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| EI ﬁarro is tha min Structurai unlt ef San Juan A
':ﬁatimai H!stwic s%te, uﬁuch r.mzprises tha series o‘F
: fortresses and buiwarks of the amient Spmﬁsh harbar
o o dafenses o*F tha csty. | ’?he Fart aroms tha mcky potnt

S ;.,:whit:h ﬁ'ms ‘upon tha entrame or the nﬂﬁmr "a*c :s=

- __west end of San Juan !stei:.' ﬁ: ccmsfsts of five gm_ R

L : cessiva mssmry tiers of: ﬁre. .the !awast e!masi: azpan
i ; thé wter levei . Sptasheé hy faam and spr&y when ths ‘
r-saas run high. 'ﬁ'se otlwer i:iers rtse ta greater camand.
g m amphitheatar, sach tier seif cmte iuad and cmpiately ) .

o saparated Frmn #:ha athars except 'For narrm cmica» ‘ -
"tia:ss cuming!y amtrived and swept by ‘.:he fires oi’ tha
 -guns.K ﬁeep in the masstve w3135 af tha tiers, thera :: )
o am mh—prm aaﬁmtas with pnﬂ: hnies far art!llery, S

-' staraga magszims. sec:ret p&ssagas and temmts, Hvtng

- -'-mrtars ané subterraaean r:istems, a!i cmiy Found

-';_é'that caned *’r'or vart?ca! dei’anse by saakmg tha adwantage_" .

. m an a.uramn Sixtaanth Eentury z:ttadel

Tha btmders ef EE Merro foﬂoweé i:he mad!eval art

of he;.ght. The 'taudmrd sfde ef' tha Fert is f-‘med by




.twa &ah’ bastims cmnecte& wﬁ:h L curta!n. ﬁ i’ixad

masenry hriége cmsses the éry diteh or mang . f-‘rm L

| the cauntarscarp ta &he i:hreshc!d of the vaulteci

' _*;passage whreh givas accass -ta the' I-'artg-' rms 9&5-'- g

ﬁsage er saﬂy wt piercea the curtair; thrmgh its

' t:entar, as being t&e nart hesf. cmared lm ma n nlm

- :_- 'fng fire af" the bastims and iaast expesad m batter- - i :

ies in brea:h. . The autside f*'roat is wmaatezf wtth

R "a simp}e ascwc!assicai facada, famed hy four Dwic

L ‘Cﬂlmsa. which &&n&ta se’ilditv eﬂd sf:mngth rather '

N ___fwrth tm fmdntim and grmh of m eity. af san

 them de!icata pmﬂle and asa!cas armmant. Am )
e amp!e archad vest!bu!e cenmcts wtth tbe !eme wulted—
vay that ieads to the iatariw of the Fert. e

The generai history of Et Mom 23 mtarwaven o

:Juan. and the ef’fwts of spatn m estabt 3sh a paiat
'_.of suppart or strongha%d at the eastera Caribbean.‘

| EY Rorro ms tha hackbme of the dafensiva systam .

: e‘F Ssn Juan, and its stgnifiuﬂce Hes in the im-  ;

| ‘-:iwza; fmtrm vhich it parfomad RS

. The aar’{y hsswy af €1 Morw ss a&scﬁre ana




cmfased but bv 15% th@m was aire&dy & smn tmarer
' "'_'i‘:"md a msttm at the &ntnn:a af tm harbar 'E‘he - o
": '-ﬁfﬂsia bast?an raferreé to ms 3acated m the &pprmi-:‘: T

‘fﬂﬁte Mﬂtim of the preseﬁt %awar hastim of &mttery

@f the F@rt. F‘ma 35‘3‘& te 353? vemf mil additims o
7_‘53'-""wera mﬁa t.@ imﬁmve this awiv wgg*ig= gm imsmsm ' |
_’.i;‘activi%y hnd i;een con%imd tn th& point oi’ the prmenu o -

S _'jftarv. e

Afmr 1587 m hmidi&:g of «smmmms :n m

L Carsbheaa rmaived 8 sparadie wtbreak af anargv,
o Sargehr dua ta th& manktme struggie i:aetwaan ‘Spain and

| '..fﬁuglmd m 15353 tha fmm mﬂmn ml‘ﬂtary eng%naer.,f:_;‘"' |

"-:.::Juan Bmtiﬁta A:ztmelli, &stgnad th@ stm existing |

‘-"iwrmmk a? Ei Mmrrm at ﬂze mp of | the pmamizm‘y.

