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Abstract:

Traditionally, scholars have argued that the discovery of new technologies, the
advance of map making skills and the knowledge exchange in the Mediterranean world
positioned Spain and Portugal at the vanguard in the new era of exploration and
expansion in the Atlantic world. In this lesson plan, | focus my attention on other
types of innovations and technologies, mostly related to the so called “military
revolution” in the early modern period. More specifically on the development of siege
weapons, fortifications and ship salvage technology.

The lesson is most suitable for a Colonial Latin America History class but could be
adapted to other courses, such as Military History or Piracy in Colonial Latin America.
The lesson could be used for one or two sessions of 75 minutes.




Lesson objectives:

= Students would be able to describe the military revolution as a process which took
place mostly in Europe, but had significant consequences in the Atlantic World

= Students would be able to identify relevant sources in the development of the
military knowledge of the time.

= Students would be able to identify the different defense strategies that the Spanish
Empire implemented in the newly colonized territories.

= Students would be able to recognize different primary sources, including maps,
manuscripts, images and books.
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Previous readings:

= Students will be assigned to read chapter 1 of The Military Revolution: Military

Innovation and the Rise of the West, 1500- 1800 2nd Edition, by Geoffrey Parker
(1996)

= They should have read Part Il of the book. Latin America in Colonial Times by
Restall & K. Lane (Cambridge U. Press, 2012).
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Gun - The Great
Turkish Bombard
(1464), Ottoman
Empire

Great bronze gun also known as the
'Dardanelles gun’. A similar gun was
used by the Ottomans in the Siege of
Constantinople (1453) Source: Royal
Armouries Collection, UK




Source: Bombarde de
la Chapelle aux

Naux © musee de
l'Armée (Dist. RMN-
Grand Palais) photo
Emilie Cambier

The bombard mortars are the most imposing
artillery pieces of the Middle Ages. Made of
wrought iron or bronze, their weight often
reaches several tons. Used during the sieges
of cities or castles, these pieces were
transported on tanks drawn by oxen or
sometimes on boats. Bombards fired stone
balls.
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DE NICOLO TARTAGLIA,

DI NOVO RESTAMPATI CON VHNA

GIONTA AL SBSTO LIBRO, NELLR&
quale fi moftra duoi todi di vedur una Cittd inefpugnabile.
LA DIVISIONE BT CONTINENTIADI TVTTA
Popra nel feguente foglio {i trouara notata,
CONPRIVILEGIO
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= Tartaglia was an ltalian mathematician who is often
considered the father of the science of ballistics. His
publications had a major impact on the development of

gunnery treatises in Europe.
= Nova Scientia (1537; “A New Science”),

= Trattato di numeri et misure, 3 vol. (1556-60;

“Treatise on Numbers and Measures”)
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https://www.britannica.com/biography/Niccolo-Fontana-Tartaglia
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IL PREMO LIBRO
DELEINQVESITI

ET INVENTILONI DIVERSE
'p"E NI(":OLO’IARTAGLIA,

SOPRA GLI TIRI DELLE ARTIGLIERIE,
.~ BT ALTRI SVOTVARII'ACCIDENTI,

B2 A

QVESITO PRIMO FATTO DALLILLVSTRISS,

Signor Francelco Maria Duca Eccellentifsimodi Vrbino.
. Lango. M, ; D. XXXV I LI,
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7 c & Che vagion: fono quelle che dicete bauer trouato,
nel vufiro libro @ me intitolato, fopra al tirare dell'artiglie
rie. N 1 c o Lo, Laproportione, & ordine de vtivilonta

i, & propingui di qual fi voglia pexZ0,&r con qual fi vo
glia forte diballa. . D. Io non w'intendo, parlatemi piu
chiaro , & datemi un effempio. N, V-olendoeffemplificar

s queflanoflra inuentione a uoftra Eccellentia, fono aftretto

a parlar prima di quelloifirumento materiale,da not vitvouato, figurato el prin
cipio del detto noftro libresto 2 quella intitolatozilqual ifirumento  una [quadra
dilegno , ouer di alcun mettallo fatta con diligentia , alla fimilitudine della fotto

fevitea fignra.b.a.c.laqugle bainterchinfo uno quadrante,ciod una quarta parte
diun cerchio,alla fimilwdine della figura.h.i.g k.laqual figura,, ouer.quadran=
te.b.i.g.k.fideferine con unlcompaffo foprasl centro.b.cice ponendoil piede immo
bile del detto compaffo , in nel detto ponto.h.angolo intrinfico dital fquadra , ¢

