upon unequal-angled figures than whole ones,
well understanding when we will, according to the former intention, have each
large curtain flanked but upon one side. As for example, three whole bastions
upon a pentagon are too many, because contrary to the intention, they flank
one large curtain both ways, but two whole bastions are insufficient, for one
large curtain would remain unflanked.
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MEeRrRCT.

qd LLe fterckee diens groote gordine maer vanover een fijde * ghe- Nz,
ftreken enwore, ¢(y wijt den * firijckhouck van een half ofte heel fune.

bolwerck , en is niet wel bewaert: Eenfdeels deur dien noch fchutfels

gordine,noch bolwercx gordine goede belcherminghe en crijcht van ouer

de groote gordine, om de afdakinghens wille van haer * borftweer, ghe~ Paraperte.

tijck breeder verclaert is des 6 Hooftfticx 2° verfchils 2° punc: Ten an-

deren, dat de groote gordine {elf oock een onbelchermden houck heeft,

alfoo wy bewelen hebben in des 6 Hooftfticx 8¢ verfchils 1* voorbeclts

ander punt.

2* VERSCHIL VAN VERSTERCKINGHE
der Wallen met inwendsghe houcken.

1° VOORBEELT,

L AT ABC ecnwal fijn, met cen inwendighe boche int middel
ter placts van B, als hier onder. _

Na defen crommen houck ncem ick datmen fich ghevoughen moet,
om een bolwerck daer op te brenghen ten beften oirboire. Ick fegh dae
foodanighe inwendige bochten, cen gheleghentheyt hebben om ftercker
bolwercken op te connen maken (ghehijck het bolwerck B cen dacr af is)
dan eenighe ander *evefijdeghe form int ront beferijvelick,0ock fercker Lgquitaters
dan op rechte wallen, beter ift bolwerck B, dan een der twee A C,ende {:T"""‘l‘";“;;“_
dat om twee merckelicke redenen. Tencerften, de hecle voorfijde des e
bolwercx B, wort ghefien ende belchermt van elck nevenftacnde bol-
werck A en C,twelek de felve bolwercken A,C,niet ghebeuten en mach,
want elcke haer voorgordine maer van een fijde * gheftreken en can wor. Refée
den. Ten tweeden alioo het bolwerck B gheen uijtitekenden houck en
heeftals dander, fooen cander gheen uijtftekenden houck wech gefcho-

ten noch befchadichr worden.
K 3 2* Voon-
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NOTE

All fortresses whose large curtains are flanked but upon one side, whether it
be with a half or a whole bastion, are not well defended. Partly, because neither
the curtain of the orillion, nor the curtain of the bastion can be well defended
from the large curtain, because of the shelving of the parapet, as is more extensively
declared in Chapter 6, 2nd difference, 2nd point. Secondly, because the large
curtain itself has an undefended corner, as we have shown in Chapter 6,
8th difference, 1st example, 2nd point. i

2nd DIFFERENCE

Concerning strengthening walls with re-entering angles
Example 1 1)

Let ABC be a wall with a re-entering angle in the midst, at the place B as
hereunder.

According to this angle I suppose that a bastion must be constructed at most
convenience. I say that such re-entering angles give a better opportunity to make
stronger bastions upon (whereof bastion B is one) than any other equilateral figure
described in a circle, yea stronger than upon straight walls; bastion B is better
than any of the two A C, and that for two special reasons. First, the whole
foreside of bastion B is seen and defended from either bastion A or C beside it,
which cannot happen to the same bastions A, C, for either of their front curtains
can be flanked but upon one side! Secondly, since bastion B has no projecting
corner, as the other, no projecting-corner can be shot off or damaged.

1) For this construction with re-entering curtain see also Tartaglia, Pl. III; Maggi-Castriotto,
p. 52; Lorini, p. 159; Pasino and other Italian authors.
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2* VooRBEELT.

E N D E om den ghemeenen aert® des firijckens noch volcommelic-
ker te verclaren, foo merckt, dat wanneer de bochtin fulcker ghe-
ftale light, datmen de voorfijde des bolwercx heel rechruijt mach trec-
ken, ghelijck defe tweede * platteform anwijlt ( ghelijck oock binnen
Malua het bolwerck van 8. Barbara is, volghende de ghedru@e formen
daer af uijrgaende) fulcke ghedaente is de alderfterckite dieder in bol-
wercken vaﬁcn mach, want de hecle voorgordine can van beyden fijden
volcommelick gheftreken worden. Daerom dat euclicke meughen mey-
nen, het middeifte bolwerck gheen form te htbben na bolwerex eyfch,
om datter vooren gheen vijtfickenden honck en is, het (chijnt datfe meer
letten opde ghewconte, dan opde seden die de ghewoonte maeét.

Maeral it datwy hier ghefeyt hebben, datdefe form desbolwercx de
aldcrfterckite is dicder in bolwercké vallen madh, foo en is daer by noch-
tans niet te vetftaen , datmenfc door * veikiclingke maken falter placets
daermen de wallen na fijn wille teyckent, want om fulcke ftercker tlorm,
fonden ander bolwercken te crancker, als {cherphonckigher ofte on-
plomphouckigher moeten wefen, twelck gheen voordecl en waer, over-
midts den ervaren viant de ftercker placilen laet beruften , ende de
cranckfle overvale. Ten anderen fao begrijpmen met meet wals min
rlacts,

3 VOORBEELT.

-

N R wallen inwendighe houcken {cherp ofte onplomp gencuch

" {ijnde, connen oock verfterckt worden {onder bolwercken, te we-

ten met* inwendighe itrijckhoucken deur het borftweer der gardine in-

den wal ghewrochr, als hier onder de twee firijckhoucken A, B, * ftrijc-

kende deen des anders groote gordine, ende bolwercex gordine, De Ita-

lianen noemen fulcke wanier der verfterckinghe 4 forbici de Frangoifen

en tenaille dat foo veel te fegghen is als tanghewijs, of opde manicr van
tanghea, '

Defe
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EXAMPLE 2

And to express the common quality of flanking more fully, it can be observed
that when the bend lies in such a manner that we may draw the foreside of the
bastion straight, as this second ground plan shows (as in Malta the bastion of
St. Barbara1), as in the printed figures thereof is shown), such a form is the
strongest that can be-in bastions, for the whole curtain may be perfectly scoured
from the flanks upon both sides. Therefore, those who might think that the
middle bastion has no shape as required by a bastion, because it has no projecting
corner, it seems that they heed more the custom than the reasons that make
the custom.

But although it be as we have said that this form of bastion is the strongest
that may be, yet thereby is not to be understood that we should make them in
a place where one may draw the walls according to one’s own will, because, for
such a stronger shape, other bastions should be made weaker; as more sharp-angled
or less flat-angled, which were no advantage, because the practised enemy
suffers the stronger places to rest, and falls upon the weaker. Moreover in this way
with more circuit of wall less ground is included.

EXAMPLE 3 2)

The re-entering angles of walls, being shatp enough, may be strengthened without
bastions: to wit, with inward flanks wrought through the parapets of the curtains
in the wall, as hereunder the two flanks A, B, the one flanking the large curtain
and- the curtain of the bastion of the other. The Italians name such manner of
strengthening & forbici, the French en tenaille, that is to say, after the fashion
of tongs. These inward flanks are vaulted by some, but noting the disadvantages

1y For the flat bastion St. Barbata of the fortress La Valetta in Malta see also note 1 p. 145.
%) Here and on the following page, with figure, Stevin gives his solution for a tenail or tenailled
front (see also note 1 p. 205.
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Defe inwendighe ftrijckhoucken worden by eenighe overwelft, maer
ghemer& de ghebreken : van dander overwelfde firijckhoucken, daer
int 7° ver{chil des 6 Hooftfticx afghefeyt s, foo en connen.defe daer nict

af bevrijt fijn.
Der wallen feer plompe inwendighe houcken, en fijn tot de verfterc-

kinghe met * inwendighe ftrijckhoucken niet foo bequaem als dander, Afordic.

om dat dc houcken ghelijck C en D, verftreckende voor *(chutfels, al(dan
te [cherp ende cranck vallen,daerom machmender oirboirlicker een bol-
werck legghen nade manier des 1* ofte 2 voorbeclts. '

Hoe wel defe manier van verfterckinghe een goet ghelaet heeft, ende
bequaem can wefen daer de noot dringt,nochtans en moctmenfe,als fom-
mighe willen, by * verkiefing niet veroirdenen, ter plaets dacrmen fijn
vrijheyt heeft, want by aldien datter een rechie gordine laghe vant bol-
werck E tottet bolwerck F, fy foude voor de felve bolwercl%en plomper
houcken connen veroisfaken : Ten anderen van minder coft Gijn dan
defe twee : Ende ten derden meerder placts begrijpen,

3 VERSCHIL VAN VERSTERCKINGHE
der Wallen , met ujtwendighe houcken.

i VOORBEELT.

W ANNEERMEN hem ghevoughen moet na uijtwendighe houc-
ken, foo connen de * fpieghelinghen daer af verfcheyden vallen,
na gheleghentheytvan haer fcherpe ofie plompheyt, mer ander omftan-
dighen. By aldien den houck als ABC (oo plomp of onfcherp waer,
datmender een bequacm bolwerck voor conde legghen,diens voorhouck
als D plomp of onfcherp ghenouch foude vallen, ende dat boven dien de
langde der gordinen A E, CF, fulck bolwerck daer verey(chte, {00 waert
beter dacr cen te brenghen dan gheen, om drie merckelicke redenen.

Ten

Oreillons,

Elellionsm,

Contersplationes.
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of the other vaulted flanks, which are described in the 7th difference of Chapter 6,
they cannot thereof be free.

The very flat angles of re-entering walls are not so easily made strong
with inward flanks, as the others, because the angles C and D, standing in place
of orillions, fall out then too sharp and weak; therefore we had better make there
a bastion as in examples 1 and 2.

Although this manner of fortification looks satisfactory, and may be fit in case
of need, yet we must not, as some would have us, make it by choice in a place
where one has full freedom, for if there lay a straight curtain from bastion E
to bastion F, it would cause the same bastion to have flatter angles. Secondly, it
would be of less cost than these two, and thirdly it would enclose more ground.

3rd DIFFERENCE
Concerning strengthening walls with salient angles

Example 1

When we must have salient angles, the consideration thereof may turn
out to be diverse, according to the condition of their sharpness or flatness,
with other circumstances. If the angle, as ABC, were so flat that we might lay a
suitable bastion before it, whose forepoint, as D, would fall out flat enough
and that furthermore the length of the curtains AE, CF, required there such a
bastion, it were then better to make there one than none, for three notable reasons.
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Ten cecften {oo
connen de gordi-
nen twllchen twee
bolwerckéals AE,
CF, elck van twee
fijden *ghefircken
worden,daerfe fon-
der het bolwerck
B D, clck maervan
cen fijde frijckin-
ghe en cryghen.
Ten anderen cane
men de twee bol-
wercxgordinen G H, 1K uijt * ftrijckhoecken ftrijcken , daerfe anders
fouden moeten gheftreken worden uij eenighe plaetfe der gordine, tuf-
fchen A E ende wfichen C F, welcke ftrijcking foo goet nict en is, foo
wel deur dien datmen om de afdakinghe der groote gordinens wille, de
bolwercx gordine ten decle niet fien en can, als dauer fchoens deurde
groore gordine gheen bequame * bofgaten gheleyten connen worden, als
breeder verclacrtisin des 6 Hoofufticx 2° verfchils 2° punt, oock in des
6 Hooftlticx 8° verfchils 1¢ voorbeelts ander punt. Ten derden, alfmen
de bolweiex gordinen GH, 1K, ttrijckt wije het middel, ofte uije ecnich
ander punt der groote gordinen A E, CF, foo moeten die boiwercx gor-
dinen na dat middel of ander punt ghetrocken worden , waer deur de
bolwercx houcken H ende K, oock te {cherper of onplomper vallen,en-
de vervolghens te crancker fijn.

2* VOORBEELT, . :

L AET nu den uijiwendighen houck A B C veel fcherper fijn dan
de voorgaende : Om opden welcken een bolwerck te brenghen,
diens * ftrijckhoucken ende {chutfels haer noodighe breede ende dicte

hebben,
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First, by that means the curtains between two bastions as AE, CF, can be
flanked each from two sides, whereas without the bastion BD each can be
scoured but from one side. Secondly, the two curtains of the bastions GH, IK can
be scoured from flanks, because otherwise they must be flanked out of some
place in the curtain AE and the curtain CF, which flanking is not so good,
because, for the shelving of the parapet of the large curtain, we cannot see part
of the curtain of the bastion, and also because obliquely in the large curtain
there cannot any convenient embrasures be made for that purpose, as is better
shown in Chapter 6, 2nd difference, 2nd point; also in the said Chapter,
8th difference, 1st example, 2nd point. Thirdly, when we flank the curtains of
the bastions GH, IK, from the midst or from any other point in the large curtains
AE, CF, then those bastion-curtains must be drawn to that midst, or other point,
by which the angles of the bastions H and K are too sharp and. consequently
weaker, :

Example 2

If the.salient angle ABC is much sharper than the former, upon which to
frame a bastion whose flanks and orillions have their necessary breadth and
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hebben, foo valt den voorhouck als D veel te fcherp,inder voughen datte
niet alleen van ter fijden metter tije en foude connen omme ghefchoten
worden : maer men foudele om haer dunheyts wille, elcke mael wei deur
enweer deur {chreten: 1a fy en foude om de {choentheyt der * befchoey-
felen haer behoitlicke hooghde niet connen cryghen,  Her can cock ghe-
beucen,dat de twee linien E D,ende F D (foomen de frijckhoucken ende
{chutfels haer behoirlicke breede en dickte gheeft) mer malcander *eve-
- wydich loopen, ofte hoe voorder ghetrocken hoe veel te meer vin mal-
cander wijcken : In fulcken ghevelleen cander opden houck B gheen
oitboirlick bolwerck gheleyt worden. Twelck too wefende, ende daer
beneven bifloten fijnde, datmen den wal of den houck "A BC niet ver-
anderen en wil, het waer beter den houck B, die onfcherper is dan den
hoack D, fonder bolwerck te later, dan daer op oo ghebreckighen bol-
werck te brenghen,treckende dander twee bolwercx gordinen G H, 1 K,
ftrijckelick uijreenichpunt tuffchen AB endetuflchen CB @ Want hoe
wel de gordinen tuffchen CF ende A E, anderfins van weder fijden ghe-

Scarpes,

Tarallele,

ftreken warden, oo cryghtmen ( boven vvoorfcreven ghebreck vande .

fcherpheyt des bolwercy ) twee gordinenals F D, E D, loo buyter maten
lanck, dattet ghelchor van C, tortet einde D muffchien niet bequamelick
eu-foude connen draghen.
3* VOORBESLT,
M aer by aldien den houck B mach vercort worden, foo fijnder
verfcheyden manicren van verbeteringhe. Ten ecrften den houck

die rc vooren ftont an B, ghebrocht Gjnde
ter plaets van D, als hier nevens,foois den
houck A D C, veel beter dan den honck
ABC, om die te laten fonder bolwerck:
Ofie by aldien den houck D plomp ghe- .
nouch waer,, om daer op een bolwerck te .
legghen,als int 1© voorbéclt ghedaen is,wel- .
verftaende foor de placts toelaer, dat is, foo N
de groote gordinen niet tecorten vallen,en-
de dat de drie bolwercken nietal te na mal-
cander en quamé,twelck veroirfaken mochr,
niet alleen grocte coft om weynich wals te
bswaren, maer oock [cherphouckighe qua-
de bolwercken. :

Soomen de drie voorfcreven bolwercken
als A,C,ende rghene datmen an D wilheb-
ben,al even fterck begheerde (ghelijckmen
oock behootde te doen,ten waer dat de om-
ligghende plactfen het een bolwerck meer

L voor-
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thickness, the forepoint D falls out much too sharp, so that not only it could be
~ shot down from aside in course of time, but it might because of its thinness with
every shot be shot through and through, yea it could not for the obliqueness of
the scarp, or wall, attain to the height it should do. It may also happen that the
two lines ED and FD (if we give the flanks and orillions their necessary bteadth
and thickness) run parallel, or even how further forth they were drawn out, the
further they diverge. In such a case, upon the angle B there can no fit bastion
be laid. Which so being, and concluding that we will not alter the wall, nor the
angle ABC, it were better to leave the angle B, which is flatter than D, without
a bastion than to make such a faulty bastion upon it, drawing the curtains of the
two bastions GH, IK to be flanked from a point between AB and CB. For although
- the curtains between CF and AE are otherwise flanked on both sides, yet

(besides the above disadvantage of sharpness of angle) two curtains as FD,

ED fall out so extremely long that the ordnance at C would not conveniently
carry unto D.

Example 3

But if the angle B may be shortened, then there are diverse manners of
improvement. First the angle that stood before at B, being brought as is seen
here unto D, then the angle ADC is much better than the angle ABC to be left
without a bastion. Or if the angle D were flat enough to set a bastion upon,
as is shown in example 1, to wit, if the place would permit, that is, if the large
curtains were not too short, and the three bastions were not too near each other,
which might cause, not only great cost to defend a little part of wall, but also
poor, sharp-angled bastions.

If we desire to have the three bastions, as A, C and the one we intend
at D to be alike strong (as we ought to do, unless the grounds about the place
did give the one bastion more advantage than the other) we should bring
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voordeel gavenalft ander) men (oude metter punt D foo na A C moeten
commen, tot dat haer voorhoucken al even groot vic!en,wanrnccmtghy
eenich bolwerck plomper, een ander fal moeten te (cherper vallen,vwelck
achrerdeel waer : Boven dien foo fijn drie evenhouckige bolwercken van
nmieefte begrijp, welverftaende grootheyt der vlacken * everedenlick ghe-
nomen na langde der wallen,

4 VOORBEELT,

o ¢ u canmen den {cherpen houck ABC, bequamelick verande-
N ren in twee evegroore plompe of onfcherper houcken, als hier ne-
vens de twee honcken D E, veroirfakende den inwendighen houck F,
welcke met *inwen-
dige ftrijckhoucken
verftercke can wor-~_
d¢, nade manier des
2 voorbeelts vant
2° verfchil.  Voort
machmen de houc-
ken D, E, laten fon-
der bolwercken, of
dacer op heele of hal
ve bolwercken bren- ,
ghen, na gheleghentheyt vande langde der gordinen ende ander om-
ftandighen.

5 VOORBEELT,

A NDERSINS machmen den houck ABC noch vercorten met
“een rechee lini D E, makende daer mede twee evegroote plomp-~
houckenals ADE
ende C E D, daer
op legghende twee
heele bolwercken,
foot de gheleghent-
heyt der omftandi-
ghen lyden wil, dies
niet twee halve bol-
wercken als hier ne-
vens,

P
st
-
.S

6 VooRr-
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point D so near unto AC until the forecorners fall out equal, for if you take
one bastion flatter, the other must be sharper, which were a disadvantage.
Furthermore, three equiangular bastions are of most enclosure, to wit, the size of
the planes being taken proportional to the length of the walls.

Exaﬁple 41)

The sharp angle ABC may yet conveniently be altered into two equal flat or
unsharp angles, as shown here by the two angles D and E causing the re-entering
angle F, which with inward flanks may be strengthened after the mannef of
example 2, in the 2nd difference. Furthermore, we may leave the two angles D,
E without bastions or make upon them whole or half bastions as the length of the
curtain and other circumstances will permit.

Example 5 2)

Or else, we may shorten the angle ABC with a straight line DE, making
thetewith two equal flat angles as ADE and CED, making upon them two
whole bastions if circumstances permit; if not, two half bastions, as in shown here.

1) This figure again represents a tenail, but of a simpler form than that represented on folio 75.

) This figure gives the solution in the form of a horn-work, but not as a horn-wotk by itself;
Stevin was no advocate of this and othet outworks and also rejected the ravelins (for this see
also Brialmont, Stcichen pp. 115 and 116 with the notes).
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6 VOORDEELT,

G ueNoMEN datter cen wal fj,hehbende een nijtwendighen houck
A B C, met twee bolwercken A C: Doch alfoo -dattet bolwerck
A, te na light den houck B,ende het bolwerck C, te verre vanden felven
houck B, dacrom foudemen op B wel begheeren cen bolwerck te leg-
ghen, alfoo dat degordine B C vercorte , ende van beyde fijden mochte
*gheftreken worden: Maer dat bolwerck daer ligghende, {oo fal de gor-
dine A B dic nu nict lanck ghenouch enis, dan noch corter welen,

Narge.

B

Om defe twee onghevallen vfamen te vootcommen,men foude op den
houck B, bequamelick meughen brenghen een half bolwerck als hier
onder, want daer mede verlangtde gordine A B van B tot D, ende dan-
der gordine B C vercortvan B tot E,

7 VOORBEELT.

B v aldien datrer erghens een bolwerck te legghen waer voor een
oude wal ofte poorte, ghelijck tot veel plaetfen ghebeurt, foo be-
hoartmen acht te nemen op de nevenltaende uijtfteeck(clen ofte houc-
ken, (0oder cenighe fijn, des wals, ende trecken de voorfijden des bol-

L 2 wercx



207
Example 6

Suppose there be a wall that has a salient angle ABC, with two
bastions A, C, such that bastion A lies too near angle B and bastion C too far
from angle B; therefore at B one would have a bastion made, so that it might
shorten the curtain BC and might be scoured upon both sides, But that bastion
having been laid there, then shall the curtain AB, which is now not long enough,
even be shorter. '

. To prevent these two inconveniences together, we might upon the angle B fitly
place a half bastion as hereunder, for therewith does curtain AB lengthen from B
unto D and the other curtain BC shorten from B to E.

Example 7
If there were a bastion to be made before an old wall or gate, as happens in

many places, then we must consider the near projections or corners, if there be
any, in the wall, and draw the foresides of the bastion from such a projection
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werex op foodanighen uijiltecckic], daer de felve fijden bequamelicxtof
meughen gheltreken worden , doch den voorhouck hacr behoirhicke
plompheyteryghende. Laet by ghelijcknis A B C een wal fijn, daereen
bolwerck voor moet gheleyr worden ter pluets van B, welcke wal heeft
twee uijiteeckfelen D E: Ghenomen nu dattet vijtftceckfel E foo na B
ftaer, datom de bolwercx gordine daer uijt te trecken, fy foude mocten
commen van E tot G, ewelck al te [cherphouckighen bolwerck fonde
maken : Ghenomen oock dac 1 daer af te verre ende buyter fchote Jight:
Maer het uijiﬂceck(cl D;light,ncem ick,in bequame langde van B.ende
Haer lini D H mae¢t een goeden plompen bolwercx houck. In (ulcken
uhevalle ift beter de bolwercx gordine F H, van hetuijifteeckfel D ftrije-
kelick te trecken,dan van eenighe ander plaets,want beneven dattet punt
I te verre is, (0o en cander {choens over het borfiwzer gheen goede be-
{ hermnis commen, als breeder verclaert is in des 6™ Hooftfticx 2° ver-
fchits 2° punt. Macr int uijtfteeckfel 1, machmen, foomen wil, een be.
qnaem en*ftrijckhouck leggen,*mer bofgaren daer doormen de bolwercx
gordine F H, tor den gront toe ftrijcken. can.

4 VERSCHIL VAN DER RIVIEREN

oft vaerden bequaemsite in ende uytcomft,
inde grachten der flerckren.

V ANTTET tot veel plaetfen ghebeurt, datter op deen fijde der
\’ ftesckien rivieren of vaerden inden gracht commen,ende op cen
ander fijde wederom daer vijt loopen,foo1ffer verfchil van haer bequacm-
fte uije ende incorft. Sommighe ijn gheleyt teghenover de houcken der
bolwercken, als hier onder de vaerden A,B, teghen over de honcken dex
botwercken C.D. Mactde *bedeckie weghen (welverftaende der fterc-
ten diefe hebben)worden daer mede ghebloot ende ontvriji: Wanteenen
ftaende tes placts van EF,G, of H, fiet de bedecte weghen I, K, L, M,
van ’beghin totten einde 10e: Dacrom de viant tot fulcke plaetfen als
E,F,G,H, of inde rechte linien daer deur ghetrockenals N O, fchantfen

: ghecre-
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that the same sides may be more conveniently flanked thence, but the forepoint
acquiring the flatness it ought to have. For example, let ABC be a wall before
which 2 bastion must be laid at the place B, which wall has two projections D and E:
Suppose that the projection E stands so near B that to draw the curtain of the
bastion thence, it must lie upon the line from F to G, which would make too
sharp-angled a bastion. Suppose also that point I lies too far away and out of shot.
But the projection D, I take it, lies in a fit place from B and the line DH
makes a good flat angle of a bastion. In such a case it is better to draw the
curtain of the bastion FH to be scoured from the projection D than from any
other place, for besides the point I being too far, can there no good defence
be made obliquely over the parapet, as is better expressed in Chapter 6,
2nd difference, 2nd point. But in the projection D we may, if we will, make a
convenient flank, with embrasures, out of which the curtain of the bastion FH
may be scoured to the ground.

4th DIFFERENCE
Concerning the most fitted entrance and exit of rivers and canals
into the ditches of the fortresses

Since it happens in many places that upon one side of a fortress theré come
into the ditch rivers or water-courses, which pass out again at the other side
of the fortress, there is a question of the fittest outgoing and incoming of the
same. Some are laid over against the corners of the bastions as hereunder the
water-courses A, B over against the angles of the bastions C, D. But the covered
ways (to wit of the fortresses that have them) therewith are laid open and stand
unguarded. For, one standing at the place E, F, G or H, sees the covered ways
I, K L, M, from the beginning unto the end. Therefore the enemy at such
places, as E, F, G, H, or in the straight lines drawn through them, as NO,
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shecreghen hebbende, foo en fullen de belegherdr die bededte weghen
tot haer voordeel niet connen ghebruijcken : Ia man voor man ghere-
kear, foo iffer meerder voordeel ende fekerheyt ter plaets van E,of inde
lini E O, danopde bedecte wech I, want by E, ofte inde lini E O,heeft-
men het velt om wijt en breet te verloopen, maer opden {mallen wech
i, machmen * gheftreken worden vant een einde des wechs totter ander,
fonder datmen inde breede verloopen can.  Om dit ongheval te voor-
commen, {oo vercirdenen ander de uijt ende incomft der vacrden, be-
quacmlicker teghenover het middel der groote gordine, als de vacrden
ter plaets van P Q_ende R S.

Mercke wijder,dat by aldien hetincommende water fijn oirfpronck uije
hooghe landen hadde, alfoo dattet met reghen en (nee hooghe vioeden
maeckte, die veel modder, fant, ende anwas mede brenghen , ende dat
daer benevens de menichte des waters, verleken byde grootheyt des
grachs, {00 cleen waer, dattet inde grachten gheen merckelicke ftroom
en macckte, om die in gheduerighe diepte re houden,maer datter ter con-
wari die vervalde : In falcken ghevalle ift goedt, het ftreomken met een

L 3 watetley-
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having made trenches, the besieged then cannot use the covered ways for their
profit. Yea, reckoning man for man, there is more advantage and safety at the
place E or in the line EO than in the covered way at 1, for at E or in the line EO,
one can run away in the field wide and. broad, but upon the narrow way I the
besieged can be scoured from one end unto the other, and cannot help themselves
by any breadth of ground. To prevent this disadvantage, others are of opinion that
the incoming and outgoing of . water courses can be laid fitter opposite the
" midst of the large curtain, as the water courses at PQ and RS.

Further note that if the incoming water course had its source in high grounds,
so that with rain and snow it made high floods, which bring with them much
mud, sand and silting-up, and that, besides, the quantity of the water, compared
with the size of the ditch, were so small that in the ditch there was no current
to keep it at constant depth, but that contrarily it did fill it: In such a case it is
good to pass it through the fortress with a conduit across the ditch, thus to
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82 ’ SimMoN STEVINGS

waterleyder over de grache deur de fterckte te brenghen, om alfoo die ge-
duecighe vervullinghe te (chuwen,  Maer den firoom foo groot ende
fterck fijnde, datle al mede fleept watfer inbrengt,ende de grachtin ghe-
durighe diepte houde, (co enift niet noodich die door {ulcken waterley-
der te doen loopen,

Angaende ymant achten mochr, dat de plaets van dic vijfde verfchil,
foo wel foude (chicken int voorgaende 6° Hooftftick, byde verfclnllen
der volcomumen fterckeen, als ine dit 7° Hooftftick bijde verfchillen der
onveolcommen: Hier op valt te bedencken, dat wy inde bovelcreven
valcommen fterckre namen drooghe grachten, om voorbeelt te gheven
van ftrijckhoucken met drie plaetien, diens leegfte den gront des grachts
firijer, daerom heeft ons dic voot beelt hier eyghentlicker ghedocht.

. s VERSCHIL VAN HINDERLICKE
heaghden die baysew de flerkien
mecten blyven.

Lsser bayten de plaets dacrmen een fterckie begheere, eenighe

hinderlicke hooghde light, diemen om Icker ongheleghentheyt
binnen de fterckee niet en wil vervaien,foo is de meyning van fommighe
dauer cirboir waer,teghenover die hindetlicke hooghde een bolwerck te-
brenglien.: Ander willen het middel der greote gordine daer voor ghe-
paft hebben, fegghende die ftercker re wefen dan het bolwerck, vijt oie-
faeck datle bewaert ismet twee * ftrijckhoucken , daer elcke bolwercx
gordine maer met een befchermeen worr, welck fijnreden heeft : Maer
by aldizn op het bolwerck een hooghe *catte laghe,na de manicr hier bo-
ven int 2¢ Hoofiftick verclaert, om daer mede over die hindetlicke
hooghde ie meughen * hicet{chen, f{ulex foude d'eerfte n:eyning eenich
voordeel gheven.

o1 bier toe hebben wy ghefeyt van halve bolwercken, van ver-
fterckinghe der wallen metinwendighe , oock met uijtwendighe
houcken, vande vijt ende incomit der rivieren inde grachten, oock van
hindctlicke hooghden die buyten de fterckten mocten blijven: War de
refte belangr , te weten daermen om ander beletfelen de ghemeene re-
ghelen vande volcommen (terckten niet volghen en mach, daer falmen
mer met cen woort ghefeyr, vvolmaeckifte fco na commen alfien can,
foo veel * ftrijkelick ftellende tot voordeel der ferckee,ende foo veel be-
deckende tot achterdee] desviants, als deur de omftandighen meughe-
dick iz Doch alfoo ditalie ghemeen amwoort [chynt, men mocht noch
becheeren de manier ende vesclaringhe hoemen van elck int befonder
docn fal : Hier op feghumen, dat de torm der plaetfen dacrmen de vol-
comimen
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avoid the continual silting-up. But if the stream is so great and strong that it
carties along with it that which it brings in, and that it keeps the ditch at
constant depth, then it is not needful to cause it to run through such a water-
leader.

If one should think .that this fourth 1) difference might as well have been
raised in the 6th Chapter among the questions of regular fortresses, as in this
7th Chapter among the questions of irregular fortresses, it is to be considered here
that in the aforesaid regular fortress, we spoke of dry ditches2), to give an
exampleé of flanks with three places, whose lowest scours the bottom of the ditch:
therefore, we have thought this example to be more proper here.

sth DIFFERENCE
Concerning inconvenient heights which must remain
~ outside the fortresses

If outside a place which we want to fortify there lies any inconvenient height
which we do not want to include within the fortress, the opinion of some is that
it were fit over against that troublesome height to lay a bastion. Some would
have the midst of a large curtain placed before it, saying that it is stronger than
a bastion, because it is defended by two flanks, whereas the curtain of a bastion
is defended but by one, which has its reason. But if upon the bastion a cavalier
were laid, as in the manner of building specified before in the 2nd Chapter,
thence to dominate the said height, it would mean some advantage for the
first opinion.

Hitherto 3) we have spoken of half bastions, of the strengthening of walls with
re-entering and also salient angles, of the outgoing and incoming of rivers into
the ditches, also of awkward heights which must remain outside the fortresses:
What conceins the rest, to wit, if because of other hindrances we cannot follow
the common rules of regular fortresses, in these cases, to say it in one word,
we should make them as regular as we can, with so much flanking of the
fortress for its profit, and so much covering for the disadvantage of the enemy,
as circumstances will give leave. Yet, as this seems too common an answer; we
might desire an explanation of the manner how everything should be particularly
handled. To this it may be said that the shape of the places whereupon we can
make the regular fortresses is simple, but the diverse shapes of the others are,

!} The original text gives “fifth”, which must be “fourth” (difference).

%) We also mentioned Stevin’s dry ditches in regular fortresses and striking angles with three
places in note 3 on p. 125.

%) Linking up with the first two paragraphs of folio 83 Stevin gives here a separate argumen-
tation, which at the same time forms an introduction to a detailed explanation about the geology
of his time, preceding the Differences 6—10. This argumentation contains among other things
the curious remark about the desirability that somebody should collect various plans of fortresses
with a review in good Dutch, so not in terms like “counterscarps, flanking, sapping”. Dijkster-
huis also stresses this lively passage in his book on Stevin, page 234.
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commen. fterckten op maken can , eenvoudich is , maer de verftheyden
formen van dander, (ijn, foo te (egghen, fonder einde , dacrom fulcx te
beghinnen, het waer genouchfacn een oneindelick werck znghevangen.
Wel foude my dit ghevallen, datmen by cen vergaerde, de aticyckenin-
ghen die door ettelicke nijtghegheven fijn, van ver(cheyden foodanighe
wefentlicke fterckten, diemen tot fommighe plactfen dadelick ghemaect
vindt, met Neerduytfche verclaringhe van vghene daer in na de wijfe de-
fes tijts welghedaen, ofte ghebreckich is: Maer ick veeefende of den
Drucker de papieren einthick den Apotekers tot peperhuijt kens moeft
vercoopen, als niet werende hoe langhe de Necrlanders liever fullen feg-
ghen ghelijck papegaeyen, comterfiherpen , flanckeren, Zapperen, dan als
men{chen met kennis der fake, cabefthoeyfels, flrijcken , graven, hebbe
mijn aerbeydr,ende des Burgmeefters de Grootens voorder oncoften ghe-
fpacrt, daer hy ten ghemecaen oirboire meet dan middclmatich toe ghe-
neycht is.

Latende fulcx dan beruftentet, foot lucken wil, een andermael, fullen
in plaers van foodanighe befonder voorbeelden,ctrelicke *ghemecere ver-
{chillen ftellen vande voordeelen ende achterdeelen in ver{cheyden ghe-
leghenthedender plaetfen, daesmen fterckeen op bouwen wil, als platte,
berchachtighe, drooghe, waterighe landen,en dierghelijcke,maer fonder
te befluijten welcke gheleghentheden de oitboirfte fijn, want* meen te-
ghen is van weder (ijden (oo veelderhande, dattet oirdeel daeraf duyfter
ghenouch vallen foude. Tproufhijt datmen uijt defe onbefloten verfchil-
len rapen mach, isdit: De ghenedie vande gheleghentheden der flerck-
ten wil fprecken, of * trijden, ofte die erghens een fterckee begheeren te
veroirdenen, vinden hier int corte by een vergacrt, voordeelen ende ach-
terdeelen die daer op loopen, cock t'ghenc voor het bouwen oirboirlick
mach overleyt worden , ende dat na de meining der * fchrijvers , die na
tertijt de ervarendte in die * ttof gheacht wordén,uijt wercke ick de felve
verfchillen it corte verfacmt hebbe. »

W v fullen daneerft beghinnen vande fterckten op even placte lan-
den; maer wantde felve iweederley f1jn,fommighe opde hoogh-
den, welcke haer evenheye (ick fpreke van feer ghelijcke * ftichteinder-
fche evenheyt) fomwijlen door eenich onbekent gheval hebben,ander die
haer everheyt criighen inde leeghden, deur de tivicren, ende dat vande
laetfte foorie hter 'voornemen is te (crijven, foo fal ick eerft de manier
van haer anwaflinghe verclaren, op datdeur kennis van dien, der * Bou-
meefters mfyning?)cn,cnde foodanich landts eyghenfchappen tot defe

fake dicnende, te beter bekent meaghen fijn.
Her is te weten datter reghenwater, ende noch meer het ghedoeyde
{ncewater, met grooter overvloet vande hooghden na de leeghden valr,
van
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so to say, infinite. Therefore, to begin it were to take in hand an endless work.
It would please me well if one collected the drawings that some have published,
of diverse such actually existing fortresses, which are found ready in some places,
and having a Dutch explanation of all that is good and bad performed in them,
according to the manner of the present time. But I, fearing that the printer
. might at last sell the papers to the apothecary for pepper bags, as not knowing
how long the Dutch will, like parrots, rather say conterscherpen, flanckeren,
zapperen, than as men with knowledge of the matter, cabeschoeysels, strijcken,
graven, have spared my labour, and Burgomaster de Grootens 1) further expenses
whereunto he is inclined more than can reasonally be expected, for the benefit
of the community.

Leaving it then for a while until 2), if it will so happen, another time, we sha.ll
instead of such special examples put several common questions of the advantages
and disadvantages of the diverse sites and situations of the places whereupon we
will build fortresses, as plains, hills, dry and watery lands, without concluding
which are the best, for there ate so many pros and cons upon either side, that the
judgment thereof would fall out dark enough. The profit that we may get out of
these undecided questions is this: Those who want to speak or argue of the
situation of the fortresses, or who desire to make a fortress anywhere, will find
herein briefly gathered together the advantages and disadvantages inherent
therein, also that which for the building must be fitly considered, and that
accordmg to the opinion of the authors who at this day are considered the most
practised in this matter, out of which3) I have briefly. collected the said
differences.

We will first begin with the fortresses upon plain even grounds, but because
the same are of two sorts, some upon high grounds, which have their evenness
(I speak of horizontal evenness) sometimes through an unknown reason, others
that get their evenness in low grounds, by means of rivers, and since it is my
intention here to speak of those of the last sort, therefore I will first declare
the manner of accretion of these low grounds, to the intent that by knowledge
thereof, the master builders’ opinions and the properties of the said land serving to
this end, may be better known.

It is to be understood that the rain water, and even more the thawed snow
water falls down in great quantities to the low grounds, and thence continually

1) For Stevin’s personal friend and co-worker Johan Hugo Cotnets de Groot, Grotius® father
and burgomaster of Delft from 1591-1595, see for example Dijksterhuis, pp. 9, 130, 191, 201, etc.;
A. Romein-Verschoor, Vaderiand in de verte, Amsterdam, 1948, p. 17 ff.

2) The beginning of the paragraph suggests that in the future such a collection of drawings or
documentation will be realized. This may have been connected with Stevin’s intention, which he
cherished then already, one day to write a larger wotk about fortification. That he had this inten-
tion at least later on appears from the Dedication to the States General of his New Manner of
Fortification by means of pivotted Sluices on December 21st, 1617; also quoted by Brialmont (Stei-
chen, pp. 133, 134 with note 26: Tras?é comples de forti fication).

8) See Erratum, folio g1: “wercke’ must be “welcke”.



84 Sivow Stavins
van daer eindick na de nvieren, daerin mede brenghende eetde, cley,
modder ende fulcke ftof als van di¢ berghen ende horghe landen atghe-
fpoeliwort: Ende want dardick water der rivieren hem teer verlict,om
den grooren overvlosidieder dan atcent, (00 loopet over de leeghe lan-
dendie daer nevensligghen : Opde feive intbreede commende, het ver-
hieft fijn ttzrcke {troom dietinde nanwe rivier hadde inder veughen dar-
tet daer ghenouch als Rille flaende, fijn cleyighe modderighe ftof fyncke
te gronde, ende het warer daer na al fachikzns weder vertreckende, (oo
wordet lands voor dat macl van (oo veel verhcocht,  Dele anwallinghe
ghetchiet rot twee plactien, deenc ir:de inhammen die Lier en daer ne-
vens de nivier liggheo , d’ander antcinde derrivier daerfe inde Zee ofte
int_ wijde cornt, want het rivierwater daer ovck fijn ftercke flicom ver-
licfende, lacrter fijn dicke ftof e gronde fyncken.  Alfoois Hollande
(dazrmen alle ander der ghelijcke by verftaen mach) ghewaflen anteinde
des Rhijes, deur de flof die den, Rhijn van boven at brenght: Alfoois
merlanckheyt van tjr, het eerrijek boven in Doyiflandt deur reghen en
{nee weckghefpoelt, inder voughen datter eimilick tot veel plactfen nict
dan harde dorre fteenractien, als de Alpes, gheblevenen fijn, van welcke
atghelpoelde ftof, Hollant, met dander inhammen nevensden Rbijnhg-
ghende, haer anwas ghecreghen hebben , ende noch iaerlicx cryghen.
Ende gelijek den Rhija groot (ijnde, uijrgroote lsnden com mcnde,groo-
ten anwas maect , alloo fietmen metter daet de cleenc sivierkens, ia fon-
teinca diens ghemeen water nau cen voet brect en is, haer anwaf kens
voortbrenghen, groot na gheleghentheyt der landen, diens affpoelinghe
mer 1weghen en{neewater dacr deurloopt. Vijtfulcke fonteinkens is in
defe {ake veel te feeren, want ghelijckmen deur cleyne ghefchilderde
clovten , diemen draeyt en keere daermenfe hebben wil, bequamelick
Spheremandi. - gheraecke ter kennis vande ghedaente des grooten * Weerclicloots, alfoo
comemen deur cleine fonteinkens (diens froomkens wy keeren en wen-
sofrumenties den {00 wyle begheeren, ende ons voor * reetfchappen verftrecken, daer
mede Wy hicr fchuyringhe maken , ghinder een fantplactken doen waf-
-fen elders modder vergaren en dierghelijcke)lichielick tor kennis vande
ghedaenten ende eyghenfchappen der groote ftroomen,

Maer om noch wat breeder van Hollant te fegghen, oo is te weten,
datdoen certijes den Rhijn deur Leyden voorby h=t huijs te Bretten in
Zee Jicp, foo was doen den greoten Hollantfchen anwas ant cinde des
Rhijns tor dier plaets, alfoo dattet felve huijs ettelicke mijlen van Zee
lach. Maer doen daer na deur groote ftorm voor den Rhija ( ghelijck
fulex tor veel ander plactfen ghebeurr ) verftopping van een fantplaet
quam, alfoodatfe by Virecht nade Lecke toe keerde, uijtloopende door
vgat ten Briele ende Gordereede, {00 is van dien tijr at tot nutoe, den
grooten Hullantfchen anwas tot dien oirt gheweelt, foo ovcrvlocadich.

atter
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towards the rivers, bringing with it earth, clay, mud, and such matter, as is
scoured from the hills and high grounds. And because such water greatly raises
the rivers, because of the great abundance that then descends, it floods the low
land that lies next to it. Since the same water has a much greater breadth than it
had in the narrow rivers, it loses the strength of its current which it had in the
narrow river, so that it remains there almost stagnant, the earthy, muddy, clayey
matter in it sinks unto the bottom, and the water afterwards thence running away
softly, the land is this time so much heightened. This silting-up occurs in two-
places; one in the bays that lie here and there along the river, the other at the
end of the river, where it runs into the sea, or becomes broad, for the river
water, there also losing its strong current, suffers its matter to sink to the
bottom. So has Holland (by which one may understand all other suchlike
ground) grown upon the end of the Rhine, through the materials that the Rhine
brings from the higher grounds. So also has the earth from above in Germany,
in the course of time, by rain and snow, been scoured or rinsed away, so that
at last in many places, nothing is left but bare hard rock (as in the Alps), of
. which eroded matter, Holland with other similar grounds, lying near the Rhine,
has obtained its accretion and is yearly increasing, And as the Rhine,
being great, coming out of large countries, makes great growth, so we see
actually the small rivers and fountains whose common water stream is not above
a foot broad, bring forth their little accretions, to an amount depending on’ the
situation of the lands whose scourings with rain water and snow run through
them. Out of such fountains in this matter is much to be learned, for as we, with
small painted globes, which we turn and wind as we desire, easily attain unto
the knowledge of the shape of the earth, we may similarly by small riverlets
(whose streams we may turn and wind as we want, and provide us with
" instruments, making in one place scouring, in another place a sand shelf to grow,
in another place collecting mud and the like) easily attain to the knowledge of
the qualities and properties of great streams.

But to speak somewhat more of Holland, it is to be understood that heretofore,
when the Rhine did run through Leyden into the sea at the house at Bretten 1),
then was the great increase and growth of Holland at the end of the Rhine
as far as that place, so that the same house lay various miles from the sea. But
when after that through great storms before the Rhine (as happens in many
other places) a stopping or damming by means of a mud flat occurted, so that .at
Utrecht it 'turned towards the Leck, running out into the sea by the mouth at
Brielle and Goederede, so has from that time until now, the great growth of
Holland at that place been so abundant that at certain places there is high land,

) By the “house at Bretten” Stevin meant the Btittenburg, for which we tefer, not only to
the book of Dijksterhuis, p. 172, but also inter alia to Byvanck, Nederland in den Romeinschen Tid,
Leyden 1944, 11, 420 and figure 88, the picture published in 1567 or 1568 by Ortelius and which
Stevin must have known; furthermore to Holwerda, Afbee/dingen van de Brittenburg and De Rijn-
vesting van Karel de Grote, both atticles in Archaeological Communications from the National
Museum of Antiquities at Leyden, 1927; finally to Fockema Andteae, Renaud and Pelinck,
Kastelen, ridderbofsteden en buitenplaatsen in Rijnland, 1952, p. 25, where Holwerda’s catastrophe
theory is rejected, just as Beekman in his work De Wateren van Nederland, The Hague, 1948,
page 117 (under Lek), tejects the obstruction of the mouth of the Rhine near Katwijk by drifting
of dune sand. (Cf. Stevin, folios 84-85.)
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datter tot cetelicke placifen hooge landen tijo, (oo wel bedijckte zlsonbea
dijckte, daermen noch binnen menfchen ghedencken met groote fche-
pen voer. Ende dat arghewa(len landt by vhuijs te Bretten ligghende,
daer na fijn ghewoonelick onderhoudt van anghebrochte ftof nict meer
hebbende,is deur vgheduerich fchucren der Zee weder afghefpoelt,alfco
datden grontvan t'{elve huijs nu buyten duyns light. Voort fulcken

anwas aliler comrt ant einde des Rhijnldecls ten Briele in Zec loopende,

derghelijcken anwas iffer oock ant einde des Rhijntdeels by Campen in-
de Zuyderzee commende, t'welckmen daer de Y(lel noemt : Inder vou-
ghen dat de Zuyderzee metlanckheye van tijt, fooder gheen verandering
van {troom en comt, tecnemael lande fal worden, ghelijcke eertijes ghe-

weelt heeft, deur vwelck den Rhijn fal loopen, ghelijckfe nu door clant-

van Overyllel doer, ende de Zuydeszee vol fijnde, (oo {2l den anwas dan
(mides datter als boven gefeyt is,geen verloop v ftroom-en comt, of met
groote ftorm nieuwe deurbrake der duynen en ge/chict) voortgaé buyten
Texcl ende Viielant,want hoewe! de buytezee daer nu wint,dar cn fal nict
gebenren,als Ceinde des Rhijas, datoveral fijo¢ anwas mede brengt,daer
{al gecommen wefen: Ende die fulex niet toe en ftaen,dat conit deur ghe-
breck van kennis der virfaken, want foo langhe alffer ftof van boven af.
conmt,ende datter lande daer vermindert,foo moetetelders vermeerderen.
Ditis den oirfpronck vant roetfel des eertrijex daer Ariftoteles af ver-
maenr,vwelck gelijck dandec *beghinfelen fijn geduerighe beweghinghs
heefr,landc wordende dacrt certijts Zee was (ghelijck de Zeefchelpen dat
betuyghen, die verre van Zee int certrijck ghevonden worden) ende in
Zce veranderende, daert voormael landr gheweeft heeft. Angaendc ceni-
ghe rivieren of fonteinen ,.die tuflchen haer oirfpronck ende de Zee,
nietdan deur cluppen en fteenighe gront en loopen, dat dic ten einde
daer(z in Zee commen gheen anwas en brenghen, maer datmen daer eer
contrati groote diepte vint, alstullchen de cluppen van Noorweghen en-
de dierghelijcke plaetfen, datisin nateutlicke bekende reden ghegront,
wantals al de ftof der hooge landen die nu anwas inaccken, deur reghen
en {nee teenemael (2] wechghefpoelt fijn, ende dat de Alpesinde Zee (ul-
len ftaen,ghelijck nu de cluppen van Noorweghen doen, (0o fal daer dan
der ghelijcke ghebeuren, Wy fouden hier af noch veel meughen verha-
len,als hoe ende waerom tor fommighe plaetfen niet dan fanten vergaert,

Eleracata,

tot ertelicke keyen en fteen, tor ander weycke modder, elders harde cley, -

met de omftandighen van dien: Maerangefien datrer ghenouch gefeyt

is, voor (0o veel de (ake der fterckre verey(chr, wy (vllent daer by lazen.
Aldus dan verclaerc wefende de manier der anwallinghe vandelecghe
linden, foo (ijn daer uije dele haer ghemeene eyghentchappen deur de
oirfaken bekent: Als datfe onbedycke wefende,met de hoochite vioeden
oader water moeten ligghen,te weten met die hoochfte vloeden, welcke
M ghemee-

o
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walled in as well as unwalled, where within the memory of men, they passed
with large ships. And that new land, which lies near the house at Bretten, no
longer having its usual growth of alluvial matter wherewith it was maintained,
has through the continual fretting of the sea been washed away again, so that
at this day all the grounds belonging to the house lie on the outside of the
dunes. Furthermore, such a growth as occurs at the end of the branch of the
Rhine, tunning into the sea at Brielle, the like growth is there also at the end of
that part of the Rhine that runs at Campen into the Zuyderzee, which there is
called the IJssel, so that the Zuyderzee in course of time (if there comes no
change of current) will altogether become land, as it once was, through which the
Rhine will run, as it does now through the land .of Overijssel: and when the
Zuyderzee is full, then (if there comes no altering or change of current as
aforesaid, or with great storm a new breach should occur in the dunes) will the
growth go forward beyond Texel and Vlielant, for although the sea there is now
winning, this will not happen when the end of the Rhine, which brings its
matter everywhere, has come thither. And if some do not allow this, it is for
want of knowledge of the causes, for so long as there comes matter from above,
and the land there decreases, it must needs in another place increase. This is
the cause of the movement of the earth that Aristotle speaks of, which like the
other elements, has its continual shifting, land being formed where before was sea
(as the sea shells witness, which are found in the land far from the sea)
and altering into sea where before was land, Concerning some rivers or fountains
that betwixt their springs and the sea do not run but through rock and stony
ground, that they at their ends, where they come into thé sea, do not bring
any growth, but that contrarily there is great depth found, as betwixt the cliffs in
Norway and suchlike places, it is founded upon natural known reason, for when
all the materials of the high lands, which now make the growth, by rains and
snow shall be wholly washed away, and the Alps shall stand in the sea, as now
the cliffs of Norway do, then shall the like happen there. We might hereof yet
speak much more, as how and wherefore at some places nothing but sand gathers,
at other places pebbles and stones, at other places soft mud, at other places hard
clay, with the circumstances thereof. But since enough has been said, for so much
as the matter of fortification requires, we will leave it at this.

The manner of the growth of the low grounds being thus explained, so are
thereby known their common properties through the causes: as that they being
unwalled, must needs with high floods lie under water, to wit with those highest
floods, which commonly come (especially in Europe, and in the lands that do
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ghemeenelick commen (immers in Europa,ende de landen die niet Zuy-
delicker en ligghen als Egypten) inde nawinters, of voorfomers : want
by aldien de contrari ghebeurde, te weten datfe met de hoockifte vioeden
nier onder en quamen, foo fouden de hoochfte vloeden foo hooghen oft
hoogher anwas mocten ghemae& hebben als fy felf Gijm, vwelck na dit
cenvoudich anfien onmeughelick is : Ick fegghe nadit eenvoudich an-
ficn, om dattet verclaren der * uijtneminghen, meer woorden foude be-
houven dan wy hier ghefchicke hebben tebefchrijven. Ten anderen, foo
1s bekent waerom dat fulcke landen foo gantfch even ijn fa ghenouch
op waterpas ligghen : Ten derden waerom fy vet fijn : Ten vierden waer-
om fy ghemeenclick by ecn rivier ligghen : Ick fegh ghemeenelick cenf
deelsom dac de rivieren fomwijlen verloopen i Ten anderen om datter
tot ettelicke plactfen wel anwas comt van ftroom die niet langher en ghe-
deurt,dan rot dattet reghenwater of fncewater al afgheloopenis. T'welck
verftacn fijnde wy fullen tot de fake commen.

6¢ VERSCHIL, VANDE VOORDEELEN

cade achterdeelen der flerckien op plus
anghewaffen lands.

"VOORDEELEN.

£x 1, {ooifler overvioedicheytvan goede vette cerde, om ttercke
T wallen en catten te maken.

Ten 2, men can deur de rivier lichtelick met cleyne colt,alle nootlic-
heyt brenghen om de fter@ete bouwen, oock al vghene de inghefetenen
van dien daer 0a behouven,

Ten 3, hetis vruchtbaer landr, twelck bebouwet fijnde, gheeftover-
vloet van lecfiocht voor den inwonders der fterée,

Ten 4™, wanncer het rivicrwater hoogher is als het landt, foo canmen
vlandt onderwater brenghen, deur fluyfen, of met den dyck deur te fte-
ken, om daer mede het legher des viants te benonwen.

Ten 5, fooen is {ulck landt het graven nict {oo feer onderdaen, cenf-
decls om dattet waterich is,ten anderen darmen de gravers van verre fier.

Ter 6, men can de ferckeen daer van form maken foomen wil, vol-
macetter dan op ander plaet(en.

Ten 7, den viant heefier moeyte om hem te bedecken , hy wort van
verre verhindert,

ACHTERDEELEN.

T En 1°°, {00 connen het 1°, 25, 3%, ende 4° punt, oock ftrecken tot
achterdeel der fterckee. Wathet 1° belangt, (oo de cerde goet was
tot
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not lic more southerly than Egypt) in the latter part of winter, or in the beginning
of summer: for if the contrary should happen, to wit, that with the highest floods
they should not overflow, then the highest floods should have made growths as
high or higher than they themselves are, which to the simple insight is impossible.
I term it simple insight, because the explanations of the exceptions would require
more words than we are here minded to use. Secondly, it is known wherefore
such lands lie even, yea level as water. Thirdly, why they are such rich soils.
Fourthly, why commonly they lie on rivers. 1 say commonly, partly because
the rivers sometimes alter their course: On the other hand, because in some places
growth comes by means of a stream which continues no longer than uatil the rain
water or snow water has all run off. Which being understood, we shall come
unto the matter.

6th DIFFERENCE
Concerning the advantages and disadvantages of fortresses
upon plain silted-up land

Advantages

First, there is abundance of good rich earth, with which to make solid walls
and cavaliers.

Secondly, we may by the river easily bring all necessities for the building- of
the fortress, as well as everything that the inhabitants need.

Thirdly, it is fertile land which, being cultivated, affords abundance of victuals
for the inhabitants of the fortress.

Fourthly, when the river water is higher than the land, then can the land
be flooded by means of sluices or by cutting a hole in the river dike to trouble
therewith the army of the enemy.

Fifthly, such land is not much subject to sapping and digging, partly because
it is watery, and partly because the diggers are seen from afar.

Sixthly, the fortresses may be made in it of what fashion one will, more
perfect than in other places.

Seventhly, the enemy having trouble to cover himself, he may be hindered from
doing it from afar;

Disadvantages

First, points 1, 2, 3 and 4 may also tend to be disadvantageous to the fortress.
Concerning the fxrst as the earth was good to make strong walls, bastions and
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tot ftetcke wallen,bolwercken en catten, {y is cock goet voor deviant tot
ftercke fchantfen borftweesen en hoochden. '

Ten 2, condemen deor de rivier lichtelick alle noothchcyt brcnghcn '
om de fterckte te bouwen, ende rghene deinghefetenen behoufden, foo
fal de viant daer deur oock licheelick connen brenghen met cleene coﬂr
al wat hy tot fijn legher behouft.

- Ten 3%, de vruchibacrheyt des landts comt den viant oock wel te pas

tottet ondcrhoudt van fijn legher.’

. Ten 4, dat de belegherde het landt onder water connen brenghen tot

haer voordeel datcan de viant foo hy meetter vanden dyck is, felf docn

tot der belegerden achrerdeel, hun daer deur benaut houdende met wey-
nich volcx , ende daerentullchen met den mecften deel fijns leghers na
ander voordccl trachten,

Ten §*, foomach fulcken ﬂ:cr&c ( by aldien het inghelaten water dat
niet en verhindert) van allen fijden beftormt worden.

Ten 6, fy is van groote coft, om datfe groote bolwercken catten en
grachten moet hebben,dacr en is niet veel van {clfs 1ot voordeel als inde
gheberchten,

Ten 7, alfoo de gront weyck is, het can licht ghebeuren datter een
bolwerck of wal invalt,die op corten ijt, noch met clcync coft nicten can -
hermae&t worden,

72 VERSCHIL VANDE VOORDEELEN
 ende achterdeclen der fferiten op gheberchre.

VOORDEELEN.

Ex 1% ¥ fijn verlckert deur de omhqghcndconcven dieptenende
valleyen, teghen peerden, ﬂh‘mtforaven, ende groor. ghefchur,
Ten 2, fooder eerde ghenouch s, de fteréte can met minder colteer
ghemae& wefen dan opdc platte landcn want fy en behouft foo groote
grachten,bolwercken, wallen noch catten nier, dieder ghemeenchck van
felfs fij 1jn.
Ten 3, de viant moetter feer verfchcyd n ligghen , waer deur deen
hoop dander in tijrvan noot niet lxch:cluk helpen en can.

Acnrsnnsusx.

T eN 17, de omligghende oneven diepten ende valleven des voor.
gaenden 1" punts,can de viant oock tot fijn voordeel ghebraycken,
am bede&elick deur de lecghden te commen, ende de fieréte metonver-

hoede ftormen re overvallen.
Ten 2%, alle noodicheyt Lo wel om te bonwen als onderhouden, en
M 2 worter
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cavaliers, it is also good for the enemy to make strong trenches, parapets and
heights.

Secondly, if by the river we can bring all things necessaty for making the
fortress and that the inhabitants bave need of, so can the enemy by it also easily
with small cost bring all that he has need of for his army.

Thirdly, the fertility of the soil will also well serve the enemy for the
maintenance of his army. '

Fourthly, as the besieged may flood the land for their benefit, so likewise may
the enemy, being master of the dike, to the disadvantage of the besieged, keeping
them thereby short with few people, and with the greatest part of his army
seek a further advantage. )

Fifthly, such a fortress (if the water let in does not hinder it) may be assailed
upon every side.

Sixthly, as it is very expensive, because it must have great bastions, cavaliers
and ditches, there is not much advantage in it, as in the hills.’

Seventhly, because of weakness of the ground, it may happen that a bastion
or a wall may fall into the ditch, which- cannot again be repaired quickly and
with little cost.

7th DIFFERENCE
Concerning the advantages and disadvantages of fortresses upon hills

Advantages

First, they are protected by the uneven depths and: valleys lying round about
them, against horsemen, trench making 1), and great ordnance..

Secondly, if there be earth enough, the fortress may be made with less cost
than upon plain ground, for it does not need such great ditches, walls or cavaliers,
because commonly they are there of themselves.

Thirdly, the enemy must lie greatly dispersed, through which one regiment or
quarter cannot easily help the other.

* Disadvantages

First, the uneven depths and valleys round about, spoken of in point 1 before,
may be used also by the enemy for his profit, to pass under cover through the
depths, and scale the fortress unawares.

Secondly, all necessaty things, both for building and maintenance, cannot be

1) By “Schantsgraven” Stevin must here have meant the systematic attack by means of trenches
(sapping; see Part 3: Of besieging Towns and Fortresses),
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worter niet ghebrocht dan met groote mocyte ende coft.

Ten 3, de hooghden hebben ghemeenelick ghebreck van water,

Ten 47, [y fijn het graven onderdacn,

Ten §*°, [y lyden (chade vande reghen, deur dien de eerde ghemeen-
lick daer foo goet nict en is,als van plat anghewatlen lant,oock om dauet
reghenwater dect met meerder ghewelt fchuere. '

Teo 6°°, de * Boumcelter en can de form nizt kiefen diet hem belieft,
maer moet h-m na de ghelcghentheyt ghevoughen, nemende meer placts
dan hy van doen heett, oftc min dan heni behouft.

8 VERSCHIL, VANDE VOORDEELEN
ende achterdeclen der fleriten in Zee.

VOORDEELEN,
T en 1", als (y t5uo. vocten van landt ligghen, fijn verfekert voor
groot ghelchur.

Ten 2, (ijn verfekert teghen rbegraven.

Ten 37, fijn verfekert teghen het beftormen, want men can niet licht
beletten datfe haeft hulpe crijghen.

Ten 4, y en behouven gheen coftelicke bolwercken.

Ten 5, {y en behouven gheen groote voorraet van leeftocht, * erijch-
tuych, noch van volck,alfoo alles daer lichtelick ghebrocht can worden.

Ten 6°°, {y en connen gheen groot perikel verwachten van vghefchot
op fchepen, want die cranck (ijn,ende onfeker deue de beweghinghe der
Zee, maer ‘connen die (chepen cer felf befchadighen,

Ten 7, men cander {chepen houden om de fteréte te bewaren, ende
om den viant felf daer mede te quellen.

Ten 8, men cander een coopftat af maken, oock handiwetcx luyden
ende nceringhen in onderhouden.

ACHTERDEELEN, :
T EN 1%, {j en connen gheen goede grentfe fijn vanvvalte landr, 0
datmen daer niet altijt vrijelick uijt commen en mach.
Ten 2", het peerde volck cander lutcel voordeel doen,om de moeye-
licheytderoverfetinghe.

¢9* VERSCHIL VANDE VOORDEELEN
ende achterdeelen der fleréfen ande Zeecant.

VOORDEELEN,
£ N 1°,{00 fijnfe declachtich vande voordeelen die de flerckten heb-
ben hecl in Zee ligghende,voornaemlick int §°, 6%, 7%, ende 8¢ punt,
oock vande ghene dic heel int landt ligghen. '
Ten
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brought but with great difficulty and cost.

Thirdly, the heights have commonly lack of water.

Fourthly, they are subject to sapping.

Fifthly, they suffer damage from the rain, because commonly the earth there
is not so good as in low silted-up plains, also because the rain water upon hills
frets more than in valleys.

Sixthly, the master builder cannot choose the shape he wants, but must work

according to circumstances, either occupying more place than he would, or less
than he needs.

_ 8th DIFFERENCE
Concerning the advantages and disadvantages of fortresses in the sea

Advantages

First, if they lie 1500 feet from the land they are protected against great
ordnance.
Secondly, they are protected against sapping.

Thu'dly, they are protected against assault 1), for they cannot easily be prevented
from receiving assistance.

Fourthly, they need no costly bastions.

Fifthly, they need beforechand no great store of victuals, guns or people
because all things can easily be brought to them.

Sixthly, they cannot be greatly damaged by ordnance from ships, for their shot
is weak and uncertain owing to the movement of the seas and they may more
offend the ships.

Seventhly, they themselves may maintain ships both to defend the fortress
and offend the enemy.

Eighthly, there may be made a merchant town.and craftsmen and trade
maintained in it.

Disadvantages

First, they cannot be good frontiers to the mainland, because men cannot at all
times have free passage out of it.

Secondly, horsemen can do little service, because of the trouble of carrying
them to and fro.

Sth DIFFERENCE
Concerning the advantages and disadvantages of fortresses upon the sea side

Advantages
First, they are partakers of the advantages that those fortresses have that lie

wholly in the sea, especially in points 5, 6, 7 and 8 and also of those that lie
wholly on the land.

') “Assault” must mean here a systematic siege with complete investment, for 2 sudden assault
.after heavy bombardment by warships will mostly appear possible.




STERCTENBOVWING, v . .
Ten 2, de viant o die te belegghen moecter dobbet legher toe heb- -
ben, deen re water dander te lande. _
Ter 3™, ly can dienen 1ot grentie rer Zee ende te lande,want by aldient
noot 15, men cander {oo wel houden volck te peerde ende te voet, als
fehepen van oorlooch.

ACHTERDEELEN,

S v Gijn in perikel van beleghert te connen worden,nietalleenclick van
vianden die hun na by ghefeten fijn, maer cock die van feer verre
lande fullen commen , ende uijt verfcheyden houcken des weerelts daer
hulpe connen cryghen, ende haer volck an lant (ullen meughen fetten.

1* VERSCHIL VANDE VOORDEELEN
ende achterdeelen der flerclen in marafch,
wift van landy.

VOORDEELEN,

T eN 1%, {y fijn fterck, men candet van gheen fijden ancommen.
Ten 2, fy en behouven gheen (ware bolwercken, wallen noch
catten.

C ' ACHTERDEERLEN.

"I‘ £n 17, {y coften veel van bouwen, om dacde eerde wije moet ghe-
haelt fijn,ende datter quade gronde is.

Ten 2, {y hebben quade ftinckende locht ( voornaemlick inde heete
landen) veroir{akende fie&en der inghefetenen. .

" Ten 3°, {y fijn licht om belegheren met weynich volex, want de viane
can cen fchants legghen an die fijde dacr de belegherde an landt connen
commen: Inder voughen dat hoe fy om hacr gheleghentheyt ftercker
fchynt, hoe {y haet felven {chadelicker is. _

Ten 4, de mache deccloucke erygfluyden diemen daer in leght om
die te bewaren, of ora den viant te befchadighen, en can niet int werck
gheftele worden.

11* VERSEHIL VANDE VOORDEELEN
ende achterdeelen der drooghe grachten.

VOORDEELEN,

’I" EN 1%, gheviuchte menfchc_n'foo wel crygfluyden als landluyden
met beeften en goederen, connenin tijt van poot in drooghe grach-
ten befcherme fijn. :

M 3 . Ten 2*,
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Secondly, to besiege such a fortress, an enemy must have two armies, the one
by sea, the other by land. :

Thirdly, it may serve for frontier both by sea and land, for if need requires,
there may be kept in it foot and horse as well as men-of-war,

Disadvantages

- They are in danger of being besieged, not only by. enemies that dwell near,
but also by those that may come from far countries, and can get help out of
diverse parts of the world and can land their men.

10th DIFFERENCE
Concerning the advantages and disadvantages of fortresses in marshes,
far from the land

Advantages

First, they are strong, one cannot from any side come near them.
Secondly, they need no great bastions, walls or cavaliers.

Disadvantages

First, they cost much building, because the earth must be fetched from afar
and the soil is unfit.

Secondly, they have evil stinking air (specially in hot countries), causing sickness
of the inhabitants. :

Thirdly, they are easy to besiege with few people, for the enemy can make
a fortress, where the besieged have access to the land: So that how much stronger
they seem to be for their situation, so much more. vulnerable they are.

Fourthly, the soldiers or forces that are laid in them to defend them, or
offend the enemy, cannot be set to work.

11th DIFFERENCE
Concerning the advantages and disadvantages of dry ditches
Advantages

First, fugitives, soldiers as well as countrymen, cattle and goods, may in time
of need be protected in dry ditches.
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Ten 2, fooder de viant houtin worpt om te vullen,men cant verbran-
den, maer iffer ecrde, fteen of ander onverbrandelicke ftof in geworpen,
men cander een grooten deel af wechdoen, deur vbehulp der heymelicke
uijtganghen. ‘
Ten 3, fooder inde fterckte volck ghenouch is, men cander tot fijn
: wille ingacn om de felve grache te bewaren, oock om deur heymelicke
_Comidorof firade wijtipronghen den viant te verrafichen, voornacmlick alffer ecn * be.
“opeTis de@ewechis,
Ten 4™, daer is op fulcke drooghe plactfen ghefonder locht.

ACHTERDEELEN,
T £N 1% foo de viant meefter vande cade wort, hy fal de belegherde
beletten beeften inde gracht te houden, ende meer ander voordee-
len daer af te genutten,

Ten 2, men fal den viant al(dan niet lichtelick connen beletten de
gracht te vullen, daerin te gm\;en,cudc {chantfen op te worpen,daer me-
de hy hem {3l bewaren teghen de onverhoede anvallen der belegherde.

Ten 3, {y fullen door vbehulp van fulcke opgheworpen fchantfen, al

2’*5@"’“ tl * yoort(chuppende meughen commen tot anden voet van een bolwerck
apperends, . . . .
of gordine, om die af te worpen , deur de bequaemfte middel die hun
Flanss, goetduncken fal, ende dat fonder vande * ttiijckhoucken te connen be-
fchadicht worden.

122 VERSCHIL VANDE VOORDEELEN
endeachterdeclen der gracheen me: warer.

: VooRDEELEN, -
£N 1%, fijnfe beter verfekert teghen het ondergraven.
Ten 2, al heeft de viant de cade ghewonnen, hy eamach daerom

inde gracht nietcommen,

Ten 3", foo de viant het water wil doen afloopen, daer gact veel tijts
en aerbeyt toe.

Ten 4, hy en mach de muer niet nacrderen deur het behulp van op-

Zeperingte.  worpinghe van (chantzen, ofte * voortfchuppinghe inde gracht.

Ten =, foot loopende water is, ende dat hy daer in vlierende flof
worpr, fy en blijft niet ter plaets daer hyfe beghzert. ‘

Ten 6, worpthy daer in finckende ftof, daer gact veel actbeyten tij
toc, cer hy degrachtcan vallen,

ACHTERDEELEN,
EN 17, de viant cander brugghen op (chepen brenghen.
Ten 2%, de beleghetde en connender oo bequamclick gheen hey-

melicke uijtvallen doen.
Ten 3™,
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Secondly, if an enemy should cast wood into the ditch to fill it, the wood
may be burnt, but if it be earth, stone or any other material that will not butn,
a great part of it may be carried away via the sallies.

Thirdly, if there are people enough in the fortress, one can at will go into the
ditch to defend it, and also to surprise the enemy by unexpected sallies, especially
if there be a covered way.

Fourthly, upon such dry places there is healthier air.

Disadvantages

First, when the enemy is master of the counterscarp, he will prevent the
defenders from keeping cattle in the ditch, or from enjoying any other benefit
of the ditch. '

Secondly, the enémy cannot then easily be prevented from filling the ditch,
nor from digging in it, from casting up trenches with which he can defend
himself against the sudden attacks of the defendants.

Thirdly, they can with the help of such cast-up trenches, by sapping, come to
the foot of a bastion or curtain to throw it down, by the readiest means that .
they shall think fit, and without being offended by the flanks.

12th DIFFERENCE
Concerning the advantages and disadvantages of ditches with water

Advantages

First 1), they are better protected against sapping and mining.

Secondly 1), although an enemy has won the counterscarp, yet he cannot come
into the ditch,

b’I;hiidly 1), if the enemy wants to drain the water, it requires much time and
labour. '

Fourthly, he cannot approach the wall by casting up a trench, or by sapping
in the ditch.

Fifthly, if it be running water, and if he casts any floating matter into it,
it will not remain where he would have it.

Sixthly, if he casts any sinking matter into it, it will require great time and
labour before he can fill the ditch.

Disadvantages

First, an enemy can bring bridges upon boats in it. ‘
Secondly, the besieged cannot so conveniently make any secret sallies.

1) Compate the 3rd proposition: “Of the approach through the moat” in Part 3: Of besieging
Towns and Fortresses, where only wet ditches are discussed.
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Thirdly, water freezes so strongly in cold lands that it is passable with many
people and other heavy things.

Fourthly, in hot lands it causes evil air.

In the former 11th and 12th differences are set forth the advantages and
disadvantages of dry and wet ditches, and although men are of different
opinions thereon, one considering this most convenient, the other that, yet they
agree that those ditches are to be esteemed the best which men at their pleasure
can fill with water and, when they will, make them dry again1).

CONCLUSION

Up to this point a brief description has been given of that which I had intended
. to say about Fortification. As to all the errors which the experienced reader will
find therein, I wish he would make them known to everybody in a reply
(but in broad Dutch, without any admixture of bad barbaric words, which
he has better in his native language). For though to err is considered disgraceful
among those who err, I would say on the contrary that it would be an honour
among the honourable to cause this subject matter to pass from bad languages
also into the very best. '

The END.

1) This verdict by Stevin, which ditches should be considered as the best, has been put into
practice by Coehotn, namely in the fortress Betgen op Zoom. This contained constructions (drains
and suchlike) for forming drainage systems, by which the ditches could be kept dry or wet at
pleasure. Also in other ways Coehorn succeeded in combining the advantages of dry and wet
ditches (see Van Kerkwijk, Handleiding tot de Kennis van den Vestingbouw, Breda 1861, pp. 93, 108).
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DISCUSSION

This book of Stevin’s, which was first published in.Rotterdam in 1617, will
be printed in Volume V of T'he Principal W orks and discussed as part of his writings
on hydraulic engineering, That it is treated also in this volume is obviously
-due to the fact that, as appears from the title, it claims to'be 2 work on the art
of fortification; in fact it indicates considerable improvements for fortresses
situated on the waterfront and provided with wet ditches.

In the general introduction on Stevin's military publications we stated 1) that
the New Manner does not contain a new system of building fortresses;
nevertheless, we do not consider Brialmont's verdict exaggerated when, after
an enumeration of the advantages of sluices for the defense, he writes:
“en un mot: Stevin ouvre une voie nouvelle i la fortification” 2), although
he follows up this statement by saying that the new system succeeded in
overcoming the prevailing “routine” with great difficulty only. Stevin probably
realized this when he gave up his plan of publishing his book as part of a
completely new Art of Fortification 8), which, however, had not been completed
in 1617. It is certainly regrettable that the other parts have got lost ¢), for
otherwise we would have known Stevin’s opinion on the classical Dutch system,
in_ this case that of Marolois. Now we can only assume — from what is revealed
to us in this respect by the figures of bastions and ravelins in the New Manner —
that he joined this system, as, indeed, he had done already many times in
practice 5).

The use of “pivotted sluice-locks” or sluices with swivel-gates or mitred
doors for civil and military purposes is, for the general principles, described in
12 “Examples” of Chapter 3 of the book, their application in some special
cases in Chapter 4, while a note at the end of this chapter also describes the
application of 9 of the above-mentioned Examples. What especially attracts the
attention is Stevin's knowledge both of the Dutch (and many foreign) fortresses
and of the hydraulic engineering conditions in his country. Briaimont, who,
as regards the building of sluices, esteems him more complete than Belidor 6),
stressed this fact already: :

“Au lieu de corriger individuellement toutes les places de la Hollande, comme
il le fit pour Calais et quelques autres villes, il se contente de les classer par
catégories et d'indiquer pour chacune d'elles le systéme d'écluses qui lui
parait le plus convenable ... " 7). :

1) General Introduction, p. 7.

%) Brialmont, Oeuvres militaires de Simon Stevin (IIL. Nouvelle fortification par écluses), p. 131.

%) See the Dedication to the States-General and Gen. Intr. p. 8 and note 21.

%) Materiae politicae, Titles and Arguments (fol. 143): Chapter 7. About the Art of fortification.
The author has described a method of fortification different from the one which was formerly
published, but is missing. . . .”

5) Gen. Intr. pp. 17-26: Stevin’s designs for Harderwijk, Flushing, Batavia, The Hague and
1Jzendijke, of which only the first has been drawn according to his system of 1594; see also the last
part of the Introduction to Part 1.

%) Brialmont, p. 131.

) Brialmont, p. 133.
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Also Jihns, who says of Chapter 3:

“Es ist dies der wichtigste Teil des Buches, welcher das technische Ver-

fahren der Niederlinder, die es so gut verstanden, das Wasser fir ihre

Verteidigungszwecke zu verwenden, in allen Einzelheiten veranschaulicht”,
praises the classification as follows:

“Den Beschlusz macht eine interessante Aufzihlung und Einteilung von

Stidten der Niederlande unter dem Gesichtspunkte ihrer hydrographischen

Situation . . .” 8).

The repartition on folio 57 of the book, referred to by the two authors, is in
broad outline as follows:

1. Towns (fortresses), situated on the sea or on a tidal water, such as Sluys,
IJzendijke, Tholen, Vere, Zierikzee (all in Zealand); Willemstad, Gees-
truidenberg (both in North Brabant); Rotterdam, Dordrecht (both in South
Holland); Enkhuizen, Amsterdam (both in North Holland),

2. Towns situated on large non-tidal rivers, which have smaller rivers running
into them, like Arnhem, Zutphen (both in Gelderland); Deventer, Zwolle
(both in Overijssel),

3. Towns on a large tidal water, but so far away from it that an army camp
can be pitched in between, such as Bergen op Zoom (in North Brabant);

. Middelburg (in Zealand); Brielle, Schiedam (both in South Holland) 9).

