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The conventions used and the Eresantation of the Teaxts

Underiined '1stters in's word indicate a ligature, or the‘long German ‘'s', "°

A number ‘in a box thus @ . indicates one’'of the plates appended here.
Reference to the bibliography given here are by way of a-capitalization of " "
the author's name and a bracketed’'date to give the work or edition, e.g. -
VALLE (1524).'Uoiku that have not been saesn have an asterisk”sgainst™"them,v®:*
e.g. (1589%), 'No general solution to the problem of the capitalization of
titles has been found and therefore no particular significance should:be™
attached to the-form given, Exact references to a text are given by way of ~
r. (folio) or p: (page), depending on whether the sheets are numbered-on

only one (f,) or on tuwo (p.) side; 'a' or 'b' have been used to indicate

the different”esides’of*a“folio, and recto (r;) and verso (v:.) only occasionally
for'particular reasons, The unnumbered sheets at the beginning or works °

hsve been gensrally given a notional numeration, by way of f, or p. ' "¢
depending on the way the leaves of the work are numbered and with a’

bracketed roman numersl, counting the title page as (1);"e.9. p. (viii)

or . (vib). Signatures (Sg.) have generally been referred to throughout
when the leaves are unnumbesresd in a work, GCenerally, references to the °
different volumes here have been by wey of a Roman I or 1l thus underlined.
'Belouw’ or 'above'’ refsr to the same volume, Biog.refers to the biographical
sections of Pt. I:(1). Rof.innée“to the texts given here in volume II ‘'
have been by way of a page, and generally'a line refsrence (1.). Thesa

1ine references are purely internal. A refesrence to the place in the orininal
vork where the text occurs is’'found at the beginning of ieach section of

text except when one section begins‘on the same’page on which the last °

finishes, Where a change of page occurs in the original work an ssterisk ~*°
will be found in the margin, TR indicates’'a ndl paragraph, gensrally,’

In quoting texts,generally, the intention 'has beaen to follou as far as
possible the original text quoted in terms of’ spelling, printing style,

and the use of abbreviations. 'sic' has not generally been used and '

srrors have been given as in the original, although the difficulties of =*="
proof }sadinﬁ prnclu?&ﬁlny"abs;ibfé guarahiaihnh this being given, 2.
There are a number of teasons for the presentation of the texts in volume
11 as has been done, These texts indicate how ' discussion on practical +*
matters often had a strong philosophical cast.” Taken singly the pieces of
text quot;d, g-no}illy formed only s very small” portion of the works from
which they come, and hence are sll too easily passed over lightly, or’ '*
dismissed., Yet assembled they do show a ccmmon concern with wide ranging
problems, Secondly, what is manifest in these texs are the assumptions -
that thelir suthors® held, Tather than substantive points which their
authors uishsd to put forward, These assumptions often have to be

'teased! out, but when this has been done these same assumptions can be
seen vorking st many other plasces in the texts, where this at first sight
may be by no means so clear, Only a substantial body of texts allous this
to be done, and the commonneses of these assumptions to be demonstrated,
Thirdly, the suthors in many of these texts tended often to drift from

{des to idea with no very definite linking notions, and uwithout definite '
breaks in expression, It is difficult therefore to excise brief sections

to §llustrates their vieus uithout distortion, and the continuous text needs
to be examined, Forthly, what thess texts manifest is not particularly
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the appearance of nev 1dBPI,Pnr,£pa steps in the development of an idea, or
1d-|a,rao that oﬁly the relevant texts have to be quoted to show what" idea
vas txpraaand at any partlcular tlma, but rather the uidaly held assumptions
"of the writers involved and the variation in amphasis they gave to some of
"them., In order to demonstrate any such affect the tachiqua must be Enlativaly
oxhauutivo, and hnncn the amount of texts given. | |
Trtnulltion of the tlxta into Engllsh has been undertaken for a number of
‘ressons, Firstly, there is no ‘hetter way to gat at the details of the ideas
"involved than by attampting to translate the taxts 1n uhich they occur,
Amblguitlnn in one langunga often do nbt occur when an equ1¥a1ant term
in another language is used, and hence force decisions about the underlying
~ideas, for- oxampla. The very attempt at modernization that automatically
occurs oqually often- furcos decisions to be made which help to clarify the
:orioinal. The translations given are thus seen as a commantary on the
original texts, and are in no uai intended to stand alona. This sort of
commontury has been considered desirable because in many cases while the
surface language may saez ralativaly cloar, the thlnking behind it may ‘be
Er.lltivily cunfuaod and unclear. On the other hand in many cases 1t seems.

. that in a search fnr ‘elegance of expression and diction =« possibly to
1mpr-as the patron =~ these often relatively unlettered writers drift into
awkward and convoluted language which does . require et least. the attempt .to
unravel their thoughts in order to be even fairly sure that their meaning -

1l being assimilated. In order to follnu the und-rlying 1daas as faithfully
ns ponliblo unrd order in the" original languaga has often been folloved at

£y I |
the oxponao of nn Engliah version thnt can bocom- varyawkuard, but this has

besen found nccaslary because as soon as paraphrasing is resorted to the
roughness and vagusneas of the original, can be all too easily lost, In

the tranelation offb;iticularauorda or terms, when an E€nglish word,
particularly of a sinilar form to that of the original language, has a
common root meaning or n-anings with that of "the original, it has often been
preferred, sven though th- different usages may vary unmouhat 1n enphasis.
(See for example UIRTD in the aactlgz*gn tegrms glunh hara.) In ‘terms of

- grammatical fnrm either of . singualar or p*lur*a;_ol’ nouns, or.of.the difhunt
forms or n.p-ctl of verbs, for exsmple, th- translations are not intended

as faithrul ‘renditions, rather gramatical equivalence has been given a low
prinfli} as against expression of the undarlying fideas, wvhen these can be
more happily expressed in English in another way, These translations ars
thus in no vay dofinltivo, particularly from a linguists point’of view,

-but,,.es has been stated, are commentary on the texts.,
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Abbreviations \’ ‘ ‘
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. .
. . Histor : "Actes of . fhﬂ 'International tongraas of nrt His
ACt. Int. Cong Art Y ory. (Or. as similarly giv-n 1n nther lannuages )

'Co tory
. . Hiat. Sci.: '‘Actes of the International Cnngreaa of the His
ACt' Int cung of Science, (Ur, as almllarly given in other
e G © epa’ r” % - ilanguages,) | .

ALLG DEUT BIOG: Allgemeine Deutsche Biographie (Leipzig 1875/1912)

Am. Hist.“ Rev,.,$iAmerican Historical Review

Antig Jour.s Antiquaries Journal (of the Societey of Antiquaries, London., )
arch,. Stor, Ital,s*Archivio Storico Italfiana,  * *

arch, Stor, Lodigianot Archivio Storico Lodigiano.

Art Bul.: Art Bullatin.

Atti di Cnng. Int.-de Sc. Stnr.: ‘Atti dai Congrasau Intarnazionala di Scienze

g Storico (Cr, as similarly given in other

o £ e 3 2 - ""i languagea.) " - gy . 1 ¥ : i ﬁ.rﬁ -

BALTEAU Dictionnairﬁ de bio raphie francais. Snua le direction de J.Balteau

, sssM,Barrouxe..,.M.Prevost Paris 1933~
Bib.: Biblingraphy, and similar forms in other languagaa.

B1B NAT PRS: Bibliothetique Nationale Paris,
Bib, Naz, Cent, Fir.,: B8iblioteca Nazionale Lentrale di Firenze..
BIUG NAT DE. BELGE' Biographie nationale ubliees par l1'Academia Royale, ..

L
-, A, - ]' Fl qi. -*I rpm ]
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. e Be qique . , . g, tew T
BIOG UNIV: BiograEhie universelle ed, Louis Gabriel Michaud (Paris 1Bd3/65)

Bk.z‘Bonk- C T ’
__Bod,* The' Bodleisn lerlry, Oxford.

B .M.: British Museum’ tho‘oldar designation:used here for what i{s nov the

British Library, Reference dlvlaion, Blunmsbury. Dept, of Printed Books,
and of manuacripts.

Brli. Jour, for the Phil. of Sc.: British Journal for the Philosophy.- of Science.
Bul. Senese di Stor. Patr.: Bullettino Senese di Storia Patria.

~Cape Chaptnr-Fﬁ‘hﬁq

Cat.: Catalogue,

Comm.= Commantary; commanfator.

Desc,: Description,

D.N.B.: The Dictionary of National Biography ed, Leslie Stephen and Sidney
Lee (London 15355

D.S.B.: Dictionary of Scientific Biography ed, Charles Coulston Gillespie
(New York qg?ﬁ-; - l

DZ BI0G ITAL: Dizionaris enciclopedico di architettura e urbanistica, Diretto
ia Paolo Portoghes Homa 15608=

Ec. Hist, Rev,: Economic History Review,

ed.$ edition, editor, edited,

ENC ITAL: Encicolpedias Italiana di scienze, lettere ed arti (Milan 1929/39)

ENC UNI ILL EUR AM: Enciclopedia Universal 1llustrada Euro eo=-Americana
IEarcanna 1907-5 " I

Eng, Hist, Rev.: English Historical Revieu,

fo: folio, a sheet numbered on one side only, in contrast to a page (p.).
fcs,: Facsimile,

fsc,: Fascicule,

GR DZ ITAL: Grande dizionario della lingua Italiana (Turin 1960-)
ed. Salvatore Batteglia.
GR ENC PORT BRAZ,: Grande Enciclopedia Portugusea e Brasileiras (Lisboa, Rio da
Janelro 15337355

INDEX AURS Index Aureliensis, Cataloqus librorum sedecimo saecuto {mpressorum
Aureiiase Aquensis 1562~

1.M,8 Imago Mundi,

Jour,$ Journal,

Jour,:of Econ., Hist.3 Journal of tconomic History.

Jour, of the Hist, of Ideas: Journal of the History of ldeas,
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Vit
Jjour. of the Soc., of Arch, Hist.: Journal of the Society of Architectural

Historian.,

Jour., of the Warb, and Court.,lnst.. Journal of_the Uarburg and Courtauld

Pt e - Institutes,
tituta of Britiah Architecta.
 JOuTr, RIBA: Jnurnal of the Royal Ins ute of |
.1.: liﬂ!.h " ‘”%lﬁ g . ) w,;ll* " S V.o poo ' -

l1.h.: left hand.

11t3 lit.rI11Yn |
Misc, dl Stur. Ital.: niscallanaa dl atoria Italiana.

m.a.; maa. nanuscrlpt(s).
ne: note

NEUE DEUT BIDG: Neue Deutsche Blugraghle (Barlin 1953 ) ©

No.: Number,

NOU B10C GEN: Nouvelle Bioqraphie Universelle Gandiile)_(Pdfia 1852/66) ed.
. -804 JOhann L.t . HOBfETr, . -

"y L O - > - % - ow

ot SR "Th M R - : * 3

N.U.,C.: The National Union Cataloque (London 1968-) BT L "

0.E.D,3;The Oxford English Dictionary (A New English Dictionary on Historical
Principles) (Uxford 18B4/1933)

Pe: page, a shest numbered qd both sides as opposed to a folio,ﬁ(f.).
Pl.t Plste, . -
Proc. Int, Cnng. Hist. Sc.: Proceedin of the lntarnatinnal Congraaa of the

A " A History of Science,
rehe: right hand,' - . ooy .
rpr.i-"reprinted, - : «ang T omn '
SALVATs -Diccionario -nc1c10ped1ca Salvat(Barcelona 1960)
Ser.$ Series, ‘and similar forms in other languages, - T
S9.: Signature, "' - s o acr
Soc.: Socisty, T o
lil-§*U1th0ut place, %2 . \ . W “ . v o
8,d.¢ Without date, "¢~ * -° SR M s e,
T &' Cst Technology‘and Culture, A ’ “ : c o ¢
tepes-title page - - .« C A . _
Tom,: Tome, -~ = -
trs,: Translated, .translator. . SERRT : , .y

Trans,: Transactions, - . o e -



ART (v. SCIENCE): Generally modern commentators varn the reader that art and
::I;ncu during the renaissance were equivalent terms, It is certainly true.
that thess terms could be synonymous, but this is only part of the story.

See I p. 76, & n, 4ff, and the citations from trrard there, ’

BASTION: While this term wvas in use during the renaissance the treatise

writers much more frsquently smployed the term bulvark (or its equivalent

term in the relevant language). However modern usage favours the use of
'bastion' in such phrases as *the angle bastion form'; or 'the pointed:

bastion system?', and this usage has been generally followved throughout, ‘to
indicate the characteristic structure designed in accord with the principle

of no dead ground, The term 'bulwark' has been reserved for a wider usage to
indicats any strong defensive mass,

BEAUTY (v. STRENGTH): I p. 84, n. 7.

CASEMATE: Typically this term in English suggests an enclasing masonry struct-
ure containing quns, It has bessen used here without this implication of the
structure being a totslly enclosing one, particularly to refer to the gun
positions in the neck of the bastion, (As it uas sometimes uysed in the
contemporary psriod -- see Rojas 11 p, 214, 1, 41,) The English term _
'flanker' for such an emplacment has not been generally used as not tran-
slating any particular contemporary Italisn term very wvell, Most commonly

here {tnlinnt referred to the 'piszza' (d'alto, da basso, etc.), which does
not translate directly into English in any easy way.

CITADELLE: This spelling has been used here to emphasise that what {s being
referred to is the characteristic structure to the pointed bastion trace, of
8 relatively compact esize, which was s0 often built with an urban enceinte as
a garrison container, See, for example Theti, II p. 72, 1. 6/14,

DISEGND: Ses ] p, 42 ,n.6,

FORBICI: 1it, scissors, On plan a re-entrant trace, most commonly conceived
to ensure that shots strike the curtain at an angle,

INGEGNO: The 16th, century treatise uriters tended to use this term as merelv
equivalent to *'skillfulness?!, However the root notion of 'inqonuity'; partic-
ularly of mind, and a sense of being 'sart'=full, with all the connotations
that involved, uas probably aluvays present to some degree when they used

this term, The pairs 'ingegno/ingegnere' and 'inqenious/engineer', bring
across something of the same relationship in Italian and English, and thus
*ingenious?! and 'ingenuity’ have been used here more frequently than other-
wise would be the case, See Castriotto II p. 62, 1. 37/8, who directly
related the terms of the Itaslian pailr,

METHOD: 'Metodo! the Italian term, during the 16th. century had very much

the senee which attaches to the vay Descartes, for examples, used the term,

GR DIZ ITAL for Example give a citation from Benedetto Varchi 1503/65
'metodo’...."una via o un modo dritto e breva, cioe agevole e spedito, col
qusle s'insegna alcunas arte ovvero scienza, conciosiacosache niuna arte
ovvero scienza non si puo,...apprare senzs aslcuno metodo,..." Yet this

W

., This ie not intended to be an exhaustive list, particularly in regard to
technical fortification terms, Such terms have generally been eschewed here,
except for a relatively small number (such as ‘'ravelin' and 'cavalier')
whosse meaning is clear and commonly accepted, in order not to suggest a
pssudo precision through the use of technical terms which hed often a very
wide and variable ussge, Agein asrtillery nomenclature {s not considered
here as the relevant terms could be very variable i{in this field also,




term was rarely used by the treatise writers considered here.: They much.more
frequently referred to doing things by or or according to.rule(s), in an .
orderly way, or by reason, or 'rationally', or the like,:There may have besn.
a number of reasons for this., On the one hand in fortification the notion of
the orders of architecture vas probably alvways very much -to.the fore in the
minds of the writters concerned, On the other, this term occured relatively
frequently in the titles of works in Latin (liﬁninconclo'a), which vere
generally learned vworks heavily dependant on the.ancient authors with a.strong
Aristotelean cast, and wers not concerned with any mathematical:  'method! as

in the treatises considered here. Thus it may be that to vwriters in the
practical mathematical sciences sschewed this term in order. not to become >4«
entangled in debate with such learned uriters, Be that as {t'may, -the ‘under=-
lylng notion at work in the treatises considered here seems.to be so:.very:i: -
much that of 'method', that that term has been continualy ussed here uithout
reservation, I N A
PIATTf?URH‘S): Thies rather 'bastard' term has bsen used here for the
rectangular platforms intermediate betuwesen bastions, - -found so-often in-:
earlier 16th, century structures, The English term 'platform®' is too gensral,
PORTULAN/PORTOLAN: There have been disputes about nomenclature here, The form
‘portulan' has been used to refer to the *true' portulans, or.lists of..._
sailing instructions. Uhile the form 'portolan' has been . used in the phrase
'‘portolan charts' to meke the distinction quite cleares 5. -
PRACTICAL _GEGCMETRY: In Italian and French during the 16th. century this,,,:
terminology referred most charactaristicaly to surveying, but.also to men-

4 S

suration in general, This sort of usage sometimes had a tendency to a wider
sxtension, as for example, when Thomas Salusbury referred to.Benedstto... |
Castelli's vork in hydraulics as practical geometry., This does not seem to--
have been very common however, This terminology because.of this kind of:- -
ambiguity has not been generally employed here, - . - . . A
PRACTICAL MATHEMATICAL SCIENCES: This is not a contemporary usage, Undoubtedly
the practitioners in the fields considered here, wers kesen to emphasise the:
quality of science in their efforts; and mathematics had a major role {n .
the fielde at issue; equally these fields were directed touards.practice.

Yot it is difficult to conceive that the practitioners {nvolved would have .
happily sccepted this typs of usage,. Their move was centrally to assimilaste ..
to contemplative study their disciplines, hence the:formal distinguishing of.
their arte as of a practical nature would hardly:have been congental-to:them,
On the other hand to & modern mind the idea of - '16th, century-science! tends
to suggest speculate/contemplative knowledge, if.not,in some way modified.
The whole phrase thus takes what 'would.be acceptable to renaissance views .in
terming the relevant areas 'mathematicel sciences', while the maodifier ; un:
'‘practical' precludes any confusion.in terms of modern usage, .. .. ..

The division of the 'practical mathematical-sciences' into the:various
disciplines involved, is by no means an absolute one,.0ne might include .¢
under, or with, surveying, gensral mensuration as sn asllied or sub-section
of a single discipline, uith perhaps gauging as'a.sub=section.of general |
mensutation, But it has not been considered necessary to give much.attention
to these fields as seperate disciplines.here, Another possible candidate for
inclusion as one of the practical methematicel sciences.of the period is
music, uwhich clearly had its mathematical .theory-during.the-renaissance,’ -

A S 1 3
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But the_ idea of practical application is too distant from this discipline,
Certainly one might say that perspective for producing beautiful vieus, is

very similar to mathematicel analysis of sounds for the production of sweet
~“music. But perspective was very much a practical (engineering) tool in the

16th. cnntury as uvell as being conceived as the method for prnducing beautiful-’
| vicus. But nusic vas rolcvant to architectural practice. It {s a matter of
degres, P.rlplCt1V. was s .draving technigque relevant to design in many areas,
Music had only rnlativoly tenuous connections with architoctur-, and so has

not been included for consideration hers.

RETRENCHMENT: Any ad hoc work built behind a Pixed defence line, lnto uhich
_the defenders might retire uhen their permanent works were breached, ~ e
'RITIRATA: = Retrenchment,

RIPARATIONE, FORTIFICATIONE & EOIFICATIONE:? Tho tripartite diastinction of the
~16th. c-ntury troatint writers, (See I p. 81, Ttxts 11 p. 62/3 & p. 77.) The
fidea of '-dlficntlonn' is perhaps not so clear as the others, but Castriotto's
account seems to b of the design and carrying out of a total scheme of &
fortress such as Palma(nnva), as agalnat s mere fnrtlfylng or strengthning

~a places, ) “ ! . ] A
SCIENCE bon ART & PRACTICAL MATHENATICAL SCIENCES Far an oldar uaaga see
11 p. 2, Ne 14 | ‘ S i

TERMINI: See I p. 41, n. '8, ~ % A A Aar S el
TERREPLEINS (- Ital, 'terrapienc').'A bank, particularly, forming a level
platform behind the ﬁnrapnt, especially for mouniihg guns,

TYPE FACE DI#GRAH: The 16th, century treatises uwhen discussing arrays, often

s

I F

used ordinary ch-rlctnrs from the printers font to represent the different

‘units in an nrray, different luttcra indicating differaent types of troops,
so forming diagrams which havo been thus referred to horn.

A

TECHNOLOG/Y,(1ES): 0.E.D. for example gives "the scientific study of the
practical or industrial aéta': and Webster's "The science of the application
of knowledge to practical purbosea": It i{s in this general sense that this
term has been used hnr‘. Yet sometimes to the modern mind what is moat
"characteristicaly suggested by this term is knouledge relative to indust- =~ ~'"
rial; particularly productive, procassaa;‘ﬁr,'nn the other hand to machines
or processes asesociated with machines, In this sense to consider aurunyingJ
for example as s technology may seem rather obscure, But this is fully in
accord with the root idea, with all its history, of the difference betussn
practical and canttmplativo knnulldg-. Generally when discusalng and describe-
. ing such areas in thcir hiutnrical contoxt, the tnrmlnoloqy of the 'practical
*math-maticll sclnncns' haa been prtfirrcd. On tha other hand uhtn concerned
with tholo areas more gln-rally and as involving a certain kind of knoulsdgl:
the ttrm ‘technology' has been more frtqunntly nmplnyad. |
VIRTU:Thu English term 'virtue' has been used as equivalent to the Italian
form quite unrepentantly, Commentators often varn that it {s not equivalent
to 'virgb' in Italian. Undoubtedly as it was used in the 16th, century the
notion involved was not s great deal more than that of a certain force or
of fectivenesss, Yet a certain residual sense of rightnees simply because of
effectivericss seems to form & halo around that usage, In English wvhile a
_general sense of (morsl) rightness seems to suffuse the equivalent term
most charscteristically, there is a perfectly good equivalent usage in,
'in virtue of!, or 'by virtue of' (snd an older usage again equivalent to
the Italian vhen the virtue of plants or minerals was referred to). Thus
eqiivalence betueen the Italian and English terms has been accepted, while
the differencs in emphasis must alusys be kept in mind,
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Bibliographys This work went through 2 large ‘number of editions, 1nc1ud1ng- Napo|1v1
’ 1521*1 Venetia 1524 Venezia 1526* ¢ Venetia 1528* t'Venetia 15295 .Vinegma- 1531* :
Vineggfa 1535 Venetia “1538* ﬁ Vineggia 1539:¢ Vineygia ‘1543 Vineggia 15503 ¥ineqgia
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A'French version appearedrat Lyon'in 1529%% ‘andv1554, - X " X

A German translation of - parts ofithis work apﬁearéd’in*Kriegs und Archeley Kunst
Hieronymum Ruscellum(Francofurti 1620.) - em e T e T

AR S . 123 : T NPT S - N
General Descrigtion: A rather:small volume 4;"x2}" text, (viii)+ 71 folios, with -
many woodcuts and typeface diagrams, . S A e ‘ My ar

“ Contents. I a
({a): Title page! Vallo libro cO6/tinente appertenente-ad Capita/nii, retenere &
fortificare una Cit/ta co bastioni, con ‘moui-artificii de/  fuoco aggioti, come - ..
nella tabola ap/pare, & de diuerse sorte poluere,/ & de expugnare una Citta co .

p6/ti, scale, argani, trobe, trenciere,/ artigliarie, caue, dare auisa/menti senza

"“messo allo/ amico, fare ordi-/nanze, batta</gqlioni, Et/ponti de disfi/da-con lo .
pingere,/ opera molto-utile con‘la/ experientia de ‘larte militare. s ;
(ib): Dedicatory verse, , Coaw o omoe g b -
(ifa/va): Table of contents,
f, (vb/viiib):y "Capitoli tre de Artificii de fuoco nouamenti:aggiontiﬁf Pa-» - e

f. la/2a: Dedication "alo excellentissimo et molto ‘Strenuo-caualieros S .. Hérico -
‘Pandone Conte de Venafra lhumil seruidor Baptista de la:«Valle Venafrano."

‘f, 2a/20a: Bk, I: Discusses topics relevant to ‘a captain's duties and the defence of
a place by various means, the use of earth gabions as temporary or remedial works #:
and the use of artillery fire, in part*cular. S et s d - :

f. 20a/29a: Bk, Il: Discusses methods 'of attack. Shows zig-zag ‘and sinuous trenches
defended by ‘'gabfons, Also contains descriptions and illustrations of machines.

f. 29b/53 : Bk, IIlI:'This section 1s mainly concerned with the formation of orderly -

arrays of infantry armed with the pike, though oc¢*sionally some hand quns are

v, ¥

involved (Eapt.&w, for -example), 1t containg also «n {llustration of & diver?

"

nask . ' | e
f. 53 /71a:“Bk., I1l1l: "questo-quarto, et ultimo 11bro trattare de Duello, et prima

-qual sta ‘maggiorinobilita.le arme; o-le lettre®
“Colophon? Finisse Libro intitolato VALLO pertinente ad militi Con noui Capitoli di
artificii de fuoco agionti Como nelle soa tabola appare, Stampata in Venitia. Nel
.anno_ de Siggpre Dio nostre.M.D.X%lIII. Adi. XI.Marzo.
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1., See AYAL A (1814), diﬁcnvered by him, . . .

2. After RAYLLA (15 4), Nejither tliornid ], {1H95}, NOE Nelel .. knpw this eciti n,

e Nt l o e

4, HTLEAR T f‘”-i‘)i).. " * S SRS . vt ey 4 1

e (UCKLE (190L0) gives o edition of 1641 which seems to ve o mizprint for 11,
H, Ayala yives the. ta1tla paqge of the apltes 15979 wtirtion A5 reading exactjy

Fhe samas an the aboue, so that tha tares chapteras wddod at the baginning oo

not oxtra to tiat leit:iurl A% one maiaght 'H;p;uaﬂl-, il thesw rhapters oo not

appear in the tasle of contents despite what the Litle poge statess They ot
rqualtly unpaginated, The same patiern hols 10 altl otner ctopres epxamined,

7. UF the 14724 pdatinn,



Vallo....(1524); Texts.
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f, 2a. QVANTVNQUE mo]ti famosi Scriptori
de scientiat 4 arte Militare & de Duello
scripto habbiano opere molto utile, & de
memoria dignissime con altiloquo stilo, &

%5 terse, elegante, & limitate parole comp-
oste.rﬁentédimeno 1a lor compositione e
stata solamente per authorita, . & imitat-
fone de altri authori, & non per propria
eiercitatione, Ma 10 elquale da mei

to teneri, & giouenil anni in gl{ exercitif

de larme me son io exercitato non ho .
scripto.altro in questo mio libretto
excepto quello che per longa experientia
ho experto, & prouato con continue fat-

t§ iche. ...
tt pero primamente secondo. il mio iud-

PR s ot
icio dico che al buon capitano de Fat-
aria in prima e necessario & gli con-
uiene p“axercitaré la militia sapere

zometterg,injnfdinﬁzé'qualse voglia nume

smembrare, &

ero, saperlo spartire,

unire in battaglione con arte & ragione

l'lllll'
e 8

f 4b QVando mancasseno le fascine per
reparare bisogna fare de molti gabioni
zstondi a modo de botte aperti sotto, &
sopra & drizando in piede, & metterld
doue e i1 bisogna, eﬁimpirli di terra, ..
& calcarli ben forte, & questi gabioni
sono molti utili, &. mettend011 uno poco
:nznlarghetti luna da laltro acio si possa
far uenire le candonerea. Et quando man-
casse il modo de fare 11 gabjoni bisogna

hauere de le botte uacue, & sfenestrarle
da una banda, & impirle di terra bene, &

3scalcarlii como hai fatto a gli gabjoni. Et

quando mancassero le.botte bisogna pre-
ndre sacconi de letti pieni de paglia,

1

r’?"‘n" y

In as much that many famous writers of

. 1
the science

Duel, have written works, very useful,
and of the most worthy memory, and of the
highest style, with short, elegant, and
few words composed; nevertheless their

compositions have -been purely from authe®
ority and (in) imitation of other authors

and.art military, and of the

and not from personal experience, But 1, who

from my tender-and-juvenile years, exerci-
sed in _the practice of arms, have-not 177
written anything4sin:-this little book of *-
mine except that which through long exp-
erience | have tried and‘proved with cont-
fnuous travail.eee T T
Butmfﬁrstly. according to my judgement, I
say that to the good captain of infantry,
it 1s first necessary and proper to him,
for his military practice, to know how to
marshall in arraytwhatever number, to know
how to separate and divide them and unite
them in battalions, with ‘art and rnasons.eee
When .fascines for repairs are lacking it
is necessary to make many round gabions
like casks open above and below and str-~
aight in the-base, and to put them where
they are needed, and fill them with earth,
well packed, down; and these gabions are

very.useful and putting them one a little
wider, the one to the other.one.can torm

the embrasures? And when the means of make=

it is needfu] to
to close them.at one ano

ing gabions is lacking
have empty casks,
fill them with good earth and compact them
as you have.done with the gablons, And
when casks are lacking it is needful to

take bed sacks full of straw, and flock

and Fegther matt-* ..

