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verklaren , genomen datter met zulcken voortganc waer cen verdeel@van Krijchs-
volc defes tijdes, 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 drichoopen intvechten waer een Aenleyder of Beveelder , dat en zoude inde
cerft-gheftelde 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, met{gaders Vendrich e n Tromflagers, di€’t Krijchs-
volc ooc aenden Vyant en elders leyden, d’een met zienlicke, d’ander met hoorlic-
ke teyckens : En’sghelijex is me teverftaenvan’t vendel der 100 Hebreen , wauc
by aldien men neemt dat de 5o waren fwacrgewapende,d’ander 50 van 30 Schut-
ters met 20 Worpers , ghelijc de Griecken, Romeynen , en meer ander coc hun
Schutters en Worpers ghehadt 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. 20 tuflchende 100 en 10
daer ghedaen is, zonder nochtans deerft-gheftelde tienighe voortganc te breken,
om dat elc zoo wel Capiteyn als Rijeleyers over huntien blijven bevelende ghelijc
tevoren. Zoo veel aengaetde 500 tuflchen 1000 en 100, de ghene die verfaen
den Lieutenant eens Colonels over fyn heel regiment ¥an 1000 mannen gheen
tienighe voortganc tebreken , de zelve zullen ooc dierghelijcke lichtelic verflaen
van twee Licutenanten , elc over de helft des regiments ,ghemeré& den Colonel en
clc Capitcyn evenwel over hun tien blijven bevelende ghelijc te voren : Zulcx dat
zoo ymandt zeyde de Hebreeufche oorden te beftaen in tienighe voortganc van
Hooftmannen over 10, 100. 1000. 10000 Kirijchslien,hun eyghenf{chap zou-
de daer me verklaert zijn, want de ander tuflchen-ftaende Amptlien(daermen aoch
Vendrichs en Tromflaghers by mocht voegen) niet en zijn dan vermaen van’t aen-
hancfel des zelfden tiensghen voortgancx. ‘

Belanghende dat ymant mochtdencken waerom Moyfes de verdeeling tuffchen
100 en 10 niet endede van §0. 25 en 25, declende de overfchictende 50 in twee
even hoopen, ghelijc de 100 in 50 en 50 ghedeelt wierden , en zoohy ooc dede
mette 1000in 500 en 500 : D'oorzaec {chijnt dat met twee hoopen elc van 25,
d’oorden der rijen ghebroken zoude zijn , overmits een Rijeleyder of Tienleyder
onder hem zoude moeren gbehadt hebben 5 Schutters en 5§ Worpers, "twelc on-
ghefchi& had gheweeft , waer deur de verdeeling van 30 en 20 beter was , omdar
daer me alle Tienleyders heele rijen hadden van een zelve wapen : En of "tghene
ghezeytis de rechte corzaec niet gheweeft enhadden , zoo mochret evenwel oor-
boor zijn zulcx, daer’tte pas mocht komen , na te volghen al oft zoo waer,

Noch zoude de vraghe moghen zijn , dat nadien Moyf{es de tienighe voortganc
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-
hielt : De reden dact af is, dat de Krijchslien verdeele waren in elf ghellachren, elc

‘met hun Overfte, zulcx dat hy maer eyghenopzicht tenemen en had op dic clf, en
niet op een menichte van over de 50, diens doen en beleyt hy van elc intbezonder
niet 200 en zoude hebben konnen gade flaen, ghelijc de zake verey{chte,maer zoo-

" der dat gheval dier elf gheflachten niet gheweeft en had, het {chijnt dac hy dien
trap hoogher zoude ghekomen hebben, en Hooftmannen gheftele over 100000
mannen,

Aldus verklaert wefende dat de Hebreeulche verdeeling beftaet in volkomen
ghedaerighe tienighe voortganc met tienbeghinnende, ghelijc de Tarrarifche,zoo

 valter voorder te aenmercken dat de Hebreen eerft gheweeft zijnde,en dat hun oor-

den langhe daer na vande Tarters ghevolcbrwiert, billich e wefen , die daer’t hier
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 progtession 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 2 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 ie. to appomtmg
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 the 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 XTIL: 2,4-16; Josephus , Jewish Antiguities TI1, 303), is not clear. So it explic-
itly says in Josephus: “These words of Moses (Let us then send scouts to matk the richness of the
land. . .) were rewatrded 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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ma te pas zal komen de Hebreeufche verdeeling te hieten. . Aengaende eenighe
mochten willen ftaende houden, dat Moyfes d’eerfte nier en was diefe int wcrcléel-
de, endat Raguel, die hem den raet gaf, zulcx vande veelwetende Egyptenaers
mocht ghcleert hebben, dacr en wil ic gheen harnas om aentrecken, maer ter wijle
{y d’eerfte is diemen by {chrift vint, en dat’tgebruyc mebrengt die de Hebreeufche
te noemen, ic zal daer by blijven, en voorder zegghen datle my bevale boven de
Griecfche; Romeyn{che , en alle ander verdeelinghen ; ja zoo dat ic acht inder na-
- uer gheen beter te beftaen: want hocwelmen al "tghene menfchen handen konfte-
lic maken, niet zeggen en mach onverbeterlic te zijn, om datmen’t niet bewijfen en
kan,zoo ift hier me anders gheftclt, ghenoechzaem daer me toegaende ghelijc mer
* wiskonftighe voorftellen, daer af een zoo waeracheich befluytis, datter gheen ® Propofisioni-
- waerachtigher af en kan ghenomen worden. Om dan te komen tot verklaring der b matbioa-
redenen, waerom ic acht gheen beter verdeeling te konnen zijndandefe, zoo is”
cerftelic te weten, dat nadienfe beftaet in cen gheduerighe tienighe voortganc, van
wiens weerdicheyt enoorboor in’smenfchen handelic, namyn vermoghen, een
bezonder Boecxken ghefchreven heb, zoo enift niet noodich zulex hier weerom
te verhalen, te meer datter veel zijn die de tienige voortganc niet alleen met woor-
. den en fchriften loven , maer ooc inder daet 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 elcke rije (alzoo diergelijcke vande Griecken en Romeynen hier voren aen-
. gheroert is) ghenaemt worden , eerfte, tweedde , derde , en zoo met d'ander totre
tiende : Voort neem ic dat den nacm 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 vendels in elc wimpel , de wimpels in elcke ftandaert , ghenaeme
worden, eerfte, tweedde, derde, en zoo voorts totte tiende : By aldien de menichte
des Krijchsvolcx een trap voorder quaem , dat’s tot 100000 mannen , men zouder
den naem van een vierde teycken toe verkiefen. Dehoopen van 10. 100. 1000,
10000. 100000 mannen,worden ooc ghenaemt * tienhoop, honderthoop, duy- * Decaris
fenthoop , tienduyfenthoop , hondertduyfenthoop : En hun Beveelders of Leytf- 2! ferisr
mannen * Tienleyder , Hondertleyder, Duyfentleyder , Tienduyfentleyder , Hon- Chizarchis. -
dertduyfentleyder : Twelc verftacn zijnde, ic zal nu zegghenvanden oorboor uyt areurio of
de Hebreeufcheverdeeling volghende. ~ : o t,:,’;‘,',‘:‘
: : Chiliarcha.
‘Ten eerften, dat elc Beveelder hoe groot een Legher is ,maer eygentlic en heeft *
rorghc te draghen over tien mannen onder hem * onghemiddelt ftaende, gade * Inmedizz:.
flaende dat elc van dien {yn ampt bediene na tbehooren, ‘twelc om dekleeneenbe- -
. quame menichtchem 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 de 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 niet en doen, -
den Hondertleyder en heeft maer aen te ({n’eken zoodanighe der tien Tienleyders,
als dic’t aengaer,en hunlien te vermanen of raden na "tgene de zake vereyfcht:s'ge- -
. lijex heeft elc Duyfentleyder alleenlic acht te nemen op fyn tien Hondertdeyders:
Aengaende d'ongheregheltheden of fivaricheden dieder vallen tuffchen zijn hon- -
derr Tienleyders in zaken die tot oordecl der Hondertleyders ftacn , daer in voor-
ziende Honderdeyders elcin fyn vendel; of zoo fy’t nict endoen, den Duyfent:
leyder en hecft maer acn te fpreken zoodanighe dertien Hondertlevders ; als die’t
G

aengact
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reasonable, that wherever hereafter it proves to be useful, to call this method the
Hebrew dlstnbutxon 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 work so cleverly, could not be improved upon,
because this could not be proved, here we are having quite -2 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 first, 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 (centuria), body of thousand (chiliarchia), body of ten thousand,
body of hundred thousand. And their Commanders or Leaders: Ten-leader
(Decurio), Hundred-leader (Cemniurio), Thousand-leader (Chiliarch), Leader of
ten thousand, Leader of hundred thousand. This being understood, I shall now
speak of the utlllty 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 apparently 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 German editions,
tespectively ensign (“vendel”), pennon (“wimpel”) and standard (“standaart”). Dijksterhuis
rightly points out (p. 244, note 2) that Stevin applies 2 somewhat dJﬁ'erent termmology 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 banners,
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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 ate 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 tegard 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 theit
surveying tasks as they should. Moreover every ten Captains are equally controlled
by a Colonel, and so on.