Faitro piede mobile girandolo per.1.g.k. formando il detto lato curuo.ig.k.del
detto quadrante , & dapoi veftringere alquantoil dettocompaffo , & deferinere
un'altralineacuruay equidiflante alla prima,quale fia la lmea.e.f. & tutto guel
fpatiosch’é fra quefie due inee curue yciod fra il lato cuirsodg ke la curnaie.f,
nuol effer dinifo,prima in dodici pavte eguali,le quar diuifsom ungliona effev tva=
teconunariga , che yenga dal ponto.h.(centro del quadrante.) 4 ciafi heduna di
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detze dinifioni , accioche ciafcheduna dwifione vifguardiil detto centro.b.come in _

g it M i
eende allamaggiove eleuatione, che eleuar i poffa.( Dico wn pezzo dartigliaria,
perche li moreari poi [zﬂém eleuare in tutti ls altvi feguenti per fin al d’fodui-
mo ponto.)) Et queflo e habbiamo detto dei ponti , [e debbe anchora intendere
de s minuti,cioé che quando , che uno pex o fia talmente eleuato , cheil perpen-
dicolo cafchi precifamente foprala dunfione del primo minuto,ciod fopraia duode
cima parte del primo ponto , tal pexZo s'intende effer elewato uno minuto , g
quando cafthera [opra alli due mmnutiy s'meendera effere elewato duti minuti,
i medefimo s'ntendera de tuiti s altry, per fin alla maggior eleatione ;ei0p
allaeleuwarione del feflo ponto , ouero [ettantadue minuti , come nella detta ter-
Zafiguraappare : Lialtri minuticbe [eguita per fino in capo , fona per le eleya-
Kacioni di mortari. . X s

Pezzo aliuellato,

Italian edition of
Quesiti et
inventioni
diverse, 1562/
“Queries and
Different
Inventions” by
Tartaglia




- OF (OLLOQVIES: »
A Peece mounted at one point or x2mintes.

Alfo aPeece fhall be faid to be elenated two points,when the faid threedeand
plummet doth fall preeifely vpon the divifion of the fecond point: and when
the aid threede & plummet dothfall precifely ypon thethird point, thenthe
Peeceis eleuated at three points : and fo we muft {ay of the fourth, fift, and fixt
points. Butwhena Peece is mounted at the fixt point, then the faid Peeceis
_mounted to the greateft elenation that it may beat. I{peake this of aPecce of
Artillerie,becaufe the morter peeces may be elenated vnto all the other points
following : I meane cuenvnto the 12, point. This which weehauefpoken of
points,oughtalfo to bee vnderftood of minutes: thatis to fay,when aPeeceis
~ fomounted that the faid threed and plummet falleth Precifely vpon the diuifi-
oonofthe firft minute, that Pecce fhalbe {aid to bee mounted one minute. And
when thefaid threed and plummet hall fall vpon the diunifion of two minutes,
it (hall bee faid to bee mounted at two minutes. In like fort it fhall beefayd of
allthereft euento the greateft elenation; thatis to fay, to the eleuation of the
fixt point,or of 72.minutes,as thlsvf:ﬁure next following doth manifeftly thewe,

+ ‘The other minutesfrom thence to the end are for mortgr peeces,

A peece mounted at 6, points or 72.minutes. -
T

Three bookes of
colloquies
concerning the
arte of shooting,
1588 by John
Harrison

English edition of
the first three
books of
Tartaglia’s

1546 Quesiti et
Inventioni Diverse




Platica Manual

PLATICA MANVAL
DE ARTILLERIA,

EN LA QVAL SE TRACTA

DE LA EXCELENCIA DE EL ARTE
MILITAR, Y ORIGEN DE ELLA, N

Y DE LAS MAQVINAS CON QVE LOS ANTIGVOS
COMENQARON A VSARLA,

"l
DE LA INVENCION DE LA POLVORA, Y ARTILLERIA, gl ol

Edition of the book
Platica manual de
artilleria by Luis Collado,
1592.

