
•• 

. : . 

a.··. 
. ,, 

. . ' . . 

. ilIS.\\latO STllUCTUW Rka'OR? 

. D~(ljj: i\NI> SAU.J; i'Otl.'l 
. ·. OF ti!. l'lORRO OASUE . 

. SAM ,l.J)AN ~ 

. ·. byl 

. Hiat.Orian Rioar4o i'o~-&q.,, · · .. 
·. ·· ¢Aili J1W! Nation al Hia1'¢4'i:I. ~ Sit•> ·. 

United. States neiilirtment of. tile t~rior 
· .. . Nat.ion al Parl!: S8J:"d<1e . • · 
san J1J11.n Nat:lOllsJ. }!imor~\'l Site. 

I 



• 

• 

I. IHstorlC!lll Analysis of the Site ... , ......... ,.•····. f 

A. Ge1'1Jraphfe tocatlon and brief description •• ••••• 1 

8. Synopsh; of ~rat bf story of !Ut<lll •••••••• ••••• 2 

c. lifstorle1.11 d<m1J1Wmtatfon of the drawbrl*: 
1591 •176S._."' ••••••• ··•· ......... _. ••••••••••••• -... . 1 

1t. Pe:rtoo of· 11'5:.taa6 •. ~""······fl1·.~-.•...•..•...•. "" .••. 1& 

A. O~~tdga, ••• !it~ ..... _ ......... " ••••••.• _.s••••••••••"'• 10 

a .. hl1y:Port .............. "' ....................... ,,/ ••••• l2. 

6. Sa11y ports In general • • • • • •.• • • • • • • • • • • • • • i1 

7, sal1y Port of !!.I Morro •••••••••••••••••••• 23 

NOTES •t••••••••-""•••••••••••••••••~·••···-.•·~···-···-·••••• 25 
blet.IOGMPHV· -.• • ..... "' ...... •. •· ••• ···-• ~. • ... • •.; • .... • .. •••·ti••••• 30 
£XHt6lTS ,,,.PLl\tf$ ............ it•-•••li'•••••••••••••••••••$• 3.5 
exut&ITS.· OF PHOTOS. ........ JO ...... .,- ••••• ··~ ........... tit• ....... "' 42: 



• 

IUSTil!ttC. $T!WCTUl!ES Rll:f'Mfi 
llAAMllltOOe A.'fl> SM;l.V POOT 

.rw i.1. ~o CASTU 
·IWI JWW ims 



• 

• 
L_ 

1. Hfstotiea1 Analysis gf ti?! Sfte 

A. Ge99raphie lOSQtl!i!Q and brfgf deserlpti!i!Q: 

· El Morro Is the main $truetura1 unit of San Juan 

National Historic: Site. which eanprises the series of· . - .· 

fortresses and butwarksof the ancient Spanish harbOr 

defenses of.ttle elty. The Fort c:rown.s the rocky point 

which frowns upon the entranee of the hllrbor. iilt tf.e 

west end of San ,Juan Islet. It c:onsfsts of ·flve sue•· 

c:esslve masonry tiers of fire, .the lowest almost upon 

the water Jevet. splashed by fo;im and spray when the 

seas run high. The other tiers rise to greater e(mllllnd, 

In empltltheater; eac:h tier self .contained and COllf!Jetely 

separated fro:n the others except for narra.-icaM1Unlca• 
. . : -;· . 

ticns eunnlngly c:entrlved and swept by .the fires of the 

guns~ Deep In the massive walls of the tiers, there 

are bonb•prO()f casemates with port hol~s for <trtlHery, 

stor•ge 11111gal!!ines, secret passages and tunnels, lfV!ng 

quarters and subterr•nei.tn cisterns, all cC111110nlY found. 

in an Europeon Slxteenth Century citadel. 

The builders of El Morro followed the medlevat art 
" ' - - ' ' 

·that called for vertical defense by seeldng the advanttige 

of height. The landward side of the ttort Is formed by 
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two half bastion$ i::Oftnected with a curtain. A fixed 

masonry bridge crosses the dry ditch or moat, from 

the counterscarp to the threshold .of t.he. vaulted 

pissage which gives access to the Fort. This pis• 

&age or sally port pierces the cur.tain through Its 

center, at being the part ~t covered by the f\enk­

ing fire of the bastions and Jeasl: eKpo&ed to batter­

ies In breech. The outside fron.t is or~ented wfth 

a slmpJe nso-etasslcal facade, fOl'll1Sd by four Doric 

ColUIM&, which denote s~Udlty and strength rather 

than deJ lcate prof I le and us1d~ss ornemerit. An 
. . 

4n1pte arched vestibule connects with the long vaulted-

way that 1eads to t.he Interior ·.of· tbe Fort. 

6. SY!)91!!is of <Jenerat t\lstori.of Site: 

The geneAI history of El Mol'ro Is h1terwoven 

with thlt founcatlon and gr1"'tll of the ch.v of' $an 

Juan. and tile efforts of' SPiii in to estabHsh •• 1>0ln.t 

of support or stronghold at the eastern C.ribhe.n. 

E 1 Horro was the backbone of' the de fens Ive sys tlllll 

of' San Juan, and Its stgnlf ieance Hes in the Im• 

· perial functllll'I whlcti it performed. 

The early history of El Morro t& ob&cure and · 

.. ,- -' 
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confu$ed, .but by 1554 there was already• •H .tower 

end a b$st Ion lit the entr•l'lce ol' the harbor. The 

. single bastlQn referred to was fa;ated ht the appraki"' 

. mate posit Ion of the present lower bastion or bettery 

· cf· the. Fort.· Fran lSS4 to 1587 very· smal t add It.Ions 

were 111111:le to 1f111>1'ova tltfs early work,·. AH bu!ld!ng 

eetlvityhad been cooflned to the point ol' the prcinon• 

tory • 

. After lS87 the building of f'ortlffc:&tlons In the 

tarlbbeliln received e sparadte wtbreak of energy • 

. J.111r911Jy due to the 11111ritlme struggle between Spa In and 

tnj;Jland. · In 158' the famcm · 1talle11 mllltary eAgineer, 

JUan Sautista AlltonelH. designed the stilt exlstirtg 

ltOrnwork of El. Morro a~ the t(lf of the pramontery. 

The same year. tt<wernor !liego Heftdndez de Valdfs htfd 

down the t'dUlldatlons of' the tanddrd defenses of tl1e 

Fort. after receJvlng instl'uctfona from Antonell l ~ In 

· 15Sl, <'Apteln Pedro de S.le~r c1)ntinued ·the WQrk of 
. ' ', : . I . -' , . .-· ' : ' 

Menifndez de Val dds and by 1594 the b\iH ders of I! 1 MCll"ro 

.·could.boast .that the Fort was •lr•dv a ;;Judel. 
. ' '• . 