4. Towns as under 3, on large, non-tidal rivers, which have a small river running
into them, such as Doesburg (in Gelderland).

5. Towns situated on large, non-tidal rivers, without having a small river
running into them, such as Woudrichem, Heusden (both in North Brabant);
Zaltbommel (in Gelderland); Kampen (in Overijssel); Emmerik, Rees (both
on the Rhine in Germany and at that time fortresses of the Republic).

6. Towns far from large waters, but on small, mostly unnavigable rivers, such
as Bredevoort (in Gelderland); Meurs (on the Rhine, as before); The
Hague, Breda and the like.

In addition, on folio 57 some further special cases are mentioned in which
the discharge of small rivers can be utilized to improve the moats, namely at
Harderwijk (in Gelderland) and Lingen (in Westphalia), which was taken by
Prins Maurice in 1597, while on folio 58 the discharge of the Rhine at Katwijk
is represented as serving for ships to sail from Leyden to the sea as well as to
discharge the waters of Rhineland. Together with the projects laid out for Calais,
Flushing (in Zealand) and Deventer (mentioned above under 2 already), each
design being illustrated with two drawings of fortresses added in print, Stevin has
consistently suggested improvements for the defence of 35 fortified towns situated
throughout the Republic. Only a few of his figures are reproduced here,

8). Jahns, Gesch. d. Kriegswissensch., pp. 841-842;

%) Wauwermans, Napoléon et Carnot, Episode de I’histoire militaire d’Anvers, 1803-1815 (1888),
p. 46: “Nul terrain mieux que celui d’Anvers ne se préte 3 P'application de la fortification par
écluses, dont Simon Stevin a posé les principes, qui étend I’action défensive a trés grande dis-
tance du rempart proprement dit de la place”.
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With respect to the categories 1-6, these improvements successively consist in
the application of the examples described in Chapter 3 and mentioned below:

for the categories 1 and 2 the examples 2 (the construction of two pairs of
pivotted sluice locks, see figure 2, fol. 51), 3 (as example 2, but each pair of sluices
covered by a ravelin; see figures 3 and 4, fol. 53-54), 4 (as example 3, but with
a water-mill next to each pair of sluices; see figure 5, fol. 55) or 5 (as example 3,
but with another ditch round the town, also provided with two pairs of pivotted
locks, covered by the same ravelin as the pair in the other ditch; see figure 6,-fol. 56;

for category 3 example 6 (between the town, improved according to example 3,
and the sea a harbour, along which on either side a defence wall and at the
mouth a fort and, at a distance of more than 1500 feet, the necessary intermediate
forts; see figure 7, fol. 33);

for category 4 example 7 (the town improved according to example 3 and
the river passed through the centre of the town, with or without a pivotted sluice
at the passage of the moat; sec figure 8, fol. 35);

for category 5 example 8 (of the town improved according to example 3 the
ditches are sluiced and the harbours are scoured by utilizing the fall on the
river between the harbouts, etc., see figure 9, fol. 37);

for category 6 example 9 (where the river flows into the town ditch a pivotted
sluice; where it leaves the ditch a widened basin; see figure 10, fol. 39).

Of a non-military nature are examples 10 and 11, concerning respectively
“houders” or basins, now called more frequently scouring basins 10) for scouring
of hartbours or for drainage, and the digging of waterways through areas “in
which peat is cut”, respectively. The 12th — and last — example, however
(folio 45), which deals with scouring of waterways (river arms and estuaries)
between two islands or between an island and the mainland, is partly of a
military pature, because in Stevin's time — more than nowadays — situations
occurred in which one of the islands or the mainland at a greater or lesser
distance was in the hands of the enemy. This may appear from the indication-
of these situations, including: the Eendracht between the island of Tholen and the
mainland of North Brabant, the Rode Vaart near Klundert, completely silted
up in the 18th century and the Vaart through the Schor at St. Anna ter Muiden,
‘near Sluis in Zealand Flanders; this canal too has long since ceased to exist.
Figure 15 (folio 46) indicates how Stevin hoped to achieve the objective by
constructing two pairs of pivotted sluices, figure 16 (folio 48) shows-how each pair
could be protected by means of a fort.

To conclude this survey the following remarks should be made on the
ravelins suggested by Stevin, which, together with the roughly indicated town
walls 11) and the forts 12), constitute the fortification elements proper of the
New Manner. For further elucidation here has been reproduced the figure

10) At Willemstad (in North Brabant) one still speaks of the East- and the West-houderdam.
On July 6, 1615 the fortress was officially handed over to Prince Maurice, one of the conditions
being that the Prince “should for all time repair and maintain the pier and the East-houderdam
with the sluices and other works pettaining to them”. (K. Dane, Willemstad, Historisch overgicht
van stad en polder (Willemstad, 1950, p. 59).

11) See the figures on folios 23, 24, 27, 31, 33, 35, 37 and 39.

12) See the figutes on fol. 33, 48 and on the two pages of the Appendix, of which Brialmont in
note 23 on page 133 of his study gives a quotation to demonstrate Stevin’s reputation as an
engineer.
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on folio 28 of the book. In cornection with the dimensions of 50 feet for
the width of the ditch and of the sluice doors on fol. 25 and 26, it is evident
that, to cover the pair of locks, the ravelin would be equipped with faces of
about 250 feet length, a size fitting very well in Stevin’s and Marolois’ systems.

In the Art of Fortification of 1594 Stevin in principle did not include the
ravelins, at least not for regular fortresses, which is one of the characteristic
features of his system. However, in the end of the 4th “Difference” of chapter 6
he changes his mind, recognising the necessity of adapting the fortifications to
local conditions 18). Obviously, these may be considetred to include the vety
vulnerable sluices at the extrances to the moats 14),

CONCLUDING REMARKS

Stevin has probably failed to reap immediate success with his - meritorious
proposals and designs for the construction of pivotted sluice locks in fostifications
protected by ravelins. Still, it would certainly be worth the trouble to find out
whether afterwards perhaps pivotted sluice locks, either for inundation or as lift
lock, have been applied in Dutch fortresses for the objective envisaged by him.
We have in mind for instance fortified towns like Bergen op Zoom, Briclle,
Gorinchem, Hellevoetsluis, Sas van Gent, Flushing and Willemstad, some of
which are also mentioned in the New Manner 15),

13) The Art of Fortification, p. §1.
. %) Concerning the ravelins Brialmont observes (note 18 to page 131) that Stevin places his
sluices on the least exposed spots and covers them with large ravelins. He considers them better
protected than the sluices described by Coehorn in chapter VII, with illustration Q, of the latter’s
Nienwe Vestingbouw (Nethetl, ed. Leeuwarden 1702, fol. 169-72; French editions Wezel 1706,
p. 243 and The Hague 1741, p. 269), namely with double gates and situated on either side of a
ravelin in the river dike, outside the fortress (English transl. by Th. Savery, London 1705, p. 168).

18) The following fortresses were provided with the sluices mentioned in their description, on
behalf of the defence or for other purposes: Bergen op Zoom, Grave, Sas van Gent, Flushing
as well as those still existing: Brielle, Gorinchem, Hellevoetsluis, Willemstad.
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INTRODUCTION

“The Quartermaster General Simon. Stevijn assigns to each body of soldiers
their quarters to lodge in, and is in command of all the others, both Quartermasters
General and private- Quartermasters, mounted as well as on foot; assigns to the
private Quartermasters of the various Regiments the respective order of their
quarters and the place, where their regiments ate to be lodged; that is why all the
Quartermasters together with the Quartermaster General have to ride in front of
the first body of troops in order to obtain the required space for their respective
regiments. He receives a monthly salary of . . .” 1),

This excerpt from the MS “Ruich Ontwerp van Krychs-Saken”, which has
presumably been compiled about 1610 and which assigns Stevin to the group of
“Principaele Crijchs-Officieren die int Leger gebruickt worden” (Chief Army
Officers, who are employed in the army) 2), briefly explains the task of the
“Legermeter” (as Stevin styles himself 3) and was called in official documents),
a function, which apparently will not have differed much from that of quarter-
master general.

But why was the book that rightly is praised as the standard wortk on
camp-measurement in Stevin's time, not published until 1617? It is known, that
already long before his swearing-in on January 31st, 1604, he had served in the States
Army, and should have come into this office in the year 1593 4), so that it is certain
that he has been a witness to many of Prince Maurice’s sieges (apart from other
campaigns) from that year onwards. The lay-out and internal organization of the

1) “Den Quartiermeester Generael Simon Stevijn geeft elcke troupen syn Quattier omme te
logieren, ende commandiert over alle andere, soo wel generaele als patticuliere Quartier-Meesters
soo te peetde, als te voete; geeft den particulier Quartiermeesters van den Regimenten die ordre
van quartieren, end die plaetse, waer hun regimenten sullen coomen te liggen, daeromme alle
quartiermeesters bij den Quartiermeester Generael voor aen die eerste troupe moete rijden, omme
die plaetsen voor haere Regimenten t’ontfangen sin gagie is ter maent . ..”

The “gagie” (pay), Stevin’s monthly salary has not been filled in; according to the “Staten van
Qotlog” (States of War) of 1607 and following yeats he has earned as an engineer 5o pounds
(guilders); the latter is also stated in He Staatsche Leger, Vol. II, p. 414.

%) In his book Stevin does not mention his name in the respective list (fol. 16); we do find how-
ever the names of the quartermaster general of the army Solem (Antoine de Solempne) and of
the quartermaster general of the cavalry Lieven Cijs (Livinus Chijs).

) Cf. the signature ot the Dedication and the resolution of the States General dated Match 23sd
1618, by which f 200,— is being granted to “Simon Stevin van Brugge Legermeter van Hare
Ho.Mo.” with regard to the dedication of the two books: Castrameiatio and Nieuwe maniere van
Sterckicbon door Spilsluysen. The description in MS. 128A-10 (Royal Library, The Hague), fol. 21
and 22, of the office of quartermaster general or “Opperlogierder”, fully tallies with the one
quoted by us from the Ruich Ontwerp (cf. also Mat.Pol. pp. 209-225 definition 13).

%) General Introduction, p. 17 and note 41.
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armycamps or entrenched “quarters”, doubtless one of the inventions of Prince
Maurice and his cousin Count William Louis of Nassau, on the model of the
Romans, will certainly have been considerably improved by Stevin in all those
years 5). Thus in this domain there was great knowledge and experience at his
disposal, when at the end of his career he could afford the time to. write his
Legermeting ot Castrametatio. Indeed this writing gives evidence of ample prepara-
tion and besides sober-mindedness we find a versatile professional knowledge and
erudition; the classification of its subject-matter however, as such very systematically
arranged, still requires, on account of its many recapitulations, some additional
discussion. The general tenor of Stevin’s treatise, one might say: its justification,
has been to give a description of “the encampment in the field” as it was effected
during Maurice’s campaigns: according to the example set by the Romans yet
without following them in too servile a manner, as the organization of the various
troops and their equipment in the Army of the States General (Their High- and
Mightinesses) differed considerably with that of the Romans.

This difference in organization is paid particular attention to, both in the
beginning and at the end of the book, which after a significant Dedication to the
States General 6) and the customary “kortbegrijp” (Argument), in the present
instance no more than an. enumeration of the titles of its subject-matter, has been
subdivided into 4 chapters.

In the first three of these the author gives in succession:

1. a sketchy outline, together with the necessary explanations and figures, of a
Roman army camp (according to Polybius) taken in a general sense, and
describing in detail the method of encampment of the States army (infantry
and cavalry), and their command (the Prince’s quarters, the Artillery-General’s
quarters and those of the staff-officers), the equipment (naturally only with
regard to the carriages or “waggons™), the arrangement of the “market-place”
and finally the encampment as a whole, taking the one before Juliers (Gulik)
in 1610 7) as an example;

2. An outline in the form of 7 “lists” about the organization, likewise according
to the States Army before Juliers, viz. of the commanding and other officers 8),
the regiments (infantry and cavalry), the artillery (ordnance and equipment
belonging to it, horses and finally “the officers”, including the Engineers,
Conductors, Captains of the pioneers and the Miners and even Naval Captains
and sailors), the war-munitions and other things, the carriages and ships for
the various commanders, army units and services.

.. This chapter ends with an important remark on an army that is on the march
and that has been divided into three “tochten” (bodies) (front-, centre- and rear;

8) Brialmont (Steichen, Mémwire pp. 120-127: I1. De La Castrométation: pp. 218-224: Notes ¢t
renvois) pp. 121, 122 and additional notes.

¢) The wording of this dedication is important in many respects; inter alia Brialmont has drawn
attention to it. As to the teward of. note 3.

?) General Introduction, p. z21.

8) Officers were formerly synonymous with Officials (Stcvm calls them “Ambtlieden”), both
in a military and non-military sense; as a distinction, even in the 18th century, one did speak of

“military officers”.
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nowadays these are called: advanced-guard, main-guard and rear-guard), and on

the aids to the camp-measurers, one to each body of troops who were selected from
the engineers.

3. The way in which the quadrilateral “quarters” were drawn on paper, according
to the lists showing the strength of the forces, etc. then marked out on the
camp-site by the camp-measurer and his assistants, the measuring of the camp-
streets within these quarters for each regiment and the space required for the
army-huts in the respective streets or rows, the alarm-posts and finally a series
of regulations for the upkeep of the camp in its various parts 9).

The fourth and last chapter comprises three subjects of quite 2 different nature,
viz. an exposition of the reasons why Maurice had deviated from the Roman
method of measuring army camps, a project by Stevin himself for an ideal army
camp, based upon Xenophon’s general rule and quoted several times by him 10)
and an account of the army organizations (or as Stevin says: “Krijchsvolcx-
verdeelingen™) of the Hebrews, Greeks, Romans and Tartars, with their advantages
and disadvantages, giving preference to the first. We shall revert to the final views
of this last chapter later on.

From the preceding exposition it appears that the book contains but few
instructions and first of all a description with figures of the army camps and their
various camp-sections (and one of a complete camp taken as an example) from
Prince Maurice’s large campaigns. Therefore it is not to be wondered at, that in
Stevin’s days these data are also found elsewhere. As a matter of fact in the
dedication of his book he acknowledges that “coc over korte jaren herwaerts, veel
en wel vande leghermeting geschreven is” (also during recent years a great deal
has been written and well written about camp-measurement).

As most important sources in this respect we might mention: Sa.muel Marolois’
Sterckten-bouwingh (building of fortresses) and as such the first publications,
those of 1614 and 1615 11) containing various descriptions of the “logimenten”
(quarters), with reference to a number of four plates (a total number of 8 figures)
and the MSS (as much as possible in chronological order):

a. Observationes des Grafen Jobann des Mittleren von Nassau-Siegen (Wiesbaden,
State Archives, 1597). In the publications of the Historical Society (Works,
3rd series no. 76) by J. W. Wijn (Utrecht, 1947) we find on pp. 22-25 a
chapter, entitled: “Von Leger zu schlagen” (About pitching an army camp)
which begins as follows: “Es kann keiner kein ordentlich quartier schlagen er
sey dan ein guter Aritmeticq und Geometer” (no one can pitch a good army
camp provided that one should be a good arithmetician and geometrician).
The description is confined to general instructions and dimensions and inter
alia to references to the siege of Grol in 1597; figures are missing.

%) Wijn, p. 415, states Stevin’s suggestions for maintaining order and safety in the camp;
these are also found in Freitag,

19) Castrametatio, fol. 3, 43, 44; Stevin might have derived this rule from Xenophontis guae
exstant opera, of which work there wete two copies of the 1594-edition and one of the 1596-
edition in Prince Mautice’s library (Two of the afore-mentioned copies are still found in the Royal
Library, The Hague); cf. also the French translation of Xenophon’s Cyropaedia by Charpentier

(Patis, 1749), Vol. II, pp. 174-176 (Edition dating from 1594: Hiss. de Institutione Cyri, fol. 226)
1) General InIrodumon, p. 20, note §3.
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b. Ruich Ontwerp van Krychs-Saken (MS. I1I-1G. 79 in the Archives of the
General Staff, Dept. Ancient History of War, to be dated back to 1610). This’
comprises as Vol. 4: “Die Logieringe” (The Encampment) together with
representations of “Formen van Logeeringen soo wel ten deel als int geheel vant
Leger met sijne Verclaringhen” (Systems of encampment given in parts as
well as in general of the Army with its explanations):

Quartier van S. Pr. Extie (Quarters of his Princely Excellency) (cf. Legermeting

fol. 9)

Quartier van die Magasinen ofte van den Heer v. Kessel (Attillery General)

(Quarters of Seigneur van Kessel's stores) (id. fol. 10)

Die Soedelmerckt met Syne affdeijlingen (id. fol. 13)

(The Sutler-market and its sections)

Logeering van een Regiment te voete (id. fol. 7)

(Encampment of an Infantry Regiment)

Logeering van een Regiment Ruyterie (id. fol. 8)

(Encampment of a Cavalry Regiment)

Form van Logeering eens Colonels ofte Oversten te Voet (cf. Marolois, plate 28)

(System of Encampment of an Infantry Colonel or Lieutenant-Colonel)

Then follow 8 “Figures” of quarters as a whole, viz.:

Quartier van 't ganse Leger Infanterie end Cavalerie;

(Quarters of the entire Infantry and Cavalry)

Quartier van het voetvolck sonder die Ruijters;

(Quarters of the Infantry without the Cavalry)

Quartier vant jaar 1606. Hoe S. Pr. Extie met sijn gantse Leger Ruyters en

voetvolck gelogeerd heeft; 12)

(Quarters in the year 1606. Way of encampment of His Princely Excellency and

his whole army of Cavalry and Infantry)

First figure altered; )

Second figure altered;

Third figure (the whole Army); ,
Third figure altered (Infantry without Cavalry);
Idem Idem (Idem: Quartier Gelyck het in der daet is gemaeckt worden

voor Gulijck (Sept. 1610; cf. Legermeting fol. 15)
(id.: Quarter as it has actually been built before Juliers)

¢. Militaire Afbeeldingen, aanwijzende de Legertogten, Campementen, Lege-
ringen, Slag-ordres ... Onder de Princen van Orange en de Legers van den
Staat gebruyckelijk (Military Illustrations, indicating the Marches, Encampments,
Quarters, Battle-arrays . .. as customary under the Princes of Orange and in.
the States Army (MSS. 1A. 750 and 751 Library of the War Ministry, The
Hague, to be dated back to 1610-1623). This comprises in its second part
23 pages; presumably from the year 1610: “de Logieringhe” (the Encampment).
Among the “Retrenchementen, Quartieren” etc., as represented therein, we
find on fol. 15 the one before Juliers and on fol. 17: “Quartier de Son Exce.’

1%) 1606 was the year in which Maurice had to restrict himself to the defence in order to repulse
an imminent invasion by Spinola, who nevertheless managed to capture Grol and Rl]nbcrk (Bos-
scha Vol. 1, p. 317; Het Staatsche Leger, Vol. I, pp. 84, 85; Wijn, Het Krjgswezen in den tid van
Prins Ma:mt:, p- 541).
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estant en Campaigne” (His Excellency’s Quarters during a Campaign); in the
last-mentioned drawing one of the army tents bears Stevin's name.

d. Formen van Logeeringen, soo wel ten deel als int geheel, vant leger met sijn
verclaringen (Systems of Encampment in detail as well as in general of the
army, and its explanations) (MS.128-A14 Royal Library, The Hague, to be
dated about 1615). Among the 24 figures in this MS the following are of
particular importance: .

(fol. 4): Quartier van sijn Ex.cie alleen met sijn Eijgen gevolch (His
Excellency’s Quarters and his. private suite) cf. Legermeting, fol. 9; one of the
tents of the private suite bearing Stevin’s name);

(fol. 10): Logement van een Kolonel en zijn Officieren

(Quarters of a Colonel and his Officers), cf. Marolois, plate 28;

(fol. 11: Logementen van twee Kapiteinen (Quarters of two Captains),
(idem, figures 124 and 125); )

(fol. 12): Quartier van een Regiment van 20 Compagnién

(Regimental Quarters of 20 companies) (idem, plate 27).

The first mentioned figure, which is also found in the Castrameratio,
yet without heading or marginal notes, does not occur with Marolois; with the
last-mentioned three (coloured) drawings it is just the reverse; concerning the
latter it is to be assumed that Marolois must have used them for his book, which as
such might have been the reason why Stevin will have refrained from adopting
them 13),

e. Verschyde Legerquartieren (various Army quarters) (MS.128A-20 in the Royal
Library, The Hague, dated as before). The contents of this MS. merely differ

in minor points from those mentioned sub 4.

Apart from these data, which have been collected in chapter 1, there are those
of an organizational character, a summary of which has been given in “lists” and
published in chapter 2, being for the contemporary an indispensable supplement
to the sketchy information. To us these statements concerning personnel, troops and
not in -the least those regarding the ordnance and other army-equipment, are an
important source of information concerning the army-organization in the days of
Prince Maurice (cf. Wijn, p. 414 and Henricus Hondius dating from 1624 14).

In chapter 3 we find the camp-measurer in his element as a surveyor of the
plan of the army-quarters 15); here the subject-matter has been described in such
a clear and expert manner that, after the above explanation, we might as well leave
out any further comment.

. 1% Consequently Wijn gives in his chapter “Legering” (Encampment) on pp. 407-413 eight
figures, i.e. four by Stevin and fout (including the bottom one on p. 413) by Marolois.

14) Henricus Hondius, Korte beschrijvinge ende afbeeidinge van de generale regelen der Fortificatie, etc.
(Brief description of the General rules of Fortification, etc.) (The Hague, 1624), 3rd Volume:
“handelende van de Officieren, van den Treyn, van de Artillerie, Munitien ende Vivres, etc.
(dealing with the Officers, the Army-train, the ordnance, Munitions and victuals, etc.).

15) Instead of “affsteker” (marker-out) we also find in the resolutions the title of “affteeckener
van de quartieren” (tracer-out of the plan of the army-quarters) cf. resolution of the States General
of December 24th, 1603 and January z2nd 1604; R.G.P. 92, p. 520 and 101, p. 117.
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Thus there remains chapter 4, which — as has already been stated — is found
to be 2 combination of three different- subjects. Of these the second section,
containing Stevin’s proposal for a permanent camp, is kept very concise, presumably
because of the fact that its realization, if it should have been possible at all, would
certainly have been very difficult as naturally any army-organization is always liable
to change. Moreover the execution of Stevin's design would have required special
conditions of a local and varied nature. However as an ideal army-camp it deserves
as much appreciation as his ideal town-plan 16).

The first section, which deals with the deviations from the Roman way of
encampment 17) contains a continuation and partly a recapitulation of the statement
given in the first section of chapter 1, entitled: “Vande legering int ghemeen,
mette form des Romeynschen Leghers” (About the encampment in general to-
gether with the figure of a Roman Army camp). In both sections Stevin mentions
the Polybian army camp as his starting-point; the ground-plan taken from Lipsius’
translation of 1585 18) has been printed in chapter 1 19), however in chapter 4,
fol 43, Stevin recapitulates the objections against it, which Prince Maurice had
experienced in its application and which chiefly consisted in a lack of space for the
soldiers of the States Army; further it appeared from experience that camp-sites
measuring 2,000 feet in length and width on a ground, that has not any under-
growth, cultivation or other obstacles, hardly ever occur.and that in case of a siege
one had to adapt it to the local situation the investment demanded; according to
Polybius himself the space to be marked out was to be enlarged or reduced either
according to an increase in strength of the legions or a decrease through heavy
casualties 20),

The third section of chapter 4 brings the reader to another problem, that, if one
should overlook Stevin’s lengthy speculations on the armies of Antiquity, appears
to be of particular importance with regard to the encampment: the most suitable
organization of the States Army corps (infantry and cavalry). In his investigation
of this problem the author arrives at the “tienighe verdeeling” (decimal order) and
demonstrates this by the army-organization of the Israclites or Hebrews 21),
“d’eerste die men by schrift vint” (the first that is found in writing) -of which he
circumnstantially describes the order and its advantages in nine points on fol. 49-54.
That, in contrast to the Greeks and the Romans, also the Tartar armies under

18) With regard to the figure and description of Stevin’s town-plan cf. MS 128A-9 II (Royal
Library, The Hague) fol. 2, Van de oirdening der Steden (About town-planning), in which fol $-11:
Vande form der Steden (About the lay-out of towns); ¢f. also May. Pol, 1, pp. 1-128.

17) With regard to these deviations cf. also Brialmont, p. 123 and Dijksterhuis, p. 241 section 3.

18) About the value of Lipsius, De Mi/itia Romana of. inter alia Bosscha Vol. I, p. 196; Jihns,
PP. 448, 870; Wijn, p. 481 and Dijksterhuis, p. 239.

1%) In Brialmont, plate ITI we find a figure of Stevin’s ideal encampment together with that of

uliers.
J 20) Wijn, pp. 417, 418.

%) Stevin refers on fol. 46 to the author Josephus, from which it can be concluded that he owes
'his knowledge on the subject to the Jewish Antiquities by Flavius Josephus, published in 1594 at
Leyden by Everardus Bommelius.
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Tamerlan and Dzengis Khan 22) 'had adopted this order, is being described both
in chapter 1 (fol. 4) and in chapter 4 (fol. 47). However, for lack of data about
the Tartar Army camps, he has followed the Castrametatio of the Romans, who
apparently also in this respect have been influenced by the Grecks 23).

‘Upon closer examination of this branch of the Roman art of war a question
forces itself upon us, why the ariny ‘camps in the second Punic war, a$ depicted by
Polybius, were chosen as an example and not those of the later period of the-Roman
conquests under Caesar and his successors. The answer is self-evident, because it
was Polybius’ description that was again brought to light in Stevin’s time, when
apparently a writing of a more scientific nature dating 3 or 4 centuries later, such
as the one by Hyginus, was not yet common knowledge 24). Max Jihns in his
Geschichte der Kriegswissenschaften, mentions (p. 108) one Hyjginus, who lived
about 200 A.D., as an early scientific author on the Roman Gromatica or geodesy
in its full extent, viz. its theory, its practical application, in civil life as well as in
the military domain; .the Amsterdam edition of 1660 of his treatise by Rhabodus
Hermanus Schelius is of particular importance to us because” it also includes
Polybius’ Liber VI about the Roman “castra” of about-150 B.C. (text in Greek and
Latin with the drawing by Lipsius). The Hyginus-edition of 1607, published by
Scriverius at Leyden, has probably attracted less attention, as it was published as
an appendix to Vegetius, an author in the 4th century A.D. and who no more
. than Hyginus gave representations of army camps.

" We have elaborately ‘dwelled on this latter writer, because, besides Jihns; ‘there
are still three other authors known to us from the end of the 19th and-the
beginning of the 20th century, who have drawn attention to the value-of his
writing for the knowledge of the Roman army camps and the art of fortification.
They are: A. von Domaszewski (Hyginas Gromaticus; Leipsic 1887), Colonel
G. de la Noé (Principes de la Forsification Antique, 1L, Fortification Romaine;
Paris 1890) and J. H. Holwerda (Nederl. vroegste geschiedenis, Eatliest history of

2% On fol. 4 Stevin gives a2 sutvey of the atmy-otganization of the Mongolian conquerot
Tamerlan (1336-1405), which he has presumably derived from the Histoire du grand Tamerlanes,
published at Brussels in 1601 and which should have been adapted from ancient Arabian sources
by Jean du Bec, abbot of Mortemer. The latter, however, seems to have compiled his writing
without availing himself of reliable data, which came to light when F. Pétis de la Croix, professor
of Arabic, published in French in Paris in the year 1722 the 15th centuty chronicle by Sharaf ed
Din; Zafar-namé ot the Book of the Victories of Lord Timur the Splendid (Communication made by
the Oriental Department of the library of the Leyden University; cf. also Harold Lamb, Tamerlane,
The Earth Shaker, London 1929, pp. 257-259).

In contrast with the abbot of Mortemet’s argument (which has been adopted by Stevin), Tarmer-
lan’s armies must have chiefly consisted of cavalry, yet organised according to the decimal ordet,
sub-divided into units consisting of 10 to 10,000 men (Pétis de la Croix, Tome II, Livre 3, chap. XI:
Timur fait la reviie de ses troupes). This order must have been adopted by Tametrlan from his prede-
cessor Dzengis Khan (1167-1227), teferred to by Stevin on fol. 47 as: “Cangio, the-great Cam.”
Here he quotes, where his army-organization is concerned, the author Aiton meaning: Haythonus,
whose original work, written in the Armenian language, was published in Latin at Hagenau in
1529, entitled: Liber historiarum partium orientis. In chapter XVI we find Stevin’s argument indi-
cated as follows: ““(Changius Can) praccepit, quod sub quolibet denariorum, pracponcretur unus, ct
super decem milia pracponeretur unus, et super mille pracponeretur unus, et vocavit aciem decem
milia armatorum, Turmam”. (Dzengxs Khan laid down-that any decimal niameration should have

- a leader, thus a unit of 10,000 should be controlled by one and a unit of 1,000 equally sO and he
called a battle-array consisting of 10,000 armed men a Turmam).

23) Polybius, just as Xenophon, was a Greek; he worked for yearsas ahostageunderthe Romans,

28) Here is meant the edition of the year 1607, quoted by Jihns; cf. also note 4o.
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the Netherlands; 2nd edition 1925, pp. 159-161). From these- publications it
appears, that although the Romans applied the same principles in the building of
their temporary and their permanent camps, one should positively make a distinc-
tion between the organization (structure) and the fortification of these two camp-
specimina. In the case of a permanent camp, serving the purpose of defending the
colonies or the conquered outer provinces of the Roman empire, the characteristic
features of the art of fortification and town-planning came to the fore, whereas
with the temporary camps the encampment of the troops for a short period of time,
i.e. during-marches or in the neighbourhood of the enemy, was of paramount
importance. The latter comprised the army camps as described by Polybius and
which at a later date formed the subject of Hyginus’ study: De Castrametatione 25).

As has already been stated, Stevin quotes several times Cyrus’ method of encamp-
ment as it has been briefly described by Xenophon (abt. 430-350 B.C.) 26); till
now we have not been able to ascertain whether Polybius has actually endorsed
these fundamental principles which would have been very reasonable as such.

As yet it should be observed, that an important item of the encampment in 2
more limited sense, the erection of the actual lodgment or shelter of the soldiers
and ofticers, has been disregarded in Stevin's book. He only mentions the number
of huts for the soldiers and officers of lower rank and tells us that they are
constructed of straw and wood by the soldiers themselves (fol. 36, 39); except
those in the quarters of the Prince (fol. 9), he does not even mention the tents,
in which the higher officers were accommodated and which had to be carried
along as well 27). On the other hand in the book by Marolois we do find
illustrations of tents and huts (of a very simple form) and also in Freitag’s
Architectura militaris (figures 111 and 112) there are very good illustrations of

army-huts.

As an example of a “neo-Roman” army camp that of Prince Maurice before
Juliers of 1610 is known best of all 28); as we have seen, its ground-plan figures
as a kind of model not only with Marolois and Stevin but also in most MSS,
dealing with the encampment of the States army. Yet it is not more than an
example; Brialmont rightly observes that even a mathematician such as Maurice
could not but by way of exception stick to the usual rectangular form of encamp-
ment, as used by his Roman predecessors 29). Nevertheless it seems not super-

) Domaszewski, who gives as a title: De Munitionibus castrorum, observes (p. 39, note 1); “Es
ist ein weitverbreiteter Irrtum, die Angaben der Lagerbeschreibung bei der Erlduterung der Ueber-
reste romischer Standlager heranzuziehen, Ist man doch so weit gegangen, in jedem Limescastell
den Hyginus wiederzuerkennen.” (It is a wide-spread etfor, when giving a detailed description
of an encampment to bring into the commentary the remains of the Roman permanent settlements.
Has one actually gone so far as to discover Hyginus in every Limes-fort).

%) cf. note 10 and Brialmont p. 127.

37) That Stevin did realise the importance of camping in tents also for the soldicts, appears from
Beeckman’s Journal, fol. 218-vo. line 36; 219-220, line 3. (de Waard, Vol. I1, p. 425; Mat. Pol. p. 222);
probably hete he has in view the night-camp during marches for; “daermen cen blijvend leger
houdt, daer maeckt men hutten als beter synde om te logieten” (where one keeps a permanent
encampment there one erects huts providing a more suitable accommodation).

28) General Introduction, p. 21.

#9) Brialmont, p. 124.
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fluous to notice still a second example, viz. the one concerning Grol in 1597 80), thus
from Stevin’s early military years, to prove finally that the “example” of 1610 must
have been particularly in the public eye. From the history of military science and other
sources it is known, that Prince Maurice with the siege of Groenlo or Grol, which
lasted from September 8th to September 30th 1597 and about which we have
certain. knowledge that it must have been attended by Stevin himself 31), has
encamped the greater part of his army forces viz. 8 regiments of infantry and 7
regiments of cavalry, of which'it is assumed that they represented a joint strength
“of 5,000 men and 1,200 horses, in a camp of rectangular shape, measuring about
2,000 feet in width and 2,400 feet in length 32). So it was larger than that of
Juliers, measuring 1,750 x 2,000 feet, which, however, did notcomprise the
cavalry 83). For the rest the lay-outs of these two camps are perfectly alike, as far
as it could be ascertained from the drawings 34). In what manner the occipation of
the camp before Grol was carried out, we find very briefly described by Duyck
(Journal, part 11, p. 348 et seq.):

September 11th (showery, rainy weather), the advance-guard arrived early before
the town;

September-12th (very showery and rainy), the soldiers in the encampment were all
busy with the erection of their huts; the entrenchment of the camp was marked

out and the alarmplaces (round about the regiments 250 feet in width) were
levelled;

September 13th (the weather is rather nice), the whole encampment was entrenched
which was carried out early in the morning .. .-in the evening the approach
to the town was started. .

From this diary it appears that the first day must have been devoted to the
dividing of the camp, for the next day the troops could start building their
shelters, all at great speed.

As to Maurice’s camp before Juliers, we still found, apart from the data
mentioned in the General Introduction, the following data:
By resolution of February 17th, 1611, the States General granted “the copperplate

3%) Inaddition to the camp of Grol Brialmont also mentions inter alia that of Grave, the fortress
which was besieged by Prince Maurice in 160z2. In the Journal by Anthonis Duyck, published by
Lodewijk Mulder, The Hague 1866, Vol. IiI, p. 422 we read about that siege the following remark-
able passage: “His Excellency took great pains to provide all the troops their quarters to measure,
by which much time was wasted, so that this day the :espectlve quarters could not be allotted to all
the soldiers, as one was too particular as to their dimensions.”

81y General Introduction, p. 17, and note 44; cf. also Dijksterhuis, p. 170.

3%) The figures show mutually small differences: Duyck Vol. IL, p. 348 states “‘een viercant van
2420 voeten lengte ende 1920 voeten breete” (a square of 2,420 feet in length and 1,920 feet in
width), Blaeu’s At/as der Steden gives “langte des Legers 2375 voeten “(Length of the encampment
2,375 feet) and “Breete des Legets 2000 voeten” (width of the encampment 2,000 feet); thirdly
there exists a map drawn of the siege, in which the camp is reptcsented.

3%) Castrametatio, fol. 14 and 34; Matthias Dogen, howevet, in his Strestbau-Kunst (Amsterdam
1648) on plate X represents an other army camp: “Castrorum metatio observata Mauticio Aunaoo
inexpeditione Juliacensi”, in which wereencamped 32,560 “Pedit”. (infantry) and 2,925 “Equitum’
(cavalry) measuring 3,320 X 2,100 feet.

34) Compare the plates 1 and 3, tollowing p. 258.
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engraver Floris Balthasar at Delft an amount of 1. 200.— for his engraving and
printing on satin the siege of the town of Juliers and its entire situation ... 35);
and f. 75.— to Andries Sersanders, who by order of His Excellency has drawn
the plan and made a fair copy of it of the siege of Juliers, together with all its
quarters, outworks, approaches and battalions in due and proper form according
to the art of Geometry, and who has presented it to the Lords (Seigneurs) of the
States™ 36). ]

Both works of art have been preserved and lend themselves, ~— with regard to
the Prince’s encampment, indicated therein —, better than any other historical
print of the siege 37), for a comparison with Stevin's “form” (figures 2 and 3).

The copperplate engraving by Floris Balthasar, size 41 x 49 cm, has been
reproduced on a reduced scale in the work Dutch and Flemish Etchings, Engravings
and Woodcuts, abt. 1450-1700 by F. W. H. Hollstein, Vol. II, p. 13; it represents
a beautifully drawn bird’s-eye view and gives a lively image of the siege of the
fortress and of its surroundings, in which the elevated almost square encampment
is very conspicuous. The original etching is in the “Rijksprentenkabinet” of
the Rijksmuseum, Amsterdam. The drawing by Andries Sersanders, with French
legend and notes in printed form and bhand-coloured, belongs to the
Bodel-Nijenhuis collection in the Libraty of the Leyden University (Portfolio 117,
no 24). The actual arrangement of the army camp can be judged to better advantage
here than in the smaller engraving by Balthasar, the more so because various parts
are indicated by letters, being explained in the caption of the print. There is a
marked conformity with the ground-plans by Marolois and Stevin: only the two
gunpowder cellars M and N, drawn by Sersanders in the camp, do not occur with
the afore-mentioned authors.

In the work by Henricus Hondius of 1624, as quoted in note 14, we find on
fol. 67 a description (together with figure) of the siege of Juliers of 1610. Here
Maurice’s encampment has not been represented, however the author concludes his
narration by saying: “As regards the quarters... they can be seen on the large
map made by Andries Sersanders Engineer, and is to be printed and issued by
me” 38). The map by Sersanders, as described above, had already been dedicated
and presented to the States General 13 years before, in 1611.

In concluding this introduction we should like to put the question: has Stevin’s
(or Maurice’s) Castrametatio also been followed in later days?

This question can be answered in the affirmative by referring to later campaigns
and to authors, who have copied figures and text from the Castrametatio. As
regards the campaigns, one should first consider the sieges of Prince Frederick
Henry, who had shared so many of his brother’s feats of arms, and occasionally

35) ““plactsnyder Floris Balthasar tot Delft f 200,— voor door hem in coper gesneden ende
op sattijn gedruckt de belegeringe der Stadt Gulych met alle de gelegentheyt van dezelve . . .”

) “Andries Sersanders die by last van Syne Excellentie opgemaect ende int nette gestelt
heeft de plant (tekening) vande belegering van Gulich, met alle hare quartieren, buytenwercken,
approchen ende bataillons inde beste forme na de konste vande Geometrie, ende die Heeren
Staten gepresenteert’.

37) Muller, Historieplaten (Historical illustrations), states inter alia the illustration by Baudartius.
Afbeelding ende beschryving van alle de veldslagen, belegeringen eng. (Reptresentation and description of
all the battles, sieges, etc.) (Amsterdam, 1615).

28) “Wat de quartieren belangt . . . de selve kanmen sien inde groote kaerte daer van gemaeckt
by Andries Sersanders Ingenieur, ende wort by my gedruckt ende uytghegheven”.
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here we do find again the classical army camps of Maurice, inter alia before Grol
in 1627 and before Breda in 1637, yet only with respect to the quarters of officers
second in command. .

As 10 the author-followers, Brialmont 39) demonstrates that Stevin’s work has
been the basis of various writings, in which one finds exactly the same fundamental
principles. He gives as an instance Marolois’ Sierckten-bouwingh of 1627, Adam
Freitag's Architectura Militaris of 1630, Manesson Mallet's Travaux de Mars of
1671 and some later works. '

As to the afore-mentioned three authors we have already stated about Marolois,
that the first edition of his book dates from 1614/1615 and that he must have used
the same sources as Stevin had resorted to; Freitag, who in 1629, when he was
matriculated at the Leyden University, was 21 years of age, has only attended some
of Frederick Henry's sieges, yet he fully described the castrametatio from the days
of Maurice, which he explained by means of 6 figures 40). Mallet finally gives
in the 3rd volume of his work, both in his description and illustration, no more
than an entrenched encampment and the way in which the cavalry (a squadron of
100 horses) and the infantry (two companies of 50 men each) were encamped,
all this entirely in accordance with Marolois and Stevin. With all these authors
after Stevin, including Marolois, who has presumably been followed most 41), the
description ‘of the castrametatio links up with that of the attack of 2 fortress by
means of “approches” (approaches) and further works of attack. Thus Stevin's
Castrametatio as such is much more individual and his work proves to be more
detailed and complete than any other; yet also for him “the besieging of towns
and fortresses” has been the subject of elaborate study, for which purpose we refer
to the 3rd part of this book.

%) Brialmont, p. 125, note 22.

%) Preitag, (cdition of 1642), fol. 130-141 and figures 107-112; on fol. 131 he refers to Vegetius,
lib. 1., cap. 22 and Hyginus with regard to the “Castra strataria” in a siege (cf. also Wijn, p. 404).

41) Marolois and Freitag have, where the castrametatio is concerned, also been imitated by
Matthias Dogen, as mentioned in note 33, and further by Gerard Melder in his book: Van de
Sortificatie en Bataillons ete. (About fortifications and Batallions etc.), published by Jan van Waes-
berge, at Utrecht in 1658 and at Amsterdam in 1664, the third part of which containing 7 “Instruc-
tions” and 4 figures dealing with “het logeren” (the encampment).







CASTRAMETATIO,

Dat 5

LEGERMETING.

Belchreven door Symon Stecvin van Brugghe,

Nou doovdening en 'z:gézbmjc
VANDEN DOORLVCHTICHSTEN

Hoochgheboren Vorftende Heere M AvR1TS P R1NCE van Oraen-
gien , Grave van Naffau,, Catzenellenboghen , Vianden ,Moers , &c. Marcgraef
vander Vere, ende Vliflinghen, &c. Heere der Stadt Grave , ende ’sLandts van
Cuyc, $‘. Vyt, Daesborch, &c. Gouverneur van Ghelderlant , Hollant , Zeelant,
Weftvrieflant, Zutphen , Virecht, Overyffel, &c. Opperfte Veltheer vandevere
eenichde Nederlanden, Adimirael generael vander Zee, &c.

Tor Rorrsroam,

By lan van VVaesberghe, inde Fame.
Asxe 1617

Prince Maurice’s titles are found to cotrespond for the greater part with those in the French
edition and in Otlers’ Geslacht-boom der Graven van Nassau (genealogical tree of the Counts of
Nassau, Leyden 1616) p. 118.

Daesborch, just as Vianden and St. Vyt, was a possession in Luxemburg,

For the title Governor instead of Stadtholder cf. inter alia Japikse, Geschiedenis van het Huis van
Oranje-Nassau (History of the House of Orange-Nassau). The Hague 1937, vol. 1, pp. 128, 130, 179.




AEN DEHOOCHMOGEN-
DE HEEREN DE GENERALE

STATEN DER VEREENICHDE NEDER-
LANDEN.

7‘ 3

R g S g
o 7 2

$2-3, Adien van ouden tijden, en oocover korte ja-
} ren herwaerts, veel en wel vande Legherme-
2B ting ghefchreven is, als wefende eender voor-
) naemfte deelen des Krijchs , daer de voor-

<= naemfte Amptlien des Leghers vande Ro-
meynen, te wetende T7ibuni het bewintafhadden, zoo
heeft fyn Vorfielicke Ghennde die ernfielic doorlefen,en dat
niet alleen " fpiegheling{che wijfe, maer boven dien de zel-
ve dadelic te wercke gheftelt, daer by voeghende fyney-
ghen vonden ende oordeninghen na den eyfch vande ma-
niere des Krijchs diemen nu ter tijt voert : Alwaer bevon-
den wort, dat nadien elcin fyn quartier (ter plaets gheko-
men wefende) terftont bout,om haeft bevrije te zijn tegen
reghen, onweer , of heet Sonnefchijn, en dacrentufichen
tghebou int gheheel cordentelic moet voortgaen, ooc om
het heele L egher haeft te moghen omgraven , zoo was het
noodich veel Amptlien aen't beleyt van dien hun welte
moeten verftaen, zommighe in't gheheel, ettelicke inde
bezonder deelen, als van regimenten of ander quartieren
daer {y de laft afhadden, tot welcken eynde aen elc onder-
richting ghedaen wiert na den eyfch van {yn quartier:

® Theoricd.

Maer om zulcke onderrichting noch beterte doen, zoo .

heeft my de bequaemtfte wegh ghedocht vande ftof der

(%) 2 . Legher-
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TO THEIR HIGH AND MIGHTINESSES THE LORDS OF THE
STATES GENERAL OF THE UNITED NETHERLANDS.

As in olden times and also during recent years there have been ample and excellent
writings on the Art of marking out army camps, being one of the principal
elements in warfare, of which the principal military officers of the Romans, viz.
the Tribuni 1) were in command. Therefore His Princely Grace has elaborately
studied these writings, not only theoretically but also by practical application,
whilst adding to them his own inventions and methods according to the require-
ments of the Art of war of our times, Hereby it was found that since everybody
(after having reached his destination) starts building his lodgings at once in order
to be sheltered as quickly as possible from rain, thunder or fierce sunshine and
meanwhile the building of the camp as a whole has to proceed in an orderly
manner also with a view to a speedy entrenchment, it was essential that a great
many officers had to know their jobs well, particularly so as to the conduct of the
work in hand, some with regard to the work in general, a great many others with
regard to its various patts, such as the respective regimental or other quarters of
which they were in charge and for which purpose every one of them received
special instruction according to the requirements of his lodgings. However, in
order to improve this instruction, I have thought that the best course to pursue
would be to give the subject-matter of the Castrametatio the following explanation.

1) In the earliest army of Rome each regiment was under the command of a special officer, the
“tribunus militum™. In Republican days the command of each legion was vested in six tribunes,
who commanded in rotation. From 207 B.C. twenty-four of these officers were elected by the
people (tribuni militum a populo). When more than four legions enlisted the consuls chose the
additional tribunes, who were called “Rufili”’. Caesar changed this and gave their work to his
“legati”. The office of the “tribuni” was still continued, but less responsible work such as‘attend-
ing exetcises and drills, granting discharges or futloughs, keeping the military rolls, was now left
to them. They were occasionally entrusted with the command on the march. The permanent
camps were then also entrusted to a new command, the “praefectura castrorum”. (See for the
duties of the Tribuni when camping, inter alia Loeb Classical Library, Polybius, The Histories I11,
p. 329-353). ’ .




© Praxi,

Leghermeting defe verklaring te doen : VWant hoewel
daer af (als voren verhaelt) veel ghefchrevenis, zoo ver-
eylcht nochtans alfnu dic bezonfer ghebruyc {yn bezon-
deronderrichting.  Oocheeftmy ghedocht myn beroep
zulex te vereyfIchen , om dattet v Hoochmoghende Heerers
belieft heefemy vande Leghermeting den laft te gheven,
daer aficde voorgaende jaren inde * daet te Velde de oor-
dening en bevel van{yn Vorfeelicke Ghenade gevolcht heb-
bende na myn vermoghen, zal nu inde {piegheling, voor-
derlic zijnde totte daet, zoo veel doenalsickan. Daer me
ic ooc te vrymocedelicker voortga, om dat op voorleden ja-
ren de grontteeckeninghen der Veltlogieringhen vande
Leghers uwer Hoochmoghentheden, begheert zijn geweeft
niet alleen by leeghe perfoonen, maer ooc by groote Vor-
ften in verre L anden.

Aengaende tghene hier in beter zoude hebben konnen
ghedaen zijn, bidde my daer af ont{chuldicht te worden,
als gebrekende aende volkomen wetenfchap, diemen acht
gheen menfch te hebben, ende niet aen den goeden wille,
daer me ic namyn ghering vermoghen bereycbentotuwe

Hoochmoghent heden dientt.
" Ghefchreveninden H a s o u, den 4 November, 1617,
door uwe Hoochmoghentheden Leghermeter en onderdani-

ghen Dienaer

Symon Stecvin.
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For, although (as has been stated before) there has been written a great deal about
it, its particular application as such, requires special instruction. Further I have
thought that my profession calls for this action, as your High- and Mightinesses
have been graciously pleased to entrust me with the Castrametatio; and, where in
previous years, I have followed ‘in the field the method and instructions of His
Princely Grace in practice to the best of my ability, I shall now devote myself to its
theory as it is conducive to its practice. I shall therefore boldly pursue my
endeavours since in previous years the ground-plans of the encampments in the
field of your High- and Mightinesses’ armies were not only desired by persons of
lower rank but also by great sovereigns in distant countries. '

As to all that could have been done better in this writing, I beg to be excused,
it being merely attributahle to a lack of complete- knowledge, that no man can
possess, and not in any way to a lack of good will, by which in my humble power I
am willing to serve your High- and Mightinesses.

Written in the Hague, November 4th 1617, by your High- and
Mightinesses’ camp-measurer and obedient Servant
’ Symon Stevin




 EERDIGHT.

~ tot verbreydingh van den onverdelghe-
lijcken Naem van

MEeeEsTER SyMoN STEVYN.

E Oude worden nu daerom zeer hoogh gheprefen,
'Om datter doen altije bevonden zijn te wefen

- Van wieniet merckens waert, in konft oft ooc in daet,

- Teweghe wasghebrache, datfy totiedersbaet,

En hunnen grooten Naem, dat by ghefchrifte ftelden,

Op datmen talder tijt ceuwigh dit zoude melden,
Alzootezijn betracht. Maer vele Schrijversout
Ghefchreven hebben veel met zulcken fchijn zoo ftout

Als oft fy zulcken konft verftonden, oft die daden

Zclfshadden me ghedaen; Maer waren zelfs in'traden
Daer noyteens by gheweeft. Lofzijdan dees Stecuyn,
Die grondelijcken ftelt, de konft ghebruyct te zijn,

En ooc de wijs Jaer by, daer hy met {yn verftande

Zcelfs toe gheholpen heeft met raedt en mecter hande:

Stecuyndie met fyn konft de gantlche VVeerelt poche,

Vans }faagb:g/yekromdm Nuem vlieght boveninde

oche,

oA, S.
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SONET 1)
AUQUEL EST FAIT
jugement de ceux qui ont bien campé.

En parcourant de I'oeil I'Histoire de Bellonne,

Pour y ‘marquer au vray qui a campé le mieux:

Je trouve que le J#if son Camp si bien ordonne,
Qu’aucun guerrier qui soit sous la cappe des Cieux.

Tamerian V'imitant, emporte la Couronne

Estant en ce haut point, prudent, caut, curieux;
En apres aux Romains puis aux Grecs je la donne
S’estants aussi monstrez de bien camper soigneux.

Mais comme un brave Aiglon volant dessus la niie
Laisse de loing I’ Austruche en trompant nostre veiie,
Ainsi le grand Nassau surpasse tous ces Mars;

Car il campe luy seul d’une telle maniere

Qu’il sera a jamais de loger I’Exemplaire

Aux Juifs, & Tamerlan, aux Grecs, & aux Ceasars.
De Neree,

1) Instead of translating the Dutch laudatory poems into English we have reproduced the son-

nets from the French 1618-edition. About the poet: Richard Jean de Neree it is known inter alia
that he was botn in Caen in the year 1579 and was matriculated at Leyden university in Novem-
ber 1601 as a student of divinity.
By resolution of the States General of August 28th, 1611 he was appointed chaplain to Chatillon’s
Regiment and has presumably been one of the three chaplains referred to on folio 16 ot the present
work. He dedicated several of his writings to Prince Maurice to whom he is said to have been
army-chaplain from the year 1611 to 1623 (New Netherl. Biographical Dictionary V-362).




LOF-DIGHT OP DE

LEGHERMETINGH,

Belchreven door Meefter S. Stevyn.

Ermaerde Oorloaghs-lien in dact en rijpenrade,
Zijmdeur des V'V eerclts ronds vvel overal befpeurs
Ind alderoutflentijt, die deur buns V yandss [chadz,
Hem looflijc aenghedaen, na bebben zelfs ghebesre
*tBezit van Stadt en Lands : Maer gheenin tift cvoorleden
Dat na-ghekomen, oft te Vveghe heeft ghebrache,
Tyvele Roma beeft befaen, dat 200 zeer st beftreden,
Enzoo befereden hecft, als oyt kan zijn bedacht:
Zoo dat gheen ol zoo fel, noch gheen 200 flercke Steden,
Gheen Landen noch 200 rijc, gheen V orflen 200 ghemant,
Vermochten teghenbun, oft [ zijn als cvertreden
V an’trijcke Roomfche Rijc, cn -urome Roomiche bant,
Deur bun goct Krijghs beleye, en arghe Oorlooghs liften:
V'V aer cvan’tvoornaemfPe is bun Leghermetingh vvijs,
Dit [y zoovastenvelop’ ddermaa,ligbﬂ Vvifien
Te[laen met alder vaert, dat niemant cvoor bun prijs
Noch na behalen zal, dan &' Hoogh-gheboren HeER,
Denvvijt-vermaerdenVori MARITIUS cwan NASSOUVVE,
V'V iens vvijt-beroemden Naem, enopgbehoopte Eer,
Deur heel de V'V eerels KlinZ, deur /_fnm dienst ghetrouvve
Ghedaen ons Vadetlande, deur fyn beleyt in’t flaen
Syns cvafte Legher-placts ; dat [y zelfs moeftenvluchten,
Die met een groot ghevvelt cuanvolc bem quamen aen
Orm flaen [yn kleyne Heyrs op’t omvertiens in ducheen,
Enap dat ooc den-vlijt, engroot’ ervarentheyr
Te meerder blijcken mach -vandefen PRINS cverbeves,
Zoo heeft v [yn STEVYN, als Dienacr vvije cverbreyt,
De vvijfe nacéfelifc in Druc net yve-ghegheven.

A. S,
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~ SONET 1)
A MONSIEUR STEVIN,
Mathematicien & Ingenieur de Son Excellence, &c.

Grand Aenée il falloit le burin d’un Virgile

Pour graver tes beaux faits sur un bronze eternel;
Alexandre eust voulu qu'Homere autant habile
Eust arboré les Siens sur un estage tel.

Pour moy, je suis fasché qu'une plume puerile
Ternisse les Lauriets d’'un Heros immortel;

Que quelque Esprit divin tous ses Gestes n'enfile,
Pour les cloiter dessus le plus sublime autel.

11 est vray qu'on ne peut nullement les comprendre,
L'Infini ne pouvaat par le fini s’entendre;
Mais aumoins devoit-on, ne les profaner pas.

Un seul Stevin paroist digne d’un si grand Maistre;
Monstrant comme il assied son Camp sans rien omettre;
Aussi autre que luy ne le pouvoit ga bas,

De Neree.

1) Seé the'note on p. 267. .




LEGHERMETING.

&) Ele Leghermeting zal eweederley zijn : Ten
2\ eerften vande manier diemen dadelic g?hc;
9 B bruyct heeft inde Leghers der HOOCH-
Y MOGHENDE HEEREN STA-
9% TE N, nadeneyfch haerder middelen ende
omftandicheden , daer af drie Hooftftucken zullen be-
{chreven worden.. Ten anderen vande manier met heele
volkomentheyt, ghelijcde Romeynen (van zeer groote
macht zijnde) ghelogeert hebben, daer af ic int vierde
Hooftftuc zegghen zal. Maer om hetinhoudt van elc der
voor{chreven vier Hooftltucken int korte te verklaren,
zoo valt eerftelic teaenmercken, dataenghezien eermen
aen'tmeten komt , gheweten dient wat L eghermeting be-
teeckent, zoo zal het eerfte dufdanich zijn:

1 HO OF TS TV C wande bepaling of befchrifving der
’ Legbermetiﬂg. . :

BEkent wefende watmen met Leghermeting verftaet,
zoo moet, eermen daer toe komt, gheweten zijn wat-
ter zal ghelogeert worden, tot welcken eynde men zeker

lijiten befchrijft, die gheftelt zullen worden onder een op-
{chrift, aldus luydende:

A - . 1 HOOFT-
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SUMMARY OF THE CASTRAMETATIO.

This Castrametatio is to serve a double purpose: firstly by its application as
actually used in the encampments of their High- and Mightinesses the Lords of
the States General according to the requirements of the military equipment and
attendant circumstances, which will comprise three chapters. Secondly the very
perfect method of encampment of the Romans (being very powerful) and with
which I shall deal in chapter 4. But in order to explain the contents of each of
these four chapters in a concise manner it should be observed first of all, that
before one arrives at the actual marking out it should be known what Castrametatio
stands for, so that Chapter 1 will read as follows: :

CHAPTER 1 on the definition or description of Castrametatio.

If one knows what Castrametatio (the marking out of army camps) stands for,
before carrying this into effect, one should ascertain the composition of the army
that has to be lodged, for which purpose one makes up special lists, to be arranged
under the following heading, reading:




1 H O OF T STV C,cvande Liiflen inboudende tghene in
een teghenVvoordich Legher moet ghelogeert vvorden.

Daer navolcht de manier der meting onder dufdanich
opfchr;fc:

3 HO OFTSTYV C, wvandetceckening of meting des
Leghers.

Tenlaetften zal volghen het voorfchreven Hooftftuc
vande manier der chhcrmeung met heele volkoment-

heyt, hebbende een op{chrift als volch:

4 H O OF TS TV C, wantghene myns ghevoelens aorboor
ende noodich zoude 2ijntotte gheducrighe form eens Leghers,
die aleyt de zelve mocht blijven.

En zal tot meerder klaerheyt by elc Hooftftuc gheftelt
worden fynKortbegrijp,vervanghende de opfchriftender
ver{cheyden leden van dien.
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CHAPTER 2, about the lists comprising what bas to be lodged in a contemporary
army camp.

Then follows the manner in which the marking out is to be effected under the
heading: '

CHAPTER 3, about the ground-plan or marking out of the camp.

Finally there is to follow the afore-mentioned Chapter on the manner of marking
out, to entire perfection, army camps under the following heading:

CHAPTER 4, about that which in my opinion will be admissible and necessary
with regard to the permanent form of an encampment which bas to be kept always
the same.

"And for the sake of clearness each. Chapter will be provided with a summary
of the titles of the respective sections. :




. HOOEFTSTVC
Vande bepaling of belchrijving der Leghermeting. -

KORTBEGRYP DESES 1 HOOFTSTVCX.

h E ghedaente der L.?hermeting zalindit 1 Hooftftuc deur 12

iz leden verklaert worden. ‘

Het 1 lide vande loEcring int ghemeen, mette form des Ro-
meynichen Leghers. D'andervolghende leden zijnvande
ghedeelten des Leghers dat hier zal befchreven worden, te

) weten:

ARV~ ISP  Het 2 lide vande form van een vendel voetvolc.

Het 3 vande form van een regiment voetvolc. '

Hex 4 vande form van een vaen Ruyvers.
Het 5 vande form van een regiment Ruyzers.
Het 6 vande form des quartiers van {yn Porflelycke Ghemade.
Het 7 vande form des quartiers vanden Generael der artillerie.
Her 8 vande form des aehum'm der Amptliendic indit Legher by malkandes
ren ghelogeert worden.
Het 9 vande form des quartiers vande waghens.
‘Het 10 vande form der mar&.
Het 11 vande form des Leghers inc gheheel.

1 LIDT.
V ande logering int ghemeen, mette form des Rowseynfchen Leghers.

M voor eerft te verklaren doorfaec waerom defe logering re veldeghefeyr
O wort Leghermeting , zoo is te weten, datfc toegaer door cen verdeelinghe
der logijften met overvloedighe meting aen allen oorten des Leghers,waer |
deur de Romeynen het zelve niet onbequamelic ghenoeme hebben Cafiramesasio,  Cofremae
dats Legermeting, zulcx dat ic(henlien daerin vo%cnde)by dien naem blijven zal.
Om nutekomen totte befchrijving der eyghenfchappen van dien, zoo is voor al ce
weten, dat hoewel verfcheyden menfchen vcrfchey«fen oordeninghen verdencken,
d'een beter als d'ander , zoo iffer nochtans wat ghemeens dacrmen na der Krijch-
ervarens ghevoelen op behoortte letten ende nate trachren : Tzelve befchrijft
Xenophon metkorte woorden verhalende de manier der Legherlogering van Cy-
rus, waer af den zin dufdanichis : Te weten , datden Velroverft om aen allen oor-
teneven na te wefen, behoort te logeren int middel van't Leger, ontrent hem heb-
bende de Amptlien gheenkrijghfvole zijnde , metfgaderskrijchstuych , leeftoche,
Az bagage,
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CHAPTER 1

On the definition or description of Castrametatio.

SUMMARY OF THIS FIRST CHAPTER.

The form and substance of Castrametatio will be explained in this first chapter
in 11 sections. Section 1 deals with encampment in general, including the plan of
a Roman army camp. The other sections concern the parts of the army camp

to be described below, i.e.:

2 plan of a company of infantry.
3 plan of a regiment of infantry.
4  plan of a squadron of cavalry.
5 plan of a regiment of cavalry.
» 6  plan of the quarters of His Princely Grace.
7 plan of the artillery-general’s quarters.
8  plan of the quarters of the officers to be lodged together in this camp.
9  plan of the quarters of the army-waggons.
0 plan of the market-place.
1 plan of the encampment as a whole.

SECTION 1
On encampment in general, including the figure of a Roman Army camp.

In order to explain first why this encampment in the field is called Castrametatio,
it should be known that it consists of a distribution of the lodgings with a great
many measurements in all parts of the camp, for which reason it has been aptly
called Castrametatio by the Romans, i.e. measurement of the army camp (or camp-
measurement for short), so that I (following them in this) shall stick to this name.
Now in order to arrive at a description of the properties of this conception, it should
be known first of all that although different people may devise different methods,
one better than the other, still there is something of a general nature which from
the point of view of military experience should be considered and aimed at. This
is described by Xenophon 1), when he briefly narrates Cyrus’s method of encamp-
ment, which is to the effect that the general, in order to be equally near to all
parts of the camp, should be lodged right in the centre of the camp, having about
him the officers who do not belong to the soldiers, together with the military
equipment, the provisions, the baggage, and the personnel assigned thereto; moreover

1) p. 399. V,8-11, “Thearrangement of his camp. Accordingly, he himself first took up his position

in the middle of the camp in the belief that this situation was the most secure. Then came his most
trusty followers, just as he was accustomed to have them about him at home, and next to them in
a circle he had his horsemen and chatioteers; for those ttoops also, he thought, need a secure
position, because when they are in camp they do not have ready at hand any of the arms with
which they fight, but need considerable time to arm, if they are to render effective service.
To the right and left from him and the cavalry was the place for the targeteers; before and behind
him and the cavalry, the place for the bowmen. The hoplites and those armed with the large
shields he arranged around all the rest like a wall, so that those who could best hold their ground
might, by being in front of them, make it possible for the cavalty to arm in safety, if it should be
necessary.” (Loeb Classical Library, Xenophon, Cyropaedia 11, p. 399).




Lecuenyuesrinoa

4
bagage, ende het naghevolgh van dien : Voort dat al defe behooren omvanghente
worden vande Ruyters, ende om de zelve het voetvolc , pyt oorzaec dattet teghen
een haeftighe overvalling des Vyants eer Ehewapent ende ghereet is om vechten,
dan de Ruyters , wiens peerdent motten ghezadelt ende ghetoomt worden, bene-
vens de wapening haers eyghen lijfs : boven dienift voetvolc ooc bequamer om
te belenwen des Vyants onvoorzien aenkomft overde gracht ende borftweer des
Leghers , wacrentuffchen de Ruyters hun konnen veerdich maken : Doch heeft
Xenophon defe reghel 200 ghemeen befchreven,darmender geen bezonder grone-
teeckening uyt maken en kan, na de manier ghelijck Cyrus die ghebruy&e.

Daeris noch een Legheroordening gheweeft by Tamerlan , die zeer bezonder
{chijne gheweeft te hebben , befchreven inc Arabifch door Alhacen int §. Hooft-
ftuc, enoverghefetint Franfoys door den Abtvan Mortemer, welc Leghertot
onderfcheyt van zeker vijfander Leghers, het Keyferlic ghenoemt wiert, gheduer-
lic inhoudende 60000 voetknechten, en 40000 pcerden, waer in Tamerlan wil-
de dartet cerfte gheral daer bevel over ghefchicdde, zoude zijn van 10, daer na van
100, daer na van 1000, daer na van 10000, noch warender totte wacht des Vele-
overflen 4000 mannen te voct, met 2000 peerden die rontom hem logeerden:
Bovendiennoch 25000 arbeyders totte begraving en verftercking des icghe_rs,
want het in gheen Steden gheleyr en wiert, maer moeft altije winter ende fomerte
velde zijn, zoo welin tijt van vte als van krijch, entreckende van d’een plaets tor
d'ander, moeft over albegraven worden : Dit Legher diende om altijt metterhaeft
ghereet te wefen daert noodich viel , oock tot verftercking ente rechtbrenging van
d’ander vijf Leghers die in onoorden mochten gherocht zijn, welcke laghen in So-
rie, China, Cambalu , Mofcovic, en Cheronnefe, elc van 40000te vact, ende
20000 peerden , doch niet altijt te velde ghelije het Keyferlic, danalleenlic alft
noot was : Maer wantindit Keyferlic Legher opdentije van zekertwee of drie
jaren cenighe onoorden inghebroken was, die Tamerlan Axallz dede te recht bren-
ghen, zoo0 is daer uyt grootelicx te vermoeden datrer op de manier der logering
zeker oorden was, ghemer@ de verlogering altijt geduerde , met een zelvemenich-
te van volc , altijt in een zelve oorden van verdeeling, datboven dien Tamerlan op
d’oorden int ghemeen zoo ernftich acht nam : Doch de form van dien onbefthse-
ven zijnde, zoo en is daer af nier eyghentlicx te zegghen.

Maer Polybius befchrijft der Romeynen Leghermeting met meerder onder-
{cheyt , zulcx datter verfcheyden Schrijvers grontteeckeninghen uyt ghetrocken
hebben ,onder welcke my ter hant ghekomen zijn die van Patricius , den Hertoch
van Vibin, Robertello , des Choulx, en Lipfius , uyt de zelve heb ic Lipfius form
nagheteeckent om hier tot voorbeelt te ftellen, alwaer denvierhoec A des Velt-
overften logijft bediet pratorium ghcnacmt ,devierhoecken met B zijn voetvolc,
met C Ruyters, de reft zijn marét, quaftorium , firaten , en ander quarticren van
des Leghers naghevolgh, gheen krijchslien wefende , daeraf hier na int bezonder
cyghentlicker 2al ghezeyt worden, alfhu ghenoech zijnde demanier van der Ro-

meynen veltlogering int ghemeen acnghewefen te hebben, om uys den rouwen
beterte verklaren was Leghermeting beteeckent. ‘

Dit
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that all these should be surrounded ‘by the Cavalry, and that the Cavalry
should be equally surrounded by the infantry, since the latter, when attacked by
the enemy by surprise, will be under arms and ready to fight more quickly than the
cavalty, whose horses have to be saddled and bridled, while the men themselves
have to put on their armour; besides the infantry is better able to prevent the
enemy from suddenly crossing the ditch and scaling the parapet of the éncampment,
while -the cavalry get ready for battle. But Xenophon has described this rule in
such a general manner, that one ¢ould not derive from it an accurate ground-plan,
after the method adopted by Cyrus.

There has also been a method of encampment . under Tamerla.n which is said
to have been very singular and which has been described in Arabic by Alhacen in
his chapter 5 and translated into French by the abbot of Mortemer; Tamerfan’s
army camp was called the Imperial Camp, to distinguish it from five other camps,
and consisted permanently of 60,000 foot and 40,000 horse, of which the smallest
unit to have a commander, according to Tamerlan’s wishes, should be 10, then 100,
then 1000 and then 10,000; the general’s guard yet consisted of 4,000 foot and
2,000 horse, that were encamped about him. In addition there were 25,000
workmen to carry .out the entrenching and fortification of the camp, because
Tamerlan’s military forces were not cantonned in towns but had to remain in the
field winter and summer, in times of peace as well as of war, and since they
travelled from one place to another, they had to be lodged time and again in
fortified encampments. This camp had to stand by at once, wherever this should be
required, serving at the same time as the reinforcement and redressing for the
other five camps in case they had run riot, which latter lay in Syria, China,
Cambalu 1), Russia and Chersonese 2),-each camp consisting of 40,000 foot and
20,000 horse, not always being in the field, like the Imperial army, but only in
times of need.

But as riots had broken out in this Imperial Camp covering a period of two or
three years, which Tamerlan had suppressed by the aid of Axalla, it may be
generally concluded that there existed a positive order in the method of encamp-
ment; seeing that these army camps always consisted of an equal number of men,
always grouped in the same order, while besides it is known that Tamerlan as a
rule strictly observed the military discipline. But since we have no description at our
disposal, we cannot make any definite statement about this method of encampment.

1) Cambalu was the capital of Cathay, the empire of the “Great Cham®, situated North-Eastly
of the Chinese wall (cf. Nicolaas Witsen, Nor#h and East Tartary, Amsterdam 1692, 1705; €s-
pecially p. 966: the map of 1663 by J. Blaeu of “Tartaria sive Magni Chami Imperium . . . Cam-
balu Cathaye metropolis habet 28 mill. in circuitu”), -

2) Cheronnese, corrected to Chersonese, here signifying the Crimean peninsula, conquered
about 1380 by Tamerlan from the Golden Horde of the Muscovites.
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" * Ditzoo zijnde,, Het is te weren dat {yn Porflelicke Ghenade int begin voor elc Sol-

daet ontrent zoo veel plaets veroordende als- de Romeynen dcdcn,%atcndc yghelic,

na tghemeen ghebruyc des teghenwoordighen tijts in fyn regiment haer hutten

bouwen zoo,Fy’t verftonden, zonder aen zeker reghel verbonden te wefen. Maer

Colonellen en Capiteynen deden haer klachten, onmoghelick te zijn haer volc op

zoo kleen begrijp te legghen, ghelij@ ooc bleec metter daet : Doch alzoo der Ro-

meynen eyghehrlicke verdecling van elc vendel by Polybius niet befchreven en is,

maer dur hy alleenlic daer toe viethoecken noeme,zo heeft fyn Porflelicke Genade die

veroordent na tghene hem docht den krijch defes tijts te vereyflchen, welcke zulex

was, dat {ylieden mer minder placts danfe te voren hadden , zeyden ruymte ghe-

noech te hebben en bequamelic ghelogeert te zijn : Boven dien heeft hy reghel

gheﬂdt opd'ander quartieren, daer afick inde navolghende ledende formenzal
efchrijven, op dat des Lefers ghedacht een * gront mach hebben om lichter te * 5w

verftaen rghene daermen af {prec@, en waer na datter eyntlic ghetracht wort.

- » LIDT. -
_ Vande formder logiifien eens cvendels voetvole.
_ TOt'een vendel van 100 voetknechten veroordentmen twee rijen hutten,en

§ - wort tot elcke rije placts ghegheven lanc 200 voeten, breet 8 voet, en »
een ftrace tuffchen beyden breet ooc 8 voet, waer in de hutten haer deuren

A3 of uyt-
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Polybius 1), on the other hand, describes the art of camp-measurement of the
Romans more accurately, in fact in such a manner that several authors have copied
his ground-plans, of which there came to my hand those by Patricius, the Duke of
Utbino, Robertello, des Choulx, and Lipsius; from all these I have copied the
figure by Lipsius, to serve as an example here: where the quadrangle A stands for
the general’s quarters, called praetorium, the quadrangles with B stand for the
infantry, those with C for the cavalry, the remaining part comprising the market-
place, quaestorium, streets, and quarters of the personnel, who do not-belong to the
soldiers, about whom we shall speak later in greater detail; since so far the art
of camping of the Romans has been sufficiently described in a general sense to
make it possible to explain roughly what Castrametatio means.

This being so, it should be known that his Princely Grace at first assigned to each
soldier just as much space as the Romans did, leaving it to every man in his
regiment, according to the general custom of the times, to build his hut as he
could, without being tied down to further instructions. However, the Colonels and
Captains complained, that it was impossible to lodge their men in such a small
space, which proved to be true in practice, Yet, since the Roman partition as such
of each company has not been described by Polybius and since he only mentions
quadrangles for them, his Princely Grace has therefore determined these according
to the contemporary requirements of warfare to the effect, that those, who were
being assigned less space than they had had before, maintained that they had
space enough and that they were comfortably lodged. Besides he has regulated
the-other quarters of which I shall describe the figures in the following sections, so
that the Readers’ thoughts may have a foundation to form a better idea of the
subject under discussion and what we are finally aiming at.

SECTION 2
Plan of the lodgings of a company of infantry.

To a company of 100 men infantry there are allotted two rows of army-huts,
each row measuring 200 feet in length and 8 feet in width with a street in
between, equally 8 feet wide into which the huts either open by means of doors

1) For Polybius cf. note 23 of the Introduction; for Francesco Patricius and his works: La
militia Romana di Polibjo, di Tito Livio ¢ di Dionigi Alicarnasseo (Fertara 1583) and Parallelli
Milizari (Rome 1594) cf. Dijksterhuis, p. 239 and note 2, Hahlweg pp. 184, 185 and notes; for
Francesco Matia, Duke of Urbino, cf. Castriotto-Maggi, who call him (fol. 110): “vero maestro
di guerra, di felice ricordanza™; Jihns, pp. 472, 774, also about his lieutenant Giambattista
della Valle di Venafro, whose small work, named Vallo, was first published in Venice in
1521; these two authors also occur in Vermeulen, Handboek Geschiedenis der Nederlandsche
Bouwkunst, 11, pp. 408, 411; for Francisco Robortello’s Latin translation of _Aelianus
(Venice, 1552) cf. Hahlweg pp. 150, 194, 302, 303; fot Guillaume du Choul’s Discours sur la
castramétation et discipline militaire des Romains. . . (Lyons, 1555) cf. the ““Oranje-Nassau boekerij”
in Royal Library, The Hague, and the Dutch translation by M. Smallegange (Amsterdam, 1684),
ct. also the important article by Turpin C. Bannister, Oglethorpe’s Sources for the Savannab Plan
(Joutnal of the Society of Architectural Historians, May 1961) p. 59 on du Choul and p. 62 on
Stevin’s Casirametatio; for Lipsius cf. note 18 of the Infroduction and Dijksterhuis, pp. 239, 348.
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of uytkomft hebben. Hier voor heeft den Capiteyn een vierhoec breet als fynven-

del 24 voet, lanc 40 voet;mereen ftraet tuflchen hem en het Krijchfvolc bree: 20

i -8 voer: Achter dit krijchfvolcis een viethoec voor Soete-
© 4.0 Jaers hurten breet 24 voet , lanc 20, welverftaende datde
achterfte helft daeraf is ledighe placts dienende tot kooc-
putten der Soetelaers dier burten , en coc der Soldaten van

@ 20 dat vendel die mochten begheeren zelf te koken, wanumen
henlien niettoe en laet zulex by haer hutten te doea om
het perijckel des brants,voorts iffer een ftraet enflchen defe
hutten en het Krijchfvolc breet 20 voet , waer in de Soete-
faers hutten haer deuren of uytkomft hebben : Enis cen
vendel in als lanc 200 vocten, breet 2 4 , waer af deneven-

_ftacnde form tot naerder verklaring dieat.

2.00 Ditisgeweeft voor een vendel van 100 mannen of daer
ontrent,doch ftaet te ghedencken dat voor grooter vendels
de menichte der rijen vermeerdert wore, als voor 150 man-
nen of daer ontrent drie rijen, voor 200 mannen of daer
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V ande form der logijien cens vegiments voervok.