L

£ » T y it

1, Valle's use of the term 'scientia' here, and throughout his uork, srems to
indicate not a great deal more than prudent constderation, or -as he puts tn tne next
passage "art and reason", This usage was of .course traditional, In a military
context for example, Egidio COLONNA (1502) pt, 111, Cap., i, wrote "Quare .
sicut nullus efficiendus est magister in aliis ‘scientiis! nisi constet ipsum

esse doctum in arte illa, Sic nullus assumedus est ad dignitatem militarem:

Nnisie..." See also Lull 11 p. 275,

2. Florio, "Ordinanza di soldati: An array, a marshailing. or putting of soldiers in

ranks"., FLUORIO (1611)
e Taking 'candonere!' = 'cannonjere!,

for just previously Valle wtrote "torette
con case matte con soe candonere che battann par fianchi%, (f.

4h, )"’
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‘mattarazi de letti,

& piume & altre tap-
ezarie per non mancare al reparare,
perche non solo e la perdita de gli huom-
fni per non riparare, ma la importantia,

s ¢ che ogni diece di dentro importa per

cento di fuorif

f. 6a. QVesto e modo de Bastione quadro
con le soe chiaue'& candonere con doe
case matte, elquale bisogna Como e stato

w ditto che sta al sapere murare le soe

v

manocchie, & calcarli como per 1'altro e
dicto, & facendose como conuiene & con
larte & intendimento pertinennte ad epso
sera de gran perfetione., Et piu e da

19 sapere che 11 Bastioni son trouati per

molti boni respeti, prima son piu exped-
itiui alla guerra chel Muro, & se rese-
ccano piu presto chel muro, & mancho
spesa, & anchora resisteno piu ad colpi

20 de artellarie....

f. 7a. MODO DE FARE VNO BASTIOne tondo
per defendere con le sof chiaue, & case
matte, & cannonieri.

E0a notare anchora di questo Bastione

ts tondo per defendere in uno luoco che sia

apto, & necessario, Nel quale bastione
gli sfano doe case matte con soe candon-

- ere come ¢ appare & con soe chfaue le

quale ueneno calando co sof bisogni &

w nella parte di sopra c¢f uiene uno Caual-

*

feropcon uno parapetto, & el ditto bast-

fone e da tanta ufirtu facendose alloco
ditto che le de marauiglia.

b

f. 53b. DELLA NOBILITA DE LITERE

f. 53b. E1 preuenire de grandeza, Titol{

as& gradl, et nobilita aduiene per longo

tempo stentare in litere & quelle pseru-
ando.studiare in puerile eta el princi-
pto, in 1a eta perfetta 11 mezo, in la
eta decrepita 1o optimo fine, & quante

resses, and other tapestries, so as to not
lack in repairing, because not only are

men lost through not repairing, but the

importance is that every 10 on the in--

side carry 100 on'thq:ouiside:

This is the way ﬁf a ;auarz bastion with
its walls and embra;urqg+withttuo case-
mates, for which; as has been;said it is
necessary to know how to lay its turves
and pack them, as for the other said. and
made properly and with skill and the rele-
vant understanding, it will be of great

perfection. And to know further that
the(se) bastions are deuised for many

good qualities, Firstly they are more
expeditious in war than (masonry) walls
and are repaired more quickly than (such)
walls, and cost less, and yet resist
better the blous nf artillery....

The first way of maki&g a_;buﬁg b;;tion
for defence with its sides and casemates
and embrasures, |
Now further note this round bastion for
defence in a place where it is suitable
and neceésary. In which bastion there
should be two

their embrasures as here appearsf and
with their sides which are reduced as
necessary: and in the part above there
comes a cavalier with a2 parapet and the

said bastion is of such virtue {when)
made in the said place that 1t ifs marvel-

-

lous. R

- B

chambers' and

Precedence in greatness, titles and deg-
ree, and nobility, occurs through long
labour in letters, and those preserving
to study in youth the beginning, -in matu-
rity the middle, and in old age the high-
est results, and such are the labours of

a i, L

m

1« The meaning is a little obscure here, What seems to be implied is that lack-
of attantion in repairing will lead to casualties among the defendars, which are :
all the more significant bacausoe one defender can match 10 attackera,

2, "Chiauae",

thae Fronch (1554) version gives "clayas" which is egual to 'hurdle!
or 'fence! ln the singular, Valle talks abhout '"fascines?,

vhich suggaests such

hurdles or fences as forming the sides or faces of the atruntura. The term i

"chiave" howaver, ultimately refers tou 'keys',

The root sensa thaen seems to he

the framework that kays the face together, JAHNS (1889) p, 77/, stated "Lhiave

sind Klammern Uuserholzer",.

3. Unfortunataly, Valle's illustrations are very obscures,
4o Taking Valle to be referring to the batter, or tapering of the walls in

thickness,
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cono le fatiche de mente, & de corpi con  the mind and of the body, and uith

quanti incommodi notte & giorno de aud- so much discomfort night and
fre. & legere, perdeno {1 sonno, et nutr-°‘~day, of listening and reading -r» fre
menti de cibf per-attendere ad studiare: ' they lose sleep and nutriment of. fooad ;
s non temendo freddo, fame, sete, & fatiche,” through attending to study, not fearing
incommodi{ grandi, solo per uenira a cold, hunger, thirst, and labour, great
questa'nobile,  Excellente & utile scien- . discomforts, merely to come to this noble,
tia, per laquale se gouerna & regge +< .nexcellent & useful sciences, by which is gov=
tutte lunfuerso, che senza'lei non se - . erned and ruled all the universe, and
o potrebbe uiuere rectamente, 0 quanta without which one cannot live rightly. O
dufferenza, o quante 'insidie, ‘¢ 'quanti:.: ¢ what disagreements, what traps,. how much
adulti, o quante roine de corpi, & de." ‘sin, how much ruin of bodies, of peoples,
» popoli, de regni, de amici, questa. of kingdoms, of friends, this science
scientia admodesta, applaca, cnncnrda, moderates, appeases, reconciles, and uni-
15 & unisce, 0 beato e quello che 1la " ‘tes, and blessed 1s he who reveres and - .
reuerisce, & tene, o beato e quello:che keeps it, blessed is he who loves .and +
lama, 8 continuaméte seque, 0-qualtcosa en*:continuously follows it, O.what.thing is
piu appresso & Djo che 1a sapientia, . nearer to God than wisdom. God being.the

sfche Dio e somma sapientia,set larsap-a+~ summit of wisdom, rand wisdom is in.God,

oientia e in a Dio adoncha e da:pensare -+ sorthat arises-the thought that he who 1s.

che quello che“se inueste derragio dfu~::¢ {nvested with divine reason, can be said.
fno se ‘puo dire nobile & grande.,” - . © to be noble:and grand.

- »

!rf in‘f Iqi" .j T \ ; - £ .i'} i

DELLA NOBILITA ET GRANDEZA deIIa?militia’*‘ Sk B * C oy

IN.prima se dice la scientia e i1 fiore. ?Firatlyﬂit is' said, that science'is the
& 1a militia el frutto " adocha de una flower and warfare the fruit, so that of

'acgran cosa ue e principio. mezo. & fine. one great thing there is beginning,
per tanto non e da fondarse come el fiure,f means and end. fn as much as it is not to be

ma dico al frutto. & quello demonstra 1a based as the fluuer, but I ‘say, as

perfettione del suo. optimo, & bel fine, e the fruit, and that demonstrates the per-
piu dico....che dio non sia somma sapien- " fection of its ‘exquisite and beautifu)

¥

wtia, ma anchora e somma potentia....sichel end, and fur{neﬁ Irsayt;..that"God "bheing
della degna & nobile. & splendissima mil= not only the sum of wisdom,but also the
itia titulato Capitano, elqual Capitano ‘highest pouer....so that of the worthy, -
no. uolse. tanto adoperare la scientia. ma ' noble and most splendid military title of

L ¥ ] e Sy,

la magnanimita della, forza dico uero mil- ’Capitan, that Capitan shnuld not 'so much

witfa.... - ] employ science but (rather) the. magnan-
- . - imity of the force truly- called militaryese

4 ‘

1. This whole passage and 1ts relation to “the prEvious section is somewhat obscure.
Della Valle seems to have been indulging in a very peculiar kind of argument here.

He relates "science” and warfare in a process which he describes through the use’
of a biological analogy for reasons which are unclear, Then the equation
warfare = fruit = final cause is considered to give value to warfare, perhaps partly
because final causes are equated "to perfection, but also because science, valuable
in itself, being equated with the flower, is only an early stage to the final end,
which 1{s the fruit ,and equal to warfare. However. the peculiarities of this argument
do not obscure the general tenor of della Valle's contention that valuable as such
'science' may be the nature of military art does net depend fundamentally on such
knowledge but on power, g

2. This elision concerns the hard labour and dangers attendant on the acquisitinn of
military skills, :
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ibliographz Vinegia 1537 s Venetia 15&6*' "con, una gionta al terzo Lihro' venetia
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French translation Jules RIEFFEL (1345). e
English translation of, the first two books Stiliman DRAKE and I E DRABKIN v« in
Mechanics in 16th centurz [taly (1969), T o L
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eneral Descriptio : A short work unpaginated 6'x3i' text 48 folios. Set out in
" propositions. Many. good quality geometric diagrams.'and iliustrations.
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Contents' . _ L ,

.5g. *la, ]itie page' NOVA §CiENTA DA NICOLO TARTALEA B.:, over uoodbiock illustra-
~tion with figures labelled Philosophy. Geometry. Music,!etc.. and Plato. Aristotle
and Euclid this last aliowing entry into the first of two enclosures, in which a
cannon and a mortar are shown firing. The second enclosure is only entered through
“the first_and shows Philosophy and Plato inside. with Aristotle guarding the door.
Plato holds a banner' with the.well known inacription denying entry to all thoae but
who know geometry. At bottom: Disiplinae Mathematicae loquuntur/ Qui cupitis Rerum
uarias cognoscere causas/ Disate nos: Cunctis hac paret una ufa,

Sg. *iia/b List of contents headed- Inuentione nouamente trouata da ﬁicolg'Tartalea

brisciano- vtilissima p ciasuno speculatiuo Mathematico Bobardiero &ﬁaltriiintito:
jata SciZtia noua' diufisa tn cinque libri....‘ e

Sg. *iiia/Aiiib. Dedication of 5 folios to Francesco haria Feitrense dalla Rouere »
Duca df Vrbino. Dated XX di Decembrio.MDXXXVII. | ]

Sg. B{a/Dib., Book I: 9 folios on the nature and effect of heavy bodies under two

* 3

* gy W _j"*

diffirent kinda of -otinn, i.9, netural and forced,

Sg. Diia/Hia. Book II- 15 folios on patterns of artiller} fire and proportions of
_'ballistic paths. ‘

| Sg. Hib/Liiia. Book Ill: 14 folios on the measuring of heights and distances.’
f Colophon' In*Vinegia per Stephano da Sabfo. Ad instantia di Nicoio Tartaiea brisc=-

b

_1lno 11 qual habita 2 San Salvador MDXXXVII, AR ~ T
Con gratia et priuelegio dal Senato Venato che nfuno ardisca ne ‘prosuma di stampare
“ne stampati in altroue uendere come se contien-etc., ~ = "7 -
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1. The Venetian'archives contain a notice ‘concerning a vote to allow Tartaglia the
concession he asked regarding the printing of a work, It is dated 17th May 1538.
This date does not correspond to any known-work of Tartaglia's so it {s just posSsS=
fble that 1t does refer to the first edition of the Nova Scientfa which Tartaglia ;
had ‘already had printed in 1537 as 1t is dated, ‘but Tor some reason did not get

his privilege ranted until the next year, so that the work may only have been S
{ssued in 1538, The late date of the dedication (20th December 1537) tends to
support this. But of course the notice may in fact refer to another edftion of this

_same work, or, to another work altogether, This notice 1s:given by Vicenzo TONNI-

BAZZA: 'Frammenti 'df nuove vicherche intorno a Nicold Tartaglia“, ﬁ;ti del Congre-

d{ Scienze Storiche 1903, Vol 12 (Rome 1904). 293 307,
2. After RICCARDI. 1893

_3, 0f the Pirst edition, " " SR - Lt Y

o This table of contents 1ists books 4 and 5 which in fact'do ‘not appear “in the =
work. Book 4 on the proportions of all ranges of all sorts of artillgEy. Book § a '
discussion after Galen, Avicenna and others on qum, oi1s, minerals and other mater-
1als for use in powder, This same 1ist, in sl htly altered form, appears in the
later editions although books 4 and 5 are stil not given in any of them )

- ¢
L o . .
it



Nova Scientia (1537): Texts

Sg. Afidb. ....Ma po! fra me pensando in
giorno (Magnanimo Duca} mi parue cosa bila-
smeuole, uituperossa, et crudele, et degna

But then thinking to myself one day,
Great Duke, that it appeared to me 2
blameworthy, shameful and cruel thing,

d{ no puoca punitione appresso & lddio, a
¢ uoler studiare .df assotigliare tal esserc-
#itio dannoso al pssimo, Imo destruttore‘

della specie humana, & massime de Christ-

{ani in lor continue guerre. Per {lche (o

eccellente Duca) non solamente pospossd
wototaimete §1 studio di tal materia & att-

esif a studfar in altro, ma etiam strazzafi,

& abrusciaf ogni calculatione & scrittura

da me notata: che di tal materia parlasse,

-Et molt! mi dolsi, & avergognai dil tempo
wcirca a tal cosa speso, et quelle partic-

olarita, che nella memoria mi{ restorno

(contra mia uvolunta) 1scritte mai ho uol-

uto palesarle ad alcuno, ne per amicitia
ne per premio (quantunque_sia-stato da

eomolti richiesto) perche insfgnandole mi
parea di far naufragio e grande errore. Ma
hor uedendo 11 luppo desideroso de intrar
nel nostro armento'et accordato insieme
alla diffesa ogni nostro pastore non mi

gs par 1icito al presente di tenere tad cose
occulte, anci ho deliberato di pudblicarle

and worthy of no J1ittlie punishment under
God, to wish to study and sharpen this
practice, dangerous at the very Jeast,
(and) at 1ts lowest destructive to hum-
an kind, and especfally of Christians in
their continual wars, Therefore, 0O exce-
1lent Duke, I not only put off totally
the study of such matters and attended
to other studies, but also tore up and
destroyed all calculations and writings
set down by me, that spoke of the subj-
ect. And {1t saddened and shamed me gre-
atly, the time spent on such a thingjand

_ those details which in my memory

remained inscribed, against my uishes,

1 have never vished to reveal to

anyons, neither for friendship nor for
revard, slthough it has been requested-py
many, bscause teaching thea seemed to

me a disastesr and great error. But

now the wolf comes desiring to intrude
into our flock, and sll ocur shepherds

coming together for defence, it does not -

parte in ecritto, et parte uius uoce a ogni seem legitimate to me at the present to
'fidel christiano, accloche cadaunoc sia meg~- keep such . things secret: thus 1 have
110 atto si nel offendere come nel diffend-decided to publish them partly in writing

wersi da quello, Et molte mi doglio (Signor
Magnanimo) che tal studio all'hora abando-
nai, perche son certo che hauendo seguito
fin hora hare{ trouato cose df magior val-

ore (massime nella céposition de fuochif’

-— _-M
1. The 1550 edition reads “dannoso al prossimo, anzi destruttore” .ORAKE
fve "to study and {mprove such a damnable exercise, destroyer of the

. The Ottomans are the clear culprits here, and in 1537 the Sultan had marched to ——

g Italy, at the same time as attacks were

g the Adriatic coast and on the isle of Corfu
5see Cambridge History of Islam, I p. 327). And in the

Tartaglia gives the Turkish movements of this

Valone in Albania preparatory to attackin
made on the Venetian strongholds alon

546 ed.)

and partly by word of mouth to every
faithful Christian, so that each one will
be better prepared in attack as in def-
ence against that, And much it pains we,
great lord, that I had abandoned such

human specfes”,

uesiti et Inventiont (f[ia)
ate as e s$ign cant

ones, But the Turks had been a threat to the Christian world in one w3y or another,

from time to time all through the 1530°'s.,

3. DRAKE & DRABKIN, 0p. cit., omit this clause altogether. It s in fact dropped {in
the 1550 and other later editfons, presumably because Tartagifa dealt with this

topic in the 3rd book of the

uesiti et Inventioni, But the above authors claim to
translate the 1537 edition ang‘TT'T?'?'FIfH"*“_""

of contents to this present work Tartaglia

er crucial remark to drop. In his table

gave book 5 as discussing such matters
(see T ,pSy,n.4) yet In this place indicates that he only hopes to do

great things in

this area. Thus it would appear that Tartaglfa was tending to advertise himself as

able to do more than he had

for artillery on theoretical

yet done, This then throws doubt on Tartaglia's apparent
claim implicit in the description of book 4

to be able to give detailed range tables

grounds: "In lo quarto se dara la proportione & 1'ord-

Ine di1 crescere callar che fa ogni pezzo de artigliaria nellf suof tirti,...mediante
1a notitia dun tiro solo®. Of this Drake & Drabkin (op. cit, p. 63) say “"a project

far beyond Tartagifa's
(see I p.178]|9) and as 4t was unlikel

rather 1i{ke him. However the

point remains that Tartaglia was
than he could actually yet achieve §n this purported 4th book,

powers®, Yet Fronsperger's construction does just this nicely

y to have been Fronsperger's own invention 1t
may well have come from Tartaglia himself, for tt certaind

y had to come from someone
probably claiming more

QORABKIN (1969 ), p.6B.
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come spero in breue anchora di trouare,...

Sg. A{{1b., ccsskt se in questi! tre 1ibri
non satisfaccio plenarfamete wuostra Ecc-
ellentissima Signorfa insieme con le pre-
sdettif suof peretissimi bombardieri, spero
in breue con la practica'del quarto &
quinto 1ibro non gia 1in stampa (per piu
rispetti) ma ben a penna ouer ufua uoce
dl satisfar §{n parte vostra Sublimata {n-

wsieme con queglise oo w .

‘

- r
Euclide legarense (1543): Text

£Ihf0ua1e. & quante siano la scientie, ouero

discipline Mathematice 4

study till today, because I am certain
that had I followed it until now ] would
have found things of great value, espec-
fally in the composition of powder, as I
hope shortly yet to find....

And 1f in these books 1 do not fully
satisfy your most excellent lordship,
together with the above said, your most
skilled gunners, 1 hope shortly {to do
s0) with the experience of the 4th, and

S5th, books, not yet printed, for various
reasons; yst truly to sastisfy in peart

your highness, by pen or verbally, to-
gether uwith those (of your cholce)eeces

Vhat, and how meny are the sciences or
Mathematical disciplines

LE SCIENTIE, ouero discipline Pathematice, The sciences, or mathematical disciplines

secondo 11 volgo sono molte, cfoe, Arith-

s metica, Geometrfa, Musica, Astronomia,

il et s

" Astrologfa, Cosmographia, Geographia,
Corographia, Perspettiva, Speculariaf La

g, It 1s difficult to know how seriously

according-to the vulgar, are many, that

fs Arithmetic, Geometry, Music, Astronomy,

Astrology, Cosmography, Geography, Topo-

graphy, Perspective, Optics, the science
to take this whole passage. On the one hand

there seems no reason to doubt Tartaglia's assertion that he found the cultivation

of knowledge concerning artillery

distasteful for the sorts of reasons he gave and
that a new onslaught by the Turks was significant in stimulating

him to publish such

work, But to accept such an account as the whole story would be rather naive. Espec-

1a11{ in view of the way Tartaglia claims that he had been offered
t yet would disclose nothing; but now s willing

results previously,
results partly in writing

payments for his
to publish his

and partly by word of mouth. It is difficult not to read
this as 1f Tartaglia was delicately indicating

that he might rightfully expect pay-

ment from those so taught. The table of contents claiming more apparently than

Tartaglia had
hear
from the

{et achieved was presumably there to encourage such as might wish to
the verbal part of his teachings. Thus the possibility of financial benefit
publication of this work does not seem to be too distant from the motives

behind 1t. But this does not mean that Tartaglia has to be taken as completely
insincere in the above passage, rather, perhaps quite genuine feelings went along
with the opportunity Tartaglia saw, with some particular new movement of the Turks,
to publish some earlier work to the benefit of the Christfian commonweal (and keeping
part secret for viva voce teaching was of course completely consistent with this) as
well as to aid his own advancement when this suitable opportunity arose.

2, 'practica'’: experience or
his own practice in creating

practice, It 1s not clear here whether Tartaglia means
the 4th and 5th books, or the practice that is contati-

ned itn these books, The difficulties at the very level of -the language of this whole
.passage and {ts vagueness ("per piu rispetti” = “for many reasons®) further suggest

3. Title page *

something off-key about these two unpublished books. L ﬁ
seeseDolle Scientie Mathematice....Talmente chiars, che ogni mediocre

- e

ingegno, senza la notitia, ocuser suffragio di alcuntaltre scientia con facilitas,
sera capace a'poterlo intendere." Colophon: "Stampsto in Vinegias per Venturino
Roffinelll ad Instantis e requisitions de Guilielwmo de Monferra, & de Pietro di
Facolo da Vinegia libraro, & de Nicolo Tartales Brisciano Tradottore: Nel Mess
di Febrero Anno di nostrs ssluts M.D.XLIII", General privilege granted to
Tartaglia 11th, December 1542 by the Venstian Senste for this work and others.

20. TONNI=BAZZA (1904) p. 294,

A preliminary note before the dedication.

ISL Prospetﬁiva. Specularfa: It is not too clear in which sense Tartaglia {s using
perspective here- as synonymous,as it was in the middle ages,with present day (geo-
netric}hOptics. or as the English word ‘perspective’ 1s used about paintings snd the

T1ike.

e conjunction with *Specularia’ suggests that he may

have been using it to covez

the painter's perspective and dioptrics with catoptrics added to cover the whotle of

d

i

foptrics.

both fields, but on the other hand he may simply have been contrasting catoptrics and
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scientfa'de'pesi, la Architettura, & mol-
te altre. Ma*alcuni Sapienti, prendono

solamente le quatro prime, cioe, Arith- .
‘metrica, Geometria, Musica, & Astronomia:
s& tutte*ie altre dicono esser subalter-

nate, cioe, dependente dalle dette qua-

*f?Fﬁ: Alcuni altri modernt (per alcune sue
ragioni) vogliono che le dette Mathemat-
ice sfano cinque, peroche alle-dette qua-

0o tro aggiongono ‘1a Prospettiua, Nientedim-
eno i1 Reuerendiss; Pietro-de Aliaco,
Cardinale, nella prima questione -sopra
Giouanni -di Sacrobusto, conclude-1a Musi-
ca, & la Astronomfa, & similimente la.

15 Prospettiva non esser pure mathematice
(come e i1 vero) ma medfe fra le mathema-
tice & 1a science naturale; perilche seg-
uita, che'solamente-la Arithmetica, & 1a

Geometria“siano pure mathematice

,10& tutte le altre ssser medie, ousro - -

dependente & miste dalle 'mathematice dis-
cipline, - & d 11a natural Philosophia: .
eccettuando 1a Astrologia qifudicaria, Ja-
qual egli conclude esser pure naturale,

esin quanto alla sua essentfa, - -
‘v 1 :fi o ) .

!

"tUa..molti philosophi determinano,. 1e par-
t1 della sapientia esser due, cioe, spec-
ulatione, & operatione, ‘ouero prattica, &

ﬁ#theorica...iEt tutti 1§ antiqui Discrutte-

woatorf delle cose affirmano toccarse piu
.12 verita nelle mathematice'(cioe nelle '*
‘Arithmetica,& Geometria) che in qualunque
altre arte libarale; perilche determin-
ano, quelle esser nel primo grado di cer-
sstezza....queste due discipline, & massime
della Geometria....in quella si Eontenga
i1 puro cibo della vita intellettuale;
‘Perche 11 Geometra non si cura delle

?linee. ouero figure materiale, di legno,

souer di alcuno metallo, ma solamente s1
cura df quelle come che sono in se medes-=
ime; Auegna che quelle non si trouano
fuora della materia, ma 1'occhio sensible

4¢sguarda le figure sensibile, accio che le
asmentale possano esser viste dalla menﬁe:

£

.1¢ Thess of course form the quadrivium,

.y R
» ¥ *--:"i ™ " 1##"‘; ‘.;‘

of Weights, Architecture and many oth;rs.
But some wise men, take only the first
four, that is Arithmetic, Gedhetry.‘Music
and Astronomy; and all the others they

say are subordinate, ,that is dependent on

the said four, Some other: moderns - for
their. own.-reasons - would that the said
Mathematics are five, because to the, said
4 they-add Perspective. Nevertheless the
most reverend -Cardinal Pietro de Aliaco
in the first question on John Sacrobosco
concludes that Music .and Astronomy and
similarly Perspective are not pure mathe-
matics - which is true - but in between mat-
hematics and natural phiiosophy.from whi-

ch it follows that only Arithmetic and.

Geometry are pure mathematical discipli-

~nes and all the others are between and

dependent and a mixture oflthe'maihemati-
cal disciplines and of natural philosophy
excepting judical Astronomy which he con-

cludes is purely natural (philosophy) in
essence. |

N 1
3 1
4.; l-‘-r b n

s
Th™

35 'l

" j"

«esomany philosophers . define the parts
of knowledge to be two, that is speculat-
ion and operation or practice,and theory
vevednd all the ancientﬁcommentators{ofp
the subject affirm -the-truth 1s more

i

‘touched in mathematics. - that is Arithme-

tic and éeometry « than in any other lib-
eral art, because they &eterm1he them to
be of the highest degree of certainty....
these two disciplines and é§pe€1a1ly'6eo-
metry....in which 1s contained the pureﬁ

 -nourishment of the life of the intellect,

because Geometry does not have regard of

’lints or figures, material, of unodéof

any metal but purely takes account of those
88 they are in themsselves, It 6appani‘that
these are not found spart from matter, but
the sensible eye attends to sensible

figures, in order that the mental (figures)

cen be seen in the mind,
sR -

L

~12' Petor"gf‘lllly 1350/1420, ALLIACO (1498) Sgq. aillh "Veru cU duplex sit
scienelaru methematicerd genust hee quid sunt pure mathemstics vt arithmetice &
Qeometria. I1le vero mixte aut' inter phicas & methematicas medis musica scz

spectine & sstrologiaceces”
Se Literslly ‘discussants’.
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Ne etiam la mente vede le figure mentale
men vere, di quello che vede 1'occhio
corporale le sensible: ma tanto piu vere
quanto che 1a mente uede quelle figure

sin se separate dalla alterita della mat-

erideece o

LblE tanta e 1'vtilita, oltra la soaufta
dolcezza df studio che si troua nelle
contemplationi mathematice, piene di

tocertezza: che Archimede siracusano per.
i1 studio di quelle con suoi mecanicti
ingegni diffese vn tempo la Citta df
Siracusa....Per mezzo di queste st fanno
varii, & dfuersi modelli: fabricansi pon-

isti con archi, quasi alla natura impossi-
bilif'Anchora cht con 1'intelleto ben
considera tutte le sorte df antique &
moderne machine, & stromenti bellfcl....
come dimostra Vettrufof...Delle noue |

goinuentioni per me trouate sopra {11 tirar
delle modern machine tormentarie (dette

del volgo, artigliaris)...in parte pube-
licato, Basta tulanontn § dire, che per
consigliio dif queste (senza alcuna pratt-
esica in tal esercitio) 1a maggior parte
ritrouai. Da queste medesimo discipl-

% ine germoglio, & nasce pondertibus, la
scientia di pési.....per mezzo della
questa scientia Aristof}e nelle sue que-

soa}ioni mecanice a}seﬁnarﬁf causa d'ognf

Not that the mind sees mental figures
less truly than the corporeal eye

sees the sensible (figured but as

much more truly, because the mind seés
those fiqures in themselves separate from
the accidents‘of matter, .