The t>uiJ<ltnt ictivftles of the Fort were paralyzed 
' - . - . 

dur.tng the last years of the Century by two pcwerful · 

• j .. 
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· llttacks. tn 1595 Sir Francis Dr'ake Aissaulted £1 Morro 

fron the sea side, but.was unsuccessful and hi:ld to with• 

draw. Three years later the Earl of' Ctenberland took the 

efty of Si!ln Juan. after be$1eglng the Fort fram the land 

side• The ingltsh remained In the city for about six . 
. '. . . 

months, but en epldem.ie of dysentery forced them out. · 

Clllllberh1nd*s at.tack 'Wlls the produi:t of a well C011¢elved 

. plan to maintain· the island ()f Puerto l\ic::o as a permanent 

•il.H:ary station 11'1 the West. lndtes. The strategic 1oca· 

tlli!I\ of the lslarid loaned as • significant factor, since 

Sj:i!lfn saw the cot011y as a vftaJ t Ink In a defens Ive 

chain. to be defended flt a11 cost. 

After the English evacuated the city, the Spaniards 

renewed their efforts to strengtllen the fortifications •. 

Fron 1 $98 ,to about I 6U>. the Spa-n fsh gOV$1"nOl"s concerted 

their en$t'!Jles and repaired the greet O.meges caused by 

the Brf.thih Qn the land side of .. the Fort; tnd canpleted, 

as far as. ft rs known, the design of Antone1U, 

The gr .. t onslaught of the new Century was a result 

·cl' the r1$1ng Dutch nava1 ·power. tn Europe and the Cllrlb­

bean. In 1625, • l)utc:h fleet, led by .ll(Mdofn Hendric:k. 
. . .· ' . . 

forced the entrance of the harbol" Of San. Juan end tried 
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. . . ·-· 

to •ulate Cumberland'.s feat, by taktng El Morro frcn 

the rear. After a series of bitter and blOQ<ly encounters 

between the Dutch and the Spaniards,. in front of .the 

glaels of the Fort and Oil the wester!'! stde of the harbor, 

the former Were forced to $oH ewoy. fo spite of •tl the 

d$struetl<lft llnd violence. the S.panlsh .defenW& had el1111g 

to El Morro with stul?borl'le&s. 

As a wiloh:i •. the Seventeenth Century wtlsa critical 
. . ' . . . 

period In the history of Spain, and consequently, the· · 

story of thefortlflc•tlons of sen Juan Is characterized 

by general decay and aliendon. The International chlt05 

that reigned In the Caribbell'I, motivated by Sp1111n•s de• 

. et fne. j~w the fortff'fcetfons. In rufns and the garrison . 

destftue end helpless. Ourfng the eciune of the Century. 

llcwever. 11eme of the Spanish governor1.1. mainly through 

the tr \'Ml'I lnttlat!ve and 111.>lng the !'lleager econcnle re.• 

sources of the lshtnd, were able to l'llillntafn and repair 

the wall& and ra111parts .of the city defenses. Sy 1687. the 

whole prowontary of the Fort was enclosed with WllHs 

and temporarystrl.lct11res. 
. . . 

The Eighteenth Century 8*rked the birth of the mOl.lt 

prodllettve and flourishing period In the mUH:ory history 

- s .. 
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of Puerto IUeo, .. The defensive sy11tem of the efty, •s 
. ' ' ' . ' . 

It exists part ia11y today, was pleilned and completed 
,··, ', . ,- ' ,, ' ' -

through the milit•ry refOMl'lll of Ch<llr.les Ill, The· 

walled city of San Jan becan!e a defense of the first 

order. 01Wln9 1731 to 1742. a eonslderab1e amount <;;f . 

WQJ'ks had been added to El Morro, but tile l.nslde of t!:ie 
. . ' ' ' . 

·Fort was crowdedwUh l!Orl•permiineltt str(l(:tures whfch 
. . 

hlld been 1>11Ut wfthQ!lt f'oltowlng a systematre plan, . 
. ,. " . •' ' ·. 

Nothing was done to remedy thls Ul'ltfl 1765• 

. lrcm 176S to 1787. the 111ll ltery engineers 010.ty 

and Mestre executed th$ f fr.st lilOdern m11ster plan of El . ' . . ' ' ' .. , . . . ' '- . ',_' '. 

Morro whlah hlls eru:lured .ah11QSt entirely to the pr!o\sent 

day, . During the Br,ltlsh .attac;k of l'(97. a proJ~tlon of 

the Hap11leonfe wars tn Eur9PE1. Et Morro played a Se(:ondllry . . ' . -. ._ -' - .. . 

role be~use th$ thellter (lf the mlfft•ry operations was 

Ol'I. the. eastern defenses .of San :.11.-n • 

. · · During the tSoois the fortlf;catlons of the city 

went through a period of steady refinement:, wltlls Spain's 

Amel"ican co1t>nles gained htdepeitdenee. Through this C:en• 

tury El Morrp rGm111.l1ted under the shadow .of. the great 

po1 ltfe$f evepts of the Island and !~rope. The peaeefut 

eitlstence of tha eity was· ternlfl!ilted abruptly In. 1898 

.. 6 ... 
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. by the Spanish American war. £1 Morro suffered the 

brunt of' Adalrat $ampson•s. attack on the city. The 

occupation Of the waHed cltyby the ti. s. forces 

m&rked the end of Spardsh ruJE1. which had begun with. 

the discovery of An)erlca. 

c. Hlstgrleel dqc:umentetlon of' the drawbrlAAe: 1591•17§ 

The purpose of' this hl&tOl"fcat report Is to f Ind 

doc\l!lentary andpJctorlet orcertqgraphtea1 .evidence for 

the contemplated res.toratlon of the drawbridge and salty 

.• port of El Morro. This data wilt be usefut to Insure the 

;accurate dupllcatfon of the Ol"lgfnat structui-es. .It aho 

wrn be helpful for the analysts or hitel'.fpretetion of 

future on•11lte physical evidence wbfcb might b$ found 

during the course of archeoJoglcal excavaOOllS. The · 

foUCJA1ing historical t1unmary is fntended to.be background 

for the main part of thfs report(ll•A), whlchcovers the 

story of the drawbridge after the second h!l1f of the l8th 

eentury. 

The purpose of a drawbridge was to estabHsh or In• . . . 

terrupt lit pleasure the cQllll!Uflfcetfon 11etween the fixed 

bridge and the opening of' the gate; whether of' the main 

fort ltse1f or of' an outwork. Accordingly, the drawbridge 

• 7 -
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served as a br1dp when in •n bort~ontal 1)0'51Uon •. af:ld 

as • sht.ltter or additional door when it was In a vertl• 

.ea1 position. 

The ph1n of C.pta fn Pedro de Sa1a2t1r (1591-1594), · 

Is the ffrst and only known eartographlcal represent•-

. tlon of the landward side of E1 Hol'ro, Where the fQl'lller . . . ' . ' . . . 
drawbr fdga .was located. ·It preset1ts the tayout of. the · 

,Ol"t as eoneefved •nd designed by the 1'11.ltltary engtneer 

Antone1H in 1587 and .. lSSS. tti&t ls, . in. the form (), a 

hornwork. ·The plan ls nothtl)g ehe thltn a general sketch, 

ft does not nave signs of. fixed or draWbrtdge in the . . ' ' ' . 

moat; but It has • gate or open pass11!fle cut In the center . 

of the curt•fn, whieh see111s .to have been defended with a 
. . . . . . ·. . I 
berrfer of llltknewn nature. 