Henomen dat een regiment hebbe 1ovendels, elc van 100 mannen, hier of
Gwort den Colonclint middel ghelogeerttuflchen de Capiteynen over elcke
zijdeviif, yder vendel van form ghelijc int 2. lide ghezeyt is, enrufichen

¢elcke twee vendels een ftrace breet 8 voet, daer in de hutten ruggheling na malkan-
der flaen,, dienende tot cyghen gherief der Krijchflien : de voorfte zijde van des
Colonels perc doet 64 voeten, enachterwaert zoo veel als hy vandoen heeft:
het overfchietende is ten decle voor hutten des Predicants, Schrijvers, Barbiers,
enandere gheen Krijchfvole wefende, de reft voor waghens en karren vande Soe-
telaers des zelven Colonelfchaps. Defe ledighe plaets int middel des regiments
wort ooc voor bequaem ghehouden teghen brant, om tvier, (als het ongheval ghe-
beurt) dacr te doen ftuyten, om d’ander helft tebewaren. . De Soet hutten
zijn aldus achter de regimenten veroordent voor de ghene die daer beghecrente

. komen, zonder bedwonghen te wefen op de mar& te logeren, om redenen dat etre-
licke Soldaren by de Soetclaers hun kaften koopen , en daghelicx gaen cten , of op
dekerfhaer voetfel halen , ooc datter Soldaren des regiments zijn diens huyfrrou-
wen , kinderen , of ymant vanden haren met zoetelrijc het Legher volghen, en be-
ecren by het rixmem van haer Mans of Vaers telogeren, zulex dat zoo wel

- d'een als d'ander daer megherieftis, beter dan ofie verre van malkander waren:
Ooc zijnder Kramers, Sweertvaghers, Zadelmakers , Spoormakers, Smeen , Kleer-
make:};s, SW Backzsﬁ Vlcef;:llﬂdlfhtg?g L enander ii\mbachtﬂiedn, d:ler_ daf

- eenighe zeker regimenten volghen en daer by ecren te logeren, ander diede
::arug verkiefen, twelcmen yghelic vry ftele, te meer om dattetinde Stedﬁn t_:;
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Kieene moet van 3eovoeten, dienende tordefe en de volgende acht formen
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or apertures. Facing the street the captain has a quadrangle of equal width as
his company i.e. 24 feet, 40 feet in length with a street 20 feet wide between him
and the soldiers. Behind these soldiers there is a quadrangle for the sutlers’ huts 24
feet in width and 20 feet in length, on the understanding that the unoccupied
half at the back remains available for the cooking-pits of the adjacent sutlers’ huts
and also for those soldiers of the company, who want to prepare their own meals,
for they are not allowed to do their own cooking near their. huts, because of the
risk of fire. Further between these huts and the soldiers there is a street of 20 feet
in' width: into which: the sutlers’ huts open either by means of doors or apertures.
Thus' the total length of a company amounts to 300 feet, width 24 feet about
which the adjacent figure gives further explanation.

This has been for a company of 100 men or thereabouts, yet it should be borne
in mind that with larger companies the number of rows is to be increased i.e. for
a company 150 men strong or thereabouts three rows, for a strength of 200 men
or thereabouts 4 rows etc.

(The figure on the opposite page bears the inscription: “Small measure of 300 feet
:erwng the purpo:e of this fzgure and of the followmg 8 figures”.)

SECTION 3
Plan of the lod gings of a regzment of mfantry

If we’ take 1t that we are having a reglment consxstmg of 10 compames
comprising 100 men edch, then the Colonel is to be’ lodged in the centre arhong
the captains,; of . .whom there are 5 on each side (each company according to the
flgure mn: sectlon 2) and between every two compamcs there is a: strect 8 feet wxde,
in which’ the’ huts are placed back'to back, the street servinig for’ the petsonal
convenience-of the soldiers, The front side of the park assigned to the Colonel, is
68 feet 1), whereas 4t the back there is all the space. requited by him; the remaining
space being available for the huts of the army-chaplain, the clerk and the barber and
all those, who do not belong to the military; the rest is to be reserved for the waggons
and carts of the’sutlers’ belongmg to the tegimental ‘staff. This’ unoccupxed space in
the"centré'of the- reglment is'also corisidered ' to ‘be useful in case of fire in’ order to
arrest-the-flaimes ‘(in case of an accxdent) in order to safeguard the other Kalf. The
sutlers’ huts are theréfore placed behind: the ' reglrnents for the benefxt of those ‘who
prefer to lodge there rather than in theé market-place since there are 2 great many
soldiers, who buy their provxslons at the sutlérs’ and'daily go and have their meals
there or go and get their food on credit 2), whereas there are also regimental soldiers,
whose wives, children or other relations are followmg the army with prov1snons,
wanting to encamp with their husband’s or father's regiment, thus serving their
mutual interést better than by being far apart from each other. Then there are the
pedlars, sword-cleaners, saddlers, spur-makers, smiths, tailors, boot- and shoemakers,
bakers, butchers and other tradesmen, several of whom follow special regiments
and wish to’ encamp with them, whlle others prefer the market-place, which
is left free to choose ‘for- any ‘one, the ‘more $o0° Because in ‘the towns for the
R '.4“"' R I R A S L A

1) A w:dth of 68 feet hasfbeen adhered to. (see ﬁg of foho 7 and wlculauon fol 17), 64 isa
printer’s error'that has beén corrected in the German edition of 1631 i .
3). “Op de kerf” ttanslatcd by “jon, c:edxc” accotdmg to the French edmon RECTIPTRIE IV
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/ ftraten als hy wil : Doch ftaet te ghedencken,. dar vol zijnde de rije der Soctelaers
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moghender niet meer komen , ghelije daer af onderanderen nacrder zal ghezeyt
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Dit is gheweeft voor een regiment van 10 vendels, doch ftaet te ghedencken dat
na meerder of minder menichte der vendels, het regiment verbreet of ghefmale -
wort, blijvende altijc den Colonelint middel , uytghenomen als de vendels onpa~.
rich gheral zijn, vwant alfdan komt op d'een zijde een meer als op d'ander. :

Mer noch wel te ghebeuren alfmen de Ruyterije waghens en het heel Legher |
by den anderen wil logeren , dat de regimenten van’t voetvolc na de oordening als
voren‘al tzamen nict breet ghenomen en zijn om de alarmplaetfen over al wel ta

“'befetten , en de reft te vervanghén : Doch machmen in zulcken ghevalle de langde
vande rijen der hutten nemen'op 100 voeten, dic hicrboven is gheweeft op 200,
ghevendeelck vendel vier rijen, maer al de reftals voren, wanthier me valien de
regimenten bykans noch eens zoo breet. ' '

4 LIDT.
Vande form der logsjften cens cvaens Ruyters.” .

Ot een vaen van 10o Ruyters veroordentmen twee rijen hutten, en wort tot

elcke rije placts ghegheven lanck 200 vosten, breet 10 vocten :Tuflchen

.. == delc hutzen-komen twee sijen peerden, diens plaets breet is 10 voet, en laac
ghelijc yande hutten 200 voc: , zulex dat op elcke zijde ftacnde 50 peerden , kome
voorel¢ 4. voct: Enflaet cl¢ peert merté hoofde na de hutze fyns Ruyters',hliji;cade
tufichen
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convenience of the citizens it has been so atranged, that any one can live where
he chooses i.e. either in the market-place or in any street he wishes., Yet one should
bear in mind, that if the row of the sutlers’ huts at the back of the regiment should

be full up, covering a length of 32 feet at the back of each company, there are not .
to come anymore, as, inter alia, will be explained in section 6 of chapter 3.

This has been the arrangement for a regiment consisting of 10 companies, yet it
should be borne in mind that the room for the regiment is increased or decreased
according to the greater or lesser number of companies, the Colonel always
remaining in the centre, except when the companies are having odd numbers, for
in that case there is one company more on the one side than on the other.

Further it should be observed, that if one wants to encamp the cavalry, waggons
and the whole army together, the infantry regiments arranged according to the
method adopted heretofore, have not been taken altogether too wide, in order
to occupy the alarm-posts in an adequate manner everywhere and to supply the rest.

Yet in this case the length of the rows of army huts could be adjusted to 100
feet instead of 200, as given above, allotting 4 rows to each company, leaving the

rest unaltered, thus causing the respective regiments to turn out almost twice as
wide.

- SECTION 4
Plan of the lodgings of a squadron of Cavalry.

For a squadron of 100 men Cavalry one allots two rows of army-huts and to
each row one distributes 200 feet in length and 10 feet in width. In between these
huts there are two rows of horses lined up occupying a space of 10 feet in width
and similar to the huts 200 feet in length. Thus there are 50 horses on either side
amounting to a space of 4 feet to one horse. Each horse is standing with his head
facing the hut of his Rider, leaving a strect 5 feet wide between the horses and
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tuflchen de peerden en de hutten een fraetken vaa § voet,waer
in de hutten haer deuren of uytkomft hebben : En tuffchen de
twee rijen peerden is een ftraer brect 20 voet : Hier voor heeft
den Ritmeefter een vierhoec breet ghelijc fyn vaen 7o voeten,
lanc 40 , met cen ftraet tuffchen hem en her Krijchfvolc breee
20 voet : Achrer defe Ruyters is een vierhoec voor Soetelaers
hutten breex 70 voet, lanc 20, met een ftraet tuflchen de zelve,
en het Krijchfvolc breet 20 voet , waer inde hutten haer deu-
ren of uytkomft hebben : Enis de vaen inals lanc 300 voeten,
breet 70. Meré noch dat defe oordening vande peerden met-
ten hoofde te ficllen na de hutten , en cen ftraetken van § voe-
ten tuflchen beyden, ghefchiet is met kennis van Ritmeefters
envernoeghender Ruyters, om dat elc alzoo bequamelic het
oogh kan gebben op de haver die hy fyn peert gheeft, en datfe
van fyn nabueren niet ontleent en worde. Vantghenc ghezeyr
is dient de nevenftaende form tot verklaring. )

Dit is gheweeft voor een vaen van 100 Ruyters of daer on-
trent , doch ftaet te ghedencken dat voor grooter, de menichre
der rijen vande hutten vermeerdert wort na tbehooren.

$ LIDT.

V ande form der logijfien eens regiments Ruyters.

Omndighe regimenten Ruyters worden hier ghemae van drie vancn, eeni-
ghevan vier, latet by voorbeelt van driezijn, elckeinhoudende 100 Ruy-
ters : Defe vanen yder van form ghelijc int 4 lidt, worden alle drie nevens

20 70 20 70

denanderen geleyt , blij-

] vende een firaet tufichen
I 4% elcke twee breet 20 voe-
ten, daer inde hutté rug-
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a0 geling na malkanderko-
men, dienende tot eygen
gherief der Krijchflien,

Des Colonels perc is her
middelfte der drie. Maey

want zulcken Colonel

hier altijt is eender Rir-

200 meefters, die niet meer
bagage en heeft als d'an-

der , 200 en wort hem
geen meerder plaets ge-
gheven. Dit regimentis
inak lanc ghelijc tvoor-
gaende300 voeten, brect:
250, waeraf de neven-
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the respective huts, into which the huts open either by means of doors or apertures.
Between the two rows of horses there is a street 20 feet in width. Facing these
rows the Cavalry captain has a quadrangle at his disposal of equal width as his
squadron, i.e. 70 feet and 40 in length leaving a street 20 feet wide between him
and the soldiers. At the back of these soldiers there is a quadrangle for the sutlers’
huts, measuring likewise 70 feet in width and 20 feet in length, leaving a street
between these huts and the soldiers of 20 feet in width into which the huts open
either by means of doors or apertures. Thus the squadron measures totally 300 feet
in length and 70 feet in width. It should be observed, that the arrangement of
the horses standing with their heads facing the huts and a small street of 5 feet
in between, has been accomplished with full knowledge of the Cavalry captains
and to the benefit of the horsemen, because in this way every one of them can
easily keep an eyeon the oats he is giving his horse and that it is not taken away
by his neighbours. The adjacent figure serves as an explanation of that which is
said heretofore.

This has been for a squadron of 100 men Cavalry or thereabouts, however, it
should be observed that for larger squadrons the number of huts should be
increased as required.

SECTION 5.
Plan of the lodgings of aregiment of Cavalry.

Various regiments are formed in this country out of three squadrons, some out
of four; let it be for instance one out of three, each consisting of 100 men Cavalry.
These squadrons, each formed according to the figure given in section 4, are all
three of them lodged next to each other leaving a street in between wide 20 feet,
in which the huts are being erected back to back, the streets serving to the personal
benefit of the soldiers. The Colonel’s park being right in the centre of the three
quadrangles, for he is always one of the Cavalry-captains, who has not more baggage
than the others and therefore he is not given any more space. This regiment (similar
to the separate squadrons) measures 300 feet in length and 250 feet in breadth,
about which the adjacent figure gives further explanation. :
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- Vande form des quartiers van fyn Vorltelicke Chmade.

der quartieren 300 voeten, brect 600 , waer in de deelen altijt op dufdani-

Hler toe wort genomen ecn vierhoec van vorentot achter Janc ghelijc d'an-
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Vorflelicke Ghenade,de
ander kleender vier-
hoecxkens Tenté be-
teyckenende zijn tot
het Hof ghehooren-
de, als des Hofmec-
fters,Secretarie, Edel
lieden, Zael , Ghe-
meenzacl , Keucken,
Gardemenger, Bot-
telrije , Gardelinge,
de reft voor ander
perfoonen:Deplaes
Btuflchen defe Ten-
ren,cnde Tente A is
e€groot ledich perc,
waerin het Hofghe-
zinde haer t'zaem-
komft heefr, den'bal
flaet 5 en hem ver-.
mae& : C zijn hut-
ten voor Difpenfiers,
Botreliers, Spijfwaer
der,Wijntapper,Bier
t:ipper,Zacﬁ:ncc'htcn
en ander Dienaers:
Ooc zijnonder defe
hutten den wijakel-
:ii’cr zn bicngcelder in
aerde raven, .
D den Stfl ’cg Pecr-
den der Edellieden,
F Wagens tot dienft
van’t Hof, G Korde-
parde der wachtvan
ynForfielicke Genade.

7 LIDT.
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SECTION 6
Plan of the quarters of His Princely Grace. 1)

For these quarters one takes a quadrangle similar in length to the other quarters
from the front to the back, measuring 300 feet in length and 600 feet in width,
in which the various parts are always arranged in the following manner: the
quadrangle: A comprises the tents of his Princely Grace, whereas the other smaller
quadrangles, representing tents, appertain to the Court, such as those belonging
to the Majordomo, Secretary, Noblemens’ Hall, General Hall, Kitchen, Pantry,
Bottling-room, Linnen-room and the tents for other persons. The space B in
between these tents and the tents marked A comprises a large open park, where the
Court officials come together for recreation and enjoy themselves playing at ball |
or otherwise, C stands for the huts of the dispensers, butlers, stewards, wine- and
' beer-drawers, hall-stewards and other attendants. Moreover underneath these huts
the wine- and beer-cellars have been dug into the earth. D represents the stable
and E the Courtiers’ horses, F the waggons in the service of the Court and G
the “Corps de garde” of the body-guard of his Princely Grace.

2

1) With this translation we have also consideted the French and German editions as well as
the tespective inscriptions (including also “Stevin”’) in the reproduced drawing from the Konink-
lijk Huisarchief (Royal Archives, The Hague, Inv. nt. 14-1X-2). Cf. fig. 4 in front of p. 260,
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Vande form des quartiers cvanden Generaelder Artillerie.

73 1 Ler toc wort genomen een vierhoec lane htlijc d’ander van voren tot ach-
NI g Hfcer 200 voet, breer 480, waerinde vierﬁocckighe percken van beteycke-
B8 ning zijn als volcht:
A voorden Gencrael van't ghefchur.
B voor {fyn Lieutenant, met de Edellieden van’e ghefchut.
C her Magazijn vande Artillerie ,metten Commis, Controlleur, en Condu&eurs
van dien. ,
D het Magazijn vande munitie van oorlogh , metten Commis, Controlleur, en
Conduéteurs van dien.
E Ingenicurs met haer Conducteurs, Controlleurs vande forticatien, met haer
' Conduéteurs, Commis, en Schrijver.

F Meefter Conneftabel, met fyn Cannoniers, Meefter vyerwercker, met {yn Con- -

duteurs, Petardier, Baterijemeefter.

G Meefter Timmerman, fyn Lieutenant, met fyn Timmerghezellen, Rademakers,
Smits , Schanskorfmeefter , Hamiceurs , Kuyper , Prevooft van't ghefchut, met
{vn dienaers, Chirurgien van't ghefchut.

H Matroofen omt'ghefchut te trecken.

I Pioniers met Mineurs.

K ghemeene placts dicnendetot vergadering van volcen wagens die daer; te doen
hebben. L ledighe placts voor oaverdachte dinghen.

Tuflchen defe percl%en zijn ftraten van 20 voeten breet,, omelc zoo wel met wa-
ghens en peerden als te voet bequamelic te moghen komen ot fyn logijtt.
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SECTION 7.
Plan of the Ariillery General's quarters.

For this purpose one takes a quadrangle similar in length to the other quarters,

from the front to the back measuring 300 feet in length and 480 feet in width,
in which the quadrilateral parks are being distributed as follows:

A

B
C
D

[co]

AT

to the General of the ordnance (Attillery General);

to his Lieutenant, together with the Noblemen of the ordnance;’

the Storehouse of the Artillery, with its Surveyor, Superintendent and
respective Conductors.

the Storehouse of the war-munition, with its Surveyor, Superintendent and
respective Conductors;

Engineers with their Conductors and Superintendents of the fortifications
with their conductors, surveyors and clerk;

Master-gunner with his Gunners and. Master-artificer with his Conductors,
Petardeer and Battery-master;

Master-carpenter and his Lieutenant, with his Carpenter-mates, Wheelers,
Farriers, Master of the gabions, Greasers 1), Cooper, Provost of the ordnance
with his assistants and Surgeon assigned to.the ordnance;

Sailors to draw the ordnance;

Pioneers and Miners;

rallying-place and drive-in for the soldiers and their waggons stationed
there; : :
open space for unexpected things.

In between these parks there are streets 20 feet in width, so that each man
may easily reach his lodging, both with waggons and horses and on foot.

Y Harnicenrs (cf. also fol. 22, line 12: Waghesmeerders=waggon-greasers); originally French

word for experts keeping the ordnance in repair.
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V ande form des quartiers der Officiers die in dit Legher by malkander
ghelogeers yvorden.

Tertoe wort ghenomen een vierhoec lanc ghelijc d’ander quartieren van
Hvorcn tot achter 300 vocten, breet 380, waer in de vicrhoeckighe percken
van beteyckening zijn als volght: ’ : :

Overften vande Ruyteries

Overften van't voetvolc.

Lieutenant vanden Overften vande Ruyreric.

Commiffaris en Quartiermeefter vande Ruyrerie,

Prefident, Fifcael, en Greffier vanden Krijchract.

Prevoott generael.

Sergant Major. :

Quartiermeefter generael, cn den Commis van't ghele.

Commiffariffen vande monfteringhen.

Predicanten, Medicijn, en Chyrurgijn van't Hof.
Tuflchen defe percken zijn ftraten van 20 vocten breet, om elc zoo wel met wa-
ghens en peerden als te voet, bequamclic te moghen komen tot fyn logijtt.
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q Enghezien in dit quartierder Amptlien ghelogeert worden den Gverften

vande Ruyters, fyn Lieutenant, Commiffaris ,en Quartiermecfter, zoo
mocht ymant dencken waerom daer in ooc niet ghelogeert cn zijn Colo-
nellen,Ritmeefters,of ander Amptlien der Ruyteric,of nadien men defe by de Ruy-
ters leght , waerom deander niet ooc daer by verordent en zijn : Dereden is , dac

nadicn heolienbevel of bediening haers ampts fiveét int ghemeen overal de Ruyte-
B2 ric,cR
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SECTION 8.
Plan of the quarters of the afficer.f to be lodged together in this Camp.

For this purpose one takes a quadrangle in length similar to the other quarters,
from the front to the back measuring 300 feet and 380 feet in width, in which
the quadrilateral parks are being distributed as follows:

Cavalry-general;

Infantry-general,;

Lieutenant to the Cavalry-general;

Commissary and Quartermaster of the Cavalry;

President, Judge, Advocate General (Fiscal) and Clerk of the Court-Martial;

Provost Marshal;

Sergeant-major;

Quartermaster-general and Pay-master 1);

Commissaries General of the musters;

Chaplains, Doctor and Surgeon of the Couxt.
In between these parks there are streets measuring 20 feet in w1dth so that each
man may easily reach his lodging both with waggons and horses and on foot.

ATIQEEOOP >

NOTE.

Since in these Officers-quarters the Cavalry-general, his Lieutenant, Commissioner
and Quartermaster are lodged, one might think, why should not the Colonels,
Cavalry-captains or other Cavalry-officers be lodged there as well or, as they are
lodged with the Cavalry, why should not the others be lodged with them. The
reason why is: that since their command or their tenure of office generally
comprises all the Cavalry and is not confined to one particular regiment, as in the

1) From the Resolutions of the States General (1602-1606) it appears that the offices of “Commis
van 't ghelt” (paymaster or pagadot) and “Monstercommissaris” (Commissary of the Musters)
had been combined, viz. in the case of Frangois Doublet, called “Waghemeester-Generael”
(Waggon-master General) on fol. 16, 24, (N#. Nederl. Biogr. Woordenbock, VI1, 378).
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rie, en niet over een bezonder regiment, ghelijc darder Colonellen , zoo en vereyi-
{chen fy nict by eenich bezonder regiment te legghen,maer in een quartier ontrent
het middel vanal de Ruyterie, om over al bykans evenna te wefen. En defghelijex
zalmen ooc verftaen vande Amptlien des voetvolex,en vanal d’ander in dit quartier
gheleyt, want haer bewint over tgeheel Legher ftrect. Aengaendegenerale Ampt-
Yien , als over Arillerie , munitie vande Artllerie ,munitie van oorlogh, vivres, en
vande waghens , die en moeten hier niet legghen , ghemer¢t fy elc logeren by haer
Magazijn, of by tghenedaer fy hetbewinrathebben.

9 LIDT.
V ande form des quartiers cvande vvaghens.

Ot de waghens wort ghenomen een vierhoec lanc van achrertot voren ghe-
lijc d'ander quartieren 300 voet , breet na den eyfch vande menichre derwa-
, ghens dieder int teghenwoordich Legher zijn , welcke breede hier by voor-
beelt ghenomen wortop 348 voeten : Indit perc worden de waghens met rijen
ruggheling na malkander gheftelt, blijvende een ftractken tuffchen beyden breet 12
voet,daer de Voerlicn haer fourage in moghen leggen : Macrtuflchen el paerrijen
komt een ftraet breet 24 voet,daer deurmen het quartier uyt en in vaert:Op de vier
zijden des quartiers komen hutten der Soetelacrs die de waghens volghen, lanc van
voren totachter 12 voet : voor een waghen met haer drie peerden wort plaets ghe-
gheven inde langde 12 voeten, twelc is delangde des waghens, eninde breede18
voeten , namelic voor de breede des waghens 6 voeten (alzoo deaffen lanc zijn 5%
voet) en voor de drie peerden 12 voet : Staet ooc te ghedencken dat de Voerlien
ghemcenelic gheen hutten en begheeren , alzoo fy liever op haer waghens logeren
of daer onder : doch diefe hebben willen moghenfe bouwen achter haer waghens
int ftractken breet 12 voet.  Volghens de voorfchreven maten , zoo kanmen in de-
fenvierhoec breet 348 voet , en lanc 200, brengen 10 rijen elc van ontrant 14 wa-
ghens , ma-
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case of the Colonels, they need not to be lodged with one particular regiment, but
in a quarter somewhere about the centre of all the Cavalry in order to be almost
equally near unto all sides. And in the same manner the Infantry-officers will be
regarded and all the others to be-lodged in these quarters, because their respective
duties cover the whole army camp. As to the commanding officers such as those
of the Artillery, the Artillery-munition, war-munition, victuals and waggons, they
should not be lodged here, as they are all lodged separately with their storehouse
or with the equipment in their charge 1).

SECTION 9.
Plan of the quarters of the army waggons.

For the army waggons one takes a.quadrangle similar in length to the other
quarters from the front to the back measuring 300 feet, its' width being determined
according to the number of army waggons used in the contemporary States Army;
here the width is taken as e.g. 348 feet. In this parking-space the waggons are.
placed back to back to each other leaving a small street in between of 12 feet in
width, where the drivers may deposit their forage. But in between. every two
rows there is a street 24 feet in width, by which one can drive in or out of the
quarters. On the four sides of the quarters there are the huts of the sutlers, who
are following the waggons, measuring from the front to the back 12 feet. For a
waggon and its three horses a space of 12 feet in length is reserved, being the
length of a waggon, and 18 feet in width, i.e. 6 feet for the width of the waggons
(the axles measuring 514 feet) and 12 feet for the three horses. It should be
borne in mind however, that the waggoners as a rule do not want huts, as they
prefer to sleep in or underneath their waggons, yet, those who do want huts for
themselves are allowed to construct .them at the back of their waggons in the small
street 12 feet in width. According to the measures described. heretofore the
quadrangle measuring 348 feet in width and 300 feet in length can accommodate:
10 fows of about 14 waggons each, amounting to a total number of 140 waggons.
And-although the number of waggons engaged exceeds this number by far, it is
self-evident that a great number of them are left with the army-unit they are
serving. For the sake of cleatness of all that has been said afore I am giving the
adjacent figure.

1) The word “Magazijn”, translated by storehouse, has not the same significance as “magazijn
der Vivres” mentioned in line 8, fol. 14, since by the latter ate meant separate quarters.




LscHERMETING 13
: MERCT. :

| waghens worden ooc wcl heel na malkander gheftele, zulcx dat de tuy-
D ten bykans d’cen d'ander gheraken, en alfdan konnender in ecni rije wel drie-
mael zoo veel{taen , te weten 42 , macr daerkome tweederley onghericf

" uyt : Teneerften, dat elcke drie peerden nict boquamelic en konnen ftaen voor
taer waghen alzoa die maer 5§ voeten breeten is: Ten anderen, dac de ftraren tuf*
{chen de waghens vervult wefende mette peerden , tenauwe vallen om menfchen,
waghens , en peerden daer tuflchen deurte ﬁm , ten zy darmenfe veel breeder
neemt , waerme mendan int gheheel meer places behoeft als na d'eerfte wijfe die

bequamer is.

1o LIDT.
Vande form der Marét.

T Orte Mar& wort ghenomen een vierzijdich rechthoecals A B C D,van
voren tot achter ,datisvan A tor D lanc ghelijc. dander quartieren 300
voet,en breetals A B 400 : Hier op worden gheftelt verfcheyden dobbel
rijen van hutren, diens pla.ctfm lanc zijn 300 voet, brect 10, en cen placts tuflchen

beyden breet 20 voeter, als E, dacr de hutten met haer rugghcn aen komen: Door -

defe plactfen en gacemen nict als door ftraten , maer diencn tat koocpurten en ey-
ghen gheriefder hutten: Tuffchen elc paer rijen hutten is cen ftraet breet 20 voet
als F, en int middel van al de sijen der hutten een Maré& als G breet 200 voet;

ghelijc de volghende form paerder uytwijtt.
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NOTE.

The waggons are sometimes aligned very close to each other, in such manner
that they are almost touching each other 1), to the effect that in this way a row
can contain three times as many waggons, viz. 42, yet this leads to a twofold
inconvenience: Firstly, that each team of three horses cannot stand comfortably
before their waggon, the latter being merely 51/ feet in width 2) and secondly that
the streets between the waggons are entirely occupied by the horses, so that they
becomé too narrow for the men, waggons and horses to pass through, unless one
should take them considerably wider, which would require altogether more space
than by the first method, which as such is much more convenient.

SECTION 10.
Plan of the market-place.

For the market-place one takes a rectangle such as A B C D , measuring from
the front to the back, ie. from A to D, in length similar to the other quarters,
300 feet and 400 feet in width such as A - B. In this space various double rows of
huts are placed, occupying a space measuring 300 feet in length and 10 feet in
width, and a space in between of 20 feet in width such as E, where the huts open
into at the back. These spaces are not meant for traffic as in streets, but serve for
the construction of cooking-pits and for the convenience of the huts. Between
each couple of rows of huts there is a street measuring 20 feet in width -such as
F and right in the centre of all these rows there is a market-place such as G,
measuring 200 feet in width, as further explained in the figure below. It should be

1) The word “tuyten” has been avoided similar to the French edition reading: “les chariots
touchant quasi I'un ’autre”.

%) The description is not very clear; from this it might be interpreted that the horses have to be
lined up in harness, which naturally will not have been always so.
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Noch is te weten datmen tvolc twelc op de Mar& gelogeert is , verdeelt in Kra-
mers, Comeniers, Vleefchflachters, en Herberghen , legghende elcke foorte in be-
zonder rijen, en op de groote Maré de rijcfte winckels , als van Kramers ,Sydela-
kenkoopers, en dierghelijcke : Int legghen der Herberghen wort ooc onderfcheyr -
ghemae& en opzicht ghenomen vande deghelicke by malkander te voeghen, cn de
Bordeelen by haers ghelijcke.

MERCT.

Aer zijn noch twee quartieren , t'een van vreemde Heeren , t'ander van't -
D Magazijn der vivres, van wiens formen ic hier gheen teyckening en ftel,om

datmen de vreemde Heeren flechts een vierhoec gheeft lanc als d’ander
quarticren 300 voeten , en breet na den eyfch, waer in {y haer tenten, hutten, en
percken doen veroordenen na hun beliefte:En fghelijex ooc metten Generael van-
de vivres , 0oc mertet grof ghefchut , twele met al fyn toebehoorende wagens ghe-
felt wort in zulcken oorden als int 9 Lide vande waghens ghezeyt is.

nLIDT.
V ande form des Leghers int gheheel.

vendels, en in cen Legheraltijt de zelve menichte van regimenten , ghelijét

by de Romeynen toeginc, zoo zoude fyn Ferflelicke Ghenade de regimenten
van Voetvolc en Ruyters altije lijcformich en van evengroote plaets veroordenen
Jogerende de Pijckiers in d’een der tweerijen hutté,de Mufquertiers in d’ander rijc,
volghens d'oorden die de Krijchflien in haer rijen hebben , ghevende het Leghq’- :
alrist een zelve form : Doch aengezien nu ter tijt noch in dc?c Landen noch elders
2zoot {chijnt,gheen vermogen noch befluyt en is als by de Romeynen was,om ven-
dels, regimenten,en legers altijt oordentelic vervult te houden,z00 kan goederegel
op onvolkomen oorden nu meerder ghebruyc hebben dan op de volkomen ; daer-
om zal ic hier benevens de voorgaende reghels der ghedeelten eens Leghers , noch
verklaring doen vanden reghel dieder ghehouden wort op ons Leghers int ghe-
heel , mette onghelijcheyt diefe hebben, nemende tot voorbeelt het Legher der
Hoochmeghende Heeren Stasem onder anderen voor Gulich des Iaers 3610,door twelc
de meyning zal konnen verklaert worden. )

Inde velgende form defes Legers machmen zien tgene voren ghezeyt is,dacrmenna .

trachr, te vwvetédat de binnenquartieré geen Soldate vvelende,omvangenzijnvan  De
Voctknechten, gelogicrt acnde alarmplaetfen, na den eyfch der voorfz gemeenen 'egFl'
uytgenomen dat de mar& aende zelve alarmplaetskomt,doch alzoo de teyckening nice
bequameren fcheen tevvillen vallen, tvvicrt zo befloten. De ledige placts A, die by ge-
meenen regel voor "tquarticr van fyn ParfPelicke Genade verordentvvort,dicnt tot verga-
ring der gene dic dagelicx te Hove te doen hebben: De ledige plaetfen B, C,vvierdé be-
wvactt voor haer Genaden Gr.Willem en Gr.Heyndyric, by aldiéfy daer gelogiert haddé hoe
vvel het daer na nict en gebeurde. Noch ftact hicr tacnmercken, datde ftratendoor de
breede des Legersals D, E, recht vall€ en evenbreet v so voet,uyt oorzacc dat dg quat.
tieren al evenlanc genomenvvorden, te vveten van 3oovoeté, tvvelcanderszo nictluc-
ken en zoude,vvaer af ic metfgadersander omftandichedé inde teyckening des 3 Hooft-
fucx breeder zeggé zal. Aengacnde hierin niet bevond€ en vvordé quartiet voor vet-
fcheyde partijen des Legers,als Ruyerie, Artilleric, Wagens,daer af zal ic d"oorzacc vet-
klar€ inde teyckening des 3 Hooftftucx int 1 Lit,achtende deur defe form desLegersen
dez voorgaende gedeclten ooc des Legersder Romeynen, genoech verklaert tezijn vvat
Leghermeting beeeyckent, ‘tvvele in dit 1¢ Hooftftuc voorghenomen vvaste doea.

B Y aldien hier in elc vendel evenveel mannen waren,in elc regiment evenveet
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known, that all the people lodged in the market-place, such as the pedlars, grocers,
butchers and innkeepers are being distributed over separate rows. In the market-
place itself we find the richest shops such as the draperies, the silk-cloth merchants
and the like. To the distribution of the inns is also made distinction and paid
special attention: the respectable ones are accomodated together and the brothels
are placed with their equals.

NOTE.

There are still two other quarters, one for foreign Lords and another for the
store-house of the victuals , of which I do not represent a figure here, because these
foreign gentlemen are only given a quadrangle of equal length as the other
quarters i.e. 300 feet, and its width as required and in which they have arranged
their tents, huts and parks at their pleasure. The same also applies to the General
of the victuals and also to the heavy ordnance, which together with all the waggons
belonging to it, is being lined up according to that which is said about the waggons
in Section. 9.

SECTION 11.

Plan of the encampment as a whole.

If here each company should consist- of an equal number of men, each regiment
of an equal number of companies and in an army camp should always be an equal
number of regiments, the same as with the Romans, his Princely Grace would
always give the infantry- and cavalry regiments a similar constitution and would
allot to them an equal amount of space, in which the pikemen were to lodge in
one of the two rows of huts, the musketeers in the other row, according to the
alignment of the soldiers in their rows, causing the encampment to be always of
the same form. However, as apparently nowadays in these countries nor in any
other country there does not exist any power nor regulation (as it was found with
the Romans) to keep the companies, regiments and army:camps always properly
complete, it will be more effective to set up a rule for the incomplete order than
for the complete one.

Therefore I shall as yet, in addition to the previous rules for the parts of an
army camp, explain the rule that is observed in our Camps as a whole, with their
inequality, taking as an example inter alia the army camp of the States General
before Juliers in the year 1610, which will serve to clarify my statement.

In the adjacent figure of the camp one sees in effect that which has to be
aimed at by the previous statement, viz. that the inner quarters, in which no
soldiers are lodged, are being surrounded by the Infantry, who are encamped along
the alarm-places, according to the general rule; apart from the fact that also the
market-place lies on those alarm-places. However, as the ground-plan did not turn
out better, it had thus been decided. The empty space A, which according to
the general rule is being reserved for the quarters of his Princely Grace, has been
marked out here as a meeting-place for those people, who have to be daily at
Court. The empty spaces B and C were reserved for their Princely Graces Count
William and Count Henry, in case they were to encamp there, although this did
not occur. Furthermore it should be observed that the streets, running parallel in
width to the camp, such as D and E, turn out straight, showing a regular width
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Debeteyckening defer quarieren met haer breeden is op de zelve by ghefchrift
gheftelt’, aengaende haer langde die doer van elc by ghemeene reghel 300 voer,
zulcx dat niet noodich en is naerder verklaring dacr af te doen.

: HOOFTSTVC,
Vande Lijften, inhoudende tghene in een teghenwoor-
dich L egher moet ghelogeert worden.

~ KORTBEGRYP DESES z HOOFTSTVCX.

Ermen totte meting der quartieren kome , zoo ift noodich gheweten te zijn
watter in elc quartier zal ghelogeert worden,om de grootheyt daer toe noo-
dich te veroordencn na'thehooren , tot welcken eynde acnden Leghermeter

behandicht worden copien der Lijiten dacr toe dienende, die int Leghervoor Gu- -

lich des Laers 1610 dat ic tot voorbeelt nemen zal, waren als volght: Liite
1 Lijfte
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of 50 feet on account of the invariable length of the quarters i.e. 300 feet; that this
could not have been achieved otherwise, I shall, apart from other circumstances,
explain in a more detailed manner in chapter 3, when drawing this camp. As to
the omission in this drawing of the quarters for various army-units, such as
the Cavalry, Artillery and Waggons I shall explain the cause in the drawing of
Chapter 3, section 1. I am of the opinion that by the figure of this army camp and
by the figures in the previous sections, including the Roman army camp, it has been
sufficiently explained what Castrametatio actually means, as I had intended to do
in this first Chapter.

The names of these quarters together with their widths have been inscribed
in the respective spaces for these quarters;- their lengths being, determined
according to the general rule to 300 feet, so that I need not give any further
explanation about it. :

CHAPTER 2

About the lists, containing that which should be lodged in apreseht-day army-camp.
SUMMARY OF THIS CHAPTER 2,

Before one passes on to the actual marking out of the quarters it should be
known what should be lodged in each quarter in order to be able to determine its
size in the proper manner, for which purpose copies of the respective lists are
handed out to the measurer of the army camp (camp-measurer). The following
lists used in the army camp before Juliers in the year 1610, which I shall take as
an example were drawn up as follows: .




16 " LEGHRRMETING
§ Lijfte vande Officiers van't Legher.
2 Lijfte vande regimenten Voetvolc.
3 Lijfte vande regimenten Ruyterie.
4 Lijfte vande Artillerie.
& Lijfte vande munitie van Oorloogh.
6 Lijfte vande Waghens.
%7 Lijfte vande Schepen.

1 LYSTE,
V ande Officiers rvan's Legher.

Y n Forflelicke Ghewade.

S Gracf Heyndrick van Naffau Generael vande Ruyterie.
Syn Licutenant Marquerte.

Overfte van't Voetvolc Graef Ernft.

Sergant Major Generael Sedleniski.

Commiffaris Generael vande Ruyrerie Stakenbroec.

Quartiermeefter Generael Solem.

Prevooft Generael.

Prefident vanden Krijchraet.

Fifcael.

Greffier.

Commis van tghelt.

Waghemeefter Generael Doublet.

Syn Lieutenant. - .

Quartiermeefter Generael vande Ruyterie Lieven Cijs.

Medicijn van’t Legher. ,

Chirurgijos van't Legher.

Den Prevooft van’c water Kranendong.

Dirie Predicanten.

MERCT.
D Aer zijn noch Officiers als vande Artillerie vande munitie van Oorloogh,

vande Vivres, en vande Schepen: Maer aenghezien men in defe Lijfte ache

neemt op de Officiers diemen int Legher in een quartier by malkander
leght , en dat die ander logerenby tghene daer fy tbewint af hebben, zoo en war-
denfe hier niet gheftelr.

2 LYSTE,
V ande regimenten ¥V oetvolc.

Franfoyfen.

Et regiment van Chatillon is van 19 vendels,, daer af volghens de beftel-
Hling de compaignie Colonelle heeft 200 mannen , een ifler van 100, en
17 elcvan 8o, diehebben 40 rijen hutten , de voorzijde 708 voeten,

en 1660 Soldaten.
. Demanier om defe 40 rijen hutten en voorzijde van %708 voeten te berckenen
is dufdanich : Voor elcke 100 maanen eens vendels of daer ontrent veroordent-
men
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List of the Army Officers.
List of the Infantry regiments.
List of the Cavalry regiments,
List of the Artillery.

List of the War-munitions.
List of the Waggons.

List of the Vessels.

NNV RV N =

LIST 1.
Of the Army Officers. 1)

His Princely Grace.

Count Henry of Nassau Cavalry General (Frederic Henry)
His Lieutenant Marquette

Infantry General Count Ernest. (Ernst Castm(r of Nassau)
Sergeant-Major General Sedleniski.

Commissary General of the Cavalry Stakenbroec
Quartermaster General Solem.

Provost Marshal

President of the Court-martial

Judge Advocate General

Cletk of the Court.

Paymaster.

Waggon-master General Doublet.

His Lieutenant.

Quartermaster General of the Cavalry Lieven Cijs.

Doctor of the Army-camp.

Surgeons of the Army-camp.

Provost of the Vessels Kranendonc.

Three Chaplains.

NOTE.

There are still more Officers, such as those of the. Artillery, of the War-
Munitions, of the Victuals and of the Vessels. However, as the present List only
comprises those officers in the Camp, that are lodged together, the other officers,
being encamped with all that they are in charge of, are not mentioned here.

1) These officers of the army camp befote Juliers are found to have been mentioned for the
greater part by name in the battle-array of the general mustets at Fort Schenkenschans in July 1610
(Staam Leger, 111, 14) and at the same time with regard to the interpretation of the various duties
in Wijn (pp. 31-36 under “De Staf”), who has derived his data from the M.S. Raich ontwerp van
Krijchssaken. The name Doublet (cf. foho 11, note 1) is not mentioned by him, no more than Kra-
nendonec, the “Prevoost van 't watetr” (Provost of the vessels), who, naturally, was charged with
the administration of justice on the vessels and, inter alia, figures also in the Resolutions of the
States General of 1604-1606.




Leonwnrrmerineg . 17
men (ghelijc gezeyt is int 2 Lide dos ¥ Hoofiftucx) tweerijen hucten,voor ontrent
150 drie rijen ,voor ontrent 200 vier rijen , en zoo voorts : Dicn volghensde 19
compaignien moeten hebben 38 rijen , én noch 2 meer van wegen datter een com-
paignie is van 200 mannen , komt ghelijc daer flaet 40 rijen 5 daer toe vergaert
noch 40 van weghen de ftrazen die tuffchen de rijenkomen (zoo naerder te zien
isinde form van't 3 Lidr des s Hooftftucx ) mae& tzamen 80, elc 8 voet, komt
640 vocten, daertoe vergaert 68 vocten voor breede van des’ Colonels logijft,
komt tzamen gelijc boven ghezeyt is de voorzijde des regiments van 708 vocten,
enalzoo worden ghevonden de rijen en voorzijden vanal d'ander navolghende
regimenten des Voervolcx. Aengaende de 1660 Soldaten , die worden daer by
gheftelt om rekening op te maken hoe veel voeten elc regiment te delven heeft als
men het Legher omgraven moer, daer af eyghentlic gezeyt zal worden int 5 Lide
van't 3 Hooftftuc. _ S T

Het regiment van Bethune is van ;{9 vendels , daer af de compaignie Colonelle
heeft 200 mannen,een compaignie iffer van 100,en 17 elc van 80, dic hebben 40
rijen huteen, de voorzijde 708 voeten, cn 1660 Soldaren. '

Duytfchen.

Het regiment van Graef Ernftisvan 6 vendels , dacr af de cdmpai'gnie- Coio- -
nelle heeft 200 mannen, drie elc van 200, een van 150, en een van 100, dic hebben - -
21 rijen hutten, de voorzijde 336 voeren, en 1050 Soldaten. - - -~ - U

VValen.

Het regiment van Graef Tan Ernft is van 16 vendels, daer af de compaignie. Co-*
lonelle heeft 200 mannen , twee compaignien elc van 100, en 13 elcvan 70 ; die
hebben 34 rijen hutten , de voorzijde 612 voeten,.en 1310 Soldaten.

De vier garden.

Een garde van 250 mannen, twee elc van 200 Jen een van :x'go' , dic A ( Wéfépdc :
zonder Colonels plaets) hebben 16 rijen hutten , de voorzijde van 256 voeten, en
800 Soldaten. -

. ‘ Vriefen. _ ,
+ - Het regiment van Craef Willem is van 8 vendels , daer af de compaignie Colo-
-~melleheeft 200 mannen, 7 compaignien elc van 8o, die(wefende zonder Colonels
plaets) hebben 18 rijen hutten; de voorzijdevan 288 veeten, en 760 mannen. - -

Enghelfchen.

Het regiment van Oratio Veer is van 15 compaignicn , daer af de compaignie
. Colonelle heeft 200 mannen, de 14 compaignien elc 8o, die hebben 32 rijén hue-~

" ren, de voorzijdé 380 voeten, en i320 Soih, en. - el
... Hetregiment van Cecil is van 1o vendels, daer af de compaignie Colonelle 200
.- mannen yde 9 compaignien elc 8o, die hebben 22 rijen hutten ; de voorzijde 452 -
_--Vocten;en 920 Soldaren. - - - o - e
. "Hetregiment van Hallas is 'van 1o vendels, daer af is ecn compaignicvango -
" mannen, vierelc van 80 , cn'5 el¢ van 70, die (wefende zonder Colonels plaets)- -
hebben 20 rijen hutten, de voorzijde 320 vocten, en 760 Soldaten. = ’S b :
- C chat-
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LIST 2.
Of the Infantry regiments. 1)

The French.

Chatillon’s regiment consists of 19 companies of which, according to the
commission, the Staff-company consists of 200 men, then there is one of 100 men
and 17 of 80 each, who are occupying 40 rows of huts, measuring 708 feet in
front and comprising 1,660 soldiers.

These 40 rows of army huts and their frontside of 708 feet are to be calculated as
follows: ’

To every 100 men of a company of soldiers or thereabouts there are allotted
two rows of huts (as has been mentioned in section 2 of Chapter 1), to about
150 men three rows and to about 200 men four rows etc. Therefore these 19
companies should occupy 38 rows, and another two, because of there being one
company of 200 men, thus, as has been previously stated, there are 40 rows, hereto
one should add another 40 on account of the streets that are to come between
the rows (as it is shown by the figure in Section 3 of Chapter 1), which makes
80, cach measuring 8 feet, amounting to a total of 640 feet to which 68 feet
should be added for the width of the Colonel’s lodgings making together, as has
been stated above, a front-side width of 708 feet for the regiment. In the same
way the rows and front-sides of all the other following Infantry regiments are
being determined. As to the 1,660 soldiers they are stated in order to figure out
how many feet each respective regiment will have to dig in case the encampment
has to be entrenched, which is to be further explained in Section 5 of Chapter 3.

Bethune's regiment consists of 19 companies, the Staff-company of which is
consisting of 200 men, then there is one company of 100 men and 17 of 80 each,
occupying 40 rows of huts with a frontside-width of 708 feet and 1,660 soldiers.

The Germans.
Count Emest’s regiment consists of 6 companies, the Staff-company of which
comprising 200 men, three of 200 men each, one of 150 and one of 100, occupying
21 rows of huts, the frontside 336 feet and 1,050 Soldiers.

The Walloons.
Count John Etnest's regiment consists of .16 companies, the Staff-company of
~which consisting of 200 men, two companies of 100 men each and 13 of 70 each,
occupying 34 rows of huts, the frontside 612 feet and 1,310 Soldiers.

The four guards.
One guard consists of 250 men, two of 200 each, and one of 150. which
(the Colonel's space lacking here) occupy 16 rows of huts, the front-side 256 feet
and 800 Soldiers.

The Frisians.
Count William’s regiment consists of 8 companies, the Staff-company of which
comprising 200 men, 7 companies of 80 men each, occupying (the Colonel’s
space lacking) 18 rows of huts, their front-side 288 feet and 760 men.

1) The number of infa.mry-companies; to a regiment on this folio and the next do not correspond
with those in S2. Leger, III, pp. 14, 15; wheteas the names of the regimental commanders do tally,
with the exception of Ogle instead of Hallas,
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The English.

Horatio Vere's regiment consists of 15 companies, the Staff-company of which
comprising 200 men, and the 14 companies of 80 men each, occupying 32 rows
of huts, their front-side of 580 féet 1), and 1,320 seldiers.

Cecil's regiment consists of 10 companies, the Staff-company of which com-
prising 200 men and the 9 companies of 80 men each occupying 22 rows of huts,
their front-side 420 feet 2), and 920 soldiers.

Hallas's regiment 3) consists of 10 companies, one of which consisting of
90 men, four of 80 each and five of 70 each, which (the Colonel’s space lacking)
occupy 20 rows of hats, their frontside 320 feet, and 760 Soldiers.

1) ‘The front-side should be: 580 fect instead of 380 feet; cf. also fol. 15, 3.

%) Ibidem 420 feet instead of 452 feet.

%) The surname Hallas should be Hollis (cf. State of War 1609; Commission-book Council of
State No. 1526 in General State Archives, The Hague, 1615; he is also mentioned together with
10 companies in the engraving of the sicge of Julicrs by Andrew Sersanders, as stated in the Intro-
duction (fig. 3). Cf. also note 2 on fol. 25.




18 _ Lac‘-u'n‘:ux‘»r‘zuc.b
© o schoten .
'Het regiment van Cheec is van 10.vendels , daer af is-een compaignie van 100
. mannen, drie compaignien ¢lc van.go ,enzes elc van 8o , dic hebben 20 rijen hut-
ten, de voorzijde 388 voercen, en 850 Soldaren. o S
" Het regiment van Hinderfcham is van 19 vendels, daer af is een compaignie van
300 mannen, 18 compaignién ele van 70, die licbben 38 rijen hutten, de voorzijde
676 voeten, en 1460 Soldaten. : , o ‘ _

;LYSTE.
V ande regimenten Ruyterse.

3 Etregiment van Graef Heyndric is van3 vanen, daer afis een var 250
> manneh, een van 150, €en van 70, die hebben 10 rijen hutten , enbreede
) 430 voeten. :
" Demanier om defe 10 rijen hutten te berekenen gaet toe als voren
van't Voetvolc, wat de voorzijde van 430 voeten belange, dicis aldus berekent:
Elc paerrijen heeft (alste zien is inde form van’t 4 Lidt des 1 Hooftftucx ) 7o
voeten , daerom de § paer rijen doen § mael 7o , dats 350 voeten, dacr toe de vier
ftraten dieder cuilchen komen el van 20 voeten doende 8o voeten, maken t'zamen
voorzijde des zelven regiments ghelijc daer ftaet 430 vocten. En alzoo worden
ghevonden de voorzijden van al d'ander navolghende regimentender Ruyterie.

Aengaende de menichte der Ruyters in elc regiment, die en wort hier ( ghelijc
van't Voetvolc ) niet berekent , om datinenfe totte omgraving des Leghers nict en

ebruy&. ' .
thct regiment van Marquette is van 4 vanen, daer af een van 1 © © manncn, drie
elc van 70, die hebben 8 rijen hutten, en voorzijde 340 voeten.

Het regiment van Stakenbroec is van 4 vanen, daer af is een van 100 mannen,
een van 85 , entwee elc van 7o , die hebben 8 rijen hutten, de voorzijde van 340
voeten.

Het regiment vah Waghemans is van 3 vanen , elc van Jo-mannen , die hebben
6 rijen hutten, de voorzijde van 250 mannen.

Het regiment van Ryhoven is van 3 vanen , elcke van 70 mannen , die hebben 6
rijen hutten, en voorzijde 250 voeten.

Het regiment van Marcelts Bacx is van 4 vanen, elcke van 70 mannen, die heb-
ben 8 rijen hutten, de voorzijde 3 40 voeten.

Het regiment van La-Salle is van 3 vanen, elcke van 70 mannen, die hebben 6
rijen hutten, voorzijde 250 voeten. ’ :

Het regiment van Smeltzing is van 3 vanen, elcke van o mannen, die hebben 6
rijen hutten, de voorzijde 250 voeten. .

_Het regimentvan Quaer is van 3 vanen, clcke van 70 mannen, diehebben 6
rijen hurten, de voorzijde 250 vocten.

‘Het regiment van Graef Tan is van 3 vanen , elcke van 7o mannem, die hebben 6
rijen hutten, de voorzijde 250voeten. -, . . .

Het regiment van Ian Bact is van 3 vanen , elcke van 7o mannén , di¢ hebben 6.
dijen hutten, de voorzijde 250 voeten. - - -+ .. C :

4 LYS
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The Scots 1).

Cheec’s regiment consists of 10 companies, one of which comprising 100 men,
three companies of 90 each and six of 80 each, occupying 20 rows of huts, their
frontside of 388 feet, and 850 Soldiers.

Hinderscham’s regiment consists of 19 companies, one of which being a
company of 100 men, 18 companies of 70 each, occupying 38 rows of huts, their
frontside of 676 feet, and 1,360 Soldiers 2).

LIST 3.
Of the Cavalry regiments. 8)

Count Henry's regiment consists of three squadrons, one of which of 250 men,
one of 150, one of 70, occupying 10 rows of huts with a (total) front-side of 430 feet.

The way of calculation of these 10 rows of huts is being effected as for the
Infantry; with regard to their frontside of 430 feet, the latter has been figured
out as follows: each pair of rows is (as shown by the figure in Section 4
of Chapter 1) 70 feet in width, which means that 5 pairs of rows measure
5 x 70 feet = 350 feet. Hereto are added the four streets coming in between, of
20 feet each, making 80 feet, running up to a total front-side of the respective
regiment, as has been stated, of 430 feet. And thus the front-sides of all the other
following Cavalry regiments are being determined.

As to the number of the horsemen in each regiment, this is not calculated here
(as of the Infantty), because they are not used with the entrenchment of the Camp.

Marquette’s regiment consists of 4 squadrons, one of which of 100 men, three
of 70 men each, occupying 8 rows of huts with a frontside of 340 feet.

Stakenbroec’s regiment consists of 4 squadrons, one of which of 100 men, one
of 85 and two of 70 each, occupying 8 rows of huts with a frontside of 340 feet.

Wagheman's regiment consists of 3 squadrons of 70 men each, occupying 6 rows
of huts with a frontside of 250 feet 4). .

Ryhoven’s regiment consists of 3 squadrons of 70 men each, occupying 6 rows
of huts, their frontside of 250 feet.

Marcelis Bacx's regiment consists of 4 squadrons of 70 men each, occupying
8 rows of huts, their frontside of 340 feet.

La Salle’s regiment consists of 3 squadrons-of 70 men each, occupying 6 rows of

huts, frontside 250 feet.
Smeltzing’s regiment consists of 3 squadrons of 70 men each, occupying 6 rows
of huts, frontside 250 feet.
Quaet’s regiment consists of 3 squadrons of 70 men each, occupying 6 rows
of huts, frontside 250 feet.
Count John’s regiment consists of 3 squadrons of 70 men each, occupying 6
rows of huts, frontside 250 feet. ’
John Bacx’s regiment consists of 3 squadrons of 70 men each, occupying 6 rows
_of huts, frontside 250 feet.

1) Cheec’s regiment does not figure in S7.:Leger 111, we do find that of Brog, consisting of 10
companies; for Hinderscham read: Henderson(Sir Robert); cf. also James Ferguson, Papersillustrating

the bistory of the Scots Brigade in the service of the United Netherlands 1572-1782 (Edinburgh, 1899). -

%) The number of soldiets should be 1360 instead of 1460.

3) The commanders of the Cavalry regiments and the number of companies correspond with
those mentioned in S2. Leger III, p. 15, except for Otmarson’s company of dragoons not being
mentioned by Stevin. The latter appears to have had a strength of 165 horses to a total number of
3020, equal to the number of men.

4) Front-side 250 fees instead of men.
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4 LYSTE.
Vande edreillerse.

Ghefchut.

heele Canons toegheruft op haer affuyten.
3 halve Canons toegheruft op haeraffuyten.
3 Velftuckentoegheruft op haer affuyren.

Kruyt, Koghelsen Lonten,

153120 ® Buskruyt.

3000 heele Canonkoghels.

6 o 0 o halve Canonkoghels.

40 blecke Kogheldoozen tot heele Canons.
20 blecke Kogheldoozen tothalve Canons.
1200 Koghelsvan12z #.

3000 = Lonten.

Affuyten en ander Ghefchut-

vvaghcns in voorract,

2 Affuytentot heele Canons.
4 Affuyten tot halve Canons.
1 Affuyt tot Veltftucken.

8 Blocwaghens.

20 Voorwaghens.

Raders tot hecle Canons,
Raders tot halve Canons.
Radetor Veltftucken.
Raders tot Voorwaghens.
Achterraders totte Blocwaghens.
Morafchfle.

Ghefchuts reedefchap diemen ine
fchieten ghebrugét.

L EY, VNI

45 Lepels.

45 Wiflchers.

45 Aenzetters,

4 Lepels tot gloeyende koghels.

4 Haecken ot gloeyende koghels.

20 Borstonnekens met haer houten hamers en fchotelkens.
90 Stcthouten, '

Bocken met haer toebehooren.

Bocken volkomen.

Aertwinden.

Bocreepen met haer Steecreepen,
Bocxhoofden.

Metale Schijven,

oV NN W

19




4
8
3

153,120
3,000
6,000

40
20
1,200
3,000

[
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LIST 41).
Of the Artillery.

The Ordnance.

whole Cannons mounted on their carriages.
demi-Cannons mounted on their carriages.
pieces of Field-Ordnance mounted on their carriages.

Gunpowder, Balls and Matches.
pounds of Gunpowder.
Cannon-balls for whole Cannons.
Cannon-balls for demi-Cannons. _
tin Cartouches for whole Cannons.
tin Cartouches for demi-Cannons.
Cannon-balls of 12 pounds.
pounds of Matches.

Carriages and other Ordnance-
waggons in stock.
Carriages for whole Cannons.
Carriages for demi-Cannons.
Catriage for pieces of Field-Ordnance.
Trucks.
Limbers. ,
Wheels for whole Cannons.
Wheels for demi-Cannons.
Wheel for pieces of Field-Ordnance.
Wheels for Limbers.
Back-wheels for the Trucks.
Marsh-sledge. (Sledge for crossing Marshland).

Ordnance tools used when firing.
Ladles.
Drags.
Cannon-rammers.
Ladles for red-hot cannon-balls.
Pincers for red-hot balls.
Powder-barrels with their wooden hammers and small plates.
Wedges.

Gins and their accessories.

Gins complete.
Capstans.
Gin-ropes and their tethers.
Gin-heads. ‘
Metal Sheaves.

1) With the translation of the lists 4,5 we have consulted, apart from the French 1618-cdition
by Stevin himsclf, and th¢ German edition of 1631 inter alia: Hondius. Korse Beschrijvinge etc.
(cf. Introduction, note 14); further the Note following upon the preface of Em. van Meteren, His-
toric der Nederlandse Oorlogeny The Hague, 1614; Appendices to:

The theatre of the present war in the Netberlands and upon the Rhine (London, 1743) viz. Explanation
of Military Utensils (with 2 plates) and Mil. Dictionary; E. Chambers, F.R.S. Cyélopaedia or an
universal dictionary of Arts and Sciences (1778-1786).




LeEcHERMETING
Knapen of Muenicken. © ~ =~
* Weechboomen,
Kinnebacxbloex.
thcrblocx

NI

Lamocnmych

41 Lamoentuyghen volkomen,
41 Lamoenreepen.

900 Strenghen.

450 Gareelen, '
60 anxckoppelsbeﬂaghen.

Hout totet Ghefchut noodlch.

150 Swalpen.

54 Vuyren Balcxkens van10 ellen.
200 Delen.

2 00 Kapravens.

500 Horden.

Handtreedtlchap, =

50 Spaden.
50 Schuppen.
50 Bijlen.

50 Handibijlen.

50 Haumeffen.

22 Picken.

22 Hauweelen. - s

8o houten Handtboomen.

18 yfer Handtboomens

2 . Handctheyen. '
8 Bierboomen om tBoskruyt te draghen,
4- chenomhctBoskruytnedraghm

Naghcls. |

400 0 Wiffernaghels.

1000 Naghelsvan6duym.

2000 Naghelsvan 5duym

3000 dobbel Midde hcls

6000 enckel Midde!

8000 Schodpijckers.

. Alderhande bouts enlenfentot AtfuymenVooxwaghms

. Llcht.
200 ® Keerflen.
‘13 houten Lanteerens.

4 Tonnen Turcken.
4 Lampetten.
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Jacks or “Muenicken” (Monks).
Weigh-beams.

Jaw-blocks.

Pully-blocks.

b 00 B

Shaft-harnesses.

41 Shaft-harnesses, complete.
41 Shaft-straps.

900  Traces.

- 450 Harnesses.
60 - Studded yokes.

Wood required for the Ordnance.

150 Sleepers.
54  Small deal beams, measuring 10 yards.
200 Boards.
200 Cross-beams.
500 Hurdles.

Hand-tools.
50  Spades.
50 Shovels. .
50 Axes.

50  Hand-axes.

50 Slash-knives.

22 Picks.

22 Pickaxes.

80 wooden Levers.

18 iron Hand spikes.
2 Hand pile-drivers.
8 Carrying-poles to carry the Gunpowder.
4 Hand barrows to carry the Gunpowder.

Nails.
4,000 Drag- or seven-inch Nails.
1,000 six-inch Nails.
2,000 five-inch Nails.
3,000 double middle Nails.
6,000 single middle Nails.
8,000 Timbering-Nails.
All kinds of bolts and linch-pins for carriages and limbers.

Lighting. .

200  pounds of Candles,
12 wooden Lanterns
4 Barrel Torches or “Turcken”.
4 small Lamps or “Lampetten”.




LecousrMEeTING: az
Koorden.

3 heele Trecreepen om tGhefchut met volc te trecken.
3 halve Trecrecpen om tGhefchut met volc re trecken.
22 Stierreepen om de ftucken Ghefchut e ftieren.

20 Treclijnen om Schepen te trecken met peerden,

3 Halslijnen om Schepen te trecken mer menfchen.

2 @ Zeylgaren.

6 @ Bindtgaren om de rouwente bewinden.

Ver{cheyden dinghen.

1000 # yfer voorde Smit.
¥ hoedt Smekolen.

Smics ghereetfchap.
Timmer-ghereetichap.

8o hayren Deckleen.

3 40 Schaepfvellen.

6 lederen Emmers.

57 o vierkante Mandekens.
400 ® Reufel.

6 Smeerdoofen.

Trecpeerden totte Stucken Artillerie.

Voor 4 heele Canons op haer Blocwaghens yder t1 ghefpan, komt 88
Voor 8 halve Canons yder 9 ghefpan, komt 144
Voor 3 Veltftucken yder 5 ghefpan, komt 30
Voor 6 Affuyten van heele Canons yder 4 ghefpan,kome 48
Voor 4 Affuyten van halve Canons yder 3 ghefpan;, kome T 24
Voor 2 Blocwaghens yder 1 ghefpan, komt 4
Voor 8 Voorwaghens yder 1 ghefpan, komt 16
Voor 6 Waghens die de Haecken voeren. 48
Voor 8 Molenwaghens. 48
In voorzaet 20 ghefpan, komt 40

Somme der Trecpeerden 490

Officieren vande Artillerie,

En Generael vande Artillerie Keffel.

D Syn Lieutenant Grenu.
Controlleur van’t Ghefchut Monier.

Commis van't Ghefchut Wtenbroec.

10 Edellieden van’t Ghelchut.

25 Conducteurs. ~ ’

G Ingenieurs , te weten Hillebrant Smits , Oom Kees , Lambert Cornelis , Arenit
Arent{z, Raef Dexter, Samuel Kloot, clc met haer Conducteurs.

2 Controlleurs vande Fortificatien, d’een Nicolaes vander Miil, d'ander Heyndric
Schoutens, €lc met haer Conducteurs, Commis, en Schrijver.

C3 Meefter
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1,000

80
140

570
400

Ropes and Cords.

complete Cables to draw the Ordnance by soldiers.
demi-Cables to draw the Ordnance by soldiers.
Guiding-cables to direct the pieces of Ordnance.
Pulling-straps to draw Vessels by horses.
Neck-straps to draw Vessels by soldiers.

Pounds of Canvas-yarn.

Pounds of Binding-yarn to be wound round the. ropes.

Various objects.

Pounds of iron for the Blacksmith.
Measure of Forge-coal.
Blacksmith’s tools.
Catpenter’s tools.
. Covers made of hair.
Sheepskins.
leather Buckets.
small square Baskets.
pounds of Lard.
Cases of grease.

Draught-horses for the pieces of Ordnance.

whole Cannons on their Trucks, each 11 teams (of two

horses), there are put

demi-Cannons, each 9 teams (of 2 horses) there are put
pieces of Field-Ordnance, each 5 teams (of two horses),

there are put

Carriages of whole C Cannons cach 4 teams (of two horses)

there are put

Carriages- of demi- Cannons each '3 teams (of two horses)

there are put .
Trucks, each one team (of two horses) there. ate put .
Limbers, each one team (of two horses), there are put .
Waggons for the conveyance of the barges 1) .
Mill-Waggons

additional teams of horses in case of need there are put

Sum of the total number of Draught-horses

313

88 horses

144 horses

30 horses
48 horses

24 horses
4 horses
16 horses
48 horses
48 horses.
40 horses

490 horses

1) By “Haecken” to be conveyed in 6 waggons by means of 48 hotses are meant according to
the French edition: “Pontons” (Pontoons or Barges); cf. also fol. 31 under “Brugschepen” (Pone

toons).







315
Artillery Officers 1) 2).

Artillery General Kessel.
His Lieutenant Grenu.
Superintendent of the Ordnance Monier. . .
Commissary of the Ordnance Wtenbroec.
10 Noblemen of the Ordnance.
25 Conductors.
6 Engineers, i.e. Hillebrant Smits, Oom Kees, Lambert Cornelis, Arent
Arentsz, Raef Dexter, Samuel Kloot, each with his Assistants.
2 Superintendents of the Fortifications, the one Nicolaes van der Mijl, the
other Heyndrik Schoutens, each with his respective Conductors, Com-
missary and Clerk.

1) For William Adrian, count of Hornes and Seignior of Kessel, his lieutenant Paul Grenu and
the Superintendent Anthony Monnier, cf. inter alia S2. Leger III, pp. 13, 15, 195; as to the latter
cf. also pp. 224, 225 with regard to his temporary service in Sweden of which there are important
data to be found in Munthe: Kong/. Fortifikationens Historia I, (Stockholm, 1902) p. 220 etc.; for
Commissaty of the Ordnance and the Ammunition in the field Dirk Wtenbroec, cf. State of War,
1609.

%) Engineer Hillebrant Smits has been in 1612 one of the surveyors of the damage at the Har-
derwijk Forttress (Gelre, Bijdr. en meded. 1924, p. 68); “Oom Kees”, Lambert Cornelisz., Arent
Arentsz., Raeff Dexter and Samuel Cloot also occur in S£. Leger II1, pp. 15, 16; moreover “‘Captain
Omkaes” figures in Porter, Hist. Royal Engineers, 1 p. 44 (London, 1889); in 1605 Raeff Dexter
has been, inter alia, Master of the Fortifications at Doesbutg (Ryks Geschiedk. Publicatitn
101). For the supetintendent Nicholas van der Mijle cf, also 5#. Leger III, 195, for the latter and
Henry Schouten see State of War, 1609.
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Meefter Conneftabel Toos de Nol.

36 Canoniers.

Meefter Vyerwercker , met 2 Conduteurs.

Petardier.

2 Bateriemeefters.

Mecfter Timmerman Proot.

Syn Lieutenant Symon Gerbrantfz.

12 Timmerghezellen.

2 Rademakers.

2 Smits.

1 Schanskorfmaker.

2 Harniceurs of Waghefimeerders.

1 Kuyper.

Prevooft van’t Ghefchut met fyn Dienaers.

Chyrurgijn van't Ghefchut.

Commis vande Trecpeerden. -

Syn 11 Conduéteurs verdeelt als volght : By yder der 6 Canons ¥, By yderder 3
Veltftucken 1, By de Affuyten en Voorwaghens 1, 0m acnen af te rijden.

2 Capiteynen vande Pioniers, Ian Melchiorfz, en Ian Melifiz.

100 Pioniers, elc Capiteyn 50.

Capiteyn vande Mineurs Gille Louet.

25 Mineurs.

4 Scheeps Capiteynen.

2 4 o Mactroofen, el¢ Capiteyn 6o,

MERCT.

N zulcke leden als defe Lijfte der Artillerie verdeelt is, en zoodanich vervolch
Ede partijen daer in hebben, derghelijcke wort ooc verftaen datfe hebben zullen
inde Lijften die dacr na alle jare of zoo dicwils alft valt ghemaeé worden, want
dac bequamer is dan die zonder z¢ker vervolgh te ftellen , zoo wel om nieuwe Lij-
ften te maken mer minder moeyte , en meerder verzekertheyt vanalles daerinte
brenghen , als om de ghene dietaengaet met lichticheytte moghen deurzien de
overeenkoming van een Lijfte des teghenwoordighen tijts met een voorgaende, te
weten of allenoodighe partijen daer in komen zonder yet te ghebreken, ofter niet
teveel ghefteleen is, of de menichte vankruyt, koghels, en ander noodicheden,
ghenomen is na den eyfch vande teghenwoordigheftucken Ghefchuts , ghelijc op
ander jaren met goede voordacht ghedaen wiert , 0oc ofbedocht is daer in te bren-
ghen tghene men de voorgaende reyfe bevant te ghebreken,al twelc deur zulc ghe-
lije vervolgh der partijen veel lichter vak dan anderzins deur moeylicke punctue-
‘ring Conderzoecken ofment al heeft. o
- Mer noch dat hoewel hier ghezeyt is aue volghende Lijften een oorden te
. zullen hebben als defe, zoo en is daer by niet te verftaen datfe al de partijen vande
voorgaende zouden moeten hebben , want hoewel datter veel mochten ghebreken
(ghelij@ in ettelicke Lijften nootzakelic wefenmoet) zoo konnen de zelve dieder
. zijn haer vervolch hebben ghelijc defe, zoo verre alft firect : OQoc wort verftaende
- verbetering des oordens van tvervolgh der leden en haer partijen altijt vry te (taen.
Zulex als hiex ghezeytis op de Lijfte der Artillerie, derghelijc verftact hem ooc
op devolghende Lijten der muonitie van Oorloogh, der Waghens , Schepen, e
ander dacer veel verfcheydenhedenin vallen. '
s LYS
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Master Gunner Joos de Nol. 1)
36 Gunners.
Master Artificer, together with two Conductors.
Petardeer.
2 Battery-masters.
Master Carpenter Proot 1).
His Licutenant Symon Gerbrantsz.
Carpenter’s mates.
Wheelers.
Farriers.
Gabionmaker.
Harniquers or Waggon-greasers.
Cooper.
Provost of the Ordnance and his Assistants,
Surgeon detailed to the Ordnance.
Sutveyor of the Draught-horses.
His 11 Conductors 2) distributed as follows: 1 to each of the 6 Cannons,
1 to each of the 3 pieces of Field-Ordnance, 1 to the Carriages and
Limbers, 1 to come and go.
2 Pioneer-Captains, John Melchlorsz and John Melisz 3).
100 Pioneers, to each Captain 50 men.
Mmer-Captam Gille Louet 4).
25 Miners.
4  Naval Captains,
240 Sailors, to each Captain 60 men.

= NP NNN

NOTE.

The sub-division of this Artillery-List in its articles and its continuation also
holds good for the Lists that are to be drawn up in the years to come or at any
time, that they are needed. In this manner it is possible to draw up new Lists
with less trouble and more certainty that all the necessary things are being included.
and that for all the persons concerned it will be easy to examine if the present-day
Lists fully correspond with the preceding ones, viz. that not any parts are being
left out or that too many things have been included and that the quantities of

-powder or cannon-balls and other accessories are according to the requirements
of the ordnance of the times, just as this has been deliberately carried out in
previous years, also that care should be taken that all that was found missing at the
previous time has been included now.

1) In the State of War, 1609 we find: Joost Nolde, Master Gunner and Everard Cornelisz. Proot,,
Master Catpenter of the Army (cf. also fol. 26, 29).

) The number of 11 conductors is not clear; according to the 1st list of the Artillery there were
not 6 but 12 cannons and according to the French edition there was one conductor for the gun-
carriages and limbers and one to come and go.

%) For the captains of the pioneers John Melchiorsz. and John Melisz of Groningen, cf. also S7.
Leger III, p. 16.

4 For the captain of the miners Gille or Gilles Louet see also Mascheck, Geschiedenis van bet
Korps Nederlandsche Mineurs en Sappeurs, Zaltbommel 1853, p. 227; and D. van den Berg,
Geschiedenis van de Mineurs, Sappeurs en Pioniers, met name in de Nederlanden tot in de tijd van
Prins Maurits (publ. Inspection of the Dutch Military Engineers 1953) pp. 66, 67.
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All this will prove to be more easy when the same order will be adopted than
otherwise would have been the case, if one has to check everything in order to
ascertain, whether it has already been noted.

It should further be noted, that although we have stated that all the following
Lists are to be drawn up on the same lines as the one under discussion, it should
not be understood, that they are to comprise all the articles of the previous Lists,
for although there might have been many omitted (which, in various Lists,
must necessarily-occur), yet, the ones that are there may be of the same order and
arrangement as this one, as far as it has been drawn up. Moreover it should always
remain free to suggest any improvement in the method of the continuation of the
sections and their parts.

That which has been said about the Artillery-List, this is also applicable to the
following Lists, such as those of the War-munition, the Waggons, Vessels and
others containing a great variety of subjects.
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s LYSTE,
V ande munitie van 00rlaogb.

Kruyt, Loot,en Lonten.

000 # kruytvan Mufquetten.
i ;’: 000 ® ghegoten Mufquetkoghels,
45000 % Lonten.

Gheweer.

2 00 Mufquerten.’
800 langhe Spieffen.
50 halve Spieffen.
50 Rondaffen.

Handtreet{chap.

10000 Spaden.

2000 Schuppenmet yferbeflaghen.
1000 Hauwecelen.

500 Picken.

1200 Bijlen.

6 o o Handtbijlen.

6 0 0 Hacmeflen.

4 yfer Handthoomen,

Hout.

1600 Delen,

25 deurzacghde Delen.
1500 Kapravens.

100 Balckenvantoellen.
1 00 Balcken van 12 ellen.

Naghels.

2000 van<duym.
2500 van6duym,
3000 van 5duym.

20000 dobbel Middelnaghels.
20000 enckel Middelnaghels.
10000 Lafchyfers.

10000 Schotpijckerse

~Licht.

100 ® Kcerllen.

8 houten Lanteerens.
2000 ftucx Turcken.
" 6 Lampetten.

Verf:'.uc!:
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LIST 5.
Of the W ar-munitions 1).

. .Gun-powder, balls and matches.
45,000 pounds of gun-powder for Muskets.
45,000 pounds of cast Musket-balls.
45,000  pounds of Matches.

Small arms.
200 Muskets.
800 Pikes.
50 half Pikes.
50 Targes.
Hand-tools.

10,000 Spades.
2,000 Shovels mounted with iron.
1,000 Pickaxes. :
500 Picks.
1,200 Axes.
600 Hand-axes.
600 Slash-knives.
4 iron Hand-spikes.

: - Wood.
1,600 Boards.
25 Boards sawn in two.
1,500 Cross-beams.
100 Beams of 10 yards.
100  Beams of 12 yards.
Nails.
2,000 seven-inch Nails.
2,500 six-inch Nails.
3,000 five-inch Nails.
20,000 double Middle-nails.
20,000  single Middle-nails.
10,000 Welding-irons.
10,000 Timbering-nails.
Lighting.

100  pounds of Candles.
8 wooden Lanterns.
2,000 Torches or “Turcken”.
6  small Lamps or “Lampetten”.

1) The “Munitiec van Ootloogh” (War ammunition) has been (combined with the Artillery)
filly dealt with, inter alia, in the works of Hondius and Wijn (p. 182-242).




24 anuxxusf‘xbwo.
Verfcheyden dinghen.

1000 Kordewaghens volkomen.
1oo Spillen invoorraet.
30 Biesbrugghen merrekoorden van dien.
5o hayrendecfels.
- 100 vierkante Mandekens.
600 Acrtfacxkens.
30 Scheepscatroliens
100 Quartierftocken.
10 Treclijnen om de munitieop te trecken.
1200 ® Koorden van alle foorten van {achantopwaerr.
8 Vormen van 12 gaten rot Mufquettens
8 Lootlepels om te gicten. :

Officieren vande munitie van Qorloogh.

Den Commis Bom.
20 Condu&eurs.

6 LYSTE,
Vande V'V aghens.

N defeverdeeling wort ghevolght d’oorden der voorgaende Lijfted, te weter

Iccrﬁ de wa§hens voor de Officieren van't Legher: Ten tweeden v_o'dr,her Voet-

% volc: Ten derden voor de R uyterie: Ten vierden voor de Artillerie: Tenvijfden
voor demunitie van Oorloogh : Ten zeften voor de Vivres. :

VVaghens voor de Officieren van't Legher.

Voor {yn Forflelicke Ghenade.

Graef Heyndric van Naffau Generae vande Ruyterie,

Syn Lieutenant Marquette.

Sergant Major generacl Sedlenifki.

Commiﬂ‘ax;ies‘?enmel vande Ruyterie Stakenbroec,

Quartiermeefter generael Solem.

Provooft generael.

Advocaet Fifcael en Greffier.

Commis van't ghelt.

Waghemeefter generae Doublet fynen Lieutenant , Condutenrs , Rademak
Smeden en Touwerc. » , :

Quartiermeefter generael vande Ruyterie Lieven Cijs.

Den Provooft van't Water.

Twee Chyrurgijns van't Legher.

Drie Predicanten.

 Sommne der waghens vande Officieren van't Legher. -

3unw~‘nw°\‘3%

o e m~N

"
©

VVaghens
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Various objects.
1,000  Wheelbarrows complete.
100 Axles in stock. .
30  Bridges of rushes with their ropes.
50 Covers made of hair, -
100 square Baskets.
600  Sacks to be filled with earth,
30 Ship’s pulleys.
100 Quarterstakes.
10 Pulling-ropes to pull up the ammunition.
1,200 pounds of all kinds of Canvas-yarn from string upwards.
8 Moulds with 12 holes for Muskets.
8 Casting-ladles (for lead)

Officers of the W ar-munitions.
Commissary Bom 1).
20  Conductors.

LIST 6.
Of the Waggons.