i b This edition was printed

De el modo de conduzitla, y plantarla en qualquicremprea,

FabricarlasMinas para bolar las Fortalezas, y Montafias, Fuegosartificiales,
Varios fecretos , y importantifsimos aduertimientos, al arte dela
Autilleria, y vfodela Guerravrilifsimos,y muy neceffarios,

Y lafinun muycopiofo, y importante examen de Artillrss,

DIRIGIDA A LA MAGESTAD CATH. DE EL GRAN PHILIPPO 1L
dignifsimoRey de lasEfpanas, Por Luys Collado, natural de Lebrixa, '
Ingenierodel Real Exercito de Lombardia,y Piemonte.,

Con licencia del muy Rewsrendo P;lq:I—/IJC General del Efisdo de Milas, i
yded Reuerendif. Sciior cArgobfpo, 3 linfirif. Senado.
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in Milan, Italy and is
dedicated to the Spanish
King Philip Il. Itis
considered a translation
of Tartaglia“s books.



https://gredos.usal.es/jspui/handle/10366/83270

IESVS,

BREVE TRATA-

DO DEL ARTE DB
Avrtilleria,Geomctria, y artifi-
__cios de fuego.
C’a;t;pueﬂa por LaxarodelaIsla
Genones.

Dirigidoa Don Iuan de Acuiia Vela,
Capitan General de la
Artilleria.

CON PRIVILEGI1O,

En Madrid,por laviuda de P.Madrigal.
Afo, M.D.XCYV.
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Breve tratado del arte de artilleria, geometria y
artificios de fuego / compuesto por Lazaro de la Isla
Genoves (1595)

Brief Treatise on the Art of Artillery, Geometry and
Fireworks by Lazaro de la Isla, Genoese (1595)

This short treatise was printed in Madrid by the widow of
P. Madrigal and a copy can be found in the

. This is an
abbreviated version of the third volume of Tartaglia’s
1546 Quesiti et Inventioni Diverse



http://bibliotecavirtualdefensa.es/BVMDefensa/i18n/consulta/registro.cmd?id=6

= In 1613, Diego de Ufano published the book

Diego was a Spanish military engineer and
participated in several battles in Flandes. The
influence of Tartaglia and Luis Collado in his
publication is noticeable. However, he added new
ideas on how to calculate the elevation and
distance of the projectiles (ball).

= The book also contains innovations and devices to
salvage ships and artillery.



http://bibliotecavirtualdefensa.es/BVMDefensa/i18n/consulta/registro.cmd?id=6
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Diego de Ufano, Tratado de la
Artilleria/ Treatise on Artillery
(1613). Image showing how to
build a proper artillery defense
wall when attacking a fortress.

(p.154)
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Architects of the King

The Antonellis were a renowned Italian family of military engineers who served the
Spanish crown for almost a century, between the sixteenth and seventeenth
centuries. They built important fortifications across Europe, Africa and the “New
World”. Here is the list of some of them:

= Giovanni Bautista Antonelli, (Gatteo, Italy 1527 - Toledo, Spain 1588)

= Bautista Antonelli, (Gatteo, 1547 - Madrid, Spain 1616)

= Cristobal Roda Antonelli, (Gatteo, 1560 - Cartagena, New Granada 1631)

= Juan Bautista Antonelli (son), (Madrid 1585-Cartagena, New Granada. 1649)
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One of the three manuscripts written by
Giovanni Bauttista. £
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http://bibliotecavirtualdefensa.es/BVMDefensa/i18n/consulta/resultados_ocr.cmd?buscar_cabecera=Buscar&id=207&tipoResultados=BIB&posicion=2&forma=ficha
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Giovanni Bautista Antonelli,
(Gatteo, Italy 1527 - Toledo, Spain
1588) Epitomi del Trattato dell’
Artilleria/ Treatise on Artillery,
1561. OAI-PMH, PLAN 4/2/1(02)

Drawing made by Giovanni Bautista
of the machinery used to polish the
interior of a cannon (p.67)
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Giovanni Bautista Antonelli,
(Gatteo, Italy 1527 - Toledo, Spain
1588) Epitomi del Trattato dell’
Artilleria/ Treatise on Artillery,
1561. OAI-PMH, PLAN 4/2/1(02)

Drawing of a finished cannon. By
Giovanni Bautista, 1561 (p.78)