As the plan of AntOM1 ll has been fOilt, it can m~t be . 

determined tf the drawbridge feature was part of hfs orlgf• · 
. ' ' ' . 

. na1 schellle of the FQl"t• It '5 a f&<.>t •. nevertheless, that. 

there were. a mi:llt and a salty port as early as 15~. 

It. is definitely known that in l59S a.nd l!is& E.1 Morro 
· ... i . .. . .. · . . . . 

had a gate (!'!erta) entrlilnce. ln .• 162S, during the Dutch 

. · attack, .. the Spanlsh defenders destroyed. the wooden ''bridge" 

of t.he molt, lNhfch. rested on three pl~rs of br fck and stone, 
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·. . . . . . . · ... · . .· . 3 
and a wooden "gate" !It the entrance of: the Fort. 

. . 

The fl rs t spec If I e fact that a drawbridge was bu 11 t, 

Is ment!011ed by governor Josd de Novoa y Moscoso In 1658, 

He •hi> refers to the gate in. the 5!11118 genera\ terms a& It 
.. · . . ·. . .. · 4 

was stated In 1!i95, 1598 •"d 162S. 

In 1673 9overn1>r Ge&par de Arteegll tnfQl'llled thethe !led 

built a drawbrldge·wtth "bron:i:e Ironworks." The entrance 

gate, which ~s arched on the top, was enclosed In a new 
. ·. ·. s 

frame of hewn stone. · 

lnl689 a new fixed bridge \'Ifs construeted, It was 

34 varas tong and S In width, made .with ilbeariis and thick 

boards!" The drawbridge was built with "beams, boards and 
' '. . ·. ' 

. .. . ·6 
c1talns to i,pen It up," A yeer later, the drawbridge.needed 

two "pese4ntes;'' probably meaning the side beams of t.he bridge 

table. ' 
The engineer Fel tx. Prosperi reported In 173t the.t the 

drawbr.ldge neec!e.d two large l>eems of .14 varas In length, 

and bronze chains for the 1 ll'tlng mechanism.· The gate or 

·doc>r. requlr~d a thre$hold of five varas fn length.a· 

It Is not until the great construction project Initiated 

in '765. that the dr<\lwbrldge feature of El Morro comes to 
. ·. . . .· ... · .. · .• ·. ·• · .. 9 
light In a more concrete and detailed manner. !from the bits 

- 9 -
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·of. ~$•1 ·dqc:i;lllentary referencesnlllde •botlt the dr«w­
bridge, from 1658 to l73l, we eannot el.ien •seert•ln ·the . 

type of br I dge ·.constructed.•·. Nevertheless. th! s sC.nt 

. dQcumentary evidence is ~y l~portant In the sense that 

.· It substantiates the struet.Tal · ec.ihtlrtuity of this f•ture 

since the mlddl111 of the. 17th Century. 'Thirlre <11re very . ' ; . ' . ' ' - . . . . . ' ' 

few maPii arid p1ans of thfo 16th and 17th t41nturv <=Ol'llleeted 

wt th the erec:t:ton or re.pair$ of •the Fort• . The documents 

. deal with th9 fortlflcetions I• generel, a.nd •re silent 
. . ' '· ·. '· 

about eoits.tructlon euns . 
. , . · . 

. II. Perlgd of t76S .. 1886 

. . A, Dr!W!>r I dWU 

.· .· Thts i;t~dy his to be concer~ed pr'fll!Olily with the. 

eanst.-uc:tfonel developnerits of' die drawbridf$ •!'Id s•Hv 

port as.they were built: during the second h91f of the l8th 
. ,· . . -.·. ., ' 

Century.·. The ·hisiortcaFperlod l7~S - 178S is taken as 

. · a gut de line or msfs, for tWO ma in reas<ins: (tfavtilablllty 

. of hJstortcat souree mat~rf•1. There ts enough ~vt®rice· 
to j~stify ihe· res.tor« ti on of both $tructures; {2) the •· 

reccinstructrJon worf<· should be in Clheracter with thfs .· 

. uhllllolte, lllO$t impOl't•nt and miljor per lod of construct ton 

- 10 .. 
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ln the tong history of the Fort. 

Atl c1:1n.structton deta Hs. of c()Urse. \'fill rot be 

found In the doc;ulnents and plans of the perfod, .s Ince 

they caver the entire work or project at a retattve!y 

~n scar.... It was custcmary for the ei:islneers. of $an . 

-1uan<to write quarterly repOl"tsexplafntng'the progreH 

of the mU ltary works. The reports always c;:overed . 
. . . 

general .eonstructtonal features end prol>tems. UsuaHy 

. they were aceanp&nfed wJth maps ll!ld plans. espeefa11y 

. when a project was fintshed. Ttie availal;1e plans of 

£1 Mor1·0 and the descl"iptlans of the Spanish 111llltary 

engineers offer general fnformation and eertatn part I• 

cu)a1· features. of the drewbrtdge, whteh are exeeHent 

and vital sources .of Jnl'o~tlQ!I.. To supply construction 

. a11d structure J dete i1 s for which documentary or. car.to• 

graphleai evidence fs lacking, we must lean on the. pr,l!etlce 
' . . . . . . . . 10 
and methods used by the $pentsh military engfneers. 

· · During the 18th Century. and more espeelalty during 

tile re.ign of !;harlescJU {1759 ~ 1778), the Spanish 
i 

mn ltary engil'!aeri; fo11owed very closely the .practtce and 
. . .. 11 

. 11iethods of construction used by the French. The French 

engineers were so ''magnificent In their m!l ltary b\J.lldfngs"• · 

- u .. 
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that their designs end maxims found practical appUce• 

tlon In the grea.ter number of still existing European 
. . . 12 

end .lllnerlcan fortifications. 

0) natte of Construetim: 

The exact period of c:onstructlon was 1775 .. 1785. 

the last stage of the building project of El Morro, lnl• 

tiated In 1765 and conpleted In 1787. Before both 

structures were constructed. the military engineers re• 

built and strenghtened the whole lan&lar'd side' of the 

Fort. as It had been planned tn 1765. The designers end 

bultders were the engineers Thomas O'Olily and Juan Francis• 

13 co Mestee. 

(2) Type of Bridge: 
. . . .. t4 

El Morro had a. brldft•bascule typ!. whfch was used 

princlp1111y in fortifications defended by dry moats. The 

brfdgl:lend bascule were constructed in one piece so that 

when the heavy or bascule end (counterweight) descended 

into a cellar or base1.11J~ sase.: the outer, 1 tghter end 

longest portion (table) rose up to bldc:k the getewJ?!y, 

The counterbalance of the inn•r portion greatly facl11•. 

tated the ra Ising operation. This type of bridge offere4 

- 12 -
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advantages of rapidity of operation, briefer dur•tlon 
.·. . .· 15 

of opening end an U11lh11ited vertlea1 e.1earanee. 

'l'he bescule type was not recQ'Mlencled for Wlt9r moats, 

because the c:age was very expel1sive to eonstru4t, 111nd 

In. spite of ell pains .to make it wat.er•tlght. moillture 

wou1 d seep fo •l'ld rot the woodefl baseule port Ion~ l 6 

The governing req11irement In all. types of blilscule, es 

1.t Is today• was that the counte.~tght should balance. 

tt1·i! span In eH posltlona of opening. 1'1 . 