In this classification the order of the previous Lists is adopted ie. firstly
the waggons fos the Officers of the Army-Camp; secondly those for the Infantry;
thirdly those for the Cavalry; fourthly those for the Artillery; fifthly those for the
War-munitions; sixthly those for the Victuals. » :

Waggons for the officers of the Army ¢amp 2) 3).
For his Princely Grace 66

Count Henry of Nassau, Cavalry General 30
His Lieutenant Marquette 6
Sergeant Major General Sedleniski 3
Commissary general of the Cavalry Stakenbroec 2
Quartermaster general Solem 1
Provost marshal 3
Judge Advocate general and Clerk of the Court 2
Pay-master 2
Waggon-master general Doublet, his Licutenant,

Conductors, Wheelers, Farriers and Ropes 7
Quartermaster general of the Cavalry Lieven Cijs 1
Provost of the Vessels 1
Two surgeons of the Army Camp 2
Three Chaplains 3
Sum total of the number of waggons of the Officers of the Army Camp 129

1) Peter Bom, also mentioned on fol. 27, line 16, joined Maurice’s campaigns of 1614, 1621,
1622 together with his waggons carrying “de ammunitie van ootloghe”; he is said to have died
in the year 1622 (cf. St. Leger 111, pp. 215, 232, 240, 249).

*) The waggons for Count Ernest (Casimir) are lacking; according to the calculation of the
front-side of his quarters (The Germans, fol. 17) he was encamped outside his regiment (as In-
fantry-General, see fol. 11).

%) It also appears in comparison with list 1, that the “Medicijn van ’t Legher” (Army-doctor)
had no waggon at his disposal, whereas the two Army-surgeons had two waggonsassigned to them.
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VVaghens voor het Voetvole,

En Colonel Chatillon.

D Syn Lieutenant Colonel en Sergant Major.
Chirurgijn en Prevoolft.

19 Capiteynen,

Den Colonel Bethune,

Syn Licutenant en Sergant Major.

Chirurgin en Prevooft.

19 Capiteynen.

Den Lieurenant Colonel van Graef Ernfa.

Sergant Major en Quartiermeetter.

Chirurgin en Prevooft.

6 Capiteynen.

Den Colonel Graef Ian Emft.

Syn Lieutcnant Colonel.

Sergant Major en Quartiermeefter.

Chirurgin en Prevooft.

16 Capitcynen.

4 Capiteynen vande vier Garden.

Licutenant en Vendrich vande Garde van {yn Porfielicke Ghenade.

Voor de vwapenen vande zelve Garde.

Den Lieutenant Colonel vande Vriefen.

Sergant Major en Quartiermeefter.

8 Capiteynen.

12 Capiteynen van’t regiment van Veer.

2 Capiteynen van't regiment van Ogle.

Den Generael Cecil.

2 Colonellen yder vier waghens.

2 Licutenanten Colonels yder 2, kome

3 Serganten Majors yder t, komt

3 Quartiermeefters yder 1, komt

3 Prevooften yder 1, komt

2 Predicanten yder 1,kome

Chirurgin Meefter Iames,

&2 Capiteynen.

Den Commiflaris vande wagheps.

U
3
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Somme der waghens van't Voetvolc 212

——

VVaghens §oor Ade Ruyrterie.

10 Coloncls vande Ruyrerie yder een waghen, kome . 1
Lieutenant en Cornetre der compaignie Ruyters van{yn #or/flelicke Ghenade. X

Voor de Wapenen.

-

Somme der waghens voorde Ruyterie. 12

D Waghcns
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Waggons for the Infantry.
Colonel Chatillon
His Licutenant Colonel and Sergeant Major
Surgeon and Provost
19 Captains
Colonel Bethute 1)
His Lieutenant and Sergeant Major
Surgeon and Provost
19 Captains
Lieutenant Colonel to Count Ernest
Sergeant Major and Quartermaster
Surgeon and Provost
6 Captains
Colonel Count John Ernest
His Lieutenant Colonel
Sergeant Major and Quartermaster
Surgeon and Provost
16 Captains 1
4 Captains detailed to the four Guards
Lieutenant and Ensign to the Guard of his Princely Grace
For the arms of this Guard
Lieutenant Colonel of the Frisians
Sergeant Major and Quartermaster
8 Captains
12 Captains of Vere's regiment
2 Captains of Ogle’s regiment 2)
General Cecil
2 Colonels four waggons each
3 Lieutenant Colonels, 2 waggons each
3 Sefgeant Majors, 1 waggon each
3 Quartermasters, 1 waggon each 3)
3 Provosts, 1 waggon each
2 Chaplains, 1 waggon each
Master Surgeon James 4)
52 Captains 5)
Commissary of the waggons
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Sum total of the number of waggons of the Infantry 212

1) The number of 16 waggons for Colonel Bethune should be 6, like that for Colonel Chitillon
(this printer’s error does not occur in the French and German editions, so that in the latter the
addition to the total number of 212 perfectly tallies). )

%) The statement of 2 Captains attached to Ogle’s regiment does not seem correct, as S7. Leger
IT1, p. 14 states sub ¢ 11 companies instead of Hollis’s number of 10, see also note 5.

%) The 3 Quartermasters (mentioned together) must be those attached to Vere’s, Ogle’s (or
Hollis’s) and Cecil’s regiment.

4) As to the Master-surgeon James, the lattet was surgeon to the English regiments in the year
1602 (R.G.P. 92, p. 194). )

%) The number of 5z Captains constitutes the difference between the number of 64 of the
English and Scottish regiments as stated on fol. 17, 18 and the 12 Captains of Vere’s regiments;
so the 2 Captains of Ogle’s regiment, stated in note 2 as mentioned before, have been counted twice.



26 LiocrerMzrira
‘VVaghens voor de Arullerie.

40000 g Buskruyt op yder waghen 4 tonnen, tzamen
8 o o heele Canonkoghels op elcke waghen 20, komt
1600 halve Canonkoghels op elcke waghen 4.0,komt
40 blecke Kogheldoozen rot heele Canons.

60 blecke Kogheldoozen tor halve Canons.

Totee behoeften der drie Veleftucken van 12 # yfers.
Le'pclsi( Wiflchers, Aenzetters, Onderlaghen, houte en yfer Handtboomen.
4 Bocken. :
‘Lamocentuych, Ghereelen en Strenghen.

Hacmkluppels, houte en yfer Handtboomen.

“Touwerc,

Harnjceure.

Schuppen, Spaden, Bijlen, etc.
.1 14 Swalpen.

‘40 vuyren Balcken.

‘50 Delen.

100 Hurden.

Totte vyerwercken.

Totte Petarts.

Somme der waghens voor de Amucnc _1_9-

VVaghens voor de Officiers vande Artillerie, -
D En Generael van't Ghefchut Keffel. <

Syn Lieutenant Grenu.
Controlleur van't Ghefchut.

Commis van't Ghefchut.
‘Edellieden.

6 Ingenieurs elc 1, komit

2 Controlleurs vande Fortificatien.
Meefter Conneftabel.

12 Canoniers.

Meefter vyerwercker.

Paardicr.

Baterijemeefter.

Meeftet Timmerman.

12 Timmerghezellen.

2 Rademakers.

3 Smits. . -

Prevooft van't Ghefchut, -
Chirurgijn van't Ghefchur,
Brugmeefter.
- Commis vande Trecpeerden.

3 Capireynen vande Pionniers.
Capitcyn vande Minetirs. o
4 Scheeps Capiteynen. :

Somume der waghens voor de Officiers vande Artillerie
Somme voor d¢ Arillesieinalles

a3
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Waggons for the Cavalry.
10 Colonels of the Cavalry, one waggon each 10
Lieutenant and Cornet of the Cavalry squadron attached to his Princely Grace 1
For the arms . . 1
Sum total of the number of waggons for the Cavalry 12

Waggons for the Ordnance 1)

40,000  pounds of gunpowder, each waggon carrying 4 tons,

making together 59 2)
800  Balls for Whole Cannons, each waggon carrying 20,
makes 40
1,600 Balls for Demi-Cannons, each waggon carrying 40,
makes © 40
40 tin Cartouches for whole Cannons 2
60 tin Cartouches for Demi-Cannons 2

Required for the three pieces of field-ordnance of
12 pounds of iron
Ladles, Drags, Rammers, Wedges, wooden and iron
Hand-spikes
4 Derricks

Shaft-harnesses, Harnesses and Traces
Studded yokes, wooden and iron Hand-spikes
Ropework
Greasers
Shovels, Spades, Axes, etc.

114 Sleepers

40 deal Beams

50 Boards

100 Hurdles
For the artificer's equipment
For the Petards

0

NN\ANAKHMWNA»&N

Sum total of the number of waggons for the Ordnance 198

1) The total quantities of gun-powder, cannon-balls etc. to be loaded into the waggons, does
not tally with those mentioned in list 4 of the Artillery; here we do not see their purport unless
they should be additional quantities.

%) The number of 59 waggons in order to convey 40,000 pounds of gunpowder, 4 tons to each
waggon, has been further explained to us by Prof. P. Huijer, actuary with the Dutch Patent-
Office: “The price of gunpowder in those days was fixed at a quantity of 140 pounds by which
presumably was meant the price per barrel; this could be proved by a contract dated January 1st,
1660, which has been reproduced on p. 18 of the memorial volume Buscraytmakers by G. de Bruin
(Amsterdam, 1952)”. Hence by a number of 59 waggons 59X 4X 140 = 33,040 pounds of gun-
powder wete conveyed at the time, leaving 6,960 pounds for the 236 empty barrels (or abt. 30
pounds a barrel).
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Waggons for the Artillery Officers 1).

General of the Ordnance Kessel
His Lieutenant Grenu
Superintendent of the Ordnance
Surveyor of the Ordnance
Noblemen
6 Engineers, one each, makes
2 Superintendents of the Fortifications’
Master Gunner
12 Gunners
Master artificer
Petardeer
Battery-master

. Master Carpenter
12 Carpenter’s mates
2 Wheelers
2 Farriers
Provost of the Ordnance
Surgeon of the Ordnance-
Bridge-master
Surveyor of the Draught-horses
2 Captains of the Pioneers
Captain of the Miners
4 Naval Captains

I.b.»—-n-—o-v-y-av-nn-a—r--—n-dn-ma\pv—mwub.

Sum total of the waggons for the Artillery Officers 39
Sum total of the Artillery as a whole 237

numbers of persons differ from those mentioned in the corresponding list nr. 4 or
issing from them; so we find a number of 12 gunners instead of 36 in list nt. 4, one’
instead of two, etc.
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VVavhens voor de munitie
van OOrlOOUh ‘

20000 ¢ Kruyt. . .20
20000 ¢ Loor. : - 20
20000 # Lonten. 20"
Mufquetten mette fournituren, langhe preﬁ'cn, Rond“ﬂ"cn C afqucz-

ten, Vormen, Lepels. . 7
9000 Spaden en 50 Schuppen. 20 -

4.00 Hauweclen, 2 00 Picken, 4 0 0 Bijlen, 3 0 0 Handtbijlen, -
300 Hacmeflen. .

Spijckers van alle foorten.

100 f8 Keerflen, 12 Lantcernen, 2 0 0 o Turcken, 6 Lampetten.

1 0 0 Kordewaghens.

1o Blfsbrugghcn met haer koorden.

1 0 0 vierkante Mandekens en 1 oo Quartierbaken,

VYoorden Commis B om en fyn Conduéteurs.

Somme der waghens vande munitievan Oorloogh. 10

VVaghens voor de Vivres.

Voor de Vivres. 7 v 242
Decn Cominis vande Vivres Kien. '
Syn Conducteurs.

lN)-'J\-Fun-C\

16¢

Somme der waghens vande Vivres 344

Somme der Sommen vandevvaghens.

Vande Officiers van't Legher. 129
Van het Voervolc. arz
Vande Ruyterie. 13

Vande Artillerie. 237
Vande munitie van Oorloogh. 108
Vande Vivres. 244

Sommevanal de wagﬁcns 942

» LYSTE.
V ande Schepen.

N defeverdeeling wort ghevolghtd'oordender voorgaende Lijften : Te weten

Ieerft deSchepen voor de Officierenvan’t Legher: Ten tweeden voor het Voet-
volc : Ten derden voorde Ruyterie : Ten vierden voor de Artillerie: Ten vijf- .
den voor de munitie vande Artillerie : Ten zeften voor de munitie van Qorloogh - 7
Ten zevenden voorde Vivres : Tenachtften de. Brugfchcpcn Ten neghg ;
-Schepen tot verfchevden dinghen.

‘D.z
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Waggons for the War-munitions 1),

20,000  pounds of Gunpowder. 20
20,000 pounds of Lead (to cast musket balls). ) 20
20,000 pounds of Matches. ' - 20

Muskets and accessories, Pikes, Targes, Casques, Moulds, Ladles. 7
9,000  Spades and 50 Shovels. : 20
400 Pickaxes, 200 Picks, 400 Axes, 300 Handaxes, 300 Slash-knives 6

All kinds of Nails. 1

100 pounds of Candles, 12 Lanterns, 2,000 Torches (“Turcken™),
6 small Lamps (“Lampetten™) 2
100 Wheelbarrows. 4
19 Bridges of rushes with their ropes. 5
100 square Baskets and 100 Quarter-beacons 1
For Surveyor Bom and his Conductors 2

Sum total of the waggons for the War-munitions 108

Waggons for the Victuals =
For the Victuals 242

Surveyor of the Victuals Kien 2) ' 1
His Conductors . 1

Sum total of the waggons for the Victuals 244

Sum total of the sums of all the Waggons.

Of the Officers of the Army Camp., 129
Of the Infantry 212
Of the Cavalry 12
Of the Artillery 237
Of the War-munitions . 108
Of the Victuals 244

Sum total of all the waggons 942

LIST 7-
Of the Vessels.

In this classification the order of the previous Lists is to be followed: i.e.
firstly the Vessels for the Officers of the Army Camp; secondly those for the
Infantry, thirdly those for the Cavalry; fourthly those for the Artillery; fifthly
those for the Artillery-munitions; sixthly those for the War-munitions; seventhly
those for the Victuals; eighthly the Pontoons; ninthly Vessels for various purposes.

1) Almost all the quantities stated are found to besmaller than those giveninthelistsnumbered 5.

#) The Commissary of the vivres in the field Nicasius Kien, thus recorded in the State of War
of 1609 (being in many respects similar to that of 1610) was also present with his train in Maurice’s
campaign of the year 1622; in that of the year 1624 he had already been succeeded by his son
Nicholas (cf. 52. Leger 111, pp. 240, 249)- :
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Schepen voor de Officiers

van’t Legher.
* 8 YN Vorfelicke Ghenade. 20
Graef Heyndric 200 Schepen als Schuyten, 1z
.Den Wachumcefter generael Sedleniski. 1
Quartiermecfier generael Solem. 1

Prevoolt generael met fyn Dienaets en de Maetroofen. :
- Den Advocaet Fifcael metten Greffier vanden Krijchraetin een Munitiefchip.

Den Commis van't ghelt.

Den Waghemeefter met fyn Conducteurs.

De twee Chirusgijns van't Legher en Apothecaris.

-

Somme der Schepen vande Officiers van't Legher 38

ey

MERCT.

| Acr zijn noch Officiers als vande Artillerie,vande munitievan Oorloogh,
) [ vande Vivres, en vande Schepen, maer want henlien die behelpen inde
Kemacdd Schepen gheladen mette goeden dacr fy’c bewintaf hebben, zoo enbe-
hoeven die gheen ander eyghen Schepen.

Schepen voor het Voetvolc.

Voor tweée regimenten Franfoyfen elc drie Schepen, komt
Het regiment Duytfchen van Graef Exnft.

Het regiment vande Walen.

Het regiment vande vier Garden.

Voor de wapenen en bagage vande Garde.

Het regiment: Vriefen.

Her regiment Enghelicher. :
Enghelfchen marcherende met Graef Heyddric.

Het regiment Schoteen.

Het regiment vanden Lieutenant Colonel Meetkerckerd.

Somme der Schepenvan't Vocivole 19

MNP wEy Q)

Schepen voorde Ruyterie.

EIf regimenten Ruyrers elc een Schip, komt 11
Voor dewapenen en bagage vande Ruyterievan fyn Excell. compaignie. 4

. Somme der Schepenvande Ruyteriec 32

Schepen voor de Artillerie.

Defe Schepen zijn driederley : Ten cerften voor de Officiers reforterende on-
der de Artillerie : Ten tweeden voor de metale Stucken met haer Affuyten en
Ghefchutwaghens : Ten derden voor de munitie vande Artillerie.

Schepen
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Vessels for the Officers of the Army Camp.

His Princely Grace 20
Count Henry Ships as well as Barges. 12
“Wachtmeester”-General Sedleniski 1) 1
Quartermaster-general Solem 1
Provost Marshall together with his Assistants and Sailors. 1

Judge Advocate General together with the Clerk of the Coutrt on a Vessel
carrying Ammunition.

Paymaster.

Waggon-master with his Conductors

Two Surgeons of the Army Camp and Dispenser 2) 3).

It-'l-‘l-‘

Sum total of the Vessels of the Officers of the Army Camp 38
NOTE

There are still other Officers, such as those of the Ordnance, the War-Munitions,
the Victuals and those detailed to the various Vessels. However as the latter manage
with the Vessels loaded with the goods controlled by them, they need not have
other boats of their own.

Vessels for. the Infantry.

To two regiments of French soldiers three Vessels each, makes
To the regiment of Germans of Count Ernest

To the regiment of the Walloons

To the regiment of the four Guards

To the arms and baggage of the Guard ¢)

To the regiment of Frisians

To the regiment of the English

To the English marching with Count Henry 5)

To the regiment of the Scots

To the regiment of Lieutenant Colonel Meetkercken 6)

| N NN == =N

Sum total of the Vessels of the Infantry 19

1) Sedleniski is here named “Wachtmeester”-General and in list 1 (fol. 16) Sergeant-Major-
General; for further explanation see Wijn, p. 34.

2) The Dispenser (Apothecary) does not occut in the respective lists 1 (fol. 16) and 6 (fol. 24);
yet he does figute all the same in the State of War of 1609, also as an Army-doctor.

. %) Why are here the chaplains lacking?

4) By “the arms and baggage of the Guard” are meant those belonging to prince Maufice’s
Guard; the latter comprised an Infantry company of 250 men (57, Leger II, p. 149, see also State
of War of 1609).

%) Which infantry are meant by the “English marching with Count Henry” is not clear to us; "
this Cavalry General was actually in command of a Dutch infantry company (cf. S7. Leger III,
15, sub K) and according to the Staze of War of 1609 this company comprised 200 men.

%) Lieutenant Colonel Adolph van Meetkercken was Lieutenant Colonel to Colonel Horatio
Vere (see 2. Leger III, p. 180 and State of War of 1609 ““Tractementen op Holland™).




.- ©6 o ronnen Kruytinvier Kerveels, kome

: 3000 Koghelsvan 48  invier Damloopcrs. _

- 60 00 Koghelsvan 24 @ in vier Damloopers. '
- Voorde Petarts en toebehoorende gherect{chap een Da.mloopcr, komt
- Voorhet Touwerc, Lonten , blecke Kogheldoozen en ander dmghen eenKer-

. Voor500 Hordenen eenighe Mandekens een Kerveel, kome
. 200 Delen 200 Kapravens een Schip, komt

;:T Voor ecnich Touwerc, Gareelen, Lepels,etc. cenSchxp,komt
" 1200 Koghelsvan 12 % éénKaghe, kome

Lrcuermerrae: 29

Schepen voor de Officiersrefor terc.nde
onder de Artillerie,

D»n Generacl van't Ghelchur. 1
. De Ingenicurs , Controlleurs , en Conduteurs vande Fomﬁcanen envan-

de wercken.
Den Ingenseur Areny Arentfz. o
Mecfter Conneftabel metal de Canomers

I

4

: Meefter Timmerman generael voor hem enal fyn Tlmmerhcden. ) 1

. Commis vande Trecpeerden met fyn Conducteurs en ghereetfchap.. o

. Rademakers, Hoef-fmeden, Lijndraeyers met haer materialen. 1 8

. Twee Capztcynen vande Pioniers, Vyerwerckers en Petardiers. X
ric 8

. Somme der Schepen vande Officicren reforterende onder de Artillerie

Scb repen voor de metale Stucken met haer
Aﬂhyten en Ghefchutvvaghcns. ‘

Dcfe Stucken met haer Affuyten en Ghefchutwaghens worden’ gheleyt inde -
Brugfchepen, die hierna int nacﬁ:la.ctﬁc lide defer Lijfte der Schepen zullen be--
fchreven worden.

Schepen voor de munitie vande Artillerie.

-F-F-h

veel komt

35 0 Swalpen en eenighe Manden een Kerveel, kome.”

v g gy b

".Somme der Schepen voor de munitie vande Artilleric 1 9
Somme dcr Schepen voorde Amllcrxe in all@s 27

Schcpen voorde munitie
.-van Oorlogh '

- 45000 % Buskruyt.
45000 ® ghegoten Mufuntkoghcls

45000 @ Lonten.

~.."5 ©-hayren Kieedén.

8-Vormen. -

- .8 Lepels,

Altwclc is gheiaden ghewecﬁ in 4 Schepcn elevan 20 Laﬁ eneen
Damlooper, tzamen 5
D3 200 Mul-
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Vessels for the Cavalry.

To 11 Cavalry-regiments one Vessel each, makes 11
To the arms and baggage of his Excellency’s Cavalry squadron 1) 1

Sum total of the Vessels of the Cavalry 12

Vessels for the Artillery

These Vessels are of three kinds: firstly those for the Officers belonging to the
Artillery; secondly those used for the metal Guns with their Carriages and Artillery-
waggons; thirdly those for the munitions of the Artillery.

Vessels for the Officers belonging to the Artillery 2).

General of the Ordnance

Engineers, Superintendents and Conductors of the Fortifications
and the works 3)

Engineer Arent Arentsz

Master Gunner together with all the Gunners
Master Carpenter general 4) and all his Carpenters
Surveyor of the Draught-horses together with his Conductors and tools
Wheelers, Fatriers, Rope-makers with their working-stock 5) 6)

Two Pioneer-Captains, Artificers and Petardeers

[

col e e b b

Sum total of the Vessels of the Officers belonging to the Artillery

Vessels for the Metal Guns with their Carriages and Artillery-v;'aggons.

These Guns together with their Carriages and Artillery-waggons are put on the
Pontoons 7), which will be described in the last section but one of these Lists of
Vessels.

1) For the “‘Cavalry of his Excellency’s squadron’ see Wijn, p. 44 (Cavalry), with reference to
S2. Leger 11, p. 109, Genealogy of the companies. .

2) The arrangement of the lists of the vessels for the Artillery is different to that of the corte-
sponding lists of the waggons (compare fol. 26); in both cases however the means of conveyance
for the Officers and those for the “Ammunition’ have beén divided.

) “Works” (as stated for the first time in the lists, presumably as a distinction from the existing
fortifications), may also refer to the works of attack at Juliers. About the latter there has been
preserved, inter alia, a writing, entitled: *“ Discours, Conditién und Bestechen” by Hillebrant Smits
(Archives Council of State; no. 1226 in General State Archives).

4) The title “Master-Carpenter-General” appears to be a little cxaggerated (see fol. 22, 26).

%) The farriers ate presumably the 2 “Smits” stated on fol. 22, 26 in the original edition.

%) Could it be that the Rope-makers have been forgotten in lists 4 and 6?

) For “Brugschepen” (Pontoons) ct. inter alia Wijn, p. 243-251, in which the art of building
bridges is dealt with, which at the time came under Artillery (cf. also fol. 31).
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3,000

6,000

150
200

1,200

45,000
45,000

45,000

50

Vessels for the Artillery-munitions.

tons of Gunpowder in four Caravels, makes
Cannon-balls of 48 pounds 2) in four “Damloopers” 1)
Cannon-balls of 24 pounds 2) in four “Damloopers”
For the Petards and accessory tools one “Damlooper”, makes
For the Ropes, Matches, tin Cartouches and other utensils
one Caravel, makes
For 500 Hurdles and a féw Baskeéts one Caravel, makes
Sleepers and a few Baskets one Caravel, makes
Boards, 200 Crossbeams one Vessel, makes
For some Rope-work, Harnesses, Ladles, etc. one Vessel, makes
Cannon-balls of 12 pOunds 2) one Ketch
(flat-bottomed boat), makes

Sum total of the Vessels for the Artillery-munitions
Sum total of the Vessels for the Attillery as a whole

Vessels for the War-munitions.

pounds of Gunpowder

pounds of cast Musket-balls

pounds of Matches

Covers made of hair

Moulds

Ladles

All this has been loaded into 4 Vessels with a loadmg-capacwy
of 20 “Last” each and one “Damloopet”, together

337

b D

-

19
27

1y A “damlooper” used to be a small inland-vessel, suitable to be hauled over dams (Woorden-
boek der Nederl. Taal, 3rd volume, 2nd past, 1916, 2260); Wijn describes its use, and that of Cara-
vels, in his book on the siege of Haarlem in the year 1572-73, pp. 100, 101.
In the French edition the word “damlooper” has not been translated, in the German cdition we
find “Damlouper”. )
2) Cannon-balls of 48 pounds are those meant for “‘whole cannons” (see fol. 19), cannon-balls

of 24 pounds ate for “demi-cannons”.

This is shown, inter alia, by the Mi/. Dsct. of 1745 under

Bullet, Ball or Shot viz.: “That of the Royal or whole Cannon, weighs 481b.” and by Wijn, p. 187:
the “kanonnen” or “kartouwen” wete teptesented by three types, viz. whole, demi- and quarter-
kartouw (zesp. 48, 24 and 12 pounds).”
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2 00 Mulquetten.

800 Spicilen. :
50 halve Spndren. Lot
5 0 Rondaffen. -

12 Lanteernen.

10 0 @ Keerffen,

6 Lampetten.

2000 Turcken.

Alderley Spijckers.

1o o Quartierbaken.
600 Aertfacxkens..

10 Treclijnen.

12000 8 Touwerc,

30 Scheeps Catrollen.
100 vierkante Mandekens.

Altwelc is gheladen gheweeft in cen Damlooper, komt 3
30 Biesbrugghen mette oorden dacr toe behoorende,gheladen in een Schip
van 20 Laft, en een Damlooper, komt tzamen 2

10000 Spaden.

2000 Schuppen.

1000 Hauweelen.

oo Picken.

1200 Bijlen.

600 Handtbijlen.

600 Hacmeflen, . - ’

Altwelc gheladenis gheweeftin3 Damloopcrs,komt ST 3

10000 Kordewaghens.

100 Wielen.

. 100 Spillen.

25 Deurghezaeghde Delen.

Altwelc gheladen is gheweeft in 3 Schepen elc van 20 Laft, komt 3

1500 Delen.

1500 Kapravens.
200 vuyren Balcxkens.
10 Treclijnen.

4 yfer Handtboomen.

Algwelc gheladen is gheweet in 3 Schepen elcvan 20 Laft, komt 3
_ Somme der Schepen voor de munitie van Oorloogh n van .
-20 Luﬂ: ené. Da.mloopcrs tzamen . - 17
Schepen voor de vares. e
Dechchcpen waren . T ea

Brug-
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10,000
2,000
1,000

500
1,200
600
600

10,000
100
100

25

1,500
1,500
200
10

Muskets

Pikes

half-pikes

Targes

Lanterns

pounds. of Candles

small Lamps (“Lampetten’”)

Torches (“Turcken”)

All sorts of Nails

Quarter-beacons 1

Sacks to be filled with earth -

Haulage-ropes

pounds of Rope-work

Ship’s Pulleys

square Baskets .

All this has been loaded into one “Damlooper”, makes
Bridges made of rush together with their accessory ropes; all this

loaded into a Vessel of 20 “Last” and one “Damlooper” makes

together

Spades

Shovels

Pickaxes

Picks

Axes

Hand-axes

Slash-knives :

All this has been loaded into 3 “Damloopers”, makes
Wheelbartows 2)

Wheels

Axles

Boards sawn in two.

All this has been loaded into 3 Vessels of 20 “Last” each, makes
Boards :

Cross-beams

small deal Beams

Haulage-ropes

iron Hand-spikes

All this has been loaded into 3 Vessels of 20 “Last” each, makes

Sum total of the Vessels for the War-munitions, 11 of 20 “Last”
and 6 “Damloopers” together

Vessels for the Victuals,

These Vessels amounted to

1) For the numbert of 100 Quatter-beacons, also figuring on fol. 27, see note 1 to fol. 36.
%) This number of 10,000 wheel-batrows should be 1,000, as it is also found in the French
edition (cf. the number of 1,000 on fol 24 and of 100 on fol. 27).
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Brugfchepen,

Zeventien Ponten tot het Ghefchut met fyn ghevolgh, komt ¥
Fen groote Veerpont, komt

Een kieene Veerpont. :

Zes Aecken vande kleene Brugghen met haer waghens en Peerdentuych.
Een Pactfchip om de Aecken, Waghens, en reedtfchap te laden.

m O\ om g

Somme der Brug{chepen 26

De Perfoonen der Brugfchepen die hun altemael behelpen op haer Schepen,
zijn als volcht : Den Brugmeefter : Syn Lieutenant : 83 Pontgaften aldus ver-
deelt : Op15 grootc Ponten yder 4 : Op 2 minder Ponten yder3 : Op de groote
Veerpont3 : Opdekleene Pont2 : Byyderder 6 Aeckent : Opt Paetfchip 3
Schipstimmierlien 3. :

Schepen tot verfcheyden dinghen.

Den Commis vande Schepen met {yn Conducteurs. 1
Een Schip en vier Kaghen voor de Conduéteurs vande Schepenen Commifen,
met bedachte en onbedachte voorvallende zaken.

5.
Zes Kaeghfchuyten om 2en en af te varen voor Boden en ghequerfte Soldaten. 6
Sommeder Schepentotverlcheydendinghen 12

Somme der Sommien vandeSchepen.

Vande Officiers van’t Legher. 38
Van het Voervolc. 19
Vande Ruyeeric. 72
Vande Artillerie. 27
Voor de munitie van Oorloogh. 17
Voor de Vivres. 66
Brugfchepen, 26
Yanverfcheyden dinghen. 12

SommevanaldeSchepen 217

MERCT.

Eneffens de voorgaende Lijften dic in defe zake tot genoechzaem voorbeelt
B konnen verftrecken, zijnder noch wel eenige meer, maer fchijnen onnoodich

hier int bezonder te befchrijven , en ghenoech te wefen dacr af te doen duf-
danich vermaen:

Eerftelic zoo wordet Legher ghemeenelic in drien ghedeelt ,als in voortochr,
middeltocht, en natocht, die elc haer Lijften behoeven van Voetvolc en Ruyterie,
welcke ooc zomwijlen zoo wel int marchzren,, reyfen oft vertrecken, als int bele-
%hercn enbefluyten der Steden yder een ghedeelte hebben van't naghevolgh, als

rtillerie, munitie van dien , munitie van Oorloogh , en vandc Vivres, metlgaders
Officiers van zulcke ghedaente ghelijc over het heel Legherzijn : Als over elcken
tocht onder anderen een Leghermeter met fyn hulpers,, dic ghekoren worden uye
de Ingenieurs , acn welcke men levert Lijfter daer ¥ hun nate rechten hcl;lbciz,
welcke
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Pontoons 1).

Seventeen Pontoons to be used for the Ordnance together with train, makes 17

One large Pontoon for crossing the Rivers, makes 1
One small Pontoon, makes 1
Six Barges belonging to the small Pontoons with their waggons ‘

and Harnesses 6
One “Paetschip™ 2) for loading the Barges, Waggons and tools 1

Sum total of the Pontoons 26

The Crew of these Pontoons, who are all lodging on their Vessels, consists of:

the Bridge-master, his Lieutenant, 83 men on the Pontoons, distributed as follows:
on 15 large Pontoons 4 men each; on two smaller Pontoons 3 men each; on the
large Pontoon for crossing the Rivers 3 men; on the small one 2 men; with each
of the six Barges 1 man; on-the “Paetschip” 3 men; 3 ship’s Carpenters.

Vessels for various Purposes.

The Surveyor of the respective Vessels and his Conductors 1
One Vessel and four Ketches for the Conductors of the Vessels and

Surveyors to be used for special purposes and citcumstances beyond

one’s control 5
Six flat-bottomed Boats (Ketches) to sail off and on for Messengers

and wounded soldiers

N

Sum total of the Vessels for various purposes 12

Sum total of the Sums of all the Vessels.

Of the Officers of the Army Camp 38.
Of the Infantry 19
Of the Cavalry 12
Of the Artillery 27
For the War-munitions 17
For the Victuals 66
Pontoons . 26
For various purposes 12

Sum total of all the Vessels 217

1) See note 7 to p. 335. Wijn copies this list in his book on Prince Maurice (pp. 230, 251) and
also that of the personnel involved and gives them as an example of the composition of a bridge-
train, namely that of the expedition to Juliers in the year 1610.

1) In the 17th century a “‘paetschip” used to be a kind of freighter in the provinces of Brabant
and Limburg. (Woordenboek der Nederl. Taal, 12th volume, first part, 1931, 110; cf. also Gr.
Placaatbock, vol. 4, fol. 652a, Ao. 1612). The notation: *Paelschip”, as in Duyck, Journaal, x.
p- 672 (1595) and Wijn p. 244, appeats not to be cotrect; in the French and German editions of the
Legermeting we find gespectively “Paetschip” and “Paet-schiff.” The word may be derived from the
French and Spanish *'patache”” and this again from the Arabic “batas”, signifying a (rapid) vessel
with two masts. In the Woordenboek der Nederl. Taal is also found “patas’’. (Communicated by
Dr. R. van det Meulen).
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NOTE.

Apart from the preceding Lists, which can serve in this matter as an adequate
example, there are still a few more, which however need not be described in
detail here; it will therefore suffice to utter in this respect the following warning:

Firstly any Army is generally divided into three bodies, such as the advance-
guard, the main-guard and the rear-guard, each requiring their respective Infantry-
and Cavalry-Lists, which at times, both when marching and travelling or
departing as well as when besieging or investing towns might include part of the
military train, such as the Artillery and their ammunition, the war-munitions, the
victuals, together with the Officers in such quality. as they are detailed throughout
the Army Camp.

Thus each body has inter alia a Castrametator and his assistants, who are chosen
from the Engineers to whom the respective Lists are handed out, to which they
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welcke van torm zijnae ghelijc de voorgaende, en is niet noodich dieint langhete
befchrijven. Nochiffereen Lijfte vande fouriering der Perfoonen die het Hof
volghen , met noch twee ander vande Waghens en Schepen van fyn Vorflelicke Ghe-
nde , Maer om kortheyts wille zijn inde ghemeenc Lijfte der Wagens en Schepen
alleenlic gheftele de Sommen van dien, als hier vorente zienis. Noch zouder
natghem cn ghebruyc van Leghers een Lijfte zijn vande Vivres , maer wanter by
ons zeer groote tocvoering is van Soetelaers en Kooplien met Schepen,en datmen
zich boven dien noch verlact op tghene men weet te zullen ghekreghen worden
wt de nacfte Steden, alit noot is; zoo en vallen hicr vande Vivres gheen Lijften die
weerdich zijn te befchrijven. :

3 HOOFTSTVC,
Vande teyckening of meting des Leghers.
KORTBEGRYP DESES 3 HOOFTSTVCX.
Dit 3 Hooftftuczal 6 Ledenhebben.

HEt 1 Lidt vande teyckening der vierhoeckighe quartieren des Leghers op
pampier, om dat inde teyckening op’t landt na te komen.

Hert 2 Lidt vande meting der vierhoeckige quartieren des Leghers op't velt, twelc
ghedaen wort door den Leghermeter met fyn helpers.

Dit volbrocht zijnde, zoo moet de verdeeling vande rijen der hutten
en ftraten geteyckent worden by elc Quarticrmeefter in fyn regiment, wane
dat aen den Leghermeter onmoghelic zoude zijn oordentelic te doen op
200 korten tijtals hicr toe vereyfcht is, zulcx dat daer af dir 3 Lidt befchre-
ven zal worden: :

Het 3 Lidt vande meting der plaetfen dieder noodich zijn torte rijender hutten
enftraten daer tuflchen , twelc ghedaen wort by elc Quartiermectter in fyn
regiment.

Dit volbrocht zijnde, zoo moet de verdecling der hutten inde rijen ghe-
teyckent worden by elc Sergant in fyn Vendel , want dat aenden Quartier-
meefter onmoghelic zoude zijn oordentelic te docnop zoo kortentijtals
hiertoe vereyfcht is, zulcx dat daer af dit 4 Lidt befchreven zal worden.

Het 4 fi.idt vande verdeeling der huttenin haer rijen by el Sergant in fyn Ven-
el

Het 5§ Lidt vandeteyckening der alarmplaets , kiellpitting des grachts , enbereke-
ning hoe veel yder regiment graven moet.

Het 6 Lidcinhoudende vermaen om tghene wel gheteyckent en gheboutis, in
goede oorden te onderhouden.

Vande
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have to direct themselves and which are of similar form to the preceding ones,
so that I need not give a lengthy description of them.

There is still a List of the foraging of the Persons following the Court
together with two other Lists of the Waggons and Vessels of. his Princely Grace.
But for the sake of brevity there has only been included in the general Lists of
the Waggons and Vessels the Sum Total of them, as can be seen heretofore 1).

According to the general custom of the Army Camps there should also be a
List of the Victuals, however, as with us there happens to be a considerable supply
by Sutlers and Merchants with their Vessels (apart from the things one expects
that are still to be had from the nearest Towns, in case of need) thus there are
not any Lists of the Victuals worthy of description here.

CHAPTER 3

Of the drawing or the staking out of the Encampment.
SUMMARY OF THIS 3rd CHAPTER
This 3rd Chapter will have 6 Sections.

Section 1 deals with the drawing of the quadrangular quarters of the Encamp
ment on paper, in order to follow this in-the drawing in the field.

Section 2 deals with the staking out of the quadrangular quarters of the
Encampment in the field, which is carried out by the Castrametator
and his assistants.

This being done, the distribution of the rows of huts and streets
is to be staked out by each Quartermaster in his regiment, for it would be
impossible for the Castrametator to carry this out in an orderly manner
within the short time available, thus it will be described in this
Section 3.

Section 3 deals with the measurement of the spaces required for the rows of

" huts and the streets in between, which is carried out by each Quarter-
master in his regiment.

This being accomplished, the distribution of the huts over the rows
must be staked out by each Sergeant in his Company, for it would be
impossible for the Quartermaster to carry this out in an orderly
manner within the short time available, thus it will be described in
this Section 4.

Section 4 deals with the distribution of the huts over their rows, which is
carried out by each Sergeant in his Company.

Section 5 deals with the plotting of the alarm-post, the tracing of the ditch and
the calculation ‘as to which part of the digging has to be carried out
by each regiment.

Section 6 contains a warning to keep in.good repair all that has been carefully
drawn and built.

1) The sum total of the Waggons and the Vessels in behalf of the “foraging of the Persons
following the Court” are the 66 waggons stated on folio 24 and the 20 vessels stated on folio 28
destined for His Princely Grace.
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1 LIDT, ‘

V ande teyckening der vierlosckighe quartieren dzs Legheis op pampier,
“omdat indz teyckening op’t landt nate komen. :

: Engefien indit Leger byden anderen tevoegen zijnveel verfcheyden quar-.
tieren , te weren elf vande 11 hoopen Voetvolc,en noch 11vande regimen-
ten Ruyterie, zcomen zien mach inde 1°en 2 Lijfte des 2 Hooftftucx, met

noch d’ander quartieren daer by behoorende : zoo zoudet moeyelic werc vallen .

die metrer haeft in goede oorden op pampier te teyckenen , herteyckenen, en by

denanderen te voeghen , zooder niet eenigen bequamen reghel toe veroordent en
waer, voornamelic alft haeftelic ghefchien moct , ghelij@ dicwils ghebeurt , dat na
debezichting der plaets de logiering terftont moet ghiedaen zijn : De reghel hier
toe ghevonden is dufdanich : Men teyckent ele der voorfchreven quartieren op
een bezonder vierhoecxken van kaertfpel blaren , welcke 200 ghefneden worden
datfe hebben de ghemeene langde van 300 voeten, en breede ghelijc de Lijfte uyt-
wijt. Alsby voorbeelt van het regiment vanden-Heer van Chattillon , hebbende

300 voeten langde , en 708 breede ; men fhijt ¢éen vierhoecxken van dfe langde en

brecde, volghiens zeker kleencvoetinaer , twelc daer op ghefchreven wort metten

. naem des Colonels als hier nevens : Enalzoo

- zod | merdander. Dcfepa{gnpiex;kens der quartie-

" efrancolse .| renaldus alremacl ghefneen entocbereyr zijn-
. » O/ 114_‘ Lt} de, men leghtfe enherleghtfe tot datrmen die -
1 %@ﬂ- : zietna fyn beghceren : Enomvdat mernoch

. . meetder bequaemheyt te doen, zoo teyckent

L o men op een pampicr zeker evenwijdige linien,
‘tuffchen welcke begrepen zijn de gemeene langden van 300 voeten , meute ftraten
van 5o voeten, ghelijc de volghende form aenwijt, om dacr opde boven{chreven
quartieren oordentelic te legghea. S : :

- Ditaldus

w
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SECTION 1.

Of the drawing of the quadrangular quarters of the Encampment on paper, in
order to follow this in the drawing in the field.

As in this Encampment there are a great many separate quarters to be annexed

to the others, namely eleven of the 11 Infantry bodies, and again 11 of the
Cavalry regiments, which can be seen from the second and third List 1) in
Chapter 2, with again other quarters belonging to them; thus it would be a very
difficult task to draw them hastily in good order on paper, to redraw them again
and to annex them to the others, if this was not subject to any adequate rule,
patticularly so, when this has to be carried out in great haste, as it often occurs
that after surveying the camp-site the lodging has to be effected at once. The
rule to be adopted here is the following:
Every one of the afore-mentioned quarters is drawn in a particular quadrangle
made from playing-cards, which are cut in such a manner that they have an equal
length of 300 feet and a width as shown in the respective List. For instance, if
Chatillon’s regiment proves to have a length of 300 feet, and a width of 708 feet,
then a small quadrangle of this length and width is cut according to a particular
reduced foot-measure, being indicated thereon together with the Colonel’s name, as
shown in the adjacent figure.

This is being equally done with the others. When al] these pieces of card-paper,
representing the various quarters, are all cut to measure and prepared, they are
shifted about and reshifted until they have obtained the desired order. In order
to achieve this in a more appropriate manner a number of parallel lines are drawn
on a piece of paper, at a distance of the common lengths of 300 feet, together
with the streets of 50 feet, as is shown in the following figure, in order to locate
the above-mentioned quarters therein in an orderly manner.

1) “1stand 2nd List” should be read: “znd and 3rd List”.
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Dir aldus bereyt zijnde, ic zal nukomen totte teyckening op pampicr, nemende

tot voorbeelt de teyckening dieder ghedaen wiert om her Legher veor Gulich,

. alwaer de plaets int veldt bezichticht wefende , fyn Porffelicke Ghenade nam befluye
vande Ruyterie, mette waghens, ooc mette Enghelfchen , en Schotten , onder den
Generael Cecil, buyten dit Legher te logieren zulcx dat de pampicre vicrhoecx-

kens van die quarticren daer nyt gelaten ziinde , 0o wiert de reft op’t bovenfchre-
ven
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This being accomplished, I shall now come to the drawing on paper, taking-as an
example the drawing that was made of the Army Camp before Juliers, where
his Princely Grace, after having surveyed the camp-site, decided to lodge the
Cavalry and their waggons, including the English and the Scots under General
Cecil 1), outside this Encampment, causing the paper quadrangles of the respective
quarters to be omitted, thus the remaining quarters were orderly arranged on the

1) *“The English and the Scots under General Cecil” is not correct; Sir Edward Cecil was only
General to the English during the expedition to Juliers (5¢. Leger II1, 179)..
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. .ven ghereghelt pampicr i oorden gheleyt , enaen (yn Forflelicke Ghemade verroont,
“welcke die wa verlegghende na fyn goetduncken, fy laghen voor befluytin oor- -
_ den als hier onder. B : S : :
«. ... Doch ftaet hiernoch te acnmercken ,datmen int legghen en veroordenen defer-
. -quartieren , zomwijlen bevinr dat zeo eenighe der zelve wat breeder of [malder
waren dan de teyckening op de pampierkens mebrengt, dat de veroordening des
Legers ghefchicter zoude moghen komen: In zulcken ghevalle machmen eenighe
uartieren, dic’c lijden moghen, wel wat breeder of finalder nemen, als vandec Wa-
ghens, Mar&, Artillerie,Vivres, vreemde Heeren, en ledighe plaets voor het quar
tier van fyn Foyffelicke Ghewade , want die niet zoo heel van paffe berckent en zijn
datfe niet wat breeder of fmalder en zouden moghen wefen : Maer de regimenten
van’t Voetvolc en Ruyterie , de quattieren van {yn ¥orflelicke Ghenade , en vanden
Generael der Artillerie, willen op haer gheftelde mact bliiven.
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above-mentioned ruled paper and shown to his Princely Grace, who, after shifting
them a little at his will, finally they were situated in the order as shown below.

Yet it should be observed, that in the location and arrangement of these quarters
one sometimes finds, that if some of them were a little wider or narrower than it was
found in the drawing on the pieces of paper, this might prove to be more suited
to the arrangement of the Camp. In such cases one may take some quarters, that
might afford it, a little wider or narrower, such as those of the Waggons, the
Market-place 1), the Ordnance, Victuals, foreign Gentlemen and the empty space
before the quarters of his Princely Grace, as they have not been calculated for so
exact a measure, that they could not be a little wider or narrower. However, the
Infantry- and Cavalry regiments and the quarters of his Princely Grace, and the
Artillery General’s quarters want to be kept to their fixed dimensions,

1) The width of the market-place in the drawing on this folio is 300 feet, just as on folio 15,
yet on folio 13 this respective width is 400 feet. So in the camp before Juliets the market-place was
taken smaller than the normal. :




26 Lrenzrusrivae

En volghens de voorgaende oorden vande pampierkens alzoo ligghende, wiett
doen de teyckening op pampier gedaen, met alarmplaetfen buyten om het Krijchs-
volc, welckedoen was ghelijc de form des 11 Lidts van't 1 Hooftftuc. '

Merét noch dacaenghezien defe manier van teyckening haeft ghedaen is, zoo
doet {yn Perffelicke Ghewade op elcken tocht van te voren bereyt maken verfcheyden
teyckeninghen,, d’eenemet Ruyrerie enalde reft, d'ander zonder Ruyterie , ten
eynde op datmen of thefluyt zoo viel, daer af voorzien zoude zijn,van welcke for-
men hiet noch eenighe zouden moghen gheftele worden, maerachtende de zake
deur tvoorgaende ghenocch verftaen te wefen, ic zal't daer by laten blijven.

: LIDT.
V ande meting der cvierhoeckighe quartieren des KrijchfVolex op’t cvels,
tvvele ghedaen vvort door den Leghermeter mot [yn bulpers.,

Eur de voorgaende gronteeyckening op pampier bekent zijnde hoedanich
D dereyckening op’t landt zal moeten welen , zoo begintmen eerft de reyc-

kening der vierhoecken vande regimenten of quartieren des Voetvolex, tot
welcken eynde ter plaets op’t velt meghebrocht worden ontrentde 150 quartier-
baken, of zoo veel alfmender ziet van doen te zijn , wefende ghefchilderde ftocken
byde 9 vocten lang , elc met een vaenken daerbovenaen, om dje te ftellen op de
hoeckender quartieren : Enwort by Trommelflach afgheroepen enop lijfitraffe
verboden die uyt te trecken,, want doenmen over eenighe jaren dat niet en dede,
her was onmoghelic de teyckening der quartieren te blijven, om dat elc totret ma-
ken der hutten alfdan hout van docn hebbende, zoo wierden ander ongheteycken-
de ftocken uytghetrocken. Ooc mede wort yghelic verboden tot die placts teko-
men ter wijle men de quartieren teyckent, uytghenomen de ghene dieder befchey-
den zijn, want doen eertijts zulcx oriverboden was , men konde gheen behoorlicke
teyckening doen, om tbelet van menfchen, waghens , peerden, ftroo cn hout , dat-
ter meghebrocht wort om te hutten.

Meré& noch datmen noodich bevonden heeft int Legher een alghemeene mate
te ghebruycken,, teweten een roe ghedeck in haer voeten en duymen, diemende
veldemaet noemt,uyt oorzaec dat d’ Aennemers van wercken, Ingenieurs,Control-
leurs van Fortificatien , Timmerlien , enander uyt verfcheyden Steden en Landen
komende,, elc een maet mebrocht , die in haer Stadt ghebruy& wiert , van matkan-
derveel verfchillende, daer verfcheyden onghefchictheden uyt volchden.

Noch wort den Leghermeter ghevolcht van al de Quartiermeefters der regi-
mcn‘tien » op dateen viethoec gheteyckent zijnde , aen elc die dadelic ghewefen
worde. .

Dit zoo zijnde, de vierbaken van elc regiment worden op’t landrgheftelt , na
den eyfch vande voorfchreven teyekening op pampier, begrijpende vierzijdeghe
rechthoecken [anc van voren tot achter 200 voeten ,om het Krijchfvolc , dat ghe-
daenwort door't behulp des Meterskruys , en meting der langden na ghemeene
Landtmeters wijfe, twelc aende Ingenieurs ghenoech bekent zijnde, enbehoeft
hier geen naerder onderrichting : alleenlic mochtmen wat vermaen doen van lich-
ticheyr, te weten datmen vande vier zijden der vierhoecken maer een en behoeft te
meten , of twee daer een zijde des Leghers beghint , want de reft ghefchiet bequa-
melicker deur driebaecking en tbehulp des Meterskruys, zoo henlier kennelic is.

Merét noch dat elcke vier baken eens regiments gheteyckent worden met dgheta—

len diemen op debaecftocken fhijdt, met ghetal-letters van I V en X, die nﬁ“
rechte
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Thus, according to the afore-mentioned order of the pieces of paper thus

sxtua.ted the drawing -was traced out on paper with the alarm-posts round about
the soldiers similar to the figure in the 11th Section of Chapter 1.
It should further be- observed, that since this manner of drawing is being
accomplished easily, his Princely Grace, in each campaign, orders various
drawings to be made in advance, one including the Cavalry and all the rest, one
excluding the Cavalry in view of the fact, that whatever decision was ma.de
adequate diagrams should be available, which might have been given in a few
additional figures, however, as I am of the opinion that the matter will have been
sufficiently understood by the preceding figure, I shall leave it at that.

SECTION 2.

Of the staking out of ibe quadrangular quariers of the soldiers in the field,
which is carried out by the Castrametator and bis assistants.

As by the preceding ground-plan on paper we are able to determine the lay-out
in the field, thus one first starts with the staking out of the quadrangles of the
regiments or quarters of the Infantry, for which purpose about 1501) quarter-
beacons are carried along to the space in the field or as many as prove to be
necessary, consisting of poles, that are painted, about 9 feet in length, each bearing
a small pennon at the top to be put up at the comers of the quarters. And it is
called out while beating the drums and strictly forbidden to pull them out under
penalty of corporal punishment, for, when some years ago, one did not take these
measures, it proved to be impossible to maintain the ground-plan of the quarters,
because any one building his hut and wanting wood would pull out other poles,
that had not been marked. Besides it is forbidden for any one to come to these
grounds while the quarters are being matked out, except for those, who are
engaged in the work, for in earlier days, when this order had not been issued,
it was found to be impossible to make a proper lay-out on account of the men
interfering with their waggons and horses, straw and timber, they are carrying with
them for building their huts.

It should also be observed, that it proved to be essential to use in the Army
Camp a standard measure 2), namely a rod, divided into feet and inches, which is
called the field-measure, due to the fact that the Contractors of works, Engineers,
Superintendents of the Fortifications, Carpenters and other men coming from
various Towns and Countries, every one of them produced measures used in their
Towns, all mutually different, resulting in many inconveniences. Moreover all the
Quartermasters of the respective- regiments follow the Castrametator in order
that any quadrangle, that has been drawn, could be assigned at once to every one of
them.

This being so, the four beacons of each regiment are put up in the field
according to the requirements of the ground-plan on paper, comprising a number
of quadrilateral rectangles, measuring from the front to the back 200 feet in

1) The number of 150 quarter-beacons appears to be too large, since for the 11 “quartets” of
the Camp there were merely required 44 (see the figure on fol. 37 and the number of 100 beacons
stated on fol. 27 and 30).

%) For the standard or “field-measure”. according to Stevin’s proposal being “the rod divided
into feet and inches”, see Gen. Introduction, p. 24.
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rechte fnekens haelt ghekerft zijn ,te weten de vier baken van het regiment datmen
eerft afitee@telcmer 1, vanhettweedeelcmet I, -enzoo voortsmet d’ander:
Twelc ghedaen wort om verfcheyden fwaricheden te voorkomen , eenfdeels deur
dien de Quarriermeefters zelf om de groote menichte der baecken zomwijlen in
twijffeling en met malkander in ghefchil gheraken, van hun eyghen quartieren.
Tenanderen , dacden Leghermcter { die op elc quartier des pampiers zulcke ghe-
talen teyckent als de quartierbaécken hebben ) na een quartier ghevraeche zijnde,
da ftracx weet aen te wijfen, zonder ter plaets te moeten komen, * :

Zoo hacft een regiment alzoo gheteyckent is, men toonet.aen fyn Quartier-
meefter om dat te bewaren.

Maer al de quartierbaecken van’t Krijchfvole defes voorgenomen Leghers ghe-
ftele zijnde , {y komen te ftaen in zulcken oorden als de volghende form uytwijtt,
alwaermen byder ooghe zien mach , hoe noodich de vootichreven teyckening der
ghetalen op de baecftocken is, om elc quartier zekerlic te kennen:

M I T
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3 LIDT. |

V ande meting der plactfen dieder noodich zijn ot vijen der hustenén firaten
dacr tufJchen, evvele ghedaen vyvort by ele Quartiermeefler
. ‘in [yn regiment. S

| } Quartiermeefters metinghen elc in fyn regiment , twelcals ghezeyt is int

- Pl Kortbegrijp defes Hooftftucx, by den Leghermerer onmoghelic is oor-

J dentelic ghedaen te worden, op zoo korten tijt als hier verey {cht is. _
Den Quartiermeefter dan zal by bem hebben een grontteyckening fyns regi-
E3 ments,

: ,_\'» Es Leghermeters meting ghedaen:zijnde als voren, zoo volghen der
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length 1) round about the soldiers, which is done by means of a surveyor’s cross 2).
The respective lengths are measured according to the general practice of the
surveyors, being adequately known to the Engineers, so that this need not be .
further explained here, except for a few minor points that should be observed, -
namely, that out of the four sides of a quadrangle only one has to be measured,
or two, where one side of the Encampment is started, the rest getting better
accomplished by means of three beacons 3), and with the aid of the surveyor's
cross, as is common knowledge to them.

It should further be observed that each of the four regimental beacons are marked
with numbers, which are carved into the beacon-stakes, with numbers in Roman
characters such as I, V, and X, which are being carved in straight notches, viz. the
four beacons of the regiment, that is first marked out, each with I, those of the second
regiment each with II and likewise all the others. This is being done in order to
prevent various inconveniences, partly because the Quartermasters themselves often
get into a muddle or fall into disputes about their own quarters on account of the
latge amount of beacons. And partly that the Castrametator, (drawing in each
quarter on the pieces of paper the numbers marked on the quarter-beacons) when
asked after a particular quarter, will presently be able to point this out off hand,
without it being necessary for him to go there.

As soon as the regimental lodgings are thus drawn, these drawings are shown
to the respective Quartermaster to be kept by him.

So when all the quarter-beacons of the soldiers of the intended Army Camp have
been put up, they are found to be arranged in such order as has been indicated in
the following figure, from which one can clearly see why it is absolutely essential
that the numbers are being carved into the beacon-stakes, so that each quarter can
be exactly identified.

SECTION 3.

Of the measurement of the spaces required for the rows of huts and the streets in
between, which is being accomplished by each Quartermaster in his regiment.

When the Castrametator has accomplished his measuring task as before, then
the Quartermasters take on their measuring-tasks, each in his regiment, which,
as has been stated in the Summaty of this Chapter, cannot be properly executed by’
the Castrametator within the short time available here.

Therefore the Quartermaster must carry a ground-plan of his regiment with

1) The dimension of 200 feet round about the =cldicrs has naturally been measured within that
of the 300 feet available for the regiment 1 question, according to the figures on fol. 7 and 8,
respectively for the Infantry and Cavalry.

%) For the “Surveyor’s cross™ the reader is teferred to the notes to fol. 27and 28 of the S /ertten—
bouwing, in which the “Landtmeters rechtcruys™ is dealt with. See also Vol. II A, 429 and Vol.
11 B, 76s.

3 By “driebaecking” is meant the staking out of a direction ot line by pointing from a beacon
across two other beacons. (cf. Vant Belegeren. p. 435: “Ick driebaeck dacrna op HF .. .”).
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tnents , als die van’t 3 Lidedes 1 Hooftftucx, om daer op alle noodighe langden te
vinden zoo hy die niet ghenoech int hooft en hadde , ooc een veltmaet lanc ten
tminften 8 voeten , en zeker toukens om diete ghebruycken zoo gezeyr zal worden.

Wefende hier me aldus voorzien ter plaets fyns quartiers , twelc ic neem te we-
fen tuflchen de vier baeckens A B C D, beteyckenende den vierhoec vander
Krijchflien logijften, zoo verdeclt hy langs een ghefpanaen toukende langde A B
van 8 tot 8 voeten ghelijc fyn grontteyckening uyrwijft, ftekende tot elcke plaets
een flocxken of tacxken zoo aengewefen wort mette tippelingen tuffchen A en B
ftaende: Dergelijcke verdeeling doet hy ooc aen’tachterfteeyndeals van D tot C.

Amll.’l’llllll'l'(.l FETRPEIIINSPOVTICODRDUERS
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Dit zoo verre ghedaen zijnde, zoo refter nute doen de verdeeling der hutten
van'z Krijchfvelc door de Serganten daer int 4 Lidraf ghezeyt zat worden. Maer
daerentufichen gaen de Quartiermeefters voort mette teyckening van der Capitey-
nen logijften voor het Krijchfvole, en vande Soetelaers hutten achter het Krijchfs
volc, ghelijc de voorfchreven teyckening des 3 Lidrs int £ Hooftftuc uytwijt.

4 LIDT.
V ande verdeeling der busteninde rijen , by elc Sergant in [yn cvendel.

Q@Er Quartiermeefters metinghen ghedaen zijnde als voren, zoo volghen
der Serganten verdeelinghen vande hutten elc in {yn vendel, twelc als
#ohezeytis int Kortbegrijp defes Hooftftuck by den Quartiermeefter on-
moghelicis oordentelic ghedaen te worden, op zoo korten tijdt als hier
vereyfcht is.

Den Sergant behoort bekernt te zijn (daer den Quartiermeefter 0o¢ de hantaen
moet houden) hoe veel hutten dat fyn vendel behoeft, twelc hy weten kan deur
voorgaende logiering, of zoo’t d’eerfte mael waer deur ondervraging der Soldaten,
wicalleen of met malkander logieren willen ; Alwacr te ghedencken ftact datmen
elc Soldaet of cameraetfchap zoo veel breede gheeft als fy beghceren , maerinde
langdc, dats van voren tot achrer, en moghen haer hurten niet langher noch korter
zijn dan 8 voeten : En wost hier deur metter daet ghemeenelic bevonden, dat 100
Soldatenacn twee rijen hucten genoech hebben , alzoo fy niet gheern meerder hues
ten enmaken dan fy beheeven:Doch 200't in eenighe vendels anders viel (ghgii&

eur
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him, like the one given in the 3rd Section of Chapter 1, in order to find all the -
necessary lengths indicated thereon, in case he does not know them so well from.
memory, also a field-measure of at least 8 feet in. length and several cords, the
use of which will be explained later.

Being thus provided on the site of his quarters, which I take to be situated
between the four beacons A B C D, signifying the quadrangle of the soldiers’
lodgings, he now divides along a stretched cord the length. AB from 8 to 8 feet,
following the indications in his ground-plan, and puts up in each spot a small
stick or twig, as it is indicated by the dotted line between A and B. A similar
pattition is also made at the rear-énd such as from D to C.

This being accomplished so far, there still remains to make the distribution of
the soldiers’ huts by the Sergeants, which will be explained in Section 4. But
meaawhile the Quartermasters proceed with the drawing of the Captains’ lodgings
-in front of the soldiers and of the Sutlers' huts at the back of the soldiers, as it
has been indicated in the drawing, previously described in the 3rd Section of
Chapter 1. '

SECTION 4.
Of the distribution of the buts over the rows, by each Sergeant in bis company.

The Quartermasters having accomplished their measuring-tasks as before, the
Sergeants start the distribution of the huts, each Sergeant for his own company,
which, as has been explained in the Summary of this Chapter, cannot be properly
carried out by the Quartermaster within the short time available here.

The Sergeant should know (and the Quartermaster should keep a strict hand
upon it) how many huts are wanted in his company, which he may know from a
previous encampment, or, if it happens to be the first time, by interviewing the
Soldiers in order to find out which of them either want to lodge by themselves or
share their lodgments. Here it should be borne in mind, that every soldier or’
group of soldiers is given as much width as they desire, yet as to the length, i.e.
from the front to the back, their huts should neither be longer nor shorter than
8 feet. Consequently it is indeed generally found, that for 100 Soldiers two rows
of huts will suffice, as they do not want to build more huts than théy require. Yet,
if in some companies it should turn out to be otherwise, (which might occur
because many soldiers have their wives and children with them) one is free to. give
* less space to those demanding too much, or, in case of emergency, to assign to them
another row of huts. Now as to the number of huts that is found to be there, this
number is to be divided in two, bringing to each side about an equal number of huts,




. Lecusruaring . . -
deur veel Soldaten die wijfs en kinders hebben ghebeuren moche ) menmach de
ghene diete veel placts eyflchen minder gheven , of z0o’t den noot vereyfcht hen-
[ien cen rije hutten meer veroordenen.  Nu dan tghetal der hutten datmen alzoo

‘bevint zalmen in tween declen, brenghende op elcke zijde ontrent evenveel hue-
ten, cn die op zulcken verheyt van malkander veroordenen, dat deledighe plaetfen
daer tafchen vallendebykans cven wijt zijn, welverftaende dat op elc uyterfte eyn-
de der rijen aldijt_eenhurre moetkomen, op datde form van elc vendel enococdes
heelen regiments altijt een vierzijdich rechtshoec zij,en op dat de ftraten daer langs

26

henen ftreckende,, evenwijt enrecht loopen.  Her wort.ooc verftaen datde twee - -

.voordte hutten van elc vendel zijn voor den Lieutenant en Vendrich , te weten des
Lieutenants op de recheer zijde, dander op de flincker, en de twee acheerfte hutren
voor detwee Serganten , op dat ghelijcfe int reyfen of voorttreden de lactfte des

- vendels zijn, hier int logicren ooc de laetfte hutten hebben. -

Aende Sergantcn aldus bekent zijnde waer op fy acht moeten nemen,, zoo gaet
haer teyckening der hutten aldus toe : Elc van henlien die twee rijen hutten heeft,
frele vier ghefpannen toukens tuffchen de teyckens by den Quartiermeefter ghefte-
ken,daer de huten tuffchen komen moeten, als inde voorgaende form des 3 Lits d=

* viertoukens AD. EF. GH. IK. Enom eclc huste te beteyckenen fteeét hy

vier ftocxkens , bedieride haer vier hoecftijlén, waer mie des Sergants teyckening
hedaenis. Na de voorfchreven dinghen wort noch vereyfcht dat ele Sergantin
{ynvendel wel toczie en fyn beft dee, dat de Soldaten buyten deghefteldeteyc-
kens niet en bouwen': En den Quartiermeefter dacelc Sergamt behoorlic opziche

"draghe : Enclc Capiteyn dat {yn vendel wel oordentelic ghelogiert zij : En elc

Colonel dat fyn regiment tot voorbeclt van al d'ander mach verftrecken:want daer
‘me kan't int gheheel oordentelic toe gaén , tottet welcke de bovenfchreven Ampt-
lien te meer behooren gheneycht te zijn, om dat elc van henlien hoopt of behoore

" ze hopen totten haochltentrap te gheraken , waer toe men kennis der oordentelic-

ke logiering zoo noodich houdt als voren ghezeyt is. ST
Deur tghene tot hier Vande meting en teyckening eens regiments Voetvolcx
befchreven is, kanmen ghenoech verftaen de meting en teyckening der regimenten
vande Ruyters. Aengsende de teyckening van dander quartieren, -als vanf{yn
Worflclicke Ghenade , Generael vande Artillerie , Officieren van't Legher, Waghens,
en Marct, diens formen int 6, 7, 8, 9,en 10 Lidedes 1 Hooftftucx verklaert zijn,
‘Aenghezien van elcx maer een form teteyckenenen is, dieluttel wercx in heeft,
- endat daertoe gebruy& worden verfcheyden Ingenieurs elc haer ftuc verftaende; -
en ghedaen konnen hebben zoo hacft of ¢cerdacmende teyckening der quartieren
‘van't Krijchfvolc volbrocht heeft , zoo ift onnoodich daer af hicr onderrichting te
befctirijven. ‘ L : .
De meting aldus volbrocht wefende,, zoo wort aen tvolc des Leghers datmen
verboden hadde daer by te zijn, aenghezeyt elc t¢ moghenkomen zien nafyn
 plaets.

§ LIDT.
Vande teyckening der alarmplaets, Kiel[pitting des graches, en berekening
hoe <veel yder regiment graves moet.

Efeceyckening vande alarmplacts mette kicl{pitting worr ghedaen deur een
Ingenicur met fyn Conduéeurs , by hem noch hebbende 50 of 6o Pio-
nicrs, die de kielfpitten ftcken langs ghefpannen lonten, te weten twee rech-

t¢ linien
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which are being arranged at such distance from each other that the empty spaces in
between are found to be almost of the same width, that is to say that at every
rear-end of the rows there must always be a hut in order that the shape of each
company and also that of the whole regiment should always form a quadrilateral
rectangle and that the streets manning along them will always have the same width
and run straight. It is also to be understood, that the two foremost huts of each
company are meant for the Lieutenant and the Ensign, viz. the Licutenant on the
right side and the other on the left side and the two hindmost huts for the two
Sergeants, in order that, like when marching off they are the last of the company,
they also have the end-huts in the camp.

So as the Sergeants know what they have to mind, the drawing of the huts is
carried out in the following manner: every one of them having two rows of huts
at his disposal, suspends four cords, stretched tightly between the marks put up by
the Quartermaster where the huts have to come. in between, as has been shown
in the preceding figure in Section 3 by the four cords AD, EF, GH, and IK. And
in order to mark out each hut he puts up four small SthkS mdlcatmg its four
corner-posts, after which the Sergeant’s drawing has been finished. After the
afore-mentioned tasks, it is still required that every Sergeant exercises close
supervision in his company and takes good care, that the Soldiers do not built
outside. the marks that have been put up. The Quartermaster again has to see that
each Sergeant exercises due supervision and each Captain sees to it that his
company is orderly lodged and each Colonel makes his regiment set an example
to all the other regiments, for this will highly contribute to the good order in the
whole camp, to which the above-mentioned Officers should be all the more
disposed, as each of them strives or should strive to rise to the highest rank to which
the kncwledge of an orderly lodgment is highly essential, as has been mentioned
before.

By all that has been described so far about the marking out and drawing of an
Infantry regiment the tracing out and drawing of the Cavalry regiments will be
adequately explained. As to the drawing of the other quarters, such as those of

. his Princely Grace, the Artillery General, the Officers belonging to the Army

Camp, Waggons and Market-place, these figures have been explained in Chapter 1,
Sections 6, 7, 8, 9 and 10.

Seeing that of each quarter one has only to draw one figure, which is not much
work, this work being in the. hands of various Engincers, who are each well
posted in this kind of work and could have carried this out as soon as or before the
drawing of the Soldiers’ quarters has been accomplished, therefore it is unhecessary
to describe an instruction for it here.

After the marking out has thus been fully accomplished, the soldiers of the
Army Camp, who were not allowed to be present, are now told, every one of them,
to come and see his space.

SECTION 5.
Of the plotting of the alaym-post, the tracing of the ditch and the calculation as
to which part of the digging has to be carried out by each regiment.

This plotting of the alarm-post together with the tracing of the ditch is carried
out by an Engineer and his Conductors with an additional number of 50 or 60
Pioneers, who are digging the grooves along matches, that are stretched, namely in




o LEcHERMETING
te linien 6 voeten van malkander voor breede des grachts , daeraf de biinenfte is
206 voeten vande logijften der Capiteynen,zulcx dat de 200 voeten blijven voor
breede der alarmplaets, en 6 voeten voor de dicte des borftweers. Merétnoch dar
hoewel hier voren het volc des Leghers aenghezeyt is elc na fyn plaets te moghen
komen, zoo en doet dat gheen bezonder verhindernifle tot defe teyckening , aen-
ghezien het niet en zijn Ean twee rechte linien die verre ghenoech van't Krijch(t
volc komen.

De voorfchreven kielfpitten alzoo ghefteken zijnde , daer reft rekening te ma-
ken hoc veel voeten grachts elc regiment zal uytgraven, twelc in de Hoockmoghende
Heeren Staten Leghers door't Voetvole by ghemeenen reghel moet ghedaen wor-
den, zonder daer voor yet te bretalen.  Tot defen eynde zien ic inde voorgaende
teyckening op pampier des 1 Lidts defes Hooftftucx , (twelc noch klaerder ftaet in
de form des 11 Lidrs van’t 1 Hooftftuc) hoe lanc diekielfpitten vallen,en wort be-
vonden de twee langfte zijden elcke van 2000 voeten,en detwee kortfte elcke van
1750, tzamen 7500 voeten , wer toezijn 8560 Soldaten , te weten in elc regi-
ment als hier onder, twelc ghetrocken is uyt de 2° Lijfte des 2 Hooftftucx:

Chattillon 1660
Bethune 1660
Vriefen 960
Veer 1320
Graef Ian Ernft 1310
Vier Garden 00
Gracf Ernft 1050

Somme 8560 Soldatenhebbentegraven 7500 voer.

Hier me zegh ic n2 de manier der reghel van Compaignie:
85 6 o Soldaten, mocten graven 7 5 O o voeten, wat 16 6 0 Soldaren van Cha-
ftillon ? komt 1 4 5 4 voer, die ic ftel nevens Chaftillon , en doende dierghelijcke
met d’ax:ider regimenten, zoo {tact de form der berckening, enkomt voor clc als
hier onder:

Chattillon 1660 Soldatenhebbentegraven 1454
Bethune 1660 1454
Vriefen 760 666
Veer 1220 1157
Graef IanErnft 1310 1148
Vier Garden 8oo0 701
Grasf Ernft 1050 920

———

85 60 Soldaten hebbente graven 750 0 voet.

De langde der voeten die elc regiment tockomt, teyckentmen buyten den uyter-
ften kant des uyterften kielfpils mer een kruys in d'aerde ghegraven. Laettot voor-
beelt van dien inde form des 13 Lides van't x Hooftftuc zoodanighe teyckening be-
ghinnen aenden hoec H, alwaer gheteyckent zijnde een kruys, men meet van daer
af 1454 voeten voor het regiment van Chattillon, die ftrecken neem ic tot I, daer
ooceen kruys gheftelt wort, en’sghelijcx ghemeten 1454 voeten voor Bethune,
fy komen neem ic totaen'tkruys X : En zoo voortgaende, het laetfte overfchie-
tende deelis voor hetregiment van GraefEraft, twelc ( zoo inde mate nict ghe-

mift en is) op’s Jandt moct bevanden worden van 920 vocten , wacr me volbrqc:{xt
’ 15 d¢
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Fig. 5. Plotting of the Alarm-Post.

two straight lines at a mutual distance of 6 feet for the width of the ditch, the
inner groove being situated at a distance of 206 feet from the Captains’ lodgings,
thus leaving 200 feet for the width of the alarm:place and 6 feet for the thickness
of the parapet 1). It should further be noted that, although the soldiers of the
Camp have been told beforehand to come to their respective space, this does not
cause any particular inconvenience to the plotting to be accomplished, as here it
is merely a matter of two straight lines being far enough away from the Soldiers.

Now that the afore-mentioned grooves have been cut, there remains the
calculation to be made as to how many feet of the ditch each regiment is to dig
out, which according to the general rule, in the Armies of the States General has
to be carried out by the Infantry, without receiving any payment for it. With
regard to the latter I see from the previous drawing on paper in the Ist Section
of this Chapter (which is found more clearly in the figure of the 11th Section of
Chapter 1) how long these grooves are, and it is found that the two longest sides
have 2000 feet each and the two shortest sides 1750 feet each, together 7500 feet, for
which a number of 8560 Soldiers is available, namely for each regiment as it is
shown below, which has been derived from the 2nd List of Chapter 2:

Chatillon 1660
Bethune 1660
The Frisians 760
Vere 1320
Count John Ernest 1310
Four Guards - © 800
Count Ernest 1050

Sum total 8560  Soldiers have to dig 7500 feet

1) In the accompanying drawing fig. § the arrangement and situation of the alarm-post has
been more cleatly indicated than on fol. 15.
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By this I mean that according to the rule of Compaigny 1): 8560 Soldiers have
to dig 7500 feet, that is for 1660 Soldiers from Chatillon’s regiment 1454 feet,
which I put next to Chatillon, doing the same with the other regiments, thus the
order of calculation for each regiment is as below: .

Chatillon 1660 . Soldiers have to dig 1454

Bethune 1660 1454
The Frisians 760. 666
Vere . 1320 1157
Count John Ernest 1310 1148
Four Guards 800 701
Count Ernest 1050 920
8560  Soldiers have to dig 7500 feet.

The length in feet, allotted to each regiment, is being marked outside the outer-
most side of the exterior groove by means of a cross outlined in the earth 2).
Let us take as an example the figure shown in the 11th Section of Chapter 1

- starting with the angle H, where a cross has been drawn, from this point one
measures 1454 feet for Chatillon’s regiment, this space I take on to I, where there
is again a cross being drawn and here we measure in the same way 1454 feet for
Bethune, going up, I assume to the cross K. And while thus continuing, the last
remaining part proves to be for Count Ernest’s regiment, which, (that is to say,
if there have not been any mistakes in the measures stated) is found to be 920
feet in the field, by which the drawing or measurement of the Encampment has
been acc'ornplished, which I had intended to describe in.this Chapter 3.

) For the rule of Compaigny cf. also: Pratigue 4’ Arithmétigue in Volume II-B, 711.

#) “Kielspil” should be “Kielspit” (groove); in what manner were the crosses H, I, etc. in-
dicated in the figure on fol. 15, outlined in the earth? Would not a stake and cross-lath have been
mote appropriate?




LerocuzruMering 4t

isde teyckening of meting des Leghers dieic in dit 3 Hooftftuc voorghenomen
hadde te befchrijven.

6 LIDT.

Inthoudende ruermaen, om tghene vvel ghateyckent en ghebose 1,
in goede form te onderbouden.

Ot hier toc vande teyckening des Leghers ghezeyt zijnde , zoo refternock

wat zente roeren van tghene de Quartiermeefters clc in hun quartier daer

benevens hcbben gade te flaen , om tghene wel ghereyckent en ghebout is,
in goede oorden te onderhouden.

. Ten ecrften, dat gheen Soldaten, hun vrouwen, kinderen,of ymandt van harent
weghen, binnen de regimenten byde Soldaten en zullen moghen tappen , goet ver-
koopen , of zoetelen , want voor zulcke de Soetelacrs huteen achter de regimenten
veroordent zijn.

Ten tweeden , dat de Quartiermeefters op de alarmplactfen en ftraten ele voor,
achter, of nevens {yn quartier gheen koocputten , dobbeltafels , noch ander putten
en laten graven, om dateet by doncker zorghelic is over zulcke weghen te gaen, in
perijckel van menfchen en peerden, hals en beenen te breken,voornamelic ten tijde
vaa alarmen die inde duyfter nacht komen , twelcmen te meer met reden verbier, |
om dat acheer alle hutten der Soetelacrs, plaers veroordent isom koocpurente
maken buyten zulcke weghen. v

Tenderden, dat de Quartiermecfters op de voor{chreven alarmplactfen en we-
ghen ele voor, achter, of nevens {ynregiment, niet toe en laten eenich ghebou van
hutten , flelling van tenten of kramen , verkooping van goeden op waghens of kar-
ren, of anderzins voortftaende, maer bevelen diena de marct te gaen.