Giovanni Bautista Antonelli, (Gatteo, Italy 1527 - Toledo,
Spain 1588) Epitomi delle fortificationi moderne

(1560)/ Treatise on Modern Fortifications. Source: OAl-
PMH, PLAN 4/2/1(01)

This manuscript was dedicated to the Spanish captain
Giovanni Manrique de Lara. It is believed that the first
copy was ready to publish but was stolen. The present
work is a shorter and more concise version sent to
Manrique de Lara by 1561. In his designs, it could be
noticed the clear fundamentals of the Trace Italienne
architecture and other elements that were quickly
incorporated into the Spanish domains. This type of
architecture was already known in Europe, but the arrival
of Giovanni Bautista and his younger brother, Bautista
Antonelli to Spain marked an important moment in the
expansion of this technique.



Giovanni Bautista Antonelli,
(Gatteo, Italy 1527 - Toledo,
Spain 1588) Epitomi delle
fortificationi moderne

(1560)/ Treatise on Modern
Fortifications. Source: OAI-PMH,
PLAN 4/2/1(01)

Design of a bastion made by
Giovanni Bautista, 1560.
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1 - BASTION

2 - GLACIS

3 - BATTLEMENT

4 - PROTECTED STREET
5 - COUNTERSCARP

6 - DITCH

7 - MOAT

8 - SCARP

9 - FRONT

10 - PARAPET

11 - PARADE GROUND

12 - FLANK

13 - SIDE

14 - CURTAIN

15 - VAULTED SYSTEM

16 - BUTTRESSES

17 - TERREPLAIN

18 - SQUARE FOR ARTILLERY

19 - EMBRASURE

20 - MERLON

21 - CORRIDOR

22 - ENTRANCE TO THE
SQUARE

23 - RAMP

24 - GORGE

25 - INSIDE OPEN SPACE
OR “POMERIUM”

Reconstruction of the
bastioned fortress according
to Antonelli’s precepts on
modern military architecture
and interpreting his
sketches. Drawing by Silvia
Bertacchi.




[Planta del castillo de Bérnia, en la
provincia de Alicante] / Design of the
Castle of Bernia. Archivo de la Corona de
Aragon,ACA,CONSEJO DE
ARAGON,Legajos,0555,n° 005,/6

The design and construction of the castle was
made by Giovanni Bautista Antonelli in 1562 and
lasted until 1613, when Philip lll decided to
demolish the castle.

Google Earth link of the castle:



https://earth.app.goo.gl/a927DL
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Bautista Antonelli
(Gatteo, 1547 —
Madrid, Spain 1616)

Planta del fuerte de San Juan de Ulua
con las mejoras y ampliaciones
proyectadas por Bautista Antonelli.
Archivo General de Indias,MP-
MEXICO, 37

Design of the castle of San Juan de
UlGa, Mexico by Bautista Antonelli
(1590)

Google Earth link:
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https://earth.app.goo.gl/PkACfU
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"Planta de la Ciudad de Cartagena de
Yndias y sus fortificaciones,
manifestandose por lineas amarillas la
fortificacion 6 cerca que se podria
hacer”. By Bautista Antonelli, 1594.
AGI/27.20//MP-PANAMA,10

Design of the City of Cartagena de
Indias and the surrounding
fortifications.

Google Earth link:



https://earth.app.goo.gl/jn88g5

Castillo del Morro y de San Salvador
de la Punta (La Habana, Cuba),
1593. Archivo General de Indias,MP-
SANTO_DOMINGO,13. By Bautista
Antonelli.

A design of Castillo del Morro
fortress in Havana, Cuba. Notice the
chain that was used to close the
entrance of the Havana bay in case
of imminent enemy attacks. Similar
chains were used in other cities,
like Constantinople.

Google Earth link:
https://earth.app.goo.gl/X9H5NCc
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Cristobal Roda
Antonelii, (Gatteo, 1560
— Cartagena, New
Granada 1631)

Planta del castillo de Santiago de
Araya/Santiago de Araya Castle. (1622).
Cristobal de Roda. AGI, MP-Venezuela, 11

Design made by Cristobal Roda
Antonelli. Cristobal de Roda was
the nephew of Juan Bautista
Antonelli and was born in the
town of Gatteo, Italy. He was
appointed as military engineer
and architect in 1594 by Philip Il
and sent to Havana, Cuba in
1594 to work with his uncle
Bautista Antonelli.