Fron 1785.to 1886no structural changes were made 

t.o the original dl"ewbrl(fge. as far as type of bridge 
. 18 . • .· . . 

'"'s concerned. There fs no. doctanentary Information 

about possible changes and repairs which might have 
. . . .. . . 19 .·· .·· . 

occurred during this long period .of time. The bridge· 

can be traced. cleflnitely only up to 1886. It. cannot 

be determined by dOc:unenter:y. evidence when the drawbridge 

was reinoved, bUt In a series of maps detfng from 1886 to 
. . 2.0 

1918, there are signs and traces of It •. · 
' ' •, ,,, ' ' ' . 

(3) General features o!' a pr~wbridge: 

The main elements or features of 11 drawbridge were 
·. . . ~ 

tbe .table, counterwefght, and the .l lftlng mechanism• . 

The mil ttary wrl.ters of the 18th Cent11ry were more or 
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less 1.n aecord eoncernln9 speelfleatlons for. the table • 
. •' . . .· .. ·.. . .. u 

which were eppl ical>ta for all types of drawbrfdges. 

The table was inade of a sfae to fill the bordl$rs 

or l'rame of the gate. For the purpose of description,. 

It was divided Into five ma in parts as fol l~i;: 

Tne heei or trunn IOll b¥Je and the . head beam werl\l 

considered the prfnclpa1 parts of the table and were 

treated es one se<:tipn. The length of t~se two pieces . 

was equal to the width of the table. ·An Interior groove 

two inc~s deep was mede in tl'llllse pieces to receive the 

planks of the flooring. 

The sleepers or Joists, usua1iy 6 to i In number, 

~re composed of timbers which united wlth tl~e head end 

heelpteces on the level with the groove where the planks 
. . . 

of the floor rested, The Joists werefesterted underneath 

to the trunnion end head beams with· lrQl'I plates each •bout · 

3 l'eet 1 ong. 
The flooring ran across.thesleepers at right angles 

and was made of planks na Hed to the joists. As these 

planks would soon wear out by tl'llll frequeitt passage of 

hetavy gun carriages over the bridge, it was <:ustamary 

to reinforce the floor planks with Iron bars about 7 to 

- 14 • 
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8 feet Jong and :it J/2 · to 3 Inches broad, These were 

fastened. by clamps, over eaeh joint and over the middle 

of each plank of the floor • 

. The trunnions were about six lnc;hei; long and three. 

fn dfameter. They were attached to the trunnion be.em 

with two plates, one above apd t:he other below, and then 

bolted and riveted together. They eou!d also be 1et . . . 

·into the .UPf!er sfde of the trunnion beam at 311 from the 

edge, and "strongly secured by Iron hoops and bolts with 

screws and nuts." The trunntons of .the table were thus 

pJacad In order that whoo the table wes .vertreer. at the 

t lme the draw was open. the center of gravity was out• 

side the axis of the trunnloru1. and the table. had a 

constant tendency to fa11 · da.m m ... I.ts own aeeord. ft 

was ne<:!'lssary to ad.here to this principle for the pur• · 

pose of seeurfng a raptd and easy lower1ng. or the bridge,. · 

Tha trunn I C)l'UI rested up® sockets t' ixed in the lateral 

part of the ea11ing of the drawbddge, 23 

fn Exhlb.lt G. F'lg, t, showing a typical table. · 

letter! repl"esents the trunnion beam, 111nd A end C the 

trunnions, _! stands fOI" headpiece which rests on the f ,;d 

pier of the ffxecl bridge. !!. represents the sleepers 

and d the l'loorlng. Notice the posltfon of the iron bars 
. - . ,' ', ' 

.. 15 -
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• tl'llli fl<Mr itl<t~ll. T~ !l'Mn$1$tll'tf 1it.llP1o ·or -~ · 
. . ' 

i'<>lts at lWt. ~tr•:.$ fJlll. ttY~ ~~~. wel'>!! f>t•li •1'11 

M t~S lf)f ~·~- tli!IVff»9 CM ~.lftlt'11\~f9bt .. ,4~ ,,..., t- taM@. 

TN t~1\$• ff1 h!iy Mdia lllftd it~JQhedc wttti l• 
h~ and fiurr• to ft$Jl> ttm ~. of· tlt;i ti~•• 

...... ~· tahtr<11stl11t l!lft Oil>l th~ ~ t- ftne ptQW' •'t 

W fiM®~ lwi~* •!! ·!Wl tM •tMI" ~ tM $~klllt$ ti'Mll'I 

r~l"'l'!)d t~ ttllM~••• ·r••n tlMM tf'IMIOM ;11\\!ll 

. the as.-1 ... 1$ "l&t~Jf' pl~ ws ,,1_..,;;~ !f4,ftW ti!® 
.... ·· . . . . . . . . :z. 

l!Mf ~,_.,. P>j r~~~ 1.1• "41$1'l:>efg of fr•11t::1n1a." 

Thltt dff'fvent ~!)I.Ir~& of t.M tl$1l>l• lff* ~·. 

t11!ftti!Jl:l Jn 11'• U' fl• ~r111Uw pur~s;. 

~IHtl'll'y ~·~~ <1m"1 llll"ttm'& df!?f#(l:'!i ~dy h• 

. l'~.lC~<lfiltlMS pf'11f'teiltlftf$ t!'.11 tM ~hlm~l.lll!I ~ to . 

,g_ tmr. ~t1.11 •n U•\I• · All .... 1*~ '>t\'Wo aNllll\ll up· 

mi!S i~t . ._by vaf'ilfl!Jfl qotf'f~i&. t~ ~~t~ 

fw- tM ftMt WYillltl\!' '11f iil'rt .. ~h:i'i.t.l<tVll<i~ 1~htt. 

· thl'; C$W5»>·.,, tbiii ~tmv~1t0. In otw liliWllls. what •· 

~ht$d thllt ~ai1 t:hil&•'ft•tf<IO ~. tir-\ll'hl~!ll$l lily 

t'*""• WO$ $11 liYlllt~ iflf'· ~t411t'Wi.l~~t 1'11\4 1 H'd$f 

l!ilJKtehia !&ti"· is 
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··; . . . ; . ---

--~~· .. __ -~ .. • A\frliOR -. Keef-or trun~·~-c-~~d-Beam --- -~sleepers- :or ' pfa.nl<s Of-----i:-ensth of • Slze iif.---~, · 
.f · · 1. nion ... beam· · • · -. ,-. Joists · · · · • Floor • Trunidon! -. • .·tebte ---, 
I . . .t I· I I t ' · t -1 . 

• " ta•S . I JlJ.n,b.--oad ·. t . l2,H broad I 'ti bf'oitd. . ... I 12*' bi'oad •• 6t~ Jong· i 111x-14t I 

• I.• • 1211 thick -1 .. 1ou thJck<· I z· tMek : 12 1au i!!fok• i'' diameter• . .·. ·.· ~ 
.. ·!:·. . .. . ~ . . T [I .• .· < ·[.-~.- 'H ·'C :· ; ..• ,. . .~ - ' ... ·-~i. : .:·· :··. ·.. • ~ .. -.'· .. : .-:_d,. 