And so much is the usefulness, besides

the pleasant swvestness of the study that is
found in contemplative mathematics, full of
certainty, that Archimedes of Syracuse,
through his study of these with his artful
machines defended at one time the City of
Syracuse.,...By means of this are made

varied and diverse models, are built bri-
dges with arches, almost impossible to nat-

ure, Further who with the intellect clearly

considers all sorts of ancient and modern
machines and instruments of war....as
Vitruvius demonstrates....(and)... the
new invention discovered by me concerning
the firing of modern hellish machines -
by the common man called artillery....in
part published, Enough simply to say that
solely by the counsel of. these - without
any exercise in such practice - the grea-
ter part 1 found. From these same disc-

iptines springs and is born ponderibus -
the science of weights....by means of

these sciences Aristotle in his:-mechanical
questions assigns the cause of esvery marve

1 [‘Eerally 'alferat1on' o? matter, - v B

L. It becomes clear in the section after the passage quoted why Tartaglia wanted to

differentiate Geometry and Arithmetic,

He argues that physical figures or solids only

roughly approximate to the ideal figures of triangles, cubes and the 1ike - and thus
the universals cannot be found to matter. With Arithmetic it is far more difficult to
saysthat 5 somethings are not precisely 5. There seems to be nothing very original in

. this passage, the ideas being fairly

common coin, Tartaglia

ave Aristotle in the

Metaphysica as the source of the distinction between the varlous kinds of knowledge;

and gave Nicolas of Cusa as the source of the later notions of the

as the certainty of mathematics,

3. From the dedication to “Gabrielle Tadino Prior de Barletta
(Thers are two folios marked 111, this is from the first of them,)

passage, such

. signor suo®,

4. The idea that mathematics was distinguished by its certainty was of course an old

he

one, The sort of place Tartaglia must have come across ft was

Just the sort of work

quotes in his pre-dedication note on the sciences, by Peter of Aflly (set abwe p8.n.2)

in which one finds for example “sciencie inquit mathematice sunt in primo sumogq gradu
certitudinis” (ibdem), But Peter of A{lly was quite emphatic that the "mixt " scien-

ces were onl{ certafn insofar as they were mathematical while Tartaglia in this pass-
0

age rather glosses this over, referrin

g to the certainty of mathematics and then go-
ing on the extol its use in the "mixt® disciplines, without mentioning

this sort of

reservation, Indeed he seems to state here that Archimedes' efforts in defending
Syracuse stemmed from the certainty of mathematics in what wuere mixed disciplines.
Equally he seems to ignore the fact that Aflly's discussion was more concerned with
contemplative knowledge while Tartaglias's own emphasis uwas on practical knouledge.
S. This can be taken as "almost impossible fn nature” equivalent to: of a type almost

impossible,or - almost impossiblie to be created b
It is difficult to decide which -

ural world,

y the ordinary processes of the nat-
perhaps the two senses are assimilated

here., The arch wvas of course one of the things Vitruviue had almost nothing to

say sbout, There seeme slso to be very little evidence of any mathematical
treatment of the arch in the ancient world,

€. Vitruvius

gives the rule for the relation of the basic module of a catapult to

fts projectile weight, which involved a square cube relationship. This had been elab-
orated earlfer by Heron., It was perhaps one of the most beautiful pieces of applied
mathematics of the classical perjod. However it 1s probable that this was no more
than a codification of existing practice rather than a tool to enable new results to
be schieved in prectice, See MARSDEN (1949)., Tartaglis may also have been thinking
here of tuning catapulte by their musicsl note which Vitruvius mentions.



miracolosa mecanica inuentione., Di qua-
nto atuto e presidio sfano le dette due
scientie, ouer discipline alla Archite-
ttura Vittruuio Pollione....10 fa manife-
s sto. Anchora che ben considera & guarda
la scientia Perspettiua....Che diremo
della Cosmographia, & Geographia: .Non ci
dimostra Phtolomeo, & tutti 11 altri ecce-
1lentissimi Cosmographi, & Geographi,
wquanto gl§ -sfano necessarie queste due
scientie, ouero discipline,Quando de
tutto 1'uniuerso, debitamente pportion-
ando 11 lor gradi delle longitudine, e
latitudine, rendano invna piccol carta
istutte 1e famose Prouincie.,.,.sit1 marit-
imi & mediterranei (come piu volte insi-
eme con V.,R, sopra la sua carta nauigat-
oria, habbiamo discorso,...Et quella
sappi&‘che-non per altra causa al pres-
goente e penuria di buoni, & excellentd
Astronomi....Bartolo da Sassoferato....
espressamente dimostra 1a Geometria ess-
er necessarie in fure....non dimostra
apertamente i1 R, Cardinale Nicolo di
g5 Cusa....senza detta Geometria non puote-

rsi alli intelletti nostri communicare...

Ma piu, eglie df tanta necessita questa

10

ellous mechanical invention. How much aid
and help is in the said two sciences or
disciplines to Architecture Vitruvius
Pollo ....:;--.nakas clear, Further that
well handles and guards the science of
Perspective... What will we say of Cosmo-
grabhy and Geography - 1is it not shoun
by Ptolemy and all the other excellent
Cosmographers and Geographers how much
are necessary these two sciences or disc-
iplines when the whole universe, duly
proportioned in its degrees of longitude
and latitude, shows in a little sheet all
the famous provinces....(and) sites marit-
ime and mediterranean - as many times tog-
ether with your worship upon your sea
charts we have discussed....And that know-
ledge is the cause that there is a lack

of good and excellent Astronomers at pre-
sent....Bartolo da Sassoferate....expre-
ssly shows Geometry to be necessary to law
+esedid not Cardinal Nicolas of Cusa show
clearly that without Geometry it would not
be possible for our intellects to communi-
cate.,...But further this Geometrical disc-
ipline and science, is not so much nec-

essary that only mortal men uwith regard

Geometrica discipline, & scientia, che non to measurable things use it ~~- as above

solamente 141 huomini mortali nelle sue

sacose commensurabile vsano quella (come df

sopra piu volte 4 detto) ma anchora i1

magno Iddfo, 11 qual e misura df tutti le
2
cose, in formar le parte del corpo humano

non si gouerna senza quella, con laqual
s anchora questi Compositori df imagini, &

pittore eccellienti si conformano, ad ognf

many times is said == but also the

great God, who is the measure of all
things, in forming the parts of the human
body was not the ruler, without that, to
which also these creators of images and .
excellent painters conform, for every mem-
ber, using their compass. . Wherefore also
the most experienced Architects ...search
with every diligence for the proportion

1. Presumably the ®lack of that knouledge® which the context calls for but which

the lsnguages does npt make very clear at .this point,
2. This has the ring of a catch phrase rather than

being an attempt to precisely

define relationships of measurement and geometry betwesn God and the world;

Tartaglis Jjust praviously had quoted the well known phrase from the Book of
Wisdom, that God had created everything by number, weight and measurs, (See 1

p.AY, ne) -
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iM!.'lllnl:ar':l*-*uruﬂdt: 11 suo co-pasadﬁ Per 11 che of the Tamplﬁ‘and their other public eww

-etiam 11 pertissimi Architetti....cercano private buildings in similarity to the

con ogn1 di!ligentia di prOportion.lauAede,human body, because - as is sa{d - the

& altri suoi publici, e priuatl aedificii highest architect with due measure buflt.
cpdlpgginilitudin- del detto corpo humano, Further is known the nobility, excellence
. per esser, quello (come & detto) dal sommo, and grandeur of the said Geometry by the

Architettore,con debite misure fabricato. great fame and namesof those who have

_ Anchora el si cognosce la nobilita. ecce- laboured to adorn and study the said sci-

IIentia,& altezza di detta Geometria, per ence.,..

v B T ; i{:r?{t
wola grande fama, & nome di quelli, liquald N
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hanno dato opera ad exornar, e studiar . - t -
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3. Presumably Tartaglia hac 1n mind such detailed studies as that by Durer on the
proportions of the human body.But of course this general {dea was’'a fairly well known
one during the period., It is surprising that Tartaglfia does not.use the example of
the painter's perspective here, presumably a much more familiar example. Perhaps Tar-
taglia considered the complexity of the hunan body to give his kind of example -the
greater effect, . . W ,

2¢ From the L-tin. L

3, This of course was a fairly common notion during the period. As in Leonardd's”
notebooks, Francesco df Giorgio Martini sketched a fortification superimposed on a
human body, the extremities of the 1imbs positioning towers, while the head was c¢ro-
wned by the mastio or keep. See also Pietro Caetano who in his 1 Quattro Primi Librd
de Architettura11554)showed a temple so defined, fl7a.

4, Tartaglia gives a long 1ist here mainly of 'pure'’ geometricians from the ancient

world but he also includes "lordano &, Vittruuio Architetto" and very clearly concei-
rod the "nobility excellence & grandeur' of Geometry to be just as much a part of the
operative’ field aS of the field of contemplative knouludqo. |
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Quesiti et Inventioni (1st ed, 1546)‘

» Taer "L J Ayl K " H e
ibliograghy Venetia 1546 Venetia l550* with the addition to the Gth book..Vene-
" tia 1551* do.. Venetia 1554 do.. Vinegia 1562* do.. In,the Opere 1606..French:vers-
fon of Bk 6 Reims 1556* . English version of Bks I, Il and III by Cgpusn Lucar Lon-

don 1583 Modern facsimile of the 1554 edjtion, edited.by MASOTTI, A. (Brescia 1959).
German translation of parta in Ryff (aee below here). French tranaletion of

‘parts REIFFEL (1845),

A S Sl CogbE et apd A eoptrtogmg

General DescriEtion' Rather average quality production. 7'x4§' text with many 11lus-

trations and small diagrams in the text (iif + 132 folios. Dialogue form generally.
& ¥ Y 2 ~ & ] 4 ' : ¢ v

Contents: S

. (1a). Title Page: QUESITI, ET INVENTIONI DI-/VERSE DE NICOLO TARTALEA/ BRISCIANO,/
Con gratia. & priuilegio dal ITlustrissimo Senato Veneto, che niuno ardisca ne pres-
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Y -

. 1ficar le Citta 3 questi tempi per oufare allfi, uigorosi colpi delle Artegliarie per
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This book includes tuo very small maps of Turin.as a.square with very small bastions-

at its corners.uln discussing fortification here Tairtaglia did not give actual des-
'fgns of how a fortified city should appear. He gave rather 6 conditions or determi-
nants relative to how such.a.fortification should function. Namely. (1) Shots from
attacking artillery should strike the curtain obliquely. (2) There should be no

place in which the attacker can place his gquns in battery so .that they are nearer. .

the wall which he is ,attempting to breach, than they are to the defenders'”huns. (3)
Attacking troops should be covered from at least four sectors by the defenders
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= 1. JAHNS (1839) Po 597 uontloned an edition of 1538 uith a copy 1n the 8ib., doa
- leughauses 2u Berlin, and DE LA CROIX (1963) follows him., However this edition
is not gensrally nccopt-d, nor is an earlier one of 1528,-(See for example -
* MASOTTI (1962) p. 52, n.,46) DE LA CROIX (1963) also gave Sul modo de fortificar-
a cittd rispetto la forms (1536) which is very close to ® O ke V
® Juesiti et Inventjoni, but of which there seems to be no other trace.,

“2¢ RICCARD]I (1893). Therse is a good deal of doubt about these editions, (See
MASOTTI ibid,

3. 5'. HﬂSOTTI 1b1d. I | S ’ # : ’ - SR I o F = Y
4, See below p, 17, 1, 27/32, ~*° A . SR
“Se fo 718, "La seconda qualita, ouer conditions, e qQuesta, che bisogna ben 1
antiuvedere di assettar tutte le sue cortine, & baluardi, con tal modo & fotms "™
che 11 nemici non possano trouar luoco slcuno di poter bilntlro le sue arteg-

l1iarie, che sempre non sias menor distantia dal detto luoco & quella cortina che
desiderarano da battere,"




guns.' (4) Beaten down walls should provide more of an obstacle than they di? when
fstandingf (5) At the moment of assault it should be possible to attack the assaill-
ants generally.’ (6) When a city 1s threatened by a great power it should be able
to resist for a period of years.,*

¢. 76a/80b. Book VII: Discussion of the Mechanics of Aristotle.

f. 81a2/98b. Book VII1I: Science of Weights,

f. 98a/132a. Book IX: Various problems of Arithmetic and Geometry, and speculations
ifn Algebra. (Le Prectice Speculatiua di Algebrs)

Colophon: Stampata in Venetia per Venturino Ruffinelli ad instantia et requisition,
8 3 proprie spese de Nicolo Tartalea Brisciano Autore’ Nel mese di Luio ‘anno df
nostra salute, M,D.XLVI.

Quesiti et Inventioni (1546): Texts

th“D:;Qu.ltl mi pare una coss molto dura da' D, This appears to me {(to be) a thing
credere, & tanto piu che nel vostro 1ib- very hard to believe, and much more, that

retto (a me intitulato) yoi diceti che fn your book - addressed to me - you said
mai tirasti di artegliaria, ne di schio- that you have never fired artillery or
.appo:_& colui che fa un giudicio di una musket; and he that makes a judgement of

cosa della quale non habbia uisto 1o eff- a thing whose effect he has not seen or

etto, ouer {sperientia, 1a maggior parte experienced 1s deceived the most part of
delle uolte se ingana, per che solamente the time, because only the eye is that
locchfio e quello che ne rende uera test- which renders us true testimony to the

. 10 fmonianza delle cose 1mma91nhte. NP Eglie thing conceived. N. It is very true, that
ben uero che 11 senso isteriore, ne dice the exterior sense speaks the truth
la uerita nelle cose particolare, ma non about things in particular, but not of
nelle universale, per che le cose unfuer- universals, because universals are subj-
" sale sono sottoposte solamente al intell- ect only to the intellect and not to any

isetto, & non ad alcun senso, D, Basta se sense, D, Enough, if you would makse me
me fareti ueder questo (cosa che non cre- sees this == a thing I do not believe -~
do) el me parea un miracolo. it wvould seem a mirscle to ms.

{. f. 71b "La terza conditione, & questa che el bisogna, che la forma di tal citta o

sia talmente disposita che se 141 nemici deliberasseno di darui una battaglia ordina-
ta, chel non si trouf alcuna parte di quella tal citta, che possar esser assaltata da
nemici che quelli non possano sempre esser offesi da quelli dalla terra almen da
quatro diuerse bande con le arteglfarie.”

2. ibid. "La quarta, conditfone che si conuien, nel fortificar una citta respetto
alla forma della mura e questa, Che nel far fabricar & in alzar le sue mura,ouer
cortine. Bisogna fra le altre cose esser cauto de farle in alzar con tal modo ¢ forma,
che se per caso quelle fusseno ruinate da nemici con artigierie, che tal mura cosi
rufnata, rédano quasi maggfor difficulta, & pericolo alli detti nemici uolendo

quelli {intrar nella detta citta....” See also below p.i7,1.37,8t.5¢q.

3. f. 722 "....occorendo che i1 nemici uenissono per scalarla con scale che con fac-
f14ta ul si potesse rompere totalmente ogni suo disegno, & con suo grandissimo danno,
& vergogna....Et per tanto dico che bisogna prepararut cose che offendano 11 detti
nemici in generale,...."” .

4. f. 732 "La sesta qualita, ouer conditione e questa, Quando che Ta citta, che se
ha da fortificare, se dubitasse del Turco....ouer de qualche altra potentia simile,

cioe che fusse atta, & sofffciente ) mantenerui molti anni 1‘assedio....
. The very specific wording here makes clear Tartaglia's own central role in the
production of the book. ' '

6. D = Duca.

7. Cf. Nova Scientta S?. *{{4a "E a benche in tal arte 10 no hauesse pratica alcuna
(per che In vero tccellente Duca) 'glemall discarghet! artegliaria, archibuso, bomb-
arda, ne schioppo....niente d{ meno....a1 pol che.habbi ben masticata et ruminata

tal materia, glf conclust et dimostrai con ragioni naturale, et geometrice,...."(1537)
8. N =« Nicolo,

ri



(X819 P Non credeti uoi che 10 ingegno del

huomo al presehte sia ﬁeruenuto a quel

sublime grado doue sfa possible a peruen-
fre, per fortificare una citta, N, Di

s questo non uif saprei risponder, perche
non solamente ho praticado poco per ltal-
{a, & manco fuor de Italfa®...La causa fu
che 3 quel tempo non mi dilettaua, de tai
particolarita, ne mai hebdbi in animo di

wdilettarmene in conto alcuno, ma questd
suspetti, & mouimentd turchoschi’n-
hanno dato nouamente occasione di ponerul
alquanto cura, come cosd utile & necessa-
ria....N. Lo 1ingegno del huomo, nel for-

stificar una citta (secundo 11 mio parere)
se conosce per la forma, & non per la
materia, perche a fortificare una citta

simplicemente per uigore & forza de mat-

erfa, La non m{ pare cosa molta ingeniosas,

wione di molto laude degna. P. lo non ue {in-
tendo. N. Dico, che a fortificar una cit-

ta ui concorre 1a materia, & 12 forma, &
che 10 ingegno del huomo se approua per
la forma delle sue mura & non per la mat-
eserfa, cioe per 1a grossezza de quelle, Et
per tanto quantunque habbia uisto la gro-
ssezza delle mura, & torrfoni de tai cit-
ta, non hauendo considerata Ya sua forma

non posso far guidicio di quello, che me -

s ha adimandato uostra Signoria, perche
quella (se ben me aricordo) me ha adiman-
dato, se a me mi pare che 10 ingegno del
huomo sfa peruenuto a quel sublime grado
doue sia possible de peruenire, nel fort-

sificare una citta, Onde se 10 ingegno del

huomo, fn simel caso (come di sopra'l
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P. Do you not believe that human ingenuity
has at present reached to that sudblime deg-
res which it ought to bs possible to attai-

n §n the fortification of cities. N.

I should not know how to answer you beca-
use not only have | practised 11ttle in
Italy, and less outside....the reason was
that at this time (i.e. previously) 1 did
not take pleasure in such details, nejither

had 1 any spirit to delight in any
sccount, but these suspicious (doings)

and movements of the Turks have neuly

given me occasion to give to this some
care as 8 thing useful and NECESBATY.seo

N. The ingenuity of man in fortifying a
city - it seems to me - is known through
the form and not through the material,
because to fortify a3 city merely through
the strength and force of the material -
that does not seem to me, very ingenifous
or worthy of much prafse. P. I do not
understand you. N. I say that in fortify-
ing a8 city the material and the shape go
together, and human ingenuity 1s confirmed
through the form of the walls and not
through the materfial - that is through their
massiveness. And, in as much as although I
should have seen the greatness of the

walls and towers of such a city, not hav-
fng considered 1ts form, I cannot judge of
that which your excellency has asked me,
because that - {f I well remember - you
have asked me whether it seems to me that -
human ingenuity has reached to that sub-
1ime degree which it ought to be possible
to attain, in fortifying a city. Whereby if

detto) se approua per 1a forma, & non hau- human ingenufity, in such cases - as is

endo 10 considerato alcun forma non posso

far alcun guldicio.‘ '

safd above - {s approved through the

form, and not having considered any form

1 cannot make any judgement.

e TR e—— e

1. P = Priore = Prior df Barletta.

2. The elision 1s mainly concerned with Tartaglia agreeing that he has passed thro-
ugh or 1ived in many famous places but never patd much attention to their fortifica-
tions., He explained then that for the past 12 years he had not been outside Venice
except once to Verona on business. This dates this section ss of 1546 because
Tertaqglias moved to Venice in 1534, '

3. The Sultan had in fact agreed to make peace with Venfce in 1540, In 1545 he had
signed a peace treaty with Charles V through the intermedfary of Francis I and 2
years later he signed a 5 year truce with both Charles and Ferdinand, Cambridqge His-
tory of Islam I o.327/8. Perhaps 1t was the end of the 1545 truce with atfendant move-
ments at concerned Tartaglia, but the number of Turkish scares all through the

period, as well as before and after it, makes this reason seem even les
than in the case of the Nova Scientia, " 3 significent

4, The emphasie of this passsge is rather odd from scome polnti of vieu: Tartaglias

did not consider the function of a fortification as the start
assessing particuler structures; rather it was the signe n: 1#22nﬂft$t1i"th.1,

design thet he considered importent and which he insisted could only be found
in thelr particuler fora, Thue ths whole problem of the sssessment of structures

seems to take precedence over function in determining whet uere th i r t
cheracteristics of etructures, rather than function {n any direct :.;.gnl teen




. 69, be Quesito secondo...

P. Vedet! qua questo ¢ i1 disegno della

pfanta de Turino, qual dalli huomin{ de
fngegno e giudicato esser inespugnabile,
Hor che diceti df questa figure, N. In

squesta tal figura, non ui discerno 2lc-
una gran sutflita de ingegno, P. 0 wuof
seti, non solamente contra alla opinione
de ogniuno, ma anchora contra a tutto

b

quello che per sperientia se e ueduto,
]otoccato. e palpato, N, Non dico ne manco,
uoglio dire che Turino non sia forte, &
‘forsi fortissimo, perche una citta puo
essere alle uolte forte per la natura-del
luoco doue che la se rfitrova, & alle
suolte solamente per atificio del huomo,
§ alle uolte per luno, e per laltro:
Quelle che sono forte solamente per 1la
natura del luoco, (cioe quando che quella
fusse cinta, ouer circondate da acque,
sgoffumi, ouer paludi) o no ne parlo, per-
che el laude df tal sua fortezza si debbe
attribuire piu presto 21la natura, che 2a
1'ingegno del huomo, Ma quelle che sono
forte solamente per artificio del huomo,
es tal sua fortezza puo accadere in duof
modi, cfoe tal hora puo esser forte, piu
per uigor’della pura materia, che della
forma , cfoe pifu per uigor delle sue
grosse, mura, bastioni, larghe, & profonde
% fosse, che dalla forma df quella, elqual
modo, anchor che faccia quast 1o effetto
xdistderato, a me non pare che sia de mol-
to ingengo., L'altro modo e che tal hora
a una citte puo esser forte piu per uig-
ss ore della forma, che della materia, ctoe
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Second Enquiry....

P. Look here, this is the drawing of the
plan of Turin which {s judged to be impr-
egnable by ingenfous men. Now what do you
say to this figure. N. In this figure [
do not see any great subtlety of art. P.
0, you are not only against the opinion
of everybody but also against all that
which through experfence is seen, touched
and felt. N. ] do not say, no less wish
to say, that Turin is not strong, perhaps
of the greatest strength, because a city
can be sometimes strong through the nat-
ure of the place where it 4s found, and
sometimes by human artifice alﬁne. and

sometimes by the one and by the other.

Those which are strong purely through the
nature of the place - that is vhen it should

- be girdled or surrounded by water, or ri-

vers or bogs = I do not speak of them,
because the praise of such strength ought
to be sooner attributed to nature than to
human ingenufity. But those that are str-
ong purely through human artifice alone,
such strength can occur in two ways,
namely sometimes they can be strong, more
by the strength of their material alone;
than by their form, that is more by the

strength of their great walls, bastions,
vide and deep ditches, than by the shape of

these, which manner, even though it gives
nearly the effect desired, does not app-
ear to me to represent much skill, The

other way {s that sometimes a city can be

strong more by the strength of its form,
than of its material, that fis that the
form of

“™ §. The plans of Turin are extremely poor in detail and badly out of scale with the

bastions being proportionatel

y far too small {n comparison with other probably more

accurate representations .of the early 16th century layout, As for example in "Breve

Ragjoni del Fortifiate di Francesco Horolo
which shows a rectangle of proportions 19:

i

g Yicentino®. Bib, Naz., Fir. XIX. 127,
7 with the faces of the bastions in rat-

fon of 3:17 to the short side of the rectangle and with a piattaform on the west (?7)

side, Also indicated 1s the old rocca on the north (7
the 01d medieval walls as Tartaglia elsewhere indicates

) side, This system joins onto
Quesiti et Inventioni (1546)

f. 70a, so that what {s represented is probably the same scheme as Tartaglia was

discussing and not a later one.
2. §.e, Sometimes a2 city

f{s strong by nature

(of the site), and sometimes through

human skill, and sometimes by both together. The language is slightly ambiguous, but
the context makes this the most likely interpretation,

h Vngr(o): FLORIO (1611) gives “vigor, force, strength, courage, vertue, lustiness

or liuelinesse®,

This description has then a slightly different emphasis from that

of the term 'forte! wvhich seess to convey more a passive strength as in "fast-

holding?,
the adjective

strong, lusty
kind of strength,

ons of the trsnelations Florio gives for that term, At the other pole is
often used in similer contexts by many authors: ‘gaglidrdo’,

or nimbly disposed of body, as Florio put it == a much more active
The term Tertaglias chose then,

‘vigore' seems to be a strength

rather batusen these other more passive and more active kinds, This sdjective
could then be spplied to both materisl, and form,squelly implying neither too @
sctive nor too passive s strength for one or the other,

o e el ke el _—



che 1a forma della mura de) circuito de

tal citta, potria esser alle uolte di ta}d

forte che quella non saria d{ menor imp-
edimento, ouer ostaculo alld nemici{, df

squello che sarfa le sue grosse mura, bas-

tioni, larghe, 8 profonde fosse, 1a qual
Cosa essendo guidicarel tal opera esser

composta, ouer ordinata da non mediocre

1ngegnoj

fo 70b., Quesito f.rzﬂi

0w P, Voi concludesti hiersera che 1a detta
citta de Turino, no ha 1n se gran forte-
zza, per uigor della forma delle sue ,
mura, ma solamente per uigore delle gro-
ssezza de quelle, et delle sue profonde,

5 & larghe fosse hor uoria che me dicesti,
le conditioni, qualita, ouer particolar-
1ta: che a8 uol pare se douesria fare,
ouer che doueria hsuere la forms delle
mura de uns cittas ; douer esser forte

20per ujigor de tal forma, accio che {0
sappia in che riprendeti, ouer in
cosa peccCa, ouer mancs la forma de

I

the wall of the circuit of sych 8 city
can be sometimes of such stf.ngth. that
it will not be of Yess impediment or hine-

drance to the enemy, than that which wi)
be of_great walls and bastions, and of

wide and deep ditches, which being the

the case, such a work ! would Judge to be

composed or organised with no 1{ittle
skill.