Thirdly, thus this manner of dlSttlbllthn does not need an elaborate 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 counterpatrts in the margin for the Dutch names of “hoopen’ (bodies) of 10,000,
1000 etc. and their “Beveelders” (Commanders) or “Leytsmannen” (Leaders): Decuria, Centuria
Chiliarchia, tesp. Decurio, Centurio, Chiliareha wete 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 soldiets cf. inter afia the Introduction to the Journal by Anthonis Duyck
(XC-CXXITII) and Wijn, p. 10-16,

) Between the words “permit” 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 Btialmont has dtawn attention in his
study of Stevin’s Théorie de ’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 bimzself must have been the author of the French edition,
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aengaet, en hunlien te vermanen of raden natgene de zake verey{cht,en zoo voprr

met Ticnduy{entleydess en Hondertduyfentleyders.

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 flact,00c om dat over elcke
dier tien Tienleyders een Hondertleyder beveelt,dieacht neemtof fy opzicht heb-
ben na tbchooren , van welcke Hondertleyders over elcke tien 0oc 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 is alles ghenoechzaem bekent , twelc ooc lichticheyt gheeft inde Boecken der
Finance dic ghchouden worden van’t Krijchsvolc , van hunbetalinghen en afreke-
ninghen. De monfteringhen konneri daer door ooc zecr bevoordert worden , om
datmen alle daghe ghenoechzaem zien kan watter gebree& 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 Muf-
quettigrs voor of achter hun 50 Pijckiers alfmen maer vijf dic gaen enkan, maer .
nevens hun Pijckicrs alft de breetheyr des weghs toclaet , zoo zietmen alfdan mer
-een oogh-opflach ofteral is , tc weten vijf rijen Pijcken met zoo veel Mufquertiers,
cn ymant ghebrekende, zoo kan den Hondertleyder eenich Monfterhecr 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, befcheyr 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 die teftrafs
fen na de verdientt , en te voorkomen defwaricheden dieder zonder oorden vallen,
als tbedroch der zolttrecking zonder daer voor dienft te doen, int reyfen van’t ven-
del wijcken , en de Boeren berooven ,op den tocht na zorghelicke aenflaghen zich
teverfte ken, endierghelijcke,, twelcmen om de groote menichte derovertreders

( dieder deur ghebrec van oorden nootzakelic vallen ) origheftraft moet laten, of
zomwijlen door grooten noot al te bitterlic ftraffen, zonderinzicht van oorzaken

te moghen plaets gheven.

Ten vierden kan deur de tienighe verdeeling een groote bequaemheyt vallen in.

de Legherlogiering , tot welcx verklaring dient gheweten datmen inde wimpelsen
vendels moet ftellen de ghetalen haers oor-

l | 2 3 \ dens met groote leteers, als het eerfte wim-
- ) pelmet 1 , het tweeddemer 2 , hetder- -
' de met 3 , enzoo voorts tottet tiende,ge-
lijc hier by voorbeelt deur driegheteycken-
de formen acnghewefen wort. De vendels
hebbentwee ghetalen; het eerfte bediet hee
J hoemenichfte datteeis , her ander beteyc-

kent tghetal des wimpels daer’c onder ghe-
. o ’ 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 pumshed 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 requnred 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 him there.

1) About these trespassers Wijn also wtites in his Comment on the *“Artikelbrief” of 1590
(Krijgswezen Prins Maurits, p. 103).
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Lrecwernmrrinae 5

hoort : Als by voorbeelt dit vendel met 5. <7 wijft aen dattet is het vijf-
5.7] dcvendelvan't 7 wimpel, en zoo voorts met d'ander. Defe wimpcls in
cen ghelogiert Legher,dataltijt een zelve form heeft, oordentelic vervol-
: ghcns ftaende elc voor tmidden van fyn quartier , en de vendels elc voor
aer honderthoop,zoo weet yghelic zulcken wimpel of vendel te vinden
als hy begheerr, 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 toten leeghften , mits dat hem
bekent zijn de twee behoorlicke ghetalen,te weten het een der rije,de hoe-
menichfte {y in haer vendel is , hetander des Soldaets, de hoemenichfte hyin fyn
rijeis. Wtde voorgaende redenen is ooc openbaer , dat ftaende een heel Legher
op't veltin flachoorden, zoo kan elc man diemenbegeert ghevonden worden zon-
der vraghen, mitsbekent wefende de voorfchreven noodige ghetalen. Aengaende
ymant mocht voorwenden te konnen ghebeuren, dat in een rije ymandt ghebreet,
en dzer me d’oorden ghebroken te zijn ¢ Hier op wort gheantwoort zulcke uytne-
ming kleyne fwaricheyr te hebben, waat den zoecker gﬁevondcn hebbende derije
daer fyn beghcerde man in is, lichtelickan hy hem inde zelve vinden.

Ten vijfden kar deut defe tienighe verdeeling een bequaemheyt vallen int teyc-
kenen des ghewecers varidé Krijchslien, als Pijcken,Mufquetten,en Wapcnen,zu{cx
datmen onder veel duyfent ftucken met een opzicht weet aen wien elc tockomt,
als by voorbeelt een Pijcke gheteyckent met defe vier getalen 8. 2. 7. 3 int hout
ghcebrant, of int yfer gheftempelt, men zeght datfe tockomt den achrften Soldaer,
inde tweedde rije, van't zevende vendel, des derden wimpels, en alzoo met d’ander
wapenen : Deteyckening des gheweers van Tienleyders, Hondertleyders , en
Duylentleyders, is van drie, twee, en een gheral, als by voorbeelr 7. 3. § , datis
tgeweer des Tienleyders vande zevenfie rije, int derde vendel des vijfden wimpels:
'Ten tweedden 5.-8 , datis tgheweer vanden Hondertleyder des vijfden vendels,
int achtfte wimpel : Tenderden 7. dat is tghewcer vanden Duyfentleyder des
zevenden wimpels : Ten vierden o. als beghin, dat is rgheweer vanden Voetvole
Overlt : En’sghelijcx kan't toegaen metter gheweer der Ruyterie. Hier me kan-
men voorkomen tghefchil dit om tgheweers wille ruffchen de Krijchslien valt:
Ooc cenige vandien gheftolen zijnde, dendief en derffe niet verkoopen noch ver-
toonen, want men zoude terftont den man wijfen diefe toekomt ,of zoo die inghe-
brande of gheftémpelde letteren uytghekreghen waren,dat gheeft vermoeden deur
den vertoonder te moghen ghedaen wefeén, en oorzaec van daer op onderzoecte
doen. DeRomeynfche Solgaten teyckenden wel hun wapenen elc met fyn merc,
maer dit heeft al cenander bequaemheyr. - ‘

Ten zcften kan defe tienighe verdeeling dienen om nicuwe aenkomende onbe-
dreven Soldaten op zeer korten tijt den krijchshandel teleeren, als wel fchieten, ge-
bruyc der Pijcken en des hantgheweers, * de kee¢ringhen, het fchermutfen , de za-
ken vande Wachr, enal rghene Soldaten behooren te weten, endaerin zoo ervaren
te maken al of {y.vecl jaren gedient hadden, want elc Rijeleyer en zoude maer t'on-
derwijfen hebben de ghene die in{yn rijenieu inkomen ; ja al wacert een ghemeente
ic neem van 10000 Mannen in krijchshandel gantfch onervaren, die metter haeft
hun moeften verweeren, fy zouden op kortes tijd tot kennis van dien konnen ghe-
raken, mits datter eenen wel ervarenend’onderrichting dedeaen 10 Coloncllen,
daer naelcken Colonel aen fyn 10 Capiteynen, daer na elcken Capiteyn aenfyn
10 Rijeleyders, daerna elcken Rijeleyder aen fyn 10 Soldaten , waer mede leering
aen die 10000 oncrvarenen op cen zelve tije fpoedichlic zoude konnen voortgaen
: mct
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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 Armour1) 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 numbser, 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 Ast 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; harnois) by ‘“‘armout”,

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 Museum of Antiquities, Leyden).
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52 . LicusauMiTinc :
met lureel moeyee , om-dareer elc Rijeleyderzoo weynich tonderricheen heeft, en
darter boven dien zulcke Toezienders zijn ,als Capiteyn, Colonel , en Veltoverit,
dic acht nemen of hy hem daer in draecht na tbehooren. : :

. Ten zevenden kan deur defe tienighe verdeeling een groote bequaemheyt val-
fen int ftuc der waghens , diealdus verdeelende : 10 waghens onder een Tienley-
der, 100 onder een Hondertleyder, 1000 onder een Duyfentleyder, en zullenge-
lijc voren vant gheweer der Krijchslien ghezeytis , ghetcyckentworden met vier
ghetalen, ghefchildert op zulcke blecke vaenkens ghelijemen.in zommige Leghers
op de waghens ftelt,als by voorbeelt,een vaenken mee defe vier ghetalen 2.7.3. 2,
beteyckent de tweedde waghen onder den zevenden Tienleyder vande derde Hon-
dertleyder 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,en elcke eerfte van 1000 grooter
dan ¢lcke eerfte van 100. Yder Tienleyder is fchuldich int reyfen fyntien waghens
oordentelic elc na hun ghetal malkander te doen volghen ,"en gheduerlic daer by
blijven : Int ftilligghen die oordentelicint waghen-quartier nevens malkanderte
tedoen ftaen : Syntien Voerlien perfoonlic wel tekenrien , rekening en befcheyt
te gheven vande afwefende, wanneer en waer {y hun verfteken hebben,, of waerom
{y niet teghenwoordich en zijn : Al twelc om dekleyne menichte van tien hénlien
moghelicis tedoen.  Elc Hondertleyder zal bevelen over fyn tien Tienleyders, en
achr nemen dat elc {yn ampe bedien na tbehooren, en oordeclen over de ghefchil-
len dietuffchen henﬁ:n vallen : Zalooc irit reyfen altije by fyn 100 waghens blij-
ven. En ’sghelijcx zal elc Duyfentleyder bevelen en acht nemen op fyntien Hon-'
dertleyders , en den Waghenoverft overde Duyfentleyders ; en int ghemeen over
allen. De bequaemheden en voordeelen hier uytvolghende zijn duldanich : Voot
al nadien de plaets van elcke waghen bekent 5}}"' kan mette perfoonen en goederen
daer op zijnde, zoo int reyfenals filligghen 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 co¢
vooryghelic int bezonder. .