. .. • . Muller • lt-Jf br~d- ' .•• ·. lO't broad '. • s·~x.6•! .. ,. I 2u thick . I 6'' long/ ' •· io•x121 • 

I t .lQH thh:k . . I · . au thick "I · . · I I ·it dlci:nlter I I ' 
··. ·- b 4 ~. • . ' -~ 2 • • . •• - • •. • . • 

··,,_ '01tClftnor. , t giibroad· .1 · -i:J' broad I t)H thiek ·.I 6 planks • ___ .,. .......... 1 ··) meters t 

I . · · I f./'J thJCK I 9-lt thick I · t t ' I 5&' WI de t 

, • · - • · · · _ • ._ . . • • · • I+ meters -• 
1 I I ·. I t, · 1 UIS!!S . ·. t 

u . n ii ,.,.._ v r a to q • t r . 
t. · I _ . . ·1 . · _ '. . 1.: · · . . I · . . · I I . t 

• · Belidor • · 9 314" broad '.I 9 3/111 bt~oad · • ---.. ...;;.. > ·· . • _ ............... · 1-------- ' tt•x1,.. 1 

' • 2 Y,4° thick • 9 ll4° thigk • I . • ·. • 'L1'' . • 
i .· ... J F , . . l I I 1 T --~- ... --, --·--c· ---. -.--·-· --···-· -~--.-- --0-:;-,· ····~- · -.~. ~-----·. ······.------c I 

TabUlat.10.a of· meas,ur.ments. for bridge table., 4ccording to :mn itary autbOr's -_• .. 
.: . ·. . ' . . .. - . ·. ·. 

·· .. ~ 

·· ... · 
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The most CCllllllOl'I way of' opei~atlng a bascule bridge 

w.ts by having the counterweight, In the form of' a wooden 

frame. joined to the drawbridge, as fn EKhlblt G, Fig. 1• 

It may be observed that the side beams GK and HN, go 

tapering frOR the trunnions E. I", towards the ends K, N, 

!n orMr to !!!!!ke the fr!W!'le EGHF. ne<tr1y of the same waight 

as the table or bridge praper (EKFM). The anti.re assembly 

turns on the trunnions E, F, which rest upon iron i:itates, 

and the frame of the bascu1e GEHF moves in a cellar or 

bascule cage under the gateway, built for that purpose. 

To open and close the bridge, two holes were made on the 

f1oor of the gatway or vestibule, In order that two long 

poles could be thrust upon ends G, H, and press them.clown 

to raise the tabla. Likewise, two chains were fixed to 

these ends, G,. H, whfch passed through the. same holes 

of the floor of the gataway. The chains had a large ring· 

at each end,. and when they were pulled, the beseule was 

drawn upend the drawbridge let down.26 

(4) Mestre'§.R!R91't§: 

The drawbridge of £1 Morro was already In Of16r&tlon 

by July 16, 1785, according to Mestre .• 27 

In January 8, 1785, he reported .the following: The 
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fiited bridge• when· c(llllpleted• wou1d be $upported wlth 

$ix hewn stone piers. fOl'll'ling f fve round erches. The 

stxth pfer was "of greater width"• because It was 

where the drawbridge rested. The. masonry foundations · 

of the pier$ were "fOWlded with seven to eight .feet In· 

depth". Inside the <foonlay of the Fort, ''an excavatron 

hes been made for the operatton of the drawbrdige, wi.th 

depth of. four v<iras, fts length of five varas end two 
. .28 

feet, and four varas in width". 

S Ix months later. he lnfOl'llled that the f Ive round 

arches ()f the fixed bridge had bricks as keys.tones, but 

their bends had ~ strengthened with mr.tsonry. ·.The 

. footing or fQUt'li:!atlon of. the facade of the Fort. he said, 

was constructed with hewn stone, Hfr<m the foundations 

of the moat to the axis of the drawbridge''• A cage was 

formed Inside the excawtlon prevtousty done In the 

doontilly, "for the use .and operation of the drawbridge''• . 
The Inside of the ca911 had e ma11onry revetment one foot 

and half thick; the ~fght ()f the cage WS$ twelve end a 

hlllf feet. A "bet.In stone stairway'' was made. fr(llll the 

floor of the vestibule "for going down to.the eegeto 
.. . 29 

open and close the bridge'', 

- 19 .. 
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tt can be Observed that Jn Hestre1s raPorts there. 

are not construction ~tans. and only the foltowlng 

lmpqrtant facts stalid outi (1) there was a bascule cage 

or eel har under the doorway: (2) the .cage had access 

thru a stail'Wliy; (3) the brfdge was operated frC\1 the 

the description or specif lc:atb'ls for the table, destgn 

of counterwerght or bascule, and mechanism to give the 

table mobfl lty. 

(S) El 11otro llr!Wbr.f dv abo!ft l86o: 

Fram 1793 to 1860, nothing Is known about . the draw• 
·. . . . .. 30 

brfdge. A top view of the bridge• of the latter dete 

Is the only ground phtn aval1ab1e for the table and bascule, 

Another plan of tile same year. 31' and one of 1886.32 show . 
. · ... · . . . . . . . . 33 

the bridge In a horizontal position as in the plan of. 1793. 

Since there fs no docll!llel)taryevidenc:e contrary to 
. ' . . 

the fact, we have. to assume or take for granted that the 

design shOWl'I In the plan of 186o fi; the same or slmflar to 

that mide by 019illy and Mestre in 1765 .. 1785. If that Is 

the case, they did not follow the typical design,34 In two 

respects: counterweight and operating. mechanism. 

•.20 .. 
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The plan of' 186o preioants the t•b1e and counterweight 

:. constructed In one piece, but forming.a continuous eausew;ay · 

. or platform whteh .moved or SWll!lg upward about a hol-izOllta1 

axrs. The. counterweight served as. fl«>r when the brfdge 

was In a horlzont•l posltfon, and when It moved into the 

besuc1e cage or eeUar, a ptt or addftlorial Obstruction 

was fclrme.d under the gateway. 

The. sta lf'W4ty mentioned by Mestre In. 178S is shclwn in 

. Exhibit F, as being. located on the first right ~nd eQl'ner 

of the vestibule. In Exhibit C can be noticed the length 

of' the cege II\ relation to the thickness of the entrance 

archway. When In a horh:ontal. position• the <:ounterwetght · 

of the !:>ridge protruded on1y lntcpit very $1118ll sec:tfon of' 

t.he vestibule floor. 

Since the counterweight served as a floor when In a 

.horizontal poi;ttlon., It needed scme sort of prop located 

fnslde the cage •. In ixMbft 80 Sectfon. A. there fs a 
'- ' - -. ' . -. : ' 

detaH ·in the background whtch has the 1 tl<eness of a prop· 
- - ' - - . -

or support. 

No Information Is awHable about the type of mecheniSlll 
35 

used for raising end 1c:Mering the bridge. 

·Future axcavatJcns under the gateway of' !l H0rro would 

- 21.· .. 
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probably threw Important Hght about the foilowlng as .. 

pects of the bridge: (1} exact location and size- of the 
.: - - -. . ·' ' ·, -- : . 