Ten vierden, aenghezien de Vieefchflachters hier toeghelaten wort te logicren
inde hutten achter de regimenten , endar van't inghewant der gheflaghen becften
ecn groote vuylicheyt en flanc komt, zieGten veroorzakende, daer af in ecnige onfe
voorgaende Leghers, ghelijc ooc in ander, ghebrec gheweeft heeft ,zoo wort daer
teghen nu voorzien met in d'aerde dicpe putren te graven, daermen op leght fterc-
kehouten, en daer op tacken met blaren,of ftroo, doch gade flaende dat int midden
blijve een gaetken daermen een caffiijnken of
racmken op leght, van form als hier nevens,

' ‘met een vierkant deurken daer in van ontrenc
= = 16 of 18 duyin, daerna leghtmen hierop de
aerde die uyt de put ghekomenis , doch zoo
dateet voorfchreven deurken vrijelic mach open en toc gacn voor de ghenedichet
inghewant daer in te worpen hebben, waeruyt dangheen ftanc en komt , ghelije
metter daet bevonden is, totrer welc ooc naerder reden kan vervoecht worden,, te
weten dat der menfchen doode ftinckende lichamen begraven inde kerchovenja in
befloten kercken, gheen ftanc engheven.  Meré noch dat , al worden defe putten
in fratenof weghen ghegraven 200 zijnfe zonder perijckel van menfchen of bee-
ften des nachrs dacr inte vallen, ghemeré [y boven gheftopt zijn,  Zulcken put of
putten zal el Quarticrmecfter den Viecfchflachrers docn maken die in hun quar-
tier willen logieren : Sy worden ooc bequamelic ghebruyé by de keuckens van
grootc Heeren Hoven, die anderzins ghemeenelic met ftanc ghequollen zijn.

Ten vijfden zal den Quartiermecfter door de Pionieis een ‘greppe doen graven
vantweg voeten brect, twee voeten dicp , ten eynde der tien voeten die achrer de
Soctelaers

[ -
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SECTION 6.

Containing a warning to keép in good repair that which has been well drauwn )
and built.

After having spoken so far about the drawing of the Encampment there are still
a few things to be touched upon concerning that which the Quartermasters, each one
in his own quarters, have to"observe as well in order to keep all that has been well
drawn and built in good repair.

Firstly, that the Soldiers, their wives, children or anybody related to them, are
not allowed to retail beer, to sell goods or sutlery with the Soldiers inside the
regiments, since for these people the Sutlers’ huts are ordered behind the
regiments.

Secondly, that the Quartermasters are not to allow any cooking-pits, gambling-
tables or other pits to be dug in the alarm-places and in the streets situated in front,
at the back or alongside their quarters, as it is very precarious to walk these roads
in the dark so that men and horses are in peril of breaking their necks and legs,
particularly during the alarms, when given in the dark night, which is prohibited
all the more on reasonable grounds, because at the back of all the Sutlers’ huts
there is a special space assigned to make the cooking-pits outside such roads.

“Thirdly, that the Quartermasters are neither to allow the erection of huts, tents
or-booths in the afore-mentioned alarm-places and roads, in fromt, at the back
or alongside their regiments, nor the sale of goods from waggons or carts or other-
wise, but should order them to go to the market-place.

Fourthly, since the Butchers are allowed here to occupy the huts at the back of
the regiments and the entrails of the slaughtered animals. .cause much garbage
and stench bringing about diseases, and since in some- of our previous Encamp-
ments as well as in others there have been infections, precautionary measures have
now been taken by digging deep pits into the earth ‘covered by strong. pieces of
wood with boughs and leaves or straw on top of them, taking good care that there
remains a small hole in the middle, which is covered by a casement or frame, as
shown in the adjacent figure, with a small, square shutter or door measuring about
16 or 18 inches, then this is covered with the earth, that has come from the pit, in
such manner that the afore-mentioned small door can freely open and shut for those,
who have to throw the entrails into it, so that it does not give off any foul smell.
This has indeed proved to be effective and the reason why follows also from the
fact that men’s dead and stinking bodies, buried in cemeteries, even in closed
churches, do not give out a foul smell either. It should be borne in mind, that
although these pits are dug into the streets and roads they are without-any peril of
men or animals falling into them at night, because they ate covered on top. Every
Quartermaster will therefore instruct the Butchers, wanting to lodge in their
quarters, to make a similar pit or pits like these. They are also effectively used
near the kitchens of grand Sexgmors who could otherwise be greatly annoyed by
their foul smell.

Fifthly, the Quartermaster is to order the Pioneers to dig a furrow of two feet
in width and two feet in depth at the far end of the ten feet of empty space at the back
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42 LeEcnenrnmarives
Soctclaers hurten tot open plaers ghegheven zijn , en dat om henlien daerbinnen.
te doen bliyven,, want anders gheraken de koocputten die d’cen voorder van fyn
hutre ftele als dander , op de groote ghemeene ftraee te komen , mertet onghemac
daervoren af ghezeytis , ooc veroorzakende kromme onghefchicte ftraten : Al
twelcmen voorkomt mette boven{chreven greppe. ' :
Ten zeften is te weten,dacter eenighe hun voor Kooplien of Soetelaers uytghe-
ven, engheen cn zijn , welcke int beghin alfmen de plaetfen uytdeelt de befte be-
fpreken ; maer alzoo die daer na blijven ledich ftaende, en gheengoetdaerinen
komt, en dat fy daghelicx zegghen alle ure dat te verwacheen , z00 houden fy dac
z0o langhe fleypen tot dat fy die plaetfen aen ander Kooplien daer na komende,
ten dierften verkoopen. Om dit ongheval te voorkomen, zoo deeltmen de plaet-
fen uyt, op zulcke voorwaerde, dat by aldien eenander komt diefe begheert,en {yn
goet byder hant heeft, datfe den zelven zal ghegheven worden, en tghebouvan’
hutting dat fy tot decmantel moghen begoft hebben , zal verbeurt zijn, zonder van
hun arbeyt yet te moghen eyflchen, noci ooc vande ftoffe, wan als fyfe op'tlande
ghehaelthebben, zoo enbehoortfe henlien niet toe :*Aengaende hun ydeltenten
of kramen die {y mebrenghen en hun eyghen zijn, die moghen fy wech nemen. -

+ HOOFTSTVC,

Vantghene, myns ghevoelens, oorboor en noadich zou-
de zijn totte gheduerighe form eens Leghers,
die altijt de zelve mocht blijven.

 KORTBEGRYP DESES 4 HOOFTSTVCX.
Hier 2ullen in ijndrie Leden cvan zulcken inhout als cvolght:

1 Lidr, waerom inde voorgacnde manier der Leghermeting de Romeynfchewijfe
niet zoo zeer naghckomen en isalfmen wel zoude hebben konnen doen,

3 Lidr, inhoudende voorflach van teyckening eens Leghers,diens form langduer-
’ licde zelve mocht blijven. . L

3 Lidr, vande verdeeling des Krijchsvolcx die totte gheduérighe oordmtcliéke
Leghermeting noodichis. . o o '

1 LIDT.

V'V atrom inde rvaargamdé manier der Leghermeting de Romeynfche vvijfe nict
zoo zeer naghekomen en s alfmen vvel goude hebben konnen doen.

der Romeynen zeer bezonder gheweeft te hebben , zulcx dathun vyandr

' den Koninc Pirthus ( zoo Plutarchus vethaelt ) hem daer in verwonderde,
zeydedat de oordenvan Barbarifche niet Barbarifch enwas : Allmen oocinziet
de form van dien na Polybius befchrijving ( welcke hier voren gheftelt is int 1 Lide
des 1 Hooftftucx ) men bevint daer in benevens de bequaemheyt ooc naghevolche

v Ardinfll. tezijn de lijczijdicheyt, dacr de oude * Boumeeftérs in gheftichten ernlﬂ';‘lcifi op
' ecteden.

HEt wort na tghevoelen van velen daer voor ghehouden , de Leghermetin
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of the Sutlers’ huts, distributed to them, in order to keep them within this space, for
otherwise these cooking-pits, that one man erects further from his hut than the
other, will get on to the wide public road, causing the afore-mentioned
inconvenience and also crooked, unsuitable streets. All this is being prevented by the
above-mentioned furrow.,

Sixthly, it should be known, that some people pass themselves off as Meschants
or Sutlers without practising these trades, and at the outset, when the respective
space is being allotted, will reserve the best. However, when shortly after, this
space remains unoccupied and they do not bring their goods in it, while daily
saying that they may expect thes¢ goods any time, thus they let this drag for such
a long time, that they can sell these places at high prices to other Merchants coming
after them. In order to prevent such mishaps, the space available is being
distributed on such terms, that should there be any one’ desiring it and having his
goods at hand, this space will be allotted to him, whereas the huts, that they have
started to built as a disguise, will be confiscated, without there bemg any provision
for claiming an allowance neither for their work nor for the material used, for if
the latter has been obtained in the field, it does not belong to them.

With regard to their empty tents or booths, which they bring along with them
and are their own, these things they may take away.

CHAPTER 4

Of that which, according to my opinion, would be useful and necessary to
a permanent form of Encampment, which should always remain the same.

SUMMARY OF THIS 4th CHAPTER
This shall comprise three sections of the following contents:

Section 1 explains, why in the preceding method of Castrametatio the Roman
manner has not been followed as strictly as it could have been done.
Section 2 contains a suggestion for the drawing of an Encampment whose form
could remain for a long time the same.
Section 3 deals with the distribution of the soldiers required for a permanent
- and otdetly Castrametatio.

SECTION 1.
Why in the preceding method of Castrametatio the Roman manner has not been:
followed as strictly as it could have been done.

Many people are of the opinion, that the Castrametatio of the Romans has been of
a very peculiar character, so much so that their enemy, King Pyrrhus (as has been
narrated by Plutarch 1) had been surprised, and said that the order of the Barbarians
was not barbaric at'all. Now if one further considers the figure of it as it has been
described by Polybius (which has been previously represented in the 1st Section
of Chapter 1) it is found, that apart from its proficiency, its symmetry has also

1) Plutarchus, Pyrrbus XVI. 5 (Loeb Classical Library):
“When he learned that the Romans were near and lay encamped on the further side of the river
Siris, he rode up to the river to get a view of them; and when he had observed their discipline, the
appointment of their watches, their order, and the general arrangement of their camp, he was
amazed, and said to the friend who was nearest to him: “The discipline of these Barbarians is not
barbarous; but the result will show us what it amounts to”.
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letteden. Ooc hadde het Legher op verfcheyden plactfen aldit een zelve form,
zulcx dat waer het ghefleshen was , ele witt yghelicx logijft terftont te vinden , al
oft zonder verandering altijt op een zelve plaets waer ghebleven,twelc ontwijffelic
groot gherief veroorzaefte : Indervoeghen, dat diemanier met recht aen velen
wel bevalt en zeer gheprefen wort.  Dit zoo zijnde , ymant mocht dencken waer-
om fyn Vorflelicke Ghenade die niet t cencmael ghevolcht en heeft, of immers meer
dan ghefchiet is : Waerop tot antwoost dient : Eerftelic,d oorzaec waerom in ons
Leghers de boven{chreven ghclijcheyeder form nict ghebeuren en kan als by de
Romeynen, is dat {y nietalieen en badden ghelijcheye van vole in vendels en regi-
menten die fy manipulen en cohorten noemden , maer ooc in noch twee trappen
hoogher ,te weten in Legioenen en Leghers , daeraf intvolghende 3 Lidt onder
des Krijchsvolcx verdeeling der Romeynen eyghentlicker zal ghezeyr wotden,
welcke volle onderhouding meerder vermoghen vereyfchr, d’ander nu ter tijde by
eenige krijchvoerende Vorften of Ghemeenten {chijnt bevonden te worden. Qoc
houdet {yn #orflelicke Ghenade daer voor, dar de Romeynfche Leghers nict altije zoo
heel volkomen oordentelic gheweell enhebben als menighe hun wel iubeelden,
om verfcheyden redenen.  Ten eerften, datmen niet overal, maer zelden (ghelijc
hem door veel verfcheyden ervaringhen ghebleken is) velden ontmoet totte 2000
voeten lanc en breet , daerin niet em‘i_ghc onbequame hoochten , diepten , moraf-
fchen, of ander onbelogierlicke plactfen envallen: twelc ghebeurende, daer moet
groote verandering der form enonoorden uye volghen. Ten anderen,in beleghe-
ring van Steden , daer de cohorten en legioenen moeften verdeelt worden na den
cyfch vande befluyting der plaetfe,, en konde de boven{chreven oordentelicke lo-
giering niet ghefchien. Tenderden,om dattet ghetal van het Voetvolc der Evocars
onzeker was , endicwils meerder dan de plaets naden ghemeenen reghel gheteyc-
kent begrijpenkonde. ‘Ten vierden wiert het Krijchsvolc zomwijlen op de mardt
ghelogiert, cn dacrom de marct in gaefforinms verleyr.  Ten vijfden zoo ghebeur-
der dicwils op korten tijt groote vermindering des Krijchsvolex, dat wech liep,van
zie@e fterf, gheflaghen wiert, ooc datmen in ghewonnen Steden en Steréten leyde
tot bewaring van dien,zulcx dat de manipulen,cohorten en legioenen dicwils met-
ter haeft niet weerom en konden vervule worden : waertoe ooc dient eghens Cefar
fchrijfcint § Boec, te weten dathoewel het Legher kleyn was, naulicx vanzeven
duyfent mannen, en zonder bagage, zoo heeft hy dat deur vernauwing der weghen
vermindert zoo veel hy mochr. Ten zeften zeght Polybius, dat de legioenen vol-
der zijnde , 200 witrden langde en breedde vermeerdertna den eyfch : Deur alle
welcke dinghen de Leghermeting nictaltijc op een zelve wijfe en konde ghedaen
worden volghens de maten by ghemeenen reghel gheftelr, maer moeftmen nieu-
wen overflach, rekening, en teyckening doen naden eyfch : Doch ift daer voor te
houden, dat {y de reghel 200 na quamen als fy konden, zulcx dat daer deur tgherief
der fraten en de vinding van elcx logijft lichter viel dan fi anders zouden gheval-
lenhebben. Wijder ftaet te aenmercken , dat den Romeynfchen * Veltoverft op * reser.
d’een zijde des Leghers logierde, verre buyten tmiddel , en de groote menichee des
Krijchsvolcx als de twee legioenen Romeymen mette Soci al by denanderen, ver-
vullende zulcken grooten plaets des Legers als inde form des 1 Lits van't 1 Hooft-
ftuc tezienis : Vanwelcke dinghen fy hun bezondere redenen moghen ghehade
hebben , maer die overghefleghen, zoo [chijnt beter datmen volghe den ghemee-
nen reghel van Xenophon, te weten dar'den Veltoverft mertcr nagevolgh int mid-
denvan't Krijchsvolc logere , ghelijc daeraf voorbeelr ghicftelt zal worden int vol-
ghende 2 Lidt. Ooc en {chijnt int Legher na Polybius Leghermeting gheen plaets
veroordent gheweelt te zijn voor machinen, waghens , laftdraghende beeften, ma-
. F 2 gazinen
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been followed, which the ancient architects paid part{cular attention to in their
buildings 1). :

Furthermore, the Encampment in various places, had always the same shape, to
the effect that wherevm it happened to be situated, it was possible for every man
to find at once his own lodgings, as if it had always remained in the same place
without any change, causing, no doubt, great convenience, so that this manner of .
Encampment, with good reason, has suited a great many people and has been
much praised. This being so, one might think why his Princely Grace has not
altogether followed this method, or in any case more so than it has been done. -
To which one should answer: flrst the reason why in our Encampments the
above-mentioned similarity of form, just as with the Romans, could not occur, is,
that the latter did not only have a fixed number of soldiers in their companies
and regiments, which they called maniples and cohorts, but also in two higher:
grades, i.e. Legions and Armies, of which we shall really say more hereafter in
the following 3rd Section under the Army Organization of the Romans, the full
maintenance of which requiring a greater power than in these days appears to be
found with any belligerent Monarchs or Republics. Furthermore his Princely Grace
is of the opinion, that the Roman Encampments have not always been kept as
orderly as a great many people imagine them to be, due to. various reasons. First,
that not everywhere, in fact that only rarely (as a great many experiences
have shown to him) grounds are found having up to 2,000 feet in length and
width in which there do not occur some awkward elevations, depths, marshes or
other places unfit for encampment. Where this occured it naturally followed that
this caused a considerable change and dissimilarity in the form of the Encampment.

Secondly, in case of besieging towns, when the cohorts and legions had to be
divided according to the requirements of the investment of the place, an orderly
encampment, as has been described above, could not be realized. Thirdly, because
the strength of the Infantry, called Evocati was uncertain and often exceeded the
number, which the respective space, drawn according to the general rule, could
contain. Fourthly, the Soldiers were sometimes lodged in the market-place causing
the market to be removed to the guaestorium. Fifthly, it often happened, that,
within a short period of time the number of soldiers decreased to a considerable
extent owing to desertion, or death caused by diseases or defeat; moreover because

soldiers were laid in garrison in towns and fortifications that were conquered, in
order to occupy them, with the result that the maniples, cohorts and legions could
very often not be quickly recompleted; to which also applies that which Caesar
describes in Book 5 2), i.e. that although the Camp was small, scarcely fit for seven
thousand men, and without baggage, he managed to reduce it as much as he could
by a narrowing of the roads. Sixthly, Polybius states, that in proportion as the

1) As to Stevin’s utterance with regard to the symmetry in the architecture of the Greeks and
the Romans, cf. also Dijksterhuis pp. 264, 337 and Isaac Beeckman’s comment: ““the Romans kept
in their encampment good otder and also minded the symmetry as it is equally maintained in
buildings and always adhered to one manner of encampment” (fol. 218-ro). .

%) Caesar, Gallic War V. 49 (Loeb Classical Library):

“Caesar halted therefore, and proceeded to entrench his camp in the most favourable position to
be found; and small as was the camp itself; as it was for scarce seven thousand men, and those, too,
without baggage; he nevertheless compressed it by narrowing the streets (roadways of the camp)
as much as possible, with the object of incurting the utmost contempt on the part of the enemy.”
Hete is meant Caesar’s army camp near Namur in the year 54 B.C,, that was pitched in order
to tepulse the allied Gauls and then to defeat them.
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gazinen van krijcheuych, magazinen van leefrocht, en fourage, noch voorbuyten-
dienftich volc, als Kooplien, Herbergiers, Ambachsslien, en Soetelacrs, die de Ro-
meynen volghens hun ghebruyc by het Krijchsvolc niet en vermengden: alle welc-
ke partijen groote placts moeften hebben , waer toe zoomen meent hun voorbur-
ghendienden, diefe procefiris hieten, daer fy eyghen wacht by ftelden om diete be- - -
waren. Macr hee {chijnt datmen die altemael metbeter reden na de bovenfchreven
ghemecenen reghel van Xenophon int Legher veroordent, want mette breedde van
dien alleentic 200 voeten langher te maken, zoudenfe ghekreghen hebben de ver-
meerdering cens percx breet 200 voeten, en lanc 2000, en dat alleenlic met 400
voeten borftweers meer te maken, zulex dar daer me de voorfchreven dinghen mer
minder bezerting van wacht, minderkoft en moeyte , binnen bet Legher konnen
vervanghen worden , en ooc met meerder gherief en verzekertheyt dan daertoe
bezonder voorburghen te maken, ,

Alwelcke redenen oorzaec gheweeft hebben , wacrom fyn Forflelicke Ghewade in
de voorgaende maniere van Leghermeting de Romeyniche wijfe nietzoo zeer na-
ghckomen en heeft,alfmen wel zoude hebben konnen doen,twelc myn voornemen
was in dit 5 Lide te verklaren. ;

2 LIDT.

Inboudende ~voorflach van teyckening eens Leghers, diens form lang-
duerlic de zelrve macht blsjven. '

'Oewel gheen teyckening en kan ghedaen worden, dic altije de befte blijft,
ofte alwaert doenlic dattet onbewijflic is gedaen te wefen,zoo mach noch-
tans elc fyn ghevoelen verklaren van tghene hem teghenwoordelic thefte

"~ dun@om langhete blijven , en gheduerlic te moghen ﬁbetm worden : Met zulc-

ke meyning ftel ic de volghende form,waer in A bediet het quartier des Velrover-
ften, B een ledighe plaets daer voor, dienende tot vergaring der ghene die daghe-
licx by hem te doen hebben, C de marét achter tquartier des Veltoverften, D ver-
{cheyden quartieren tot Amptlien, grofghefchur, krijchtuych, leeftocht,waghens,
fourage , vreemde Heeren,, en zulcke meer alffer i een Legher moghen noodich
vallen : De verbruynde vierkanten rontomal defe quartieren bedien regimenten
Ruyters , en daer rontom de regimenten Voetvolc gheteyckent met E, diens nau-
wer verdeelinghen om de kleenheyt der plaets wille ongheteyckent blijvende, ver-
ftaen worden zoo ghedaente wefen, alsint 3 en 4 Lidedes 1 Hooftftucx verklaere
is : Buytenhet Voetvolc komen de alarmplaetfen F, alle ftraten zijn evenbreer
van 50 voet. -
Om het ghene tot hier ghezeyt is noch eens te verhalen,met woorden uyt welc-
ke men zoo de form mistcyckent waer, eenander nicuwezoude konnen maken be-
ter dan uyt de voorgaende wootden , zoo ze%:ic dit Legher zewde zonder alarm-
plaetfen te begrijpen 7o vierkanten; 10 inde langde, 77 inde breedde, daer af de 30
buytenfte gheteyckent E zijn voor het Voetvolc, de 22 verbruynde daer teghen.
aen gherakende zijn Ruyters, de twee middenfte ¢ zamen geteyckent A zijn voor
den Veltovertt , de 2 vierkanten daer voor t'zamen gheteyckent B, zijndeledighe

" plaets,de 2 met C t'zamen zijn de mar&@, de 12 met D, te weten aen elcke zijde

6 zijnvoorden * mfleyp. Maer dat deteyckening hier af op’t velt licht zoude

* vallen, is by het oogh te mercken.  Hier mezoude naghekomen zijn de voorver-

haelde ghemeenen reghelvan Xenophon, te weten dacden Veltoverft met Ampe- -
lien, bagage, ennaghevolgb, int midden t'zamen omvanghen zijn vande R uyterie,
cnom
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Legions were more complete the respective lengths and widths were to be equally
increased according to the requirements. Through all these motives the. Castra-
metatio could not always be effected in the same manner and according to the
measures laid down by the general rules, but one had to make 2 new estimation,
calculation and drawing, as it might be required. Yet one should take it, that the.
rules were being as strictly followed as it could be done, namely in such manner
that the convenience of the streets and the identification of each lodgment was
found to be more easy than it should have been otherwise.

Further it should be noted, that the Roman Commander (Praetor) lodged on
one side of the Encampment, at a great distance from its centre, and the large
body of Soldiers, such as the two Roman legions with the Socii, with all the
others thus occupying such a large space of the Encampment as has been shown by
the figure in the 1st Section of Chapter 1 1).

In matters like these, they will have had their spec1a1 reasons, but leaving these
out, it appears to be.better to follow Xenophon's general rule, to wit that the
Commander and train be lodged in the centre of the Soldiers, which will be shown
in the following 2nd Section. Moreover in the Camp according to Polybius’
Castrametatio there does not seem to have been distributed any space whatever
to machinery, waggons, pack animals, store-houses of war-munitions, victuals and
forage, nor to outsiders, such as mérchants, inn-keepers, astisans and sutlers, all of
which the Romans, according to their custom, did not mingle with the soldiers.
All these people had to have a considerable amount of space, for which purpose
their suburbs were supposed to serve, which they named procestria, to which they
put special guatds to protect them. However it was found,. that after Xenophon's
general rule, as mentioned above, they could all be accommodated in the
encampment, and for better reasons, for by merely increasing the width
by 200 feet they would have equally increased the camp with a park of 200 feet
in width and 2000 feet in length, and this by merely lengthening the parapet by
400 feet, thus causing the afore-mentioned items to be kept within the encampment
with less strength of the guard, at less cost and with less trouble and also with
greater conventence and security than when building special suburbs for them.

All these motives have been the reason why his Princely Grace in the preceding
method of Castrametatio has not followed the Roman manner as strictly as it
could have been done, which has been my intention to explain in this 1st Section.

SECTION 2
Containing a suggestion for the drawing of an Encampment, the form of which
could remain the same for a considerable length of time.

Although it is impossible to make a drawing that will always remain the best,
or, even if it were practicable it could not be determined as such, nevertheless it is
free to every one to explain his ideas as to what he would consider best these days
to be maintained for a considerable length of time and still remain liable to
improvement. According to this opinion I take the following figure, in which A

1) The army camp according to Polybius has been represented on fol. §; except for the two
Roman legions it included the so-called .Auxilia (Socii, Evocati, Ablecti and Extra-ordinarii, see
fol. 47 and Polybius, The Histories 111, p. 329-353 Loeb Classical Library; cf. note 23 of the In-
troduction). Of these the legions were lodged within the rectangle DEFG as shown in the figure
on fol. 5, which has been expressly recorded in the French edition.
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stands for the Commander’s quarters, B for an empty space in front of these,
serving as a gathering-place for those having to see him every day, C for the
market-place situated behind the Commander’s quarters, D for various quarters
for Officers, ordnance, military utensils, victuals, waggons, forage, foreign Lords,
and other matters, that are likely to be required in an Army Camp. The hatched
squares round about all these quarters indicate the Cavalry regiments, and again
round about the latter there are the Infantry regiments marked with E, the
particular partitions of which not having been drawn on account of the minuteness

_of the respective space, are meant to be similar to the explanatxon given in the 3rd

and 5th Section of Chapter 1.

The alarm-places F are plotted outside the Infantry; all the streets have an equal
width of 50 feet.

In order to narrate again all that has been said up to now by means of words
by which, better than by the previous words, in case the figure should have been
drawn badly, it would be possible to make another, so I say, that this Encampment
without the alarm-places is 1) to comprise 70 squares, 10 lengthwise and 7 broadwise,
of these the 30 outer squares, marked E, are meant for the Infantry and the
22 hatched ones joining them, are those for the Cavalry, the two middle ones,
taken together, marked A, are for the Commander, the 2 squares before them,
taken together, marked B, are the empty space, the two together with C are the
market-place, the 12 squares marked D, i.e. 6 on either side, are intended for the
Train. But that this drawing could be easily marked in the field, can be clearly
perceived by the eye. This method should completely fulfil Xenophon’s general
rule, as mentioned before, i.e. that the Commander and his Officers, baggage and
train are together in the centre surrounded by the Cavalry and the latter again
by the Infantry. The following figure sérves the purpose of all that has been said
so far and one should have a good look at it, if things should actually be carried
out on such footing, by which I consider to have adequately explained my view
of this 2nd Section.

1) The word “zoude”, in the 1oth line from the bottom, should be omitted.
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« Vande cverdeeling des Krijchsvolcx, die torte gheduerighe oordentelicke
o logiering noodich 1. o
N\ M een Legher altijt oordentelic te logieren op een zelve form., zoo is daer
toe noodich goede verdeeling des Kiijchsvolcx, en want daer aen zeer veel
gheleghenis , zoo wel om veel ander deelen deskrijchshandels, als om de
Leghermeting , zoo zal ic daer af hier watbreeder zegghen.

' Verfcheyden volcken hebben de verdeeling des lgrgijchsvolcx ver{cheydenlic
ghedaen, elc na fyn goerduncken, waer af ic hier eenighe vermaerfte tot voorbeele
%ellen zal, te weren de verdecling-vande Hebreen ;, Griecken , Romeynen, en

arters, , . : : :

Krijchsvolcx vcrdec‘ling def Hebrcen. '

\J A ‘tichrijven van Tofephas , zoo heefe Moyfes door den raet v‘mRagg elfyn
Huyfvrouwens Vader , Hooftmannen gheftelt over elcken hoop van dufdani-
ghe menichte. ‘ ' o ’ <
10000. 1000. 5Q0. 100. 50. 20. 30. IO

Kri jchsvolex verdeeling der Griecken.

E Griecken hadden in hun verfcheyden regeringhen , en op verftheyden
Dtiiden verfcheyden verdeelinghen , die Patritius infyn 8 Boec vermaent,
" maer want inde verdeeling door Elianus befe het meefte bedcheye is,
200 zal ic hier alleenlic den zin van dien int korte ftellen. Sy hebben verkoren een
* gheduerighe tweeighe voortganc , beghinnende mer een rije van 16 Krijchslien,’
die den naem hadden van eerfte, tweedde, derde, en zoo voorts totte zestiende: Int
vendel waren 16 rijen, die elc cen naem hadden van eerfte, tweedde, derde, en zoo
voorts tottet zestiende : Over deferijen en vendels ooc mee tweeighe voortganc,
ftelden fy Beveelders met mamen als volght:

1 rije  van 16 mannen’
Over 2 rijen van 32 mannen beval een Dilochita
Over % rijen van 6 4 inannen beval een Tetrarcha.
Over rijen van 128 mannenbeval een Taxiarcha.

Over 1 vendel van 256 manncnbeval een Sintagmatarcha,
Ovet 2 vendelsvan 512 mannen beval den Pentacofiarcha.
Over % vendelsvan 1024 manncabeval een Chiliarcha.

Over 3 vendelsvan 2048 mannen beval een Merarcha.

Over 16 vendelsvan 4096 mannen beval een Phalangarcha.
Ovcer 32 vendélsvan 8192 mannenbeva) een Diphalangarcha.
Over 64 vendclsvan 16384 mannen beval een Tetraphalangarcha.

Aengacnde zommighe mochten zeggen , dat de bovenfchreven voortganc nict
enbehoort te beghinnen met 1rije van 16 mannen,maer volghens de meening van
Elianus met 1 man, dacr op zal ic hier na t fynder placts antwoorden.

Krijchs-
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SECTION 3.

Of the distribution of the soldiers, necessary for a permanent and orderly
: encampment.

In order to encamp an army always in the same orderly manner, it is necessary
to have a good distribution of the soldiers and as the latter is highly important,
both with regard to various other parts of the conduct of war as well as with a
view to the Castrametatio, I shall now go further into the subject.

Several nations have effected the repartition (distribution) of the soldiers in
different ways, each at his own discretion, of which I shall take as an example here
some of the most famous, i.e. the distribution of the Hebrews, Greeks, Romans and
Tartars.

Distribution of soldiers with the Hebrews1).

According to Josephus’ writing, Moses by following the advice of Raguel, his
housewife’s Father, appointed Chiefs to each body of the following multitudes:
10,000. 1,000. 500. 100. 50. 30. 20. 10.

Distribution of soldiers with the Greeks.

The Greeks had in their various governments and at various times different
forms of distribution, which Patricius 2) reports in his 8th Book; however, as n
the distribution as described by Aelianus 3), we find a greater gradation, I shall
merely confine myself to a brief statement of its significance. They have chosen a
continuous dual - progression, beginning with a file of 16 Soldiers, bearing the
name of first, second, third, and so on up to the 16th (Soldier). A company

“consisted of 16 files, ‘each bearing the name of first ,second, third and so on up to

the 16th (file). To these files and companies, also having a dual progression,
they appointed Commanders bearing the following names:

1) Stevin has derived this distribution from two sources: Exodus XVIII: 21 viz. Raguel’s
advice to Moses: ‘“Moteover thou shalt provide out ot all the people able men, such as
fear God, men ot truth, hating covetousness; and place such over them, to be rulers of
thousands, and rulets of bundreds, rulers of fifties, and rulers of zens” (King James's Bible); and:
Flavius Josephus, Jewish Antiguities 1I1. 70-72, the same advice: “Follow but my advice on
mundane matters, and thou wilt review thy army diligently and divide it into groups of zen
thousand men, over whom thou wilt appoint selected chiefs, these into theusands; next thou wilt
proceed to divide these into groups of five bundred, and these again into bundreds and fifties; “with
the subsequent interpolation: “Thou shalt moreover appoint officets over these to marshal them
in sections of #birty, of twentv and of ten all told.” (communicated by Prof. R. ]. Forbes).

%) By Patricius’ 8th Book is meant his Paralle/i Militari (cf. also note 3 to fol. 4), of which 6 of
the 16 chapters in the 8th book (1st part) deal with Greek distributions of soldiers.

%) For Aelianus’ distribution “with a greater gradation”, cf. Hahlweg, p. 248-250 (extract MS.
128A-9%, fol. 88 et seq. in Royal Library, The Hague). :
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file of 16 men
To files of 32 men there was in command a Dilochit
To files of 64 men there was in command a Tetrarch
To files of 128 men there was in command a Taxiarch

company of 256 ‘men there was in command a Syntagmatarch
companies of 512 men there was in command a Pentacosiarch
companies of 1,024 men there was in command a Chiliarch

To 8 companies of 2,048 men there was in command a Merarch

To 16 companies of 4,096 men there was in command a Phalangarch

To 32 companies of - 8,192 men there was in command a Diphalangarch
To 64 companies of 16,384 men there was in command a Tetraphalangarch -

5
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As some peopie might say that the above progression should not begin with
1 file of 16 men, but according to Aelianus’ opinion with 1 man, I shall answer to
this hereafter in its proper place 1).

Distribution of soldiers with the Romans.

The distribution of the Romans has altered somewhat in course of time, so that
I shall only mention here the best known, i.e. at the time when described by
Polybius 2), when a Roman legion consisted of 4,200 Foot and 300 Horses; the
Foot were subdivided into 10 regiments, which they named cohorts, each
consisting of three companies, called maniples by them, which had two Captains
each, named Centuriones. The cohorts or regiments did not have a Colonel of
their own, but to the 10 regiments of the legion there were together six Officers
in command, named Tribuni 3). The first one of the three regimental companies
comprised 120 Hastati, the second 120 Principes, the third 60 Triarii, all of
them heavy-armed, and to each company also belonged 40°light-armed Lancers
and Archers they named Velites, resembling our present companies of armed
Pikemen and Musketeers. The companies were divided into files and ranks, the
files consisting of 10 Soldiers, who, (the company being in battle-array) were
being arranged on the lines from the front to the back and the ranks that were
there on the lines from the right to the left side. Each one of the 10 Soldiers was
named in his file, the first, second, third and so on, according to the place

1) By “this place™ Stevin obviously means fol. 54.

9) There is a 150 years’ difference between the period described by Polybius and that of Caesar;
Polybius lived from c. z02—120 B.C.; Caesar from 102—44 B.C. The 2nd Punic War, however,
which lasted from 219—202 B.C., has also been described by Polybius (cf. also Introduction,
p. 255, notes 23, 24). Concise descriptions of organization, armament and history of the Roman
army (together with bibliogtaphy) inter alia in:

Stuart Jones, H., Companion o Roman History (Oxford, 1912).
Sandys, Sit John, .4 Companion to Latin Studies (Cambridge, 1943).
) Fot the #ribuni cf. also note to the Dedication to the States General.
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.Krijcbsvblcx verdeeling der Romeyhen.

kreghen, zulcx dat ic hier alleenlic ftellen zal de bekentfte, te weten die des

tijds daer Polybius af fchriift , in welcke cen Romeyn{ch legioen was van
4200 Voetknechren, en300 Peerden , de Voetknechten waren ghedeelrin 10 re-
gimenten die fy cohotten noemden, elc van 3 vendels , by hunlien manipulen ghe-
heeten, die elc twee Capiteynen hadden Centuriones ghenaeme. -De cohortenof
regimenten en hadden clc gheen eyghentlic Colonel, maer over de 10 regimenten -
des legioens bevalen zes Amptlient'zamen, Tribuni geheeten. Hert eerfte derdrie
vendei eens regiments was van 120 Haftari ; heteweedde van 12 0 Principes ; het
derde van 60 Triarij, wefende altemael fivacrghewapende, en el vendel hadde tot
hem 40 lichtghewapende Worpers en Schurters, dic fy Velites hieten; ‘twelc toe-
ghinc ghelijemen nu de vendels maect van ghewapende Pijckiers en Busfchutters:
Devendels wierden verdeelt inrijen en leden. Derijen waren van 10 Krijchslien
dieder (hetvendelin flachoorden wefende) ftonden op de linien van voren totach-
ter ,en leden dieder ftenden op de linien vande recheer totte {lincker zijde : Elcder
tien Krijchslien wiett in {yn rije ghezeyt , eerfte, tweedde, derde, en zoo voorts na -
dat fyn plaets was. De rijen wierden in elc vendel ooc ghezeyt , eerfte, tweede,
derde,en zoo voorts totte lactfte,twelc vande Haftati en Principes was totte twaclf-
de, en vande Triarijtotte zefte.  De voorfchreven 300 Peerden wicrden in 10
hoopen gedeelt elcke van 30, Turma geheeten.  De manipulen en cohorten had-
den vanen tot teyckens, en delegioenen ele een zilveren Arent.  Het Romeynich
Legher had twee legioenen, enontrentnoch eens zoo veel der ghene die gheen
Romeyncen en waren, als Socij, Evocati, Able@i , en Extraordinarij, zulex datrer |
was van ontrent 16000 mannen,waer af cen grontteyckening te zien js int 1 Lide
. des 1 Hooftftucx : Alfmen meet volcx behoefde, 200 warender twee Leghers,elc
-met fyn Veltoverft van form ghelijc tvoorgaende, en ruggeling teghen malkander
veroordent, twelc was mette zijden daer de Overften by logierden,

D Er Romeynen verdeeling heeft tor zommige tijden wat veranderings ghe--

Krijchsvolex verdeeling der Tarters.

Angio gheweeft zijnde den eerften grooten Cam , zoo Aiton {chrijft, heeft -
‘ infyn Krijchsvolcx verdeeling ghebruy de * gheduerighe tienighe voort-e cominne
ganc met tien beghinnende , ftellende Hoofrmannen over 10. 100. 1000. progreffio doe
10000 mannen ,welckeoorden noch gheduerde ten tijde van Tamerlan, die ee- ™™
nich inghebroken mifbruyc dede verbeteren, en tot {yn eerfte form brenghen, zoo

ghezeyt is int beghin des 1 Lides van’t 1 Hooftftuc.

Tor hier toe zijn befchreven eenighe verdeelingen van ouden tijden. Aengaen-
de de teghenwoordighe, ic en weet nerghens verdecling na reghel veronrdent, hoe
noodich en oorboor die ooc is , maer worden in een zelve Legher wel vendels be-
vonden , zommighe van een , twee of drie hondere, ander van vier of vijf hondert
mannen , meer o%min ,en ‘sghelijex mette regimenten , zulex dat myn voornemen
wefende hier te verklarea myn ghevoclen vande befte verdeeling, zoo en valter van

-die niet te zegghen : Wat d'ander voorfchreven belangt, ic meyn de Hebreeufche
en Tartarifche verdeeling een zelve te wefen , beyde beftaende in een gheduerighe
tienighe voortganc met ien beghinnende , want hoewel Moyfes tufichen 1coen
10brocht 50. 30. 20. ’sghelijcx tuffchen 1000 en 100 noch 500, hierincn -
gact niet ceghen dereghel defes tienden voortgancx : Om twelc by voorbeelc re

verklaren,
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assigned to him. The files in each company were also named first, second, third
and so-on up to the last one, which for the Hastati and Principes went up to the
twelfth and for the Triarii up to the sixth. The afore-mentioned 300 Horses were
being divided into 10 groups of 30 horses each, named Turmae. The maniples
and cohorts carried pennons as signs and the legions each a silver Eagle. The
Roman Army Camp contained two legions, and again an equal number of men,
who were not Romans, such as the Socii, Evocati, Ablecti and Extraordinarii to
such an extent that they comprised a total number of about 16,000 men, a ground-
plan of which being shown in the 1st Section of Chapter 1. If more soldiers
were required, there were two Camps, each with his Commander, of the same
form as the one mentioned before and artanged back to back against each other,
i.e. with the sides where the Commanders were lodged close by.

Distribution of soldiers with the Tartars.

Cangio 1), who has been the first great Cham2), as described Aiton,
adopted in his distribution of Soldiers the continuous decimal progression
beginning with ten, appointing Chiefs to a number of 10, 100, 1000 and 10,000
men, an order which still existed in the days of Tamerlan 3), who remedied
some misuse that had cropped up and restored it to its initial form, as has been
said in the beginning of the 1st Section of Chapter 1.

Up to now we have described some ancient organizations. As to the present
manner adopted 1 do not know of any distribution subject to a definite rule,
however necessary and useful this may be, yet in one and the same Army Camp there
even have occurred companies several of which consisting of one, two or three
hundred, others of four or five hundred men, more or less, and equally so in the
case of the regiments, and though I had the intention to explain here my opinion
about the best distribution there cannot be said anything about this one.

As to the other ones that have been described before, 1 think the distribution
adopted by the Hebrews and the Tartars to be the same, both consisting of a
continuous decimal progression beginning with ten; for although Moses inserted
between 100 and 10 the numbers 50, 30 and 20 and equally so between 1000 and
100 another 500, this does not go against the rule of this decimal progression.
In order to explain this, by way of example, if we take it that such a progression
should refer to a similar distribution of soldiers in these days, in which 2 company
of 100 men were to consist for one half of 50 Pikemen and for the other half of
30 Musketeers and 20 Harquebuseers 4) and that when fighting, there should be
a Leader or Commander to each of these three bodies of soldiers, this were not
to cause any disorder in the first stated decimal progression, which still remains
essentially unaltered, no more than that a company additionally comprises a
Lieutenant and his Sergeants, including an Ensign and Drummers, who are also
leading the Soldiers to the enemy and elsewhere, the one by visible, the other by
audible signs.

1) The name Cangio is: Dzgenghis Kban and Aiton is: Haythonus; cf. note 22 to the Introduction.

2) According to Oxf. Dict.: cham. Stevin mentions “Cam” (in Dutch text) meaninig autocrat
(obsolete form of Kkan), supreme ruler of Turkish, Tartar and Mongol tribes (communicated by
translator),

%) For Tamerlan cf. fol. 4 and correction of the error occutring therein, see Note 22 to the
Introduction. .

4) “Busschieters’” according to the French edition (Arquebousiers) has been translated by
Harguebuseers (as to its orthography see Hahlweg, p. 298).
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verklaren , genomen datter met 2ulcken voortganc waer een verdeel@Evan Krijchs-
volc defes tijdts, in welcke cen vendel van 100 mannen, hadde d’een helft van 50
Pijckiers, d'ander helft van 30 Mufquettiers, met 20 Bus{chieters,en dat over clcke
dier dric hoopen int vechten waer een Aenleyder of Beveelder, dat en zoude inde
cerft-gheitelde rienighe voortganc, die evenwel in wefen blijft, gheen onghefchi@-
heyt veroorzaken , niet meer dan dat boven dien int vendel noch veroordent wor-
den Lieutenant en Serganten, metfgaders Vendrich en Trom{lagers, die’t Krijchs-
volc ooc aenden Vyant en elders Ieyden, d’cenmet zienlicke, d’ander met hoorlic-
ke teyckens : En’sghelijcx is me ceverftaenvan’t vendel der 100 Hebreen , waue
by aldien men neemt dat de 50 waren fwacrgewapende,d’ander 50 van 30 Schut-
ters met 20 Worpers, ghelijc de Griecken , Romeynen , en meer ander ococ hun
Schutters en Worpers ghehade hebben , en ghelijc de natuerlicke reden zulcken
manier van oordening ooc {chijnt te willen, zoo zoude het fyn bekende reden heb-
ben waerom de Hebreeufche verdeeling van 50. 30. zo ruffchende 100 en 10
daer ghedaen is, zonder nochtans deerft-gheftelde tienighe voortganc te breken,
om datelc zoo wel Capirteyn als Rijeleyers over hua tien blijven bevelende ghelijc
tevoren. Zoo veel aengactde 500 tufichen 1000 en 100, deghene die verftaen
den Licutenant eens Colonels over fyn heel regiment ¥an 1000 mannen gheen
tienighe voortganc tebreken, de zelve zullen ooc dierghelijcke lichrelic verftaen
van twee Licatenanten , elc over de helftdes regiments ,ghemerétden Colonel en
elc Capiteyn evenwel over hun tien blijven bevelende ghelijc te voren : Zulcx dat
zoo ymandt zeyde de Hebreeufche oorden te beftaen in tienighe voorrganc van
Hooftmannen over 10. 100. 1000. 10000 Krijchslien,hun eyghen{chap zou-
de daer me verklaert zijn, want de ander tuflchen-ftaende Amptlien(daermen aoch
Vendrichs en Tromflaghers by mocht voegen) nieten zijn dan vermaen van’t aen-
hancfel des zelfden tiemghen voortgancx. '

Belanghende dat ymant mocht dencken waerom Moyfes de verdeeling tuffchen
100 ¢n 10 nieten dede van 50. 25 en 25, declende de overfchictende 50 intwee
even hoopen , ghelijc de 100in50en 50 fhcdeelt wierden , en zoo hy ooc dede
mette 1000 in 500 en 500 : D'oorzaec {chijnt dat met twee hoopen elc van 25,
d'oorden derrijen ghebroken zoude zijn , overmits een Rijeleyder of Tienleyder
onder hem zoude moeren ghehadr hebben 5 Schurers en 5 Worpers, "twelcon-
ghefchict had gheweeft, waer deur de verdeeling van 30 en 20 beter was , omdar
daermealle Tienleyders hecle rijen hadden van eenzelve wapen : En of ‘tghene
ghezeytis de rechte oorzaec niet gheweeft enhadden,, zoo mochret evenwel ooi-
boor zijn zulcx, daer’tte pas mocht komen , na te volghen al oft zoo waer.

Noch zoude de vraghe moghen zijn , dat nadien Moyfes detienighe voortgane
wilde volghen, waerom hy niet een trap voorder en quam,te weten rot Hooftman-
nen over 100000, ghemerét het Legher boven de 500000 ftrijdtbaer mannenin-
hiele : Dereden dact af is, dat de Krijchslien verdeelt waren in lf gheflachren, elc
met hun Overdte, zulcx dat hy maer eyghenopzicht tenemen enhad op dic elf, en
niet op een menichte van over de 50, diens doen en beleye hy van elc int bezonder
niet z0o en zoude hebben konnen gade flaen, ghelijc de zake vereyfchte maer zo0-

“der dat gheval dier elf gheflachten niet gheweeft enhad, het {chijnt dat hy dien
trap hoogher zoude ghekomen hebben, en Hooftmannen gueftelt over 100000
mannen.

Aldus verklaert wefende dat de Hebreeufche verdeeling beftaet in valkomen
gheduerighe tienighe voortganc met tien beghinnende, ghelijc de Tarrarifche,zo0

" valter voorder te aenmercken dat de Hebreen eerft gheweeft zijnde,en dat hun oor-

den langhe daer pa vande Tarters ghevolcbtwiert, billich s wefen , die daer’t hi:t
mte
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In the same way one should understand the company of the 100 Hebrews, for if
one assumes that the 50 men were heavily armed and the other 50 were to consist
of 30 Archers and 20 Lancers or Throwers, just as the Greeks, Romans and
several others also had-their Archers and Throwers, and as the natural reason
seems to indicate such an order as well, it will surely have been on account of
well-known motives that the Hebrew repartition of 50, 30 and 20 inserted between
the units of 100 and 10 has been effected here, yet without breaking the- first
stated decimal progression, because every one, both Captain and File-leaders, will
continue commanding their unit of ten as before. As to the 500 between 1000
and 100, those who are aware, that the Lieutenant Colonel will not break the
decimal progression in his whole regiment of 1000 men, those will easily under-
stand a similar case of two Lieutenants, each in command of half the regiment,
seeing that the Colonel and each Captain, however, continue commanding their
ten as before; to the effect that, if some one should say-that the Hebrew order
were to consist of a decimal progression of Chiefs to a number of 10, 100, 1000,
10,000 Soldiers, its property would have been explained by it, for the other
Officers coming in between (to which one may add the Ensigns and Drummers)
are no more than an indication of the complement of the same decimal progression.

So whenever some one might wonder why Moses did not form the repartition
between 100 and 10 by inserting 50, 25 and 25 and dividing the remaining 50
into two equal units, just as the unit of 100 had been divided into 50 and 50,
and as has been equally done with the unit of 1000 into 500 and 500: the reason
why seems to be, that two units of 25 each, would have broken the regular order of
the files, because a File-leader or Ten-leader should have had 5 Archers and
5 Throwers under him, which would have been absurd, thus proving the
repartition of 30 and 20 to be better, because in this way all the Ten-leaders had
whole files belonging to the same arm. And, if all that has been said should' not
have been the real cause, it might nevertheless be useful to follow this up wherever
it proves to be convenient, as if it were really and truly so.

Yet there still remains the question, that when Moses wanted to follow  the
decimal progression, why he did not take one step further i.e. to appointing
Commanders to 100,000, taking into consideration that the Army Camp com-
prised more than 500,000 efficient soldiers. The reason why is, that the Soldiers
were divided into eleven tribes 1), each with their Commander or Chief, to the
effect that he had merely to survey these eleven and not a multitude of more than
50, whose actions and comportment he could not have watched so individually as
the situation demanded, yet, if there should not have been the fact of those eleven
tribes, there is every possibility that he might have moved that grade higher and
appointed Commanders to a number of 100,000 men.

Thus having explained that the Hebrew distribution consisted of a complete
continuous decimal progression beginning with ten, similar to that of the Tartars,
we may further observe that, since the Hebrews have been thé first and that it
was a long time before their order had been followed by the Tartars, it is only

1) What Stevin’s idea could have been by the distribution of soldiers into “eleven tribes, each
with their commander or chief”, wheteas he must have had certain knowledge, that twelve scouts
wete sent off (Numeri XIII: 2,4-16; Josephus , Jewish Antiguities 11, 303), is not clear. So it explic-
itly says in Josephus: ‘““These words of Moses (Let us then send scouts to matk the tichness of the
land. . .) wete rewatded by the respectful attention of the people, and they selected twelve scouts
from their most notable men, one from each tribe.” )
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pate pas zal komen de Hebreeufche verdeeling te hieten. . Aengaende eenighe
mochten willen ftaende houden, dat Moyfes decrlte nier en was diefe int werc ftel-
de, endat Raguel, die hem den raet gaf, zulcx vande veelwetende Egyptenacrs
mocht ghcleert hebben, dacr en wil icgheen harnas om aentrecken, maer ter wijle
fy d’ecrfte is diemen by fchrift vint, en dat’tgebruyc mebrengt die de Hebreeufche
te noemen, ic zal daer by blijven, en voorder zegghen datle my bevalt boven de
Grieclche; Romeyniche , en alle ander verdeelinghen ; jazoo dac icacht inder na-
- tuer gheen beter te beftaen: want hocwelmen al tghene menfchen handen konfte-
lic maken, niet zeggen en mach onveibererlic te zijn, om datmen'’t niet bewijfen en
kan, zoo ift hier me anders gheftele, ghenoechzaem daer me toegaende ghelijc met
* wiskonftighe voorftellen, daer af een zoo waeracheich befluyt is, datter gheen ® Propofsionic
-wacrachtigher af en kan ghenomen worden. Om dan te komen ot verklaring der f merbee-
redenen , waerom ic acht gheen beter verdeeling te konnen zijndan defe, zoo is
eerftelic te weten, dat nadienfe beftaet in cen gheduerighe tienighe voortganc, van
wiens weerdicheyt en-oorboor in’smenfchen handelic, namyn vermoghen, een
bezonder Boecxken ghefchreven heb, 200 eniift niet noodich zulex hier weerom
te verhalen, ve meer dareer veel zijn die de tienige voortganc niet alleen met woor-
- den en fchriften loven, maer ooc inder dact ghebruycken.  Aengaendeharen be-
zonderlicken oorboor in defe verdeeling des Krijchsvolcx, die wil ic nubefchrij-
ven, als volght:
* Voor al om myn meyning wel te doen verftaen,ic zal eerft nemé&dat de Krijchs-
lien in élcke rije (alzoo diergelijcke vande Griecken en Romeynen hier voren aen-
. gheroert is) ghenaemt worden , ecrfte, tweedde ,derde , en zoo met d'ander totre
tiende : Voort neem ic dat den naem des teyckens van elcke 100 Krijchslien zijn
vendel, en van elcke 1000 wimpel, en van elcke 10000 ftandaert : Ooc dat de rijen
in elc vendel , de vendcls in elc wimpel , de wimpels in elcke ftandaert , ghenaeme
worden, eerfte, tweedde, derde, en zoo voorts totte tiende : By aldien de menichte
des Krijchsvolex een trap voorder quacm , dat’s tot 100000 mannen, men zouder
den naem van een vierde teycken toe verkiefen. Dehoopen van 10. 100. 1000.
J0000. 100000 mannen,worden ooc ghenaemt * tenhoop, honderthoop, duy- * Deatia
fenthoop , tienduyfenthoop , hondertdayfenthoop : En hun Beveelders of Leytf- ¥ feies.
mannen * Tienleyder , Hondertleyder, Duyfentleyder , Tienduyfentleyder , Hon- Chiarchis. -
dertduyfentleyder : Twelc verftaen zijnde, ic zal nu zegghen vanden oorboor uyt ¢ Pecwrio of
de Hebreeufcheverdeeling volghende. ‘ ' fox foii
: Chiliarcha.
‘Ten eerften, dat elc Beveelder hoe groot een Legher is ,maer eygentlic enheeft
rorghc re draghen over tien mannen onder hem * onghemiddelt ftaende, gade * mmedias:.
.flaende dat elc van dien fyn ampt bediene na’tbehooren, ‘twelc om dekleencenbe- -
. quame menichte hem moghelic is te doen, en daer me kan'toveral wel gheregiert
-zijn : Alsby voorbeelt, elc Tienleyder heeftteletten op fyn tien Krijchslien , elc
Hondertleyder op fyn tien Tienlevders : Aengaende crc ongheregheltheden of
~{waricheden dieder vallen'tufichen fyn hondert Krijchslien in zaken die tot oordeel .
der Tienleyders ftaen, daer in voorzien zy elc in haer rije , of zoo fy 't nict en doen,
den Hondertleyder en heeft maer aen te {preken zoodanighe der tien Tienlevders,
als die’c aengaet,en hunlien te vermanen of raden n1a "tgene de zake verey{cht:s'ge- -
Lijex heeft elc Duyfentleyder alleenlic acht te nemen op fyn ticn Hondertleyders:
Aengaende d'ongheregheltheden’ of fivaricheden dieder vallen tuffchen zijn hon- -
d?H Tienleyders in zaken die totoordecl der Hondertteyders ftaen , daer in voor-
ziende Honderteyders elc in fyn vendel; of zoo fy’t-niet endoen, den Duyfent:
Ieyder en heeft maer acn te fpreken zoodanighe dertien Hondertlevders , als die’t
G

aengact.



383

reasonable, that wherever hereafter it proves to be useful, to call this method the
Hebrew distribution. As some. people might want to maintain the opinion that
Moses had not been the first to put this order into practice and that Raguel, who
gave him the advice, might have adopted it from the versatile Egyptians, though I
don’t want to put on my armour for that, however, as it is the first that has been
found in writing and as its application causes it to be called the Hebrew order,
I shall stick to this and say further that I prefer it to the Greek, Roman and all
the other-distributions, as a matter of fact so much so, that I am of the opinion
that there does not exist any better in nature; for although one should not say
that all that human hands could wotk so clevetly, could not be improved upon,
because this could not be proved, here we are having quite a different thing,
which could be adequately compared with mathematical propositions, leading up
to such evident conclusion, that a better one could not be found. Thus to arrive
at an explanation of the reasons why I consider, that there could not be any better
distribution than this, it should be known first of all that as it consists of a
continuous decimal progression, about the value and utility of which in human
.negotiations I have written a special booklet, to the best of my ability 1), it is not
necessary to explain this here all over again, the more so, as there are a great many
people, who do not only praise the decimal progression in words and in writing,
but who do actually use it. With regard to its particular utility in this distribution
of Soldiers, I will now describe that as follows:

Particularly in order to make my view upon the matter quite clear, I shall first
state that the Soldiers in every file (similar to those of the Greeks and the Romans
as has been previously touched upon) are to be called fitst, second, third and so
consecutively until the tenth. Further I assume, that the name of the sign for every
100 Soldiers is to be ensign, and that of every 1000 pennon and that of every
10,000 standard 2).

Further that the files in every ensign, the ensigns in every pennon, the pennons in
every standard are also to be called first, second, third and so on until the tenth.
However, if the multitude of the Soldiers were to be moved one grade higher i.e.
to 100,000 men one should choose the name of a fourth sign for it. The bodies of
10, 100, 1000, 10000 and 100000 men are also named: body of ten (decuria),
body of hundred (centaria), body of thousand (chiliarchia), body of ten thousand,
body of hundred thousand. And their Commanders or Leaders: Ten-leader
(Decario), Hundred-leader (Centurio), Thousand-leader (Chiliarch), Leader of
ten thousand, Leader of hundred thousand. This being understood, I shall now
speak of the ut111ty resulting from the Hebrew distribution.

First, that each Commander, no matter the extent of the Army Camp, has
merely to take care of ten men, placed immediately under him, watching that every
one of them is doing his duty, as it should be done, which on account of the
small and skilful body it is quite possible for him to do so and in this manner it

1) By “a special Booklet” Stevin appatently means his publication De Thiende (The Tenth),
printed, translated and discussed in Volume II-A, Mathematics, p. 371-455.

%) As a translation for the names of the “teyckens™ (signs) indicating 100, 1000 and 10,000
soldiers, we have chosen on the analogy of the names used in the French and Getman editions,
respectively ensign (“vendel”), pennon (“wimpel”) and standard (“standaart”). Dijkstethuis
1ightly points out (p. 244, note 2) that Stevin applies a somewhat different terminology when he
describes the composition of the troop in the hierarchy of an army, viz. “vaen” (company) stand-
ing for 10 files, “banier” (banner) for 10 companies and “standaert” (standard) for 10 bannets,
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can be easily controlled everywhere. For instance, thus each Ten-leader has to mind
his ten Soldiers and each Hundred-leader (or Captain) 1) his ten Ten-leaders. As
to the irregularities or difficulties that may occur among his hundred Soldiers with
regard to the matters that have to be judged by the Ten-leaders, these are worked
out by every one in his own file, or, if they should not do so, the Captain has
only to address the men in question out of the ten Ten-leaders and to admonish
or advise them as the situation may require. In the same way each Thousand-
leader (or Colonel) 1) has only to regard his ten Captains. As to the irregularities
or difficulties that might arise among his hundred Ten-leaders in those cases that
are to be judged by the Captains, the latter see to this, every one in his company,
or, if they should fail to do so, the Colonel has only to address those of the
ten Captains concerned and to admonish or advise them as the situation may
require and equally so in the case of the Leaders of ten thousand and those of
hundred thousand.

Secondly in Camp-works such as entrenchment, cutting of branches, making
of Fascines, Gabions and Hurdles, this way of distribution enables the men to.
accomplish a great deal in haste, as no one were to hide himself but with peril,
since ‘every 10 men are being controlled by a Ten-leader, who is continually
watching them in their work, also because each one of these ten Ten-leaders is
under the command of a Captain, who sees to it that they are performing their
surveying tasks as they should. Moreover every ten Captains are equally controlled
by a Colonel, and so on.

Thirdly, thus this manner of distribution does not need an élaborate explanation
nor is it difficult to keep it in mind like the afore-mentioned Roman and several
other distributions, for one has only to know that it has a decimal progression,
and this will suffice; furthermore it greatly simplifies the financial Books that are
kept of the Soldiers, their accounts and payments 2). Besides this could also be
a considerable aid to the musters, because it would enable the men in charge to
observe daily, in a very adequate manner, what is found missing without collecting
the Soldiers for inspection on account of the following reasons:

Being instructed in accordance with the general regulations that the companies,
when marching or when forming up, are not to be mingled in their files and ranks
" i.e. every 50 Musketeers before or behind their 50 Pikemen, if one can only march
five in front, but next to their Pikemen, if the width of the road should permit of
it 3), thus one sees at a glance whether they are all there, to wit, five files of Pikemen

1) The Latin countetparts in the margin for the Dutch names of “hoopen” (bodies) of 10,000,
1000 ctc. and their “Beveelders” (Commanders) or “Leytsmannen” (Leadets): Decuria, Centuria
Chiliarchia, resp. Decario, Centurio, Chiliarcha were gradually put out of use by Stevin himself (more
so in the French edition than in the Dutch version) and réplaced: Centurio (apart from Leader of
100) by Captain and Chiliarcha (apart from Leader of 1000) by Colonel (in the Dutch edition first
. mentioned on fol. §1). In the English translation this principle has also been followed.

%) For the Financial Books that were kept of the Soldiers cf. inter alia Dijksterhuis p. 258, in
which the “dispense” of the war-munitions are called a supplement to the Castrametatio. For the
musters of the bodies of soldiers cf. inzer alia the Introduction to the Journal by Anthonis Duyck
(XC-CXXIII) and Wijn, p. 10-16.

3) Between the words “pemnt and “thus one sees” there has been inserted in the French
edition: “(permet) ce que requeroit aussi I'ordre de bataille des Romains, que je tien pour le meil-
leur, dont sera dit ailleurs (alors on voit)”. To this addition Brialmont has drawn attention in his
study of Stevin’s Théorie de I’art de la guerre (in Mémoire Steichen of 1846) and meant to conclude that
this “Théorie” had been written after the Castrametatio. At any rate the insertion is all the more
evidence that Stevin bimself must have been the author of the French edition.




5o - LecueERMETIN G
aengact, en hunlien te vermanen of raden na’tgene de zake vereyfcht,en zoo vopre
mei Ticnduyfentleyders en Hondenduyfentleyders.

Ten tweedden, in Legherwercken als graving , tachouwing , making van rijs,
Schanskorven en Horden , kanmen door defe oorden metter haeft veel doen, om
dat zich niemant en verftee@ dan met perijckel, deur dien over elcke 10 een Tien=
leyder opzicht heeft diefe int wercken gheduerlic gade flaet,00c om dat over elcke
dier tien Tienleyders een Hondertleyder beveelr,dieacht neemt of fy opzicht heb-
ben na tbchooren , van welcke Hondertleyders over elcke tien ooc noch ecn Duy-
{entleyder Opziender is, en zoo voorts. : ’

Ten derden , zoo en behoeft defe manier van verdeeling gheen moeyelicke ver-
klaring, noch en is niet befwaerlic om onthouden ghelijc de voorgaende Romeyn-
fche en meer ander , want alleenlic gheweten zijnde datfe is van tienige voortganc,
200 js alles ghenoechzaem bekent , twelc ooc lichticheyt gheeft inde Boecken der
Finance die ghchouden worden van't Krijchsvolc , van hun betalinghen en afreke-
ninghen. De monfteringhen konner daer door ooc zecr bevoordert worden , om
datmen alle daghe ghenoechzaem zien kan watter gebreect zonder monfteren, om
defe redenen : Belaft zijnde by ghemeenenreghel , dat devendels int marcheren -
of voorttreden onghemenghelt gaen in hun rijen en leden ,te weten elcke 50 Mufz
quetticrs voor of achter hun §0 Pijckiers alfmen maer vijf dic gaen enkan , maer
nevens hun Pijckicrs alft de breetheyt des weghs toelaet , zoo zietmen alfdan mee
cen oogh-opflach ofteral is , te weten vijf rijen Pijcken met zoo veel Mufquertiers,
cn ymant ghebrekende, zoo kan den Hondertleyder eenich Monftetheer of ymant
dieder laft af heeft, vraghenaenden Tienleyder in diens rije tghebrec valt , waer
dien manghcbleven is , als wefende fyn werc daer op te letten , en ghevraecht zijn-
de, befcheyt te gheven , daer af men ooc noch: naerder onderzoeckan doen door
den Krijchsman die achter hem ghinc , ghehouden zijnde het befcheyt te zegghen
dat hyder af weet, waer me bekent wort de ghedaente des mifdaets,om diete ftrafs
fen na de verdientt, en te voorkomen de fivaricheden dieder zonder oorden vallen,
als tbedroch der zolttrecking zonder daer voor dienft te doen, int reyfen van't ven-
delwijcken , en de Boeren berooven ,op den tocht na zorghelickeaenflaghen zich
teverfte ken , endicrghelijcke, twelcmen om de groote menichte derovertreders
( dieder deur ghebrec van oorden nootzakelic vallen ) origheftraft moet laten, of
zomwijlen door grooten nootal te bitterlic ftraffen, zonder inzicht van oorzaken

te moghen plaets gheven.

Ten vierden kan deur de tienighe verdeeling een groote bequaemheyt vallenin.
de Legherlogiering , tot welex verklaring dient gheweten datmen inde wimpels en.
vendels moet ftellen de ghetalen haeérs oor-

[ 1 ) ( 2 ) 3 den’s met groote letters., als het cerfte wim-
‘ pelmet 1, het tweeddemer 2 , hetder-
- de met 3 , en zoo voorts tottet tiende, ge-
lijc hier by voorbeelt deur driegheteycken-
de formen acnghewefen wort. De vendels .
hebben twee ghetalen ; het ectfte bediet hee
L hoemenichfte dattet is , her ander beteyc-

v kent rghetal des wimpels dacr’t onder ghe-
. N ' ' hoort: .
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together with an equal amount of Musketeers, and should there be somebody
missing, the Captain, a Commissary of the Musters or somebody else in charge,
could make enquities with the Ten-leader, in whose file there was somebody found
missing, where this man could be, as it is his duty to mind this and to give an
explanation when asked for it; this could also be further investigated by asking
the Soidier, who was marching behind him and who is obliged to respond and to
tell all he knows of it; by which the nature of the crime may be known and
punished as it deserves and the irregularities resulting from a lack of order may
be prevented, such as the deceit of receiving payment without doing military
service for it, separation from the company while marching, robbing the peasants
and hiding when marching into dangerous enterprises, and things like that,
which on account of the large amount of trespassers 1) (who through lack of order
are bound to occur) would have to remain unpunished, or at times, owing to the
stress of the moment, get too severely punished, without a further insight into the
causes being considered.

Fourthly, the decimal progression may be of great convenience with regard to the
accommodation of the Camp, for the explanation of which it should be observed,
that in the pennons and ensigns one should put the numbers of their units in
large characters, such as in the first pennon (or small regimental flag) the
number 1, in the second one the number 2, in the third one the number 3, and so
on until the tenth, as it is shown for instance by the three figures, that are drawn
here. The ensigns (or company-flags) have two numbers, the first one indicating
the how-many-th company, the other the number of the regiment to which it
belongs, as for instance this flag bearing the numbers 5.7 indicates, that it
represents the fifth company of the 7th regiment, and in the same way with the
others. These pennons in an army, that is encamped and always of the same
shape and form, are each placed in an orderly fashion before the centre of its
quarters, and each ensign before its company, so that everybody knows where to
find this particular pennon or ensign, he may desire, without being obliged to ask
for it, provided he has been informed about the afore-mentioned numbers.
Moreover he knows where to find any Soldier lodged in it from the highest rank
to the lowest, provided he has been informed about the two appropriate numbers,
i.e. the one indicating the file, its how-many-th number in its company, the other
that of the Soldier, the how-many-th number he is in his file. From the
afore-mentioned reasons it is also apparent that from a whole army in the field,
when drawn-up in battle-array, any man that is wanted, can be found without
making enquiries, provided the afore-mentioned numbers required are known.
However, should any one maintain, that it could happen that in a certain file
somebody was found missing and that this had caused the regular order to be
broken, to this one should say that such an exception is not to cause any trouble,
for once that the man, who is looking about, has found 'the file to which the man
that is wanted belongs, he can easily find hifn there.

1) About these trespassers Wijn also writes in his Comment on the ““Arsikelbrief” of 1590
(Krijgswezen Prins Maurits, p. 103).




Lercnuzrvwrrinaea 51
hoort : Alsby voorbeelt dit vendel met §. <7 wijft aen dattet is het vijf-
5.7} de vendel van’t 7 wimpel, en zoo voorts met d’ander. Defe wimpels in
cen ghelogiert Legher,dataltijt een zelve form heeft, oordentelic vervol-
Ehens ftaende elc voor tmidden van fyn quartier , en de vendels elc voor

aer honderthoop,zoo weet yghelic zulcken wimpe] of vendel te vinden
als hy begheert, zonder daer na te moeten vraghen , mits dat hem bekent
zijn de voorfchreven getalen: Boven dien weet hy te vinden yder Krijchs-
man daer in ghelogiert vanden hooghften totten leeghften , mits dac hem
bekent zijn detwee behoorlicke ghetalen,te weten het een der rije,de hoe-
menichfte fy in haer vendel is , hetanderdes Soldaets, de hoemenichfte hyin fyn
rijeis. Wi de voorgaende redenen is ooc openbaer , dat ftaende een heel Legher
op't veltin flachoorden, zoo kan elc man diemen begeert ghevonden worden zon-
der vraghen, mits bekent wefende de voor{chreven noodige ghetalen. Aengaende
ymant mocht voorwenden te konnen ghebeuren, dat in een rije ymande ghebreect,
en daer me d'oorden ghebroken te zijn ¢ Hier op wort gheantwoort zulcke uytne-
ming kleyne-{waricheyt te hebben, waat den zoecker gﬁevondcn hebbende derije
daer fyn beghcerdeman in is, lichtelic kan hy hem inde zelve vinden.

Tenvijfden kari deut defe tienighe verdeeling een bequaemheyt vallen intteyc-
kenen des ghewecers varide Krijchslien, als Pijcken,Mufquerten,en Wapenen,zu{cx
datmen onder veel duyfent ftucken met een opzicht weet aen wien elc toekome,
als by voorbeelt een Pijcke gheteyckent met defe viergetalen 8. 2. 7. 3 int hout
ghebrant, of int yfer gheftempelt, men zeght datfe toekomt den acheften Soldaer,
inde tweedde rije, van't zevende vendel, des derden wimpels, en alzoo met d'ander
wapenen : Deteyckening des gheweers van Tienleyders, Hondertleyders , en
Duyfentleyders, is van drie, twee, en een gheral, als by voorbeelr 7. 3. &, datis
tgeweer des Tienleyders vande zevenfte rije, int derde vendel des vijfden wimpels:
Tentweedden 5.-8 , datis tgheweer vanden Hondertleyder des vijfden vendels,
int achtfte wimpel : Tenderden 4. dat is tghewcer vanden Duyfentleyder des
zevenden wimpels : Ten vierden 0. als beghin, dat istgheweer vanden Voetvole
Overtt : En’sghelijcx kan’t toegaen mettet gheweer der Ruyterie.  Hier me kan-
men voorkomen tghefchil dit om tgheweers wille tuffchen de Krijchslien valt:
Ooc cenige vandien gheftolen zijnde, den dief en derfle niet verkoopen noch ver-
toonen, want men zoude terftont den man wijfen diefe toekomt  of zoo die inghe-
brande of gheftempelde letteren uytghekreghen waren,dar gheeft vermoeden deur
den vertoonder te moghen ghedaen wefeén , enoorzaec van daer op onderzoecte
doen. ' De Romeynfche Soldaten teyckenden wel hun waperien elc met fyn mere,
maer dit heeft al cen ander bequaemheyr. - '

Ten zeften kan defe tienighe verdeeling dienen om nieuwe aenkomende onbe-
dreven Soldatcn op zeer korten tijt den krijchshandel te leeren, als wel {chieten, ge-
bruyc der Pijcken en des hantgheweers, * de keeringhen, het fchermutfen , de za-
ken vande Wacht, en al rghene Soldaten behooren te weten, en daer in zoo ervaren
te maken al of fy vecl jaren gedient hadden, want elc Rijeleyer en zoude maer Con-
derwijfen hebben de ghene die in fyn rije nieu inkomen ; ja al waert een ghemeente
ic neem van 10000 Mannen in krijchshandel gantfch onervaren, die metter haeft
hun moeften verweeren, fy zouden op kortet tijdt cot kennis van dien konnen ghe-
raken , mits dateer eenen wel ervarenendonderrichting dedeaen 10 Coloncllen,
daer naelcken Colonel aen fyn 10 Capiteynen , daer na elcken Capiteyn aen fyn
10 Rijeleydcrs, daerna elcken Rijeleyder aen fyn 10 Soldaten , waer me de leering
aen die 10000 onervarenen op een zelve tije fpoedichlic zoude konncn voortgacn
' mee
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Fifthly, this decimal progression may be of convenience in the marking of the
arms of the Soldiers, such as Pikes, Muskets and Armour 1) so that one is able
to ascertain at a glance, among many thousands of pieces, to whom each piece
belongs; if, for instance a Pike should have been marked with these four numbers
8.2,7.3, being either burned into the wood or stamped into the iron, then it is said
to belong to the eighth Soldier, in the second file, of the seventh company, of the
third regiment, and equally so with the other arms.

The marking of the arms of File-Leaders, Captains and Colonels is consisting
of three, two, and one number, such as for instance 7.3.5. These are the arms of
the File-Leader of the seventh file, in the third- company, of the fifth regiment.
Secondly 5.8 indicate the Captain’s arms of. the fifth company in the eighth
regiment. Thirdly, 7 these are the Colonel's arms of the seventh regiment.
Fourthly, 0 (zero) to begin with, these are the Infantry-General’s arms. And
equally so it may be found with the arms of the Cavalry. This may prevent
differences that may occur among the Soldiers on account of the arms. Also in case
some of these are stolen, the thief dares neither sell nor show them, for one would
at once point to the man to whom they belong, or, if the burnt or stamped characters
should have been removed, this might lead to the suspicion that it has been done
by the one producing it and then would be the cause of an investigation to be made.
As a matter of fact the Roman Soldiers did mark their weapons, each one with their
particular mark 2), but our method has much more convenience.

Sixthly, this decimal progression could very well serve to teach within a very
short time newly arrived unskilled Soldiers the Art of War, such as shooting, the
use of Pikes and Rapiers, turning, skirmishing, Guard- duties and all that Soldiers
ought to know, and to give them so much experience, as if they had already joined
the Army for years, for each File-Leader would have. only to instruct the new-
comers to his file; nay, even if a body of 10,000 men were to be quite inexperienced
in the Conduct of War and should have to defend themselves in haste, they could
manage to achieve full knowledge of it within a short time, provided that some
one, well versed in the subject, were to instruct 10 Colonels, then each Colonel
his 10 Captains, then each Captain his 10 File-Leaders, then each File-Leader
his 10 Soldiers, by which simultaneously the instruction to the 10,000 unskilled
ones could proceed quickly with very little difficulty, because each File-Leader
has so few to instruct and further because of the fact that there are such
Superintendents, as a Captain, a Colonel and a General, seeing to it that they are
doing their duty as it is required from them.

Seventhly, this decimal progression could also be of great convenience in point
of the waggons, which are being distributed as follows: 10 waggons under a

1) On the analogy of the French edition we have hete translated “gheweet” by “arms™ and
“wapenen” (French: hatnois) by “armour”.

3) By this marking of the armour is to be understood the tracing of the soldier’s name in the
back flap of his helmet either by scratching or by means of small dotted marks, generally also
including the respective centuria. The latter has been found on many Roman helmets (communi-
cated by the National Museéum of Antiquities, Leyden).