Ten anderen konnen de monfteringhen der waghens hier deur bevoordert wor-
den, om datmenalle daghe zonder monfteren ghenoechzaem zién kan ofter eeni-

he ghebreken , en zulcx ghebeurende', een Monfterheer of ymandt anders dieder

ft af heeft, kan vraghen aenden Tienleyder, in diensrije tghebrec vale, waer die
waghen ghebleven is, daer af hy volghens fyn aenneming gehouden isal thefcheyt:
te zegghen dat hy weet. - ;

Bovendienift hier deur moghelic de waghens int ftilliggen ghelijckelic te doen
arbeyden , elc fynkeer verwachtende , daer anderzins eenighe verfchoont worden,
hun verfteken , of wel uyt her Legher trecken, enelders ghelt verdienen, en komt
og d’ander Voerlien de fivaricheyt aen, die hun Peerden doot arbeyden, ennoch
ghefleghen worden als Ezels , zulcx datter met veel waghens min uyrgereche wort
dan andersmet weynich, ftreckende tot groote koft des Landts, en dicwils oorzacc
zijnde, datter om c?; groote menichte der waghen-peerden gheen fourrage voor de
Ruyrers en blijft, en dattet Legher met achterdeel moet opbreken. - o

Op aenflaghen daerhet Voetvolc op waghens de Ruyteric moet volghenen
haeftelic voorttrecken, dacr en zoudemen om de waghens te vergaren gheen ver-
witting van te voren moceten doen , om datfe altijt ghereet zouden ftaen. s

Aldus worden ooc voorkomen veel ghefchillen dieder vallen met d'een waghen
d'ander niet te willen wijcken , want begheerende elc eerft int quartier te wefen , fy

- repnen
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File-Leader, 100 under a 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 a 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 one 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:

Particulaly when the place of each waggon is known, it can be easily found with
the men and the goods belonging to it, both when marchmg ot 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, a 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 "tzeerft, worpen malkander omme, brekende waghens mette goederen,
en quetfende de menfchen dieder op zitten. Daerde waghens met Ponten over
de Rivieren moeten gheftelt worden, is ooc groot ghefchil , willende elcd’eerfte
wefen, alle welcke fwaricheden hier niet en ghebeuren,omdat elc Tienleyder gade
flaet d oorden van fyn tien waghens , waer me oo¢ voorkomen kan zijn de fchade
van krijchstuych en ander goeden die vande waghens gheftolen worden , of verlo-
ren blijven , om datmen aldus weet aente fpreken den ghenen dieder alleenlic tien
had gadete flaen. Men kan ooc om der ghetalen wille weten watter op elcke wa-
ghen gheladen is , ftellende inde Lijfte der lading nevens hetgoet alleenlic de ghe-
talen des waghens daer’t op light.

Meré& noch dat de waghens zonder oordentlicke verdeeling wefende, en dat-
menfe tot noodighe dinghen van doen heeft, zoo moet den Veltoverften de Ampt-
licn van dien, alfer ghebrec van waghens is,ontfchuldighen datfe daer afgheenbe-
wijs noch rekening en doen, vsant hy ziet hunlien 2ulcx om d’onoordens wille on-
moghelic te wefen, waer me dan de deurcgheopent 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 verdeelinghe int rey{fen oockonnen onderhouden mette buy-
tendienftighe ; doende de ghene die faetft aenkomen altije laetft voorttrecken, of
zulcken reghel daer op ftellendealfinenbehoorlic verflonde.

Aengaende ymande mocht zegghen de reghel des oordens dicwils te moeten
ghebroken worden ; cerftelic, om gat zomwiiﬁ:hn int reyfen de waghens van eenige
quattieren , als by voorbeelt 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 niee
teghenwoordich zijn : Tenanderen, om darter te velde int flilligghen ettelicke
vvaghens int vvaghen-quarrier niet ghelogierten vvorden , maer daghelicx vverc
hebben by zeker perfoonen diefe bézonderlic dienen, als die inde keuckens van
groote Heeren daghelicx halen vvater , branthout , en allebehoeften , welcke vva-
ghens ooc niet dan by ghevalle van effen heele rijen zijnde, zoo zoude daer ooc
Iplitfing vallen der tien vvaghens daer een Tienleyder over beveelt, met meer ander
cﬁex\ghelijcke ghevallendie de reghel des oordens zouden breken : Hier teghen
zeghic, datmen op elc vandien bezondetlic zoude moghen antwoorden , maer
ghemer® het niet en {chijne dar zulex haeft int vverc gheftelt zal vvorden , zoo en
wvil ic met onnoodich fchrijven den tije niet vertiefen , maer alleenlic zegghendat-
ter op ghedochtis, en daerentuffchen machmen dit vermaen * fpieghelincfche * Toerics.
vvijfe nemen, dat moghelic is eens met verbetering inde * daet te gheraken. ® Prasi.

Ten achtften kan deur defe tienighe verdeeling int ftuc van Schepen zulcke be-
quaemheyr 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 mer haer ghetalen , als ghezeyt is vande vvaghens, en
des naches lanteerens , diens licht de form van groote letters vertoonde , ghelijc ic
zulcke ghezien heb, en voort zoo vvel int varen als int ftilligghen , daer me ghe-
volcht een reghel als mexte voorfchreven vvaghens, zoo kanmen daer uyt genoech
verltaen de voordeelen diemen daer me krijghen zoude.

Ten neghendenkan deur tienighe verdeeling der Pioniers en Maetroofén of
Ghefchurtreckers ooc zoo goeden oorden ghehouden vvorden, datmen met min
volcx meer vvercx zoude zoen, als anders mer veel , hebbende boven dien elc beter
vernoeging dan met onoorden, dacrmen brecder 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. Furthermore it is

also possible to ascertzin 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 1mp0551ble for them to
do so because of the dxsorder 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 reat, 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, firstly,
because at times, when marchmg, 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
whor 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 Prench edition has been followed: “Navires, estant aux Havres™.

- 407 -




LrtcecusrRuasrine :

Yvantzulex ghenoéch kan verftaen vvorden deur rghene op dicrghdijcké van't

Krijchsvolc ghezeytis, zoo zal ic’t daer by laten blijven.

Tot hier toc verklaert zijnde myn voornemen vanden oorboor der gheduerighe
tienige voortganc met 10 beghinnende, 00 mocht ymant daer op zegghen dat de
boven(chreven Griecfche verdeeling van gheducrigetwecige voortganc,met 1 rije
van 16 beginnénde, haer bezonder voordeel hecft by ver{cheyden Schrijvers zeer
gheprefen, ‘twelc isdatmen daer me deur gheduerighe halving der hoopen totte
eenheyt komt, zulcx datmenfe in twee even ghedeelten kan deelen, als 1638 4
vande Tetraphalangarchia gheduerlic ghehalft totee rije toe, fy wort van 16 be-
vondcn,en de zclvegeduetlic in tween fplijtende,men vint de helften van 8. 4.2. 3

_eyndendeineenheyt. Hier op machmen zegghen defe halving niet zoo volkome-
lic 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 clc deel een gheftele Beveelder te hebben, als by voorbeelt over
16 rijen beveelr een Sintagmatarcha , overde 8 een Taxiarcha, overde 4 een Te-
trarcha, over de 2 een Dilochita, maer over d’cen rije van 16 mannen eniis geenge-
-Relt Beveelder als voren : Tis wel waer, datden eerften te weten den Rijeleyder

- daer voor ghenomen wort,maer hy beveelealleenlic over 15, alzoohy zelf cender

16 is:De rijein tween gedeclt, elcken hoop isvan B mannen zonder Beveelders, of
by aldienmen tot d’cen helft neemt den eerit&, tot d'ander deén negenfté Diomerita
geheten,{y en bevelen elc maerover z,cn zoo voort mette Intergatores dic over 3,
“niet over 4 bevelen, ooc merte Antiftites die over 1, nietover 2 bevelen : Zulex
dat zoodanighe Amptlien over gheen hoopen van tweeighe voortganc enbevelen,

alsd’ander wel doenoverdehoopen van 2 rijen opwaerts , ghelijc voorghenomen

was te verklaren.
* Datmen ooc zoude meynen mette halving die vande 163 8 4 totte 32 haer
gheftelde Beveelders heeft, meer voorzien te wefen , om overalle declen van hoo-

pen ecn gheftelt Beveelder te hebben , dan deur de tienighe voortganc , daten vale -
zoo niet : Als by voorbeelt-den noot vereyfchende, ghelij& merter dact dicwils -

ghebeurt, een Phalangarchia van 16 Griecfche vendels te moeten verdeclen in
geny, ofin1oen6; ofinriens, ofinn2en4, ofin13en3, ofin 14enz,
of in 15 en 1, daer en zijn over al gheen eyghentlicke beveelders toe.