. . cage; (2) stall'W!ly leadh19 to the c;ege; (3) ax ts and 

trunnions; (I+) .support of' counterweight; (S) Qperatfng 

meahllnl11111; (6) type of woOd .used (elther rOble, cetba. 

$!P' Q!'lleto or ausubo). 36 

lh Sally P~;! -

(6) S.H;t Por£s '" General! 

Gates or doors of sally ports were made var~®$ ways. 

SO'lletfmes there !845 ''only an open-- passege cut ht_ the 
. ' ' ' . ' . . . . - . 

. rampart, shut up _by_ a strQng .wooden gate, or with a cltaw­

brf dge, and at otl'lers •. this. passage wes arehed .. &11 over, 

.-. with a guardhouse within• and adl'awbrldge, end a• gate on • 

· the_ Ot.ltslde.11 • 
37 · 

Gates of large.fortresses required moreattentf:on then 

those of small ones. Scxnet.lmes they were secured not only · 

with drawbrldges.-but wtth a. esttei.ttlls. hilrl'ow or an grgan.- -

"A wt•cul tss~ Is a wooden gate well covered 
with !roo.•. wfth sharp point$, drawn up In -
daytf~ by puU fes, and let dOWn at night. -
A ltarrciw is.a gate made of Umber, whose 
d!meM_lons are eOM!only 6 by 4 Inches. ;tnd 
6 inehes distant frcn each other, weH fastened 
to three.or ~<mr_eross bars, alld secured with 

· tron: And an organ. Is a wooden fr8111e 0 with 
doobte bars. through whl<:h the t1ml:lers slide 
and fall down". · -

- 22 w 
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The portcut1 is0 harrow and orgal'! served alt for 

the sllme purpose, that is, "to stop the. enemy In case. 

he has found 111eans to let ·down the draw•bridge''· Same• 
.. . . . .. . 

t.lmes two of thal! were used for more securf.ty. 

In Exhibit G0 figure 4. there Is the design of a 

door racomNnded In military engineering books of tha 

39 period. The figure repre$$1'1ts a gate made under t~ 

covered gateway. Each side of the gate turns upon a 

strong Iron pivot, standing on an lron$ocket;, and are 

fastened above to the wan with hooks and hinges, much 

In.the usual manner of c:Gmrion doors. The outside of 

the gate ls covered with Iron bars for about eight feet 

high, and the 11parts between ttie bars, are drove ·full 

of dtamon~ headed nal1s1 to prevent their befng cut 

open". In the lQWl?\r part of the.. gatl',!. there Is a 

wJeket "In.order to pass througbJ when there is any 

danger of surprise, and In the morning before the party 

of men, that Is sent aut to rei:onnoitre and see .whether 

the eneiny appears. is returned'' •. The upper ~rt of the 

gate ill "left ptaln• without !lny lron1 because th<!\re ls 

no danger of cutting It there .... 40 

(.7) Sa11v Port of El Mof'ro: 

In eonaectfon wfth the long archway entrance of £1 

• 13 • 
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• Morro0 tlestre made the s~tement t:hat the vestibule 

had two doOrs, "for the greate$t safeguard of the 
· .. ~. . .. · . . . . 

Fortess". No documentary details are known about 

the dC>Ors. 

Exhibit A, showing El Morro entrance In 1860, 

able to obtain. A gate•like.struct:ure can he noticed·· 

In the backgroum.li wl:ilch lOoks like a harrow rather 

than a folding door. 

Extant physical evidence,. In the form of ~)J~\>,.g . 
. . 

(bullet wood) timbers and hinges with screws and nuts, 

. at .the entrance of the vestibule. suggestS definitely 

the existence of a two-leaved ciool". These wood ren111lns 

and metal hln9<11s are In tile. process oi' deterioration. 

See Photos 2 and 3 for other <!$tails~ 

The two au$ubo timbers at the rear of the vestibule• . 

where the second door was located, only have signs of 
modern hinges. See Photos 4, 5 and 6. 'the timbers;· 

whh:h seen1 to be of comparatively recent Installation, 

are in ~cellent condition of preservation. 

- 24 - . 
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NOTES 

1. "La pluta y 1110delo c:omo ·Ma fottlfieado y puest.o en de• 
fensa la clctadeta y puerto de San Juan de Puerto Rlc:o.11 

IS9t~1S94. · Arc:hlvo General de lndlas. SevUJa, Patrona• 
to 176. The flrst doe.umental reference ·l<ncwn about the 
drawbridge Idea. or concept. had tts orfgfn,arOl.ll'ld 1580-
1581, dur.ing the governorship of Juan de Cespedes. At 
this time, no work had been done at the.crest of the 
promontory, b~ he suggested that a drawbridge should b$ 
b<J!lt to Isolate the fortifications. of the point. Archi• 
vo General de tndlas; Santo Dcmlngo• 155•12. Hereafter, 
eU documents and plan$ of this depository wllt be cited 
as A.Git with P fer Patronato and SD for Santo D<ningo. 
Patronato and Santo &onfngo refer to the general c.lassJ• 

. fleatlon of the documents within the Archive. AH doc:u• 
ments and plans of Spanish archives, used in this report, 
are found In the Library of San Juan ffl!J• in the fdl<lm of 
prints and microfilms. All other sources consulted are 
also In the Site Library, !lrl1ess otlterwfse stated. 

4. 

s. 
6. 

7.' 

8. 

9. 

10. 

AG1-sc, 1s5-16; eayeteno coll v Toste, ~ern Htstf ';? 
de Pu.vto RIC!) {San Juan. Puerto Rico. T 1§17. · 1 vos.). 
v, so. e co11ee,tlon of document$. 

Fernando J. Geigel Sabat. S!tdulno!!nrteg (Sareeiona. 
1934), 190, containing documents abou.t the Dutch attack. 

Coll y Toste, .QR• llt,; tu. 2ao. 
AGl•SO, 157•29. 

J.!a!s.; 159 .. 39, 1 sg-40. 

Ibid; tS9-4l. 

Ibid; 2499. 

Ibid; 2510. 
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M&yll, .t787, by ~stre. s~ the Fort ecAj)l\\\ted as tt 
llt6. been plainned In )76S by.Al~der 011\el11y a11d the 
Jp.11nl$h mn ltary engineer$. MUseo Newl. Madrid. Class •. 
k ... &.~.-t.3. · q Daty ~. 1!lho v.111$ the· Chief of tbt Corps of · 
t!119tnoers,. was th$ deiiigMI' of th@ general proJtiet of . 
fortifitlltlon11 f<or san · Ji.lau• About· 1784, Me$tre .1&1.1Ctoelfed 
Mm In that !'lili?flCity. · · . . . . ·. · 

14. See bblbh s. TMs Is the first ph•R of IH Morro .Where 
the drawbridge is. tbclwn. The $001-ees of au tblt bh1blts 
e.-. Hsted 41$ part of the ~1 Blb11ogrepby i:>f this 
ilepol"t. . . 

'
5
• i!47o!°ift'HeiA1f:t;!!:aa:JC:~~,;~r. :to~· 

i pillfle H ~·ls 11n ei«:eUem: tHustretfon of 11 bes .. 
euie brldg$ as it o11Ciettt ht Coernarvon Co$tle, ~1~. 
BeHw. S• cit; has e1so ian nh1stratton of a »ascule 
bridge. 