52 . LicusaMarInog :
met lureel moeyre , om datter elc Rijeleyder zoo weynich tonderricheen heef,
darter boven dien zulcke Toezienders zijn , als Capiteyn, Colonel , en Veltoverit,
dic acht nemen of hy hem daer in draechr na tbehooren. '

. Ten zevenden kan deur defe rienighe verdeeling een groote bequaemheyt val-
len int ftuc der waghens , diealdus verdeelende : 10 waghens onder een Tienley-
der, 100 onder een Hondertleyder, 1000 onder een Duyfentleyder, en zullen ge-
lijc voren van't gheweer der Krijchslien ghezeyt is , ghetcyckent worden met vier
ghetalen, ghefchildert op zulcke blecke vaenkens ghelijemen in zommige Leghers
op de waghens ftelt,als by voorbeelt,een vaenken met defe vier ghetalen 2. 7.3. 2,
beteyckent de tweedde waghen onder den zevenden Tiepleyder vande derde Hon-
derg;yder des tweedden Duyfentleyders. Elcke eerfte vaen van tien mach om
zichtbaerlic uyt te fteken grooter zijn als d'ander neghen : Defghelijcx mach elcke
ecrfte van 100 grooter zijn dan elcke eerftevi 10.enelcke eerfte van 1000 grooter
dan elcke cerfte van 100. Yder Tienleyder is fchuldich int reyfen fyntien waghens
oordentelic elc na hun ghetal malkander te doen volghen ,"en gheduerlic daerby
blijven : Int ftilligghen die oordentelic int wighen-quartier nevens malkanderte
tedoen ftaen : Syntien Vioerlien perfoonlic wel tekennen , rekening en befcheye
te gheven vande afwefende, wanneer en waer fy hun verfteken hebben , of waecrom
{y niet reghenwoordich en zijn : Al twelc om dekleyne menichte van tien henlien
moghelicis tedoen. =~ Elc Hondertleyder zal bevelen over{yn tien Tienleyders, en
acht nemen dat elc fyn ampt bedien na thehooren, en oordeclen over de ghefchil-
len die tuflchen henlien vallen : Zalooc int reyfen altije by fyn 100 waghens blij-
ven. En ’sghelijcx zal elc Duyfentleyder bevelen en acht nemen op fyn tien Hon-
dertleyders , enden Waghenoverft over de Duyfentleyders , en int ghemeen over
allen. De bequaemheden en voordeelen hier uyz volghende zijn duidanich : Voor
al nadien de plaets van elcke w:;ihen bekent is,fy kan mette perfoonen en goederen
daer op zijnde , zoo int teyfen als flilligghen lichtelic ghevonden worden , zonder
‘daer nate moeten vraghen, mits bekent wefende haer ghetalen , twelc is ftreckende
tot groot gherief, niet alleen voor Amptlien int beleyt der krijchs zaken, maer coc
voor yghelic int bezonder. :

Ten anderen konnen de monfteringheni der waghens hier deur bevoordere wor-
den, om datmenalle daghe zonder monfteren ghenoechzaem zien kan ofter ceni-

he ghebreken , en zulex ghebeurende, een Monfterheer of ymandeanders dieder

ft af heeft, kan vraghen aenden Tienleyder , in diens rije tghebrec valt , waer die
waghen ghebleven is, daer af by volghens fyn aenneming gehouden isal thefcheyt:
te zegghen dat hy weet. - :

Bovendienift hier deur moghelic dewaghens int ftilliggen ghelijckelic te doen
arbeyden, elc fynkeer verwachtende , daer anderzins eenighe verfchoont worden,
hun verfteken , of wel uyt het Legher trecken, enelders ghelt verdienen, en komt
0{: d’ander Voerlien de fivaricheyt aen , die hun Peerden doot arbeyden , en noch
ghefleghen worden als Ezels, zulcx datter met veel waghens min uytgereche wort
dan andersmet weynich, ftreckende tot groote koft des Landts, en dicwils oorzacc
zijnde, datter om de groote menichte der waghen-peerden gheen fourrage voor de
Ruyters en blijft, en dattet Legher met achterdeel moet opbreken. ,

Op aenflaghen daer het Voetvolc op waghens de Ruyterie- moet volghenen
haeftelic voortrecken’, daer en zoudemen om de waghens te vergaren gheen ver-
witting van te voren moeten doen, om datfe altijt ghereet zouden ftaen. f

Aldus worden ooc voorkomen veel ghefchillen dieder vallen met d’een waghen
d'ander niet te willen wijcken , want begheerende elc eerft int quarticr te wefen , fy
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File-Leader, 100 under 2 Captain, 1000 under a Colonel, and similar to that which
has been previously said about the arms of the soldiers, they will be marked with
four numbers, painted on such small tinplate ensigns (or vanes) such as in some
Army Camps are fixed on the waggons, as for instance a2 pennon bearing
these four numbers 2.7.3.2, meaning the second waggon under the seventh
File-Leader of the third Captain of the second Colonel. In order to stand out
more visibly every first ensign of 10 may be larger than the other nine. In the
same way every first pennon of 100 may be larger than every first one of 10, and
every first one of 1000 larger than every first one of 100. Each File-Leader, when
travelling, is obliged to see to it that his ten waggons are orderly following each
other according to their successive numbers, and he has to remain with them all the
time. When camping they must be kept in the waggon-quarters standing orderly
next to each other. He should know his ten Waggoners in person and account for
those absent when and wherever they have stayed away, or why they have not been
in attendance. All this can be easily carried out by them on account of the small
body of ten. Each Captain shall command his ten File-Leaders and see to it, that
every onc is doing his duty, as it should be done, and judge the differences that
may occur among them and, when marching, shall always stay with his 100
waggons.

And equally so each Colonel shall command and control his ten Captains and
the Master-General of the waggons, the Colonels and in general all the personnel
involved. The facilities and advantages resulting from this are of the following
nature:

Particularly when the place of each waggon is known, it can be easily found with
the men and the goods belonging to it, both when marching or camping, without
having to make enquiries for it, provided their respective numbers are known,
this being a great convenience not only for the Officers, when conducting their
army affairs, but also to every one in particular. . '

Furthermore it could be of use to the musters of the waggons, as it enables one
in a very adequate manner, to observe daily without mustering, whether there are
any waggons missing, and if so, 2 Commissary of the Musters or somebody else in
charge, may inquire with the File-Leader, in whose file the man lacking occurs,
where this waggon has gone to, to which request, according to his commission,
he is bound to give all the details known to him.

Moreover this makes it possible that the waggons, when lodged-in a Camp,
could be equally used, each awaiting its turn, as otherwise some of them are
being spared or hidden, or removed from the Camp in order to earn money
elsewhere, causing the other Waggoners to bear the difficulties, working their
Horses to death and besides beating them like donkeys, to the effect that there is
* being less accomplished with many waggons than otherwise with a few, costing
the Government large sums of money and often being the cause, that on account
of the large number of waggon-horses, there is no forage left for the Cavalry, and
that the Army Camp has to break up to its disadvantage,

In case of surprises, when the Infantry has to follow in their waggons the
Cavalry and has to march in haste, one need not give any previous warning in
order to collect the waggons, as they should be at all times ready for departure.
Thus a great many difficulties are also being prevented owing to the fact, that one
waggon would not let the other pass by, for as each one wants to arrive first in his
quarters, they run as fast as they can, causing collisions, destroying the waggons
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reanen om "ezeerft, worpen malkander omme, brekende waghens mette goederen,
en quetfende de menfchen dieder op zitten. Daerde waghens met Ponten over
de Rivieren moeten gheftele worden,, is ooc groot ghefchil, willende ele d'ecrfte
wefen, alle welcke fwaricheden hier niet en ghebeuren,om dat elc Tienleyder gade
flaer d'oorden van fyn tien waghens , waer me ooc voorkomen kan zijnde {chade
vankrijchstuych en ander goeden die vande waghens gheftolen worden , of verlo-
ren blijven , om darmen aldus weet aen te fpreken den ghenen dieder alleenlic tien
had gadeteflaen. Men kan ooc om der ghetalen wille weten watter op elcke wa-
ghen §heladen is , ftellende inde Lijfte der lading nevens het goet alleenlic de ghe-
talen des waghens daer’t op light.

Mer& noch dat de waghens zonder oordentlicke verdeeling wefende, en dat-
menfe tot noodighe dinghen van doen heeft, zoo moet den Velroverften de Ampt-
lienvandien, allg'cr ghebrec van waghens is,ontfchuldighen datfe daer af gheen be-
wijs noch rekening en doen,, want hy ziet hunlien zulcx om d’onoordens wille on-
moghelic te wefen, waer me dan de deure gheopent is,van elc vrymoedelic fyn ey-
ghen profijt te moghen bevoorderen tot des Landts fchade.

Tot hier toe is gezeyt van waghens in dienft wefende, maer men zoude zulcken
oorden van tienighe verdeclinghe int reyfen oockonnen onderhouden mette buy-
tendienftighe ; doende de ghene die {aetft aenkomen alkijt laetft voorttrecken, of
zulcken reghel daer op ftellendealfinen behoorlic verftonde.

Aengaende ymande mocht zegghen de reghel des oordens dicwils te moeten
ghebroken worden ; eerftclic, om dat zomwijlen int reyfen de waghens van eenige
quartieren , als by voorbeele der regimenten, elc haer regiment volghen, welcke
waghens niet dan by ghevalle van effen heele rijen wefende, zoo zouden eenighe
Tienleyders over meer of min dan tien waghens moeten bevelen, en by eenige niet
teghenwoordich zijn : Tenanderen, om datter te velde int ftilligghen ettelicke
vvaghens int vvaghen-quartier niet ghelogierten vvorden , maer daghelicx vverc
hcg%cn by zeker perfoonen diefe bezonderlic dienen , als die inde keuckens van
groote Heeren daghelicx halen vvater , branthout , en alle behoeften , welcke vva-
ghens ooc niet dan by ghevalle van effen heele rijen zijnde, zoo zoude daer ooc
fplitfing vallen der tien vvaghens daer een Tienleyder over beveelt, met meer ander
dEcrgheli]cke ghevallendic de reghel des oordens zouden breken : Hier teghen
zeghic, datmen op elc vandien bezonderlic zoude moghen antwoorden , maer
ghemeré het niet en {chijne dat zulcx haeft int vverc gheftelt zal vvorden , zooen
wvil icmet onnoodich fchrijven den tije nier vediefen , maer alleenlic zegghen dat-
ter op ghedochtis, en daerentufichen machmen dit vermaen * fpieghelincfche * Theerick.
vvijfe nemen, dat moghelic is eens met verbetering inde * daet te gheraken.

® Praxi.
Ten achtften kan deur defe tienighe verdeeling int ftuc van Schepen zulcke be-

quaemheyt vallen, als vande vvaghens ghezeyt is, vvant die alzoo verdeelende,ooc

daer over zulcke Amptlien ftellende, ende Schepenvan yder Tienleyder elc des

daechs een vlagghe voerende mee haer ghetalen , als ghezeyt is vande vvaghens, en

des naches lanteerens , diens licht de form vangrooteletters vertoonde , ghelijc ic

zulcke ghezien heb, en voort zoo vvel int varen als int ftilligghen , daer me ghe-

volcht een reghel als mette voorfchreven vvaghens, zoo kanmen daer uyt genoech

veritaen de voordeelen diemen daer me krijghen zoude,

Ten neghendenkan deur tienighe verdeeling der Pioniers en Maetroofen of
Ghelfchuttreckers ooc zoo goeden oorden ghehouden vvorden , datmen met min
volcx meer vvercx zoude zoen, als anders met veel , hebbende boven dien elc beter
vernoeging dan met onoorden, daermen breeder af zoude moghen {chrijven , maer

G 3 vvant
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and their goods, and hurting the people sitting in them. As the waggons have to
be carried over the Rivers by means of Pontoons, this is also a cause for great
differences, each one wanting to be first; however; difficulties of this kind do not
occur here, because every File-Leader watches the order of his ten waggons, which
could also have prevented the damage to the war-munitions and other goods that
are being stolen from the waggons or remain lost, because here one knows, that
one has merely .to speak to the man, who had only to watch ten. Furtherrhore it is
also possible to ascertain what has been loaded on each waggon by means of the’
numbers, by merely indicating, in the respective Loading-list next to the goods,
the numbers of the waggons in which the goods are packed.

It should further be observed, that in case the waggons have no regular
repartition and they should be wanted for urgent affairs, the General of the Camp
must excuse his Officers, if there should be a lack of waggons that they could
neither explain nor account for, since he is aware that it is 1mpossxble for them to
do so because of the d1sorder that might give ample opportunities for every
one to promote freely his own advantage to-the detriment of the Country.

Up to now we have talked about the waggons used in military service, but one
could equally maintain a similar order of decimal repartition, when marching, with
the ones out of service, either by making those which arrive last,. always march in
the rear, or by drawing up such rule for this, that one should be able to understand
it properly:

If any one should say, that the rule of this order must often be broken, fitstly,
because at times, when marching, the waggons belonging to some quarters, for
instance such as those of the regiments, each following their regiment and only
accidentally forming complete files, some File-Leaders would have to be in command
over a number of more or less than ten waggons and not be in attendance with some
of them. Secondly, because when camping in the field, there are several waggons, that
are not lodged in the waggon-quarters, but are daily working for certain persons to
whorh they render special services, such as to daily go and fetch water, fire-wood
and all the other necessities in the kitchens of grand Seignieurs, which waggons
forming also merely accidentally complete files, thus there would also occur a
splitting up of the ten waggons of which. there is a File-Leader in command,
together with other and similar cases that would break the rule of the order.
Against this I say, that I should like to reply to every one of those in particular, .
yet, seeing that this is not likely to be carried out in such haste, so I will not loose
time by giving a superfluous description, but merely say that it has been well
considered, and meanwhile one should take this' warning theoretically, which may
at one time be improved in practice:

Eighthly, this decimal distribution could equally be of convenience in the case
of Vessels, as has been said about the waggons, for dividing them accordingly and
also appointing similar Officers to them, and the Vessels belonging to every
Ten-leader, each carrying a flag by day bearing its respective numbers, as has been
said about the waggons, and carrying lanterns at night, the light of which showing
the outlines of large characters, as I have seen them myself and further, when
sailing as well as when lying in the harbour 1), following the rule, as adopted
with the afore-mentioned waggons, so that the advantages, that were to be gained by
it, could be adequately understood.

1) Here the French edition has been followed: “Navxres estant aux Havres™.
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vvant zulex ghenoech kan verftaen vvorden deur tghene op dierghelijcke van'c -
Krijchsvolc ghezeyris, zoo zal ic't daer by laten blijven. :

Tot hier toe verklaert zijnde myn voornemen vanden oorboor der gheduerighe
tienige voortganc met 10 beghinnende, zoo mocht ymant daer op zegghen dat de
boven(chreven Griccfche verdeeling van gheducrigetwecige voortganc,met 1 rije
van 16 beginnénde , haer bezonder voordeel hecft by verfcheyden Schrijvers zeer
gheprefen, “twelc is darmen daer me deur ghcdueni%he halving der hoopen totte
eentieyt komt, zulcx datmenfe in twee even ghedeelten kan deelen, als 1638 4
vande Tetraphalangarchia gheduerlic ghchalft totte rijetoe, fy wort van 16 be-
vonden,en de zclvegeduerlic in tween fplijtende,men vine de helften van 8. 4.2. 3
eyndende ineenheyt. Hier op machmen zegghen defe halving niet zoo volkome-
Iic toe te gacn, noch torre eenheyt te komen alsghemeent wort, maer op te houden
aen den Beveelder over 2 rijen van 32 Krijchslien,om defe reden : Heteyndeder
deeling is, om over elc deel een gheftelt Beveelder te hebben, als by voorbeelt over
16 rijen beveelt een Sintagmatarcha , over de 8 een Taxiarcha, overde 4 eenTe-
trarcha,over de 2 een Dilochita, maer over d’een rije van 16 mannen en is geen ge-
-fele Beveclder als voren : Tis wel waer , dat den eerften te weten den Rijcleyﬁcr
daer voor ghenomen wort,maer hy beveele alleenlic over 15, alzoo hy zelf cen der
16 is:De rijein tween gedeclt, elcken hoop is van 8 mannen zonder Beveelders, of
by aldienmen tot d’cen helft neemt den eerité, tot d'ander den negenfté Diomerita
geheten,{y en bevelen elc maerover <7,cn zoo voort mette Intergatores dic over 3,
nict over 4 bevelen, ococ merte Aatiftites die over 1, nietover 2 bevelen : Zulex
dat zoodanighe Amptlien over gheen hoopen van tweeighe voortganc en bevelen,
als d'ander wel doen-overde hoopen van a rijen opwaerts , ghelijc voorghenomen
was te verklaren. ‘ .

Datmen ooc zoude meynen mette halving die vande 163 S 4 totte 32 haer
gheftelde Beveelders héeft, meer voorzien te wefen , om over alle deelen van hoo-
pen een gheftelt Beveelder te hebben , dan deur de tienighe voortganc , dat eo vale
zooniet : Als by. voorbeelt den noot vereyfchende, ghelijét metter dact dicwils
ghebeurt, een Phalangarchia van 16 Griecfche vendels te moeten verdeelenin
gen7, ofin10en6, ofintrens, ofinfzen4, ofinizen3, ofin14en2,
of in 15 en 1, daer en zijn overal gheen eyghentlicke béveelders toe.

Benevens de voorfchreven onghefchictheden vallender noch by oneyien tienj-

- ghe namen van hoopen en Amptlien, daer gheen tienicheytinen is,alsdenhoop -
van 16 noemen fy decuria , al oftfe van 10 waer, enden Beveelder Decurio ; Den -
hoop van 256 noemen {y centuria , al oftfe van 100 waer, en den Beveelder Cene
turio ; Den hoop van 1024 noemen fy Chiliarchia ; al oftfe van 1000 waer, en

- den Beveclder Chiliarcha : Welc misbruyc dernamen eer vermoeden gheeft van
gropt? oudtheyt en weerdicheyt der tienighe voostganc , dan van wel naghevolcht
te wefen. - :

" Aengaende de R omeynfche verdeeling hier voren verhaclt,die(betievens ‘tmis- -
bruyc van tienighe namen zonder tiénicheyt) zeer onghelijc toegaet, zonder eeni-
he ghereghelde voortganc daer in gade gheflaghen te wefen, enbefwaerlic om by
hedacht te onthouden ; tis wel zoo datfe beter is, dan gheen zeker reghel te vol-
ghen, ghelijé& nu inde weerelttoegaet , maer by de Hebreeufcheen is fy niet tever-

helijcken: Aengaende hier op ghezeyt mocht worden,dar der Romeynenkrijchs-

gaden ghenoech de goetheyt betuychden : Daerop machmen antwoorden, datfe

deur beter verdeeling noch meer zouden hebben konnen uytrechten met beter

oorden cn mirider moeyte, en dat beveftighen mestes voorbeelt van Tamgrlak;:i B ﬁts::

inkrijc
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Ninthly, by a decimal repartition of the Pioneers and Sailors or the men, who
draw the Ordnance, an equally good order is to be maintained to the extent, that
one should be able to execute more work with less soldiers, than would otherwise -
have been' accomplished by a great many, besides giving to every man greater
satisfaction than with disorder, about which one should write more elaborately,
however, by all that has been said about the Soldiers in this manner, these things
can be adequately understood, so I shall let things remain as they are.

Up to now I have explained my intention of the utility of the continuous
decimal progression beginning with 10, and if any one should say to this, that the
above-mentioned Greek repartition of the continuous binary progression beginning
with one file of 16 men, were to have its particular advantage, it being
highly praised by various authors, due to the fact, that owing to a continuous
dividing of the bodies of soldiers into halves one arrives at the unit, so that one
is able to divide them into two equal parts, such as 1 6 3 8 4 of the Tetraphalang-
archia, which, when being continuously divided into halves until the file, is found
to be 16 and when again continuously splitting this up into halves one arrives at
the halves 8. 4. 2. 1 terminating in the unit. To this one might say that this
separation into halves is neither accomplished so completely nor does it arrive at
the unit as it is meant to be, but is stopped at the Commander of 2 files of
32 Soldiers for this reason: The final object of this partition is to have a
Commander appointed to each separate body, such as for instance a Syntagmatarch
being in command of 16 files, a Taxiarch of 8 files, a Tetrarch of 4 files, a
Dilochit of 2 files, yet, there is no Commander appointed to the one file of
16 men, as before. It is true, that here one takes the first one for it, to wit, the
File-Leader, but he is only in command of 15 men, he himself being one of the 16.
The file when separated in two, gives two bodies of 8 men, without Commanders,
or if one should include into the one half the first, into the other the ninth, called
Diomerita, they have only 7 men each in their command, and so on with the
Intergatores, who are taking command of 3, not of 4 and it is equally so in the
case of the Antistites, who are taking command of 1, not of 2. Thus it is that
such Officers do not command bodies of binary progression like the others do .
of bodies consisting of 2 files ascending, as I had intended to explain.

That by this separation into halves and by Commanders, appointed for all groups,
from the group of 16384 until the groups of 32, one would better than by decimal
distribution provide all fractional bodies by a Commander, this does not come true.
If for instance necessity should demand, as indeed often happens, that a
Phalangarchia of 16 Greek companies has to be divided into 9 and 7, or into 10 and
6, or into 11 and 5, or into 12 and 4, or into 13 and 3, or into 14 and 2, or into
15 and 1, then there are not everywhere the proper Commanders available.

Apart from the afore-mentioned absurdities there are still odd decimal names of
bodies and Officers, in which there does not occur any decimality, such as the
body of 16 they named Decuria, as if it were composed of 10, and its Commander
Decurio; the body of 256 men they named Centuria, as if it were composed of
100 men and its Commander Centurio 1), the body of 1024 men they named

1) The Greek name Centurio, used for the “Commander of a body of 256 men™ does not tally
~with folio 46 (Syntagmatarch; cf. also Hahlweg p. 248).
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inkrijchshandcl meer nytgherecht heeft dan Romeynen, Griecken, of ymandt ter
weerelt, daer ghedachtenis af gheblevén is ; welcken Tamerlan in fyn Keyferlic
Legher detienighe voortganc onderhiele; ghelijc voren ghezeyt is ;int 1 Lidr des
1 Hooftftucx , waér me ic befluyten zal , tgherie mynvoornemen was teverklaren,

* vande bequacmheyt des gheduerighen tienighen voortgancx in verdeeling des
Krijchsvolcx die totte oordentelicke Leghermicting noodich is.
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Chiliarchia, as if it were composed of 1000 men and its Commander Chiliarch.
This abuse of names does give more a suggestion of the great age and value of the
decimal progression, rather than that it has been accurately followed.

With regard to the Roman distribution, as has been explained before, which
(apart from the abuse of the decimal names without decimality) is found to be
very irregular, without any regular progression to be observed therein, and difficult
to retain by memory; it is true that it proves to be better than when no definite rule
is followed, as it goes in the world to-day 1), yet, it canaot be compared with that
of the Hebrews. As one may say, that the Roman feats of war have adequately
attested its rightness; to this one may reply, that by a better distribution they could
have ‘achieved still more with better order and less trouble, and this can be
affirmed by the example set by Tamerlan, who has accomplished more in the
conduct of war than the Romans, Greeks, or anybody else in the world, whose
memory has been retained 2). This Tamerlan maintained the decimal progression
in his Imperial Army Camp, as has been said before in the 1st Section of Chapter 1,
by which I shall conclude and which has been my intention to explain with regard
to the utility of the continuous decimal progression in the distribution of the
Soldiers, so essential to a regular Castrametatio.

THE END

1) What does Stevin mean by his saying that the Roman distribution “proves to be better than
when no definite rule is followed, as it goes in the wotld to-day”, unless this should merely refer
to not using the decimal system?

) That Tametlan in his military exploits should have achieved more than the Romans, Greeks
or any other nation, is doubtful. Here we could refer, inter alia, to Toynbee, War and Civilization,
Chapter 5 (Charlemagne and Timur Lenk) and to H. Desmond Martin’s opinion on Tametlan in
comparison with Chengis Khan, turning out to the former’s disadvantage: “A close rival as a
soldier, he was far less successful as a constructive statesman’ (The rise of Chingis Khan and his
Conguest of North China. Baltimore, 1950, p. 323).

In note 22 of the Introduction we have already pointed out, that Stevin, with regard to Tamerlan,
must have drawn from a non-objective source.
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INTRODUCTION

This part of Stevin's military works must; like the former, be regarded as
the fruit of the experience gained by him during Prince Maurice’s sieges, together
_ with his talent for improvement and systematizing. The link of modern warfare
to that of the Ancients, which is so characteristic of the Castrametatio, is missing
here, with the exception of the investment of the fortress. On the other hand, this
study, left in manuscript copy 1), contains, more than the book, directions for
carrying out works of attack, be it in a form which as regards the detalls is not
always encountered in Prince Maurice’s military operations ).
Nevertheless, also this treatise of Stevin’s, with its many drawings and extensive
(sometimes faxrly voluble) elucidations, again bears the stamp of versatility and
sense of criticism so characteristic of him. It is no doubt important to acquire

knowledge of the siege of a fortress in Prince Maurice’s time and in particular as-

regards the investment of the fortress and the attacks by trenches on it 3).

Before discussing the contents of the manuscript it would not be superfluous
to'stress the great importance of the sieges in the Eighty Years’ War. For, it was
fully characterized by the attack and defence of the often politically and
economically important towns and fortresses in the Republic, which, moreover,
were invariably situated at military important points. The development of
fortification in that period of histoty 4) also called for a revision of the manner
of approaching, shelling and assailing the objects to be conquered. It is therefore
obvious that the Stadtholders Maurice, Williain Louis and Frederic Henry,
well-acquainted as they. were with this development, should be the very persons
to have designed a new method of attack, which in the history of warfare has
been called after them “the method of attack of the Princes of Orange”. And,
just as in the field of the Castramietatio, Stevin can again be regarded as the man
who contributed his share to the necessary systematizing of the new demands of

Y In his Materiae politicas VIIL. Section, Of the Tbmr;y of War, fol. 252-8, Hendrick Stevin had
under the same title only an extract, without illustrations, ptmted the manuscript, indeed, is duc
to his care; see also General Intr. pp. 9, 10.

%) Compare the drawings of Stevin’s redoubts, battenes and forts with those used in practice,
for example those of the siege of Juliers by Hondxus (reprod. by Wijn, p. 286), which show more
conformity with Fig, 117, 143, etc. of Marolois. ) )

?) The time during which the original manuscript was written must be between 1608 and shortly
after 1615, In 1608 it had not yet been completed (see Gen. Intr. p. 9 and note 24); on p. 450 it
would seem that reference is made to the book The Ar: of Forti fication of Marolois, fol. 70 (siege of
Ostend), which was.published in 1615.

) Introduction to Part 1, p. 2, on Stevin and this devclopmcnt according to Brialmont and
Wauwermans. .




402

attack. The method was afterwards further improved by Vauban, who, however,
has taken much from his famous predecessors 5).

The present study of Stevin's originally belonged to his posthumous papers,
which were perused by Isaac Beeckman 6) in 1624; among his many notes were
also some on this part: a combination of important items and passages copied
by him, with a single sketch, not more. Yet, Beeckman’s extract is in a way more
comprehensive than the one printed by Hendrik Stevin in the Materiae politicae
of 1649 7). For, the technical aspect of an important part of the siege: the
“approach” — with the exception of the contents of the propositions to be described
below — has been completely omitted from the latter, whilst Beeckman, at least
briefly, does include this aspect. The reason why Hendrik Stevin in his book was
so incomplete, has been mentioned elsewhere 8); the more’is it to be welcomed
that as early as 1635 he had had his father’s manuscript “of besieging” copied
as completely as possible, and that this copy, with its many drawings, has been
retained. That the original manuscript must then already have shown some gaps
appears from remarks in the copy, which apparently originate from  Hendrik.
The principal of these are those on page 417: “The exact dimensions of these

redoubts I have not found ...”; page 418: “Here must follow investments of his”

Excellency; then investments of the Ancients” and the one on page 453: ““This is
what I have from my deceased father’s writings on the approach through the moat;
" concerning the approach through the wall I have only found the following notes™.
For the rest, it appears-from many places in the manuscript that Stevin must
from nearby have seen the works of attack described by him and perhaps has
even checked their execution 9). Besides, the more or less casually mentioned
sieges of Juliers (pp. 447 and 453), of Ostend (p. 451) and of the fort St. Andrew
(pp 423 and 467) suggest that he must have been acquainted with their details.
We will now proceed to a discussion of the manuscript, which comprises three
“parts”: the “Reconnoitring”, the “Investment” and the “Approach” (the attack
by trenches proper).

These three parts are, without any further explanation, mentioned in the
preceding Argument, which by way. of a note also contains a report of what
a general should do in two cases of war, namely when his army is much stronger
than the adversary’s, or when the armies are about evenly matched.

In the former case he can conquer successively all the enemy towns, beginning
with the weakest, which should be taken by force only when they offer resistance:

%) Wauwermans® Efude sur la bibliographie de I* Archi ¢ militaire fl de au XVle siecle
(Bulletijn van de Maatschappij der Antwerpsche bibliophilen, III, 1885), pp. 84-5, the part which
begins as follows: “L’honneur revient incontestablement 4 Vauban d’avoir systématisé la méthode
d’attague moderne, mais pas plus qu’en fortification, il ne fut en cette matiére inventeur™.

%) Gen. Insr. p. 8.

) Besides fol. 252-8, mentioned in note 1, see also fol. 143 at the end of the book (Titles and
Arguments), where the contents of Stevin’s eight propositions for approaching are given; they
show that the town plan c.a. in proposition V must be from Stevin himself,

8) Gen. Inir. p. 11.

) We derive this from what Stevin writes in proposition VI on ‘Superintendents of the forti-
fication” and “Conductors”, in connection with his function of Quartermaster-General.
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“who do plant the guns”; those which surrender are looted and thus the stronger
belligerent deters the weaker and: obtains his objective with least trouble 10).
In the latter case, the experience gained in all protracted wars shows that things
do not run so smoothly; for then the attack on weak places invites a counter-attack,
which may cause heavy losses without forcing a decision. Stevin probably wanted
to say that in that case only important forttesses should be besieged and only
then when they can be conquered without too heavy losses.

What is to be understood by the now following 1st part, Reconnoitring, is not
quite clear from the wording of the manuscript. Judging from the order in which
this military operation occurs, one would now call it observation or reconnoitring
with light cavalry and clearing the field round the forttess from minor enemy
detachments, as well as the. “struggle for the fore-ground”; but, be it as it is,
Stevin considers it advisable in these skirmishes to allow .for the conditions of the
‘troublesome obstacles in this fore-ground before deciding upon clearing them 11),

The 2nd part, which deals with the Investment, attracted most attention from
later authors 12), because it was almost entirely copied in the Materiae politicae,
though without drawings. Fig. 1 gives a clear, but schematic picture of the lay-out
of the circular lines of circumvallation and contravallation, with all the works
pertaining to it. In the centre Stevin draws a regular bastioned hexagon (his
type of fortress from the Art of Fortification of 1594!) and around it, with a
radius of approximately 10,000 feet 13) or 3000 m, the two lines, 300 feet apart,
comparable with the circumvallation -and contravallation lines of the Romans 14).
Besides, an important point is that Stevin starts from a “Heyr”, the besieging army
of 20,000 men, which he suggests to be divided over 3 “legers™ or armies of equal
strength; owing to their almost square shape we must regard them as the camps
or quarters 15).

Between each two of them (for instance B and C), he places, to strengthen and
flank the two parallel lines, 2 large bastioned square forts (E, F) and in the
9 interspaces thus formed each time 9 smaller forts: redoubts (L, M, N, etc.),
called by him “Clapmutsen” or “bonnets”, which are thus spaced at about 500 feet.
The line of investment is completed by making from each camp in a direction
away from the. fortress a few parallel trenches, 2000 to 3000 feet long and spaced
at 300 feet, with a large bastioned fort of rectangular shape at their ends
(T, V, X). These “outworks”, which actually existed, but mostly in the shape
of hornworks with long wings, were intended to keep the enemy’s artillery at a
sufficient distance from the camp. Stevin leaves the possibility open for construct-

%) This strategy of conquest shows Stevin as a not very gentle person, in any case less humane
than Prince Mautice in his campaigns, as may appear from many places in Duyck’s diary (see also
Wijn, p. 544).

11) Beeckman (fol. 223, verso )quotes: “During reconnoitring one shall consider the circum-
stances and where necessary clear houses, fortresses, etc.”” See also Dijkstethuis, p. 246.

13) Brialmont, p. 150; Dijksterhuis, p. 246.

13) The scale of the drawing is not correct; the camps have not been drawn to scale cither.

14) Plate 28 of the atlas belonging to the version ot Caesat’s De Bello Gallico or Vie de César
by Napoleon III (1862): ”Détails des travaux romains a Alésia”, gives the profiles ot the trenches,
pl. 25 the lines themselves: Circonvallation et Contrevallation, at a short distance from each other.
See also Wijn, p. 281 (Parma’s siege of Maastricht, 1579).

15) For the strengths of the armies in Maurice’s time, see Wijn, p. 417, and Staatse Leger 1,
p. 82, etc.; for the strengths of army camps see Wijn and the examples given in Part 2, p. 257.
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ing more of such outworks, for instance from the square forts between the
camps 16). The general argumentation on investment is concluded by the logical
remark that in certain cases part of it will suffice, for instance if the town to be
besieged is situated on the sea side. Geertruidenberg, whose famous siege in 1593,
also called “the Roman siege” 17), will not have been unknown to Stevin, was
at that time in a similar position. When we also allow for this probability, the
lines at the head of fol. 28, quoted by us on p. 402, may puzzle the reader.

If the author himself had intended to give illustrations of sieges by Prince
Maurice and from Antiquity (in which connection we have specially Caesar’s
in mind), it is very much to be regretted that he has not done so. However,
if the remark was actually made by Hendrik Stevin, it is very well possible that
these illustrations had been made already, but have got lost under the cir-
cumstances known to us 18). Instead of having these obviously very important-
data at our disposal we must now be satisfied with a — for the rest — good explana-
tion of the “shape of the bonnets” on the folio mentioned before and the 2 drawings
on folio 29. These drawings are details, on a scale of 1 : ca. 150; the redoubts are
lozenge-shaped, from which the name of bonnet (i.e. a priest’s cap) has been
derived. The lozenge shape was to benefit the flanking of the line or trench in
which these works were situated. As a special feature Stevin states that the
parapet of the line behind the bonnets must not continue, but should be replaced
by a gently sloping glacis: a broad shelving, thus not to afford protection to
an assailant who has broken through the line. On this rear side is also the bridge
giving admittance to the fort 19). The other detail drawing (Fig. 3) represents
a bonnet as constructed at an angle where two parapets meet. It does not appear
what parapets are meant here; for, in those of the lines of circumvallation no
angles occur.

The next part, which, by reference to Fig. 4 to 18, describes the Approach or
attack by trenches, covers the rest of the manuscript (pp. 423-468). It is the most
extensive, with a very systematic composition and is- highly important, because
here Stevm better than Marolois and more clearly even than Freitag, is the first
to lay down rules according to which the approach in all its phases, from afar off
to close to the fortress, the “sapping work™ or the “sapping”, as it was afterwards

18) Stevin’s system shows great differences from the practice of Maurice’s sieges, both as regards
thedistribution of thearmy camps and the quantities of the various works of attack (see also note 2),

17} On the water-front the fortress was enclosed by a crescent-shaped line of vessels, anchored
and connected by cables; for this siege see also Bosscha (He/dendaden, tev. ed. X, p. 227), from which
it appears that Geertruidenberg was called a second Alesia. (See note 14).

18) See the enumeration of Stevin’s posthumous manuscripts by Beeckman (Gen. Intr. p. 8),
for example ‘““Various campaigns, observed on the spot . . . by him”; in addition, the remark
in the Dedication of the Materiae politicae, that these manuscripts by Stevin’s "untxmcly death
have remained unshapcd and afterwards, through another omission, have been screened from
among many of the best”.

19) The correctness of this construction is evident from a comparison with Fig. 117 in Marolois’
The Art of Fortification, where there is no glacis at the back; Marolois wants to prevent a breach
of the line by the construction of separate redans before the redoubts.
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called more generally 20), was to be carried out to.achieve the objective with
the smallest possible losses. The Argument first sums up seven technical terms,
which are then defined in as many “Definitions”, some (trench, redoubt and
battery) being illustrated. After these definitions come 8 “Propositions”, the first
4 of which successively deal with: I, the construction of trenches, redoubts and
batteries up to the counterscarp. of the fortress; of these Stevin gives two
examples, as well on the approach to a fortress without and on one with
outworks. In -the second example moreover sapping is -included instead - of
“setting -.out a line” alone 21); II. the particulars of sapping (see Fig. 12 on
p. 445), being an explanation excelling by clanty and accuracy; III. the passage
of the ditch22); IV. some remarks on mining as one of the means by which
a breach can be made in the wall and the final assault of the fortress started.
The four other propositions contain examples, doubtlessly derived from war
practice, for the approach to a fortress under special circumstances, as well as
indications of the means which can in general be utilised to promote this approach.
Proposition V in particular is again of great importance, because here Stevin
shows the tactical insight by which he must have advised Prince Maurice on
attacking towns of irregular shape; to this bear witness the various kinds of
approaches shown in Fig. 14: those with oblique trenches or trenches zig-zag in
trace according to proposition I (Fig. 9, 10 and 11) and directed to a sharp angle,
with only two bastions, of the fortress.and those running straight to a broad
front of the fortress and which may be of different construction, namely with
a traversed or a broken trace. The fortress in Fig. 14 is reminiscent of Bergen op
Zoom and Bois-le-Duc, both of which were besieged only after Stevin’s death,
but for whose conquest, naturally, plans may have been made before already 23).
Proposition VI is the only one which, because there are no drawings belonging
to it, has been printed in Materize Politicae 24). It contains among other things,

29) There was a difference in the meaning of “sapping” in former and later times; in Prince
Maurice’s time one mostly spoke of ‘““approaches™ for the trenches, by means of which the fortzess
was approached from the quarters as closely as possible, after which sapping started: straight or
almost straight to the fortress, by “covered digging™ as Stevin calls it (p. 423, in margin; “sap-
ping”). Another old-time meaning of sapping was the digging away of the enemy’s wall or bastion
(see Wijn’ssketch on p. 301 and his quotation in this connection of the “Observations” by Johnof
Nassau). Afterwards one called the former trenches: flying sapping and the othes: full sapping; the
former, like the old approaches, wete asa rule made during the night only, the others also by day.
A specxal manner of “flying sapping” was the one in which fitst a row of gabxons was set up to
cover the diggers; this procedure must have been applied alteady during the siege of Ostend (1601-
1604) (Bosscha, loc. cit. part I; pp. 290-314) and was there indicated as “de vluchtige sappe™ (the
flying sap or “sape volante™).

1) We have never found the term “Uytsetten” for “blootgraven” (flying sapping) (p. 422
in margin) with old writers; however, it may telatc to placing beacons beforehand in the direction
of the trenches to be made (p. 435).

%) For further information consult the extensive and illustrated descriptions of the passage of
the ditch by Marolois, John of Nassau and Freitag (see also Wijn pp. 297, 298).

%) The similarity between Stevin’s proposition V and the attack by trenches on Bois-le-Duc by
Prince Frederic Henry in 1629 appeats among other examples from a comparison of Fig. 14 with
the illustrations in Daniel Heinsius’ Hisforia of 1631.

-#) Materiae politicae, fol. 257 (of the Theory of War).
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the not unnecessary hint by the author that the approach first of all calls for
“brave and capable conductors” 25). Proposition VII comprises, with 3 drawings
(Fig. 15, 16 and 17), a special manner of approaching and crowning of the
counterscatp; it is this proposition which, with Fig. 17, has been included somewhat
more extensively by Beeckman in his — for the rest — brief extract.

In the last proposition (VIII) the illustration (Fig. 18) and a brief description
have been retained for us as a manner of approaching, in this case a passage of
the ditch, called by Stevin “Water trenches”, and consisting of rows of pontoons
" or barges, which were to be laid both across the ditch and along the counterscarp
of the fort St. Andrew to support the attack on it by Prince Maurice in May 1600.
That this measure was prepared (but not carried into effect, because the fort
was surrendered on May 8th) also appears from the following passage in
Anthonis Duyck’s Diary, part II, p. 599 (on May 7th 1600): “they thus availed
themselves of all means to bring the ordnance at once before the enemy’s nose
and to try to come, with bridges, galleries or rafts into his counterscarp and
ravelin”. Marolois (Fig. 113) represents the fort with the counterscarp.

To conclude this introduction we refer to the beginning, where we mentioned
Vauban, to stress the fact that this part of the art of war, be it in an improved
form, has persisted very long, even in the first World War 26),

3rd Parallel

2nd Paralle!

wzzza- Battery

Marolois’ method of approach Methodical attack according to Vauban, with
(1614) parallels, zigzags, batteries, etc. (c. 1670-1700)

From Winkler Prins’ Encyclopedia, Gth ed.

) Dijksterhuis, p. 246.

%) Lazard, Vauban (Paris, 1934) p. 396; as late as in 1910 France had her handbook: L’éole
de Sape, and the Dutch Handboek van den Sappeur (Manual of the Sapper) for the Corps of Dutch
Royal Engineers of 1895 was rewritten in 1913 in accordance with modem principles; however,
much of the old sapping technique was retained. Even after Wotld War I the booklet “Mining
and Sapping” (for pioneers) was published in the Netherlands (Breda, 1933) as part of the series:
Vioorschriften voor het Inrichten van Stellingen (Regulations for the Arrangement of Defensive Positions).
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The statement by French authors27), which cannot be denied a certain
chauvinism, that Vauban introduced the methodical attack with parallels and
zig-zags (see the sketch from Winkler Prins’ Encyclopedia, 6th ed.) described
in his Attague des Places, to improve “des procédés qui, avant lui, étaient
employés un peu au hasard” 28), is in our opinion more applicable to Stevin's
predecessors than to himself 29),

When excluding Errard 30) and Marolois 3t) who, as contemporaries
propagandized more or less the same system as Stevin, though less completely, we
can reckon among these predecessors: Blaise de Montluc who witnessed and
described 82) the siege of Thionville in 1558, Francesco de Marchi, who in 1565
finished his Dell architectura militare 33), Serbelloni, who in 1579 constructed the
circumvallation line round Maastricht for Parma 34), and patticularly Speckle,
whose Architectura von Vestungen of 1589 contains five illustrations of primitive
works of attack. Pictures of such “Anciennes attaques” are also found in
illuste, 45 in Le parfait Ingénienr Frangois of the abbé Deidier of 1757. The
last-mentioned illustrations have been taken over in the prize-winning Verbande-
ling betreffende de vorderingen in den aanval en de verdediging der vestingen
sedert het jaar 1629 tot op dezen tijd by Lieutenant-Colonel engineer W. Valter
(The Hague, 1823). As the title indicates, its mainly describes the later devel-
opment of Prince Maurice’s method of attack, starting from-the siege of Bois-le-
Duc by Frederic Henry in 1629, First of all, however, the author briefly sketches
the changes in the attack and defence of the fortresses since the invention of
gunpowder to the beginning of the 17th century. Then he explains (pp. 17 ff.)
that since 1658 “it had been reserved for Vauban to bring about that memorable
revolution in fortifying and besieging forttesses which was to characterize the end
of the 17th century”. Subsequently it is stated how in the 18th century under-
ground war developed and in the early part of the 19th century the circumvallation
and contravallation lines fell into disuse. In other respects, the “basic rules laid
down by Vauban” remained the same and also after Valter's death this situation

27) In his book: De /a défense des places fortes (Paris, 1812) Carnot, however, writes (p. 221) in
connection with the siege of Candia by the Turks in 1667: “Ils firent pour la premiére fois des
lignes paralléles dans leur tranchées, usage que nous avons pris d’eux, mais qu’ils tenaient d un
ingénieur italien”. Also Lazard states (p. 396) that Vauban adopted the parallels

. 28) Lazard, Vauban, pp. 394, 395.

2 Jazard, p. 396: “la méthode d’attaque pied 2 pied, due 4 Vauban”.

30) Errard de Bar-le-Duc shows in La fortification réduicte en Art et démontrée (1594, 1604), Fig. 4
(lib. 1, Cap. X) among other things a regular approach with trenches zig-zag in trace, supported
by batteries, at each angular point of which 3 gabions have been placed.

31) Marolois’ method of approach (The Ar¢ of Fortification, 1st edition, without text, of 1614,
Fig. 144) has been reproduced here from the illustration in Winkler Prins’ Encyclopedia, 6th edition,
under the word “Beleg”. For the designations of his works of attack see note 20; unlike Stevin, he
does not give an illustration of the sapping foot by foot (or full sap); however, he does déscribe
the execution, by not more than 2 men, mostly “Foremen”, who throw the earth on both sides of
the trench.

%) On de Montluc see: Lazard Vauban, p. 9.

83%) Jihns, Gesch. d. ng.rmuermb pp- 805 and 814; also, Wauwermans on the plagiarism by
Hans van Schille in the Bulletijn van de Maatschappij der Antwrpnbe bibliophilen, 1, 1882.

3) Sce illustration 6 after the drawing of the architect Pierte le Poivre in Publications de la
Société bistorigue et archéologique dans le Limbourg, parts LXXXVIII-LXXXIX (1952-1953) p. 93
and Wijn, p. 281. ’
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continued for a long time 35), Although Valter and his brother-in-arms and
contemporary Captain-engineer I. P. Delprat, who published a voluminous book
on the same subject (Delft, 1825), devote most of their studies to Vauban and
his followers and only Delprat by way of transition states what the authors
- Hondius 36), Freitag 37) and Dogen 38) offered, it must be regretted that they
‘almost completely overlooked the important works of Stevin, military adviser to
Prince Maurice. They presumably had only a -very superfxcxal knowledge of these
works 39).

3) See note 26; the present author served in 19102and 1911 on the Commission appointed by the
Commander of the Batallion of Pioncers to revise the Handboek van den Sappewr (Manual of the
Sapper) of 1895..

%) With his Korte beschrijvinge ende afbecidinge van de genierale regelen der Fortificatis, ctc. (The Hague,
1624) Henricus Hondius was the first author on the art of war after Marolois and Stevin; in the 4th
and last part he describes “the Atmy earth-walls, the lines, sappings and approachings to the
fortresses to conquer them, etc.’

37) Adam Freitag, Pole by birth and still honoured in his country as a great mathematician and
builder of fortresses, wrote at a very young age in Leyden in 1630 his — for that time excellent—
book: .Architectura militaris oder Fortification, the 3td—and last—part of which deals with the
attackand defence (fol. 123-194); in it, he mentions the ““Sappe oder Untergrabung”, the procedure
of which appears to be that of Stevin’s “sapping”, because also he has 2 men digging behind one
another. In addition, he gives 4 examples (fol. 174, 175) with clear illustrations of works of attack,
applied in 1629 in front of Bois-le-Duc and among which also those from Heinsius’ book occur
(see note 23).

38) Matthias Dégen’s Kriges Baukunst (Amsterdam, 1648), the last part of which, entitled: Streit-
‘bau-Kunst oder Sturm -und Wihrbau (fol. 391-475), also describes the attack on a fortress is, like
-Hondius and Freitag, frequently quoted by Delprat. It contains clear illustrations, but owing to
its long-windedness it is even more difficult to read than Marolois’ work.

%) Valter commits a great inaccuracy, writing on p. 19 that Stevin’s Castrametatio also deals
with the building of forttesses by means of pivoted sluice-locks; apparently, this mistake has not
been noticed by Lieutenant-General Krayenhoff, who offered a prize for the competition concerned.
Delprat states on p. 29 of his Reply to the same competition of 1825 that Stevin had described the
defence of the fortresses by means of sluices in his New Manner of Fortification issued in 1616 (sic),
but nothing else.
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VANT BELEGHEREN DER STEDEN
'EN STERCKTEN

VANT BELEGHEREN
CORT BEGRIJP

Int belegheren der steden of sterckten vallen drie voornamelicke verscheijden-
heden, te weten Hinderwering, Omtingeling en Naerdering, daer af van elck int
besonder geseijt sal worden.

Noch valter te anmercken de macht en staet der twee crijgende parthijen; want
d’een soo cranck sijnde, dat hij niet te velde en can commen, en alle dingen
gheschapen staende, dat hij sijn landen t'eenemael moet verliesen, in sulcken
gevalle ist oirboir, om d’een Stat corts na d’ander te winnen, en te eer heel meester
van sijn Viandt te worden, datmen de omleggende hinderingen haer doet opgeven,
sonder geschut daer voor te brengen. 't Welck te wege gebrocht wort, mette
cranckste plaetsen eerst an te tasten, en al diet gheschut doen planten, met ghe-
welt in te. nemen, of haer opgevende, die niet aen te nemen, dan om daer mee na
sijn wille te doen; welcke sulcx sijnde, datse an al d’ander een schrick geeft,
‘men comt gemeenlijck tottet begeerde, te weten met minder oncosten, met min
verlies van volck en alles op corter tijt; maer de macht der twee crijgende
parthijen becans evegroot wesende, inder vougen dat elck van hemlien hier
wint en daer verliest, in sulcken gevalle en can die voet- (gelijck d’ervaring
in alle langduerige crijch leert) niet gevolcht worden, want soodanige wreetheyt,
alsmen op ’s vyants volck ghebruyckt, dergelijcke moetmen opt’ sijne verwachten,
't welck dickwijls geschiet met verlies van goede Soldaten en Amptlien, sonder
d’een des anders meester te connen worden.

VANDE HINDERWERING

Commende het Heyr, om een Stadt te belegeren, soo ist oirboir eerst te weeren
het hinder van omliggende Huysen of Stercktkens, die ant leger belet mochten
doen, soo wel op beesten en menschen, die wat te verre daer afwijcken, als op
de toevoering van leeftocht en alle gaende en keerende lieden, die telckens met
sterck gheleij van crijchsvolck souden moeten bewaert sijn. Doch dienter voor het
innemen van sulcke plaetsen acht ghenomen opde omstandigen, te weten ofse
niet te verre en liggen; ofse niet seer luttel hindernis en souden doen; ofse niet te
sterck en sijn, en te veel tijts souden behouven en te groote swaricheyt hebben
om in te nemen. Voort als de Stadt lichtelijck besloten kan worden, oft niet beter
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OF BESIEGING TOWNS AND
FORTRESSES

~ OF BESIEGING
ARGUMENT

In the besieging of towns or fortresses there are three main different actions
to be distinguished, to wit Reconnoitring, Investment and Approach, each of
which will be discussed in particular.

Besides, we must consider the strength and the condition of the two belligerents,
for if one is so weak that he cannot come into the field, and all conditions are
such that he cannot but lose his lands, in such cases it is expedient to conquer
one town shortly after the other, and completely to master one’s enemy so quickly
that one forces him to give up the surrounding hindrances without bringing
ordnance before them. Which is effected by first attacking the weakest spots, and
to take by force all who make to plant the ordnance or, when they surrender,
not to accept it, to do with them thereafter as one pleases; the use of this is that
it frightens all the others and one usually achieves what is desired; to wit with
less cost, with minor losses of men and everything else in a shorter time; but if
the two parties at war are about equally strong, in that each of them wins here
and loses there, in such cases this method (as experience in all prolonged wars
teaches) cannot be followed, for such cruelty as is inflicted on the soldiers of the-
enemy must be expected for one’s.own, which often involves loss of good soldiers
and officers, without one becoming master of the other.

OF RECONNOITRING

When the army comes to besiege a town, it is expedient first to take houses and
little fortresses: in the neighbourhood, which might hinder the army; similarly,
animals and men who stray a little too far; this also relates to the supply of
victuals and all coming and going people, who would each time want strong
convoy of infantry. Still, before taking such- places one should consider the
circumstances, to wit whether they are not too far off; whether. they would cause
very little hindrance only; whether they are not too strong and require too much
time and trouble to conquer. Furthermore; if the town can be easily invested,
whether it would not be better to do the same particularly before more infantry,
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en waer, 't selve voor al te doen, eerder meer volck, leeftocht met andere noot-
lijckheyt in gheraeckt, en of, de Stadt ghewonnen sijnde, die andere plaetsen,
hun schijnbaerlijck niet en souden overgheven, met diergelijcke,

Aengaende Steden daer sulcke hinderlijcke plaetsen niet en sijn, ist kennelick
dat mense niet en behoeft te weeren; inder vougen dat dit vermaen alleenelick
dient voor plaetsen daert nodich valt.

VAN DE OMRINGELING

't Gebeuit int belegeren van sommige Steden, datmen den viandt beletten wil
daer in heijmelick te brengen Crijchsvolck, leeftocht, Crijchstuijch, of die open-
baetlick met gewelt te ontsetten, waer tegen de omringeling oirboir is. Angaende
belegeringen daermen sulcx gantschelick niet en vreest, ist openbaer, datmen
gheen moeijte, cost, noch tijtverlies der omringeling en behouft. Maer om voor
plaetsen daerse nodich is, de ghemeene regel te beschrijven, ick neem daer toe
tot voorbeeld een Stadt, liggende op een pladt even landt, sonder eenich voordeel
van marassen, rivieren, rotsen, of andere dingen, die van selfs besluijting maken,
en in oneijndelicke verscheijdenheden connen vallen, waer aff daer na besonder-
lick gheseijt sal worden. Hiertegen neem ick te sijn een Heijr van twintich
duijsent mannen, welcke in drie hoopen gedeelt sijnde, ick legh die in drie legers
om de Stadt, even wijt van malcander, en daer aff ontrent thien duysent voeten,
dats een half uijer gaens of 4000 ghemeene stappen, twelck genomen wort voor
een bequame langde, want hoewel het groffschudt voorder can reijcken, soo vallen
nochtans de cogels soo ongewis, te cort of te lanck, datmen ghemeenelick daerom
niet en laet 500 na.te legeren, en te besluijten het ongeval te verwachten: 't Is wel
soo dat verder soude seeckerder sijn, maer t'veroirsaeckt meerder omringheling,
en is oock ongherieviger om dat men vant leger totte naerdering dagelicx een
langer wech, over en weerover moet loopen: Maer legers te na de Stadt te leggen,
heeft benevens de schade vant gheschut des viants oock swaricheijt van de over-
vliegende cogels der naerdering van over d’'ander sijde der stadt, twelck mette
cleene steden meerder perikel heeft: Tusschen elcke twee der voorschreven
drie Legers legh ick twee vierbolwerckige schansen, daarmen in leggen mach
300 of 400 Crijchslieden, van grootheijt en form gelijck hier na eijgentlicker
verclaert sal worden, oock soo wijt vande stadt, als elck ‘der voorschreven drie
Legers, en soo verre van malcander, dat de langden van d’een tot d'ander en
vande selve totte Legers al even sijn. Daer na legh ick opde langde, tusschen
elcke twee schantsen, en oock tusschen de schantsen en de legers van ontrent
500 tot 500 voet een Clapmuts (sulcke naem mitsgaders oock papemuts hebben
die. weerkens in der Heeren Staten leger gecregen omdat se viercant sijn gelijck
een Priesters bonette) oock al even wijt van malcander en van grootheijt om daer
in, alsser de viandt met gewelt ontrent is, een rije dats tien Crijchslien met haer
rijeleijer wacht te houden wiens form, mate, staketting, met haer omstandighen
volgen sal: Deze clapmutsen dienen, opdat de wachten, als verre van hulpe
des legers sijnde, inder nacht vande viandt, deur anslach niet vermoort en worden,
gelijckt soude connen ghebeuren als sij langs de borstweeren stonden; ten anderen
den viandt, willende heijmelick deur de omringheling inbreecken, tegenstand te
doen ter tijt toe uijt de legers hulpe gecomen is: Dese clapmutsen gemaeckt sijnde,
men treckt grachtkens van d'een tot d’ander met haer borstweeren, te weten de
grachtkens boven breet 6 voet, inden bodem 2 voet, diep ses voet, en mette eerde
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victuals and other necessities arrive there, and whether, the town being taken,
those other places would not probably surrender, and so on:

Concerning towns where such obstacles are not found, one obviously need not
take them, so that this warning only serves for places where it is necessary.

OF INVESTMENT

In besieging some towns it happens that one wants to prevent the enemy from
secretly bringing soldiers, victuals, military utensils into them, or to relieve them
openly by force, against which investment is expedient. Concerning sieges where
this is not feared at all, it is obvious that the trouble, cost and loss of time which
the investment involves, are not necessary. But to describe the general rule for
places where it is necessary, I take as example a town lying on flat, even land,
without any advantage of marshes, rivers, rocks or other things which themselves
form a barrier, and which may be of infinite variety, which will be discussed in
particular. Against this I assume that there is an army of twenty thousand men,
divided in three parts; I place them in three camps round the town, at equal
distance from one another and about ten thousand feet from it, which is half an
hour’s walk or 4000 ordinary steps, which is taken to be a suitable distance, for
although the range of the ordnance is greater, the bullets fall so uncertainly,
at too short or too long a distance, that one usually for this reason does not
refrain from camping so near and decides to await the misfortune. It is true
that further away would be safer, but it requires more investment and is also
more inconvenient, because one must daily cover, there and back, a longer way
from the camp to the approach: But placing camps too close to the town has,
besides the drawback of the enemy’s ordnance, also the disadvantage of bullets
flying across from the army approaching the town on the other side, which with
smaller towns gives more trouble. Between each two of the above-mentioned
three camps 1 place two four-bastioned redoubts, wherein one can lay 300 or
400 soldiers, the size and shape of which will be explained afterwards more in
particular; also, so far from the town as each of the above-mentioned three camps,
and so far apart that the distance from one to the other and from the same to the
camps is equal. Thereupon I lay at a distance of about 500 to 500 feet between
each two redoubts, and also between the redoubts and the camps a bonnet (the
name of priest’s cap, which it has also acquired in the army of the Honourable
States, derives from the fact that it is square) also equally far from one another
and of such a size to place therein, if the enemy is round about with force, a file
of ten soldiers with their file.leader on guard, and whose shape, dimensions,
palisade will follow. with their conditions: These bonnets serve in order that the
guards, when being far from the assistance by the army, shall not be murdered
during the night by a surprise attack of the enemy, as could happen if they were
standing along the parapets; secondly, to offer resistance to the enemy who wants '
secretly to break through the investment, until from the camps comes rescue.
These bonnets having been made, one digs ditches from the one to the other with
their parapets, to wit the ditches at the top 6 feet wide, at the bottom 2-feet, 6 feet
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daer uijt commende de borstweeren, onder anleggens 6 voet, boven dick 2 voet,
hooch ses voet, met een banck hooch 1 voet, breet 3 voet, waer mee de Stadt
omringelt is tegen den Viandt die van buijten mach commen. Maer alsmen oock
vreest den uijtval des viandts binnen sijnde, die mette buytenste t’samen op een
tijt de belegeraars mochten antasten, d’een van achter d’ander van vooren, soo
maeck(t) men noch een ander gracht met sijn borstweer, van form als de bove-
schreven na de Stadt sijde, tusschen welcke en d’ander uijtterste grachtkens gelaten
wort 300 voeten,

Noch verstaetmen dat elck der drie legers dagelicx de wacht verandert vande
twee vierbolwerckige schantsen en vande dertien of veertien Papemutsen die hem
naast sijn. Maer om door teijckening noch beter te verclaren tgeene tot hier toe
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deep, and with the earth dug up from them one makes the parapets, at the
base 6 feet, at the top 2 feet thick, 6 feet high, with a step 1 foot high, 3 feet
broad, by which the town is invested against the enemy who may come from
outside. But if one also fears the sally of the enemy inside, who with the one
on the outside might together attack the besiegers at the same time, one at the
back and the other in front, then one makes still another ditch with its parapet,
of the same shape as the one described above, towards the town, between which
and the other outer ditches 2 distance of 300 feet is left.

It is also to be understood that each of the three camps. daily changes the
guard of the two four-bastioned redoubts and of the thirteen or fourtéen nearest
bonnets. But to explain by a figure even better what has been said before: let
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" Fig. 1. Investment (Circum- and Contravallation); general plan.. - .
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geseijt is: laet A de Stadt beteijckenen, B, C, D, de drie legers evewijt’ van
malcander, en vande Stadt ontrent 10.000 voeten. De vierbolwerckige schansen
die tusschen de drie legers liggen, sijn als E, F, G, H, I, K, en de papemutsen
tusschen beijden sijn als: L, M, N, O, P, met d'ander diergelijcke. Voort bediet
Q, R, S, de boveschreven binnegracht.

Noch is tot beschermenis deser omringheling, als gemeene regel dit te an-
mercken, te weten datmen uijt het middel vin elck der drie legers treckt twee
rechte grachtkens, lanck- twee of drie duijsent voeten en wijt van malcander
300 voet, van diepte, breede en borstweren gelijck de voorgaende, en ten eijnde
vandien een vierbolwerckige schans, als beteijckent wort met T, V, X, die de
voorschreven twee grachten en borstweeren van buijten en binnen strijcken
connen,

Doch is dese schans met soo diepe bree grachten, en soo hooge dicke wallen,
dat mense sonder naerdering niet over lopen en can, en daarmen groffgeschudt op
gebruijcken mach. Dit gebou dient om daer me des viants grofgeschut verre vant
leger te houden en daer af niet bedwongen te worden, het leger op te breecken,
~en verleggen, want totte 3000 vocten van B tot T, noch vergaert de verheijt van

T tot sijn geschut, het maeckt al een goede langde: Waer bij noch te bedencken
staet, dat des viandts leger, plaets genomen hebbende voor een deser drie legers,
soo canmen terstont sijn uijtsteecksel soo veel verlangen en voorder graven, als de
gelegentheijt toelaet: Oock machmen dan uijt d’ander twee legers in dit soo
veel volcx brengen, datter in d’ander alleenelick genouch blijft, om tegen anslagen
verseeckert te sijn.

Merckt noch dat de viant, uijt oirsaeck des buijtewercx voor B, niet wel
antasten en can de schans K noch E, als wesende te seer inden rugge gesien, en
datmen bovendien meer ander sulcke buijtewercken maken mach.

Angaende ijmant mocht dencken dat deze uijtsteecksels stercke wacht souden
behouven om die te bewaren, of anders dat de viandt inder nacht over de cleene
langhe borstweerkens lichtelick mocht inbreken, innemende de plaets tusschen
t'leger als B en de schans: Daer op wort geseijt datter geen of weijnich wachts
behouft, want schoon genomen datmen met Ruijterije noch voetvolck des legers,
hem sulcx inder nacht niet en had connen beletten, soo en soude hij den dach
angecommen sijnde, daer in niet connen blijven, om het grofgeschudt dat van
wedersijden daer op strijckt, en boven dien het gantsche leger daer hij af can.
overvallen worden. Tis oock kennelick datmen den viandt met sulcke buijten-
wercken bejegenen mach niet alleen voor de drie legers, maer tot allen plaetsen
der omringeling daert nodich valt.

Om nu noch deur meerder formen breder te verclaren gelijck vooren belooft
is, de gedaente der'schantsen als E, F, G, H, I, K, en der clapmutsen, oock der
schansen als T, V,-X, altemaal int cleen geteijckent, soo sal ick mette schansen
als E, F beginnen.

De pertinente maet van dese schansen heb ick niet. gevonden doch dit isser af
dat de schansen E, F, G, H, I, K, sijn viersijdige, diens vier gordinen elck
evelanck sijn, en groot om in te logeren soo veel volck als geseijt is, maer de drie
schansen T, V, X, hebben de twee gordinen lanck 300 voeten, dats soo lanck
als de uijtsteecksels breet sijn, dander twee gordinen alleenlick soo lanck dat de
schansen groot genouch sijn om daer in soo veel volck te logeren alsmen oirboir
verstaet.

Noch, meen ick, dat in dese schansen moeten wesen hutten voor de soldaten,
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A represent the town, B, C, D, the three camps equally far from one another,
and from the town about. 10,000 feet. The four-bastioned redoubts lying between
the three camps are designated as E, F, G, H, I, K, and the bonnets in-between
as L, M, N, O, P, and so on. Besides, Q, R, S indicates the inner ditch described
above.

To protect this investment it should further be stated as a general rule that
from the centre of each of the three camps one digs two straight ditches, two or
three thousand feet long and 300 feet apart, their depth, width and parapets the
same as described above, and at the end a four-bastioned redoubt, as indicated by
T, V, X, which can strike the above- mentloned two ditches and parapets on the
outside and inside.

However, this redoubt has such deep, wide ditches, and such high, thick walls,
that one cannot cross it without approach and has to use ordnance on it. This
work serves to keep the enemy’s ordnance far from the camp, thus to prevent
being compelled to raise the camp and remove it, for if up to the 3000 feet from B
to T, there be added the distance from T to its ordnance, it is alteady a reasonable
length: In which connection it is also to be considered that when the eremy’s
army has occupied a position in front of one of. thése three camps, one can at
once extend one’s projection BT and dig further as circumstances permit: Also,
one can then from the other two camps bring so many men in it as to leave
enough in the others to be secured against surprises.

It should further be observed that the enemy, by reason of the outwork before
B, cannot very well attack the forts K or E, as being too much seen in his back,
and that besides more such outworks can be made.

If somebody should think that these projections require a strong guard to
protect them, or else that the enemy could easily break in during the night across
-the narrow long parapets, occupying the space between the camp at B and the
fort: To this it is said that few if any guards are necessary, for assuming that
neither cavalry nor infantry of the camp could have prevented him from doing
so during the night, he could not remain in it after daybreak, because of the
ordnance striking it from both . sides, while besides the entire army from the
camp may attack him. It is also clear that the enemy can be engaged by means
of such outworks, not only in front of the three camps, but at any spot of the
investment where it should be necessary.

In order now better to explain by more flgures as promised before, the shape
of the redoubts E, F, G, H, I, K, and of the bonnets, also of the forts T, V, X,
all drawn on a small scale, 1 shall begin with the redoubts E, F.

The exact dimensions of these redoubts I have not found, but it is certain that
the redoubts E, F, G, H, I, K, are quadrilateral, the four curtains each being
of equal length and of such size 25 to encamp in them as many infantry as
stated above, but the,three forts T, V, X, have two curtains 300 feet long, which
is as long as the projections are wide, the other two curtains being only so long
that the redoubts are large énough to encamp so many soldiers in them as are
deemed necessary.

Still, T think that in these redoubts there must be huts for the soldiers and
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en soctelaers om niet mits de onghemackelicheyt der wachten de dagelicksche op en
af trecking van die schansen te moeten doen, maer sonder ongemack daer eenige
dagen op de wachten te connen blijven leggen soo den veltoverste sulcx gerivigher
verstont, veranderde alleenlick dagelicx de Soldaten der Clapmutsen uijt die
schansen. Ja ofschoon die schanswachten dagelicx verandert wierden, soo en sou-
den die voor gheen beswaernis des Crijchsvolcx connen ghereeckent worden.

Tot hier toe is vande heele omringelinge geseijt, maer als de Stadt lage ande
zee, t'’konde sijn datter te lande maer den helft of een minder gedeelte te sluijten
en viel, alwaer door de voorgaende ghemeene regel vande heele omringeling,
bekent is, de meijning vant geene men in een gedeelte te doen heeft.

Hier moeten volgen omringelingen van sgn Extie.
Daer naer omringelingen der ouden.

NAERDER VERCLARINGE VANDE GEDAENTE DER CLAPMUTSEN
EN HARE GRACHTEN

Aengesien de form der heele omringeling op dit papier te groot en ongerivich
soude vallen, alsmen de grachten der Clapmutsen met haer omstandigen daer in
wilde teijckenen, soo sijn die inde voorgaende form met ijnckel linikens aenge-
wesen; maer om nu de meijning daer af deur grooter form te verclaren, soo
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sutlers in order that, in connection with the inconvenience to the guards, it should
not be necessary daily to go up and down to these redoubts, but that they could re-
main there on guard without inconvenience for some days if the general should
deem this more expedient, only the soldiers of the bonnets being daily relieved from
those redoubts. Yea, although these fort guards should be daily changed, this could
not be considered a drawback for the soldiers.

Up to now we have spoken of the entire investment, but if the town were
situated on the seaside, it could be that on land half or even less had to be
invested, in which case from the preceding general rule of the entire investment
is known what is to be done in part.

Here must follow investments of His Excellency.
Then investments of the Ancients.

FURTHER EXPLANATION OF THE SHAPE OF THE BONNETS AND-
ITS DITCHES

As the figure of the entire investment would turn out to be too large and
inconvenient on this paper if the ditches of the bonnets”with their details were
to be drawn on it, those of the preceding figure have been indicated in it only
by lines, but to explain the significance thereof by a larger figure, let A B C D
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Fig. 2. Bonnet (little fors or redoubt in the line of investment).
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laet ABCD een clapmuts beteijckenen, soo geleijt dat de wal AB strijckt het
borstweer E op sijn buijtekant, dats langs de gracht F. S'gelijex strijckt de wal
AD over d’ander sijde het borstweer G op sijn buijtekant, dats langs de gracht
H: maer de wal CB strijckt het borstweer E op de binnesijde, en CD het borstweer
G oock opde binnesijde, Noch is te weten dat van G over I tot E geen borstweer
en is als d’ander, uijt oirsaeck dattet selve tot achterdeel der Clapmuts soude
“strecken, want den viant bij nachte op eenigen anslach daer achter bedeckt soude
komen staen; maer is ter hoochte des borstweers met een breede afdaecking
daermen voor die der schans op ontdeckt staet, maer vrinden sijnder achter bedeckt
tegen den viandt van buijten. Voort beteijckent K een houte optreckende brughske.
Maer want ijmant nu dencken mocht, dat dit afdakende borstweer of een ander
daer onnodich schijnt, uijt oorsake dattet comt opde binnesijde der omringelinge,
en dat de clapmuts selfs aldaer in plaats van borstweer ‘is, soo dient hierop tot
antwoort, dat als daer geen borstweer en waer, soo soudemen het leger lichtelick
uijt en in connen loopen, deur diender niet meer hoochde en soude sijn, dan
vande gront des grachts tottet maijlandt. Ten anderen soo souder tusschen de twee
einden der borstweeren ende Clapmuts een openheijt blijven, daermen voor
bloot soude sijn tegen de viandt die van buijten stonde.

Maer sulcke afdaeckende borstweeren langs de grachten om de clapmuts gaende,
soo is daer vanden gront des grachts totten bovekant vandien sulcken hoochde,
als tot ander plactsen daer borstweeren sijn, en die voorss openheden sijn gestopt.

In gelijck hier deese afdaecking comt op de binnesijde der Clapmuts, alsoo
salmen verstaen datmen om dergelijcke reden oock sulcke afdaecking maeckt op
de binnesijden der vierbolwerckige schansen.

Wanneer een Clapmuts moet commen niet op.een rechte borstweer alsvooren,
maer op den houck daer twee voortgetrocken borstweren vergaren, dan comt
de form gelijck angewesen wort met L,

Fig. 3. Bonnet at the corner of
two trenches or lines.
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denote a bonnet, so situated that the wall AB strikes the parapet E on its outside,
i.e. along the. ditch F. Similarly, the wall AD on the opposite side strikes the
parapet G on its outside, ie. along the ditch H: but the wall CB strikes the
parapet E on the inside, and CD the parapet G, also on the inside. It should also-
be known that from' G via I to E there is no parapet like the other, because
this would be detrimental to the bonnet, for the enemy would during some night
attack be covered behind it; but at the level of the parapet there is a broad glacis
where for those of the redoubt one stands exposed, while friends behind it are
protected against the enemy from outside. Furthermore K represents: a small
wooden draw-bridge. But if somebody should now think that this glacis or
another seems unnecessary there, seeing that it comes on the inside of the
investment, and that the bonnet itself in that place functions as a parapet, the .
answer is that if there were no parapet in that place, it would be easy to walk
into and out of the line of investment, because there would not be any height
left other than from the bottom of the ditch to the ground level. Secondly, between
the two ends of the parapets and the bonnet there would remain an open space,
before which one would be exposed to the enemy on the outside.

But as such shelving parapets run along the ditches round the bonnet, the
height from the bottom of the ditch to the top is the same as to other places
where there are parapets, and the foremost open spaces have been closed.

As this glacis comes on the inside of the bonnet, it is to be understood that
for the same reason such a glacis should also be made on the inside of the four-
bastioned redoubts.

If a bonnet is to be constructed not on a straight parapet .as described above,
but at the corner where two extended parapets meet, the figure indicated as L is
to be considered.
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VANDE NAERDERING
* CORT BEGRIJP

De naerdering wort in drie deelen gescheijden, t'eerste vant naerderen tot op
de grachtcant (contrescarpe), het tweede over de gracht, het derde over den wal.
Ende want elck deel sijn besonderlicke manier vandoen heeft, soo sal ick elck

Dese worden bij N . P . .
besonderlick beschrijven: Maer angesien daer in seecker woorden commen diemen

veelen genoemd

als volcht: elders weijnich gebruijckt en onbekent sijn als
1. Trencheen 1. Loopgraven,
2. Cordegarden . 2. Loopschansen,
3. Batersien 3. Grofschutweeren,
4. Galerijen 4. Looven, '
met noch drie woorden van graving, als
5. Ugtsetten 5. Blootgraven,
6. Zapperen 6. Bedecktgraven, en
7. Mineren 7. Ondergraven,

soo sal ick die eetst bepalen.

Daer na sullen 8 voorstellen volgen. Int eerste voorstel verclaring der-gemeene
regel vande manier de(r) naerdering tot opde grachtcant. Int 2¢ voorstel ettelicke
omstandigen der bedecktgraving. Int 3¢ voorste] manier der naerderingh deur
de -gracht. Int 4¢ voorstel de naerdering deur de wal. Int. 5¢ voorstel sal gegeven
worden grontteijckening van een Stadt om te trachten nade bequaemste teijcke-
ningh der loopgraven dieder vallen can, om na de manier vandien de naerdering
totte grachtcant te doen. Int 6¢ voorstel middelen dieder sijn om de naerderingh
wel te bevorderen. Int 7¢ voorstel sal een ander besonder ghemeene regel op
Naerderen tot op de grachtcant beschreven worden. Int 8¢ voorstel sal van een
manier van waterloopgraven geseijt worden voor St. Andries besloten.
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OF THE APPROACH
ARGUMENT

The approach is divided into three- parts, the first of the approach on to the
ébunterscarp, the second across the ditch, the third over the wall. ‘And since each
part has its special features, I will describe each separately: But as certain words
will occur in it which are elsewhere little used and unknown, such as -

. 1. Trenches,

2. Redoubts or Cordegardes,

3. Batteries,

4. Galleries,
with three other words of digging, such as

5. Setting out, Tracing or Flying sap,

6. Sapping or Full sap, and

7. Mining,

I shall define them first.

Then will follow 8 propositions. In the first proposition an explanation of the
general rule of the manner of approach on to the counterscarp. In the 2nd
pr0p051t10n various conditions of sapplng In the 3rd proposmon the manner of
approach through the ditch. In the 4th proposition the approach through the wall.
In the 5th proposition will be given a ground plan of a town to try after the
‘best drawing of the trenches that can be made, to make in that way the approach
to the counterscarp. In the 6th proposition means that are available to promote
the approach. The 7th proposition will describe another special general rule for
Approaching on to the counterscarp. In the 8th proposition a manner of water-
trenches will be discussed as determined before fort St. Andrew.
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L BEPALINGH.

Loopgraven zijn drooge grachtkens, waer af de eerde na de Stadtsijde opge-
worpen wesende, verstreckt voor borstweer om daer achter bedecktelick te loopen
of gaen, en an te brengen alle behoufte totte naerdering nodich.

Laet tot breeder verclaringh van desen A een Stadt beteijckenen, waer af B, C,
D, E, sijn vier bolwerckxpunten en na den bolwercxpunt C comt een loopgracht
als beteijckent wort mettet verbruijnde van F tot G de eerde daer uijt gecomen
en na de Stadtsijde geworpen, is beteijckent mette tippeling van H tot I; dit soo
wesende tis openbaer hoemen in dese loopgracht FG bedecktelick commen can,
van F totte Statsgrachtscant an G, sonder uijt de Stadt gesien te wesen, want de
loopgracht FG deur tgedacht voortgetrocken sijnde, loopt.den bolwercxpunt B mis,
en tegen d'ander bolwercken als D, E, ismen bedeckt achter het borstweer HI.

*x k Kk Kk K

1st DEFINITION

Trenches are dry ditches, the earth from which is thrown up on the town side,
serving as a parapet to walk or go under cover behind it and to supply all things
necessary for the approach.

Let for a better explanation A represent a town, of which B, C, D, E, are four
points of bastions; and towards bastion-point C comes a ditch, as indicated by
a hatched strip from F to G, the earth coming from it and thrown to the town
side being indicated by the dotted strip from H to I; this being so it is obvious
how one can come under cover into this trench FG, from F to the counterscarp of
the town at G without being seen from the town, for the trench FG being thought
produced, runs away from the point of bastion B, and against the other bastions
D, E, one is protected behind parapet HI.
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Fig. 4. Town with approach; generdl principle.
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Dese loopgraven worden diep gemaeckt onder het maijlandt ontrent 3 voet
(alst waterige of steenige gront niet en verhindert) hooch 7 of 8 voet boven
den gront des grachts, of daert nodich is, soo veel hooger datmen bevrijt mach
sijn voor alle toorens en hooge gestichten der Stadt daermen af soude mogen
ontdeckt en beschoten worden. De breede is van ontrent 18 voet om daer deur
niet alleenlick menschen bedecktelick te gaen maer oock te varen met wagens
grofschudt, cogels, cruijt, schanscorven, rijs en alle ander nootlickheijt der naer-
deringh.

. II. BEPALING.

Loopschansen sijn seecker wijse van schansen, diemen int naerderen maeckt,
om deur de Crijchslieden daer op liggende, de Gravers te verseeckeren tegen
het uijtvallen der belegerde. Om deser loopschansen gedaente wat breeder te ver-
claren, soo is te weten, datse tweederleij sijn, deerste licht opgewrocht, diemen
al naerderende telckens nieu maeckt, verlatende d’eerste en leggende de wacht
altijt inde laatste, d’ander de alderlaetste te weten diemen op de grachtcant legt
om met musquettiers daer op schudtgeveert te houden tegen de belegerde die over
haer wallen schieten, en de naerdering over de gracht verhinderen, waer deur
sij oock stercker en beter gewrocht worden als d’ander met dicke schootvrije borst-
weeren om des viants grofgeschut te connen verdragen; maer om tgeene gheseijt
is door een form noch beter te verclaren, soo laet dese vierhouckige form beteijcke-

*x X * % *x

These trenches are made about 3 feet deep under the ground level (if watery
or stony soil does not prevent this), 7 or 8 feet above the bottom of the ditch,
or where necessary so much higher that one may be invisible from all towers and
tall buildings of the town whence one might be discovered and shelled. The
width is about 18 feet, in order that not only men may go under cover, but also
carts with ordnance, bullets, powder, gabions, fascines and all other things necessary
for the approach.