Benevens de voorfchreven onghefchiétheden vallender noch by oneyﬁen tieni-

- ghe namen vanhoopen en Amptlien, daer gheen tienicheytinen s ,alsden hoop
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 Cen- .

turio ; Den hoop van 102 4 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 vooscganc , dan van wel naghevolche
- tc wefen. ' :

‘Aengaende de Romeynfche verdeeling hier voren verhacle,die(beticvens "tmis-

bruyc van tienighe namen zonder tienichczt) zeer onghelijc toegaet, zonder eeni-
ghe ghereghelde voortganc daerin gade gheflaghen te wefen, en befwaerlic om by

hedacht te onthouden ; tis wel zoo datfebeter is, dan gheen zeker reghel te vol-
ghen, ghelij@ nu inde weerelttoegaet , maer by de Hebreeufche en is fy niet tever-

helijcken: Aengaende hier op ghezeyt mocht worden,dac der Romeynenkrijchs-

den ghenoech de gocetheyt betiiychden : Daerop machmen antwoorden, datfe

deur beter verdeeling noch meer zouden hebben konnen uytrechten met beter

oorden cn minder moeyte, en dat beveftighen mertet voorbeelt van Tamerlan, iﬁ
in krijc
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Ninthly, by a decimal repartition of the Pioneers and Sailots 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 wtite 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 atrives 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 pattition 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 uatil 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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Lecurruzrine - - 85
inkrijchshandcl meer uytgherecht heeft dan Romeynen, Griecken, of ymandt ter
weerelt, daer ghedachrenis af gheblevén is ; welcken Tamerlan in fyn Keyferlic
Leghér detienighe voortganc onderhielt; ghelijc voren ghczeytis ; int 1 Lidt des
1 Hooftftucx , waer me ic befluyteén zal , tghede miyn voornemen was te verklaren,

- vande bequacmheyt des gheduerighen tienighen voortgancx in verdeeling des
Krijchsvolex die totze oordentelicke Leghermieting noodich is.

ET N D E.
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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 cannot 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 world to-day”, unless this should merely refer
to not using the decimal system?

%) That Tamerlan 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 Tamerlan in
compatison with Chengis Khan, turning out to the former’s disadvantage: “A close tival as a
soldier, he was far less successful as a constructive statesman® (The rise of Chingis Kban and bis
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 durmg Prince Maurice’s sieges, together
- with his talent for improvement and systematizing. The link of modern watfare
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 details is not
always encountered in Prince Maurice’s military operations 2). :

Nevertheless, also this treatise of Stevin’s, with its many drawings and extensive
(sometimes fairly 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 -develop_ment of
fortification in that period of history ) 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, William Louis and Fredenc 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 Castrametatio, 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 politicae VII1. Section, Of the Theory of War, fol. 252-8, Hendrick Stevin had
under the same title only an extract, without illustrations, prmtcd the manuscript, indeed, is due
to his care; see 2lso 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 mote
conformity with Fig. 117, 143, etc. of Marolois.

%) The time during which the otiginal manusctipt was written must be between 1608 and shortly
after 1615. In 1608 it had not yet been completed (see Gen. Insr. p. 9 and note 24); on p. 450 it
would seem that reference is made to the book Tke Art of Fortification of Marolois, fol. 70 (siege of
Ostend), which was. published in 1615.

* 4 Introduction to Part 1, p. 2, on Stevin and this development according to Brialmont and
Wauwermans. .
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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 ate 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:

5) Wauwermans’ Edude sur la bibliographie de I' Architecture militaire flamande an XVle siecle
(Bulletijn van de Maatschappij der Antwetpsche bibliophilen, III, 1885), pp. 84-5, the part which
begins as follows: “L’honneur revient incontestablement i Vauban d’avoir systématisé la méthode
d’attaque moderne, mais pas plus qu’en fortification, il ne fut en cette matiére inventeur”.

%) Gen. Intr. p. 8.

") Besides fol. 252-8, mentioned in note 1, see also fol.’ 143 at the end of the book (Titles and
Arguments), where thc contents of Stevin’s elght propositions for approaching are given; thcy
show that the town plan c.a. in proposition V must be from Stevin himself.

8) Gen, Intr. p. 11.
?) We detive this from what Stevin writes in proposition VIon ‘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 fortresses 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 fortress 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-

1% This strategy of conquest shows Stevin as a not very gentle person, in any case less humane
than Prince Maurice in his campaigns, as may appear ftom 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 Dijksterhuis, p. 246.

12) Brialmont, p. 150; Dl)kstethms p. 246.

13) The scale of the drawing is not correct; the camps bave not been drawn to scale either.

14) Plate 28 of the atlas belonging to the version ot Caesat’s De Bello Gallico or Vie de César
by Napoleon IIT (1862): “Détails des travaux romains 4 Alésia”, gives the profiles ot the trenches,
pl. 25 the lines themselves: Circonvallation et Contrevallation, at 2 short distance from each other.
See also Wiin, p. 281 (Parma’s siege of Maastricht, 1579).

15) For the strengths of the armies in Maurice’s time, see Wijn, p. 417, and Szatse Leger 1,
p. 82, etc.; fot 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.c. 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 Stevin, 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
the distribution 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 (Heldendaden, rev. ed. 1, 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 manusctipts by Stevin’s “untimely death
have remained unshaped and afterwards, thxough another omission, have been screened from
among many of the best”.

1%) The correctness of this construction is evxdent 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 sepatate 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: 1. 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 clarity and accuracy; III. the passage
of the ditch 22); 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 Maseriaze Politicae 24). It contains among other things,

2%) 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 whichthe fortress
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 other: full sapping; the
former, like the old approaches, were asa rule made dunng the night only, the others also by day.
A specxal manner of “flying sapping” was the one in which first a row of gabions was set up to
cover the diggers; this procedure must have been applied already 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 ot “sape volante™).

21) We have never found the term “Uytsetten” for “blootgraven” (flying sappmg) (p. 422
in margin) with old writers; however, it may relate 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 Frclmg (see also Wijn pp. 297, 298).

23) The similarity between Stevin’s proposition V and the attack by trenches on Bois-le-Duc by
Prince Frederic Henry in 1629 appears among other examples from a comparison of Fig. 14 with
the illustrations in Daniel Heinsius’ Historia of 1631.

“28) 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
counterscarp; 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!

zzzzd= 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'dole
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 modern principles; however,
much of the old sapping technique was tetained. Even after World War I the booklet “Mining
and Sapping” (for pioneers) was published in the Nethetlands (Breda, 1933) as part of the series:
Voorschriften 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, Gth 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 31) 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 32) 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 particularly Speckle,
whose Architectura von Vestungen of 1589 contains five illustrations of primitive
works of attack. Pictures of such “Anciennes attaques” are also found in
illustr. 45 in Le parfait Ingénieur 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 bet jaar 1629 tot op dezen tifd 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 fortresses 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

%7) In his book: De /z 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 premiere fois des
lignes parall¢les dans leur tranchées, usage que nous avons pris d’eux, mais qu’ils tenaient d’
ingénieur italien”. Also Lazard states (p. 396) that Vauban adopted the parallels

. 28) Lazard, Vauban, pp. 394, 395.

20 Lazard, p- 396: “la méthode d’attaque pied 2 pied, due 4 Vauban”.

3%y 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 Art 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 (ot full sap); however, he does déscribe
the execution, by not mote than 2 men, mostly “Foremen’, who throw the earth on both sides of
the trench.

%) On de Montluc see: Lazard Vasuban, p. 9.

) Jihns, Gesch. d. Krteg.rwx.r:em:b pp- 805 and 814, also, Wauwermans on the plagiarism by
Hans van Schille in the Bulletzjn van de Maatschappsf der Aniwerp.rcbe bibliophilen, I, 1882,

) See illustration 6 after the drawing of the architect Pietre le Poivte in Publications de la
Société bistorigue et archéologique dans le Limbourg, patts LXXXVI-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 38), 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 superficial knowledge of these
works 39). '

85) See note 26; the present author served in 1910 and 1911 on the Commission appointed by the
Commander of the Batallion of Pioneers to revise the Handboek van den Sappeur (Manual of the
Sapper) of 1895. . )

88) With his Korte beschrijvinge ende afbeeldinge van de generale regelen der Fortificatis, etc. (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 Army 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
attack and 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 cleat 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). o

88) Matthias Dogen’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.

89) Valter commits a great inaccuracy, writing on p. 19 that Stevin’s Castrametatio also deals
with the building of fortresses 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, Omtringeling 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 everythmg 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 schijnbaetlijck 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 Gebeurt int belegeren van sommige Steden, datmen den viandt beletten wil
daer in heijmelick te brengen Crijchsvolck, leeftocht, Crijchstuijch, of die open-
baerlick 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 ghemeenehck daerom
niet en laet soo 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 vietbolwerckige schansen, daarmen in leggen mach
300 of 400 Crijchslieden, van grootheijt en form gelijck hier na etjgentlicker
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 bullegs
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 vietbolwerckige schantsen en vande dertien of veertien Papemutsen die hem
naast sijn. Maer om door teijckening noch beter te verclaren tgeene tot. hier toe

* * * * %

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 a 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 fourteen nearest
bonnets. But to explain by a figure even better what has been said before: let
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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 voeten 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
tleger 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, daef 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 statéd 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 already a reasonable
length: In which connection it is also to be considered that when the enemy’s
army has occupied a position in front of one of. these 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 guatds ate necessaty, 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,
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 as to encamp in them as many infantty 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 custains being only so long
that the redoubts are large enough to encamp so many soldiers in them as are
deemed necessary.