Third Enquiry

P. You concluded last evening, that the
said city of Turin does not have in {t
great strength, by the robustness of the
form of its walls, but only'by1th-1r '

strength and massiveness, and by its
deep and wide ditches. Now ! wish that

you would tell me, the conditfons, qual-
ities or aspects, which seem to you, that
ought to be mads, or which ought to

have the fora of the walls of a city

to be strong by the robustness of

its form, so that ! should know in wvhet
you condean, or wvhat is faulty, :0or lac-

Turino. N. Le conditioni, qualita & part-
fcolarita, che doueria hauere, ouer che sf
¢potria adattare, alla forma, & mura de una
citta, si per resistere a questi tempi
alli vigorosi colpi delle artegliarie,
come anchora per potere con facilita, reb-
atteref & offendere in varii modi 11 nim-
30icf in ogni lor impetuoso assalimento,
eglie da credere, che sfamo molti., Ma qu~-
elle che cosi per al.presente me ho imag-
ifnate, sono solamente sei, & perche queste
sef se possono alterare, & uarfare in
sSuarijy & diuersi modi secondo uarij, &

king in the form of Turin., N. The condit-
fons, qualities and aspects, which ought
to be, or which can be adapted to the
form and wall of a city in order to res-
fst in these times the forceful blows of
artillery, as also to be able to easily
beat back and attack the enemy in many
ways in their every headlong attack, it
ifs to be belfeved, are many. But those as
muchas ] have at present concefved are
only six, and because these six can be
varfed and altered in many and diverse

1, Tartaglfa puts forward in this passagethedefinitive position in 16th century fort-
ification, not only for the first time in print but also in perhaps 1its starkest and
clearest form, Fortifications are strong by nature and by artifice. These last are
of the greatest finterest because they show human artifice to the greatest extent and
this is the crucial factor, . Amongst those strong by artifice only
those that are strong by way of their form rather .than by way of their materifal, for
the same reason, are of real interest. Tartaglia puts this all very clearly
and the interruptions and insistence by the Priore that he does not understand seem
to function only to emphasise precisely what it is that Tartaglia is saying. But on
one point the discussion does seem a 1ittle weak, because the notion of a structure
being strong by virtue of its form is not definea (here) in itself, but only under-
stood as something somehow parallel to, or as a substitute for, strength by way of
mere material, Of course, strength by way of form was understood in 16th century
fortification to arise through the principle of flanking fire. But Tartaglia does
not seem to want to refer to any such notion here‘that belongs rather with his 6
conditions (See above f.lzlls,ml'uvh. ). Thus Tartaglia appears to be searching here
for a justification of a general nature to support that approach. This is seen the
way in which he accepted ongoing practice even as he trfed to generalise and improve
on it, . - : :
2.’ {colarita: Tartaglia continually uses this word in the sense of ‘a quality
or ?:;:racteristic'. Bug the word has also in part the sense of detail and Tarta?1ia
seems to be using it to refer to particular aspects of the structure. Thus this last
has been used here in translation. . |
H:rrd-ebattere ="ribattere: to beat or strike back or agafn: FLORIO {®i).

4."siano"as in later editions,



,diuersi rispetti, a me saria necessario
(3 uolere & sofficientia ben dechiarire,
& con ragfone dimostrare di cadauna df
-quelle particolarmente sia ualuta) a dfs-
: s tgnare, uarie, & diuerse piante, ouer a
- fabrfcare materialmente uarii, & diverst
“modelli, 1a qualcosa non si puo fare cosi
al improuiso, anci uif uol tempo, & non
poco, & massime 2 me, che nel operar man-
« @ uale non son molto 1sperto§ P. Anchor che
cosif al improuiso, non possiati designare
*le dette piante, ne fabricar materfal-
"mente 11 detti modelli, non poteti almen
sotto breuita narrare la conditione, &
s proprieta di queste uostra sef imaginate
% o particolarita,~&-dapoi designare con
uostra comodita le dette piate, ouer mod-
- e114.2N. Le posso.dir si.-P, Mo dittelf
-adunque-consequentemente, luna drieto
wlaltra, perche in effetto a me mi pare
«' che sia quasi! impossibile d1 poter tass-
rare, 1a forma de-Turino de un solo, non

-che de-sei diffeti. N.  La'prima cosa che
%

- not design the said pland, nor
"make in material the ‘said models,

I7

" ways, after varied and diverse respects,

it will be!necessary for me - wishing to

» sufficiently well discuss with demonstra
- ted reasons the value of each of these asp~-

ects - -to design many.and*diverse plans,
or to make-in material many and diverse

models, which it is not possible to do
extempore, without ‘not a little of your ™

"time, and especially for me, who in man-

manual vork is not very expert,

P. As much as extempore you can
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can you not at least briefly relate the
condition and quality of these six con-

“cefved aspects of yours, and afterwards
"at your ease design the said plan or

model. N. I can do it. P, My delight
therefore follows immedfately, because

"fn effect it seems to me, that it s

nearly fmpossible to be able to tax
the form of Turin with but one, let al-

rone $ix defects., N. The first thing,

- & me mi pare,:che doueriajihasuere.la forma yhich 1t seems to me that the form of

esdelle mura.de una.citta, ouer che uise
- "doueria.fare uolendo a questi tempy fort-
{ficar quella e questa, che,mai-in-conto
--alcuno se doveria far pala‘de'alcuna‘sua
cortina, ouer muraglia,*talmente che 11
wnemici>ui{ potessono percotere, ouer tir-
» are perpendicolarmente con'le artegliarie,
‘perche, ogni:muraglia cede molto piu-fac-
"{Imente alle percussioni delle balle che

feriscono® perpendicolarmente sopra a
asquella, df quello fa*a quelle che gl
4

‘ 'feriscﬁﬁb*ob11quahente. cfoe in squinzo..
f :1'1'5" dﬂ L 4 g e » % .

"¢, 72a. N, Questo e vero che la saria

.gtrike

the wall of a city ought to have, or

‘which ought to be made in {t, wishing at
rthies time to fortify this or that: that

the face of the curtain or wall should
never on any account be made in such a

'way that the enemy can there strike it or
~shoot perpendicularly with artillery,

because all walls yield much more easily

to the impact of the balls, which strike ?
psrpendicularly, than to those which

obliquely,that is asquint....

Wt

This 1s true that it (i1.e. the city) will

quasi piu forte, perche se le mura cad- ° ~ be almost stronger, because the fallen

"ute, & riunate causerano quasi{ maggior
“wdifficulta, & pericolo alli nemici a uoler
fntrar dentro della, detta citta, di que-
110 farfano essendo intiere & sane. Segu-
"fra de necessita che 1a detta citta sia
piu forte con"1¢ mura ruinate che con qu-
‘aselle intiere e sano. P. lo'non posso
quast credere questa cosa. N, Quando che

P R T A A e

"3+ The usual Tartaglfa disclaimer as to an

and ruined walls will cause almost grea-
ter difficulty and danger to the enemy

‘' who wishes to enter into the safd city,

than would be if they were entire and
sound, It necessarily follows that the
safd city s more strong with the

walls ruined, than with them whole and
sound., P. 1 find it hard to believe this

y familfarity with manual practices.

2, pala: literally a spade or shovel, particularly a flat one; but also applied to

y characteristically flat-shaped objects, the blade of an oar, for example, hence

the flat of anything, Thus here the flat face of the wall, See FLORIO,.(IbN)

3, From ferire: literally to wound or hurt,

4. An idea to appear from time to time all through the renaissance ,In the early
part by way of the splays at the bottom of the walls; later in the *forbict® as Tar-
taglia described 1t in the Cfionta to the 1554 edition,




uostra Reuerentia hauera uisto el modello
de tal forma de mura son certo che quella
affermara tutto quello, che hauemo
detto, Ma piu che gl{ faro uedere, & con
s ragion toccare, potersi, tal particolarita

condur ad effetto in tre diuersi modi. P.
Quando che ‘questo fusse 1a uerita, le ar-
tigliarie haueriano perso 1a mita della
"sua reputatione, nelle §spugnation della
wcittal . |

f., 74b. N. A me non pare che nelli{ cauva-
11{eri, ne simelmente nelli baluardi ui
si conuengono cosi grossi pezzi, perche
14 pezzi grossi sono (secondo 1l mio par-
s ere) solamente per ruinar le mura delle
citta, & non per tirar nell{i:esserciti,
& 14 pezzi pizzoli, & mezzani, sono per
tirare nelle ordinanze, ouer nelli: esser-
citi, & non per ruinar le mura delle cit-
tota’,” perche un pezzo pizzolo,-ouer un mez-
zano, & me mi pare esser di tanta facci-
one, per tirare in una banda de fantaria
‘che uenisse sotto & tal citta, quanto che
‘sarfa un canon da ,50, ouer 'da ,100, &
lsforsi*piuf*P:*Questra uostra opinfon no
me dispface, perche un sacro, & altr{
pezzi simili, nel tempo che uora uno di
detti pezzi grossf a tirarlo due uolte,
se potrano tirare, tre wolte, & forsi piu
w & tanto effetto fara forsi luno quanto
1altro per cadauna uolta. N, Cosi e da
credere, oltra che-sariano df molto menor
spesa, et occuparfano manco luoco. P. Cer-
tamente pensando sopra df uof stagJ’stup-
wefatto che non hauendo uof maf tirato, ne
dilettato, da tirare di artegliaria, arc-
thibuso ne:schioppo, ne‘esserui giamaf
essercitato, nell'arte militare, ne pract-
. 4{cado doue se fortifichi alcuna citta
mouer fortezza. Et che uf basti 1'animo non
solamente di parlare, ma di tratter di "
‘queste cose, N. El non e da maraufgifarsi
'd4 questo, perche 1'occhio mentale uede
i plu-intrinsicamente nelle cose generale,

41d1 quello che fa 1'occhio corporale,
‘nelle particolare.... ™ mi ton o

0 be an 1dea of

artaqlia's a

(8

N. When your reverence has seen the model
of this form of wall 1 am certain that

2\
this will confirm all that which we have
said, But more, ] will make you see, uith

the reasons touching it, that this aquct
can be achieved in three different wvays,

1 #n & '

P, When this will Ea*tho truth,'ariilfary

i = ., L v -
'will have lost the myth of its reputation

in the taking of cities.

4
"l

Ne It does not seem to me that such large
pieces belong in the cavaliers or similarly
in the bastions, because the large pieces
are (as it seems to me) purely for the

"+ battery of the wallsof a city and not for

shooting 'in the army, and the little
pieces or medium (ones), are for firing
in the array, or‘in the army, and not:for
battering the wall of the cifty, because a
1ittle piece or a medium (one) seems to
me to be of as much effect for firing at
a troop of infantry that comes underneath
(the walls of) such a city, as will be a
cannon of 50 or 100, or perhaps more. P,
This opinion of yours does not displease
me because a sacro or other similar o~

piece, in the time a larger piece would
fire twice, can fire three times and per-
haps more, and the one with as much eff-
ect as will be the other perhaps,' for
every round, N, This is to be believed,
besfdes which they will be of much less
cost, and take up less space. P. Truly
your thinking here amazes me, that you not
having even fired, or delighted in the
firing of artillery, archibuses or muske-
ets, nor having ever practised in the
military art, nor experienced where was
fortified any”city:bk“?S?treEs;'Edﬁ'féi
you dare not Bnlflio talk, but to deal
with this subject, N.' There is no marve)
in this because the mental eye sees more
deeply into things in general, than that
which does the physizhl eye \hﬂpafticulirs

L IR
- 4 - t {} .

s L

S own, and an unusual exaqgeration

of the value of desirable form, sven for the period,

. &e Ih1s 1dea that the defensive guns needed on!
heavy bombards were really to be reserved for batter

.century treatises and in all
men of Tartaglia's time,  1f on?
then 1s not so much Tartaglfa trying

-8gain his favoured principle
apart from practice,

3 'Stlgﬂ' ?

+

probability was equally well known amon

y to be of -11ght calibre-and that-the
y was‘common cofn in the 16th

g the military

y because of its practicability, The whole passage

to claim how clever he was, but to {llustrate
that.-knowledge about such nattersfzould be cultivated.
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£. 75b. Senza dubbio dellamaggior:parte . N. Without a doubt.l will design the grea-
designaro prima le sue piante,’ &' dapoi . ter part first in its plan, aftervards

sopra 3 quelle andaro eleuando. le sue ‘upon that 1 proceed.to raise.its curtains ..
cortine & baluardi secondo che occorreral and bastions as; they will occur.
- - . . e cav R SR AR R TR PN \ e sk,
et I S a 4yt | : -
R

Quesiti et 'Inventioni (1554)

General Descriétion: This ‘edition 1is similar#tb'the 1546 edition but of a rather
better quality, and contains an appendix to the sixth book,

Contents: .

Title page: QUESITI ET INVEN-/TIONI DIVERSE/ DE"NICOLO*TARTAGLIA,/ DI'NOVO.RESTAMPATI
CON VNA/ GIONTA AL SESTO LIBRO, NELLA/ quale si mostra duoi modi di redur una Citta
fnespugnabile./ CON PRIVILEGIO/ APRESSO DE L'AUTORE/ mOLIIII, =~ =~ Yo

The appendix to the sixth book: This appendix contains 7 folios (70b/77b) with 3
perspective type {1lustrations (one with’a scale) and one diagram 'of a“bastion,:0One
of the fllustrations“shows a zfg-zag front with bastions’at the points and reentra~
nts. Another shows curtains meeting at an acute angle and defended by a cavalier on’’
on the external point with s splayed off face.: ' g

This appendix has a special privilege printed immediately after it on the same lines
as that of the first edition.

In the appendix Tartaglia“goes some way to indicate how'he thought-his:six aims*as’
set out in the first edition could be met, as for example 'with his<zig-zag front, He °
also discusses the section of a wall that will be more of an obstacle after battery
than before’ "' '

Colophon: In Venetia per Nicolo de Bascarini, ad instantia & requisitione, & 2 prop-
riepspese de Nicolo Tartaglia Autore. ‘Nell'anno de nostra salute,M D LIIII,

A Pt a4 v crmoylal oA ramtro e e
guesiti et Inuention (1554) Texts. M S I I IR L S IR V. § S
v 5 o4 -
La Gionta ‘del Sesto Libro; " cooetle Tluitr raa Sogear o xome e g
7y ¥ * e :‘: . - M e e
' - “ N
72 N...Et questa tal uia uenira-a esser And this (covered) way comes to be guar-

ottimamente guardata. et difesa, non sol- ded to the best extent, and defended not
amente dall{. baluardi, et dallf dui cauall- only'from the basttgpmedd from the tyo

eretti....et dalli1 falconetti che starano 1ittle cavalliers....and by the falcone-
sotto a quell{ argenetti della sua oppos- tts which stand under those 1ittle banks

ofite cortina, ma ancora piu minutamente (which make the covered way) of the oppo-
sara guardata. et difesa da quelli archi- site curtain, but also more fn detail
buseri. che sardno:sotto all{ medesimi will be guarded and defended by those are-
arginetti.... - N chibusiers which will be under the same
™ 1{ttle bank....

»

———_-_;I———_"“ T
i, While in an earlier section (above p.\I, 1. 37745. ) he had applied the notion of

desirable form to the section of the wall, here Tartaglis gave expression to the
standard emphaeis on the plan in 16th, century fortification.

2. During the later 16th century-the use of handguns in defence of fortification

came to be emphasized much more than formerly, particularly in defining the distance

between bastions, Tartaglfa's suggestions for their use are rather dif
here they are to fire across the reentrant area of the 'forbicifr Ifferent, for
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t3kN. Perche se lango'lol.b. fosse retto, N. The angle °'b' being right or acute -

ouer acuto (uolendo procedere regolame- wishing to proceed reqularly - it will be
nte) saria necessario a far IJ angol{ .a, necessary”}o&moke the angles 'afﬁand ‘¢!
% Lc, di qdelldfmedesimi qualita} % nelli of 'the same amount. and on right angles

sangol retti. ouer ottust non ui se puo *g*orfobtuoo (?) one cannot make worthuhils
far baluardo. che uag11a. & questo pro- bastions and this arises because the
cede. perche langolo del ba1uardo ® nec- angle of ‘the bastion must be less than
essario a farlo menore del angolo delle the angle of the said curtains because if
dette cortine, perche, che 1o facesse it were equal or greater it would be imp-

jeequale, ouer oiggiooroi quello, el sarfa ossib]e for the bastion to be able to .
impossible tal baluardo a poter esser * guarotthe other two standing next to it .
guardato da alcun delli'altripdui*c?rcon- s o r S
stant{ baluardi{. '”:‘ o : T iﬁ J ri'ﬁi I

Trattato di Numeri'et Misure (1st, ed. 1556/60)

Bibliography:?
Vinegla 1556/603; The first part was published as Trattato di arithmetica Venetia

1556# (& 1560%); & Venice .1592/3%, + s
French translation of the Arithmetic Paris 1578; Anvers 1578*; Paris 1613* .
N A - o SERE ORI "o - T om “.* AR A ol R L . : ™ *

eneral Description:. Arlarge very dense-production usually<found in three volumes.
9"x53" text with much working in relatively wide-margins. Vol.-I: Part I, f,-1/277

(1556)3 Vol.Il: Part:II, f. 1/186 (1556); Part~I1II, f. /51 (1560); Vol. 111: Part
IV, f. 1/63 (1560). Part V, f. 1/90 (1560); Part V1, f. 1/48 (1560). : . foa

N R PR : . SN - TR TR
Contents: .. “m et - : A , " . o SAC Tt e Tl -
Part I: Title page: Gives- subject as .~*"tuttd gli atti operativi, pratiche, et reg-:
ole-necessajrie non.solamente in tutto 1'arte negotifaria;-&:mercantile; ma anchor:in-
ogni altra arte, scientia, ouer disciplina, doue intervenghi {1 calculo."

Con Lf Suoil privilegit.: B - S N VEe
In Venegia per Curtio Trofana dei Nauo MDLVI, . .-. Foo 3 g oma .
Dedication to Richard Wentworth dated 23 March/ /1556, owd.  ac 1 SR

Part II: Title page: contents given:as - "la pifu.elevata et speculativa parte della: .
practica Arithmetica, laqual e tutte le reqgole, & operationi praticali delle progress-

foni, radici, proportioni, & quantita irrationali,® -»» - b bt A ey ~ar
Con priuflegio della santita di Papa Paolo IIIl., Della.lllustrissma Signorfa di Ven-
etia, & dell’eccellentissimo signor Duca d'Urbino. ~ gy e P Y
In Vinegia per Curtio Troiano de - Nauo MDLVI. -wruvssg. ot S AR P T O PTY R
Appresso dell‘'Autore.. :+. - r R N L . S R
Dedication to Conte Antonio l'Andriano dated 3 April -1556,.- ., .- P T S T
m ol o e e
* oot AR . e RS .ow T h LR 3
= 2 ¢ § 7 L | o
»fe FeTiov) Tartaglia's diagram 0 'T 0t
O . b Tt g (N o . ot > * S YN A 4
a or y S R TR ; & .
.. S S ‘ ’h"ll‘ . _— TS o . t -
Yove ey IS SN PR ¥ S . st Y,
B, 1:5-;4
m 1 LR v o, - oo F P 3”’?"
-y o - gv*g,e ¢ s vt "y 3 ¥

' All unexamined editions on the authority of Riccardi. ) P . a
3¢ Ignoring unpeginsted lesves pensrally.. . y -

ot
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" part 111: Title'page: Contents given as:-."{-primi principii. et la prima parte .
“ delle Geometria....dimostrasi-oltradi cio, la prattica del Misurare cisscuna cosa,

- con-brieve, & facile via,"

‘In Venetia per Curto Troiana MDLX, with privilege, to him.,z***h

‘Part 1V: Title page: Contents given as -
maggior parte delle figure, .
Same date printer and privilege. -

LR ZE I AT t:j e T ¥ . ~

- - y -
L
1‘; 4 £

*nellaquale si riducono, in numeri quasi la

cosi superficiali, come corporee della.geometria,®

W
l-l".r::]' - . ;ﬂ" o -;h _r Fi—

"B

' Part V: Title Page:: Contents given as - "il.modo.de essequire con. 1l compasso, et
con le regha tutti 11 problemi geometrici di Euclide et. da altri philosophi....non
- men'utile che necessaria a Geometricl, Designatori, Perspettiui, Architetori, Ingegn-

> epl, & Machinatort, si naturali,.come Mathematici. . L.

- Same-date, printer-and privilege.:
-‘part ¥YI: Algebra, Same date, printer and

*f“?!* L iy

-

R prr

» - - # . TN . ¢ :
wto * b d v s T ii e ;‘i‘ L

y w0

‘ﬂﬁiﬂQGir;antiéhf i;pienti.'ﬁbnordndo signor

compare (come scriue Ptolomeo nel princ-"
P fpio de} Aimagesto) d{ uiderno la sapfe-
"ntia in due parti, 1a prima dellequali"

L4

1 _'Fr.

1

g7

¥ LT F

o5 : . , -
' due parti{ communamente anchora a 1'una

‘Trattato di Numeri e Misure vol. I (1556): Texts
*-,_'E 1 &

y 4 = A

privilege, - -

.ﬁtu‘if-t ; - g 7 —I},‘hr‘l

f-.»r‘

The wise ancients, honourable’sir whom I
address, divided wisdom - as Ptélemy wri-

tes in the beginning of the Almagest -

"' Ynto two parts. The first of which after
¢ dal detto Ptolomeo e detta speculatione,

& 1'altra‘e chiamata operatione, lequali

the safd Ptolemy 1s called . speculation
and the other is named operation, which

two parts are commonly further called on

2 detta Theorica, ouer Speculatiﬁne. & ™ ‘the one (hand) Theory or speculation, and

1'altra Practica, ouer attiua, ouer ope-
wratfua, fra Yequali due parti (come aff-

' Yerma esso Ptolomeo) non uf‘e puoco diff-
‘erentfa, 1a causa & che tendono a diues
" rso fine, perche 11 fine della ‘scientia
L Y % .

‘speculatiua (come dice Aristotile nel
is secondo della Metaphyisicg) non e altro;
¥ire - che 1a uerita, & della operatifone, ouer
* pratica 1'opera compita, & abenche la
speculatione (per esser jnuestigatrice
delle propinque cause, et augmentatrice

wdella scientfa) sia molto pfu nobile

on the other Practice or activity or oper-
ation: amongst which two parts - as affi-
‘rms ‘the same Ptolemy - there is no lfittle
difference, the cause is that they hold to
different ends, because the end of spec-
ulative science - as Aristotle says in the
2nd, -(book) of the Metaphysics - {is no
other than the truth; and that of operati-
ons, or practice, the work accomplished;
and although sepeculation - through being
the investigator of proximate causes and
the augmentor of science = §s much more

“W

della operatione, ouer pratica operatiua. noble than labour or practical work, which
~laquale solamente attende a’ sapere con only harkens to knowing how to diligently
~diligenza essequire, & condur attualmente execute and actually lead to an end, or to

3. Dated 29 July, f.(ibs.

2. "Those who have been true philosophers, Syrus, seem to me to have very wisely
separated the theoretical part of philosophy from the practical. For even it happens
that the practical turns out to be theoretical prior to {ts being practical, never-
theless a great difference would be found in them; not only because some of the
moral virtues can belong to the everyday fgnorant and {t is fmpossible to come by
them by the theory of the whole sciences without learning, but also because in prac-
tical matters the greatest advantage is to be had from a continued and repeated ope-
ration upon the things themselves, while in theoretical knowledge it is to be had by

a progress onward.” The Almagest trs R, Catesby TALIAFERRO (1952) p.5
3. "It 1s also right for pﬁiiosophy to bde called 'a science of truth'. For the end

of » theorotical science is truth, but the end of a practical sctence is perform-
ance,” Metaphysics trs H.G, APOSTLE (1966) p 35.



a fine, ocuer ad effetto tutte ls coss
ola speculstivamente ritrovate, notif-
icaste, & regolatamente in atto poste,
nondimeno per quanto posso considerare,
sa me m{ pare, che quanto plu la parte
speculatiua ecceda dif nobflita 1a parte
operativa, tanto piu la parte operatiua
ecceda, non solamente df utilita, 1a
parte speculatiua, ma anchora di laude,
»m perche, come dice M, Tu'IHo‘ nell primo
-wde officis, ogni laude della uirtu con-
sifste nell'attione, ouer operatione,
Onde considerando un giorno honorando
signor compare, che hauendo o 2 comun
 beneficio (come sapeti) tradutto, & del-
ucidato nella nostra lingua Jtaliana la
speculatiuva dottrina Geometrica, & Ari-
thmetica di Euclide Megarense,che in tal
faculta ottiene 11 principato, guidicai
sotal mia fatica esser di pochi lauda deg-
na, se appresso di quello non mostrasgse
Ya pratica di saper operare, & attualme-
nte essequire, & essemplificar qual si
uoglia propositione in tal due scientie,
ssouer discipline da esso Euclide adutta.
E per tanto deliberai nella mente mia di
componere 8 comun beneficio un general
trattato di{ numeri, & misure, st secondo
1a consideration naturale, come Mathem-
soatica, & non solamente nella pratica di

Arithmetica_f d{ Geométria. . delle prop-.

ortion & proportionalits, sl irrationald,
cCome rltlonl}l. Ms anchor nells practics

speculatiue dell'srte Magna dette in

MArsbo Algebras, & Almucabals, ouer regola

q.lli co.llﬂ..

T .,
!

.'—'“-ﬂ-—_
{
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put into effect by rule all the things al-
resdy by speculation discovered a;d known;
nevertheless in as much as ! am able to con-
cefve, it seems to me, that however much
more the speculetive part exceeds the
working part, in nobflity, so much the
more the operatfonal part exceeds, not
only in utility, the speculative part, but
also in praise, because, as Cicero says in
the 1st. (book) of De Officiis, any praise
of virtue consists in action, or operat-
fon., Whereby considering one day, honour-
able Sir, that 1 have to the common good -
as you know - translated and made clear in
our ltalian language, the speculative
Geometrical and Arithmetical doctrines of
Euclid of Megera, in which faculty {s obt-
ained the beginning, 1 Judged such labour
of mine to be 1ittle worthy of praise, {f
besides that was not shown the practice

of knowing how to operate and actually
execute, and exemplify, whatever proposi-

tion 1s wished ifn these two sciences, or
disciplines, brought out by the same Euclid.

"And thus I though in my mind to composs,

for the common good, a general treastise on
numbers and measure, as much according to
natural consideration as mathematics, and
not only in the practice of Arithmetic

and Geometry, and in proportion and prop-

ortfonality, rational and irrational, but
also in the speculative practice of the
great art of the Arabs called Algebra and
Almucabala, or rule of the tﬁing....

-
4

» FOr the whole glory of virtue 1s in activity']Virtutis enim Jaus omnis in actione

consistit.) De Offfciis trs Walter MILLER (1913) Bk 1,VI.

i - [



23
The Tartaglien lrgum-nt ebout the importance of form in design

L

o The argument that Tartagliaput forward in Bk, VI of the Quesiti

st Inventione (1546) had a relatively simple structure. Places strong by

nature do not demonstrate any ingenuity on the part of the designer, Only
.those made strong through human skill can demonstrate such ingenuity, But of
those made strong by human skill, those strong through their. great size and

mass of material, equally do not demonstrate much skill on the part of the
designer, Only those strong in virtue of their form truly demonstrate a designer's
ingenuity. The conclusion, never made explicity by Tartaglis, but undoubtedly
his central point, was that one ought to concentrate on form in order to design
the moat perfect fortress,
kT ¢« .+ But this argument is defective in that it {s only by assuming that
form is the central aspect of design, that the conclusion holds, that form ought
to be concentrated on in design, so that the arqument is hopelessly circular.

«. - However there is a certain kind of plausibility to Tartaglia's
remarks 80 that it is worth examining this argqument in some detajil to see what
kind of factors many have been at wvork in it, Firstly, it might plausibly be
contended that an object designed for any purpose will have to have a particular
form,  That very generally, and particularly with the sorts of objescts at issue,
form will relate to function to some fair extent, That therefore, by and large,
the better designed an objsct is, ths better the form will it have, So that,
with this type of design the provision of the best form in en important aspect of
the design process, 8ut what can be argued further, from the conclusion that,
the provision of the best form is an important aspect of design 7 What can be
concluded about the nature of the design process 7 Thet it ouyht to concent-
rate on form 7?7 Byt if this is the cese, ve fall into the trap of circularity
because:all we hsve concluded is wvhat ve were willing to sssume, That is, thst
form fs an important aspect of the sorts of objects that are under consideration,
Ue.therefore lsarn nothihg more about what should be concentrated on in the
design procees, One course open hers would be an attempt to fall back on the
general premise that any physical object has a form which is central to its
functioning, and hence form must be a basic consideration of design, If this
vere.true-for all physical objects, the conclusion that we do have to concen-
trate on.form in design would tend to follow, But this general premise simply"
does not-hold, I1f one wants to design a teddy~bear, texture and resilience
may:be the most important considerations, not form, txperiments in fact shou
that it is texture that is all important in the behaviour of neo=natal monkeys
with regard to surrogste mothers, for instance. Or what about a mattress?