2nd DEFINITION

Redoubts are a certain kind of forts made for the approach, the soldiers lying
on them, thus protecting the diggers against sallies of the besieged. To explain
the shape of these redoubts somewhat more in detail, it should be known that
they are two-fold: the first of a light construction, being replaced each time during
the approach, the first being left and the guard invariably placed in the last one,
the other the last of all, namely the one which one erects on the counterscarp to
shoot or skirmish from there with musketeers against the besieged who fire
over their walls and prevent the approach across the ditch, for which purpose
they are made stronger and better than the others with thick bullet-proof parapets
in order to withstand the enemy’s ordnance; but to explain what has been said
better by a figure, let this quadrangular figure represent a redoubt of the first
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Fig. 5. Redoubt or Cordegarde (Infantry-post in approach).
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nen een loopschans van d’eerste soorte, waer in de verbruijnde plaetsen grachten
bedien, d’ander getippelde borstweren, te weten ABCD een gracht breet 6 voet
(uijtgenomen de sijde BC hebbende de breede der loopgraven daerse een deel
af is) en diep vier voet, EFGH een borstweer anleggens 10 voet, hooch 6 voet met
sijn banck na tbehooren; daerbinnen noch een gracht als IKLM, breet 10 voet,
diep 4 voet, en binnen deselve een borstweer als N; voort beteijckent O den
inganck der loopschans, uijtcommende inde loopgraven BC, des borstweers langde
als van E tot H valt hier van '50 voet, d’ander sijde EF, maecktmen drie of vier-
mael soo lanck, twelck hier genomen is op driemael doende 150 voet. De reden
waerom men dese lanckwerpige wijse bequamer acht dan viercant met even sijden,
is dese: Ten eerste dat twee schansen evenveel wercx of borstweers hebbende, soo
can op dese lange sijde EF meer volcx nevens malcander staen om na de Stadt-
sijde te schieten, dant doet opde sijde eens viercants, — Ten anderen soo gaetmen
inde corte grachtkens als van M tot I en van L tot K bedeckter, dan wanneert
lange grachten sijn, als in een viercant, — Ten derden het borstweer N is aldus
eer gemaeckt, om datmen de eerde van beijde sijden opwerpt, twelck anders vier
borstweeren vallen met een ledich viercant int middel. D'oirsaeck waerom binnen
het borstweer EFGH, noch gegraven wort de gracht IKLM, is deur dienmen
alsoo terstont met luttel moeijte bedeckt is, eensdeels om de insincking, ten ande-
ren om des borstweers verhooging aan beijden sijden.

. III. BEPALING.

Grofschudtweer is een plaats bereijt, om daer uijt met grofgeschut te schieten.

Als men gheen uijtvallen- der belegerden en vreest, soo en maeckmen het
grofschudtweer met geen besloten schans, maer alleenlick den borstweer opt
maijlandt; hooch vier voet, met schanscorven daer op om de grofschutters te
bedecken, en tusschen de selve deur te schieten: Maer moetende tegen uijtval
verseeckert sijn, men maeckt een vierhouckige schans, hebbende van voor tot
achter 50 voeten, te weten het borstweer na de-Stadtsijde 15 voeten, het achterste
borstweer anleggens 6 voeten, en de overschietende 29 voeten tusschen beijden,
dienen voor het geschut en sijn deijsing; inde breede geeftmen de schans soo veel
maal 14 voeten, alsmender sticken op brengen wil; rontsom comt een gracht diep
6 voeten, en soo breet alster eerden behouft totte voorss borstweeren: Het bove-
schreven borstweer na de Stadtsijde is hooch 4 voet boven het Maijlandt, waer
op men schanscorven stelt, daermen tusschen deur schiet.
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kind, where the hatched spots indicate ditches, the other dotted spots parapets,
namely A B C D a ditch 6 feet wide (except the side BC, which has the width
of the trenches,of which it forms part) and 4 feet deep, E F G H a parapet
broad on base 10 feet, 6 feet high with its step as required; within it another
ditch as IKLM, 10 feet broad, 4 feet deep, and within it a parapet as N;
furthermore O is the entrance to the redoubt, leading to the trenches BC, the
length of the parapet from E to H-is here :50 feet, the other side EF being made
three or four times as long, in this case three times, which is 150 feet. The reason
why this oblong shape is regarded. better than an equilateral square one is this:
In the first place, two forts having the same length of work or parapet, can
accommodate on this long side EF more soldiers standing beside each other to
shell the town side than on one of the sides of a square. Secondly, in the short
ditches, as from M to I and from L to K, one is better covered than in long
ditches, as in a square. Thirdly, parapet N is thus sooner made, because the earth
is thrown up from both sides; otherwise one gets four parapets with an empty
square in the centre. The reason why within the parapet EFGH also the ditch
IKLM is dug is because one is thus immediately covered with little difficulty,
on the one hand because of the excavation, on the other because of the raised
parapet on both sides.

3rd DEFINITION

A battery is a place made to fire therefrom with ordnance.

If one does not fear sallies of the besieged, one does not make the batteries
with a closed fort, but only with the parapet on the ground level, four feet high,
with gabions on it to protect the gunners and to fire between them: But if one
must be protected against sallies, one makes a quadrangular fort, measuring from
front to back 50 feet, to wit the parapet to the town side 15 feet, the last parapet
6 feet on base, and the remaining 29 feet between the two serving for the
ordnance and its recoil; broadwise one gives the fort as-many times 14 feet as one
wants to bring pieces on it; round about it comes a ditch 6 feet deep, and so
wide as earth is required for the aforesaid parapets: The above parapet on the
town side is 4 feet high above ground level, on which one places gabions, between
which one fires.
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Laet tot breder verclaring dese form een grofschutweer beteijckenen, waer
in gelijck vooren de verbruijnde plaetsen grachten bedien, d’ander getippelde
borstweeren, te weten ABCD de gracht, E het dick borstweer na de Stadtsijde,
wiens gracht AB daer voor commende breeder is als d'ander, F is t'maijlandt
daer t'geschut op stact inde borstweeren omvanghen, G den ingang des grof-
schutweers, uijtcommende inde loopgracht BC, bequaem om het geschut en alle
nootdruft al bedect daer in te brengen. Maer want bij sulcke grofschutweer ge-
meenlick geleijt wort een loopschans na de wijse der 2¢ bepaling, om d'een
d'ander te bewaren, soo vervoucht men die bequamelick nevens malcander, deur
diense een selve breete hebben van 50 voeten. Om t'selve met een form noch
beter te verclaren, laet A een grofschutweer sijn alsvooren, waer nevens vervoucht
is de loopschans B, hebbende t'samen den gracht C gemeen.

* k kX * *

Let for better explanation this figure represent a battery, where as before the
hatched spots indicate ditches, the other dotted ones, parapets, to wit A B C D
the ditch, E the thick parapet to the town side, whose ditch AB in front is widet
than the.other, F is the ground level on which the ordnance is placed surrounded
by the parapets, G the entrance to the battery, leading to the trench BC; suitable
to bring in under cover the ordnance and all necessities. But since near such
a battery is usually laid a redoubt in accordance with the 2nd Definition, one
to protect the other, the best plan is to make one next to the other, because
they have the same width of 50 feet. To explain the same even better by means of
a figure, let A be a battery as meant above, next to.which has been erected the
redoubt B, having the ditch C in common.
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IV. BEPALING.
Looven sijn ganghen gemaeckt met jocken nevens malcander gestelt, en be-
deckt met planken rijs en eerde om vrij deur de gracht ande Stadtswallen te gaen,
onbeschadicht van tgeschut der belegerden.

V. BEPALING.
Blootgraven is wanneermen al gravende staet boven opt landt bloot voor de
viandt.

V1. BEPALING.
Bedecktgraven is wanneer een graver soo diep in deerde staet, en al voortgraven-
de geduerlick soo veel eerde als borstweer voor hem opworpt, dat hij voor de
Viandt altijt bedeckt blijft.

VII. BEPALING.
Ondergraven is wanneer den Graver onder d’eerde gravende, boven met eerde
bedeckt is.

I. VOORSTEL:
Te verclaren de gemeene regel vande manier der naerdering
tot op de grachtcant.

Wanttet somswijlen deur t'cleen getal der belegerden of deur haer onervarent-

heijt, versuijm of ander oirsaken gebeuren can, datmen den eersten nacht met

wijtsesting blootgraving®* tot opde grachtcant comt, sonder bedecktgraving®, en datmen die

uppecring tot ander plaetsen om der belegerden heftich schieten en uijtvallen, gebruijcken
moet, soo sal ick daer aff twee voorbeelden beschrijven,
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4th DEFINITION
Galleries are passages made with frames placed side by side, and covered with
boards, fascines and earth, in order to go freely through the ditch towards the town
walls, without harm from the ordnance of the besieged.

sth DEFINITION

Setting out ot tracing is when while digging one stands on the land exposed to -

the enemy.

6th DEFINITION
Sapping (full sap) is when a sapper stands so deep in the earth, and while
digging throws up continuously so much earth as parapet, that he remains hidden
to the enemy.

7th DEFINITION

Mining is when the digger or miner, while at work under the eatth, is covered
by earth.

1st PROPOSITION:
To explain the common rale of the manner of approaching
to the counterscarp

As, owing to the small number of the besieged, or through their inexperience,
neglect or other causes it may sometimes happen that during the first night one
reaches the counterscarp by setting out, without full sapping, and that one must
use this on other places because of the vehement shelling and sallies of the

besieged, I shall describe two examples of it.
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Fig. 8. Fort with approaches, made by setting out.
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1e Voorbeelt van de naerdering in welcke men den eersten nacht met bloot-
graving sonder bedecktgraving tot opde grachtcant comt.

Laet A een Stadt beteijckenen, gelegen, neem ick, op een plat lant sonder
voordeel van hoochten, leechten, hagen, bosschen of diepe wegen, maer daermén
de naerdering dadelick moet graven, diens vier bolwercxpunten sijn B, C, D, E.
Dese Stadt heeftmen voorgenomen an te tasten tusschen de twee punten C, D,
tot welcken eijnde men de loopgraven wil beginnen 5000 voeten vande Stadts-
wallen, als bij F, twelck genomen wort voor een middelmatige langde: Doch soomen
metter daet bevonde dat de belegerde den Incomst te heftich beschoten int op en
aftrecken vande wacht, en van ander groote hoopen volcx, tis kennelick datmen
sulcke loopgraf tot sijn willen mach verlangen. Dit soo sijnde ick ga bij dage
ontrent de voorss plaets F ter eender en ander sijde, tot dat ick den bolwercxpunt
C sie bedecken den punt B, gelijck angewesen wort mette lini FG, en stel an F
een baeck, en noch een inde rechte lini FG, als ter plaets van H. Ick driebaeck
daer na op HF, en stel de baeck I tot sulcken plaets, dat ick den punt D sie
bedecken den punt E, gelijck angewesen wort mette lini IK, en stel inde selve
lini IK de baeck L. Dese vier baken F, H, I, L, meugen. als geseijt is, inden
dach gestelt worden, met kleen perikel van geschoten te worden, als buijten
musquet sijnde, maer de volgende twee als MN, op de grachtcant, die steltmen bij
‘nachte als volcht: Wantmen den eersten nacht alsmen de naerdering beginnen
wil, geen loopschansen en heeft, om mettet volck daer op leggende sich te ver-
seeckeren tegen de uijtvallen der belegerde, men stelt soo stercken wacht te voet
en te peerde, datmen sich daertegen verseeckert hout; na dat sulcke wacht gestelt

X ¥ ¥ %X %

1st Example of the approach by which one reaches the counterscarp during
the first night by setting out without full sapping.

Let A represent a town, situated, I assume, on flat land without the advantage
of heights, valleys, hedges, woods or deep roads, but the approach to which must
be dug at once, the four points of the bastions being B, C, D, E. One has planned
to attack this town between the two points C, D, for which purpose one wants
to start the trenches 5000 feet from the town walls, at F, which is taken as an
average length: But if it is actually found that the enemy shells the opening of the
trenches too heavily during the mounting and relieving of the guard, and other
large crowds of infantry, it is natural that such a trench can be made longer accord-
ing to one’s desire. This being so, I go by daytime round about the aforesaid place F
on the one and on the other side, until I see bastion point C cover point B, as in-
dicated by the line FG, and place a beacon at F, and another one in the straight line
FG, at the location of H. I then point 1) at HF, and set beacon I in such a spot that
I can see point D cover point E, as is indicated by line IK, and place beacon L in
the same line IK. These four beacons F, H, I, L, may, as has been said, be placed
by day, with small risk of being shelled, as béing beyond the range of the musket,
but the next two, M, N, on the counterscarp, are placed during the night as
follows: Since during the first night in which one wants to start the approach,
one has no redoubts to protect oneself by the soldiets lying on them against the
sallies of the besieged, one places such a strong guard, infantry and cavalry, that
one is protected against them; after such a guard has been placed, and one can

) See Part 2, note 3 on p 355.



Fig. 9. Fort with approaches, completed. F



437

is, en datmen ande grachtcant verseeckert genoech commen mach, men steeckt
eerst totte drie plaetsen F, I, L, drie baken of stocken met lanteernen daer op,
en -commende ande grachtcant tot sulcken plaets, daermen de twee lanteerns
I, F, over een siet commen, als an M, daer steltmen een baeck met een lanteern
verduijstert na de Stadt toe, en alleen licht gevende over d'ander sijde. Sulcken
lanteern steltmen oock an N, te weten opde grachtcant daermen de twee lanteerns
L, I, over een siet commen, en noch een in de lini M N, als an O. Dese baken
alsoo staende, en de gravers al stillekens an commende, soo steken de Werck-
beleijers (Conducteurs) van ontrent vijf tot vijf voet of twee gemeene stappen,
een spa in d'eerde inde linien die over al deur twee baken angewesen worden,
en an elcke spa steltmen al voortgaende een graver, welcke gravende ter diepte
van ontrent drie voeten en in de langde vijf voeten, men heeft graven daermen
achter de opgeworpen eerden in bedeckt can gaen, gelijck dat anwijsen de deck-
linien FM, IN, NM, maer want die soo int duijster metter haest al sou gemaeckt
sijn, soo wordense, den dach angecommen wesende, sonder perikel verbreet op
18 voet, en de. borstweeren verhoocht na tbehooren. Om welcker gestalt noch
efjgentlicker te verclaren, soo sal ick an wedersijden der decklinien de verbruijnde
grachten en getippelde borstweeren teijckenen gelijck dese 2¢ form anwijst.

Aengaende Imant mocht twijffelen of dit niet te grooten werck en soude sijn.
om op een nacht te connen gedaen worden, soo is te weten, dat, al warender
schoon 7000 voeten wercx, die souden, op 5 voeten een man gestelt, met 1400
gravers connen gedaen worden, en dat op-min als een wijr tijts,

*x Kk k. Kk K

reach the counterscarp with sufficient protection, one erects first in the three
places F, I, L, three beacons or poles with lanterns on them, and arriving at the
counterscarp to such a place from where one seces cover one another the two
lanterns I, F, for instance at M, there one places a beacon with a lantern, darkened
on the town side and giving light only on the other side. Such a lantern is also
placed at N, namely on the counterscarp from where one sees the two lanterns L,
I, cover one another and still in the line MN, for instance at O. These beacons
thus standing, and the sappers quietly approaching, the conductors, at a mutual
distance of about 5 feet or two normal steps, put a spade in the earth in the
lines indicated everywhete by two beacons, and at each spade one places, while
going on, a sapper, who digs about 3 feet deep and 5 feet long, thus forming
trenches in which one can go under cover behind the earth thrown up, as indicated
by the cover lines FM, IN, NM, for though they have been made in a hutry in the
darkness, they are without danger broadened after daybreak to 18. feet, the
parapets being raised as required. To explain the shape even better, I shall on either
side of the cover lines draw the hatched ditches and dotted parapets as indicated by
this 2nd figure.

If somebody should doubt whether this would not be too great a work to be
completed in one night, it should be known that even if there were more than
7000 feet to work, this could, with the men spaced at 5 feet, be done with 1400
sappers and that in less than an hour’s time.
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De loopgraven aldus tot op de Stadtsgrachtcant gedaen sijnde, daer resten
noch langs de’selve grachtcant te leggen de Grofschutweeren®, om de wallen te
beschieten, welcke ick voorbeeltsche wijse nemen tot seven elck van 6 sticken te
weten een voor elcke puntsijde* der twee bolwercken, een voor t'middel der
gordine, en noch twee elck schictende op een strijckweer. Maer om dit met een
form noch beter te verclaren, laet ABCD en EFGH twee bolwercken beteijckenen,
voor welcke geleijt sijn de seven grofschutweeren als I, K, L, M, N, O, P, te weten
de vier I, L, N, P, voor de vier puntsijden AB, BC, FG, GH; het grofschutweer
I dient om den bolwercxpunt B ter eender sijde te beschieten, en L ter ander,
welcke twee t'samen daeran haest groote walbrake* connen maecken, en desgelijex
is oock te verstaen mette twee grofschutweren N, P, op den punt G, het grof-
schutweer M comt voor t'middel der gordine DE. De Sticken van K schieten opt
strijckweer EF, en van O opt strijckweer CD; de plaetsen tusschen de grofschut-
weeten L, M en tusschen M, N beteijckenen borstweeren, dick en hooch als
d’'ander, om musquettiers daer in te leggen. Het borstweer des loopgrafs datter
te vooren gegraven wiert langs de Stadtsgracht, twelck QR is, commende achter
de grofschutweeren, wort verhoocht 6 of 7 voeten hoger dan de borstweeren der
grofschutweeren, ten eijnde dat de musquettiers daer op leggende, mogen schieten
over de grofschutters sonder. die te hinderen; dit voorss borstweer QR is opde
kruijn dick gelijck d’ander 15 voeten, om t grofschut der Stadt te mogen ves-
dragen.

* k ok Kk K

The trenches thus having been made to the counterscarp of the town, there
still remain to be laid along the same counterscarp the batteries to shell the walls,
which by way of example I take to be seven, each of 6 picces, namely one for
each face of the two bastions, one for the middle of the great curtain, and another
two, each shelling a flank. But to explain this even better with a figure, let
A BCDand E F G H be two bastions, in front of which have been laid the
seven batteries I, K, L, M, N, O, P, namely the four I, L, N, P for the four
faces AB, BC, FG, GH; battery I serves to shell bastion point B on one side and
L on the other, which two together may make large breaches; similarly are to be
understood the batteries N, P at point G, battery M being placed before the
middle of curtain DE. The pieces of K shell the flank EF, and those of O the
flank CD; the places between the batteries L, M and between M, N are parapets,
equally thick and high as the other, wherein musketeers are placed. The parapet
of the trench dug beforehand along the counterscarp, being QR, coming behind
the batteries, is raised to G or 7 feet above the parapets of the batteries, in order
that the musketeers, lying on them, can fire over the heads of the gunners
operating the ordnance without hmdermg them; this aforesaid parapet QR is on the
top as thick as the other, 15 feet, thus to withstand the ordaance from the town.
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Fig. 10. Fort with approaches, completed and with batteries.
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2e Voorbeelt vande naerderingh in welcke men niet alleen deur blootgraving
den eersten nacht an de grachtcant comt, maer daermen oock moet bedeckt
graven en verscheijden loopschansen en Grofschudtweren maken.

De saecke nu genomen dattet heftich schieten, de uijtvallen en cloeckheijt der
belegerden niet toe en laet de naerdering tot opde grachtcant den eersten nacht
te doen alleenlick deur blootgraving als uit eerste voorbeelt, maer datmen sich met
bedecktgraving, loopschansen en grofschutweeren behelpen moet, soo sal ick daer
nu af seggen.

De gravers na uijtgestelde wacht den eersten nacht soo verre gecommen sijnde,
als den tijt en omstandigen willen toe laten, men maeckt ten eijnde des loop-
grafs een loopschans en grofschudtweer nade manier verclaert inde 3 bepa-
ling; daermen volck en grofschut in brengt, om te bewaren datter gegraven
is en de ontstaende graving te bevrijden met minder uijtgestelde wacht dan den
eersten nacht: Daer na voorder gegraven sijnde twee, drie ofte vier hondert voeten,
of soo veel meer of min als de tegenwoordige omstandigen schijnen te vereijsschen,
soo maeckt men weerom ten eijnde des wercx ander loopschansen en grofschut-
weer, brengende het Crijchsvolck en grofschut inde selve en d'ander verlatende,
tenwaer sij noch dienst conde doen: Dergelijcke loopschansen en grofschutweeren
verlechtmen drie, vier, of meer mael, om also van naerder, met seeckerder schie-
ting, tgrofschut der belegerde te breecken, haer schanscorven en grofschutweeren
onbruijckbaer te maecken, en de naerdering meer te bevrijden; doende dese ver-
legging soo dickwils, tot datmen aende grachtcant comt; alswaermen eijntlick de
laetste grofschutweeren en borstweeren der musquettiers legt, gelijck int eijnde
des eersten voorbeelts geseijt is.

Merckt noch dat inde bovestaande voorbeelden de sake genomen wiert al of
de Stadt gheen buijtenwercken en hadde, maer die hebbende, tis kennelick dat de
decklijnen der loopgraven dan souden moeten getrocken worden na de uijtterste
punten der selver buijtenwercken, gelijckse hier vooren getrocken wierden na
de uijtterste punten der bolwercken.
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2nd Example of the approach in which one reaches the counterscarp during
the first night not only by setting out, but for which one must also sap and
make various redoubts and batteries. ,

Assuming now that the vehement shelling, the sallies and bravery of the
besieged do not permit making the approach to the counterscarp during the first
night only by setting out, as explained.in the 1st example, but that one must make
shift with full sapping, redoubts and batteries, I shall now speak thereof.

The guard being mounted and the sappers having progressed during the first
night as time and circumstances permit, one makes at the end of the trench a
redoubt and a battery as explained in the 3rd definition; in this one brings
infantry and ordnance to retain what has been sapped and to safeguard the trench
made with fewer guards than during the first night: Then, after sapping another
two, three of four hundred feet, or so much more or less as circumstances seem to
require, one makes again at the end of the work other redoubts and batteries,
bringing the infantry. and ordnance into it and leaving the other, unless they
could still be useful: Such redoubts and batteries are removed three, four or more
times, thus from nearby, with more effective shelling, to silence the ordnance of
the besieged, to make their gabions and batteries useless and better to safeguard
the approach; this is repeated until one reaches the counterscatp, where finally
the last batteries and parapets for the musketeers are erected, as stated at the
end of the first example.

Also note that in, the above examples it has been assumed that the town has
no outworks; but if it has, it is evident the cover lines of the trenches must be
drawn in-that case towards the outermost points of these outworks, as drawn
before to the outermost points of the bastions. '
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Om- t’selve bij voorbeelt beter te verclaren, laet A een stadt sijn voor wiens
twee bolwercken geleijt sijnde de twee buijtenwercken D, E, tis kennelick, datmen
dan de loopgraven moet trecken na de selve twee punten, als ange wesen wort
mette decklijnen FG en HI. Maer de buijtenwercken gewonnen sijnde, soo valt
te anmercken, dat de wallen en grachten der selve, selden tot goede loopgraven
dienen connen, om daerme voorts totte Stadtsgracht te naerderen, overmits dat
haer puntwallen en sijdwallen uijtte Stadt strijckelick getrocken sijn of be-
hooren te wesen, en dattet met verblindingen, dweersen* en diergelijcke moet ge-
holpen sijn, onbequaem om met wagens en peerden daer deur te varen; daerom
die verlatende, het schijnt dat beter waer heel rechte nieuwe te graven, als van
I over K totte grachtcant an L, en van K totte grachtcant an M. Angaende de
manier der bedecktgraving, in dese naerdering nodich vallende, daer soude men
hier vermaen af meugen doen, maer gemerckt daer af veel te seggen valt, ick
salder het volgende voorstel af beschrijven.

* *x * *x *

To explain the same better by an example, let A be a town before whose two
bastions (B, C) the two outworks D, E have been built: obviously, the trenches
must then be dug to the points indicated by the cover lines FG and HI. But, once the
outworks have been conquered, it is to be noted that the walls and ditches of the same
can seldom serve as good trenches through which to approach to the moat, because
its faces and flanks have been drawn so that they can be striked from the town,
or ought to be so, and because they must be covered with blinds, traverses, etc.,
thus rendering them unfit to go through with carts and horses; therefore, leaving
them, it seems it were better to dig completely new ones, as from I via K to the
counterscarp at L, and from K to the counterscarp at M. Concerning the manner
of full sapping necessary for this approach, one could give advice here but
because much is to be said about it, I shall describe it in the following proposition.
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Fig. 11. System of approaches.on fort with outworks.
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II. VOORSTEL:
Te verclaren ettelijcke omstandighen der bedeckigraving.

De bedecktgraving die gebruijckt wort alsmen de viandt te na is om bloot te
graven, geschiet gemeenlick aldus:

Een graver gaet alleen voor, soo diep in d'eerde wesende dat hij genouch
meent bedeckt te sijn, dats ontrent vier voeten, en worpende de eerde over de
behoorlicke sijde na de Stadt als borstweer, maeckt sijn loopgraf alleenelick soo
breet, dat hij vrijelick aerbeijden can, twelck valt ontrent drie voeten. Na desen
eersten volgen meer ander, welcke onder den schuts van tgeene den eersten gedaen
heeft, oock al bedeckt wercken, makende de enge loopgraven en onvolcommen
borstweren op haer behoorlicke breede en hoochde, om met wagens, peerden en
grofschut daer in vrijelick te gaen en keeren, na den eijsch der loopgraven ver-
claert inde le bepaling. Maer om vant geene hier int gemeen geseijt is, bij voorbeelt
eijgentlicker te spreecken, soo laet A, B twee bolwercxpunten beteijckenen, tus-
schen welcke gegraven moet sijn de loopgracht van C tot D langs de Stadtsgracht-
cant, twelck men gemeenlick met bedecktgravingh moet doen. Genomen nu dat
CD sij de decklini waer in de loopgracht op haer volle breede volmaeckt is van
C tot E, maer van E tot F alleenlick soo breet als den eersten graver gedolven
heeft dats 3 voeten breet, doch soo isser van F naer D toe noch een eijnde borst-
weers 6 voeten verder dan de gracht, als neem ick FG dat ick voorwalleken noem,
twelck den eersten graver alsoo geduerlick voor hem opworpt voorder dan de
gracht, om geduerlick daer achter int arbeijden bedeckt te wesen.

* kX * K %

2nd PROPOSITION:

To éxplain various conditions of full sapping

Full sapping, as applied when the enemy is too neatby for the flying sap, is as a
rule effected as follows:

A sapper goes ahcad alone, being so deep in the earth as he thinks fit for
being covered, which is about four feet, and throwing the earth over the required
side to the town to make a parapet, he makes his trench only so wide as is
necessary for him to work freely, which is about three feet. After this first sapper
come others, who under the. protection of what the first has done, also work under
cover, bringing the narrow trenches and incomplete parapets to their required
width and height, to go and return therein freely with carts, horses and ordnance
in accordance with the requirement for trenches explained in the 1st definition.
But to speak more properly by an example of what has been said here in general,
let A, B represent two points of bastions, between which must have been dug the
trench from C to D along the counterscarp of the town, which one must generally
do by full sapping.. Assuming now that CD is the cover line in which the trench
is at its full width and completed from C to E, but from E to F only so wide as the
first sapper has dug, which is three feet, there is from F in the direction of D
another piece of parapet six feet further from the moat; I take FG, which I call
head of the sap, which the first sapper thus continuously throws up before him,
further than the moat, to be constantly covered behind it during his work.
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Fig. 12. Sapping (Called full sap with mask).
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Vervolch

Tis kennelick dat hoe den eersten graver nader D comt, hoe hem het voor-
walleken van 6 voeten, meer bedecken soude, en vervolgens corter mocht gemaeckt
sijn; maer soo hij verder van D waer, dattet hem dan min bedecken soude, twelck
soo luttel conde wesen, dat hij hem behelpen mocht met eenige dicke schootvrije
plancken, of viercante mandekens met eerde voor hem te stellen, en die alst noot
is voort te schuijven., Anders machmen sich behelpen met soo diep te graven
datmen sonder borstweer bedeckt is; ten derden machmen knielende graven etc.

De reden blijckt cock waerom de gravers die de loopgraven verbreijden niet
te na de eerste meugen commen, want hoewel hij bedeckt is, soo souden sij connen
ontdeckt sijn; om twelck te verclaren, laet des volmaeckten loopgrafs buijtenkant
KL voortgetrocken worden tot M, nevens den eersten graver an I, en BG sij
voortgetrocken tot datse KM deursnijt als an L, dit soo sijnde, tis openbaer dat al
wat inden drichouck LIM is, bloot staet voor t'punt B. Maer angesien inde
bedecktgraving alleenelick eenen aldus voorgaet, soo en heeftse om bekende re-.
derien, niet sulcken rasschen voortganck, als de blootgraving.

De middelen diemen gebruijckt, om de selve soo seer te doen spoeden als men
can, is datmen den versten dickwils verandert, en soo haest hij te moede is, een
ander in sijn plaets stelt, sulcx dat den eersten dieder int werck is, altijt dapper-
lick werckt, en wort bevonden alsoo, in bequame eerde, alle uijer 10 of 12 voeten
gevoordert te connen worden, 1 harde steenige gront moetet langer anlopen, als
voor Gulick en condemen tot ettelicke plactsen naulicx een voet ter uijer graven.
Noch heeft de bedecktgraving daer in voordeel boven de blootgraving, datmen
soo wel bij dage als bij nachte arbeijden can, ja bij dage mette meeste seeckerheijt
en voortganck, uijt oirsaeck dat de Gravers dan doorde uijtvallen der belegerde soo
heijmelick niet overvallen en connen werden, als bij nachte en datmen dan beter
siet, wat men doet.

Alsser eenige loopgracht te maken is, die men deur bedecktgraving soude moe-
ten wercken, en dat mense nochtans metter haest sonder perijkel wil blootgraven,
dat can geschien alsmen opde loopschansen, Grofschutweeren en loopgrachten,
dieder gemaeckt sijn, soo veel musquettiers can leggen datse met geduerich schie-
ten een half uijer lanck de belegerde het schieten verbieden, want op dien tijt
van een half uijer, can een graver in goe eerden, met blootgraven sich bedecken,
Tot meerder verseeckertheijt van sulcke wijse, staen de gravers, als het schieten
begint, ant eijnde des loopgrachts, gereet met bosstacken diese nevens malcander
over eijnde stellen drie voeten vande decklini, als blinding, om daer achter te
wercken en de eerde te werpen tusschen de selve blinding en de decklijn. Wan-
neer de bestedingh op sulcke voorwaerde geschiet, te weten dat de gravers alsoo
met musquettiers een half uijer lanck sullen bevrijt sijn, en dat den last vant
schieten oock wel nagevolcht wort, en elck op sijn tijt wel past, men can deur
sulcke blootgraving haestelick doen, dat anders met bedecktgraven veel langer
soude anlopen. :

Tgebeurt oock tot bevordering vant bedecktgraven, datmen in de nacht van
20, tot 20 voet, of soo veel men oirboir verstaet, maeckt een put daer in een man
deur t'behulp vande opgeworpen eerde bedeckt can staen, en den dach angecom-
men sijnde, loopt in elcke put een man, welcke d’een na d’ander tocgravende en
datter tien putten sijn geweest, men can dan op een uijer soo veel graven als anders
een alleen op thien uijeren. _

Opdat de Bedecktgravers lichtelick uijt de gracht geraken, om een uijtval te
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Continued

Obviously, the more the first sapper approaches D, the more the head of the.
sap of six feet would cover him, which then could be made shorter; but if he were

further back from D, it would cover him less, which might be so little that he

would shift by placing before him some thick bullet-proof boards, or square

baskets filled with earth and which if necessary could be pushed forward. Other-

wise one might shift by digging so deep that one is covered without parapet;

thirdly, one might sap in a kneeling position, etc.

The reason is also clear why the sappers who widen the trench must not come
too close to the first, for although he is covered, they might be discovered; to
explain which, let the outside KL of the completed trench be extended to M,
beside the first sapper at I, and BG extended until it intersects KM at L; this
so being, it is clear that all that is in the triangle LIM, is exposed to point B.
But since in the full sapping only one goes first like this, it does not, for known
reasons, make such rapid progress as the flying sap.

The means which one uses to speed up the work as much as possible, is that
one often relieves the farthest; as soon as he is too tired, he is replaced by
somebody else, such that the first of those at work invariably works energetically,
so that it is found that in suitable earth, one can progress 10 to 12 feet per hour;
in hard rocky soil it will take longer, as before Juliers, where one could in various
places scarcely sap one foot per hour. Another advantage of full sapping over
flying sapping is that one can work during the day as well as at night, yea, during
the day with more certainty and progress, because the sappers then cannot so
secretly be surprised by the sallies of the besieged as during the night and because
one then sees better what one is doing.

If a trench is to be made which would have to be dug by full sapping, while
one wants to make it hurriedly without danger by flying sap, this may be done
by placing on the redoubts, batteries and trenches which have been made, so
many musketeers that by continuous firing they render it impossible for the
besieged to shell for half an hour, for within that time a digger can in suitable
earth cover himself by flying sap. To~ensure more safety for this manner of
working, the diggers, when firing starts, stand at the end -of the trench, ready
with branches, which they erect side by side, three feet from the cover line,
as a blind, to work behind it, throwing the earth between this blind and the -
cover line. If the contract work takes place under such conditions, to wit that
the dxggers shall be protected by musketeers for half an hour, and that the charge
of firing is also followed, and each pays careful attention to his time, one can
by such flying sapping do quickly what otherwise would take much longer by full
sappin

13I}')o l%romote full sappmg it also happens that durmg ‘the night holes are dug,
20 feet, or as long as is regarded expedient, apart, in which a man may stand
covered by means of the earth thrown up, and day having come, in each hole
one man runs who saps to the other; if thus there have been 10 holes, people
can in an hour sap as much as otherwise a single man in ten hours.

In order that the sappers may easily leave the trench to escape from a sally,
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Fig. 13 Repair of erroneous work in an approach.
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ontlopen, soo steken sij de spa in d’een cant des grachts, tot half wegen der
hoochde om die als trap te gebruijcken; anders connen sij tot dien eijnde van te
vooren twee of drie trappen inden cant des Loopgrachts graven.

Als den eersten graver knielende arbeijt, hij can met vier voeten diepte des
loopgrachts bedeckt sijn, oock ter plactse daer geen opgeworpen eerde en is.
Maer want hij dan mette spa de eerde des uijttersten cants niet van boven neer-
waert en can afstecken, sonder hem bloot te geven, soo gebruijckt hij in sulcken
gevalle een houweel waerme hij bedeckt blijvende van boven neerwaerts slaet na
de manier gelijck-die reetschap vereijscht, en worpt daer na de afgehouwen eerde
met een spa opwaerts.

Noch staet te gedencken dat ant recht volgen der decklini, veel gelegen is,
want soo den eersten bedecktgraver te secer na de Stadtsijde loopt, al stonde
hij int graven soo diep in d’cerde, dat hij geduerlick bedeckt waer te wijle hij
werckt, soo en sullen nochtans sij die achter hem graven niet bedeckt sijn, waer
uijt dickwils volcht datter veel geschoten worden eer sulex gebetert is, en al ge-
betert sijnde met dweersen en verblindinghen, of sulcx alst wesen mocht, soo ist
gemeenlick noch manck sorghelick werck. Maer bij aldien den eersten bedeckt-
graver te seer vande Stadt wijckt, soo comt hij oock in ongevallen. Laet tot ver-
claring van desen A een Stadt sijn dies drie bolwercxpunten B, C, D, en de
Decklini dieder besloten was te loopen sij EF te weten van E na den bolwercx-:
‘punt C tot ande grachtcant F, maer den eersten bedecktgraver deur misverstant
of onachtsaemheijt en heeft niet gevolcht neem ick de selve decklini EF, dan sij
gecomen van E over G tot H na de buijtensijde der Stadt; dit soo sijnde ick segh,

* k * K *

they put the spade in one side of the trench. halfway up the slope to usé it as a-
step; otherwise they can for this purpose first make two or three steps in the
side of the trench.

If the first sapper works in a kneeling position, he can be covered by a trench
four feet deep, also there where no carth has been thrown up. But as he cannot
then cut the earth of the furthest side with the spade from the top downwards
without exposing himself, he uses in such cases a pick-axe with which, while
remaining covered, he cuts down after the manner required by this tool, and then
throws up the earth thus loosened with a spade.

It is also to be borne in mind that it is very important that the cover line
should be followed straight, for if the first sapper goes too much to the side of
the town, even if during sapping he should stand so deep in the earth that he
was continually covered while at work, those sapping behind him will not be
covered, from which it often follows that many men are shot before this has been
remedied, and after it has been remedied with traverses and blinds or something
else, it is nevertheless in general wrong work that gives worry. But if the first
sapper goes too far away from the town, he also comes to grief. Let, to explain
this, A be 2 town with three bastion points B, C, D and the cover line which
had been decided upon to run along EF, to wit from bastion point E.to bastion
point C as far as the counterscarp F, but if the first sapper through misunder-
standing or negligence, has not followed, I take. the same cover line EF, and
from E via G to H comes to the outside of the town; this being so, I say that
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dat hoewel men van E over G tot H toe bedeckt gact, nochtans om van daer op F
te commen en can dat met rechte loopgracht niet gevouchelick geschien; soo nu
de vrage waer, hoemen bij gemeene regel, in dit en dergelijcke ongevallen doen
soude, mijn gevoelen is, datmen van H soude loopen na den punt B, gelijck an-
gewesen wort mette lini HI tot datmen comt inde decklini EF, of anders geseijt
tot datmen den punt C siet bedecken den punt D, als an K tot F, sulcx datmen
dan sall hebben de cromme loopgraven E(G)HKF in wiens plaets, alsmen eerst
wel gewrocht hadde, beter waer, om de voorgaende redenen, de rechte loopgracht

. EF waer uijtmen mercken mach het groot voordeel datter gelegen is in de deck-

linien behoorlijck te volgen.

Tot hier toe is geseijt van loopgrachten, ter plaets daer eerde is om in te graven,
maer daer de naerdering moet geschien deur waterige, marassige landen, alswaer-
men geen loopgrachten graven en can, maer daermen boven twater maeckt weghen
en borstweeren van rijs tacken en bomen alsmense genouch crijgen can, daer sal
ick nu wat afseggen. Voor al is te weten dat deur de langduerige belegeringe van
Ostende sulcken manier van borstweeren int gebruijck gerocht is, welcke oock
beschreven heeft .................. int Hooftstick van sijn .................. waer af
den sin dusdanich is.

Vorder en is hier niet afgevonden.

III. VOORSTEL:
Vande naerdering door de Gracht.

Hier vooren verclaert hebbende hoe op de Stadtsgrachtcant geleijt sijn de grof-
schudtweeren, en daer tusschen de borstweeren der musquettiers, mitsgaders het
lanck hooger borstweer daer achter, cock voor musquettiers, soo rester nu vande”
naerdering door de Gracht te seggen:

Om twelck te beginnen men maeckt vande uijtterste loopgracht af tot ande
Stadtsgrachts watercant 6 of 8 of soo veel enden van looven¥*, alsmen overcomsten
deur de Gracht wil hebben, want angesienmen der soo haest acht, als maer een en
maeckt, soo hout sijn Vorstelicke genade voor een regel oirboir te wesen, veel
overcomsten of loven te maecken, want op een alleen can de viandt deur de
wal tegen graven om die inden mont te beschieten en te breken eerse over geraeckt,
of schoon over gecommen sijnde om dan tegen de belegeracrs ondergraving* te
wercken; maer op s0o veel verscheijden ancomsten t'seffens en can hij dat niet
over al bestellen, en doet hem de moet verliesen; nu want dese endekens.loven
opt landt staen, soo connense met bedecktgraving® lichtelick gemaeckt worden,
maer van daer voort niet dan water sijnde, soo moet de gracht gevult worden,
om gront te hebben daer de'looven (diens maecksel ick terstont beschrijven sal)
Op rusten, waer toe een groote menichte van rijs al gereet sijnde, men begint mettet
voorss grofschut te schieten en breecken alle grofschutschietgaten, schanscorven,
grofschutweeren en borstweeren der belegerden dieder mochten overgebleven sijn,
waet benevens al de musquettiers oock geduerlick schieten over de canten der
borstweeren daer de belegerde musquettiers mochten achter leggen, en can hier
mede te wege gebrocht worden datter niet een der belegerden is, die dorft over
het borstweer kijcken, sulcx datmen de gracht bij claren dage haest can vullen
al ofter geen vianden in en waren; twelck alst soo met sulcke seeckerheijt toegaet,
t'gebeurt datmen bloot daer over loopt, inde wallen begint te graven, en dat de
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- ‘although one proceeds covered from E viza G-to H, to come thence to F is not
properly possible by a straight trench; now if the question were how by a general
rule one ‘should act in this and similar mishaps, my feeling is that one should
go from H to point B, as is indicated by line HI, until one reaches the cover line
EF, or in other words, until one sees point C cover point D, as from K to F, in
such 2 manner that one shall then have the curved trenches E(G)HKF, instead
of which, if one had first worked correctly, it were better, for the aforementioned
reasons, to have the straight trench EF, from which one can see the great advantage
of accurately following the cover lines.

Up to now has been spoken of trenches where there is earth to dig in, but if
the approach has to be made through watery, marshy lands, where one cannot dig
trenches, but where one makes above the water roads and parapets of fascines and
trees if they are available in sufficient quantities, I shall now say something about
it. It should also particularly be known that through the prolonged siege of
Ostend such a kind of parapets has come into use, which has also described.........
........................ in the Chapter of his ............... of which the meaning is

No more has been found.

3rd PROPOSITION:
Of the approach through the moat

Having explained before how on the counterscarp of the town have been
erected the batteries, and in between the parapets of the musketeers, together with
the long, higher parapet behind, also for musketeers, the following remains to be
said of the approach through the moat:

To begin with .one makes from the outermost trench to the 51de of the moat
6 or 8 or as many ends of galleries as one wants crossings thiough the moat, for
as in this way one makes as soon eight as one, so his Royal Grace esteems it
as a rule to be expedient to make. many crossirigs or galleries, for against only-
one the enemy can dig through the wall, to shoot in its mouth and to destroy: it
before it reaches the other side, or if it has reached it then to work against the
mining of the besiegers; but on so many different points he cannot order this
everywhere and it makes him lose courage; now if these ends of the galleries
,stand on land, they could be readily made by full sapping, but since in front
there is nothing but water, the moat must be filled up to obtain ground on which
to found the galleries (the construction of which I shall describe presently), for
which a large quantity of fascines has been put ready; one starts by shelling with
the aforesaid ordnance, destroying all ordnance embrasures; gabions, batteries and
parapets of the besieged which may have been left, beside which all the musketeérs
also fire continuously across the tops of the parapets behind which the besieged
musketeers might lie, and the result of this may be that there is not one of the
besieged ‘who dares to-look over the patapet, so that one can-almost fill up the
moat in broad daylight as if there were .no enemies in it; this may be done with
such certainty that it happens. that one walks across it.exposed, begins to dig into
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Stadt haer overgeeft, sonder looven gemaeckt te worden; de vulling des grachts
van Gulick die breet was ontrent 70 voeten, diep ... voeten hier wat meer, daer
min, wiert aldus gedaen op 3 uijeren tijts daer toe waren 8 mannen die geduerlick
rijs in wierpen en ... man die anbrochten. Doch dat soo niet luckende, maer
datter om bedectelick en vrijelick over en weerover te loopen, looven moeten sijn,
soo is dit de wijse: Men maeckt jocken of galgen van hout dick ... of ... duijm,
hooch . .. voeten, breet ... voeten, die in voorraet al gereet sijn, om van ontrent
twee tot twee voeten een Jock te stellen, twelck aldus toegaet: genomen, als vooren
geseijt is, gestelt te wesen ande watercant het laetste Jock vant eijnde loofs dat opt
lant staet op beijde sijden en boven op met eerden beset; om nu van daer voort
te wercken, men worpt int water soo veel rijs, tot dattet hooch genouch is, en soo-
breet om opde sijden te verhoogen soo veel als het beschutsel der looven behoeft.

Daer sijn noch ander middelen om deur grachten te commen, als met vlotten
over water; oock canmen sommige grachten drooch maecken (stoppende eenige
wateren die inde gracht loopen) mettet water daer uijt te malen en drooch sijnde
daer deur te graven. :

Dit 45 t'geene ick vant naderen deur de gracht ufit min Vader Za.
Jcbrliftm beb, belangende vant naderen deur de wal daer beb ick al-
leenlick dese volgende antejjkeningen af gevonden,

IV. VOORSTEL:
Vande naerdering door de wall,

- De wal can gewonnen worden met ondergraven*, met springen, met stormen
gheen binnewercken sijnde, dan de Stadt, met grofschut sonder storm, met ver-
drach,

Int doen springen der wallen deur ondergraving staet te bedencken de on-
seeckerheijt vant uijtbreecken, inwaert of uijtwaert; uijtwaert breeckende, sij be-
schadicht u eijgen looven, volck, grofschut en sijn weeren. Te weijnich buscruijt
doet onseeckere brake, te veel stelt in perikel u eijgen looven, volck, grofschut
en magasijnen dieder ontrent sijn. Het ondergraven is goet om dat de belegerde
geduerlick in vreese sijn van op te springen.

V. VOORSTEL:
Wesende gegeven de grontieijckening van een Stadt; te trachten na de
beguaemste teijckening der loopgraven dieder vallen can, om na de manier vandien
de nadering totie grachtcant te doen.

Want ons voornemen is, te beschrijven de gemeene regel vande bequaemste
teijckening der loopgraven dieder van een voorgestelde Stadt vallen can, soo is
te weten datmen die beter can treffen deur een rechte grontteijckeningh, dan
uijt dadelicke besichting der Stadt sonder besichting der grontteijckening; daerom.
salmen sulcke grontteijckening van een belegerlicke Stadt, tot dien eijnde maken
te crijgen alst geschien can, mits welverstaende datse ligge (gelijck wij de saecke
hier voorbeeltse wijse nemen) op een plat even landt, sonder voordeel van dijcken,
grachten, diepe wegen, hagen, hoochten daermen bedectelick achter gaen can,
en dieder van selfs sijn sonder datmen loopgraven behouft te maken.
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the walls and the town surrenders without galleries being made; the moat of
Juliers, which was about 70 feet wide, ...... feet deep, here a bit more, there
a bit less, was thus filled up within three hours; for this purpose there were 8 men
who constantly threw fascines into the moat and ...... men who carried it. But
if this is not successful, so that to go under cover and freely up and down there
must be galleries, then this is the way:

One makes frames of wood, ...... or ... inches thick, ...... feet high,
...... feet broad, which have been put ready for use, to be placed at a distance
of about two feet, which is done as follows: take, as stated before, that is erected
the last frame on the water front of the galleries standing on land, covered at both
‘sides and on top with earth; now to proceed thence, one throws so many fascines
into the water that it is high enough and so broad as to raise the sides so. much
as the protection of the galleries requires.

Thete are still other means of crossing moats, as with ra.fts across the water;
also, some moats can be drained (by blocking some waters running into the moat),
by pumping the water from them and being dry, to dig through them.

This 15 what I have on the approach through the moat from my deceased
Father’s writings; concerning the approzzch through the wall I have only
found the following notes.

4th PROPOSITION:
Of the approach through the wall

The wall can be conquered by mining, by blowing up, by storming if there
are no retrenchments, then the town, with ordnance without storming, by
negotiation.

When blowing up the walls by mining one should be aware of the uncertainty
‘as to which way the mine springs, to the inside or to the outside; when it springs
to the outside, it damages your own galleries, soldiers, ordnance and batteries.
Insufficient gunpowder makes the breach uncertain, too much of it endangers
your own galleries, soldiers, ordnance and store-houses in the vicinity. Mining is
expedient because the besieged is in constant fear of being blown up.

5th PROPOSITION:
The ground plan of a town being given, to try, after the best drawing of the
trenches that can be made in that way, to approach to the counterscarp

~ Since it.is our intention to describe the common rule of the best-drawing of
the trenches that can be made for a town under consideration, it should be known
that it can be made better by a correct ground plan than by direct observation
of the town without studying the ground plan; therefore one shall try to obtain
for this purpose, if it can be achieved, such a ground plan of a town to be
besieged, provided, it be understood, that it lies (as we assume here by way of
example) on flat; level land, without the advantage of dikes, moats, deep roads,
hedges, elevations, behind which one can go under cover, and which are provided
by nature without trenches having to be dug. »
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Sulcke grontteijckening neem ick te wesen de bijgevouchde form, van een Stadt
met 13 -bolwercken als A, B, C, D, E, F, G, H, I, K, L, M, N, welcker twee
A, B commen op des stats scherpste hoecken, de twee C, D liggen tusschen drie
gordinen, altemael in een rechte lini, de ses E, F, G, H, I, K liggen tusschen
seven gordinen die een uijtwendige bocht maken, maer de drie L, M, N tusschen
vier gordinen, maeckende een inwendigen bocht, gelijckt veel gebeurt met steden
die an rivieren liggen, om dat, bij gemeene regel, an die sijde de diepte der
riviere is, Dit soo sijnde ick segh A, B twee bolwercken te wesen tusschen welcke
men de Stadt mettet meeste voordeel mach antasten, om de naerdering daer op te
doen, en de loopgraven bequamelicxt te teijckenen, en dat na de manier beschre-
ven int eerste voorstel als angewesen wort mette loopgraven OP, QR en PR. En

* * Kk K* *

Such a ground plan I take to be the annexed form, of a town with 13 bastions
A,B,CDEFG HILK,L M, N, two of which, A, B, are at the sharpest
corners of the town; two, C, D, lie between three curtains, all in a straight line,
the six E, F, G, H, I, K, lie between seven curtains which make an -outward bend,
but the three L, M, N between four curtains, making an inward bend, as often
occurs in towns lying on rivers, because the river is as a rule deepest on that side.
This so being, I say that bastions-A, B are two bastions between which the town
can be attacked with the greatest advantage, to make the approach on this point
and to draw the trenches most efficiently, and that according to the manner described
in the first proposition these are indicated as the trenches OP, QR and PR. And to
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Fig. 14. Irrégalar fortress with approaches and three kinds of sappin g.v




456

om reden te verclaren waerom dit des bequaemsten oirt is, om de Stadt mettet
meeste voordeel an te tasten, en dese de beste manier der loopgraven sijn, die mij
nu op dese gegeve form te voorcommen; mitsgaders vant voordeel tusschen dese
wijse, ende de cromme loopgraven na de gemeene manier. Soo is te weten, daer
veel bolwercken op een rechte lini sijn, of op een inwendigen bocht, gelijckt
veel groote steden gebeurt, en sooder in dese form teijckening af te sien is, daer
valt de naerderingh beswaerlick, en alsmen schoon over de gracht gerocht is,
en de saecke tot stormen bereijt heeft, soo en canmen sonder groot achterdeel
niet stormen, om datmen van de belegerde op de sijden en inde rugge beschoten
wort. En daerom tastmen de steden liefst an op de scherpste uijtsteeckende pun-
ten, tenware dat most gelaten sijn om marasch, rivieren, of ander beleth.

Nu de reden waerom dit de bequaemste loopgraven sijn, die mij op dese
teijckening te voorcommen, mitsgaders t'voordeel hier in boven de gemeene ma-
nier. Soo segh ick, daer cromme loopgraven sijn, en can den Veltoverst geen
vast gemeen besluijt hiebben vande geheele oirden der loopgraven; sij sijn oock
middelen om de annemers bedriechelick te connen behandelen, groot gelt be-
dingen van wercken die dickwils buijten perikel sijn, jae den selve werck meer
als eens doen betalen; men cander het grofschut en"wagens niet bequamelick
deur brengen, maer men moet dat bij nachte, inde duijsterheijt, met stilte an-
brengen, om te min geschoten te worden; men cander op eenen nacht niet veel
werck me spoijen, om de gestadige veranderingen dieder vallen mette decklijnen;
maer met lange rechte loopgraven als dese can den Veltoverst een gemeen besluijt
hebben vande geheele oirden; de annemers en connen oock hier in niet bedrieche-
lick handelen; tgrofschut. en wagens voertmen daer in bij lichten dage, sonder
perikel, met al veel beter voortganck; voerlien en ander die bevreest sijn, en
hemlien t'soecken maecken, sijn anders gewillich; lange rechte loopgraven connen
int werck sulcke voortganck hebben (gelijck te verstaen is uijttet voorgaende
eerste voorstel) datmen den eersten nacht daer me tot op de grachtcant can
commen, voornamelick alsmen begint (gelijck wel gebeurt) sonder dat den
viandt schiet.

Maer soomen om der belegerden macht, de Stadt meer dan op een plaets wilde
antasten, met naerdering, soo valt voor eerst te anmercken datmen geen naerde-
ring behoort tegen over malcander te doen, om de overvliegende cogels wille daer
de naerderaars malcander me beschadigen, ten ware dat om de groote langde
der Stadt sulcx buijten perijckel stonde. Dit verstaen sijnde en datmen om de
bovess, beletsels van maras, rivieren of anders gedrongen waer de Stadt an te
tasten ter plaetse. daer veel bolwercken op een rechte lini of een inwendigen
bocht lagen, alwaermen om bekende redenen soo bequamelick sulcke groote
rechte linien niet maken en can, soo sal ick eenige formen teijckenen uijt welcke
en andere men ter plactse daert oot is de-bequaemste nemen can, als S, T en V.

VI. VOORSTEL:
Vande middelen dieder sijn om de naerdering wel te bevorderen.

Het helpt luttel dat ijmant weet watter tot een naerdering behoort, als hij niet
en heeft menschen diet verstaen en doen connen. Om sulcke te krijgen en van
nieuws bequaem te maecken, daerse niet en sijn, en wel te onderhouden daermense
heeft, soo valter te anmercken datmen daer toe moet hebben, cloecke leijtsmannen,
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explain the reason why this is the most expedient place to attack the town with
the greatest advantage, and why these are the best types of trenches, which now
occur on this given plan, hence the advantage between this manner and the curved
trenches according to thé common rule, it should be known, that because many
bastious lie in a straight line, or in an inward bend, as is often seen in large towns,
and as can be seen in this plan, there the approach is difficult and when one
has already crossed the moat, and prepared everything for storming, one cannot
storm without great disadvantage, because one is shelled by the besieged from
the sides and in the back. And therefore one prefers to attack the town on the
sharpest projecting points, unless this cannot be done because of marshes, rivers
of other hindrance.

Now the reason why these trenches occurring on this drawing are the best ones
and therefore have advantage over the common rule, I say that where there are .
curved trenches, the General cannot have a precise, general opinion of the entire
layout of the trenches; they are also means for fraudulent practices by contractors,
stipulating much money for works which often do not involve any risk, yea
claiming payment more than once for the same work; one cannot readily transport
ordnance and carts through them, but this must be done at night in the darkness
and in silence to avoid being shelled; one cannot in one night complete much
work with it, because of the continuous changes in the cover lines; but with long
straight trenches such as these the General can have a general opinion of the
entire arrangement; the contractors cannot either. perform sharp practices here;
the ordnance and carts are carried into them in broad ‘daylight, without any
hazard, with much better progress; drivers and others who are scared and go off,
are now willing; long straight .trenches' can speed up the work so much (as
can be understood from the above 1st proposition) that it may bring the soldiers
in the first night on to the counterscarp, particulasly 1f one begins (as does happen)
without the enemy shelling.

But if, because of ‘the power of the besieged, one wants to attack the- town in
more than one spot, by approach; it should first of all be observed that one must
not make the approach from opposite sides, because by the bullets flying across,
the approaching armies will damage each other, unless because of the great length
of the town this risk is precluded. This being understood and while because of the
above-mentioned hindrances of marsh, rivers, or otherwise one is compelled to
attack the town at the location where there are many bastions in a straight line
or in an.inward bend, where for known reasons one cannot so easily make such
large straight lines, I will draw some figures from which, and others, one can
where need be take the best, such as S, T and V.

»

6th PROPOSITION:
Of the means available to promote the approach

It is of little avail if a man knows what an approach involves, if he has not
got the men who understand it and can accomplish it. To get them and to make
skilled from unskilled ones, there where they are not available, and to keep them
where one has got them, it can be stated that for this purpose one must-have
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want die meer uijtrechten met versaefde wercklien, als versaefde leijtsmannen
met cloecke wercklien; om totte selve wel te geraecken in genouchsame menichte,
sulcx datmen- alsser eenige geschoten sijn niet verlegen en blijft, maer terstont
ander in haer plaets mach hebben, den Overst salt vernemen bij al de gheene daer
hijt. schijnbaerlick best af can weten, twelck voornamelick behooren te wesen
Opsienders der wercken*; daerom waert goet voor-al te trachten na getrouwe en
cloecke opsienders die de doot weijnich vreesen, en de selve doen acht nemen wie
int graven vrijmoedichst en onverschroomt wercken en uijt de gheene, die soo deur
anderen als deur hem angedient worden, salmen verkiesen de cloeckste en bequaemste
om die tot Leijtsmannen* der naerdering te gebruijcken, hemlien doende onder-
rechten en verstaen tgeene totte anleijdinge nodich is, als soo wel bij nachte als bij
dage, op baken rechte of andere begeerde decklijnen te graven, Loopschansen,
Grofschutweeren, .en diergelijcke te maken. En soodanige leijtsmannen moetmen
alleenlick soo groote besolding geven, of vereetingen doen, datmen metter daet
bevindt genouch bequame daer na te trachten, die in onversaeftheijt malcander
soecken te boven te gaan.

VII. VOORSTEL:

Inhoudende een besondére gemeene regel opt Naerderen.

Om bij gemeene regel vant naerderen te spreecken, soo stellen wij ons voor
een belegerde sterckte, waer af t'landt daermen op naerdert pladt is, niet waterich
noch’ cluspich, noch oock voordeel hebbende vande [dekking] van hagen, grach-
ten, diepe wegen of diergelijcke, alswaermen t’sijnen voordeele nemende datmender
vindt, soo en valt daer af geen gemeene regel. Het gaet mettet beschrijven der
naerdering toe, gelijckt mettet beschrijven der Stercktebouwing, -want gelijckmen
sich daer met goede reden ten eersten voorstelt formen dienende op een pladt
eerdich landt, sonder voordeel of achterdeel, om daer me de ghemeene regel te
verclaren en-deur kennis van dien tot alle ontmoetende plaetsen na t'meeste
voordeel te meugen trachten. Alsoo ist oock oirbaar int beschrijven der naerdering,
datmen sich ten eersten voorstelt een form dienende op een pladt eerdich landt,
sonder voordeel of achterdeel. Want soomen comt ter plaets daer sulck heel
even landt is, men mach de regel volcomelick volghen; maér het landt anders
gestelt sijnde, men mach uijt de .gemeene regel sijn meeste voordeel trecken.

Om dan tot de saecke te commen, men sal den eersten nacht datmen begeert
te nacrderen, soo stercken wacht houden, en soo veel verlooren schiltwachten stel-
len, datmen hem tegen alle uijtvallen dien.eersten nacht verseeckert hout, ist niet
genouch mettet halve Leger, men macher meer toe nemen, wantmen daer na tot
groote verlichtingh vant Crijchsvolck kleene wacht behouven sal, uijt oirsaeck dat
de manier der nabeschreven loopgraven soodanich sal sijn, datmen daer in
beschanst sal wesen.
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brave foreman, because they accomplish more with cowardly workmen than
cowardly foremen with daring workmen; to acquire a sufficient number of them,
such that if some have been killed, one is not short of them, but can at once
replace them, the General will learn from all those who apparently know best,
who should mainly be the superintendents of the fortifications; therefore, the
main purpose is to try after loyal and daring superintendents who have little fear
of death and to make them observe those who work in digging most boldly and
fearlessly, and from among those who are thus recommended by others and by
himself one shall choose the most daring and skilled ones, to use them as
foremen for the approach, to teach them and make them understand what is
necessaty for this purpose, both during the day and at night, to dig by means
of beacons straight or other desired cover lines, to make redoubts, batteries and
such like. And such foremen should be given such high pay or be honoured
so much that one in fact finds enough of fit men striving for it, who as regards
undauntedness try to outdo one another,

7th PROPOSITION:
Containing a special common rule for approaching

To speak by a common rule of the approach, we assume a besieged fortress,
the land round about, on which one makes the approach, being flat, neither
watery nor swampy, nor having the advantage of the protection of hedges, ditches,
deep roads or such like, where one takes to one’s advantage what one finds there,
for this there is no common rule. The description of the approach is like that of
the Art of Fortification, for just as for good reasons one there in the first place
proposes figures on a flat, earthy land, without advantages or disadvantages, to
explain therewith the common rule and through knowledge thereof to gain most
advantage for all places one meets, thus, in describing the approach, it is also
permissible that one in the first place imagines a figure on flat, earthy land,
without advantages or disadvantages. For if one comes to 2 spot where there is
such very flat land, one can perfectly follow the rule, but if the condition of the
land is different, one can from the common rule obtain most advantage.

Then to come to the matter, one shall in the first night during which one
wants to approach, keep such a strong guard and post'so many extra sentries as to
be safeguarded during this first night against all sallies; if it is not sufficient to
take half the army-camp, one may take more for this purpose, because afterwards,
to the great relief of the soldiers, one will need a small guard, since the manner
of the trenches described hereinafter shall be such that one is entrenched in them.
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Fig. 15. Systematic manner of approaching and 1aking the counterscarp (1).
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I FORM

Sulcke wacht den eersten nacht gestelt sijnde, mensal beginnen te graven de
drie loopgraven als in d’eerste form AB, BC, CD, vijf voeten breet, welverstaende
dat BC langs de Stadtgracht comt, ten naesten datmender alsoo denckt te graven.
Achter AB ismen bevrijt voor t'een uijterste vande Stadt, en achter CD voor
t'ander uijterste. De getippelde plactsen bedien borstweeren, d’ongetippelde,
wegen.

'Dit loopgracht BC langs de Stadtgracht is oirboir ten aldercersten te graven;
eensdeels wanttet ghemeenelick twee of drie dagen na de comste anloopt eermen
begint te naerderen, soo sijn de belegerde van dat begin en ant naeste loopgraf-
(twelck volgende t'gestelde doch moet gedaen sijn) onseeckerder dan opde
volgende nachten, wantse dan weten datmen mettet graven sal voortvaren. Ten
anderen merckense waermen vorder graven wil. Ten derden alsmen anders doet,
men stelt hem elckemael datmen naerder comt in nieu perikel der musquetschoten,
daermen aldus al de rest der graving sonder perikel doet, mits datmen volcht de
manier die hier na geseijt zal worden.

* kT ok ok Kk

DIAGRAM 1

Such a guard having been mounted during the first night, one shall begin to dig
the three trenches as in the first form AB, BC, CD, five feet wide, it being -
understood that BC runs along the moat of the town, closest to the place where
one thus intends to dig. Behind AB one is protected against one end of the town
and behind CD against the other end. The dotted spots represent parapets, the
non-dotted one’s roads.

It is expedient that the trench BC along the moat should be dug first of all;

on the one hand because usually two or three days elapse after arrival before one
starts the approach, so that the besicged from this beginning and at the nearest
trench (which following the above must be done) are more uncertain than during
the next few nights, because they then know that one will continue digging.
On the other hand, they see where one wants to go on digging. Thirdly, if one
proceeds in a different way, each time one comes closer one is endangered anew by
the musket shots, whereas one does all the rest of the digging without risks,
provided one follows the method to be described below.
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Fig. 16. Systematic manner of approaching and taking the counterscarp (11).
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II FORM

Alsmen aldus voor hem heeft het borstweer BC, en het loopgraf vijf voeten
breet gelijck in- d’eerste form, men sal op de cant van d'ander sijde dats achter
sich, opworpen een borstweer van vijf voeten hooch, als inde tweede. form, -
latende daer in vier openheden, gelijck geteijckent sijn met E, F, G, H, tusschen
welcke openheden de eerde wech genomen sal worden soo diep als d’ander loop-
graven sijn, en d’eerde daer uijt commende, salmen worpen opt borstweer voor
dat gat, om in t’selve gadt te bedeckter te sijn. En sal dan dat loopgraaf breet
sijn 10 voet.

Dit gedaen wesende, men sal deur die openheden commen achter dat opge-
worpen borstweer, en graven daer soo diep als d’ander loopgraven, worpende
d’een helft van d’eerde op dat voorss. borstweer, en d’ander helft achter sich. -

Tis oock te gedencken datmen int maecken van t'selve borstweer, een voct-
banck bewaer vant maijlandt self. Oock datmen op de achterste sijde d’eerde int
eerste soo verre achterwaert worpe, te weten 5 voeten, datmen daer na eerde
genouch hebbe om ’t borstweer van vijf voeten hooch, achter sich op sijn hoochde
te brengen.

* *X Kk Kk %

DIAGRAMII

If one thus has in front parapet BC, and the trench five feet wide as in the
first figure, one shall on the other side, which is at one's back, raise a parapet five
feet high, as in figure II, leaving in it four openings, as drawn with E, F, G, H,
between which openings the earth is to be removed so deep as from the other
trenches, and the earth coming from it shall be thrown on to the parapet before
this hole, thus to be better covered in the same hole. And this trench shall
then be 10 feet wide.

This being done, one shall through these openings come behind this raised
parapet, and dig there so deep as in the other trenches, throwing one half of the
earth on the foremost parapet and the other half behind oneself.

It is also to be borne in mind that in making the same parapet, .one should
sparc a step from the ground level itself. Also, that at the back the earth is first
thrown so far to the back, namely 5 feet, that subsequently one has enough earth
left to bring the parapet of five feet high behind oneself to the required height.
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Fig.17. Systematic manner of approaching and taking the counterscarp (I11).
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III FORM

Nu gelijck hier dit tweede borstweer gemaeckt is sonder perikel van musquet-
schoten, alsoo salmen daer achter maecken een derde, vierde, en soo veel alsmen
nodich verstaet, twelck wij voorbeeltsche wijse genomen hebben tot ses, als inde
3 form: waer in noch veroirdent sijn drie baterijen geteijckent I, K, L, diemen
genouch siet, oock al sonder perikel te meugen gemaeckt worden. De eerde daer
toe salmen halen uijt de houcken bij B en C, want daerom is dat borstweer daer
100 voeten overschietende gemaeckt.

Wij hebben de dickte der borstweeren onder, oock de breede der loopgraven,
genomen op 10 voeten: sulcx dat achter elck borstweer een loopgraf comt sonder
maijlandt tusschen beijden.

De vier percken M, N, O, P, sijn vier cordegarden, diemen sonder timmeren
aldus maken mach: men sal leggen veurensche balcxkens, vant een borstweer tottet
ander, met deijlen daer op, en men sal met cleijne moeijte een warme cordegarde
hebben, wesende an drie sijden gestopt met eerde. _

Dese moeijte en cost van cordegarden is soo kleen, datmen al de geene die inde
loopgraven leggen, lichtelick soude connen doen logieren onder sulcke decksels,
tegen regen en onweer. '

De reden waerom datter inde uijterste borstweeren niet soo veel open deur-
gangen en sijn als inde binneste, is om tegen de uijtvallen beter verseeckert te
wesen. ,

Men sal den heelen dach deur meugen wercken, en t'savons gedaen hebben,
want alle twee, of drie uijeren canmen een loopgraaf maecken, mits datmen drie
mannen op de roe stelt.

* *X Kk KX *

- DIAGRAMIII

Now that here this second parapet has been made without danger from musket
shots, one shall thus make behind it a third, fourth, and so many as one considers
necessary, which we have taken by way of example to be six, as in figure III:
in which are still arranged three batteries, drawn I, K, L, of which one sees
sufficiently that they can also be made without danger. The earth shall for this
purpose be dug from the corners at B and C, for which reason the parapet there
has been made 100 feet longer.

We have taken the thickness of the parapets at the base, as well as the width
of the trenches, 10 feet, such that behind each parapet comes a trench without
ground level between the two.

The four enclosures M, N, O, P, are four cordegardes, which without carpentry
can be made as follows: one shall lay deal beams from one parapet to the other,
with boards on them, and one will with little effort have a warm cordegarde,
covered on three sides with earth.

The effort and cost which cordegardes involve are so small that all those lying
in the trenches could easily be lodged under such covers against rain and
thunderstorm.

The reason why the outermost parapets do not have so many open passages as
the inner ones. is in order to be better protected against the sallies.

One can go on working all day long and be ready in the evening, for one
can make a trench every two or three hours, provided one places three men
per rod.
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De rechte loopgraven als dese, sijn van min werck dan de cromme, diemen
ghemeenlick maeckt; sijn oock bequamer om int werck rasch me voort te varen,
want stellende twerckvolck op rechte rijen neven malcander, t'beleijt en behouft
soo veel bedenckens niet. Men can oock deur rechte loopgraven met wagens en
peerdén grofgeschut en diergelijcke bedeckter en bequamer commen als deur d’ander.

De kleene rechte schreefkens die int middel der vier uijterste loopgraven staen,
beteijckenen palen, waer me de heele begraving besloten is als een schans, ver-
seeckert tegen uijtvallen, mits welverstaende dat d’eerde op alle vier die sijden
steijl af gesteecken sij.

Men behouft oock niet te wachten van palen te slaen, tot dat al de loopgraven
gedaen sijn, maer men canse vande drie eerste graven die in d’eerste form ge-
teijckent sijn, soo haest slaen alsmense gegraven heeft, want al hoort de viant
het cloppen, hij en can het werckvolk met schieten geen hinder doen.

Angaende het vierde loopgraff, dat canmen met palen besluijten als het derde
loopgraf gedaen is.

VIII. VOORSTEL:
Inhoudende seecker manier van W aterloop graven.

Dit was besloten gedaen te worden en de gereetschap wiert gemaeckt voor
Sint Andries Schans, maer gaven hun s anderdaechs op.

ABC is de Contrescharpe D sijn drie ponten alsoo oock sijn E en F over beijde
sijden met borstweeren van plancken met netten tusschen beijden daer in gestampt.

Van G tot H sijn ponten langs het landt met dergelijcke borstweer na de
schans toe. '

Al de ponten liggen 6 voeten vande cant des lants ABC tot desen eijnde:

Soo de viandt een uijtval gedaen hadde opde gheene die de Contrescherpe in
hadden de onse souden over de ponten DEF geloopen hebben achter haer borst-
weeren, op de ponten van G tot H en daer beschermpt sijn en vier geven sulcx
dat de viandt op de Contrescherpe niet en soude hebben cunnen blijven. -Men

soude dit mogen noemen waterloopgraven,
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The straight trenches like these involve less work than the curved ones, which
are commonly made; it is also easier thus to proceed quickly with the work, for
when the workmen are placed in straight rows side by side, it is easier to supervise
them. Also, through straight trenches one can with carts and horses, ordnance and
the like march on under more cover and more easily than through the curves ones.

The small straight dashes in the centre of the four outermost trenches represent
palisades, by which the entire work is enclosed as a fort, protected against sallies,
it being understood that the earth on all four sides is cut off steeply downwards.

Also, it is not necessary to postpone placing the palisades until all the trenches
are finished, but one can drive the poles into the ground as soon as the first
three trenches drawn in figure I have been dug, because even if the enemy heats
the hammering, he cannot hinder the workmen by shooting.

As regards the fourth trench, one can shut it off with a palisade after the
third- trench has been completed.

.

8th PROPOSITION:
Describing a certain manner of making water trenches

- This had been decided upon and the materials were made before fort St. Andrew,
but it was given up the next day.

ABC is the counterscarp; D, as well as E and F, are three pontoons with’
parapets made of boards on either side with nets pushed in between.

From G to H are pontoons along the land with a similar parapet towards
the fort. :

All the pontoons lie 6 feet from the bank ABC of the land for the following.
purpose: :

If the enemy had made a sally towards those who occupied the counterscarp,
our infantry would have walked via the pontoons D, E, F behind their parapets
on the pontoons from G to H and would be protected there and have fired,
so that the enemy could not have remained on the counterscarp. One might call
these water trenches.
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Fig. 18. Water trenches in the outer ditch of a counterscarp.
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INTRODUCTION"

The preceding parts described Stevin's military works concerning the art
of building fortresses and camps and the besieging of fortresses, Naturally, there
was little room to discuss the fighting proper with light and heavy weapons, as
part of the tactics. Since, as stated elsewhere, Stevin was accomplished as an
author in this respect also1), we would detract from these accomplishments,
if in this last part we did not give in full one of his little-known posthumous
writings, dealing with the tactics of infantry, and elucidate upon it.

In this way we hope once more to prove that Stevin was not only 2 master of
the art of war of his time, but also contributed to the reforms of this science,
which are generally ascribed to Prince Maurice and the Counts William Louis and
John of Nassau, be it in his own characteristic way of -argumentation and
development of the matter. These reforms mainly .concern the formations and
movements of the infantry of the time, namely the pikemen and the musketeers
and particularly an improved formation against cavalry in the open field. To
achieve the object in view he also devotes an important part to the serious
training of the men in the array devised by him, which by reason of its shape
he gave the typical name of Pike Redoubt, but which meant nothing but a
battle-array of square or rectangular shape.

As can be seen, this array meant a change in the existing positions, not so
much of the deep mass formations, which were soon abandoned in Maurice’s
time, but rather of the arrays introduced instead thereof, according to which
the bodies o troops of pikemen and musketeers were arrayed side by side, i.e.
more or less “in line” already 2).

Like most of his manuscripts Stevin's treatise on the pike redoubts is no longer
available in its original form, but in this case we still have two sources at our
disposal which allow us to derive the contents almost completely, viz. Beeckman’s
extract of what was found by him on June 15th, 1624 under “Pyckschansinghe” in
Stevin’s posthumous. papers 3) and folios 71-86 of the manuscript 128A-91 in the
Royal Library at The Hague, which latter pages have been published herewith.

Of the former extract only part has been printed .by C. de Waard in his

*) Atour request this introduction has been corrected by colonel Dr. . W. Wijn (see also
note 24), the author of Hes Krijgswezen in den tyd van Prins Maurits (Utrecht 1934). .

Y) Gen. Introduction, pp. 4 fi.

%) For these battle arrays see particularly Wijn, pp. 475 ff. in connection with p. 432, as well as
the sources cited by him; also the Royal Library manuscripts and in this connection the Maveriae
politicae, pp. 203 fI. and Beeckman’s Diary (de Waard, 11 p. 424); in addmon Hahlweg, Die Heeres-
veform der Oranier und die Antike, pp. 125 ff.

3) Gen. Intr. pp. 8, 9.
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Journal tenu par Isaac Beeckman de 1604 & 1634 (Tome II, Appendices, p. 426),
namely the Argument and a statement of the lay-out in “definitions” and
“chapters”. It also occurs under the heading: 6th Subdivision of the Pike Redoubts,
on pp. 142-3 of the “Titles and Arguments of the Art of War” at the end of
the Materiae Politicae, edited by Stevin's son Hendrik. However, concerning
the pike redoubts this book contains nothing but a-reference on the use of
the spade-pick axe by the soldiers (p. 246 of the 8th subdivision, of the Theory
of War) to “the use of the pike reédoubts”, which, however, is lacking from
the book. Beeckman gives much more than the above, but his notes, although
elucidated by 3 figures, are yet-not more than a concise extract of what we know
from the manuscript in the Royal Library. A correct and — as far as possible —
complete publication of Stevin’s invention in the field of battle arrays 4) must
therefore be based on the latter source, rather than on Beeckman'’s report, which,
although not without merit, is too short 5). As mentioned before, the manuscript
from the Royal Library must have been made by the care of Hendrik Stevin 6)
round about 1635; it is about 5 times as long as Beeckman’s extract and instead
of 3 it contains 15 figures, namely 2 in the 1st definition, 9 (including 6 small
ones) in chapter 1 and 4 in chapter 3. After the Argument, in which Stevin
ctiticizes the customary array of “a troop of pikemen with musketeers on either
side”, at least when used against the cavalry, he explains in 3 definitions the
concepts: pike redoubt, corner troops and flanks or sides, after which, just as
with Beeckman and in the Materiae Politice, follow the 4 chapters, ‘entitled:

1. Of the array of the pike redoubts.

2. Of the marching and wheeling of the pike redoubts.

3. Of the irregular pike redoubts.

4. The manner of exercise in learning the use of the plke redoubts.

A 5th chapter: “Of entrenching the pike redoubts” is mentioned by Beeckman,
but not described. Also the Materiae Politicae (p. 143) mention a Sth chapter,
but with a different title, viz.: “Of the array of the ‘pike redoubts, whose
musketeers are drawn up within the inner plane of the pikemen otherwise than
according to the preceding manner” 7).