Google Earth link:



https://earth.app.goo.gl/M1y58K

Juan Bautista Antonelli (son),
(Madrid 1585-Cartagena, New
Granada. 1649)

= Juan Bautista Antonelli was the son of Bautista
Antonelli and by the age of 19 was sent to
Havana to work with his father. In 1609, he and
his cousin Cristobal Roda started collaborate in
the construction of the fortress of Cartagena
de Indias. Soon after, he was appointed
architect of the King Philip lll. In the upcoming
years and until his death he will be responsible
of finishing his father and cousin projects in the
Caribbean and building new fortifications: Here
is a list of some:

= Tower of La Chorrera, Cuba
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https://earth.app.goo.gl/gLu1Sr
https://earth.app.goo.gl/btzu7P

Other Innovations

According to primary sources located in the Archivo General de Indias, Spain during
the sixteenth and seventeenth centuries the Spanish kings granted the following rights
related to new innovations or ingenios:

= In 1539, a Royal Decree was issued in favor of Nicolas de Rodas, Greek, granting him
half of what he can salvage from the bottom of the sea, provided 60 days have
passed since the ship wreck. AGI/INDIFERENTE, 1962
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Italian Networks in Seville

= In 1563, Pablo Matia and Andrea Barrasi, both Italians were
granted a royal contract to stablish their business in Seville.
According to the manuscript, Jacome de Francsico,
discovered a new way to careen the ships and naos from the
Royal Navy and the Fleet of Indies. In the Veracruz, Mexico,
Adrea Barrasi and Pablo Matia learned from Jacome de
Francisco how to careen the ships using the new technique.
After the dead of Jacome, they both pledged the Spanish
king Philip Il for a royal contract.
AGI/23.15.424//INDIFERENTE,425
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© Archivos Estatales, mecd.es
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Pearl Fishers

This image is part of a file approved in 1582 in
favor of José Bono, a Sicilian native of Palermo,
on the granting of patent privileges to use in
Spain and America a glass or artifice he invented
to fish pearls and all the other things that can be
found at sea. The file includes the privileges
issued by King Philip Il.

Source:AGI/PATRONATO,260,N.1,R.10




Drawings of two inventions by Jeronimo de Ayanz,
commander of the Order of Calatrava, for diving and rescue
of objects from the bottom of the sea. AGI/27.14//MP-

INGENIOS, 7

In 1605, Jeronimo de Ayanz was granted a patent for 20
years on the use of his innovation. He was prompted to
travel to Isla Margarita, Venezuela and implement the
innovation there.
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Tratado de la
ia/ Treatise on Artillery (1613).

Image showing how to salvage cannons

from the sea
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Storymap Sample Project

https://uploads.knightlab.com/storymapijs/7ef13bf4679881d849e2a0241910ac43/arch
itects-of-the-king/index.html



https://uploads.knightlab.com/storymapjs/7ef13bf4679881d849e2a0241910ac43/architects-of-the-king/index.html

Bibliography:

= The military revolution : military innovation and the rise of the west, 1500-1800,
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Atlantic, 1229-1492 Felipe Fernandez-Armesto, 1987

- Pathfinders : a global history of exploration, by Felipe Fernandez-Armesto, 2006

= Parrinello and Bertacchi, Geometric Proportioning in Sixteenth-Century
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Other resources:

= For more information about siege weapons and medieval war artifacts in the Royal
Armouries Collection

= A collection and timetable about military history, the source is in French but
contains valuable images and information:

Virtual Library and Collection, mostly in Spanish

- Virtual Library
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https://collections.royalarmouries.org/object/rac-object-2703.html
http://timeline.musee-armee.fr/static/html/#/
http://bibliotecavirtualdefensa.es/BVMDefensa/i18n/estaticos/contenido.cmd?pagina=estaticos/presentacion
http://www.internetculturale.it/

This project was completed with funding from the NEH and sponsorship from the Hill
Museum and Manuscript Library during the 2018 NEH Summer Institute “Thresholds of
Change: Modernity and Transformation in the Mediterranean, 1400 - 1700,” June -
July 2018, Collegeville, MN. This project was assisted by Dr. Matthew Z. Heintzelman,
Curator of the Austria/Germany Study Center & Curator, Rare Books, at the Hill
Museum and Manuscript Library.