16. MvHer. SJ!• sJ.t;. i98. 

11. nm~·~- r:i'~ (Allwl~ wporation, New York~ca~gst.rov:;. IV, Sl6 • 

. 1a. see ExhibSts a,c •. 1 •.. 

19. In tM plan of 1793 (lixblblt &) • the bascule cage \'las 
pecuHar lfetAIUs In the *kgrovnd which can not be fdendfted; 
bot;h side& of the taibie appear wltl\Olit .Taft Int. In the 
plans of. i860 (lxhlb~t c) end 1886 (ixhtbit E) • th$ 
...,.scuie eta99 ckn$ not e.ve eny c!etaUs Inside, aad both 
side$ of the table have !»'Otectlve ralt lft9$• . 

20. The~ lllllpil wU l be listed Ol'lly ln the tHbHogre~ of 
this• R!l!p.Ol'"t •. to avotd the overerCl!ddtn11 of thel;e notes. 

: . . 

It. .1ee·. Exhibit fl. Flgt1re J sbolllS table;. v1'gure 1. a ~ter• 
.. ~J§!':• Figure 3 a typic1i1 table &lld basc:ule forming one 

21. Thhi e111n be seen in tlwi\ i\tustratlans found in Un.ch&Z 
Terll!llllt, Muller and 01CCIMwt &• elt. Exhibit G. ls . 

.. !7 .. 
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reproduced· in Muller al\d S111<1heit Tar1'!114i;, Sil• c,jt. 
. . . 

23. Muller, SI!· ett; 197-198; o•cooner. •· sfz.; 37S•l76; 
. Sdnehft Taramai;; .la• !J1; Section xv. · . •· ·· ··· ··. 

24,· .· o•c0nner, SD.• cit; }76. ·• 

25. · F •. HU.ton Cr·owe. ,• ·.0ra@rl .. · .. · • · .. • .. Sty. dy .(St···.·.· AU911stlne, .. Flor·····.·.·~ 19'roh loaned. by thiiliJ$ fteglon .1 Off'lce. This exceUMt ·. 
study about dtawbrhiflls in getWell .• has been of lnV1Jtua• 

· ble help in ,the preperatJOR Of thf!I study• Cl"t1W$ Hlus•. 
~rat.;$··iifid- deterJ~--~~sht. ~i·al .tl',,es cf. drewbrl~s:# 

t6. .,ncl'tez Tar.as, sg. cit; ijuHer, SQ.• sl.ti ,98 •. 
11. AGl•SO, 2510•$1. 

as. AIU-so. !SU)-$0 •. 

29. AGt-so. 2510-SI. Ab$1t the f¢ftgth of the eage, Mestre . 
. uses a phres• which we have not been able. to interpret:·· 
"once W1ras de tarso tu11~·· · · 

31). Sxhfbit .F. 

31. ilchtbJt c.· 
32. E><btblt ~.· 

33. l!Xhibtt 8, 

34. l!Xhlblt G, S~tion 3. 

·. 35, tn ~lco, durfng th• H~th Century, a t'IPf/of wt.nd1tss · 
. lllflehanf$lll WilS Vlai"y ~· fn ~fdges. SN Ske.tcli 
Jn s,,..HS drnrbrtdgefi.le, centre In Ing. !J$tterat corres• · 
ponderlce about the subJeet• · · · · 

' . '• . ' . 

36. Roble (Ollk) end ceib$ Wl"e tlwa seneraUy reccxnsnended 
types of W90d for drawbridge$. · See Farn«ndez dE! Kedra• · 
no, .la• s.!.1• .137. Toy • .-. sl.1.tlOl• .11tate11 tllat gates. 
end.ally ports were generally mode of Ollk., Ausuboand 
capd ptleto were the llJ()$t c:Ollllll)nly used types of .WOOd. 
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In mllttary work& of Sen Juan. 

37. Muller. S• ett; 191. 

38. Ibid; l'.34. 

39. Muller and sdnehez T•ramas. 9.a• elt. 

40. M11Her0 S• cit; 206. 

41. · January 29. 1786. AGt¥so. 2sto-s1. 
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EXHIBIT F. 

8. Proyecto de receh:o del :&ngulo norte del Casti1to det 

--·-~-----



• 

~· Juno 1~. 1@00• .~ .-.. ~. Copy ,,,_ t~ . 
· •U•t AHlllva. ~Ol"t1 ti~ •· "· ~n~t 
~ne v.f#lif d thrt ~Mge •. 11!'4 !lffHUT !!:. 

9.. ~to• U.t•t. t*"l'll et-.~ dill ... •~t .. 
~ml$ M ;tl ClttU1o diill Mol'l'Ot ~ St t•,. 
bv .-..~,... .~ ,,. - -··-· llrcfff•· 
a~>!~~. tfO. Tl• ProfUl'll vi~ lllf· ......... 

io. l'lr~t. • ti•~• .- •••in•~ •• ~. •~1.. . eopy fNll i- Rath1111t Ardla~, ~a I'll._ ~. 11. 
imfia·tton or tM lWWWi•o < 

11. ~~of - ~% 11:1 ~.~Ou.~. u ••• 
~·~ Offfce. sim~. ~t~ ~t-=o. Tl'l.tec~· .. 
~ fllPQl't ~ ~1-.. 3h 1900 •. ~. fNl!I tM 
..... , Al'dt,~,; ~ ~ -· 11. .fJtdfdtf<ll\ d .. ttwl ........ , ... 

i). ti'f~ ~"8tfw e I• ~ fl'~i•., ••••.r• 
y • PNpilildld ~J•ulw •I« ciWltd lb tain ...-., . 
~~ !ilolt. ._m 10, 1910 •. ~te • io a ..... 

· Wklrt OivlatMwdo ~ 11'6b11••. lmH•U• of' 
.tf'll,t ..... ~. . . . 

f'UH~ ~·-I/ii -~. ~to IU!flO. Aprn 
;f 1;ns. · a..c _, thDt • ~ ~'flf 11t.:Uo=att01t1 
tJf * .. ..,.... . 

U ~tt (Microfilms) 

ti;. ~ d~ t~~. t,...t~t. Mt""~• .,5 .. 
12, 155"46. . . ·. . . . . 

. . 

Jfl,, ~t of G~ I~ ~- .. 1~. Mt~* l!JS• .,. . . 

11. ~~ !:ii e~ ·~ " ~. •n a. 1Gse. 
Mt.a. JS1-ti. . .. ·. . . .· 

18. ~ I/ii ¢GvllW'ftW Aft-.,. ~ titl., u~~. • ...... 
&51~. ·. . . 

.. :n ... 
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HI. ~eport of Governor l'lllrUnez de Andino. ttarch 26, t689. 
· AGl•SI>, 159•39 •. 

20 •. · Rewt of' Go~ernor ArredQndO, May 22, 1690. AGJ•SD • 
. 159"41. .· ·.. . . ·. . . . .. 

:u. Rewt of Engineer F'fix Pr6speri~ Noveatber to, 1731. 
AGt•SI>. 2499. ·· .. . . . 