The 3 definitions, together with the 1st paragraph of chapter 1, explain the
basic principle of the pike redoubt, the “arrangement” of this kind of battle
array (see figure 1 for the general shape) The essentially square complex of
troops, in fact sections or quart-companies of pikemen and musketeers, consists of
4 “flanks” each of one company, i.e. consisting of 4 troops and at each corner 2

4) Stevin may have been influenced to some extent by the examples of octagonal battle-arrays,
as found in Johann Jacobi von Wallhausen, L’ars militaire pour I’Infanterie (1615); similar battle~
arraysalso occur as “Battaillion against Cavalry” in manuscript 1A-750 in the library of the Minis-
try of War, but, as stated on p. 14 of the Gen. Insr., this M.S. may have been composed by Stevin
himself.

8) See Gen. Intr. p. 12, from which it appears that de Waatd has not published everything from
Beeckman’s notes on the pike redoubts, but that the copies of these notes are still available.

%) For the presumable date of ca. 1635 see Gen. Intr. p. 11, under 3.

7} To this presumably relates the figure occurring in fol. 219 V° of Beeckman’s extract, which
indicates the disposition of 4 troops of musketeers, each of 50 men, surrounded by 4 troops of
pikemen, togethet 396 men strong.
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“corner troop”, invariably formed by pikemen. By this ground plan Stevin ensures
that the positions on either side of the “redoubt” will not be deeper than
5 ranks, which in his time was the maximum 8). It is further based on companies
of 100 men with 10 file-leaders, whom he considers to be equally divided in
pikemen and musketeers: of each of these there are 2" troops, but the file-leaders
are divided over 2 of the 4 troops, which therefore are alternately 25 or 30 men
strong, all troops having a width of 5 files. The spaces in between and the
distances between the men in the files and the ranks are usually 3 feet, so that each
troop of 25 men is 15 feet wide and deep 9). The outside of the square four-com-
pany redoubt thus worked out at 75, the inside at 45 feet. In addition to describing
the position of the troop in the pike redoubt battle array, chaptér 1 also indicates
how the musketeers “walk in and out” of the redoubt, 7.e. make sallies, and how
meanwhile their places are protected by the pikemen, who as it were, form a
fixed base to which the musketeers return.

The 2nd paragraph of chapter 1 deals with the “bevelling” of the corners,
as was also often done with those of the walls of an earthen redoubt. This was
done to remove dead or unprotected spaces, which might be formed otherwise;
in Stevin’s time this was preferably done by pikes rather than by the still very
slowly firing musketeers. In a square battle-array the cotners are obviously the
weakest ‘spots. The spaces of 15 feet between two troops of pikemen could all
the better be defended and kept open by them because, as Stevin observes in the
1st definition (and Beeckman adopts elsewhere) the pikes are 15 feet long.
In the 3rd definition he incidentally indicates what “het geweer”, ie. the
armament of the soldiers should be, namely a “forked pike” for the pikemen
with a “pistol” 10).in their belt, the musketeers a musket, and both also a rapier
and a “spade-pick axe” (the portable tool advocated by Stevin). (See for
example Dijksterhuis, p. 245.) What the forked pikes should be like 11) and how
they had to be charged to effect the best defence, is shown and explained in the
3rd paragraph of chapter 1, namely on pp. 493-494 by the figure of 3 pikes
extended parallel to each other. In spite of Stevin's firm belief where he describes
that, provided the pikes are held in the prescribed position, the sharp prongs will
prevent “the further advance” of the enemy’s horses, we believe that he
somewhat overestimates the repelling power. of the pikes as well as of the
musket fire, particularly because, being satisfied with a depth of 5 ranks, he
presupposes a very high morale of the pikemen. The morale could of course
be raised by good discipline; that Stevin did not overlook this. point, appears
from chapter 4 of the manuscript, in which he extensively discusses the necessity

8) That the depth was at first larget, appears for example from Wijn, p. 475.

%) Although the strength of the companies varied considerably in practice, Stevin apparently
adhered to 100 soldiers plus 10 ““file-leaders™; see for example Maz. pol. fol. 195, 4th definition:
“Ten files, one half pikemen, the other musketeers, make a company”. Also here therefore a depth
of 10 ranks.

. 19) That, in addition to the pike and the rapier, the pikemen also had to carry a hand fire-arm,
is not plausible, unless a “hantroer’” should mean a pistol. We have nowhere found a confirmation
of the latter; cf. for example Wijn, Krjjgswezen, pp. 134-140, the order of Febr. 4th 1599 quoted
there, p. 137, and the figures from the work of Jac. de Gheyn (sce note 11) in Stastse Leger part IL,

) For pictures of pikes see for example the well known drill book of Jacobus de Gheyn,
printed in 1608 as Wapenbandelinghe van roers, musquetten ende spiessen, but which had been composed
already round about 1597. (Wijn, Krijgskundige aansekeningen van jaban de Middelste van Na.r.rau,
part VIIL; Hahlweg, Die Heeresreform der Oranier p. 36).
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of practising the soldiers in handling the pike redoubts, even in a sham fight,
namely with “Cavalry as enemies, in order thereby better to experience and
learn how things happen in practice”! On the following page (fol. 86) he once
mote pleads in favour of the two-pronged pikes, by which in contrast to the
one-pronged one, an attack by “curassiers and armoured horses” might be
repelled, and he recommends making experiments with both arms 12).

The 4th paragraph of chapter 1 is also important; it describes and elucidates
by 8 figures (the musketeers being omitted for greater clarity) how pike redoubts
of 2, 4 and 6, and of 3, 5 and 7 companies, respectively, all with troops of 25 or
30 men and subsequently of 8, 20 and 100 companies, all with troops of 55 men,
can be formed. ' '

Beeckman formulates briefly the mathematical solution of these “constructions”

in his unpublished extract for the first six as follows: '
“if there are only two companies, there shall be only two troops on each flank,
4 compariies 4 troops, 6 companies 6 troops and so on, but an odd number of
companies make a rectangle, as with 3 companies one makes two sides of 4 troops
and two sides of two troops, with 5 companies 2 sides of 6 troops and 2 of 4,
with 7 companies 2 sides of 8 troops and 2 of 6~ 13),

Beeckman also adopted Stevin's figure of the 8-company redoubt with “troops
of 55 pikemen, more than twice as long as they are wide” 14); the redoubt of
20 companies is mentioned by him only, and of Stevin's monster example of a
pike redoubt of 100 companies or a standard of 10 banners 15) he also gives a
two-fold solution, namely with or without an inner redoubt.

In the same chapter, 4th paragraph, one also finds examples if troops, less
than two companies strong, are to be arranged in pike-redoubt battle-array; the
solution is then to divide the company into 8 troops, formed according to the
customary pattern of the 2-company redoubt; of this six drawings are given, for
160, 128, 96, 72, 32 and 64 men, respectively (fig. 11).

Chapter 2, concerning marching and wheeling with a pike redoubt, does not
call for a further elucidation; it is here that Beeckman mentions the pike size of
15 feet, which “is equal to the front side of the 5 pikemen as well as of the
5 musketeers”.

It now only remains to draw attention to chapter 3, on the “irregular” pike
redoubts, which again illustrates Stevin's ingenuity in this matter of tactics,
namely in adaptirig his battle array to the conditions in the field. By reference to
4 figures he describes successively: application of a three-sided pike redoubt as
bridgehead; the disposition of 5 “troops” in the branch of a river; the enclosing
of a river bend in the same way. Whereas these applications are obviously
stationary and have rather the character of defence lines, the 4th example:
defending a narrow strip of land between two water courses or other hindrances,
shows the mobile nature of the battle array,

1) On experiments with shields, with which the curassiers were equipped, see Wijn, pp.
153 ff.

%) Beeckman speaks of “even’ and “oneven’’; Stevin (at least in the manuscript) of “patich™
(paired) and “onparich” (unpaired).

14) Here Stevin departs from his principle of the array with not more than § ranks (see also
note 9). :

15) For this decimal organisation see also Stevin’s Castrametatio, fol. 49, where instead of “ban-
ner” the word “pennon” is used (Part 2 of this Volume).



475

The battle array of the pike redoubts has not.been applied to the extent which
Stevin had expected. Even though this has been the fate of many of his military
proposals 16), we can say of this reform that time was against it. For, the
manuscript must have been composed during the Twelve Years” Truce. At least,
on July 22nd 1618 Stevin wrote his well-known letter to King Gustavus
Adolphus of Sweden, reproduced by Dijksterhuis and treated by him by
reference to the study of Pelseneer 17); in it Stevin mentions a certain “concept”
to be put into effect “si nos treves prindrent une fin et que la guerre se
recommencoit”. This project would according to the letter comprise no less than’
a “moyen par lequel on pourrait faire meilleure résistance avec les gens de pied
contre [a Cavaillerie que selon ce qui est en usage”, and almost certainly we must
recognise in it the treatise Of the Pike Redoubts. Another communication in the
same letter relates to an instrument.which was to render it unnecessaty to carry
large quantities of digging equipment and by which probably the “spade-pick axe”
was meant 18),

A typxcal feature is that the copies of the manuscripts on the two - subjects
occur in the Royal Library manuscript 128A-91 and that Hendrik Stevin offered
the collection in question with. 2 dedication to' Prince Frederic Henry, to which
he added a copy of the letter to the King, couched in the following words:
“Meanwhile I hope that this part will give Your Highness at least so much
pleasure that some of it will be found worthy to read, which I trust to be the
case, the more so because I feel convinced that this part, like that of the
Castrametatio, has been described to be put- into effect, to show which to Your
Highness I have added a copy of a certain letter written by my' deceased Father
to the King of Sweden”,

Pelseneer’s article emphasizes. that various Swedish military historians have
found occasion to take an interest in Stevin. In this connection Ludvig W.son
Munthe 19) and Capt. G.B.C.son Barkman 20) must patticularly be mentioned;
they do not appear, however, to agree with each other. Neither mentions the
name of the pike redoubts, but Barkman who, it would seem to us, is not
just in his criticism of Munthe, mentions the possibility that “Stevin meant the
so-called hog feathers, a weapon used afterwards by the Swedish infantry for
the above-mentioned purpose” 21). This conclusion, although not correct, is
understandable in so far as that Gustavus Adolphus must actually be regarded
as the inventor of what are called hog feathers, which weapon according to
Jahns consisted of :

“ein 61, Fusz langer Stock mit zwei Spitzen, deren- jeder Musketier einen
trug......... beim Angriff feindlicher Reiterei pflanzte der Mann die Schweins-
federn schriig vor sich in die Erde, so dasz dann das Fuszvolk ein Sechsfacher

1) Gen. Intr. p. 16. As regards the proposal of the spade-pick axe, it should be observed that
the picture of this portable tool also occurs in the Royal Library M.S. 128A-91.

17) Dijkstethuis, p. 18, 354; Pelsencer, J. Remarquu sur une letire inédise de Simon Stevin (Lychnos,
1937. P. 373).

18) Dijkstethuis, p. 355.

19%) Munthe, Kongl. Fortifikationens Historia I, (Stockholm, 1902) p. 220, note 1.

29y Barkman, Gustaf II Adolfs Regementsorganisation vid det inbemska infanteriet. Meddelanden
frin Generalstabens Krigshistotiska Avdelning (Stockholm, 1931), p. 73, note 3.

) Swedish text: “Stevin 3syftar s.k. Svinfjadrar, ett strids-medel som sedermera anvindes av
det svenska infanteriet i ovan angivet syfte”.
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Giirtel fester Spiesze umgab....... Kleine Abteilungen vermdgen sich mit
solchen Schweinsfedern trefflich zu sichern, sei es im Viereck, sei es in Ravelin-
formen ., ...” 22) :

Gustavus Adolphus is said to have used these “Igelbalken”, as he called them -
according to Jihns, and which were in some respects suggestive of Stevin's'
forked pikes, first against the Polish cavalry round about 1621, i.e. shortly after
he had been informed about the design of Maurice’s engineer. For lack of other
records, in particular of the figures or drawings announced in Stevin’s letter 23),
it is for the time being impossible to provide evidence that these data actually
concerned the pike redoubts. Knowing as we do, however, that the Swedish King,
who was himself a great reformer of military science, directed his efforts rather
to improving fire arms, as a result of which the pike was fairly soon superseded
by the musket, we need not be surprised that also in the States armies Stevin's pike
redoubts, ingeniously invented though they were, have remained 2 paper design 24¢).

The portable tools still everywhere in military use, however, can be safely
regarded as having succeeded Stevin’s spade-pick axe,

THE SPADE-PICK AXE.

(MS. 128 A-91, p. 28, Royal Library, The Hague)
ABCD. A quadrangular sheet of iron, sharpened only at the side AB, having at
the end E a pin with two square holes.
An iron hood with two feathers. )
A wooden shaft, to be attached to the hood; the assembled tool has a
length of about two feet.
A spade, composed of the iron sheet, hood and shaft.
An axe, composed as I, but the iron sheet fixed like an axe.
A pick-axe, composed as I, but the iron sheet fixed like a pick-axe.
A pin or feather, serving for attaching the iron sheet in the way, as shown
byl K, L.
The iron is fixed against the shaft by putting in the hole O the screw P.
The tool is portable and is attached at the soldier’s belt by means of the
clasp or hook Q.
R. A pick-iron, that can be used instead of the iron sheet like L.

Qm

z EEAN

) Jahns, Gesch. d. Kriegswiss. p. 1284.

) On behalf of the editors of the periodical Lychnos (see note 17) Mr. Sten Lindroth, teacher
at Uppsala, wrote the author on October 25th 1954: “The letter of Stevin reproduced in Lychnos
of 1937 was found in our State Archives quite alone, without other papers or drawings by Stevin®.

%) The strength of the pikemen, previously 2/3 of a company, was reduced in the Thirty Years
War (1618-1648) to half of the company or even less. Gustavus Adolphus even placed only 54
pikemen in a company of 144 men and determined the length of their pikes at 11 feet, while in
1631 he organised even some musketeer regiments without pikemen. (The former has been deriv-
cd from Johann Gottfried Hoyer’s Geschichte der Kriegskunsy, Gottingen, 1797).

Dr. J. W. Wijn criticizes Stevin’s pikes and “pike redoubts” as follows:

““The two-pronged pike probably made the upper end of the already unmanageable pike very
heavy and had therefore to be shortened, so that the pikes of the back tanks no longer extended
before the first rank. Also, the two-pronged pike was an unsightly arm and therefore probably
unpopular with the troop. .

The project of the pike redoubts is undoubtedly well-considered. One has possibly shrunk from
the frequent drill required; perhaps also because of the insufficient depth. It does not appear as if
exercises have been held with the pike redoubt™.
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Spade-pick axe. Drawing with explanation.
(The Hague, Royal Library, MS 128 A- 91, p. 28)
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6 ONDERSCHEYT VAN DE PYCKSCHANSEN.
CORT BEGRIJP DESES SESTEN ONDERSCHEIJTS.

Het is geduerende desen Crijch op Convoien, gheleijen en ander tochten
dickwils ghebeurt (gelijckt ghemeenelick doet in landen, die langduerige crijch
hebben), dattet voetvolck, ontmoetende haers Viants Ruijters op vlacke heijen
of velden, hemlien geen tegestant en hebben connen doen, maer gemeenelick
daer afgeslagen. worden (anders toegaende dan voormael bij de Griecken en
Romeinen diens voornaemste macht in voetvolck bestont,) en dat bij gebreck
van oirden, want een hoop Pijckiers sich stellende in viercante of vierhouckige
slachoirden mette Musquettiers op beijden sijden, na de gemeene wijse deses
tijts, soo volcht daer uijt dat de Ruijterije op een der sijden ancommende, en de
voorste Musquettiers alleenlick eens geschoten hebbende, vallen daer in genouch-
saem sonder tegenstant, om dat se van haecr Pijckiers niet en connen geholpen
worden; sulcx dat de Musquettiers terstond den rugge keeren haer eijgen
Pijckiers opt lijf lopen en d’een met d’ander in onoirden op de viucht geraecken.
Maer soo men de Musquettiers int middel stelt tusschen twee hoopen Pijckiers,
s00 sijn de sijden wel met Pijcken’ beset, maer de Ruijters mogen op de voor-
sijde en achtersijde der Musquettiers in vallen, sonder van de Pijckiers geholpen
te worden, oock sonder de Pijckiers met geduerighe schieting te mogen helpen.

Om hier tegen te voorsien, isser seker oirdening verdocht tot welcker be-
schrijving ick hier stellen sal drie bepalingen, inhoudende beteijckening van
Pijckschans, houckhoopen en sijden: Daer na sullen 4 hoofdsticken volgen, te
weten

het 1e hooftstick van de oirdening der Pijckschansen.

het 2e hooftstick van’t voorttreden en swenken der Pijckschantsen.

het 3e van de onvolcommen pijckschantsen.

het 4e de manier der oeffeningh int leeren van 't gebruijck, de Pijckschansen

angaende,

I. BEPALING.

Pijckschans is een oirden van Pijckiers, soo gestelt, dat de punten der pijcken
over al uijtwaerts na de viant commende, hun Musquettiers beschermt zijn en
" geduerich op haer Viant schieten mogen, oock de Pijckschans uijt en in lopen,
sonder die in onoirden te brenghen,
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OF PIKE REDOUBTS
ARGUMENT

It has often happened during this war on convoys, escorts and .other campaigns
(as usually occuts in countries waging prolonged wars) that the infantry, meeting
their enemy cavalry on open heath or fields, could not offer them resistance,
but were. usually routed (unlike what. formerly happened with the Greeks and
Romans, whose main power consisted of infantry) owing to lack of good arrays,
because when a troop of pikemen draw up in square or quadrangular battle arrays with
the musketeers on either side, according to the customary manner of this time; it
follows therefrom that” when the cavalry attacks on one side, ‘the foremost
musketeers, having fired only once, are overrun there almost without opposition,
because they cannot be assisted by their pikemen; such that the musketeers at once
turn their backs, run into their own pikemen and one with the other flee in
disorder. But if the musketeers are placed in the centre between two troops of
pikemen, the flanks are admittedly occupied by pikes, but the cavalry can attack
the musketeers in front and in the rear, without the latter being assisted by the
pikemen, while they are not able either to- help the pikemen by. constant firing.

To remedy this, a certain array is invented for the description of which I shall
here give three deﬁmtlons, containing the significance of pike redoubt, corner
troops and sides or flanks: Then will follow 4 chapters, namely :

chapter 1 of the array of the pike redoubts.

chapter 2 of the marching and wheeling.

chapter 3. of the irregular. pike redoubts,

chapter 4 the manner of exercise in learning the use of the pike redoubts.

1st DEFINITION

A pike redoubt is an array of pikemen, so placed that, while the points of the
pikes are extending everywhere towards the enemy, musketeers are protected, can
constantly fire at the enemy, and also leave and enter the pike redoubt w1thout
bringing it in disorder.
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Laet tot naerder verclaring dese 1 form ABCDEFGHIKLMNOPQ een
Pijckschans beteijckenen, die ick tot voorbeelt neem te sijn van vier Vanen elcke
van hondert Soldaten met haer thien rijeleijers, op elcke sijde een Vaen, waer af
de vier hoopen A B C D d'cerste sijde beteijckent, E F G H de tweede,
I KL M de derde, en N O P Q de vierde: Te weten d’eerste van twee hoopen
Pijckers als A en C, te weten A van 25 mannen, met haer vijf Rijeleijers, C van '
25 mannen; en twee hoopen Musquettiers als B en D, te weten B van 25 mannen
met haer vijf Rijeleijers, D van 25 mannen en soo voorts met d’ander.

Benevens de voorgaende le form, stel ick noch de volgende tweede, alwaer
de Musquettiers buijten de Pijckschans na de Ruijters haer Viant getrocken sijn,
maer alleenlick soo verre als sij achten met versekertheijt weerom in de Pijckschans
te mogen commen, en daerentusschen al vertreckende gedeurlick oirdentlick schut-
geveert houden, na de manier des 7e hooftsticx van’t 5 onderscheijt te wijle den
Viant naerdert, in welcke twee formen te sien is als volcht: '

Ten cersten, hoe de punten der pijcken (gelijck inde bepaling staet) over al
na de Viant commen.

Ten tweeden, hoe de Musquettiers inde le form over al tusschen Pijckers
connen staen, daer af beschermt zijn en geduerlick op haer Viant schieten.

Ten derden, hoe de Musquetticrs inde 2e form over al uijt de Pijckschans
meugen loopen om tegen haer Viant oirdentlic schutgeveert te houden na de
manier des 5 onderscheijts, 7 hoofdstick, en weder daer in commen als sij willen,
sonder de Pijcken in onoirden te brengen, want daer sijn over al ruijme open-

* * Kk * K

Let for. further explanation of figure 1 ABCDEFGHIKLMNOPQ tepresent a
pike redoubt which by way of example I take to comprise four companies, each
of one hundred soldiers with their ten file-leaders, on each side a company,
of which the four troops A, B, C, D represent the first side, E, F, G, H the
second, I, K, L, M the third and N, O, P, Q the fourth: To wit the first of two
troops of pikemen A and C, namely. A of 25 men with their five file-leaders,
C of 25 men; and two troops of musketeers B and D, to wit B of 25 men with
their five file-leaders, D of 25 men and so on with the other.

Next to the foregoing figure 1 place the following figure 2, where the
musketeers have gone outside the pike redoubt to meet their enemy’s cavalry, but
only so far that they think to be able to return safely within the pike redoubt and
in the mean time hold constantly orderly skirmishes, according to the manner of
chapter 7 of the S5th subdivision, during the approach of the enemy, from which
two figures can be seen:

First, how the points of the pikes (as described in the definition) are
everywhere turned towards the enemy. :

Secondly, how the musketeers in the first form can stand everywhere between
pikemen, are protected by them and can constantly fire at their enemy.

Thirdly, how the musketeers in figure 2 can everywhere leave the pike redoubt
to hold orderly skirmishes according to the manner of the 5th subdivision,
chapter 7, and return into it whenever they like, without bringing disorder to the
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heden, die allen oogenblick mette Pijcken als poorten voor vrienden gheopent
en voor Vianden gesloten worden.

Ten vierden, hoe wel de Musquettiers uijt de Pljckschans sijnde, gelijck inde-
2 form, datter als dan tusschen de hoopen der Pijckeniers openheden blijven, soo
siet men nochtans de selve soo wel of beter bewaert te wesen dan de voor-
hoofden, om dat de Viant, die daer in wil commen, soo van vooren als op beijde
sijden beiegent wort met veel Pijcken, die de openheden wel connen beschermen
deur dien se allenelick 15 voeten breet sijn en de Pijcken van wedersijden 15 voe-
ten lanck:

Ick heb hier tot voorbeelt gestelt een pijckschans van vier vendels, waer. me
genouch verstaen schijnt de eijgenschap van grooter en cleender pijckschansen,
welcker oirdening en ander omstandigen hier na van elck int besonder breeder
sal beschreven worden,

* K Kk * X

pikes, for there are everywhere wide openings which at any moment can be
opened by the pikes as gates to friends and closed to foes.

Fourthly, that although the musketeers have left the pike redoubt, as in
figure 2, so that there remain openings between the troops of pikemen, one
sees that it is equally well or better guarded than the frontages, because the
enemy wanting to penetrate into it, is met in front and on both sides by many
pikes, which can protect the openings because they are only 15 feet wide and the
pikes on either side 15 feet long.

I have here by way of example taken a pike redoubt of four companies, which
seems to suffice to understand the features of larger and smaller pike redoubts,
the array and other conditions of each of which will be described heteinafter in
particular.
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1L BEPALING.

De vier hoopen Pijckiers daer af op elcken houck der pijckschans een comt,
heeten houckhoopen. Als inde cerste form der le bepaling de vier hoopen
Pijckers A, E, I, N, op de vier houcken commende, worden houckhoopen genoemt.

III. BEPALING.

Sijde van een Pijckschans is den houckhoop mette volgende hoopen na de
slinckerhant, doch sonder d’'ander houckhoop die’t begin van een ander sijde is.
Als inde le form der le bepaling de vier hoopen A, B, C, D, maken een
sijde, te weten een houckhoop A mette volgende hoopen B C D na de slinckhant,
doch sonder d’ander’ houckhoop E, die 't begin is der sijde E F G H en I 't begin

* der sijlde I K L M en N 't begin der siide N O P Q.

Noch staet te gedencken, dattet geweer deses Crijchsvolex sal sijn als int 3 lit
vant le hooftstick deses 6 onderscheijts- geseijt is, te weten de Pijckers met
vorckpijcken, en een hantroer an haer rijem, voort soo wel Musquettiers als
Pijckiers elck een spabijlhou, en haer rapier, hangende na de wijse der ouder
Romeinen, niet schoens of de punt achter uijt stekende na het tegenwoordich
gebruijck, dat in Pijckschansing zeer hinderlick soude zijn.

I. HOOFTSTICK.

Te verclaren de oirdening eens Pijckschans.

Inde veroirdening der pijckschansen vallen vier voornamelicke verscheijden-
heden. Ten eersten van het stellen der Crijchslien in haer vier sijden: Daer na
vande verplomping der vier houckhopen. Ten derden van het vellen der Pijcken,
elck na een seeckeren oirt: Ten vierden, want de voorbeelden vant gene geseijt
is, sijn sullen van een schants inhoudende effen vier Vendels, soo sal ten laetsten
voorbeelt gegeven worden van meerder en minder Pijckschansen. Van welck vier
verscheijdenheden vier leden sullen beschreven werden.

I. LIDT.
Van het stellen der Crijchslien in haer vier sijden.

Genomen datter tottet maecken van een Pijckschans voor handen sijn vier
vendels, elck van hondert Crijchslien met haer tien Rijeleijers, daer af d’een helft
Pijckiers, d’ander helft musquettiers sijn: Dit soo wesende, men brenght de vier
vaendragers elck met haer vanen ter plactse daer men de Pijckschans hebben wil,
als neem ick den eersten ant punt A (fig. 3.), welcke daer gestelt wesende met
sijn Vaen overeinde, men treet van sijn slinkerzijde af na B, soo veel stappen, als
men weet, dat den buijtecant der pijckschans lanck sal sijn, 't welck in dit voor-
beelt van wegen 25 Crijchslien, elck op drie voet, maeckt 75 voeten, dats 30 ge-
meene stappen, elcke van 2l voet, die commen neem ik an B, alwaer gestelt
den tweeden Vaendrager met sijn Vaen overeinde, en den rugh gekeert na den
eersten Vaendrager A, men stapt noch 30 stappen van B na C, commende de
verdochte lini B C soo na rechthouckich op B A, als uijt het gesicht can
geoirdeelt worden, en daer gestelt den derden Vaendrager met sijn vaen overeinde,
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2nd DEFINITION
The four troops of pikemen, one of which is placed at each corner of the
pike redoubt, are called corner troops. As in figure 1 of the 1st definition
the four troops of pikemen A, E, I, N placed at the four corners are called corner
troops.

3rd DEFINITION

A side or flank of a pike redoubt is the corner troop with the following
troops towards the left, but without the other corner troop which is the beginning
of another flank.

As in figure 1 (1st definition), the four troops A, B, C, D make one flank,

to wit corner troop A with the following troops B, C, D to the left, but without
the other corner troop E, which forms the beginning of flank EFGH, and I
the beginning of flank IKLM, and N the beginning of flank NOPQ,
It should also be borne in mind that the arms of these soldiers shall be as.
described in the 3rd paragraph of chapter 1 of this 6th subdivision, to wit the
pikemen with forked pikes, and a pistol in their belt, and musketeers as well as
pikemen each a spade-pick axe, and a rapier, worn after the fashion of the old
Romans, not slanting or the point extending backwards according to present-day
usage, which in pike redoubts would be very troublesome.

CHAPTER 1
To explain the array of a pike redoubt

H

In arranging a pike redoubt four main sections are to be distinguished. First,
of the position of the soldiers on its four flanks: Then of the bevelling of the four
corner troops. Thirdly, of the charging of the pikes, each in a certain direction:
Fourthly, because the examples of what has been said will be of a redoubt -
comprising all four companies, lastly an example will be given of pike redoubts

with mote or fewer companies. Of these four sections four paragraphs will be
described.

1st PARAGRAPH
Of placing the soldiers on the four sides

Assuming that to make a pike redoubt there are four companies available,
each of one hundred soldiers with their ten file-leaders, of whom one half
pikemen, the other half musketeers: This so being, one brings the four ensign
bearers with their ensigns to the place where one wants the pike redoubt, for
which purpose I take thé first to point A in figure 3, who being positioned
there with his ensign raised, one takes from his left towards B as many steps
as one knows that the outside of the pike redoubt will be long, which in this
example of 26 soldiers ¥), spaced at three feet, is 75 feet, which is 30 common
steps, each of 214 feet; after arriving at B, where the second ensign bearer
is placed with his ensign raised, and his back turned to the first ensign bearer A,
one takes another 30 steps from B to C, the imagined line BC thus coming at
right angles to BA, as can be judged visually, where is placed the third ensign
bearer with his ensign raised, and his back turned to the second ensign bearer

*) A tow, including 25 intervals needs 26 men, vid.lic. 25 soldiers with one file-leader.
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den rugh gekeert na den tweeden Vaendrager an B, men stapt noch 30 stappen
van C na D, commende de verdochte lini C D, soo na rechthouckich op C B, als
bij 't ooch geschien can of anders naerder beproeft, sulcx dat D A oock 30 stap-
pen doe, stellende an D den vierden Vaendrager, met sijn Vaen overeinde, den
rugh gekeert na den derden Vaendrager an C, inder voughen, dat de vier vanen
A B C D beteijckenen de vier toecommen punten der houcken vande Pijckschans.
Daer na gedaen sijnde 't bevel In schansoirden, soo commen de Crijchslien elck
bij haer Vaen, hun daer in slachoirden stellende met halve rijen, na de gemeene
manier beschreven int le hooftstick des 5 onderscheijts ('t welck als met een
oogenblick soo daet geseijt is gedaen wort), keerende elck het aensicht na
sulcken oirt gelijck sijn vaendrager en hem altemael op de rechterhant hebbende,
den anderen Vaendrager op de slinckerhant; en commen aldus op elcke sijde
vier hoopen: Als op d'eerste sijde de vier hoopen A E, F G, H I, K L, twee

" pijckiers, en twee Musquettiers en tusschen twee hoopen Pijckiers overal een
hoop Musquettiers, gelijck de form naerder uijt wijst, alwaer mette linikens
getrocken op de voorste Crijchslien, beteijckent wort den oirt daer hun aensichten
henen sien. Merckt noch, dat die wilde, soude in plaets van met stappen te tellen
alsvooren, meugen nemen met meerder seeckerheijt vier lonten, elcke van
75 voeten lanck, welcke gespannen staende in vierhouckige form, en op elcken
houck een Vaendrager gestelt, en daer na gedaen alsvooren, men soude alsoo
oock meugen de vier sijden veroirdenen.

* Kk * K X

at B, one takes another 30 steps from C to D, the imagined line CD thus being at
right angles to CB, as can be shown visually or else further checked, the side DA
having to be also 30 steps long, placing at D the fourth ensign bearer with
his ensign raised, and his back turned to the third ensign bearer at C, so that the
four ensigns A, B, C, D represent the four points of the corners of the pike
redoubt. Then the command In redoubt array having been given, the soldiers
each come to their respective ensign, where they form battle-array in half files,
according to the customary manner described in chapter 1 of the 5th subdivision
(which is very quickly done as is mentioned there), each turning his face in the
same direction as his ensign bearer and having him all on the right-hand side,
the other ensign bearer on the left-hand side; and thus on each side come four
troops: On the first side the four troops AE, FG, HI, KL, two of pikemen and
two of musketeers, and between two troops of pikemen invariably a troop of
musketeers, as can be further seen from the figure, where the short lines drawn from
the foremost soldiers indicate the direction in which their faces are turned.
Also note that if, instead of counting steps as before, one should want, for more
certainty, to take four matches, each 75 feet long, stretched in a quandrangular
shape, and at each corner placed an ensign bearer, after which one proceeded
as before, one might also in this way arrange the four sides.
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Fig. 3. Marking out a pike redoubt,
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II. LIDT.
Vant verplompen der vier houckhoopen.

Wantter soo goeden bescherming der Pijckschans niet geschien en can met een
man op den uijtersten houck alleen te stellen, als inde le form deses hooftsticx,
maer dattet beter is in plaets van sulcken punt te hebben een lidt van Soldaten
nevens malcander staende, daer me oock de punten der pijcken naerder bij
malcander commen, soo ist oirboir dien houck te verplompen als volght:

Laet dese form A beteijckenen een der houckhopen, van de form des len lidts
die verplompt moet sijn: Om twelck te doen, ick gebruijck daer toe alleenelick
de vier Crijchslien, die op den houck staen geteijckent met 1, 2, 3, 4 de selve
sullen doen een achtendeel keers altijt naer de rechterhant, blijjvende al d’ander
stilstaende, en is dan de gestaelt des hoops als inde form B. Daer na treet den

*x * *x Kk %

2nd PARAGRAPH
Of the bevelling of the four corner troops

Since, to ensure good protection of the pike redoubt, one cannot.be satisfied
with only one man placed at the extreme corner, as in figure 3 (the first figure
of this chapter), but that it is better to have instead of such a point a number
of soldiers standing side by side, by which also the points of the pikes approach
each other mote closely, it is necessary to bevel this corner as follows:

Let in figure 4 the drawing A represent one of the corner troops, of the
shape of the 1st section, which must be bevelled: To accomplish which I take
only the four soldiers drawn at the corner as 1, 2, 3, 4, who shall make aa eighth
turn, invariably to the right, all the others standing still, after which the shape
of the troop is as in drawing B. Subsequently the soldier drawn as 4 steps a
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Crijchsman geteijckent 4 een luttel achterwaert, tot dat hij is tusschen de
twee Crijchslien, die naest achter hem staen, en 1 comt achterwaert ter plaets
daer eerst 4 stont 2 en 3 commen nevens 1, en is daer me de gestalt des hoops
gelijck inde form C, als verplompten houckhoop, volgens het voornemen.

III. LIDT.
Te verclaren de manier van 't vellen der pijcken na een sekeren oirt.

_ Daer wort int vellen der Pijcken vereijscht, datter tot d’een plaets niet te veel
punten bij malcander en commen en daerom tot ander plaetsen te weijnich, maer
soo verdeelt te sijn, datter over al goede bescherming sij, 't welck voor de
Pijckiers niet wel doenlick en waer, als sij hen niet en gevouchde na seker gemeene
regel. Om welcke te beschrijven, soo is te weten, dat de twee Pijckiers, die
int tweede lit nevens de musquettiers staen, als in dese 2 from, an R en S haer
Pijcken soo vellen, dat de Punten bijcans malcinder geraken, als de twee pijcken
RB en SB, en alsoo met dergelijcke ande punten bij D, F, H, K, M, O, Q, maer
elck pijckier staende int middel der vijf pickiers van de voorsijde der vier hoopen
C, G, L, P, velt sijn Pijcke rechthoeckich op de selve voorsijde, en elck Pijckier
staende in 't middel der 5 Pijckiers daer de vier houcken me verplompt sijn,
als van A, E, I, N, velt sijn Pijcke oock rechthoeckich op de selve sijde. Dit soo

* * * K* *

little backwards until he is between the two soldiers who are just behind him,
and 1 steps backwards to where first 4 was, 2 and 3 come to stand beside 1,
after which the shape of the troop is as in drawing C, a bevelled corner troop,
as planned.

3rd PARAGRAPH
To explain the manner of charging the pikes in a certain direction

The charging of the pikes requires that not too many points come close
to each other in one place, so that there are too few in other places, but that
they are so distributed that sufficient protection is ensured everywhere, which
would not be feasible for the pikemen if they did not conform to a certain
common rule. To describe which it should be known that the two pikemen who
in the 2nd rank are standing next to the musketeers, as in figure 5, at R and S
charge their pikes in such a way that the points almost meet, as the two pikes
RB and SB, and similarly at the points near D, F, H, K, M, O, Q, but each
pikeman standing in the centre of the five pikemen of the front of the four
troops C, G, L, P, charges his pike perpendicular to the same front, and each
pikeman standing in the centre of the five pikemen by whom the four corners
have been bevelled, as A, E, I, N, also chatges his pike perpendicular to the
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verre gedaen wesende de gestalt is dan als de volgende form uijt wijst. Dese
24 Pijcken aldus gevelt sijnde, als gront daer d’ander pijcken, die der tusschen
sullen commen na moeten gevelt’ worden, ter eender en-ter ander sijden, soo
sullen de vier uijterste pijckiers tusschen A en B, sgelijcx de vijf ulijterste Pijckiers
tusschen A en Q, en de twee tusschen B en C, oock de twee tusschen C en D met
alle d’ander diergelijcke, haer Pijcken soo vellen dat de Punten bij cans even wijt
van malcander sijn, als in dese 3e form tusschen welcke sullen commen de
pijcken daer achter staende daer af wat nader gelijckheyt te sien is inde 1 form
der cerste bepaling.

Merckt noch, dat de voorste Pijckiers haer Pijcken soo verre mogen intrekken,
dat haer punten mette punten der achterste eve verre uijtsteecken, waer me meerder
naerderheijt der vorcken bij malcander valt.

* ok k Kk Kk

same side. This being done, the shape is as appears from figure 6. These 24 pikes
thus having been charged, as a basis on which the other pikes, which will come in
between, have to be charged, on the one and on the other side, so shall the four
extreme pikemen between A and B, just like the five outermost pikemen between
A and Q, and the two between B and C, as well as the two between C and D
with all the others similarly, charge their pikes in such a way that the points
are almost equally far apart, as in this figure, between which will come the
pikes standing behind, the similarity of which can be seen in figure 1 (in the
first definition).

Also note that the foremost pikemen may withdraw their pikes until their
points extend equally far as the points of the hindmost, as a result of which
the forks are closer together.
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T’is oock oirboir de vorcken nevens malcander soo te houden als dese bijge-
vouchde form uijt wijst, wesende van drie vorcken A B C, D E F, G H I, diens
plat der vorcken evewijt licht vant plat des Horisont sichteijnders, 't welck soo
beter is dan de platte sijden rechthoeckich op den sichteijnder te commen, om twee
voornamelicke redenen, d'een dat de punten van verscheijde vorcken, als de
punten C D en F G alsoo naerder malcander commen: Ten anderen dat men
steeckende na de benen van des Viants Peerden de selve alsoo sekerlijcker den
voortganck belet, want de benen tusschen de snijende sijden der vorcken wesende,
worden daer af gequetst en het nader ancommen verhindert.

* * * *x *

It is also necessary to hold the forks, one next to the other, as is shown in this
accompanying figure 7 of three forks ABC, DEF, GHI, the flat side of the
forks being held parallel to the horizon, which is better than perpendicular to
the horizon, for two important reasons, one being that the points of various
forks, as the points C, D and F, G come more closely together: The other that
thrusting towards the legs of the enemy’s horses, one stops their advance with
more certainty, for if the legs are between the cutting sides of the forks, they are
injured by them and further advance is prevented.
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Fig.7. Forked pikes, extended parallel to each other.
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III. LIDT.
Van meerder en minder Pijckschantsen dan van vier vendels.

Inde boveschreven drie leden is geseijt van het stellen der Crijchslien in haer
vier sijden, van het verplompen der vier houckhoopen, ende van het vellen der
pijcken, waer me de manier van d'oirdening der Pijckschansen mocht schijnen
ghenouchsaem volbracht te wesen: Maer want daer toe genomen wiert alleenelick
een voorbeelt van vier vanen, en dat Pijckschansen van meerder en minder
menichte wat naerder verclaring vereijsschen, soo sal ick nu daer off int gemeen
seggen. Ten eersten is te weten, dat alle menichte der hoopen van een sijde
parich getal moet sijn, want onparich wesende, soo soude d’een van twee houck-
hoopen moeten van Musquettiers sijn daer uijt geen wel gesloten pijckschans
volgen can. Ten anderen souden twee hoopen van een selve gheweer als beijde
Pijckiers of beijde Musquettiers bij malcander moeten commen, teghen de
ghemeene regel, die in pijckschantsen vereijscht is.

Ten tweeden staet te anmercken, dat alle menichte van Vanen in parichtal
bestaende, van binnen viercant mach vallen, of dat elcke der vier sijden eveveel
hoopen mach hebben, te weten soo veel alsser vanen zijn:

Bij voorbeelt twee vanen geven in elcke sijde twee hoopen, vier vanen vier
hoopen, ses vanen ses hoopen en soo voort met d'ander, waer af ick tot
opentlicker verclaring stelle de drie formen A, B, C, te weten A van twee vanen,
elcke sijde met twee hoopen, B van vier vanen, elcke sijde met vier hoopen,
C van ses Vanen, elcke sijde met ses hoopen, doch sonder Musquettiers daer
bij te teijckenen, om dat sulcx deur 't voorgaende genouch te verstaen is.

* * % % *

4th PARAGRAPH
Of pike redoubts with more or less than four companies

The preceding three paragraphs described the disposition of the soldiers on four
sides, the bevelling of the four corner troops, and the charging of the pikes,
by which the manner of arranging the pike redoubts would seem to be sufficiently
explained: But since for this purpose was taken only an example of four
companies, while pike redoubts with a larger or fewer number call for some
further explanation, I will now discuss these in general. First, it should be known
that all the troops on one side are to form an even number, for if they formed
an odd number, one of two corner troops would have to be musketeers, from
which cannot follow a closed pike redoubt. On the other hand, two similar armed
troops, both of pikemen ‘or of musketeers would have to stand side by side,
against the common rule required in pike redoubts.

Secondly, it can be said that when the number of companies is even, the inside
can be square, while each of the four sides can then have an equal number
of troops, namely as many as there are companies:

For example, two companies give on each side two troops, four companies
four troops, six companies six troops and so on, to explain which clearly I take
the three drawings A, B, C in figure 8, to wit A of two companies, each
side with two troops, B of four companies, each side with four troops, C of six
companies, each side with six troops, omitting the musketeers from the drawing,
because the foregoing has made this sufficiently clear.
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Ten derden alle menichte van Vanen in onparich ghetal bestaende, en wil
van binnen niet viercant vallen, of elcke der vier sijden van eveveel hoopen
hebben, uijt oirsaeck datter op twee houcken der Pijckschans Musquettiers souden
commen, tegen de ghemeene regel van d'oirden der Pijckschansen. Om dit te
voorcommen, men sal in 't een paer sijden twee hoopen meer nemen als in 't
ander, vallende daer me den inwendigen vierhouck op d’een sijde langer: Als
bij voorbeelt met drie Vanen maeckt men twee sijden van vier hoopen, en twee
sijden van twee hoopen: Met vijf vanen maeckt men twee sijden van ses hoopen,
en twee zijden van vier hoopen: Met seven vanen, twee sijden van acht hoopen,
en twee sijden van ses hoopen, en soo voorts, waer af ick tot opentlicker ver-
claring stelle dese drie formen D, E, F, te weten D van drie vanen, daer af de
twee sijden elck hebben vier hoopen, en twee sijden elck twee hoopen: E van
vijf vanen, waer af de twee sijden elck hebben ses hoopen, en twee sijden elck
vier hoopen: F van seve Vanen, waer af de twee sijden elck hebben acht hoopen,
en twee sijden elck ses hoopen, en soo voorts met dergelijcke.

De boveschreven voorbeelden sijn met verdeeling der Vanen in tween, maer
soo't ghebeurde dat men in seer groote pijckschansen, heele Vanen wilde
ghebruijcken, maeckende hoopen van 55 Pijckiers en hoopen van 55 Musquettiers,
die over de tweemael soo lanck als breet vallen, blijvende evenwel de openheden
tusschen twee hoopen, alleenelick van 15 voet als van d’ander, dat soude mogen

¥ % ¥ % x

Thirdly, if the companies form an odd number, the inside will not be square,
or each of the four sides will have the same number of troops, because at two
corners of the pike redoubt there would be musketeers, which is against the
common rule of the arrangement of the pike redoubts. To prevent this, one
shall on one pair of sides take two troops more than on the other, as a result
of which the inner quadrangle will have one longer side: For example, with three
companies one forms two sides of four troops, and two sides of two troops:
With five companies one forms two sides of six troops, and two sides of four
troops: With seven companies, two sides of eight troops, and two sides of six
troops, and so on, to explain which clearly I take the three drawings D, E, F in
figure 9, to wit D of three companies, two sides of which each have four troops,
and two sides each two troops: E of five companies, two sides of which each
have six troops, and two sides each four troops; F of seven companies, two sides
of which each have eight tsoops, and two sides each six troops, and so on.

The foregoing examples are of companies divided in two, but if it happened
that in very large pike redoubts one wanted to use whole companies, making
troops of 55 pikemen and troops of 55 musketeers, which would be twice as long
as they are wide, but keeping the spaces between two troops at 15 feet as before,
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toegaen gelijck dese bijgevouchde formen G van acht vanen ende H van twintich
vanen anwijsen, waer bij de regel op allen deur 't voorgaende ghenouch ver-
staen schijnt. Bij aldiender een groote Pijckschans te maecken viel als neem ick
van hondert vanen, dat is een heele standaert van thien banieren, dat soude -
mogen geschien met twee Pijckschansen, d’een in d’ander, de buijtenste van
60 vanen, de binnenste van veertich, elcken schanshoop van heele rijen als
vooren, en soude plaets blijven tusschen de twee sijden der twee pijckschansen
van 150 voeten. Hier me souden de buijtenste als sij te rugge mosten wijcken
haer vertreck meugen nemen op de binnenste en daer af ontset worden na de wijse
verclaert int 11 hooftstick des Se onderscheijts. Maer soo men vanden heelen
hoop der hondert vanen een Pijckschans wilde maken om daer binnen te be-
sluijten de wagens met al het nagevolch, en den viant an allen sijden het hooft
te mogen bieden, die plaets soude op elcke sijde lanck sijn 720 voeten. Soo der
boven de hoopen der heele of halve vanen eens Pijckschans, eenich overschot
van Crijchslien bleven, men soude die meugen stellen int vierhouckich perck,
om bijstant te doen an sulcken oirt, als ’t. meest noodich viel: Off anders
mocht men die na ghelegentheijt verdeelen tot vermeerdering der hoopen. De
cleenste Pijckschans hier vooren geteijckent als A is geweest van twee vanen,
waer me de ghemeene oirden van Rijelefjers rijen en leden der vanen in wesen
blijven can, maer met minder menichte van Crijchslien en canmen die oirden
niet volcommelick onderhouden. ’

* * *x Kk *

it would be as shown by the accompanying drawings G and H in figure 10,
to wit G of eight companies and H of twenty companies, the rule of which
would seem to be sufficiently clear from what has been said before. If therefore,
a large pike redoubt is to be made of, say, one hundred companies, which is a
whole standard of ten banners, this could be done with two pike redoubts, one
in the other, the outer one of 60 companies, the inner one of forty, each redoubt
of whole files as before, and between the sides of the two pike redoubts there
would remain a space of 150 feet. Thus, if the outer one had to retreat it could
withdraw to the inner one and there be relieved as explained in chapter 11 of the
5th subdivision. But if one wanted to make one pike redoubt of the whole troop
of the hundred companies.to enclose in it the waggons with everything pertaining
to them, and to face the enemy on all sides, this place would on each side be
720 feet long. If the troops of the whole or half companies of a pike redoubt
would leave a surplus of soldiers, they could be placed in the quadrangular park
to assist where this would be most necessary: Or else one might distribute them,
dependent on conditions, to strengthen the troops. The smallest pike redoubt
drawn before as A in figure 8 was one of two companies, by which the common
order of file-leaders, files and members of the companies can be retained, but
with fewer soldiers that order cannot be fully maintained.
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Nochtans angesien het dickwils gebeurt, dat weijniger dan twee vanen voet-
knechten van Ruijterije opt velt ontmoet worden, en daer op oock regel dient, -
soo sal ick er nu mijn gevoelen af verclaren, deur dese vijf formen I, K, L, M,
N, d’eene cleender als d’ander, hebbende elcke (gelijck de Pl)ckschans van twee
vanen) alleenelick acht hoopen, te weten elcken hoop van I 20 Crijchslien, van
K 16, van L 12, van M 9, van N 4: 'T welck volbrenght voor al de Crijchslien
der pijckschans van I 160, van K 128, van L 96, van M 72, van N 32: Daerom
bij aldien ijmant een pijckschans te veroirdenen hadde van 160, 128, 96, 72 of
32 Crijchslien, soude daer me meughen volgen sulcken form als daer zijn
menichte me over een quam.

Maer ander menichte van Crijchslien voor handen sijnde dan eenige van dese,
ick neem 64, dats voor elck der 8 hoopen 8 Crijchslien, hij soude meugen volgen
de form die daer me naest over een quam, dats van 72, die stellende als in dese
form O, en soo voorts met anderen.
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However, as it often happens that less than two companies of foot meet
cavalry in field, for which also a rule should be given, I shall now give my
opinion on it by figure 11, consisting of five drawings I, K, L, M, N, one
~ smaller than the other, each having (like. the pike redoubt of two companies)
only eight troops, to wit each troop of I 20 solidiers, of K 16, of L 12, of M 9,
of N 4: Which for all the soldiers of pike redoubt I amounts to 160, of K 128,
of L 96, of M 72, of N 32: Therefore, if somebody should have to arrange
a pike redoubt of 160, 128, 96, 72 or 32 soldiers, he would follow such a drawing
as corresponded with his number.

But if a number of soldiers different from any of these is available, I take 64,
which is 8 soldiers for each of the 8 troops, he. might follow the drawing
which corresponds most closely with it, which is 72, arranging it as in the
drawing O, and so on with others.
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Angaende ijmant mocht seggen, dat met soo weijnich voetknechten als dese
laetste voorbeelden genomen sijn, geen groot tegestant en can gedaen worden,
tegen veel Ruijterije op een vlack velt. Daet op dient tot antwoort, dat de
menichte der Ruijters soo cleen can sijn, dat sij oirboir verstaen en besluijten
tegenstant te willen doen, in welcken gevalle goede oirden voorderlick is. Daerom
soo lange men gheen bequamer dan dese en weet, soudet billich sijn die te
gebruijcken, maer een beter te anveerden als een beter bekent waer,

II. HOOFTSTICK.

Te verclaren de maniere vant matrcheren, voorttreden, en swencken
der Pijckschansen.

De voorttreding der pijckschansen is oirboir in verscheijden ansien: Ten eersten
om eerlick te vertrecken sonder viuchten, tot dat men uijt het vlack velt
gecommen is tot verseeckerder plaetse, als tot Steden, Sterckten, Bosschen, of
gebroocken Waterege, marassige landen, daer de Ruijterije achterdeel heeft, en
voor het voetvolck wijcken moet; Ten anderen om een gecregen buijt int ansien
van machtigher Ruijterije wech te crijgen: Om (Convoij) gheleij of ander reijse
met verseeckertheijt te volbrengen: Om een cleene menichte van haer eijgen
Ruijterije onder haer pijckschans door 't behulp der Musquettiers te beschermen,
tegen grooter menichte van Ruijterije des viants; Om Ruijterije opt plat velt
self te doen wijcken, met diergelijcke. Het swencken is oirboir om de voorsijden
te brengen na den oirt daermen pa toe wil trecken. De manier om dese voort-
treding: en swencking te doen is dusdanich: Bij aldien de Musquettiers buijten
haer percken waren, sullen hemlien in slachoirden weerom daer in stellen, opdat
int voorttreden de behootlicke wijde en form haerder percken te beter in wesen
blijve:

Daer na sal men de vier verplompte houckhoopen weerom tot haer eerste
rechtheijt brengen, met elcke vier mannen der selve weerom te doen staen
in haer rijen en leden, ghelijckse voor de verplomping waren, om bequamelick
te mogen gaen. Eintlick 't bevel gedaen sijnde van voort te treden of swencken,
na eenigen sekeren oirt, soo sal elck Crijchsman hem keeren na den eijsch van-
dien, en voorttreden soo langhe tot datter stilstant bevolen wort: En bij aldiender
dan weerom Pijckschans oirdening noodich viel, en na de boveschreven voort-
treding bevonden wierde meerder openheijt of nauwer verdrucking der Crijchs-
lien, of cromheijt der sijden, of scheefheijt der houcken, dan na 't behooren,
't welck na een langhe voortganck lichtelick gebeuren mocht, dat can men
terstont verbeteren, oock me de vier houcken verplompen, pijcken vellen, en al
de rest als vooren. Maer- om de boveschreven pijckschans int voorttreden of
swencken noch seeckerder in oirden te doen blijven, 't welck meer of min
nodich can sijn, na dat de Viants Ruijterije verre of na is, soo meugen de uijtterste
Pijckers en uijterste Musquettiers, soo wel op de vier binnesijden als op de vier
buijtensijden der pijckschans, de hant slaen an pijcken evewijdich metten
(Horisont) sichteijnder, ter hooghde van der Crijchslien handen, en soo veel in
getal alst nodich is gaende deur sulck behulp gheduerlick recht en evewijt van
malcander in goede oirden.
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If somebody should say that with so few foot-soldiers as taken in these last
examples one cannot offer a strong resistance to many horse in an open field, the
answer is that the number of horse may be so small that it is thought expedient to
offer resistance, in which case a good array against it is advantageous. Therefore,
as long as one does not know a better order, it would be reasonable to use this,
but to accept a better one if a better were known,

CHAPTER 2

To explain the manner of marching and wheeling of the pike redoubts

The marching of the pike redoubts is necessary for various reasons: First
of all to make an honourable retreat without a flight, until one has come from
the open field to 2 more protected place, such as towns, fortresses, woods or
interrupted watery, marshy lands, where cavalry is at a disadvantage and must
yield to the infantry: Secondly to remove a conquered booty within sight of more’
powerful cavalry: To accomplish a convoy, or other march with certainty: To
protect a small number of one’s own cavalry under one’s own pike redoubt
with the aid of the musketeers against a larger number of enemy .cavalry; To
make cavalry retreat in the open field itself, etc. Wheeling is necessary to bring
the front in the direction where one wants to march. The manner of this march
and wheeling is as follows: If the musketeers have left their parks, they are
to return to them in battle-array in order that while marching the proper width
and shape of their parks are better maintained:

Subsequently one shall bring the bevelled corner troops back to their previous
straight shape, each four men returning to their files and ranks as they were
before the bevelling, in order to advance adequately. When at last the order
has been given to march or wheel in a certain direction, each soldier shall turn
as required and march until the command is given to halt; And if then the
pike redoubt is to be ré-arranged, and after the aforesaid marching is found to
have more openness or closeness of the soldiers, or bent flanks or slanting
corners than is required, which may easily occur after a prolonged march, one
can at once improve this, as well as bevel the four corners, charge pikes and
all the rest as before. But in order even better to ensure that while marching or
wheeling the above-mentioned pike redoubt better retains its array, which may be
necessary to a greater or lesser extent according as the enemy cavalry is far off,
or near, the outermost pikemen and outermost musketeets, both on the four
inner sides and on the four outer sides of the pike redoubt, charge their pikes parallel
to the horizon, at the level of the soldiers’ hands, and as many as are necessary,
by such means constantly to march straightforward and parallel to each other
in good order,
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III. HOOFTSTICK.

Inhoudende manier van onvolcommen Pijckschans oirdeningh,
die men buijten viacke velden na gelegentheijt der plaetsen met voordeel
can gebruijcken.

Bij aldien ’t voetvolck waer ontrent een rechte sloot, gebou, of ander be-
schutsel, sulcx datse vandie sijde verseeckert waren de Ruijters hemlien niet te
connen anvallen, sij souden dat tot haer voordeel mogen nemen: Laet tot naerder
verclaring van dien A B een rechte gracht sijn: Om de selve tot sijn voordeel
te nemen, men mach de pijckschans als C, alleenelick van drie sijden veroirdenen.

* * k Kk %

CHAPTER 3

Containing the manner of irregular pike redoubt array, which outside open fields,
according to circumstances, can be used to advantage

If the foot were near a straight ditch, building or other protection, such
that on that side they would be safe from cavalry attack, they could take advantage
of this circumstance: Let for further explanation in figure 12 AB be a straight
ditch: To use it to advantage the pike redoubt C need to be arrayed on three
sides only.
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Fig. 12. Irregular pike redoubt of 2 companies and 1 troop of pikemen,
used as a bridge head.
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Soo de Gracht een bocht hadde, of dat twee grachten op malcander een
houck maeckten, ghelijck hier nevens de gracht AB, makende op de gracht
CD een houck ABC, in sulcken gevalle soude men met alleenelick een sijde
volcx als EF connen bewaert sijn. Maer om die effen te doen passen van 't een
einde tottet ander, 't is kennelick, dat men mette heele rechte sijde E F soo na
B mach commen, of soo verre daer af wijcken, tot daer men °t dadelick bevint
te passen.

Deur 't geene hier geseijt is vanden houck veroirsaeckt uijt twee rechte slooten
op malcander, mach men verstaen, hoe men ander bochten ghelijck van rivieren
of beken tot sijn voordeel can nemen: Als bij voorbeelt inde volgende form
der rivier anden bocht ABC, gestelt de Crijchslien AC.

k x Kk K %

If the-ditch had a bend, or if two ditches formed an angle with each other,
as the ditch AB in figure 13, branching off from the ditch CD by an angle
ABC, in such case one would be safe with only one side of foot EF. But to
make it fit from one side to the other, it is obvious that the entire straight
line EF must be so near B, or so far away from it, as is found to fit in practice.

From what has been said here of the angle formed by two straight ditches,
one can understand how other bends of rivers and brooks can be used to
advantage: As for example in fxgure 14 of the river at bend ABC, the soldiers
being arrayed between A and C.
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Merckt dat de onvolcommen manier van Pijckschansen, als der drie voor-
gaende formen, daer in verschilt mette volcommen viethouckighe, dat men der
na sijn wille soo niet me voorttreden en can, als int 2e hooftstick geseijt is, maer
men moet tot die plaets blijven, daerom alsser volck genouch is, om een volcommen
vierhouckige pijckschans te maecken, dat can in sulck ansien met meerder voordeel
gheschien, doch het volgende voorbeelt en heeft sulcken dwanck niet.

Sooder waer een wech tusschen twee slooten of ander beschutselen, over
welcke de Ruijterije niet commen en can, men soude daer oock maer een sijde
voetvolcx behouven. Laet tot voorbeelt AB en CD twee sulcke slooten sijn:
Hier tusschen gestelt de sijde voetvolex EF sij sijn besloten. Maer soo sij meer
volcx hadden dander noodich is om sulcken sijde te maken, men macher meer
veroirdenen, d’een achter d'ander, geliick GH met IK en diergelijcke, sulex,
dat d’eerste EF moetende wijcken, haer vertreck meugen nemen en loopen deur
de openheden der tweede GH, en dat de viant in onoirden vervolgende, bejegent
wort van oirdentlicke Crijchslien versch volck sijnde.

Merckt noch, dattet oirboirder is, opde uijterste ecinden ande grachtcanten
hoopen Pijckiers te stellen, gelijck inde voorgaende formen gedaen is, dan daer
open plaetsen te laten voor Musquettiers, uijt oirsaeck dat de viant trachtende
daer deur in te breecken en soude dan van beijden sijden met Pijckiers niet
connen verhindert worden, noch de Musquettiers en souden als sij daer stonden,
soo seeckerlick op beijden sijden van Pijckiers niet beschermt sijn.

*x % ¥ Kk %

Note that the manner of irregular pike redoubts, as of the preceding three
figures, differs from the regular quadrangular one, in that one cannot march
with them after one’s will as said in chapter 2, so that one must remain in that
place; therefore, if there are sufficient men to make a regular quadrangular pike
redoubt, this can be done for this reason with more advantage; for the next
example, however, this is not necessary.

If there were a road between two ditches or other protections, which could
not be crossed by the cavalry, one would also there need only one side of foot.
Let, for example, AB and CD in figure 15 be such ditches: The line of foot
EF placed in between closes the space between them. But if they had more
.men than are necessary to make such a side, one could make more, one behind
thé other, as GH and IK, etc., so that if the first EF must fall back, they can
retreat through the openings of the second GH, while the enemy, pursuing in
disorder, is met by orderly arrayed soldiers, being fresh men.

Also note that it is better to place troops of pikemen at the extreme ends
along the ditches, as done in the preceding figures, than to leave open spaces there
for musketeers, because the enemy, trying to breik through there, could then not
be prevented from doing so by two sides of pikemen, while musketeers, placed
there, would not be so safely protected on both sides by pikemen.
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w5

Fig. 15. Irregular pike redoubt for mobile defense of an access between two
water-courses
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IITI. HOOFTSTICK.
Te verclaren de manier der oeffening int leeren van 't gebruijck
-de pijckschans angaende.

Want het gebruijck van pijckschansen, om daer me dadelick een viant te
weerstaen, niet wel geschien en can door Crijchslien, die noijt pijckschansen. en
sagen, noch en weten, hoe dat toegaet, soo is daer toe nodich voorgaende
oeffening, door welcke elck van te vooren weten mach, wat hij te doen heeft,
waer af mijn voornemen is nu te seggen.

Eerstelick is't nodich, dat de Crijchslien altemael ervaren sijn in slachoirdenen,
dat is sich te stellen in haer rijen en leden na de manier beschreven in’t le
hooftstick des 5 onderscheijts. Maer want ick sulcx deur 't selve 1 hooftstick voor
bekent neem, soo.en valt daer af hier niet te seggen: Nu dan voor handen
siinde eenige Crijchslien, die dagelicx bij malcander verkeeren, en verdeelt
wesende in soo veel hoopen als de menichte toelaet sij sullen eerst leeren de
oirdening der vier sijden, na de manier beschreven in ’t 1 hoofdsticks 1 lidt.

Ten 2e 't verplompen der vier houckhoopen als in’t 1 hooftsticx 2 lidt.

Ten derden het vellen der Pijcken als in’t 1 hooftsticx 3 lidt.

Ten 4e connende de leerlinghen sich daer me brengen in oirden van Pijck-
schans, sullen voort leeren de ghemeene regel der oirdening van verscheijden
pijckschansen cleen ende groot, als in’t 1 Hooftstick 4 lidt, op dat elck alsoo in
alle voorvallende pijckschansen verstae, watter behoort gedaen te sijn, en wel
na can commen 't bevel, datter gedaen wort.

Ten vijfden sullen leeren het voorttreden en swencken der pijckschans als in 't
2 hooftstick niet alleen sacht gaende, maer oock seer gaende en loopende.

Ten sesten de Musquettiers sullen leeren het uijt en in loopen der pijckschans,
blijvende daerentusschen de Pijckiers vast in haer oirden, ghelijck men doen soude
alsser de Viant ontrent waer, 't welck moet toegaen gelijckt doet mette musquettiers,
die uijt een schans loopen, op de schermutse te weten soo verre als sij meijnen
verseeckert genouch te sijn van weerom in te cunnen commen sonder omcingelt
te worden,

Ten sevenden, elcken hoop musquettiers sal in’t uijt en in loopen ga slaen
haer eijgen openheijt, op datter als men anders deede niet te veel voor een
openheijt en vergaren, en ongeval daer uijt en volge.

Ten achsten elcken hoop Musquettiers sal ga slaen haer eijgen hoop Pijckers,
sulex dat wanneerse binnen de Pijckschans sijn daer achter staen, of alst de
saecke vereijscht daer nevens op haer slinckerhandt,

Ten negenden de Pijckiers sullen met haer Pijcken de openheden leeren be-
schermen, of sluijten en ontsluijten, om metter haest haer Musquettiers uijt en in
te connen laten, en den Viant daer uijt keeren, 't welck bequamelick geschien can
met de punten der pijcken, die in en voor de openheden commen, te doen rijsen
en dalen, want mettet rijsen ontsluijt men ende mettet dalen sluijt men de
openheden.

Ten thienden, de Musquettiers sullen inde openheden leeren schutgeveert hou-
den, sonder malcander te beletten, na de manier van’t 7 hooftstick des 5 onder-
scheijts,

Ten elfden, de Musquettiers sullen leeren buijten de Pijckschans achter de
Ruijters loopen, en die beschieten wel verstaende als de Ruijters alleenlick op een
sijde der Pijckschans an commen, soo mach men al de Musquettiers, of soo
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CHAPTER 4

To explain the manner of exercise in learning the use of the pike redoubts

Since pike redoubts by which an enemy is to be in practice resisted, cannot
be used by soldiers who have never scen pike redoubts, neither know how this is
done, this requires previous exercise, by which everybody may know in advance
what he is to do, which it is now my intention to say.

First of all it is necessary that the soldiers are all experienced in forming
battle arrays, to wit lining up in files and ranks according to the manner
described in chapter 1 of the 5th subdivision. But as I assume this to be known
from the same chapter 1, there is nothing more to be said about it: If there are
now some soldiers available who are daily together, and divided in as many
troops as their number permits, they shall first learn the array of the four
flanks, after the manner described in chapter 1, paragraph 1.

Secondly the bevelling of the four cotner troops as in chapter 1, paragraph 2.

Thirdly the charging of the pikes as in chapter 1, paragraph 3.

In the fourth place, if the pupils have thus learned to line up in pike redoubt
array, they shall further learn the common rule of arranging different pike
redoubts, large and small, as in chapter 1, paragraph 4, in order that every one
in any pike redoubt that may occur understands what is to be done and can
obey the order given.

In the fifth place shall be learned the marching and wheeling of the pike
redoubt as in chapter 2, not only when going slowly, but also quickly and in
double-march. ‘

In the sixth place, the musketeers shall learn making sallies from the pike
redoubt, whilst the pikemen strictly maintain their array, as one would do if the
enemy were near, which. must be done as with musketeers who leave a redoubt
for skirmishes, to wit as far as they think they can, while being certain that they
can return without being surrounded.

In the seventh place, each troop of musketeers, in leaving and returning, shall
watch their own gap, lest otherwise too many would gather before one opening,
from which trouble would arise.

In the eighth place, each troop of musketeers shall watch their own troop
of pikemen, such that when they are in the pike redoubt they stand behind
the pikemen, or if circumstances require, beside them on the left-hand side.

In the ninth place, the pikemen shall learn with their pikes to protect the
openings, or close and open them, in order to allow their musketeers to leave
and return hurriedly, and to keep the enemy out, which can be effectively
done by raising and loweririg the points of the pikes, which come in and before
the openings, for by raising one opens the gaps and by lowering one closes them.

In the tenth place, the musketeers shall learn to hold skirmishes in the
openings, without hindering each other, after the mannet of chapter 7 of the
Sth subdivision.

In the eleventh place, the musketeers shall learn outside the pike redoubt
to pursue the cavalry and to fire at them, but only if the horse come towards
one flank of the pike redoubt; thus one may bring all the musketeers, or as
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veel als men oirboir verstaet, buijten de Pijckschans na dien oirt brengen, want
dat voor de Ruijterije op de selve een vreeslick ancommen sal sijn, wetende
dat sij ten uijttersten hemlien tusschen de Pijcken beschermen connen en daer
uijt als uijteen haeghe geduetlich schieten. Doch alleenelick soo verre lopende,
dat se met verseeckerheijt weerom daer in meugen commen.

Ten twaelfden op dattet vluchten der Musquettiers als -de saeck ernst is geen
schrick en veroirsaeckt ande Pijckiers, en de selve nijet me op de vlucht ende
brenghen, soo sullen de Pijckiers te vooren leeren in haer slachoirdentkens blij-
ven, om de Musquettiers te ontfangen, en malcander te beschermen, want alsoo
leerende datter gheen meerder verseeckertheijt des levens en is ‘dan bij de
Pijckschans te blijven, 't geeft hemlien een vaster besluijt van d’oirden t'onder-
houden, ende Ruijterije vrijmoedich het hooft te bieden. Want angesien de
Ruijters verveert sijn van Musquettiers liggende achter stilstaende houten hagen,
s00 en is't niet vreemt noch verveerder te sijn van Musquettiers beschermt met
ijseren hagen, niet stilstaende als d’ander, maer van steeckende, en dienvolgende
en gebreeckter niet dan kennis des oirden hoe men hem daer op betrauwen sal.

Ten xiiie sullen de Crijchslien soo wel Musquettiers als Pijckiers leeren hun
haestelick begraven met haer spabijlhauwen, om als’t noot is, noch meerder
verseeckertheijt tegen de Ruijterije te hebben: Sulcken begraving wesende alleene-
lick een cleen grachtken, om den loop der paerden te verhinderen, can op seer
corten tijt geschien, alsoo der veel volcx voothanden is tot weijnich grachts,
want alleenelick twee voeten diep gegraven, geeft mette opgeworpen eerde
lichtelick vier voeten hoochde.

Ten 14e sal men tegen de pijckschans doen commen Ruijters als vianden, om
daer me beter proeve te sien en leeren, hoe’t in de saecke self toegaet.

Ten 15¢, Inde 4e form des 3 hooftsticx is voorbeelt gestelt van drie sijden
volcx, d’een achter d’ander, als EF, GH, en IK, tusschen twee waterslooten, en
geseijt, dat soo d’eerste EF mosten wijcken, haer vertreck meugen nemen en
loopen deur de openheden der tweede GH, en dat de viant in onoirden ver-
volgende, bejegent wort van oirdentlicke hoopen versch volck sijnde: Sulcx - is
oirboir in de oeffening oock t'ondersoucken, om daer me te leeren 't gebruijck
van 't geene de Romeinen dickwils met groot voordeel dadelick versocht hebben,
en nu bij veelen voor ondoenelicke dinghen ghehouden worden.

Ten 16e, Daer soo veel Crijchslien niet bij malcander en sijn om hoopen van
25 mannen te maken, mach men de oeffening doen en dé manier leeren met
hoopkens van minder menichte, als daer in’t laetste des 1 hooftsticx 4 lidt af
geseljt is, want men daer deur oock siet de manier hoe’t in grooter toegaet.

Ten 17e is te weten, dat eenpuntige pijcken geen goede besluijtinge en connen
maecken om te weerstaen den anval van Rondassiers en ghebardeerde peerden,
die sulcke pijcken van malcander doen wijcken, en daertusschen in dringen:
Maer mette tweepuntighe die dese Pijckiers gebruijcken ist anders gestelt, welcke
in menichte nevens den anderen wesende, houden t'samen als een ijser hage,
diens tacken eer breken souden, dan van malcander scheijden. Twelck ange-
merckt, soo is’t oirboir hier af oock proeve te doen, en t'ondersoucken, hoe
lichtelick dat men deur de eenpuntige -inbreeckt, en hoe beswaerlick sulcx inde
tweepuntighe valt, waer benevens noch te anmercken staet, dattet steken mette
tweepuntige na der peerden en voetvolcx beenen, al ander seeckerheijt heeft, en
meerder schade inden viant doet, dan de eenpuntige, want hoewel gheen der
twee punten het been en raect, soo wordet ghesneen van de sijden der tacken,
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many as are considered necessary, outside the pike-redoubt to that place, because
this will be there a terrible meeting for the cavalry, the musketeers knowing
that in the extreme case they can be protected between the pikes and fire
therefrom continually as’from a hedge, but going out only so far as they can-
safely return in between.

In the twelfth place, in order that the flight of the musketeers, if condmons
become serious, shall not cause the pikemen to panic and to join the flight, the
pikemen shall in advance learn to maintain their battle arrays, in order to
receive the musketeers and to protect one another, for, as in this way they will
learn that there is no better way of safeguarding one’s life than to stay in the
pike redoubt, it makes them firmly resolved to maintain the arrays and boldly
to face the cavalry. For, since the cavalry are afraid of musketeers lying behind
immobile wooden hedges, it is not surprising that they are even more scared of
musketeers protected by iron hedges, not immobile as before, but of thrusting
ones, and consequently the only thing needed is the knowledge how confldent
one may be in the array.

In the thirteenth place, the soldiers, musketeers as well as plkemen shall
learn to entrench themselves hurriedly with their spade-pick axe, in order if
necessary, to. have even better protection against the cavalry: Such entrenching,
being only a small trench, to hinder the running horses, can be done in a very
short time, as there are many men available for few trench; for, digging only
two foot deep gives, with the earth thrown up, easily a height of four feet.

In the fourteenth place, one shall make cavalry attack the pike redoubt as
enemies, thereby better to experience and learn how things happen in practice.

In the fifteenth place, in figure 15 (chapter 3) an example was given of three
sides of soldiers, one behind the other, as EF, GH and IK, between two ditches,
and it was said that if the first EF had to fall back, they could retreat through
the openings of the second, GH, while the enemy pursuing in disorder is met
by orderly troops of fresh soldiers: Also this is to be practiced by exercise,
thereby to learn the use of what the Romans often tried in fact with great
advantage and is now by many held to be unfeasible.

In the sixteenth place, if there ate not epough soldiers to make troops of
25 men, one may exercise and learn the method with smaller troops, as was
said in the last part of chapter 1, 4th paragraph, because by doing so one also learns

how things happen on a larger scale.

*In the seventeenth place, it should be known that one-pronged pikes cannot
make an effective closure to repel the attack of curassiers and armoured horses,
who force such pikes apart and penetrate them: But with the two-pronged ones
which these pikemen use it is different, because when there are many side by side
they form as it were an iron hedge, whose branches would break rather than
being forced apart. This being said, it is necessary also to practice in this
respect and to investigate how easily one breaks through the one- pronged ones
and how difficult it is with the two-pronged pikes, to which must still be added
that thrusting with the two-pronged one towards ‘the legs of the horses and
infantty is mote effective and causes the enemy more harm than the one-pronged
one, for even if neither of the two points touches the leg, this is cut by the sides
of the prongs, and if the legs are in between, one causes both horses and men

readily to fall: Of which matters the above practical experience gives better
knowledge.
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en diens beenen daer tusschen sijn, doet men lichtelick vallen, soo wel peerden
als menschen: Van alle welcke dingen de voorschreven dadelicke ondersoucking
seeckerder kennis gheeft.

Ten 18e soo is't oirboir, dat elck Crijchsknecht daer verstants genouch in is,
soo wel Musquettier als Pijckier, geleert hebbende 't geene hij na den eijsch van
sijn dienst behoort te weten, boven dien noch leer, al dat in stoff van pijck-
schans moet ghedaen sijn, om alsins, soo wel in cleene pijckschanskens als groote
te connen gebruijckt worden, en te weten wat ijgelic behoort te doen: Eesstelick,
dat elck sich leer stellen als Vaendrager op een der vier houcken, om te beginnen
d’oirdening der vier sijden daer in't Te hooftsticx 1 lidt af geseijt is. Ten anderen,
dat elck leer de langde van elcke sijde veroirdenen met stappen, en oock met
lonten, en die op rechthouckige form brengen: Bovendien, dat elck leer doen de
verplomping der houckhoopen, die alleenelick door vier mannen op elcken houck
gedaen wort als in't le hooftsticx 2 lidt: Daer na dat elck leer het vellen der
pijcken, soo wel in houckhoopen als in ander hoopen, na de manier beschreven
in't le hooftsticks 3 lidt. Voort, dat elck leer de bescherming. of sluijting en
ontsluijting der openheden tusschen de hoopen, daer in’t 9 lidt deses hooftsticx
afgeseijt is. Tot besluijt of ijmant in dese oirdening der pijckschansen noch
eenige swaricheijt maeckte of vonde, soo segh ick nochtans, dat men daer bij
behoort te blijven, soo lange tot datter een ander wijse zoo goet of beter
gevonden wort.
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In the eighteenth place, it is necessary that every soldier who is clever enough,
musketeer and pikeman alike, having learned what he should know according
to the requiremerfts of his service, should learn moreover everything that is to
be done in relation to pike redoubts, in order that he may be used in small
as well as in large pike redoubts, and knows what each has to do: First, that
every one learns to line up as ensign bearer at one of the four corners, starting
with the array of the four flanks as discussed in chapter 1, paragraph 1. Secondly,
that everyone learns to determine the length of each flank with steps, and also
with matches, and to make it into a rectangular shape: Also, that everyone
learns how to bevel the corner troops, which is done by four men only at each
corner as in chapter 1, paragraph 2. Then, that every one learns how to charge
the pikes, both in corner troops and in other troops, according to the manner
described in chapter 1, paragraph 3. Besides, that everyone learns the protection,
or closing and opening of the gaps between the troops, which has been discussed
in paragraph 9 of this chapter (p. 513). In conclusion, if anybody should raise or
find some difficulty about this array of the pike redoubts, I say nevertheless, that
one should stick to it until another, equally good or better method has been
found. '
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