Cerpet 7 Brake-lining ? Electrical tircuit ? Thus we can not fall back on°

any general premise about form,

- . ‘Another possibilty is to consider the Tartaglian argument as
indicating something of a heuristic nature about design, That {s, that in

such cases that vwe do know that form is an important aspect of the effectiveness
of the desired object, we ought to concentrate on form in design, But again - "
this ,enlightens us little, if at all, Uhat we vant to know here is hou form

is to be constrained {in design, In fact Tartnglfn in his first condition
coneidered fotm to be determined in such a way as to organise the materiasl to

best resist impasct in the face of attacking artillery, while the most common
approach of the 16th, century-treatiese writers ves to determine form by raf;

errence to the needs of defending artillery, In baoth cases the same argument
vee used to support these different approsches, so this srgument can hawhy be

taken to distinguieh anything sbout the way form ought to be constrained In
design,
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SR Possibly then under such circumstances == that is when form is knoun
to-be crucial == the Tartsglian argument indicates how one is to recognise the
designer's skill or lfficilncfy: which after all wvas one of the things Tartaglia
strongly emphasised. Moras, further, suggested quite reasonably, that ‘'any simple
man' could fortify using qreat masses of materisl. Therefore what now aeemahtn
be at issue is efficiency in design, obviously an important characteristic for

us to be able to recognise, Thus we may now conceive the discusaion as an attempt
to show that only in the manipulation of form can the efficlency of the design

be recognissd, But the situation here is that what is to count as a good design
is a design vhich shows ingenious manipulation of form, This therfore can not
simultaneously act as a criterion of the designer's skill., For, if skill in -
designing an object is producing an object that fulfils some function effect-
ively, which it seems reasonable to assume, that effectiveness must bes independ-
ently assessable if wve are to be able to judge how effectively this taak has
been achieved, It it is not, the skill relates to no function except ita own
Pulfillment and this maey be relevant, or it may not, in the production of thn

required object, But, ve may say, we have previously aqreed that form is
relevant, Howvever, ve are then only back in the same position es before because

the argument - increases understending in no way, over and above what was assumed
in the first place,

v .+, =« The:Tartaglian argum-nt then, in anything like the aimpla form in
which it is given above, seems to be little more than an insistence on the

s

assumption of the importance of form in design, Indeed, in putting foruard his

position Tartaglia may have been indicating something like this by his rasarvatlnn
"it :seems to me",

-

However, there is more to the Tartaglisn argument thaﬁ th;!aoma-”
what simplified account given above, Tartaglia in fact implipitly_;nsis}gd that

a good design should have (relatively simple) publicly’ . lilppu-mni:,,ql*:h'.unt:matral::le,.‘5
desirable characteristics, He admitted that he had no experience in fortificat- ~
ion. Yet he insisted that in his examination of a design such as that of Turin,
that the subtlety of the design should be plainly inherent in it for him to
discover,-if it were a good design. Clearly the geometric plean form of the fortress
vas:something which could manifest this kind of quality very well. So the
demand: for-concentration on form in design seems to have bnnn,tigphup’uith the
d-m-nd*for*publicly , demonstrable, evaluatable characteristica, 1n doalqn. Thus
a more;complex argument bringing in this aspect needs to be nxaminod 1n order

to slucidate the possible lines of though underlying the Tartaglian typn of
argument,

H i

Now it seems possible to argue thus: If geomsetric form in concen=-
treted on in design (A) (Thich Tartaglia clearly callaed for), then, 'aif:__,'f
public quality of demonstrability in design will tend to essily follow (B). 1f
this (B) is true, then, public demonstrability of the skill of the designer

will ensue (C), (which Tartaglias called for), If (C), then, good design will

follow'(D)e This last inference seeming to hold because, if good (and pertinent)
ressons can be given for s design it should sutely be a good design, Schematic-
ally -then it seems possible to argues.

¥

| ! | ¢ g (A'“) a s 4 s - " - o ..a(B) ‘ (c) (U)

L : 0 . . ~o, 5

Concentration on form Public quslity of Public demonstrability "‘Good

in doilqn i dcminstrabllity in of skill of designer : . design
: f v widesliqn . -

L r‘l[.

Then A—e D0, seems reassonable, But even {f (it is true that concentration on
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fﬁrmiinﬂé;nlﬁﬁwf;;ae to good ddsign;“ltlia en elementary logical error to
argue from thisialonc, that if one does not concentrate on form good design
will not occur. That 13 that one must necessarily concentrate on form in
design. - e - "

o “In fact this is hou the Tartaglian argument in the hands of many

of the trestise uriters seems to have opsrated., That is, by procesding ‘from the

" {dea that since concentration on forﬁ'in'daslgn gave good results,” particul-

nrlfwby'blving public d-monstrabifitf*of the advantages of the daiign, that
as a result one necasiﬁfily had to concentrate on form {n design, Thus they
assumed not merely, if A then D, but if and only if, A then D, “which is in
no vay aupportnd by the Tartaglian ' argument, g ot .

However if it were ‘possible to srgue that each of the implications

"in the chain A to D, vas of the form of if and only if, rather‘than“just the

plain implication, then A~—=D would hold, so this must be examined.
Nou considering C—=D: here the Tartaglian sergument seems to

”coﬂflntt tvo thlnga: A well deaigﬁed objeEt undoubtedly shous, manifests, or
_’ d-monstratt: “eome kind ‘of skill on the part of the designer 1n functionlng

| "effectively: ‘it must do so to be a good design, Equally it is reassonable to
" suppose that ‘this has to be the result of the ingenuity of the designer,

" 'L

"hd-norlliy. But does the how or the why of this ingenufity have to be demonstrated

by*tho dcaign for it to be a qoud design.? Obviously not, because, a watch for

; ¥ Fuopo- hd

example m:y dumonstrat- it 1. a good dnsign by keeping good time. Even if we
open up “ite back, or -xaminu the drnuinga that were used in its- construction,

“it may be by no means clear why it keeps ‘such good time., The designers ingenuity

muy in fact relate a good deal to his providing a dcsign which was suited to

tho ‘available skills of construction; "and to the selection and treatment of
tho "materials that uent 1ntu its cnnstruction, which may be by no means immed-

iutaly obuiuua. Thus onu can not argue generally that a design has to manifest

the designer's ingenuity in the sense of making plainly obvious why it functions

vell, for it to be a good design, Even though one can perhaps argue that a good

design must demonstrate the designer's skill, by functioning well. The conflation
of thess two notions of demonstrating the designer's ingenuity, howvever, tends
to support the contention that, Af and only if, the design demonstrates the
designer's ingenufity =~ in the sense of making clear why it is is a good design ==
will & good design ensue. That 18, C «——s D, which does not in fact hold., If
hovever we modify C to C', that is to simply demonstrating the skill of the
designer -~ by way of functioning well ~- then ue do seem to get Ce— 0D, and
this part of the chain A to D can then be seen to allow the implication {in the
opposite direction,

With regard to A~ 8 (concentrating on form leads to demonstrability
in design), it does not appear immediately obvious that only through concentration
on form does public demonstrability of the design's qood qualities arise, A

design might appear obviously clever because of the selection of particualar
materials of which ite is constructed and their known qualities, as in the

case of a vater maliress, say., However if we consider the quality Tartaglias
had in mind of Euclidean geometry involving relatively simple intellectual
demonstration of the wvay the design wvorks, with certainty, (B*), it seems

far less implausible to suggest that only if form fs concentrated on in
deeign will this type of quality appear in the design, Thus it might be
srgued, if and only if, form ie concentrated on in design, then simple
public demonstrability which is intellectually certain follows., That ie



Ae—sBh It cnly remains then to gat B C I’or B~—=C to close the chain to
qet Aw» D-for A—sD. i

Now it seems ra-aonablo to agres that if 8, that |s tha desig n ,
manif.sta publlc domonstrlbility, than C, the 1nganu1ty of the daaignor uill -
be publically demonatrated, and further B=~—>C. But to close the chain wve
now nesed the same type of implication betwsen B? and C'. C-rtainly ve might
argue B'--c‘: that ia if a design has simple, publicly "and intallactually
dlmonstrablo good qualitioa, it wtll then demonstrate thae Inganuity of the
dotignor by functioning well, generally., But the idea thatonly if B' -= that
is the design being simply and publicly ‘- demonstrated as a good design -- will
the design mnnifast tha ingenuity of the dasignar, that 13 C', by functionlng
vell, cartalnlv can not be accepted. The dnslqnar'a skill which lnads to an

objoct functiuning well being such a variable thing as the above noted nx:mpiaa
\
shou,

% L | * I

Thus as ve strengthen parta of the Tartagllan argumant A—eD in
order to try and glt A-hﬁ-D, other parts of tha ‘chain uhich before might have =
been ressonably acceptable, are weakend if not destroyed. This is probably why,
in part, tho Tartdglisn argument seems to have a certain plausibility as an
argument "of nocntaity. Its parts independently can be seen as relatively’
strong, even though when taken together the atrangthaning of one involves
the uu-konlng of another, e *

41 0On the other hand the desire for both public demonstrebility of
good qualities in design, ' toqether with the concentration on form in design

by vay 'of a geometrical treatment, were mutually supporting-aspects of the . s
discussion, In so far:es either was conceived to be independently valuable, -
the other tended to follow, so that the treatise writers tending to favour

both qualities 'for their own reasons often felt that-they had an inescepable
argument to necessity on the lines of the Tartaglian argument,
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1 Quattre®Primf Libri di‘Architettura (1st ed. 1554) ° Ve e s
Bibliography: Vinegia 15543 enlarged edition Venetia~1567, under the title L'Archi-
' tettural fcs. of ‘the 1554 ed. 1964 Ridgewood N.J. Ce o b
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General" descrigtio ‘A Yarge high quality production, 104"x64"-text. Folios (11) +
1/56. Many marginal notes. and 1arge good qualfity woodblock: 111ustrat10ns. often in
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perspective, @ * ¢ ; . . g .
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Contents: R N I P EL
fo. (1): Title page: I QVATTRO PRIMI LIBRI/ DI ARCHITETTVRA/ DI PIETRO CATANEOQ
SENESE:/ NEL PRIMO DE'QYALI SI DIMOSTRANO/ le buone*qualita de'siti, per 1'edificat-
fon{ delle citta/ & -castella, sotto diuersi disegnis/ NEL<SECONDO, QVANTO SI ASPETTN
' 'alla materia per la fabrica:/ NEL TERZO SI VEGGONO VARIE MANIERE/ di tempii, & di
che forma si conuenga fare i1 principale/ della citta: & dalle loro piante, come
ancora/ dalle piante delle citta & castella, ne/ sono tirati gli alzati per or- /dine
‘dl Prospettiua:/ NEL QVARTO:SI1 DIMOSTRANO PER/ diuerse piante 1'ordine de piu pal-
8221 &-casamenti,/ uenendo dal palazzo regale & signorile,/ come .df honorato.gentil-
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] Quattro Primi Librs di Architettura (1554): Texts, 2.9

A

l a
f. (if1a). SE la nobilita del soggetto, If the nobflity of the subject - as well
. come ben sa 1a’S V. iliustrissime. nob- knows your most illustriuus -epnobles

1er: iiitaria¢scienza che ‘ne tratta; lapiu’’ tﬁeiscience uhich treats of ft, the most
.- belia parte deliﬂArchitettura certamente beautifu] part of Architecture will cer-
, gsanlquelln, cthe tratta della cltta. | tainly be that which treats of the city,
. - doue piu '°1t{911°‘"° 911 h””'ifft """ where men increase'the most, and flour-
. e & floriscond le notitio & eser- ’ ”i fshes knowledge and‘ human practice' which,
e citti humani. le quait essendo moderna- _ how being attacked’ by artillery
ﬁ mentetoffese dalle artiglierie. che non "which the ancients did not have, it'will
se haueuano gl anitichi. non sera presont- not be presumptuous of me if I°show how
ione l1a mia. se io mostrerd df edificar-7“'to build differently, to defend against
. le altrimenti. per difenderle 'da quelle ~ “this etteckt against which they did not
j lfr offese. alle quali essi non hanno potubo have to be able to prdvlde, through not
i‘i prouedere. per non hauerle hauute ‘al ‘ having had 1t in their ‘timesees '
|ltempto loro... v T e v Lot L s oy
I e . S %o o e Gt by e
P X LI T R T I ' "t A bt AT e st
ﬂ‘t‘;"ﬁ:y"‘i#rﬂ e " ;

s Y. Ja. ESSENDO l.Architettura scienza di’ Architecture being 2 science adorned by
e piu dottrine & uarii ampaestramenti orn-’w'many doctrines and varied disciplineS.
=i ™

. ata,, & col 910d1¢10 di quella aDprouand- , and with the judgement ‘of which“are app-
,osi tutte I'opere. che dalle altre artd ruved all the works that by the’other ar-

. : 308} finiscono:'ser} df bisogno ancora a ts are finished. it will'also be necess-

. Chi uorra fare professione di buono Arc- ary of ‘who would undertake the profession
hitteto, essere scientificot & di natur- " of a good architect to be scientific and

ale ingegno dotato. perd che essendo endoued with natural 'skill, because who-
1ngegnoso senza scienza. ouero scientif- ever is skilful, without science, or

;ﬁqp asico senza ingegnd. non potra farsi per- scientific without fngenuity, cannot make
fetto Arch{tettore, Doue glt sera nec- @ perfect Architect. Uhereforeit will be

essario, prima Che si possa rendere bene necneeery before he can be'rendered-well
istrutto di questa arte. 0 scienza. ess- 1instructed 'in this art ; or'science, to

Jmere bono disegnatore. ecce}i;nte ‘Geomet- ' be a’ﬁood‘designer. excellent geometer,

. .i13eTa, bonileino Prnepottiuu. ottimo Arlth-r "the best of pevspectivists, ‘'exceptional
metico, dotto Istoriografoi & habbia tal arithmetician, learned:hfstorian, and to
cognitione di Medicina, quale a tale sc- have such'knowledge of ‘medicine, whatever

¥ *11'“1' sl. ¢°ﬂ01'ﬂii & lil prattichiuelno of this science is relevant; and to be

| nlll'adoporar- bon- 1: Boeuole. peroche Practised in using the ‘compass, bec--«
jscon quellas potr. p1g11.r. qu.1 si UOhliﬂl ause with this he ' will*be‘able -to:take
sito in propris forms, essendo che di whatever site is wished in its-proper
g5 s . fuore, o d1 d.ntro |1 pnggono uedare JF form » when from outside or+inside- the
l'oltr.uitu de'euol .ngu11, ¢ per ' extremities of its angles tan be seen and

quella connac-re le regioni del cielo  thus he will know:the regions of the sky

adcol ferimento’ de 1 uenti....Ma se 1° with the variation of the winds... But 1if
VR A 4 S BN * ‘
Architetto non ulra Prospettiuo, non - c o b . gL
BT I Jﬂf'iﬂ ! ‘en"‘ﬂ!..:. - “ ey B o ' " <y S
" tw
\ - J.From the dedfcation, " “ v o :

2.This work does focus almost entirely.on the city, and the uay it may be defended
., comprises a good part of the work, Pietro heres felt it necessary to justify
_his not following the lsssons of the ancient's in fortification,
"3, Lit, *instructions', - wr e
4,This 1s a straight ronderln of Vitruvius "Architectura est scientia pluri-
.- bus disciplinis, & uvarfjs. eruditionibus ornata, culus fudicio probantur omnia quae
ab caeterts artibus perficiuntur opera®™, Opening to Bkl cap I (Florentiae 1522 ,P.5).
; 'Finished' = 'brdught to their desired end', 'Perficio" in Latin having the sense of Lo
“finish, perfect, bring to completion. o b
-8, The use of "scientifico® = 'scientific’® vas not ‘very frequent during the .
.+ period. FLORIO (1611) for example gave it = scientiato = scienced, skilful’
. full of sciences, lesrning or knouledge, O.tL.D, gives the earliest use in
English of this word (in roughly Pistro's sense) as 1589, .
6, "ferimento” = varlamento,

[} ﬂ“
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potfﬁ mal cosi ben ne honorarsi, ne mqst-

rare per disegno {1 suo concetto, per
seccellente disegnatore ch'ei si fusse...

E quest! sono gli studf, in che piu 1'Ar-
gchitetto si debbe esercitare, & se place
: Vetruuio, che 1o Architetto debbi anc-
ors hauere cognitione de Filosofia, d'As-

trologia, da Musica, e di Legge...'

f. 73, Primieramente gli antichi nell’
jeedificare citta o castella usorono la
figura circulare, cost anco mostra Vetr-
uuio che si debbt fare. ma essendo ['ang-
ulare piu atta 2 difendersi cof fianculd
‘& angulari baluardi dalla moderna artig-
is Vieria, per esser tale offesa nuoua; non
| s{ scema in tal caso 1'antica uirtu loro
con 1'auvuertenza mia da edificar le
citta non circulari, ma aqgulari. in
modo che tutte le parti della muraglia
goesi possino faciimente difendere, & scop-
rire dalle cannonlere o feritofe de f{
.fianchi de gli angulari baluardi. £ da
consfiderare dipof, che, essendo la citta
piu di ogni altra fabrica importante,
ssper esser ricetto de gli huomini, & di
qualunque altro edificio, che ancora la
piu importante cosa df tutta 1'Archite-
ttura, oltre al recinto delle mura, sono
%4 buoni compartimentt & distributiont
sedelle strade...

f. 11a. Ma nel recinto delle citta gran-
di, per douversi{ fare di molt§ piu anguld,
s{ potranno per la ufcinita loro difend-
ere le mura in tutto con gli archibust

" 98da postaﬁ o da mano, 11 che per mio au-
uiso e da laudare .

f. 26a. NON debbe 11 buono Architetto,

I1lustrissimo Signor, hauer manco notit-

fa della materia atta ad ogni generatio-
40one di edificio, che de qual si uoglia

~ altra cosa,...

e Cataneo

nishes here by

rejecting

22

the Architect will not be a Perspectivist,
he will never be able to be clever and
honoured, nor to show by design his
concepts as an excellent desfigner would
be...And these are the studies in which
mostly the Architect ought to be pract-
fsed, and also it pleases Vitruvius that
the Architect ought further to have know-
ledge of Philosophy, Astrology, Music and
Laws,..

Mafinly the ancients in building city or
castls used the circular figure, a thing

-further Vitruvius shows ought to be done,

but the angular being more suited to def-
end with little flanks (7?) and pointed
bastions against modern artillery, bec-
suse this attack is new, the virtue of the
ancients is not reduced in this case with
my advisment that the city should be ang-f
ular, and not circular, in the manner th-

at all the parts of the wall can be

edsily defended and uncovered to the can-
nonfers or loops in the flanks of the
pointed bastions. And to consider after-
wards, that the city being the most impo-
rtant of all other constructions, through be-
ing the receiver of men and of whatever oth-
er butldings, that then the most import-

ant thing in all Architecture, apart from
the walled enceinte, are the good divis-

fons and distributions of the streets...

But in the enceinte of a3 large city because it
ought to be made of many more angles, it

1s possible because of thetr nearness, to

defend thtlwallé wholly with the archibus
‘da posta’ or of the hand, and that s to

my advice to be prajeed. ....

The good Architect, good air, ought not to
have less knowledge of. materials suited

to every type of building, as to what-
ever is wished, other thing....

Virtuvius' view as requiring too much of

8 man, his whole account of an Architect’s skills has a rather Yitruvian ring,eqinthe
need for medicine -~ which s needed to judge healthy sites. tPiotro 1ike Vitrﬁv us
sets up & wide range of skills as necessary to the Architect tncluding History for
example. On the other hand the very strong emphasis on Perspective s new. The title

to the chapter from which this comes, in fact, has as subtitle "di

911 sia Y'esser buono Prospettiuo®,

quanta importanza

His position vas perhaps something betusen

the differing poesitions of Aldberti and Vitruvius. ’
2, Lit, ‘set or placed’, A gun that uas set on the usll or on s specis] rod,
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L'Architettura (1567)

General Description: This 1s an enlarged version of 1 Quattro Primi Libri di Archi-
tettura to which the author added 4 new books, It Is a production similar to the

earlier editfon. (iv)+ 196 + (vit1) pages.

Tontents:

p.{1): Title page. L'ARCHITETTVRA/ DI PIETRO CATANEO/ SENESE/

Alle quale oltre all'essere/ stati dall'istesso Autore riuisti,/ meglio orﬁinati. e
df divers{ dise-/gni, e discorsi arrichiti {1 primi quat/tro 1ibri{ per 1%'adictro
stampati,/ Sono aggfuntiy di piu 11 Quinto, Se-/sto, Settimo, e Ottauo 1ibro;/ Nel
quinto si tratta di quel che s'aspetta all'/ornato per le fabbrichi. /Nel sesto sf
mostrano le buone qua!iti dell? acque per 1'uso del ufuere: e cosi simil=/mente
dell'acque de § bagni, con/ alcuni loro disegni./ Nel settimo s'adducono quelle cose
df Geo-/metria, & de gl{ elementi suoi, che piu/ all'Architetto faccinoe di bisogno:
/] con un nuouo, & facil modo/ di pigliare in propria/ forma qualunche/ fabbrica,
s{to,/ o luogo./ Nelllottauo s'insegna a operar practicamente,/ nelle case di Pros~

pettiua, coninciando/ da {1 primi principii, & elementi/ di quella,.,/ CON PRIVILEGIO,
p.(111) Dedication to Francesco df Medici.

p., 1/109: Books I1/I111 as in the 1554 edition.

p. 110/136: Book V: Ornamentation, deals with varifous features of the various orders.

P, 137/149: Book VI: Deals with the supply of water to the city, and baths.
p. 150/174: Book VII: Geometry and surveying.

P. 175/197: Book VIII: Perspective.
p. (198/203): List of chapters.
Colophon: In Venetia M,D. LXVII,

L'Architetturs (1567): Texts

Per §1 quale si dimostrano quelle cose By which is shown the subject of Geometry
d{ Geometrfa, & elementt di quella, che and the elements of which that are most

all'Architetto sono piu necessarie, con necessary to the Architect, with 2 new and
un nuouo e facil modo di procedere nel easy way to go about taking in proper form

g pigifare in propria forma qualunque fab- whatsoever building, site, or placel
rica, sito, o Iuogof'

D1 tutte 1'artf o scienze che apparteng- Of all the arts or sciences which belong

ano all1'Architettura, non e cosa che to Architecture, nothing can offer more
possa porgere piu sicurtz. e rendere security, or render the Architect honour,
w0 cosi honorato 1'Architetto, quanto as much as Arithmetic and Geometry. Whence
1'Ari s metica, e Geometria. Onde firstiy to him who would make a profession
prima ch'esso faccio professione of architecture it is necessary that he is
d'Architettura g1{ bisogna di quelle of the greatest intellfgence, because if
esere intelligentissimo, pero che non . he does not have a good knowledge of these

s hauendo di tald scienze buona cognitione, sciences, he will not be able to give to
non Potri dare all'edificatore" uera not- the builder"true fnformation about the

{tis della spesa, ne anco mai alcuno cost, or even to determine any building
edifitio ben terminare....Vedesi dunque well,...Arfithmetic and Geometry are seen

1'Arfsmetica e Geometris esser basa, ¢ * to be the base and foundation of Architec-
gefondamento dell'Architetturs, si come ture, as Vitruvius shows® well in the first

ben dimostra Vetruuio'. nel primo capit-, chapter of his first book....
ole del suo primo libro,...

W

1, Subtitlie to 7th book, p. |50,
2. That is the client, ls the later context makes clear.

3. This 4s somewhat of a distortion for Vitruvius tended rather to emphasize the
many different skills necessary to an Architect.
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Pj.antonache una delle piu necessarie. & Although one of the most necessary and,
principal! fortezze della citta sia principal strengths of a city is set in
posta nella beneuoienza. & uero amore .. .the good will and true love of the valor-

i

de'ualorosti. popoli, § quali con.la dirr- ous people, which with the equitable adm-
alita ammin{stratione di gfustitia, & con fnistration of justice, and the conjunct-
~ 1a collatione de'benefitij hora nel pub- 1on of benefits acquired now by the pub-

1ico, hora ne 1 priuati si acquistano. 116. now by private persons, nevertheless
nondimeno oue saranno quelle delle mura, where these will be joiagd to the walls
& de gl nltri edifltij ad esse apparte- and the other structures to P

o nenti, aggiunte; chi. non‘sa. Serenissimo, . these appertaining, who knows & i

e

1. RICCARDI (1893). ‘ o
2. See CORNEWEYLE, R. The manner of Fortification of Cities, Towns and Castles and

other places (1972, Farnborough). Introduction by Martin BIDDLE, who givesaiocation
of this rare edition, WHITEHORNE (1562) f., 16/23 gave an English translation of
some sections of Zanchi's work., CORNEWEYLE (1972) e & facsimile of an English
m.8, version of this wvork, of 1559, with some additions and rearrangements,

3, Of the firet edition,

4, Zanchi does not indicate what other structures he is thinking of here,

gnrhnpn ravelines and outworks; meaybe barracks or other inner structures.
Dropping the not as an n-phatic, from the later context,



& inuittissimo Re, che ufe maggfor sicu-
rezza apporteranno, in tanto che:par dif-
ficil cosa 11 discernere:qual:delle-due,

dico b quella.de:gli animi de'cittadini, -

s 0 quella delle mura sfa:.da-essere.ante-
posta {. anco-che, secondo.l'opinione di
molti savijf,-& giuditiosi- filosofi 3 g1
animi.{).prima-
come che 1o cosi leggiermete non lo-con-

e ceda, nondimeno essendo che molti della ¢

loro edificatione habbiano‘per 11 -passati
ytempi,. & ne {.presenti ancora ciascuna *
regola, & fondamentorcon grande studio,
& dottrina dim«:n1:1"a1:t'.~*"1 gran'marauiglia
l;$1 dee porgere i1 non“uvedere che pur'un
solo di quella delle mura habbia partico-
lar memoria lascifato,?essendo elle cosf
necessaria cosa-per-dar perfettione'E
questa fortezza, come*le 'uicine disposit-
ssioni alla materia,'se alcuna particolar’
forma riceuer deue, La‘onde:sopra questo
discorrendo talhora facilmente tharei{ giu-
dicato, cid.poter'essere accaduto, pero
chesinteramente-datalcuno, né prima, 'nd
asposcia-intesa si fusse; .se non che molti
ualorosf-soldati, Liessercitati, & giudi-

Juogo-dar si douesse, ivr-v

A

, 32

most-serene ‘and enviable King,  which way
brings the greatest security, in as much
as' {t.appears difficult to perceive which
of the two, (as) I 'say, either that of the
spirit of"the citizens, or:that of the
walls, iis‘'to be fputﬁ foremost 7?7 and further

that according to the visus of ‘many wise
and judicious philosophers, the first

place ought to be:given to the spirit =-

« which' I do not lightly concede, neverthe-

less (the case) being that many’'of their
structures'in the past and still "in the
present, had’each one a rule and founde
ation with great study and doctrine
d-nonatrntnd: A great marvel, of what it
ought to yield to us not even on'a"of that
of the 'walls has bequeathed a specific
memory, it being a necessary thing to~
give perfection to this strength, °

as in the relative dispositions of

the material in vhatever particular

form it ought to receive, Wherein 'in dise

cussing this“ I may have’iﬁmetidisrjﬁdgﬁﬁ’
too easilyy what can "have ‘happened, but
that not wholly “in’ no way. either in

the beginning or afterwards, should be
understood; if not that many vealorous

ciosissimt Capitant, ritrovat{ ne ho, &

anco’per fame:conosciuti? iquali non-
credo che restassero mai dif ‘tal cosa a'p-
postery lasciare, fnufdfost, ‘ch'altri
nell’otio; & pifacer{ apparandola quello
di honor procacciar si potesse, che con
grandissime fatiche, & Tunghe esperienze
essi di acquistar’sf 1ngegnarono! Percio
ssche sola ) pratici, & giudiciosi nell'ar-"
te, leggendo df pienamente raccoglierne 11
frutto, lecito sarfa stato; ma piu tosto
ho sempre creduto, che doppo 41 ritrouar
dell'artiglieria: nuouo magisterio nel

4ofortificar le cittadi, & non quel solo
pche da glf antichi si usaua, richiedendosi,

non e ad alcuno uvaloroso Capftano cosi =~

faciimente accaduto fn.poco spatio d'anni
l'hauer - y

% =t %

" soldiers and practised and most prudent
captains:’l have discovered and also thr-
" ough reputation known, who, I'do not 'bel-
feve, would “ever allow su¢h a thing to be
left to posterity, envious, that others in
ease and pJacol'leafhind that by which
can be gained Hoﬁbd?.'wﬁich uithrgreat
labour and ‘longexperience, these ‘strove to
acquiret Therefors nnly to the practlucd
and judicious of the art, reading to the
fullest to collect the fruft, will it
legitimately belong. but I have a1ways
sooner belfeved that since the discovery
of artillery. new master in the fortific-
ation of ‘cities and " not that merely wh<
fch the ancients: used. it 1s necessary
that, to no valorous captain will it eas-

1 b

_W
1. This of course is pure assumption on Zanchi's part despite his arguments below,
2, 1.e. the rule and foundation of design.