22. lteport: Of ~nglneel' O'J>aty, Sep~em~r 2S, 1765. ·· AGl.;.SD, 
2510. . .··.. . .· . . . ... · ' . . . .· 

23. lte~t of Engineer Hestre, Janilary 8, 1785. · AGf•SD, 
. 2Sl0•50, . 

24, Report of Mestre, JQly l6, 1785,. AGJ•SD, 2510•!l1. 

25. ·Report of' Mestre,, January !9, 1786. A.Gt-SD, 2510•51. 

26 •. Report of Mestre, Jl.l!y 31, 1786. AGl•SI>, 2510•54, 

.. 27. 

28. 

. lit 18th.Century E~glneerlng Books 

t'ernlndez de Medrano, o. Sebas.tlo\n, El Archltec::to Per• 
feetg en el Aite MiHtar (Srusseles, 1100. re•edtted 
In hso, v bOOks). Book ti hes a short sect Ion on 
doors end bridges. The euthor li'lli!S Director Re;d y 
Mi.I lter de. 1os Ejlrcltos, .in Barc::elona, end his book 
was used as source book in thet school • 
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The tl!ree pllges axtr.11et ccnS1.1lted deals with tapeeus, 
d®rs and drawbridges. 

H;iUer, John. tem hematfck F ifica i. 
and Arlf U2£y J. lli tan, London. 1757, . v •• ll us •• 
It covers the period 1600-t7S7. Volune IV has a short 
sectiQI\ on drawbridges and eKeeHent t1lustreUQl'l1h The 
author. wes a Prbfessar bf Artillery ~t the Rt>ya1 Acaclemy 
at \l®iwic:h. £ngla11d; ®rfng the l7001s and Ms v<ilUill!!'ldlls 
works were s~~d!rd. te..'<ts· £t·t schools of ~;gih:eerlng.·and. 
artillery In meiny other MtiOl'ls. 

o•conn11r• John Michael. A Ir1¥1tfse ·SID th@ Sc!C11 of 
War •9f FgrtH'lcatioo ... (ieymour J •• New vor • i8'17, 
Z v • ., lw., with a voh.ne of p1ttt65 and maps). The 14 
pages extract used as source, covers the s-tes of for• 
tlf'ied towns. their &ltuation; the.fr architecture, and . 
their bridges and prol'Ues •. 01Conner wa.s Iii Captain bf 
At-th li\\l'y and. I.ate l'lajcir and Assistant Adjutant General 

. fn the Northern Arlff'f (ll. s.). fffs work f>Ul"POl'ts to lw. 
a direct. transletfon of Bel tdor's La Sclens:e I.let. lnff· 
n!eurs, but enrtehed 1t1lth camiertts. fQQtootes and f~us• 

. tratlons. 

stinehex Tarames, Miguel, Tratedo .·ae Fortlfteaefq, . 
(IJareelona, 1769). Section IV deals with bridges and 
It is an almost literary translation,., ,H, 'fha book of · 
Mu11er. · · 

. Gel90.t Sabat, Fermlndo J •• Baldutno Enrleg (IJareelona... • 
19 34). • Span f sh and Ou tel\ aeeounts Of the 'il.1ttar1 s 
attack to Puerto Rleo Jn 1615 • 
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ss. 
v Sec:ond!liv Sources 

CrOde, l!Jhon r;• •• Q!:awbric!se Stffd¥ (St. Augustine. F1a., 
i940). · This study, whieh 1$ uried;ted, was doM In eon• ·. 
nectlon with the restor.i1tton of the drawbrhlge of t:astJ .. 
llo de San 1'1$rc0$ tit• ft hlils an excellent survey of an 
types of dr-..ibrid9es• \le have used Cr0\'t$1s work very 
tfll'llllly as guidel fne and orlentatton. 

I.be iM.ysl®edfa &Hrh:ag (arleana Col'poratlan, New 
YOrk;t§56;30 v.J;iv, Sl6-Sl7, section on movable. · 
bridges. · 

37• Tb' IHD!n.ls gt'iey !fi$!;9,tlce! R~tl!f (lluke University 
·. ·~ress):J§§!.Tfl, Ho. 3> l§5§., XXXUJ, No. 1, two. excet• 

lent studies about the .1nfluence of the .Family Ccmpact 
(1761) on th$ reergenfaatfon of th$ Spanish military 
empire during the reJgn of Chart es t II. 

38. Toy, Sidney, A History g:f Fsr$11]£!tion. from 3.000. 8 .• G• 
tq A. !?· l'l!O (Mac111HHen ¢o., tiiW""Vork, 1955. 
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EXHIBITS OF PLANS 
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kxHIBIT A: Sally Port of El Morro in 1860. 
Notice neo-classical facade with Gode of Arms 
on top. A gate or door is in the background • 
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EXHIBIT B: Profile A, at left, shows bascule bridge of El Morro in 1793. 
Notice bascule cage and the indication in its background of either a prop 
or lifting mechanism. 



• 

• 

"'--·1".f//'l""/,/'i 'J'J;,,/.l'L},:-.~;. - -· .. 
,,_ .-...... ~· ... ~ . ~-..:~,{_:.._ 

/,. 

' '' . "' 

\ .-

' 

~~J:. 

EXHIBIT C: Profile of bascule bridge of El Morro in 1860, Not;ice wooden 
fail on flanks of the table • 
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EXHIBIT D: Drawbridge Table based on Mu.ller 1 s description - 1756. 
Scale: 1/211·: l'-0" 
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CORTE POR AE.CDEF . 
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EXHIBIT E: Profile of, bascule bridge of El Morro in 1886 • 
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ElCHIBIT F: Top view of Drawbridge of El Morro in 
1860. Notice position of stairway leading to bas-. 
'culG cage. 
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EXHIBIT G: Illustrations taken from Muller and Taramas, 
~howing construction of drawbridge table (Fig. 1), bascule 
table (Fig. 3), and types of doors or gates (Fig, 4). 
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EXHIBITS OF PHOTOS 
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PHOTO l. Facade and Sally Port entrance of El Morro. Three metai hooks on top of 
·entrance supported the Royal Code of Arms which was hung in 1786 and re­
moved in 1898. Notice the last pier of the fixed bridge where the drawbridge 
rested. 
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PHOTO 2. Inside of facade looking from vestibule towards 
fixed bridge. Notice ausubo timbers on both sides 
of archway, Number (1) in ink shows metal clasps 
which served as hinges, with screws and nuts on 
back side of timbers. Each timber has three hinges, 
The whole thing suggests a folding door. 

---- --- - ---
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PHOTO 3. Top part of the right timber (photo 2) with metal 
clasps. Beam heads (number 1), on both sides of 
timbers, protrude about 6 inches. Beam and board 
heads (number 2), above and on both sides of archway, 
also protrude, 
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PHOTO 4. Back archway of vestibule where 
second door was located, taken 
from main square of Fort. Notice 
ausubo timber of right side of door. 

(Opening (1) looks like recess to 
support a square timber or cross 
barJ. Timber is imbedded in the 
ceiling and floor of archway, 
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PHOTO 5. Ausubo timber of left side of 
second door (Photo 4). 
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PHOTO 6, Arehway of Sally Port, seen from 
main square of Fort. Some of the 
timbers which supported the doors 
can be noticed. 
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