St111 I think that in these redoubts there must be huts for the soldiers and
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en soetelaers 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 omrmgelmg,
bekent is, de meijning vant geene men in een gedeelte te doen heeft.

Hier moeten volgen omringelingen van sin 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 verclaten, soo

X ¥ X ¥ x

sutlers in order that, in connection with the inconvenience to the guatds, 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 redoabt 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. §'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 plaetsen daer borstweeren sijn, en die voorss openheden sijn gestopt.

In gelijck hier déese 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, seemg 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 descnbed 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'cerste vant naerderen tot op
de grachtcant (contrescarpe), het tweede over de gracht, het derde over den wal.
.Ende want elck deel sijn besondetlicke manier vandoen heeft, soo sal ick elck

Dese worden bij . s .- . .
veelen genoemd besonderlick beschrijven: Maer angesien daer in seecker woorden commen diemen

als volcht: elders weijnich gebruijckt en onbekent sijn als
1. Trencheen L LOOngaveﬂ:
2. Cordegarden - 2. Loopschansen,
3. Baterjien 3. Grofschutweeren,
4. Galeriien 4. Looven, '
met noch drie woorden van graving, als
5. Usiitsetten 5. Blootgraven,
6. Zapperen 6. Bedecktgraven, en
7. Mineren 7. Ondergraven,

s00 sal ick die eerst 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¢ voorstel 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
counterscarp, 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
proposition various conditions of sapping. In the 3rd proposition 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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v I.-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. :

* Kk KX Kk X

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 dxtch 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; general 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 viethouckige form beteijcke-

* X * K« K

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 duting
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 Nj;
fusthermore 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 staet 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 ecen form noch
beter te verclaren, lact A een grofschutweer sijn alsvooren, waer nevens vervoucht
is de loopschans B, hebbende t'samen den gracht C gemeen.

* ¥ % * %

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 wider
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.

VI. 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 grachteant.

Wanttet somswijlen deur t'cleen getal der belegerden of deur haer onervarent-
heijt, versuijm of ander oirsaken gebeuren can, datmen den eersten nacht met
blootgraving* tot opde grachtcant comt, sonder bedecktgraving®, en datmen die
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.

5th DEFINITION

Setting out or 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 earth, is covered
by earth.

1st PROPOSITION:
To explain the common rule of the manner of approaching -
0 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 daermen
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 assumne, 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 on¢’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 aspotthat
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 being 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 soldiers 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

1) See Part 2, note 3 on p 355,
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is, en datmen ande grachtcant verseeckert genoech commen mach, men steeckt
eerst totte drie plactsen 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 kini 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’eefde 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 vethoocht na tbehooren. Om welcker gestalt noch
eijgentlicker 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 uijr tijts,

* Kk Kk *x %

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 sees 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 everywhere 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 hurry 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 schietenide 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 desgelijcx
is oock te verstaen mette twee grofschutweten 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-
weeren 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 ver-
dragen.

* * Kk 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 pieces, 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 B CDand 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 pla.ced The parapet
of the trench dug beforehand along the counterscarp, being QR, coming behind
the batteries, is raised to 6 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 ordnance 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 cersten 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,
s00 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 sallles 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 counterscarp, 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 inthat 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 vootts 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.

* * * K *

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
behootlicke 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 cijsch der loopgraven ver-
claert inde 1e 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.

* Kk Kk K* *

2nd PROPOSITION:

To explain various conditions of full sapping

Full sapping, as applied when the enemy is too nearby for the flying sap, is as a
rule effected as follows:

A sapper goes ahead 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 voot-
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 oock 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 cersten graver an I, en BG sij
voortgetrocken tot datse KM deursnijt als an L, dit soo sijnde, tis openbaer dat at
wat inden driechouck 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, 1n 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
heijjmelick 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 beclecktgraven 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 toegravende 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 p0551b1e 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 sutprised 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
carth 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 diggers 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 woi'lld take much longer by full
sappin

EIEO §romote full sapping 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,

N e
N
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Fig. 13 Repair of erroneons 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 seer na de Stadtsijde loopt, al stonde
hij int graven soo diep in d’eerde, dat hij geduetlick 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 sulcx 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,

* Kk * Kk %

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 earth 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 a 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 gaet, 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 behoorh;ck 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, oock 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 belegeraers ondergraving* te
wercken; maer op soo 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 borstweeten der belegerden dieder mochten overgebleven sijn,
waer benevens al de musquettiers oock geduetlick 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 via 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
rale one should act in this and similar mishaps, my feeling is that one should
go from H topoint 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)HKEF, 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 followmg 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 thfough 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 crossings 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 musketeers
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 pafapet, 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 tijs, 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 s tgeene ick vant naderen deur de gracht uyr min Vader Za.
Jc/arlzftm beb, belangende vant naderen deur de wal daer heb ick al-
leenlick dese volgende anteijkeningen 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 stact 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, voick, grofschut
en magasijnen dieder ontrent sijn. Het ondergraven is goet om dat de belegerde
geduerlick in vreese sijn van op te springen.

V. VOORSTEL:
W esende gegeven de grontteijckening van een Stadt; te trachten na de
bequaemste teijckening der loopgraven dieder vallen can, om na de manier vandien
de nadering totte 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 eenm 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 fteely 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 rafts 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 is what I have on the approach through the moat from my deceased
Father’s writings; concerning the approach 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 rettenchments, 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.

sth PROPOSITION: |
The ground plan of a town being given, 1o 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, elevatxons behind which one can go under cover, and which are prov1ded
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

* kX * *x *

Such a ground plan I take to be the annexed form, of a town with 13 bastions
A,B,C D EF G 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. Irrégular foriress with approaches and three kinds of sapping, |
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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 hebben 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 plactse 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 noot is de-bequaemste nemen can, als S, T en V.

V1. 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
bastions 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, particularly 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 §, 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 bljjft, maer terstont
ander in haer plaets mach hebben, den Overst salt vernemen bij al de gheene daer
hijt. schijnbaetlick 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 lejjtsmannen moetmen
alleenlick soo groote besolding geven, of vereeringen doen, datmen metter daet
bevindt genouch bequame daer na te trachten, die in onversaeftheijt malcander
soecken te boven te gaan.

VII. VOORSTEL:

Inboudende 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
maerdering 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; maer 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 vetlooren 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 wotk 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
necessary 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 a 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 taking the counterscarp (I).
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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 plaetsen bedien borstweeren, d’ongetippelde,
wegen.

'Dit loopgracht BC langs de Stadtgracht is oirboir ten aldereersten 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.

*x K ok Kk K

DIAGRAM I

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 besieged 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, § y.rtem‘att.'c manner of approaching and taking the counterscarp (I1).
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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. i

Tis oock te gedencken datmen int maecken van t'selve borstweer, een voet-
banck bewaer vant maijlandt self. Oock datmen op de achterste sijde d’eerde int
eerste s00 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.

* * Kk Kk K

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
spare 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 (II1).
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IIT 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 cordegatden 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 wuijtvallen 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.

* k K Kk *

- DIAGRAM III

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:
Inboudende seecker manier van Waterloopgraven.

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 cock 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 hears
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 thete and have fired,
so that the enemy could not have remained on the counterscarp. One might call
these water trenches.
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OF PIKE REDOUBTS
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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 a 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 or troops of pikemen and musketeers were arra.yed 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 cotrected by colonel Dr. J. W. Wijn (see also
note 24), the author of Het Krijgswegen in den tyd van Prins Maurits (Utrecht 1934). S

Y) Gen. Introduction, pp. 4 ff.

%) 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 Maseriae
Dpoliticae, pp. 203 . and Beeckman’s Diary (de Waard, 11 p. 424); in addmon Hahlweg, Die Heeres-
reform der Oranier und die Antike, pp. 125 fT.

%) Gen. Intr. pp. 8, 9.

- 485 -




472

Journal tenu par Isaac Beeckman de 1604 4 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 redoubts”, 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 arrays4) 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 )
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
criticizes 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 - Politicae, follow the 4 chapters “entitled:

Of the array of the pike redoubts.

Of the marching and wheeling of the pike redoubts.

Of the irregular pike redoubts.

The manner of exercise in learning the use of the plke redoubts.

el ol a

A Sth 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 (sce 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 Johaan Jacobi von Wallhausen, L’ar? militaire pour I’Infanterie (1615); similar battle-
atrays also 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. In#r., this M.S. may have been composed by Stevin
himself.

%) See Gen. Intr. p. 12, from which it appears that de Waard has not published everythmg from
Beeckman’s notes on thc 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.

) 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 5o men, surrounded by 4 troops of
pikemen, together 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, chapter 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 corners 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”, i.e. 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 larger, 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 Mar. pol. fol. 195, 4th definition:
“'fI‘en files, one half pikemen, the other musketeers, make a company”. Also here therefore a depth
of 10 ranks.

. 1) That, in addition to the:pike and the rapiet, the piketnen also had to catry 2 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, Krijgswezen, pp. 134-140, the order of Febr, 4th 1599 quoted
there, p. 137, and the figures from the work of Jac. de Gheyn (see note 11) in Staatse Leger part IL.