3. This last section is merely an attempt by Zanchi to explain away that fact that

the sort of evidence about the walls of cities being based on demonstrated methods

did not exist. “

4, It is not full clear. why the invention of artiller should ‘make as much differ-
ence §n Zanchi's terms. Probably he considered its pouer made it that much more in

need of human ingenufty to deal with it,
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.di molte conclusioni senza ajuto dell’ i1y happan that in the space of a feu
opinioni de gli huomini de' passati years .that he will have many conclus-,

s »tempi reccogliere potuto, para che cia- {ons without the aid of having been,.

scuna regola de se per suo natural fond- able to collect the opinions of men of

wi

$amento, molte, & non sonnolenti esper- past timas, unless that every rule
. fentie ricerca, st s'alcuno ha lung=-y -from {its osa-ntill foundation~ . . ac
amente la militia essercitata, & e in a great deal and, not 1ndolant1y, he
. @essa talmente uissuto, che sopra diuerse searches for, and if anyone has long
.pruoue habbia potuto come sopra ferm- practised militarily, and in this uay
wissime basi numero di coclusioni fondare,so much.seen, that. upon diverse proofs
nchqu; pochi cio puote essere auenuto, he can have, as upon the most fdrm
. per.-suentura questi pochi o diffidatisi basa: numaruuaicnnclusionalfnundad. but
.. del poterle esprimeres, o come quelli, . thi; can have happenad bufflittla, for
.che.alla sola essercitations della, h rby1chanqa,thaaat areiﬁfau, or distruste-
igmilitia, & nO alla dotrina attendeano, ful of being able to express it, or like
tal cosa sprezzando, se ne sono tacit- .those, that attend.only.to, ,militaryg

amente passati, & tanto pib;facilmanta, .practice, and not .to doctrines, which,
che non ne essendo alcun notabile uvero .scorned, .if they are not.silently passed

principio da altri sin'hora, ch'io. . by, and as much more easily, there not
aosappia, dimostrato, a chi in tal materia.being any notable_true beginning by

dar reqole, & modi intendea, si facea. others up to now, ,that 1 know, demonst-

la ulamen facile, anzi maggiormente -rated, by which in this subject to give
~assa difficultd per la uarie arti che .Tules and purposeful methods, is made the
‘in simile esercitio di nacauit'iicun- ,way less easy, on the contravy this dif-
ts corrono, si.aumentsua, delle quali non ficulty is greatly increased through

cosi. facilmente ciascun , soldato, per the many-arts that in the same practice
$uslorose, & graue ch'egli si sia, of necessity concur.’ which not

s+« Capace si ritruoua.. Ora auenga ch'io nG weasily by every soldier through the
~mi, presuma essere in fatto quel ueterano valour and weight that in his capacity
% espertissimo di querre suggetto, che - are found. Now it happens that I do

" @ cid fare basante saria, ,né meno mi * not,presume to be in fact a veteran and
rteputl pienamente hauere quelle arti axpgrt on the subject of war, to that
appresse, che a cosi fatto .negocio. extent that will be sufficient, no

« hecessarie sono, nondimeno desideroso less do | deem myself to have fully
38in cosa nobile, & grande,insjieme a molti learnt the arts that ara necessary ta
porgendo utlllt;,.far'anco saruitb,al the business, nevertheless wishing in )

-gran nome, & alle incOparabile uvalore this noble and grand topic , which also
di. V.Serenissimoceees . .- .is very yielding of usefulness, to do

; AR S R further service to your great name and
] de 2. . Cap g .+, .,incomparable valour, your serene
. b R I'lajaaty.....4 : o )
1..Lit, natural, o

2. There seem to be a number of ldees in Zanchi's mind here, Certainly that:
long military sasrvice, without attention to doctrines will not produce_ the ‘
relevant undoratandlng. Equally those that have this relevant understanding do °
not express it or slse there are too feu of them to provide any worthuhile ad-  :
vance, 0n the other hand the notion of proven results on firm foundations from
firet principles, also figures as an important contributor to the relevant

" knowledge, But in this passage lZanchi gives no 'very clear indication of how
this sort of approach relates to practice,

- 3, This 4s an echo of Vitruvius'.extensive 1ist of _the Architect s skill,

,4, This is an aspect of the usual type of diuclalmar as.to the author gainlng
"benefit from publllhlng hiu worik, s

*I'i



p. 11....df non picciola lTode degni sono
reputati...li qhili non principa1mente
per tal dekib,ma per beneficio della po-
steriti. & per commune, & publico inter-
sesse in qual si voglia cosa affaticand-
€ osi a uwarii trauagli & infiniti pericoli
di sotfbporsi nbnkkdhifanof Certo E.
che tanto in me ha questo di honesta, &
‘morale, & cristtana sembianza, che al
wconsiglfo della presente opera gagliard-
"= ‘amente spingere mi{ ha potutoi nella éua-
le si come molti ne 1 passati secoli di
‘qualche egregio % lodeuole edificio per
‘eternamente rimanere doppo glialtri
wnella memoria df f poster{ fare s'ingeg-
‘narono, qual piramidi, qual'anfiteatri.
‘cerchi, & colossi drizzando; cosi {o per
“lungamente douer‘'altruf giouare, non
*particolar{ fabriche come piantar si
29 debbono, d'!nséqnare mi‘ sono affaticato:
** ma s{ bene df mostrare a ciascuno certo
"modo, & unfuersal regola di talmente
*ed{ficare, & fortiftcare le citta; & per
“conseguenza { regnf , che i Maestrati,
‘as Principi, & Republiche con le sue leggi,
** facoltd, & honort ageuolmente entro uf
*¢1 conseruino, non solo dall*impeto del-
fle fiere sicurf{, ma ancora da quello de'
fpib numerost, potenti, et perfidf huom-
gsint, che itn lora danno nascere ci pote-

- iscl;o-.--i

|15
’p. 13. DOVENDO {fnuestfgar la maniera df
‘fortificar le citta, castella, etaltri
tJuoghi serratf necessarfa cosa e prima
“ssche ad altro st uengan, conoscere in
-quant{ modf si possano espugnare, accio
"che da quali dif questi restino per tale
‘artificio sfcure, apertamente si ueda;
‘& oue biiogno sfa, chi custodirle dis-
~40idera ne gli altrt, come gouernar si
‘debbe, & altronde douerlo apprender, si
‘conosca., Et perche tre sono al mio gfu-
‘ditio § mezf, co'qualt le espugnationt
‘delle fortezze st consegfuscano; la for-
‘ag2a, {) tradimento, & quello che in app-
arenze e quasi di questi nel mezo". dell!
uno & 1'altro participando, ne semplic-

i
f'”‘“t' nell'uno, d nell*altro collocare

"Te This section is obescure in detail although

‘8. Chapter heading

34

ke
....are (not) reputed as worthy of no 1i-
ttle praise those (who act) not mainly in
such desire (i.e. for fame, etc.), but
for the benefit of posterity and for the
‘common and public interest, in ;hatevﬁr
i@hfng llboriéﬁa and aﬁbjoct to many
troubles and infinite dangers, they do
not shun? It is certain, that as much as
I"have in me of honesty, moralfity and
Christfan bearing, it has strongly pushed
me as far as i1t has been able in the cou-
ncil-of the present work; in which 1§ 1i-
ke many in past centurfes, who, excellent
and praiseworthy buildings eternally to
remain after others in the memory of pos=
terity they endeavoured to make, as the’
pyramids, amphitheaters, circuses, and
large statues .Qrected; thus I for 'a long
time earnestly others to aid, not in how
psrticular structures ought to be planned,
have I laboured to teach, but rather
to show to each certain method and
universal rule of such uise to

build, and fdrtify a city, that, as a re-
sult, the kingdoms of Rulers, Princes and
Republics, with their laws, power and ho-
nour are easily conserved within them, |
not only from the violence of wild beasts
secure, but also from those more numer-

ous, powerful and wicked men which to th-
eir danger can arise.... |

of oy - 3 w

*In order to investigate the way of forti-

fying cities, castles or other closed
places it s necessary as the first thing
before others are come to, to know in vhat
Gaysthey can b-"cnptﬂrud, sc that how they
from these remaln secure by such art, is
Eltlrly li;n; and vhere it is nicossary,
he who will wish to hold it from ﬁtharl,
as to how 1t‘ou§ht to be governed, and
vhat else he ought to lesrn, is I:nnun.
But because’in my judbement thereare thr-
ee'ways by which the capture of a fortr-
ess follows - force, treachery, and that
which in appearance is nearly the mean of
that-} the one and the other being a part
of {t, ﬁ&t'utroly to the one, or to the
other, biing able to be assimilatad,

by us will be cal-

the main fdess are clear enough.

"Oella Intentione Del 1'Opero”., It §s typical of Zanchi's rather

convoluted language in these early more general sections,
J. 1.¢, strength and treachery interacting,
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potendosi, da not sara detta rubbamento; 1led robbery: note ought to be taken that“
avuertir s{ deue, che qualunque uolta s1 when strength will be spoken of,
arlera delle fortezze concio sia cosa, becauea such in part consi- '
che alcune consistano ne gll anlml di sts in the spirlt of those who live with-

£ quelli, ch' entro alle citta dlmorano. & in the city, "and part in® the ualls. and
altre nelle mura, & edlficlj. che into- structures whlch are built relevant to

rno di quelle st fabrlcano. delle sole these only the o‘xterhfor 3.“ unduetood‘
esterlorf 1ntendendo. onde procendendo Wherein simple treachery proceeds from
i1 simplice tradimento dalla debolezza, the weakness and fault of the spirit ma-
wé uitio de Jlt animi principalmente, & inly, and not from defects of the wall -
non .da difettf delle mura, 1° Opporsi a 1ts opposltlon by simi};:‘meahs will not
simil mezo non sara intentione del pre- be the lntentlon of*the present treatise.
~sent trattato.fma sl bene {1 dar regola_ ,but rather to give the methnd to such uise
di talmente fabrfcare esse mura, & sue construct these uelle and their parts, that
tspartl. che .possano ragloneuolamente alla it can reasonably resist the force of the
forza de nemlcl per l ordlnarlo reslst- enemy generally In as much as they can
ere, ne quanto a loro sieno capaci di ) support the occasion of robbery I say L
, a‘pportare occaslo ne dl rubamento. dico someth'lng of them. becuuu not only is
a'quanto a loro. pero che non solo st poss- lt posslble to rob the city through the
$02ano rubbare le citt) per diffeto delle defect of the wallsand their buildings,

mura. & souf edffitij; ma anco senza que- but also, wlthout these,threugh the neg-
st par a negltgentia df quelli, che le ligence of those who have charge of them.

avr
_ Custodtscono, 1a quale non essendo uolo- uhlch not belng voluntary, is not_ called

.»ntarla. fa che non si chiama tradimento ‘treachery,as whan it malevolently occurs,
gscome se malltlosamente succedesse, tradi- which ought to be truly called treachery.
mento ueramente chiamar si douerebbe. .| And l1ikewise capture is possible not only
slmllmente espugnar sf{ possono. non solo by ‘the greatness of the force, but also
per la moltitudlne delle forze, ma anco by any defect of the guards:or of the
. _per alcun dlfetto di 1 custodl. ouera de- structure, which part alone to give
4 3ella fabrica, alla qual sola, parte di re- remedy to is belonging ourcskill as‘ when

medio dare al nostro artefltlo s appart- those of the 'siege do not'intend :-: .-
1ene. come che ; quella dell assedlo ‘anc- to repair their strength =« {in no vay is
ora che forza sla niente intenda di rip- it in these three said headings:==cthrough

arare. ne punto e fn questt tre capf det- it being suspended, so'that it sver ....

v &
ti, da star sospeso. se ben sempre pare, sppears, that the strength-of the:other..
che la forza gllaltrl due accompagni. two accompayning, being without {t, neither

essendo che senza quella ne # tradimenti, treachery nor ‘robbery can have full ‘effect.
ne t rubbamentl possono hauer pieno eff- However sll this has its place distinct -
etto. pero che con tutto questo ha ella from the other two ways, ‘as uhen those

4011 suo luogo da g1t altr{ due modf sepe- within are of sincere spirit and vatch-
rato, come quando quei df dentro sono df ful in such a way to this alone force

sincero anfmo. & ulgilantl. di manlera. resists to make proof by the captureza
‘che ad essa sola forza resista di far - ‘and then truly it "i1s necessary:that the-
N pruoua per 1a espugnatlone{ $ allora uer+ fortress’should be well designed for res-
‘aAfamente fa blsogno. che 1a fortezza sia "{stance. I say that of*the wally, and talk
bene intesa douendole in fatto resistere, "of the force, against which={t:is opposed,
dico quella delle mura, & parlo delle and in-this'manner intending’to:-show the-

forze, con e quali ad esse si contrasta, ends end the reasons of constructe - -.
m

iy

1. "delle sole esteriorl {ntendendo”? "The walls ?2° ° C e e
‘&, 0r: that 1t can with reason ordinarily resist the face of the enemy,.
s.Hhat Zanchi seems to mean 1s that being resolute precludes robbery or treachery.
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& dt tal manfera fntendendo di mostrare fons of ours, as far as it will be possi-
glt termint, &:le ragioni di fabricare 12 ple from their: lack of propinquity in
nostra, per-quanto sara possible per gli their places, First in detall .
s{tt come poco appresso ne suof luoghi will be discussed the methods of attack
ldiffusaoente si dira prima de 1 modf which the ancients, and sometimes the

d'offendere, ch'usauvano gli antichi, & moderns used,  ~-~-"° - A

moderni alcuna cosa, si discorrera. " - Cor oL

P 15. ESSENDO i{n questo trattato 1'inte- The {intention of this trestise being the
ntione dt regolar le fabriche delle fort- ‘order #iof the building.of fortresses in
joezze sf fattamente, che per quanto comp- * such wise, in as much as will allow the
orterranno § siti, & le necessitd del sites and the necessity of fortifying, all
wfortificare, tutto quello, che possibie that which it ie possible to the human .
e allthumano intellecto di operare per {intellect to use-to defend them sgainst
dtfeodefle dalle forze de nemicti, & farle the force of'the enemy and make them less
esser rubbate ui si accomodi, suitable 'to be robbed, not'wishing to
consider the defence which is against - .-
seizure by -vay' of~treachery, or other
manner of ‘force and negligence of the

umesno atte ad |
non uolendo comprehendere”la difensione

che a})'espugnationt, lequall per uia di

tradimentf S altra maniera di{ forza, &
negligenza dt guardatort facendosf conu-

guardians, which-could . be made to occur,

goenirebbe; ma sola quella, che nel modo di but only that which in the mode of “

fabrtcare st comprende...f

P, 16. ’...:.oﬂri&e glf antiohifdduersamente
fabricauano anco da quello, che not ogg-
1d1 famamo. perd che le loro armi, &
g'bellicose machtne offens{ue erano anco’
molto disimil{, perchcnon si battono piu
hora e mura con gl Ariett & testudini
ma con p1u 1mpetuosi. gagliardi 1nstru-
menti 1n luogo d{ quellt, 3 cost come
soess{ usauano argini, & caue sotteranee.
nof mined trtncere fact:iamo. co quaH
tuttd se ben' hora molto piu d{ rado st
conquistano le fortezze, non e pero che
glf Arfett, & sim{lf antiche machine {n
38 Tuogo delle quall hora l1'artiglieria e
succeduta non erano cost atti alla difesa
oltra 1'offesa come essa e; dalla qua)
principalmeute guardandost d{ essere off-
ese le citta & le fortezze restano diffee
40se, & quanto alla fadbrica de'loro circut-
ti inespugnabtli, onde intendendo dar re-
gole df fortiffcarle in tal guisa, eglf e
necessario primagalcuna COSa preponere
fntorno alla forza d{ essa artigiferia,
asaccio che intendendost £1 modo de gl{ ef-
fettd souif s{ mostrf ?1u“facilménte:‘&"
st truou! Vs ufa alla . difesa.

1-*Art1110r7-

construction is understood.ese

.s;tuhoroas too :hclknta constructed °
differently from that which ve do,
because thoir arms and warlike machi-

"nes of attack were very dissimilar (to

ours), because the ualls are not battered
more now with Rams and Tortoises. but with
more forceful and robust instruments in

place of those (of theirs). and where they
used banks and underground excavations. we

make mines and trenches: with al1 which,
if truly now the conquest of fortresses is

much more rare, it is not that the Rams
and similar ancient machines «« in place of

which now artillery has succeeded ~ were
not so suited to the defence as the
attack, as thts {s, by which mainly are
guarded cities from being attacked, and

.the fortresses'stand defended,and as to the

construction of their impregnable circuits
wherein intending to give the rules of

‘fortification in.this wise, it is first of

811 necessary to set forth something con¢c-
erning the strength of this artillery so

that the nature of 1ts'uffuctt1bulng

understood, is shoun more eassily and io
found tqu vay of defence.
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P 17. ....pero che'l fortificare de’ sessbut. the fortification of our time
o nostri tompi ° f'r lo piu in questl jsa-, is founded mora in these instruments
e tru--nti, cosl nell nf}lndorl, come nel. (1.a. artillary) == as much in attack,
ﬁrnﬂadifandara‘}ondato.....Haaaimigliann v 488 din dafenca.....-.naxlmllian at the
"‘w' nell'uudlohdi Padua le uso, che . siege of Padua used thu, nccurdlng to
’ sacondo. ch'io n'ho udita ralatiune L. uhlchilﬁhlva hnard they patn-d throuqh
; uintiquattro piedi di tarraglio, fresco 24 feay!ogﬁrgmpart, albeit it was peu
, 1¥puro, pnaanrono..... . - ,Mad8ese . PR wrer
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Pe 19. Sona i luoghi. o per sola natuga Placas are. strong through nature alone,
lofortl, ° par nrtificin humanu a quella nrﬂthrqughﬁhumqnﬁak}ll accompanying

TR 2 3

accompagnatu, ouer senza benaficio di. __this; or without the benefit of such
Yoy ¥ ) - - * o

essa natura, pnr la sole arta usataui, nature, (aqd) on{y through the art used;

¢

o ciuscuna di quosta tra manlere di ;ﬂanqﬁeugry one of these three tybaa of
' fortezze uiona ad esser tale per due, . strength comes to be such under but
i¢ 801l capl; cioe per la quantita della | iun heads == that is by the quantity
materia, & per 1a forms d'ltaa. Della of the material, and by its form, Those
*natura sono forti” quandq son posti in ﬁ‘*atrong b;ﬂn;gﬁre ar;ﬁglacad in mount~
" “%monti, laghi, paludi in mare, ‘0 in ains, lakaﬁ: ﬁgrahes, or in thaa;eg.
“alti fuaaa!...in alcuni de' quali non " or in’ hoigh clefte ceseln any oftLﬁich
* 9a's0lo la natura ha dato forma, o mat= '~ not unly ‘has nature qivan ‘an appropriata
“eria conuen{ente; ma ancora dall' “""“rrom or material, but ‘art has baen cone
"“arte ul & stata agglur’it'ﬁf come f'afc*.ll-“ | joinad to it as can be shown to whosver
* < mante si manifestrebbe'a chiunque par a would wish to diacuas thai;TﬁJalitias.
'le loro qualltaddiacorrer uolesse, Di °© Of materisl and of art, ‘as uas anciently

P T

vg¢ materie; '& dall'arte, come fu antic- Babylnn: uﬁich had as high and massive
v 4

amente Babllonia, 1la qual'hebbe si alta,fualls as today is saan at Padua- and
& grosse mura, & coOme oggldi si vede" "of form as ;bmauhat tha city of Peaaro,

@  mPadusj‘& di forma,'come alquato la “” From nature *a-ncl art together, through
'xCittd diﬁpe;aro.'ﬂilla;natura, 8 arte '’ the form and the material == it is dif-
3% insieme, per forms, & materisy 'dif-: "~ ‘ficult to find a*ﬁlaEE completely

' pici]l cosa ®'di‘trouer luogo cOpiut~ "‘strong, because whare the site by
"“-ﬁonto’furto; peroche oua*ifisité; *" " 'nature will be of auch a form, it is
" per natura “sara‘tale di formu:rhon ** 7 not easy for' the matarlal to accompany

-+ @ facil cosa che la materia ul sia it,"and to tha contary, and if these

* g5 accompagnato, & per il ‘contrario; e ' uill 'be had by nature it will have
T ee qu-stlﬂhaurz pof'natura;*auarr; - perﬁapa that it can not receive the
'S:”"popse che dall'arte non'possa ‘riceuscte ' like from art as 1h”miﬁ¥”such is

ko

o

4 *{1'simigliante, come in molti casi man-' clearly aeen.....l Tt
# i {PastamBte 8i vedase...d £ »® =0 ' AR EE A TR L
W
* 1e The'shots of 'the artillery. ® ’ .
, o: 20 FLORID.(3C11) gives “tarragllo“ =."terrapieno® C L TEa
3. The slision glves Siena and Perugia in the mountalns' nantua ln a lnka as
‘'well as S, Leo on a height, and Igchia., """ v  ®
ar+ - -8 A.favourite example, e & o eapn eme e

§. Cf. Tertaglia's vieus, This echos them of course but it is di ficu1t¢to
-+ “decides’whesther they are both quoting somnthing that wvas commonly .8 prasaad
in the business or wvhether Zanchi was following antaglla dlrnctly. Zanchi's
claim above (p.33) 'that nobody had given a proper ' demonstration of a true " T
beginning in the art would seem to go against his knouing Tartaglia's remarks,
.. But the clarity of the expression and the ideas expressed in comparison to soms
of 2anchi's distinctions such as botunan, treachery, force robbery and suprise
make it likely he was using an expressed version and hence probably Tartaglia’ ;
On the other hand Zanchi's work was in m.s, before it uas printed as is. knoun )

rroTlﬂuacolll'l letter (ses above p, 31)' so0 Zanchi's work could have been the
oar er,



p.?.l....p-rn fortificando : necessario non
s0lo per eesso sito gouernarsi, 1l qual
talhora si ben ll'nICllllt; del fab-
ricere ricercherebbe di poter gran

g corpo di genti cosl 3 pledi, come a

cauallo per custodis del Regno,é daltrd

presidij, & bisogni, tenerul; o fosse
fronte, 0 peso, o per altri rispetti
douessi esser grande, & quanto 2 86
pnon lo comportesse; allors fa bisogno
di trouar wmodo con l'arte di supplire
al diffetto della naturas in esso,...
sommamente, auvertir si deus che tutti
{ luoghi, {1 queli sono piccloll, &
igtestremi sono deboll per cagione di no
hauers caapo da ritirlrll...ptra ® da
fuggire l'estremo della picciolezzs,

& sllamediocrita tener si deue.ces

Pe 22 FRA tutti | pi}tiénlarl che sl
dricercano a luoghi per l’arn,a che ries-
cano forti, di uit‘maggior'lmportnnza

di chiascuntaltro :. che sieno di buone

forme accomodati, le qualli alli loro
siti conuensuclmente rispondano p-ra

ssChe se con ragione sopra quelli sarrano

introdotte, & secondo le occorrenti
necessita ben'intese; sempre » nemicli,
che offenderli disegnassero, maggior
difficulta apportersnno, onde se per
3011 contrario di non ragionesuoli, &
male intess ai fabricassero} come Ei
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cesthersfore it is necessary in fort-
ifying not to be governed by the site
alone, which sometimes it is very nec-
essary in building to seek to be ;bll
to hold in it a great body either of
foot or horse, to protect the kingdom,
or other garrison, and nocoiiitlus; or
if it would be the frontier or a pass,
or for other reasons ought to be large,
and as much as if it will not suffer it,
then it is necessary to find & way with
art to make up for the faults of nature
in this.... sbove sll it ought to be
noted that al)l the places uvhich are
small and extreme, ars weak by reasson
of not having-a field for retrenchment
e sesthesrefore extreme smallness ought

to be shunned, and the mediocre held
X JAPRP

Anongaffall the particulars that are
looked for in places that they should
prove strong, of muchlgrester importance
than any other is that they should be
suitable to & good form, to which their
site conveniently answuers., Because

if with reason thess will be introduced
and following the required necessity,
well directed, they will always cause
the greatest difficulty to the enemy who

designs to attack them, Uhereas on ths

contrary if unreasonably and with bad
intentions they should be made, as in

triangolsri, & quadrate & altre diuerse,the trisngle and squere and various

che per lo piu hanno gli asngoli, o
tuttl, o la maggiore parte non ottusi,
84 anco talhors acuti, & quali di nec-
essita 1i Beluwrdi difformi, & acuti
succedano, molto plu faclile a nemici
la uis delltoffendere si scuopre; ma
perche {1 mostrare di ciasscuna forma
Wwa parte quali sieno 11 difetti & van-
taggl loro, saria cosa piu tosto
tedioss, che utile 4 gli intendenti,
come anco i) discorrere sopra la
diuersita di molti paerticoleri sitl,
4€L loro conuenienti forme, non solo

tediosissima, ma fores anco impoet

1« Teking "uie®* = piu.

others, which for the most have the
lnglii, either altogether or in the

ma jority not obtuse, and further
sometimes acute, from which of necessity
deformed and scute bastions ogr ss, much
more easily are the wvays of a..ack dis-
covered by the enemy, But because to

show of every form its defective psrts and
its advantages . would be something soonar

tedious than useful to the listeners
as also discussion upon the diversity
of many particular sites, and their
convenient forms -~ not only the maost

t.dinua,ﬁperhapn even 1mponslb1;. thus
reduced to brevity I uwill talk firat

Lo Tedioue yes, But why 1;ponnibln ?7 A good classificetion to make this
possible seems not an unreasonable thing to expect of Zanchi.



sible, perd reducendomi alla breuita,
plrlira prima delle forme perfetts, &.
2'quelle alquanio uicine, discorrendo
in parte sopra lea utllit:, & comodi .
$§ suoij dal che ancora che ragioneuol-
mente, pasrlando, fossero 2 tutti pal-
esi i difetti delle altre; non restero

39

of the perfect form or that scmeuhat
near it, discussing in part its util-
ity and handyness, from which slso
vith resson talking, should be to all

wmanifest the defects of others. 1 will

not omit therefore, to the grestest
clearness of the subject from showing

pero a maggior chisrezzs della cose as an example further in the square, which
is the most imperfect of those that
are commonly built, because the tri=-

angle and that of only two angles,t as
being the most imperfect, in as much as
those formed with less sides’ I do not
find, that sny have sver been used, and
because this body of walls is necessarily
made up of three main parts, and at

lesst one to the defence, but that more
in the quiet, than in the hubbub is

done, I say (then) of the bastions
.curtlin‘ and cavallir..--.l- |
quiete, che ne in rumori si gpers, '

dico, di Beluardi, cortine & caualieri....

dimostrare uno essempio anco nelle
# quadrate, lequasli sono le piu imper-
fette di quelle che sisno in uso di

ssser fabricate, p-rB che le tri-
angolari, & di dus soli angolif come

che imperfettisime sieno, quanto con
gminor numero di quolli‘aono formate,

non truouo, che ds slcuno sieno mal

state usate, & plrE che questo corpo

di mura si constituisce necessarismente

de tre parti principali, & uns meno
sealle difensione, perE che piu nellas

3

The forms which to the figure of the
circle most nearly spproach, by pract-
1sed and judiclous soldiers, and by

architects, are above all,with reason,
prllaad.----‘

pe 24, LE FORME, che alla circolere
figura piu stauicinerranno des pratici,
158 giuditiosi soldatf{, & anco da gli
architetti sopra tutte le altre sono
ragioneuvolmente lodateceese

Ppe 57« Delle conditioni che si rich=-

fjeggono al vero artefice delle
Jofortezze,

Of the conditions that are required in
the true art of fortification,

1. The form of tuwo engles only seems impossibe, But if {t is remembered that
ths angles were the key points of the bastions, one might conceive of tuo
bsstions joined by a line, The idea is not then complete nonsense, only very
close to it, for the bastions set out.in terms of flanking fire in such a cases
would become s0 acute as to be lines themselves,

2., This passsage become more and more obscure as it continues, "con minor numero
di quelli™, 'with less than these' seems to mean less than the triangle of one
of tuo angles, What can that be 7 An isolated bastion 7?7 Then Zanchi sees to
imply there is some practicsl difficulty about using this figure, The three
principle parts are equally obscure, presumably sides, of uvhich at least one
is for defence, But what does that mean 7 The clasuse uhich seems to close this
set of ideas, 'in the quiet, stc' may perhaps be meant to cover these sorts

of difficulties by suggeating this is a very sbstract type of discussion,

vwith rather difficult theoretical problems requiring much discussion.