1) 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 aantekeningen van joban de Middelste van Na.r.rau,
part VIII; Hahlweg, Die Heeresreform der Oranier p. 36).
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of practising the soldiers in handlmg the pxke 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
more 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, 4and 6, and of 3, 5 and 7 companies, respectively, all with troops of 25 or
30 men and subsequentiy 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 2 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 tedoubt; 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 adaptinig 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.

12) On experiments with shields, with which the curassiers were equipped, see Wijn, pp.
153 L.

1%) Beeckman speaks of ‘“‘even” and “oneven”; Stevin (at least in the manuscript) of “parich’
(paired) and “onparich” (unpaired).

14) Here Stevin departs from his pr1nc1p1c of the array with not more than 5 ranks (see also
note 9).

1“) For this decimal orgamsatlon see also Stevin’s Castrametatio, fol. 49, where mstcad of “ban-
ner” the word “pennon” is used (Part 2 of this Volume).
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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 18), 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 Swedeén, 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 la 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 unnecessary to carry
large quantities of digging equxpment and by which probably the “spade-pick axe”
was meant 18),

A typical 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 létter 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”,

Pelsencer’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 particularly 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 614 Fusz langer Stock mit zwei Spitzen, deren- jeder Musketier einen
tug......... beim Angriff feindlicher Reiterei pflanzte der Mann die Schweins-
federn schrig vor sich in die Erde, so dasz dann das Fuszvolk ein Sechsfacher

18y Gen. Inér. 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) Dijksterhuis, p. 18, 354; Pelsencer, J. Remarqgues sur une lettre inédite de Simon Stevin (Lychnos,
1937. P. 373). : _ ~

18) Dijksterhuis, p. 355.

19) Munthe, Kongl. Fortifikationens Historia I, (Stockholm, 1902) p. 220, note 1.

20) Barkman Gustaf I Adolfs Regementsorganisation vid det inbemska mfanlerxef Meddelanden
frin Generalstabens Krigshistoriska Avdelning (Stockholm, 1931), p. 73, note 3.

21) Swedish text: “Stevin &syftar s.k. Svinfjddrar, ett strids-medel som sedermera anvindes av
det svenska infanteriet i ovan angivet syfte”.
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Giirtel fester Spiesze umgab....... Kleine Abtei.lungen vermbgen sich mit
solchen Schweinsfedern trefflich zu sichern, sei es im Vlereck 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 a 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
Iength 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
by 1, 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.

am

Z RbA=

%) Tihns, Gesch. d. Kriegswiss. p. 1284.

3) 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-
ed from Johann Gottfried Hoyer’s Geschichte der Kriegskunst, 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 shottened, so that the pikes of the back ranks 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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G4

) pade-piék 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 haer Pijckiers niet en connen geholpen
worden; sulcx dat de Musquettiers terstond den rugge keeren haer eijgen
Pijckiers opt 1ijf lopen en d’'een met d’ander in onoirden op de vlucht geraecken.
Maer soo men de Musquettiers int middel stelt tusschen twee hoopen Pijckiers,
soo 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 geduenghe 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,

1. BEPALING.
Pijckschans is een oirden van Pijckiers, s00 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 happenéd during this war on convoys, escorts and other campaigns
(as usually occurs 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 drawup 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, ate 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 definitions, 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 w1th0ut
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'eerste sijde beteijckent, E F G H de tweede,
I KL M de derde, en N O P Q de vierde: Te weten d’cerste 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 500 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 eersten, 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 Musquettiers 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-

* *x Kk K K

Let for. further explanation of figure 1 ABCDEFGHIKLMNOPQ represent 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 5th 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 Sth subdivision,
chapter 7, and return into it whenever they like, without bringing disorder to the
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Fig. 1. Pikeredoubt of 4 companies (General shape).
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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 cen pijckschans van vier vendels, waer. me
genouch verstaen schijnt de eijgenschap van grooter en cleender pqckschansen
welcker oirdening en ander omstandigen hier na van elck int besonder breeder
sal beschreven worden,

* K K ok Kk

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 hereinafter in
particular.
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iI. 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.

ITI. 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 sijde ] K L M en N 't begin der sijde N O P Q.

Noch staet te gedencken, dattet geweer deses Crijchsvolex sal syjn 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 plaetse daer men de Pijckschans hebben wil,
als neem ick den cersten 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 214, 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 cotner 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

7

In arranging a pike redoubt four main sections are to be distinguished. First,
of the position of the soldiets 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 more 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 row, including 25 intervals needs 26 men, vidlic. 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 F Kk K

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 Sth 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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IL 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, blijvende al d’ander
stilstaende, en is dan de gestaelt des hoops als inde form B. Daer na treet den

* *x * K %

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 more 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 an 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

* *x x 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 charges his pike perpendicular to the
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Fig. 5. Charging pikes for protection of the musketeers (1rst .ftage ).
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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 uijterste 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 eerste 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.

* * Kk * K

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 uit wijst, wesende van drie vorcken A B C, D E F; G H 1, 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.

* * XxX * *

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 cersten 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 stjde 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 compames 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 frorn 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 tmoops, 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, waet 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 5e 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 Rijeleijers rijen en leden der vanen in wesen
blijven can, maer met minder menichte van anchshen 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 fxgure 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 Pijckschans 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 veroxrdenen 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, arrangmg it as in the
drawing O, and so on with others.
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Fig. 11. Pike redonbts of smaller bodies than campanié.f of 100 men.
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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. Daer 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 marcheren, voorttreden, en swencken
der Pijckschansen.

De voorttreding der pijckschansen is oirboir in verscheijden ansien: Ten eersten
om eerlick te vertrecken sonder vluchten, 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 na 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 behoorlicke 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, 500 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 a more protected place, such as towns, fortresses, woods or
interrupted watery, marshy lands, where cavalry is at a dlsadvantage and must
yield to the infantry: Secondly to remove a conquered booty within sight of mose
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 re-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 musketeers, 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 & K *x

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 cen
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 ok ok Kk *

If the-ditch had a bend, ot 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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Fig. 13. Irregular pike redoubt for enclosing the confluence of two watercourses.
Fig. 14. Irregular pike redoubt for enclosing a bend of ariver.
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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
viethouckige 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 voetvolcx EF sij sijn besloten. Maer soo sij meer
volex hadden dander noodich is om sulcken sijde te maken, men macher meer
veroirdenen, d’een achter d’ander, gelijck GH met IK en diergelijcke, sulcx,
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 einden 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.

* * k& *x %

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
the other, as GH and IK, etc., so that if the fitst EF must fall back, they can
retreat through the openings of the second GH, while the enemy, pursuing in
disorder, is met by ordetly 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 thete
for musketeers, because the enemy, trying to break 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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Fig. 15. Irregular pike redoubt for mobile defense of an access between two
water-courses

- 525 -




512

IITII. 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
weetstaen, 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 neemn, soo-.en valt daer af hier niet te seggen: Nu dan voor handen
sijnde 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,
sulecx 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 seen 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 5Sth 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 corner 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 leatn 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 lowering 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 manner of chapter 7 of the
5th subdivision.

In the eleventh place, the musketeers shall learn outside the pike redoubt
to pursue the cavalty 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 geduerlich 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 niet 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,
so0 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 voorhanden is tot weijnich grachts,
want alleenclick 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 15e, 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 gomg out only so far as they can-
safely return in between.

In the twelfth place, in order that the flight of the musketeers, if COﬂdlthl‘lS
become serious, shall not cause the pikemen to panic and to join the flight, the
pikemen shall in advance learn to maintain their battle arrdys, in order to
receive the musketeets 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 surptising 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 figute 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 are not enough 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 apatt. This being said, it is necessary also to practice in this
respect and to investigate how ecasily 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
infantry is more 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: Eerstelick,
dat elck sich leer stellen als Vaendrager op een der vier houcken, om te beginnen
d’oirdening der vier sijden daer in't 1e 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 requirements 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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INDEX

accretion (of low grounds), 215-221

ADRIAENSZ, ANTHONIS, 26

ADRIANUS ROMANUS (VAN ROOMEN) 34, 41

AELIANUS, 375, 377

afdaking, 54

alarmplaats, 358, 360

alarm post, 359, 361

alluvial accretion, 215-221

ambtlieden, 250

angle, wooden, 10§

angles, re-entering, 195-199

angles, salient, 199-209

ANTHONISZ, ADRIAEN, 19, 26, 27,-161

Antwerp, 33, 145, 236

anwassinghe, 214-220

approach, 402, 404, 405, 406, 411, 423-468

ARISTOTLE, 43, 219

army camps, 7, 230-263-271-275-373

army camps, as a whole, 297

army camps, drawing, 347, 349

army camps, ideal, 371-373

army camps, Roman 250, 281, 254, 263, 273,
367-371

army camps, staking out of, 353-363

army, on the march, 343

army, organisation, 7, 375-397

army, tactics, 4, 471-517

Art of Fortification, 3, 4, 7, 29-231, 235, 238,
403, 459

Arz of Fortification (English translation), 34-,
99, 1031

ArTHUS, G, 35

artillery, see: ordnance

artillery general, 289

assailing (with ladders), 143

astrolabe, 103

attack by trenches, 401, 404, 423-468

BALTHASAR, FLORIS, 258, fig. 2

bank, 55

basin (scouring -), 237

bastion, 32, §3, 125, 135-149, 193, 235 and
passim

bastion, double, 125

bastion, half, 193

bastion, polygonal, 145

bastion, rectangular, 143

bastion, separated, sce: ravelin.

Batavia (Jacatra, Djakarta), 22

battery, 429, 431, 438, 439

beacons, 355

bedecte wech, 56, 124, 166, 174, 188

bedecktgtaven, 432, 444-450

BEECKMAN, ISAAC, §, 8, I1, 256, 402, 471, 474

BELIDOR, 23§

Belegeren van Siteden en Sterckten, Vant, 12,
399-468

Bergen op Zoom, 191, 231, 405

beschoeying, 56

Besieging Towns and Fartre.r.re.r, Of, 259, 399-
468

bevelling of corner troops, 488, 489

BIERENS DE HAAN, D., 20

binnenwercken, 452

blootgraven, 405, 432

Bois-le-Duc, 405

bolwercken, 52, 124, 134-148, 192, and passin

bolwercken, afghescheyden, 148-

bolwetckxpunten, 424

bonnet, 403, 404, 413, 417-421

botstweeren, 54, 164, 416

bosgaten, 6o, 156, 174, 176

boveplaets, 60, 154

breach, 135, 137, 438

Bretten, huys te Bretten, 216

BRIALMONT, ALEXIS, 4, §, 6, 16, 32, 109, 125,
153, 161, 179, 191, 205, 215, 235, 250, 256,

. 259. Lo
Brielle, 35, 36, 238

BRIENEN, HENDRICK VAN, 17, 31, 34, 41
Brittenburg, 217

brothels, 297

brugschepen, 335, 342

buijtenwercken, 440, 442, 443
bulwarks, see: bastions

Burgherlicke Stoffen, 5, 11, 401, 471
butchers, 365

buttress, 109, 187

cabeschoeysels, 124, 166

cade, 54

Cadzand, 25

CAESAR, 255, 369, 403

Calais, 235, 236, 240, 241

CAPELLE, J.P. VAN, 4, §

caravels, 337

CARDANO, G., 34, 43

carriages (Waggons), 250, 293, 323-329

casemattes, 63, 189 :

Castrametatio, 4, 7, 247, 250-261-271- 275 307,
401

CASTRIOTTO, §§

catten, 6o, 178

cavaliers, 61, 179

cavalry, 250, 283, 285, 307, 471, 479 °

circumvallation, 403

clapmutsen (papemutsen), 403,°412; 416 418-
420

claveren, Bourgoense; 110

clover, Burgundian, 111

COEHOORN, MENNO VAN, 37, 63, 100, xz;, 151,
191, 231, 238

COEN, JAN PIETERSZ, 22

sscontrascarpa’, 56
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coorde, 166

cordegardes, 465; see: redoubts

cordon, 167

counterforts, 187

countermine, 63

counterscarp, §7, 125, 167

couriterscarp caponiers, 191

courtine, see: curtain

covered way, 57, 125, 167, 175, 189

crans, 68

cross, right-angled, 103

cross, surveyer’s, 105, 355

CRUYNINGEN, MAXIMILIAAN VAN, 17

Crychspiegeling, 6

curtain, 55, 63, 133, 137, 143, 157-167, 438,
and passin

curtain, large, 63

damloopet, 337-340

DAVIDT VAN ORLIENS, 18, 19, 27

decimal principle, 254, 383-397

Delft measure, 129

Deventer, 236, 244, 245

distribution of soldiets, 375-397

distribution of soldiers, Greeks, 375-377,
395-397

distribution of soldiers, Hebrews, 375, 379-
381, 383-395 ‘

distribution of soldiers, Romans, 377-379,

397
distribution of soldiers, Tatars, 379, 381-383
ditch, 55, 125, 169, 209, 359, 417, 418, and
passim
ditch, dry, 125, 227
ditch, tracing of, 359-363
ditch, wet, 229, 235
drawing, bod11y, 53
drawing, on papet, 347-353
driebaecking, 355, 435
DURER, ALBRECHT, 155
DUYCK, ANTHONIS, 15,.24, 257, 406
Dutch language, 41, 42, 63, 65, 215, 231
DIJKSTERHUIS, E.J., 4, 6, 16, 179, 213
DZENGIS KHAN, 255, 379

Eighty Years’ War, 401
elevation, 53, 93-99
embrasures, 61, 157, 175, 177 -
encampment, 263-373
enclosures, 463

ensigns, 383, 387
entrenchment, 263

envelope, 169 )
equipment, army, 293, 299-343-
estuatries, 237
EUCLID, 34, 45, 73, 117, 13§

face, 57, 438

kmg, 32, 57, 59, 177; see also: striking
Flushmg, 20, 35, 236, 242, 243
»forbici”, 197
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forman for the approach, 459

Formen van Logeeringen, 253

Fortification (New Manner of) by means of
Pivotted Sluice Locks, 4, 20, 215, 233-239

fortification (Dutch system), 4, 33, 37, 125,
169, 235

fortification (Italian system), 4, 32, 33

fortresses, building of, 31-231, 235, 237, 401

fortresses, hexagonal, 31, 65

fortresses, on hills, 223

fortresses, irregular, 31, 117, 19T

fortresses, investment, 401, 402, 403, 410,
413421

fortresses, in marshes, 227

fortresses, pentagonal, 115

fortresses, regulat, 31

fortresses, scope, 119

fortresses, on ot in the sea, 225, 236

fortresses, on silted-up land, 221, 236

FREDERICK HENRY, Prince, 258, 401

FREITAG, ADAM, 408

galleries, 433

garland, 67

gate, 185

Geesrtruidenberg, 404

geodesy, Roman, 255

gheschut, 122, 132, 250, 308-312, 337

GIRARD, ALBERT, 35

GOETHALS, §

gotdine, 132, 136, 142-166, 438, and passim

gracht, 54, 124, 168, 208, 416, 418

gracht, drooghe, 124, 226

BIavers, 433, 437, 440, 444, 446, 449, 456, 458

Greeks, 251, 254, 375, 377, 395, 397

Groenlo, see: Grol

gtofschudtwcer, 428-431, 438

Grol, 17, 257, 258 (fig. 1)

GROOT, JOHAN HUGO CORNETS DE, 21§

Gulik (Juliets), 21, 36, 250, 256, 257, 258
(fig. 2 and 3), 297, 335, 341, 401, 402, 453

gunpowder, 289, 321, 327, 331

GUSTAVUS ADOLPHUS, King, 475, 476

Hague, The, 24

HAHLWEG, WERNER, §, 8

hantroer, 473, 484

harbour, 237

Harderwijk, 17-20, 19 (Plate I), 236
head of sap, 444

Hebrews, 251, 254, 375, 381, 383
HENRY IIT, Count of Nassau, 33
hmdcrwcnng, 410

HOEFER, F. A, 18, 20

hog feathers, 475

HONDIUS, HENDRICK, 21, 2§3, 258, 408
hom-work, 205, 403

houcken, inwendighe, 194-198
houcken, uytwendxghe, 198-208
houder, 237

Hulst, 17




huts, see: lodgements
hutten: see: logijsten
HYGINUS, 2§§

»lgelbalken”, 476

infantry, 250, 281, 303-307, 471

inns, 297

inundation, 238

Instructie voor de Ingenieursschool te Leiden, 20
investment, 402, 403, 410, 413-421

JOHAN van Nassau, 8, 471
JOSEPHUS, FLAVIUS, 254, 375, 381
Juliers, see: Gulik

kaghe, 334, 340

Katwijk, 236

kerveels, 336, 340

ketch, 337, 341

kielspitting des grachts, 358-363

krijchsvolcxverdeeling, 374-396

krijchsvolcxverdeeling, Gricken, 374-376,
394-396

krychsvolcxverdeeling, Hebreen, 374, 378-
380,382-304 .

krychsvolcxverdeeling, Romeinen, 376, 378,

396 .
krijchsvolczverdeeling, Tarters, 378, 380-382

legermeter, 249, 344, 352, 354

Leghermeting, 7, 264-398

Leiden, 20

leijtsmannen der naerdering, 458

lift-lock, see: lock -

lijsten, 298-344

Lingen, 236

LIPSIUS, JUSTUS, 254, 279

lists of implements, 299-345

lock, lift, 238

lock, sluice, 7, 235, 239

lodgements (huts), 256 263, 279-293, 357,
359 417

logijsten, 278-292

loopgraven, 424, 435466

loopgraven, water-, 467

loopschansen, 426-428

looting, 403, 411

looven, 432

magazijn, 293

MAGGI, GIROLAMO, §§, 129, 19§

MALLET, 3§, 103, 117, I61, 259

Malta (La Valetta), 145, 197

Manuscripss of Stevin (Royal Library), 9, 10,
I1

market place (of army camp), 250, 295, 353

marking of weapons, 389

marking out of army camps, 247-263-373

MAROLOIS, SAMUEL, 20, 27, 31, 37, 15§, 235,

masonty, 109
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Materiae Polfticae; §, 11, 471