3, UHITEHORNE, P (1542) ¢. 1S6,9ives "The forme which unto the circular fatid
Cotth moste resemble, of experte sand skilful soldiers,, is aboue el]l other with
mosts reason praleed,”

4, for the usuasl reasons of obtuseress of the bastjons, if sufficient can be
employed with zequisite length of curtaine, There is a size factor impljied

here,
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La principale, al mio giudicio, & di

ciascuno,, che 1l'intende e 1'hauers le
gi; datt;#fagula, non solo per ragione
intese, ma anco per esperienza altrui,

b sendo possible, ancor propria, alle

squalil parti seruano la protezza, &

uiuacith dello spirito, & 1'uso
de lungo della militia, 1'uno
quali dalls natura principalmente si

riceue, l'sltro dall'essercitatione,
'

104 proprias deliberatione depede. Vi

giouano poi,.& in parte son necessarie
la geometria, l'arit metica, per num-

'erare, & diuider le misure delle

fortezzae, la prospettiua ui ha parte,

tfper poter cosidererle distantie, &

altezze, la manuale architettura de'’
modnlllf'por far palese le jdee del
suo intelletto 8 Ciascuno.sso

.87, -

GIROLAMO RUSCELLI'

it "
e g

pe 60, 'QVESTA sta nostra si come nelle

socifre, nel neuigare, & in moltiss-
.ime altre cose 8i uede di gran lungsa
.auanzar d'antiche de'Romani, de'Greci,

&:.d'ogni'altra famosissima natione,
cosi :si-uede chairamente auanzarle

gsfin quitutte intorno al modo delle
-fortezze, .

=
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The main (thing is) to my judgment and
that of everyone who understands it,
is to have the already mentioned rules
-= not only through reason itself, but
also through the experience of others,
or, it being possible alsc personally,
in which parts serve the gquickness
and vivacity of the mind, and long

military usage, the one of which is

" mainly received from nature, the other

depending on practice and personal del=-
1berat10n}'5ubaaquant1y in this there

help and in part are necessary geometry
and arithmetic, to number and divide the

fortress; perspective has a part there
to be able to consider distances and

heights; the manual architecturs of

madalﬁzto make clear the fidea of ones
intellect to everyone.ees «

This era of ours, in figuring, in nav-
igation and in many other things, sees

a great long advance over the ancient
Romans and Greeks, and over other famous
nations, as is clearly seen advanced
hitherto all that which concerns the
method of fortification,

1."Zanchi's dicotomies here are not altogether clearly expressed, To the

true method there is necesasary, first reason and experience, exparience being
personal or by way of that of others, Mow presumably we return to the original
dicotomy betuwesn reason and experiencse, so that the former is supported by
greatness and vivacity of mind, while the later depends on actual military
practice; and squally the former is found in the person's nature, while the
other on prectising «= but then Zanchi adds =- and personal deliberation, He
then seeme to be sseing reason as having s separeste role from prectice and the
discussions that go along with {t, Geometry and arithmetic sre then added in
as useful tools, rather than being central to the rules, or method, and their

reasones,

2 1.8, craftamanship in model making,

3. Ses contents above p, 31,
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Delle fFortezze $econdo Ewclide(1st. ed. 1557)
i el S R e B e
Bibliograghzztvanatia 15573 with Zanchi and Lupicini, Venetia 1601.

Ganeral descrigtinn:‘n fairly average production, 6" x 43" text, (viii) + 95
pages. A number of small illustrations in the text all using the diagrammatic
style of ‘geometry. In dialogue form,

Comtents?

p. (1): Title page: UVE UIALOGHI/ DI M. IACOMU UE'LANTERI/ DA PARATICO,
BRESCIANG:/ NE I QVALYI SYINTRODVCE MLSSER/ Girolamo Catanio Nouarese, &

messer Francesco Treulsi/ ingeynero Veronese, con un Giouene Bres-/ciano,

“a ragionare/ DEL MODO U] UISLGNAREIJJ plante delle fortezze secondo fuclidey/
£T DEL MCDOD DI COMPURRE I MCUELLI,/ & torre in disegno le piante delle Citta,./
Con priuilegio dell'lllustrissimoc/ Senato Venetos/ In Venetia appresso Viacanzo
Valgarsi, & Baldassar/ Lonstatini MOLVII,

pe (iii/vi): Uedication to Marc'Antonio Moro.

pe- (vii/viii): A 1 benigni 1lettori,

p. 1/42% Book 1 with no internal divisions, After a short introductory section
about the use of geometry the first problem dealt with is the construction of
the regqular polygonas, Next is yiven thae construction of the trace of a bastion
for the case of & pentagon (diagram p. 13). The construction of a stretched
hexagon is then discussed, Then the fact that the angle of the point of the
bastion is alvays less than the internal angle of the curtains, is proved
(diagram p. 25), Next it is proved that the greater the number of sides the
ragular polygon has the better it is because the bastions are less pointed,
The fact that the larger the size of the area fortifieo, the more angles it

. can-have, is then discussed. Round basticons are next dealt with and it is

shown that there must always be an area of dead ground bv way of a Euclician
proof (diagrams p, 36 & 37).

pe 42/43: Introduction to the second book, addressed to GCiovambattista Gavardo.
Pe 44/93: Book 11: Beginning with a general ‘discussion of architecture and
fortification the text then goes on to.discuss the use of the magnetic compaas in
the taking of plans of sites, and the production of drawings to scale. An
sirregular trace is then discussed. There follous an analysis of the chain of

& drawbridge and the rate of its raising, in terms of the geometry of the sit-
uation, The rest of the text involves discussion on the compass, a square

fort, and general remarks about s bastion trace,

Pe-94/953 Closing letter addressed to Ulivero Conte d'Arco.,

e RO

1 AYALA (1854) lists other editions of 1559 & 1583 not otheruviss knoun.
2 Of the 1557 edition,
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Delle Fortezze Secondo Euclide (1557): Texts _

Po (iV)eessseml risolsi di douer’mandare i..being resclved I ought to publish for
. in luce per publica vtilith‘quasti due " the conniﬁ“gbodtth.lo twvo dislogues of
miel dialoghi, sotto i1 nomme d'alcuno ~mine, under the name of some of my
. de'miei compatrioti gantil'hhnmini.la * gentlemen compatfiota, ﬁhereby is made
sonde fatta vna diligente essaminations, ' a ‘careful examination, 1 thought no one
;&niuna pensai meglio conuenire questo ‘better suited to this, than
‘primo,‘cho?; V.3, ‘sendo egli quasi vn *you sir, it beinq almost a repetitinn
« ritratto di molte propositioni d'tEuclide,of many prOpositions of tuclio, in the

. della lettura delle quali (come m'ha “ reading of which == as MNr Girolamo

<mocertificato messer Girolamo catanio * Cataneo of Pieumont has cértifiad*té*
1* Pledmontese) so che vi pigliate non me == | know you will take no’lifﬂlg
paco diletto; sl como ancho no cess~- delight, as also because at no point
ate punto di dar'opera a gli alti studi® does it cease to 1nvulvo tho high study
della Diuina philosophu.* ‘ T of divino philolnphy. |
ISP (vii). Tutti coloro, che per {1l "'A11 those that ‘in the past spent
passato speseroc 11l tampgin qualche "the time in whatever honest study

honesto studio, si.sforzarono di giou= 'strove to give aid -= according to

are (secondo:4l potara delle forze loro)' the pover of their strnngth .= to morte
% ry”

» a 1 morteli, onde da postori poi non " als, uh-riby from poat-rity aft-ruards
gepoco laude molti di{ loro conseguirono, no little praise | many of them att-
a-i quali noi douemo insieme con que' ‘sined, to“uhom ve ought, tuqothcr
che doppo noi verranno confessare d° with those who will come after us,ﬂto
-98esere non poco-obligati, Al che confess to be nn littla obliged. Haulng
« hauendo {io-rigusardo, grandissimo des- reqgard to- thls a graat desire

gsiderio mi venne-(s'io poteasi) di fare came to me -« if I could == to do soma
-alcuna operatione, ‘dalla quale il mondo exabution, from which the world could
piqliasae qualchtfgiduamnnto.’ Et ‘ravole “take some banafit? And revolulng in
gendomi nella mente 'a quale di molti my mind to uhich of many studiea 1

> studl ‘fo mi douessi appliglisre, per - ‘ought to apply myaalf, to put my desire

smettere in essecutiones il mio desiderio, into effect, the study of mathematics
allo.-studio delle mathematiche 'diedi I laid upon as the most cart.ln of .11

1 ¥

delle mani, come el Pib certo di tuttf the others -j’.tcopting thnt of aacrnd

gli altri (eccetto quello delle sacre letters == {n which I bling practisod,
-2 1itters) i nel quale essercitandomi, thinking how I would be able by such to
Jspensaua coms io me ne potessi seruire, fulfil Y aim, when it came to me .

per. adimpir'il-mio pensiero; Quando vna that-one of the most' neceaaary thlngs
delle piL necessarie cose del mondo mi in the world 1& the m-thod to ba kept

oi pard davanti, cioe l'ordina‘cha si in fortifying citus in which == for
des tenere in fortificarele citta, the most ==’ the walls’ bsing saved from

4onelle quali’ (per il piu)-conseruate che the fury'of the senemy ita inhabitants
siano le mura dal fuwrewse de’nimici,<sono - A

1. *for the common good':. this sort of statement needs generslly.to be taken
not-too literally. All the more so in Lanteri's case ulth hia eutrumaly abatract
approach, e

&, Uulite why. Lnnt-ri thought "divine.philosophy" was-involved is not altogether
clear, Perhaps he meant that being geometrical his uork was a part of that-
divine activity known as philosophy. . * o

d. AQain thie ﬂ.!dl to be taken only loosely,

4, Cf. The forders' o(EArchlt-cturl.

. ! S
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"altresi nm:uuu:unw gli habitatori di

siano fin'ad hora stati coloro che di

nhm habbino scritto, mi posi a soriuers
g questi due dialoghi, ne i quali potra

ogniuno imparere il modo di disegnare
le piate, cosi delle citta che si vOog=-

,f:o:o fortificare, come di quelle che
sono fortificate. & i1 modo altresi di

jotorls in disegno con bossolo; & di fab-

" ricare i modelli., Et perche tutti que®
che scriuono deono procurare di scriuvere
cose nuwwo. & non false, io umnnum mi
_ sono sforzato di ridurre in questo mio

<  ‘mbreue discorso tutte quelle proposit-

joni d'Cuclide, che mi paruero douerui

b nom:o:»um. accioche quelli che legger-

anng queste mie fatiche sappiano di

+  ritrouarui cose che certissime sONno,

i 1+ gosl come lasperienza lo n»anunnmm God-
steul adunque an?ﬂm:» lettori questi,
fin che {0 ui dia impressi quattro

+1ibrl d'architettura, { qual ui inseqg-

'» . neranno & parte per parte {1 modo non

H ._n.uopm di sapesre fortificare le n»waw.

. .

Q

ma di saper ancho in quelle (occorrendo)

da'nimici difenderui. £t se da questa

mio scriuvere ul uverra alcunogiouamento,
¢ rendetene gratie al sommo fattore di
‘o tutte le cose, pregando la sua Diuina
Maesta, che tantod'intelletto, & d°
p:owo:m mi doni ch'io possa di bene in
meglia giouarui, & lesude dell'altissimo
Nome suo, al guale sia sempre gloria,é
‘Séhonare, h ,
. £«

: " Pe 8eesela perfetta cognitione di cosl
bella Lna- ucw n»u tosto esser per-
fetta, & chiara con lo studio hauete

| n-nnuu che con la esperienza della

4dquerrs, u.nm che la scienza w quella
che {1l tutto rende chiaro con proua,..

.
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~ Li'rpesultes, But the whole tenor of his work
- certalinty of Euclid uas a substitute for
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2o "lo0 studio delle mathematice scienze",
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are also preserved, Whereby 1, sesing

quelle. La onde vendendo Y0 quanto pochi how few up to now have been those
that of this have written, I set

myself to writing these two dialogues in
which everyone can understand the way to
design the plan for the city,which it

is wished to fortify, as well of those
which are fortified, and the way also

of taking the plan with a compass: and
of making models, And because all those

that write ought to take care to uwrite
of things certain end not

false, I am therefore forced

in this brief treatise of mine to re-
hearse all those propositions of
tuclia that appsared to me as should
be suited, 8o that those who.

will read this work of mine

should know how to discover what is
most certain, simjlarly as experience
shows »wm—n:how then kind reader these,
until I give you printed four books
of architecture, which will teach you
bit by bit the means, not only of

knowing how to fortify a city, but of
knowing also when it occurs how to def-
end against the enemy, And if from this
writing of mine should come to you any
help, give thanks to the highest maker of
all things, praying the Uivine lord,

that he has gqiven me as much under=-
standing, and skill, that I can help

you to the best, and praise his high=-

est name, to which is always glory
and honour,

cessthe perfect knowledgse of this beaut-
iful art can be more quickly perfected
and clarified with the study you have
:n:n._.o:.n-p than with experience of wvar,

because science is that which renders
sverything clesr with proof....

seebdut 1 vo not believe, that hr,
Girolamo has experience either of wvar,

lIl--|-I-_.llII-_I.Il.lI-IIlI-.I.l__|-lll.lllll_...ll_l_.l_l-..llullul

- . 1, There is something slightly ambiguous in the languaqge here from the last ‘al',
“n'as §f experience might have besn needed to conform the certainty of Lanteri's

suggest that he meant rather the
experience,

previously noted.
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quel’ che noi parliamo. & cul rispose {1
Conte Felix: come diteche non ha cognit=-

jons di questo? egli mi par pure o'
hsuer 'isteso, ch'egli non solo intende
g& dichlara bnnlgﬁlno Euclid (il qual'e
la cthut di Queste sclienze) ma che
presso ; cio molto bene ragionas del
disegnare pilante di fortezzs d'ognl

3.9
maniere,

wp. 5. Diteci di gratis, per qusle via
si puo egli render conto, cosi del dis-
egnare le piants cdelle citta, come del
delle fortezze fetesse 7....89l1i fa
di meatierd (3 colui che di clo vole

s perfettamente esser'instrutto,) sapere
le propositioni de { sei primi libri
d'fuclide; perche per via di quelli si
pud d'ogni meniers di pisnte benigsimo

trlttlrli"‘

#p. 7. S1 che potete comprendere ch'egli
fa di mesteiro (per intendere le cose
difficili) prima sapers le facili.’

'p- Be ecoeefle Girolamo, hauendo fatto
vh lato d'vna pianta, ouero (vulgarments
.gsparlando) vna cortina, come si cebba

procederes N far'i)l rimanente de i latti

della painta, oltre di cio fatto {1}

primo & secondo lato, vorrei sapere,

come sl possa fare che venghino tutti
20014 angoli similf{ ali: primo, fatto nella

congiuntione de 1 due primi latd o

cortln-.-.-.gt Voi dite bens, che a
farci de capo, & passsando {1 tutto*par
ordine a pocCo P poco, 8i verra piu
sgordinatamente ad intendere 11 tutto.
£t pofz quanto alls prima parte, credo
che vi rammenti, che la prima petitione
d'[0611dtdICI: che se gli conceda, che
da vn punto ad vn'altro punto si possa

sotirare vna linea retta, Sappiste adunque

. traatad.'

 §
or of that which we talk, to which rep-
1ies Count Felix: How say you that he has
no knowledge of this 7 He seems to me

to have fully such, because he not only

understands and discusses fuclid very
vell «= which is the key to these
sciences =« but slong with this reasons
very well on designing a fortress in

L3
every manner.

Tell us please in vhat wvay can an
account be given of the designing of

the plan of the.city, as of the fort-
ress itself ?7....4t is necessary -- for
those who wish to be perfectly instruc-
ted == to know the propositions of the
first six books of Cuclid because by

this method can everything be best
4

I1f you would understand uhat is nec-
e88ary =~ to understend thée difficult
things, first know the eauy...-‘

seeelile Lirolamo, having made one side
of a plen, or == commonly speaking ==

a curtain, how ought one to proceecd in
making the remaining sides of the plan,
and further, having made the first and
second sides, ] would wish to know,

how can it be done that all the angles
come out similar to the first, made by
the conjunction of the first tuo sides
or cuttlinl...ﬂgf You say well, that
brings it to a head, and passing meth=-
odically through the whole little by
1ittle the whole will be more with
order understood, But for the first part I
believe that you remember that the

first patition' of Euclid' says that {t

is granted that from one point to snothe
or it is possible to drav s straight

line, You should knovw then that the firat

R R R R ERRRRIIRRRRCTIRDRSE=,

4. Of war and fortification .and the like.

2., This dialogue described is the basic dislogue of the book which {s put in
1642 ch'io hebitel ad Arco" (p. 3), Girolamo spesking,

3., These tuo passages glve the standard defence of science agsinst practice

{n this litersture, Being able to handle things by wvay of Euclid was constantly
assumed to be able to give valusble ansuers,

4, But see belov p.4"7

on camoniers uvhercthe implication 1is quite against this,

5. This 1is uwith relerence to sterting with the firet principles of tuclid.,

6., Girolamo Cstaneo, the protagonist of Lanteri's ideas,

7. This 1is the term generally use in thHe 16th, century., "ee

HILLINGSLLY (1570) in hise trasnslation of Luclio,

B, In Tartaglia'e transletion (1543), the sort of vork one expects Lanteri to
have knoun, the 1st. petition is given thus: "aAndiswndamoch'l ce sla consesso

che da quslunque ponto in qualungue pont.

?

s{ posesil condurte uns lines retta®,
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che la prima lines che tirerete, nel line which you will dravw, in wishing to
voler disegnare vna pianta (delle cort- design a plan, of the curtain, 1 say,
ine dico) sara di necagglt%, che sia it will be necessary, that it is drawn

tirata per questa prima petitione; pol by this first petition; then {t is nec-
soia di bisogno (per la terza diffiniti- essary «- by the 3rd, dafirition of
one del detto prlmaf‘che sia terminata the first (book of Euclid) -= that the

da due punti la detta prima linea; . said stralght line ends in two points,

dall'vno de'quall, per la seconda pet=- from one of which by the second petit=

itiona,‘ tirarete vn'taltra linea retta inn.'you draw another straight line uwith-
wnon terminata, ma alquanto maggiore out an end, but somewhat greater than

della prima; & da questa non terminata the first, and on this not terminated

poi. ne teglierete vna parte eguale line then you will cut a part equal to the

alla prima, per la terza propositione first by the 3rd. proposition of the 1st,
del primo? fatto cid, hauerete due lati (book of Euclid) This done you will have
i della vostra pianta equali 1'vno all' two sides of your plan equal, one to
@ altro, quali verranno & formare vn'ang-‘tha other, which form an angle betueen

olo nel mezo di loro, quale poniamo casogthem, which we put the caset that it 1is

che siyretta, voi piglierete il come right; (so0) you will take the compass and
passo, & nel punto doue terminera {1 in the point where the second line will
gdsecondo latto, vi formarete vn'angolo end, you will form an angle similar to

aimile al primo, fatto nella congiunt- the first, made by the meeting of the
fone detdue primi lati, per la vigesima first sides, by the 23rd, proposition

%terza pi‘opaaitlone del primu'.'.. ....‘tir- of the 1at, (book of Luclid)‘..--‘(then)
sraete i} quarto lato .ad, quale si you will draw the 4th, side 'ad! which

zscongiungar% col primo .ab, in punto .a. is joined to the 1st, 'ab'! to create
per essere la planta quadrata; ma se the square plan, But if the plan was
fosse la pilanta di maggior numero a' of greater number of angles you should
angoli, voil ssguireste in questa procede in this way, until the last
maniera, per infino ch 1l'vltimo lato side shall be joined to the first, such

o8l conglungesse col primo, tal che that you have in the end your plan of
hauereste al fine la vostra planta di sides and angles equal, as you ses
lati, & d'angoli eguali, come vedete happened in the figure 'abcd' of 4

che & venuta la figura .,abcd, di quattro equal sides and angles, F: This in as

latti, & di quattro angoli ogunli.‘i-' much 1 see (it) shall be a perfect
3¢ Questo per quento 1o veggo sis quadrato square, G. You speak the truth by the
perfetto, G, Voi dite i1 vero, per la 30th, definition of the 1st. (book of

9
trentesima diffinitione del prina: Euclid), Giul’.‘ Can not a square fig-
Guils Non si potrebbe egli piu breu= ure or plan be made more quickly by

emente (se ben mi ricordo) farse vna the 46th, of the first (book of
0figura 0 pianta qusdrata per la
quarantesima sests del

M
1 The 3Ird, definition of the 1st., B8k, reads, {bid, "La 1linea retta 2 la
breuissima estensione da uno ponto ad untaltro che riceue 1'uno e 1'altro di
qualli nelle sue estremita,”
2. The 2nd, petition ibid. "Anchora adiamandamo che ci sia concesao che'l i
possi slongsre una rette linea terminata dirrettamente in continuo quanto
ne pars," f
3, Proposition 3, ibid.,, "Proposte due linee rette inequale, dalla piu longa
di quelle possiamo tagliarne una parte eguale alla minoroe.,"
4o lem, Bsssume,
5 Froposition 23, ibid,, "Usta uns linea retta, sopra un termine di gqueaella,
potemo designare un angolo rettilineo equale & gualUque angolo rettilineo pposto,”
6o The elision contains a long detalled instruction about drauing sach side
one after the other all squal and at right angles to the last,
7. Lanteri's diagram,p9, d
The letters at the intersections of the

curves and the strajight lines,

’ c are omitted here,
8, Franceso Treulel Ingegnerc Veronwse, see tittie page, above p. 4l.
9. Thgs fnvolves simply the cefinition of a square (in soume traditions of numbe
.rinq o

10, Giulio = un Giouene Brescisno, see title page above p. 41,

o
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prino’? G. Certo 31, ma perche noi sup-
ponemmo: nnl principio, che al primo an-

golo si douessero fare tutti gli altri

equali, per le regole ordinarie, per-
'cia non mi curai di dirul che la quar=
antesinasesta vi sodisfacesse, per-
cid che ella solamente serue 8 i
quadrati, & non ad alcun'altro figura,
; tal‘che se voi voleste dissegnare
evns pianta di cinque angoli equilatera,
& equiangolare, vi sia di bisogno
procedere come vi' dissi disopra, non
volendoul seruire delle regole del
qugfru l1ibro d'tclide. Si1 che per
wquesto rispetto fu forse il mio ragion-

are slquanto plb’lunga, a

vostra '
giudicio, che non faceua di bisogno,
quale non potaa pern esser piu breus,
cha ‘sl ‘sia stato, douendd questa
sdregola seruirul in ‘tutteile maniere
di pifte, Giul. Volendo adunque dis-
egnare vna pianta di sette, ouer otto
lati, & angoll, mi sia di mestiero
*p}ocadire”comc m'hauete mostrato ?'E.
gsCosi a punto vi bisogna operare, non
s0l0 nelle piante di sette & dfotto
lati, & angoli, ma in quella*altragi di
noue, di diece, d'vndici, dodici, &
sedici, et di’'quanti vorette voi in
sinfinito, & pochi & molti, come vi -
piaceri:'glgi.fpercha disopra vi aantf
ricordare i1 quarto d'Euclida: mle
venuto in mente (se bene mi si ramenta)
che i1 detto quarto benessimo insegna
-"é descrivere’le figure oi lati, & d'
angoli eguali, G, £Egli & vero, per via
del circolo, voi le vi rammentate ben=-
issimo, per quel ch'io veggo, placemi .
““che 11 'mio hauerleul ‘lette, & i1 vostro
4ehauermi vdito non sis in vano.

‘ sajid sbove, not . wishing to

2. Me e T et g

T T T TP EENMEP -
Luclid) ~- if 1. ramambar vell., G,
Certainly, but because we supposed at _
the beginning that to.the first angle
all. the other angles ought to be made _
equal, by a common rule, therefore I
did not care to say to you that the
46th, could satisfy you, bécausa this
only serves the square and not any
other figure, such that if you wished
to éesign a plan of 5 eygual sides and
angles, you need to proceed 88 it vas,
use

the ‘rules of the 4th, book of tuclid.,
If.Fin"this.respect my discussion vas.
perhaps somewhat longer,in your judge-,
ment, that could not,but-be necessary
not being able to be shorter,

than has been done here, given

that this rule ought to*aervalallxi
manner of plans, Giul. Wishing then to
design a plan of 7 or.8 sides and
angles, I need to proceed as you have
shoun-me 7 G, In this wvay you need to
proceed not only-in the plan of 7 or

8 sjdes and angles, but in the others
of-9 or.10, 11,-12, and 16, and what- ,
ever you wish, to infinity,, and smaller
and grester. as you will please. Giul.
Because above you brcught to mind the
4th, (book) of tuclid. it. came to my
mind e« if I well remember, == that_theu

1 =3

said 4th, (book) very well, teaches to
uaacribe'tha,fiqures nfhgquafﬂsldesw
and angles, G. It is true by

way of the cfircle == you remember it
vary well «= by which I see plaai}ngly

that you have understooc®me and heard
me not in.vain,

L)
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1..The 46th, proposition of book one gives two constructions for a syuare, The
first involves raising tuo perpendiculars from the ends of a given line and
aqual to {t, The second is more like Lanteri's construction, A perpendicular is

1. Taised from one-end of the
.8 line parallel to the firs

fiven line; ano equal segment is cut off, dut then
1ine is drawun,

cut off from it to allow the 4th, side to bo drawn,

and a n-?munt equal to the first
In Tartagliats version.)

2. Bk, IV of tuclid gives constructions for the square, pentagon, hexagon, and -
nuindecagon, At the end of thie book lartafjlia in his version noted "In questo
loco, in la primo tradottione eglie stuto agylionto uno modo da diufdura vno
angolo in tre parti equali, & conseyuentemente a descriuere vna figures nonan-
golo eq uilatera & equiengola in vno dato cerchio, ma perche tal suo proteders
non o' dnmonotutluo 10 hauemo interlassseto come cosa inutile,.*

3, "Describe®, a very typical Euclidian usage as _in ‘uescribe o circla'. Not
give an account of, but rather produce, sat doun, .