MAURICE, Count of Nassau, Prince of
Orange, 3, 17, 24, 27, 33, 249-254, 256,
259 (fig. 4), 261, 279, 287, 349, 351, 353,
369, 401-407, 451, 471; III (Plate)

measures, 24, 25, 127-133

measuting and planning army camps, 249~
373

merlon, 61 157

meting des leghets, see: teijckening

METIUS, ADRIAEN, 26, 117

metselrie, 108

middelgracht, 54

middelplaets, 60, 62, 154

Militaire Afbecldingen, 13, 252

miners, 250

mining, 433, 453

model, wooden — of fortress 93, 99, 103

MOORE, JONAS, 103

moortcuijlen 62, 188

MOTLEY, 3, 8

muerbrake, 134

munitie van oorlogh, 250, 289, 320-322, 326,
330

musketeers, 471, 479-

naerdering, 410, 422-468
NEREE, RICHARD JEAN DE, 267, 268
NORTON, ROBERT, 36

Observationes des Grafen Jobann des Mittleren
vonn Nassau-Siegen, 251

officers, 250, 291, 301, 31§

officials, 250

officieren, 290,.300, 314

Old-Dutch system 123, 169

omringeling, 410, 412-420

ondetgraven, 433, 452

onderhouden (quartier), 364-366

onderplaets, Go, 62, 154

opsienders der wercken, 458

ordnance, 123, 133, 250»-309'3‘3, 337

,,ordre renforcé”, .

orillion, 59, 1571, 155

ORLIENS, DAVIDT VAN, 18, 19, 27

Ostend, 17, 35, 36, 401, 402, 405, 450

outworks, 403, 441, 442, 443

overwelfsel, 69, 154

paetschip, 341, 342

papemutsen, see: clapmutsen

parapet, 55, 165, 417

PASINO, MARCUS AURELIUS DE, 33, 111, 129,
195

pennon, 383, 387

percken, 465 .

pikemen, 471-

pikes, 473, 476, 494, 495

pikes, charging, 490-495

Pike Redoubts, Of, 469-517

pike redoubts, array, 471-475, 479-505
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pike redoubts, irregular, 474, 506-511
pike redoubts, learning the use, 474, 513-517
pike redoubts, marching, 474, 505

. pioneers, 250
pistol, 473, 485
place (higher, mlddle, lower), 61, 63, 155
plan, ground-, 53, 67-93, 103-
plan, raised-, 53, 93-99
platcloot, 102
platform, 61
platte form, Go
PLUTARCH, ;67
POLYBIUS, 250, 254, 255, 279; 309, 371, 377
polygons 115, 117
pontoons, 335, 341
pootten, 184
Problemata Geometrica, 17
puntsijde, 438
pijcken, 494, 495
piicken, vellen der, 490-495
pijckiers, 478-
Pockschansen, Van de, 12, 469-517
pijckschans, oeffeningh, 512-516
pijckschans, oirdening, 478-504
pijckschans, onvolcomen, 506-511
pijckschans, voortreden en swencken, so4

quarters, army -, 279-285

quarters, officers -, 289, 291

quarters, Princely -, 259 (fig. 4), 287
Quartermaster, 249, 355
Quartermaster-General, 249
quattieten, 262, 278-284, 354-358
quartieren, officieren, 288, 290
quattier, Prinselijk, 259 (fig. 4), 286

rampatts, 55 ; see also: walls

RAMUS, P., 43

rapier, 484, 485

tavelin, 149, 205, 235, 237, 239

rechtcruys, 104, 355

reconnoitring, 402, 403, 411

tedoubt-atray, 486

tedoubts, 141, 403, 413, 417, 426, 427, 429;
see also: pike redoubts

. Rees, 15, 27, 236

regimenten, regiments, 250, 281, 285,303-307

repaits, camp -, 365-367 .

retrenchments, 185, 453

Rhijn, Rhine, 217-219

siver-arms, 237

rod, roede, 24, 23, 353

Romans, 250, 251, 254, 255, 263, 275, 367-
371, 377, 389, 397, 403

ROOMEN, ADRIAEN VAN, 34, 41 .

Ruich Ontwerp van Krijchs-saken, 14, 249, 252,
301

RUSE, HENDRICK, 117

ruytetie, 250, 282, 284, 306, 478

sallies, secret, 63, 189
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sapping, 404, 433, 437, 441, 444, 447, 450,
455, 457, 459

sapping, full-, 432, 444-450

sapping, flying-, 405

scarp, 57

schans, schaats, 140, 412, 416, 426, 428

schansoitden, 486

schantsgxavcn, 222, 223

Schenkenschans, 22, 301

schepen, 332-342, 392.

SCHOOTEN, FRANCISCUS VAN, 32, I17

schutsel, 58, 150, 152

Scots, 307

scouring of waterways, 237

SENERPONT, CLAUDE VAN, I7

SERLIUS, SEBASTIANUS, 133

SERSANDERS, ANDRIES, 258, fig. 3 .

setting out, 405, 433

shelving, 55, 171

ships, see: vessels

shoulders, 151

sieges (Prince Maurice’s), Grol, 17, 257
Gulik, 21, 36, 250, 257, 297, 401, 402, 452
Hulst, 17
Ostend, 17, 35, 36, 402, 405, 450
Rees, 15, 27
St Andries, 17, 402, 406, 466, 467

Sint Andries, 17, 402, 406, 466, 467

sluice locks, 7, 235, 239

Sluis, 25, 237

SNELLIUS, WILLEBRORDUS, 2§

soetelaers, 280, 366

SOLEMPNE, ANTOINE DE, 17

Spabijlhou, 6, 472, 476, 478, 484

spade pick-axe, 472, 475, 476, 477, 485

SPECKLE, DANIEL, 32, 129, 133, 145, 407

St Andrcw see; Smt Andries

staking out camps, 343, 353

standard, 383, 387

standard rod, 24, 25, 129, 353

standaert, 382, 386

Staten van Ootlog, 249

STEXCHEN, MICHEL, 6

sterckte, seshouckighe -, 64

Sterctebon door Spilsluysen, Niewwe Maniere van,
7, 20, 233-239

Sterctenbouwing, 3, 7, 17, 29-231, 458

Sterctenbonwing (English translation), 34

steunstijlen, 108, 186

STEVIN, HENDRIK, §, 6, 11, 401

STEVIN, SIMON, 3-37, 215, 249, 287, 385, and
passim; see also the Introductions

stiffening, 109, see also: buttress

storm (met leeren), 142

striking, 57, 59, 125, 417, and passin

striking angle, 59

strijcken, 56, 58, 124, 416

strijckhoucken, 58, 154

superintendant of the fortifications, 459

sutlers, 281, 367

»svinfjadrat”, 475



tactics, 4, 471-517

TAMERLAN, 25§, 277, 379, 397

tand, 60, 156

TARTAGLIA, NICOLO, 33, 30, 129, 195
Tartars, 251, 254, 379

teghengraf, 62

»tenail”, 197, 205

teijckening des leghers, 346-364, 372-374
teijckening op pampier, 346-352
THETI, CARLO, 129

Thiende, De, 383

tienighe verdeeling 254, 382-;96
town-plan, 254

tracing of ditch, 359-363

trenches, 401, 404, 424, 435-466
trenches, wet-, 406, 467, 468
trespassets; 387

tribuni, 263, 377

uijtganghen, heymelicke, 62, 188

VAUBAN, DE, 37, 109, 167, 402, 406, 407
vault, 69, 155

VEGETIUS, 25§

vendel, 382, 386

verplompen van houckhoopen, 488, 489
Verschyde Legerquartieren, 253
vertreckwallen, 184

vessels, 250, 331~341, 393

VITRUVIUS, 13§

vivres, 330

voetvolc 250, 280, 302- 306

523

vootbeelt, houten- eender stercte, 92, 98, 102
voorwalleken, 444
vorkpijcken, 484

WAARD, C. DE, §, 8

waghens, 292, 322-328

waggons, see: carriages

walbrake, 438

walganck (leeghe - of hooghe -), 54

wall, 55, 125, 165, 195, 237

wallen, 54, 124, 194

wall, bottom, 125

Wall, double, 125

wallway (lower or higher-), 55

war munitions, 250, 321-323, 332

water-mill, 237

watet trenches, 406, 467, 468

watetloopgraven, 466, 468

WAUWERMANS, H., 32, 33, 407

WIJN, J. W., 4, 14, 251, 253, 254, 403, 403,
471, 473

Willemstad, 236, 237

wiLLIAM rours, Count of Nassau, 4, 8, 250,
401, 471

WILLIAM THE SILENT, 3

wimpel, 382, 386

Wisconstighe Ghedachtenissen, 9

wooden angle, 105

XENOPHON, 2§1, 256, 295, 371, 373

Yzendijke, 25, 236
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1
2
3
4
5
6
7
8
8

10
11
12
13
14
15
16
17
18

. Amsterdam

. Antwerp

. Arnhem

. Bergen op Zoom

. Bois-le-Duc

. Breda

. Bredevoort

. Brielle

a. Hellevoetsluis
(south of Brielle)

. Cadzand

. Delft

. Deventer

. Doesburg

. Dordrecht

. Emmerik

. Enkhuizen

. Flushing

. Geertruidenberg

. Goedereede

19. Grol = Groenlo

20.

21
22

23

Gulik

. Haarlem

. Harderwijk

. 's Hertogenbosch
. Heusden

24. Hulst

20

. Juliers

25. Kampen
26. Katwijk

27

. Klundert

LEGEND

28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
16.
49.
50.
51.
52.
53.
54.
55.
56.

Leyden
Lingen
Maastricht
Meurs
Middelburg
Oostburg
Ostend

Rees
Rijnberk
Rotterdam
Schenkenschans
Schiedam
Shuis

St. Andries
St. Anna ter Muiden
Texel

The Hague
Tholen
Utrecht

Vere
Vlieland
Vlissingen
Willemstad
Woudrichem
IJzendijke
Zaltbommel
Zierikzee
Zutphen
Zuyderzee
Zwolle
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