3 Lit, 'read mt'



Poe 14. -nl--v'hﬂbbiatﬂ dimenticato
a dirci alcunas cosa sopras le
cannoniere, G. JOo non mi ricordo d'*

hauerui promesso di dir sopra di cio

fcosa alcuna, & se pure io vi hauegsi
promesso, NON veggo COome per via d?
fuclid si possa nelle piante dar
regola delle cannonniere sendo cio
appertinente piu tosto a i1 modelli,

oche alle piante, nelle quali non si

| puB dimostrarse alcuna parte de gli
1nt:ar1ur.l.1

Pe 23¢ seseeesdl neceggita bisogna che
1'angolo d'vn beluardo, fatto sopra vn'
isangolo retto, venghi sempre minore
' dell'interiore, sopra del quale sara
formato, 0 fabricato; la onde sendo
fabricato sopra l'sngolo retto, direi
che ne diuenisse acuti.

i: ssesemaggior parte di architetti
di { nostri tempi...es procendendo
el contrario de gli antichi

eccellenti, studiano solo a

disegnare piante senza numero, & a far

afmndalll per via d'vna certa prattica
lascisendosi{ a dietro la cognitione

delle mathematiche scienze, la onde

seque loro quel che ad alcun rozo huomo
incontrerebbe, alle cui mani peruenisse
jonualche bella pietra 0 margarita di
| grandissimo valore, il quale non bene
cognoscendola, cola se la ponesse fra
suol boscherrecci arnesi, oprandola 8
qualche suo seruligio vilmente, & non
sgcome farebbe vn valents gioielliere,
che cognoscendo il valorse di quella,
con l1'ingegno suoc l'adornerebbe di
maniera, che pr sarebbe stimata, che
non ne cauerebbe in mill'anni colui che
sonon bene se ne sapesse seruire, Chi dub-
ftera, che no facciano il simile quest|
della bellissima arte che cosi strap~
azzano, che apparando solo la prattica
(come vi ho detto lasciano da parte lo
48tudio delle mathematiche, tanto ad
ogni conditione humana necessarise.....

Pe 27, Uitru di .clo (come vogliono i
Filosofi) era d{ mastiero, che il mondo
hauesse vna forma simile sl mbndo arche

41

You have forgotten
to say something

about the casemates. G. 1 do not rem-

ember having promisad you to talk on

any such thing, and if yet I had prom=-
ised I do not see how it is possible

by way of tuclid in the plan, to arrange
the casemates, this belonging sooner

to models than plans, in which it is

not possible to show any parts of the
{nterior.t

eees0f Necessity the ungle of a bastion
made upon a riaoht angle always comes
less than the interior (angle) upon
which it will be formed or constructed
whereby being made upon a right angle

I say that it becomes acute,

o

sese(the) greater part of the arche
jtects of our time....proceeding
oppositely to the ancients ex- ¥
perts, attempt only to design plans
without number, and to make modéls,

by way of a particular practice, leav-
ing aside the knouledge of the mathe
ematicsl sciences uhereby it happens to
them like it occurs with any rough
maﬁ into whose hands comes some |

beautiful stone or pearl of great velus,
vhich he does not properly undarsiand,
80 that he puts it among his crude
instruments, wvorking it to his ounﬁi
detriment, and not as would do a good
Jovellerwho knous fite value and uhé
with his skill would adorn it in e

such vise that it vill be more val-’
uable, which thay could not aehieva

in a thousand years by those who do
not know well how to achieve it. Who
will doubt that those Will not do
likewise to the fine art.
they mistreat, that 1learn only:.
practice, as | have said to you, leav=
ing aside the aiuay of mathematices a0
much to every human-condition neceassary,

-d
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which thus
e

.o

Baaildes uwhich - as the Philosophers
vould have {t == {t was necessary

that thse world should hasve a form like

1, Cf, above p.44,150/18.Yet the casemates were a critical part-of the type of °

fortification desian Lanteri was discussing., Lonsider in comparison also, the’

represantational technigues of tachot to do what Lanteri wanted here, without T
models,. Lantcrl presumably knew no such tachnlquaa. .

¥
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'Qtipo, quale era la idea della diuina
sapientia, prima che questo creasss
#che noi vediamo....la onde-dico che
(al parer mio)*tutte le fortezze, o
scittd che pib s'auicianauo a queste
forma‘nal‘recinto delle muraglie loro
siano piu pérfattamanta forti, che
qd;lla che le 8i discostano, come e la
quadrangolare,.....s0pra de'quali (per
jele dimostrationi gia datteul) ® di
neceggltz che.gli angoli de"i beluardi
venghino ecuti, & per consequente deb-
olfo. - = - e o r

R

L :
- f

ﬁ; dBi GiU}-‘;-..vnrreate voli fDrBE.
|fcha 1iﬁab111“§saarc1taasaro questtarte

ﬂmanualmeﬁfﬁ 7 Fe S0 ben'io, che voi non
m'hauete per huomo di cosi poco dis-

corso, che possiate credere ch'io vol-
ssse, ch'eglino si sssercitassero »
ioprnzzo;*nuara che :si ponessero 4 fabe-.
ricare per se medesimi le case, Anzi
questo sarebbe molto da biasimare.
ii.ttrhﬂzalwﬁlfdlco, che con ragions'-
io consiglierei tutti i virtuosi ad
efhavuer diii:;:;ua:sfa’ (per via di scienza
non di prattica) qualche cognitione;

perche cosi sarebbeno sforzati ad: impe

ararne molte altre, sendo che guella,
nnﬁ}ai p@ﬂ'pafféitamenta hauere ‘cosi:
30 per aadunla....Uitruuio...uno che fosse
paerfetto architetto, potrebbe ancho
dlrsl,rch'ogli non solo fosse buono
hhumaniﬁtat ha filoaofo, medico, & ast-
rologo, Ma lasciamo purej cthe a tutts
3 queste non sipuohlia dar'opera, ate-'"
W tendasi almeno a8 vno s0la...s.s8tudiar?®:
almeno i principij di filosofia, per
la quale 1l'huomo viens in cognitione -.
' ‘della grandezza dell'opere miracoloss
08 Iddio ottimo massimo fabricate...lo
studio delle buone arti non & cosa da
huomini volgarfi....l'architettura puo
dopuliagricoltura'otienare’11 prime ..

luoqo,

r-
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the archetypal world, which was an
idea of the divine wisdom, before this
created what we 8se@,...whereby 1 say

that <~ it appears to ma == all the "'~
fortresses or pitfaarthaf most approach’
this fofm‘in the enceinte of their -
walls are more perfactly strong than -
those that are distant from ft,ias is
the square,ss..about wuhich == by the

demonstrations already given you == {t

’ I w .
is necesary that the angles of the »
bastions occur accute and in consequen-
g 4 ~ -

ce usak,

¢ t L)
S/

Cujle esewould you perhaps, that the
nnblcsiahuuld*practisn these arts uwith

their hands. F. I knou well, that you do
not have me as a man of such little talk,
that you;gpuld believe that I would uish,
that they ought to practise for pay, or

that they are themselves put to

constructing houses, Rather this would

n , -3
be very blamsworthy | T wbe

eeeel o Hather 1 say to you that wuith
reason | council all the virtuosi

to have in thls‘(by way of science and

. not by practice) some understanding bec-

guse thus they will be forced to learn
much else, it being the case that one
can not perfectly.have this (knouleoga)
on its oun..e.(as) Uitruuiu; (says)fr
one who would be a perfect architect,
it can also be said that not only
shoulo he be a guod_humaniattibut phile-
osopher, -physician anad ;strnnomer. But

- finally, that all. those who would not

wish.to do the work, to gttend at least

. to one single (area)...to study at least

the foundations of philosophy, by which
man comes to know the greatness of

. the miraculous works built by God the

very greatest....the study of the

good arts is not a thing of base men
eese8rChitecture after agriculturé'can
obtain the first placs.,

t 1, That -4is of thé_circll.

2. Thie rather Platonic, or perhaps more etrictly neo-Platonic approach seems

to support the approach of some writers,

noticeably this rather
.« vary mundans pointsbout

3¢ Architecture,
4 'humanista" =

end philosophy,

But

general sttitude is gquickly shifted to the common and
Aacutely pointed bastions being too uaak.!

humanist, one who studies rather 'bellas lettres? than asciencas

5. BARBIERI (1961) in this context pointed out some rather conflicting atrands

+ -4dn Lenteri's ideas, He described Lanteri ss "aristocrato e spirito mattinato®,
wvho emphssised the traditional values of the arietrocreacy, insisting for example
that their sumptuous palstes would not be fitting residences for merchants, and
emphesised the valus of agriculture in this context., WUhile on the other hand
Lanterl argued asgainst those who suggested trade was not an honourable occupation,

snd insisted that it ocught to be practieed more by thoss of hiah tate, V
which were vholly coneistent uwith Lanteri's .tlncz in fOrtlflcgtL::_. . feus
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Pe 50. «oesche 81 faccia vn breue cis~ eee(] would) that {s made a Lrief cis=-
corso, di quanti gentilhuomini conosc- course of how many gentlemen we knou

famo in questas citta, che si dilettino in this city, that delight in the sce |

delle scisnze, cuera d'alcuns partic- fences, or of any particular virtue by
s§olpre virtd, per la quele meritino vwhich they merit to be named to those

esser chismati di quei che nelle op- who do not apply themselves in every-

srationi, © cn,th: volgari tutto di thing to labour or common practices.’

.= NN se rasuuolgono,

p. 53, Ma fU vostro argomento di voler But was your argument to wish to prove,

i prouare, se era posgible, & far vn' if it were possible, to make an arch=-
architetto senza gli ordini, che vi sl itect without the orders, which are
ricercanoc, Come sarebbe & dir se si required there, As if to say that
volesse fare vn Vescouo senza mitra, one would make a biahép vithout a mitre.
ouero vn frate senza scapulare., Guil, or a monk without a cowl, Luil, I did

isNonlo vi dlggl.h cotal'effetto certo, not say to you to this effect with cer-
ma solo perche mi parea, che fosse a tainty, but only because it seems to

‘{ " bastanza i1 saper disegnare, Parche me, that 1£‘uou1d be sufficient to know
mf credei che con questo senza altra how to design., Hecause ] believed that

" scienza, potesse 1l'huomo disegnare with this (i.e. mathematics), without

rlﬁCOli vhna planta di citt;, come ogni al 4Ny other science, can a man design
.+~ sltra cosa;' ) the plan of a city, as any other thing.

;Hq.l'

?rforilffcatinnl di terra (1st, ed, 1559)

+ ‘gibliocqraphy: Vinegia 15593 with Zanchi & Lupicini Venetia 1601; Latin version
Venetiis 1563 De modo substruendi terrena munimenta; and Venetiis 1571

De ‘subtilitate ac stratagemate utenda in rebus belliciswhich is the same text,

4 ~
- . . General description: 63" x 4" text, marginal notes. (1i{) + 16 + 114 pages. Some
. .. ‘large pullout illustrations.

Contents:
p.“(l): Title page: DVO LIBRI/ DI M, GLIACOMO LANTERT DI PA=/RATILO UA BRESCIA./
DEL MODO UI FARE LE FORTIFICATIUNI/ di terra intormo alle Citta, & alle
Castells/ per fortificarle./ Et di fare cosi i Forti in campagna per gli
alloglamenti de gli/ esserciti; come anco per andar sotto ad une Terra, & di/
fare i Riperi{ nelle batterie./ IN VINEGIA, APPRESS0 BOLCOGNIND ZALTIER]I./ LCN
PRIVILEGIO DEL SENATO VENITIANO,/ ET DEL KHE CHHISTIANISSIMO, PER ANNI X.
pe 1/3% Dedication "Allo Illustriss, et Eccellentiss, Signore, il Signor
w 7" Don Alfonso da &ste, Prencipe di Ferrera", LDated Venice 2nd, October '59,.

Pe 43 A i lettori,

pe 5/6¢ List of errors.

-1 pe T/263 Alphabetical list of contents,
pe 1/27¢ Book 1:

LI — pe 1/6t Promeo. Cap. 1/11: Introductory discussion, Sites, |

1 ‘This refere to 8 passage that is to appear at the end of the book and which

is not given at this point,.

2. That is knowledge of mathematics,

3, This very radical sentimant, expressing a beliaf in the possibility of
"designing in architecture without the orders, which ware such o psrt of that

activity of the time, and by wuy of mathematics alone ~- which was good enough
..to dealign anything, waa in fact put very tentatively. It is only given as a
‘beliaf and not as something certein, It is also put in the mouth of Liulio uwho

can be taken here as a rather over impetuous youth, Yot for all. that the sante
‘{imant seoms to have bean accepteao by Lanteri and {t {s not sat Lp to be knuckaed

down as ridiculous, but rather for the reader to ponder after another repetition

- of the value of certaintly that is got from mathematics,
4. Gf the 1st, adition.

i'-i'

i
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p. 6/7: Cap. 11I: "Come si debbiano moltiplicare gli angoli, il che
fatto con ragione, rende la forma pia parfette',

pe 7/23: Cap. I111/VIIIiUiscussion of various parts of the fortress:

Bastions, the fosse, counterscarpe, etc.
p. 24/66: Cap. VIIII/XXV: Most of this section is concerned with

materials: earth and clay for banks, stakes and branches for reinfor-

.cement, foundations, and so on.,

p. 67/72: New title page and promeo,
p. 73/109: Book II:

p. 71/82: Cap. 1/V: Setting out of the pointed bastion, etc,
p. 83/109: Mostly practical details-though some general points are
discussed, Cap. XI. p. 92/4 gives an algorithm for setting out

the reqular polygons,

pe 110/113: Dedication to Horatio Toscansella, Venice 10th. July 1559,
Colophon: Stampata in Vinegia per francesco Marcolini M.0O.LVIIII.

Fortificatione di terra (1559): Texts

P 111NIUNA cose © piL necessaria, e
piu espediente al soldato tra le molte

che gli sonno & ispedienti & necessaris,

che l'intendere l'ordins delle fortif-
gicationi; et per me reputo, che un'
essercito, il quale no habbia almeno {
capi, che siano di cio benissimo intel-
legati, deggia sempre essere di qran
lunga inferiore & plu infelicessss

s

00p. 3. LA PRIMQ cosa, che a colui chs

si uuole dilettare celle fortificationi,

fa mestiero; e la cognitione.delle

forme, la quale non si puo in uero
perfettamente posssdere, senza la
ts Geometria, 11 perche a molti, che nsa

fanno professione, cid si mostra, &

8 difficile; Pero in questacognitione
douera il soldato sopra tutto esser=-
citarsi, & se non potra per ula della

20Geometria, douer allo fare col lungo
pratticare, e spesso con persone, che

di questo soggetto siano bene intel-

ligenti, & da se stesso in quel mentre

che gli ne uerra l'occasions, douera
1sessercitare il proprio intelletto,

discorrendo fra aa'madaaimo, percioche

(come dice Vitruuio) tutta 1l'Archit-
ettura nasce da fabrica, & diacnrsoJa

1« Of the main pagination,

Nothing is more necessary and more con=-
venient to a soldier among the many that
are both expedient and necessary, than
to understand the rules-of fortific-
ations; end to my opinion an army that
does not have at least the leaders,

in this of the best informed must
alvays be a great way inferior and
unhappielecees

The first thing, to those who wish to
delight in fortification, that is nec-
essary, 1ls the knowledge of form,

which cannot truly be perfectly
possesssed without Geometry, because to
many who make a professjon of it, such
is shown, andg it is difficult, There-
fore in this knowledge the soldier
ought to be practised in above all,

and if_it ls not possible by way of
Geometry, it ought to be done with

long practice, spent with persons who
in this subject are of good understand-
ing, and in himself in this, whilst
there would be the occasion he ought

to practise his personal understanding,
arguing within himself, because -« as

Vitruvius says «= all architecturs
originates from construction and discourse.

2. "Architectura est acientia pluribus disciplinis, & uvarijs seruditionibus
ornata, culus iudicio propantur omnia quug ab cagteris artibus perficiunter

opera, £d nascitur

ex fabrica, & ratiocinatione." VITRUVIUS (%522) Bk. I,

Cap. I, opening passage, According to ULRANGER (1931/4) this traditional read-

ing is in error. But this is the way it was read in the renaissance, See also
Bke I Cap, I, Sect. 15, "ex duabus rebus singulas artes esse compositas. ex _
opere, et eius ratiocinatione." on architecture in gensral again, (1522) f. Sa/b.
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p.“93. ::lt.caﬁe par£3h60 ;éi angoli seee0e8Y, diViding six rIth anglﬂs
retti compresi_dal pentagono, ne ulene contained in the pentagon, there comes
fuorl unb et un quinto, & ciascun'angolo out one and a fifth, and every angle, of

Lr % * ! L :d "'"!
‘#r'ﬁf"r Th J- P w3,

-

del pentagono contiene un angolo the pentagon.contains a right angle and
ré;to, & un quinto d'un'angolo retto, a fifth of a right angle. In as much as

A8, &, AC, l'angolo retto, BAL, ul sl .4 right angles, you add one fifth part

aggiungat; una quinta paffé del detto of the said angle 'HAC' and in this uay
angolo, B8AC, e si formera in qual

s
modo 1l'angoln d'un pentagono giusto,

1

is found the angle of thalgruejpentagonf

| 1t
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Rote Perpetua (1562)° .

o A S e = -
Title page: ROTE PEKPETVE,/ PLR LE QVALI S1 PUU/ CUN QUAL NVMERG DI UVE UADI/
SI VOGLIA, OVERU CON DUE DAUI/ secondo l'horologlio d'Italia ritrouvar quando si
fa la/Lunas le Feste mobile,..s Ui M, Glrolamo Lataneo Nouarese delle arti/

Matematiche professors,
Colophons In Bressa Per Ludovico de Sabbie M D LXII,

DeacrlEtinn:}Calqnqoraical work for finding phases of the moon, dates of
riliqious-festiyala, etc, Presented.in the form of circual table fn 7" x 73"
squares, (ii) + 29 foliba&‘” T * “

ASormare una giustissime battaglia (1st, ed, 1563) ‘ - j

" T T - .o~ r ‘ ’ . )
Bibliogqraphy: Brescia 1563; Hrescia 1567*; it also appeared as part of the
same author's Dell’ Arte Militeire from 1571 onj; an English version appeared

London 1574; London 1588,

, (4 L v
Descriptions A small book 3" x 4$" text. (vi) + 38 .folios, 23} of tables.

o 3

* ¢

Title page: TAVOLE BREVISSIME/ PER SAPERE CUN PRESTEZZA/ quante filse uanno &
formare una/ glustissime battaqgliasees.

oy

Colophons In Brescia Apresso Ludouico di Sabbi m,U,LXI1I.

1, Lanteri had explained just previously (p. 92) "che tutte ls figure rettil-
inee di lati,” & d'angoli eguali, contengono in se due uolte tanti angoli retti,
in quanti{ triangoli elleno si ponno diuidere, ciosé pel m3co numero de'triangoli.e.”

e,

1 1 % - ‘i’k a ,.ﬂ:-

‘%

viow ] Thie 18 what Lanteri®s diagrem should have loocked
o - like, The one given in the book is actually for
D . the hexagon , thus: | 8
3. No other sdition known,”
4, Dedication dated 8 Sept, 1562, D
5. RICCARDI (1893). C

6, OF the 1st. edition, dedication deted Brescis S July 1563.

7. Thesa tablms are elaborate listingsof how particular numbers of men, from
100 to 22,600, by 50s up to 1000 and by 100s thervafter, may be arreyed. They
rathar dominate the vork,
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ﬁ tormare una gluatisslme battaqgli (1563): Texts

. (1iia). Per lagual cosa a tanto
bisogno desiderando {o soccorrere, mi
son posto a breuemente dar modo, come

tosto si possa ridurlo in battaglia;é

$ quella tosto armare, cosi di corsaletti,

come di Archibugfieri, et caualleria.
Affine che tutto quello, che io per lo
spatias di trenta & pilu anni ho da
prudenti Capitani osseruato, et con
lela speriesnza della persona propria,
cosi alla guerra, come nselle discipline
mathematiche imparato, in poco tepo ogni
mediocre ingegno comprender possai &
da qul conosca, come in cosi fatte
g occorenze, per lo piu con 1l'ingegno,
che con la forza ; 1'impeto ouel nimico
* salorsamente si resista.

Uherefor 1 have taken vpon mes, balng
desirous to helpeat so great a neede,
to shew briefly the way howe it maye
quicklye bee brought into a mains
battaile, and how readely to arme the
sajde battajile aswsel]l uwith Lorslettes,
as harkabuzers, and horsemen, To the
ende that euery means wit, may vnder-
stande all that,
of thirtie yeeres and more, hauve obs=
erued from wise Lapitaines, proued Dby
experience in person, and learned aswel
by the warres, as by the Mathimaticall
disciplines: Lhereby eche one may knowe
hou at neede, valiantly to resist the
vheset of the enemie, and that for the
moast times, not so much by force as

by policie,

which 1, by the space

Opera Nuoua de Fortificare (1st, ed. 1564) @smim
»e .

Bibliographys: Brescia 1564; Brescias 1567;
of Dell' arte militare Brescia 15?1: Broocia 1603*:
the gunnery instruction Lyon 157&, Lyon 1593; Lyon 1600*;

General description

i

with nth-r material under the title
Fronch translation, uithnut
Latin version 1600*.

v" Pleasantly produced work, 6" x 4" text, (vi) + 93 folios,

Good quality{llustrations, some of a pull out type,

Contents? o -

"f., (18): Title page: OPERA NVUVA/ U1 FURTIFIUCARE, OFFENDERE/ ET UIFENUEREy ET
FAR GLI ALLOGGIAMENTI CAMPALI,/ secondo l'uso di guerra,/ AGGIONTUVI NEL FINE,/
VN TRATTATO/ de gli'essamini de'SBombardieri, & di far/ fuochi arteficiati./

" COCSA MOLTA VTILE, ET DILETTEVOLE./ U] GIRULAMO CATANEO NOVARESE./ IN BHLSCIR,/
Apresso Gilo: Battista Bozola M,D.LXIIII,

| (iia/va): Table of contents,

f. (vb/via)s: List of errors.

f. (vib): Lines giving different measures, and a graphical indication of the
veight of a ball from its diamater, |
f, 1a/b: A I Lettori.

if. 2a/bs Avvertimenti intorno alla presente opera.

f. 3a/14a: Cap. 13 Exposition of elementary geometricasl constructions.

'f‘.-..
“?.14b/19as Ceap. 113 Thae setting out of the bastion by refererdce to flanking fire,
“fe 19a/31a2 do. § Foundations of a bastion,

f. 31b/46b3 do. ‘¢ Mainly the internal construction of a bastion, with some
attention to the curtain, '

TH

.1« From the Engliah ndltinn of 1574,
-2+ HICCARDY (1693)

3. Under the title *. Cepjitalne,.
4, Of the first edition,
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£.47a/50b¢ Cap. 111/V: Lefence of -a fortraess, - T
f. 51a/54bs Cap, VI Attack on a fortress,

°3

S LA L

£ #y

f. 55a/64b: Cap.-~VII: Defence of a fortress with many nice two page {llustrat=-
fjons of methods. of attack and the relevant response to it.

"¢t. 65a/70a: Cap. VIII: Field Portifications.

fi_?ﬂb/?1a: Cape IX: To dislodge an enemy,

fo . 71b/73as ,"Avvertimenti et Essamine intorno a Bombardieri,

f. 73b/83b:
fo B4a/93a:

Colophon: .In Brescia, Apresso.lodouico di Sabblo,MULXIIIT, ‘

b

Déara Nuova de Fortificere,.(1564): Texts

- (g ¥ Y i . £ 1

fe. ta. PERCHE con l1'ingegno, qual egli
31 sia, -donatomi dalla.bonata d'lddio,
niuna cosa piu uolontieri procure di
fare, che.dl essere con gratia de gli -
samici, & Signori miei conusciuto per
huomo piu tosto desideroso in uiua uoce
con 18 discipline matematiche giouar
altrulf che dando alla stampa esser

tenuto per troppo asudace, & presuntuoso;

Per buon spatio di tempo non ho pututo
persuyadermi di mandar hora in luce
questo mi trattato del modo di fort--
ificar fortezze, & difenderle, &
ofenderlecsees

N TT L 02 O Y

#f, 2a.. NON & dubbio alcuno, che fra le
operationi, che !apnn i Prencipi, per
la conseruatione ol aqli.stati loro,
che le fortificationi delle Cittd, &
delle fLastella, possono &ssere CON= '

sonumerate.fra le principall,-est import-

anti, che essi facclano; hauendo a

dipendere.da quelle. in parte la saluezza

de populi,.e.stati loro, Et come che: -

{Qtnrno;aﬁcla molte considerationi si
ssconuengano, per quel poco di sapere,

che mi concedono.le matematiche dis-

cipline, & per guella isperienza, che

mathematical disciplines yiald to me,

% fuochi arteficiate™,

Essamine di Bombardierie =- elementary hints on gunnery.
Powder, .grenades, incendiary devices,

€ ok

Bscause, with the skill, whatever it s,
given to me by the good lord, nothing
more willingly do 1 attempt to do than
to be thankfully known by my friends and
lords as a man soone!r desirous to help
others through verbal discussion in the
mathematical disciplinoat than to be
held as too forwvard and presumptuous
:ln-publishlng", for a good space of time
I have not been able to be convinced
to publish this my treatise on the

fortificetion of fortresses and their
attack and defence,....

).

' LA
i" » ¥ LI F L

There is no doubt that amongst the'
activities' uhich princes undartake o
for the preservation of their tstatoae
that the fortification of Lities and
Lastles can be numbered amongst the
principle and important (things) that
they do, having to depend on this, ln
part, the safety of the people and )
their estates, And as, relative to
this, many considerations are involved,
by that little knouwledge which the

>

=¥

and by that exparience uhlch 1 have

io ho por lungo tempofacquistata ne par- gained over 'a long time, ‘T will talk
loro piu psrticolarmente, che per me sia thereof, in detail as far as it is

lopgoalbla;,non facendo mentione d'i :.
molti, & accorti-auisi oi-coloro, che™

1 W wif

possible to'mae, not making mantlon ul
tha many and ulae advices uf those

)

M

1« Thie 1. 1n accord with Lanturi's picture of Catunvo's teaching from. a mathe
ematical bsse uwith the Lount of Arco in. 1542, See above p, 44, n, 2,

2. Lit, 'giving to.tHe press’,

3, "Estates" rather than “estatus” beceuso balou:he urites of the "peoples'

eatatns",

4, Uf at least 30 years by the indications of the last noted work, See above p. oL,

»
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dell'edificare delle Citta, & delle
molte conditioni, che intorno alla
bonta dell'aere, dell'acqgua, del ‘ter=
reno,’ & del resto s'appartengono di A
ssapere. Delle quall ‘cose per esser™
state coplosamente, & ben trattate da
loro, mi pag cosa uana i)l ragionare., {t
tanto?piﬁ.béfche 1'intention mia e
stata di parlare solamente delle fort-
wificationi{, della qualita delle machine
a questo ‘negotio appertinenti, ‘secondo’
{1 costume di tempi nostri, Lico adun-
que, che ‘quello, che ha nell'animo di
fortificare una Citts, o altro luogo,
primieramente debbe hauer riguardo al
sito, perche tale si ellegga, che bis-
ognando esser frontiera a nemici cosi
in dlffandarsl, coma in offendere alt-

+ . -
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:o....agli*aifhﬁba molto meglio i1 far
del tutto una nuuuhffortozza, ouero
un nuouo' 'riparoc in buon sito posto,
che c3seruare quei luoghi mel aggiati,
et pcrlcolonll}..Jt' o 0

Cooek gV L LT S

¢sf. 3a, Douendo io mostrar?il modo di
far 1o piante, & le fabriche delle " "
Fortezze, con gli Alloggiamenti oi
Campagna, &*altra“coaa, che all'arte
militare appartengono, & hausendo bise

Mogno d'alcune Oporationl‘*caon{etricha, ’

le quall molto uolte occorrono nel o

uoler fare le )

predette cose, andaro
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