) " .-f;.,{'ﬁ?e sam year, G@verﬁw M&g@ Hanendez da Vawés *m td

dmm the fauhdatim of the ¥andmrd éefensas ef the ; e
BN Fort; after mmivmg mstrm:t!ms fram ﬂntemnr

!Egi captain Peciro d@ Sa!aur centmaeé t&e mrk of o

-~ “Mengndez de Vatdes. and by 25914 the butlders of E Hm're =

G ;}:“_.cauw bast thm: the Fart was a!rwdy a c:itade!

TM hmm?ng arztwitias ef the Fart faere peralyz&d I

.'r-éuriag tbe iast y&ars Q%f the century by twa pwerfu! e




B »_-_‘j_;-m,m, _. m !5@5 s%;- Francis Drake aasau%te& EI ﬁcﬂ‘&%

. | .ijf‘rm the se& s?éa, fmt was unsuccessfu'& aad haci ta with-.
L }éraw. Three ye&rs !ater tize ﬁarl af Cwﬂhar!ﬁnd tmk the :7: s

' ‘.»city @f San Juan, aftar besiegiag tha ?@rt ’:‘rnm the ’Iaud |

o _-side‘ ‘rbe engilsh rmfmd in he citv f@r atbaut s%x

'mmthﬁ, but an epidmﬁc af‘ dysentm‘v ferced tham am:._ : L

i}nmberiand‘s attmzk was tha preduet m‘ & weeli com:eived |

"[__—pian ta mint&in the Isiaﬁd af Fuerta st Pre pamnmt' B,

| ‘..'mntary st&t!m !u tha wast ;m&ies. me strai:eg!c loca-

| };t%m ef—‘ tbe tslami imd as a sisnmcam& Fac:tor, since N

o u;._.j_‘:fapam saw. the co!my as 2 vfsai !iﬂk ina defensiva

cmm,, te be dafmde# at aﬂ casf:. S _ |
M’tar tha Ehgﬂsh awﬁmtw the city, &he Smniards'._ |

- f'.renmd their efforts ta mrmg&h&n the fartiﬂcatims. e

hE 'an 1593 ta abw& s&m S:Ew s;aanish gave:rmrs c;au:ertad

o man- mrg!as and repaimé t:he graat mmagas c:ansed by -

R f'_ t!w Brtttsh m the imd suie of tha Fort‘ and w'ap!eted :

e a5 far as e fs knawn, the d&sisﬂ Qf *ﬂ*me“f* S

The great ans!aught cf the naw century was a result:;f L

G*F the r!smg m:ﬁch nava! Wer m Eurm aud the Eﬁi"b'j o
 bean. in re»zs. s autah fleet, led by deﬁﬂ %ﬂd""-"k: i

: l_forced the am:rmca m" the harbar bf’ 33& .fuan and i:rled . o




”::to emulate wmberland* f"eat, hy &ak!ag E! ﬂcrm frcm

"ths reat-. After 8 sari&s m‘- b%tzer and b!w&y 43ncmmters_ N

S 'hagmn ths Bmh aad the spamards, in fmnt of the

:':.:gtacis of tlw ?@rt anﬁ on t:ha mstem stée af the &arimr. :

o -tha Famar uera ‘Ferqed, m saH away. !a spite af a!l ther' _

S destmct ton and vfolaace, the Spanish defendars had a:ung'ﬁ

;_""":'ta §’t Harro with skuhhorness. SaEe

ﬁs a wbaia, the Swaateenth Casstary ms a crit%t:af

. '.ﬂparie:d !n the mstory oi‘ spain, amz consequently, tha

'-Stﬂfv of . the fwzificntims af San Ju&n is characterized

'lby general &my asat.i ahandm. Tha Intemat!mal chaoﬁ

i ",ehat reigﬂaé ia the &ribb%ﬂ, mttvateé by Sp-nm 5 da-

,-;:E3citne, saw the Fart!ﬂmt?eas ?n ruiﬁs amj che garrison

éastftua and heipiass. Emrmg t&e caursa of tha t:emury, T

‘[hmevar, sem oF the Spanish gwerws, mainlv tlwmxgh
| _r'!:heir am isﬁtiative end usmg the mmg&v acmm?c re-—_

: Tsmraes af tha isiaud wara ab!a ta ma!ntain ami mpatr

o the waﬁs and ramparts af the zzw d*fensas.. 5y wa?. th@f

| jjw&a’ée prmontnrv of the Fart w&s mimad wm waiis
'md tmparary strtwturas. b SR

_ The E*ghta@nth t’:em:urv narkeci tha birch oF the mmt :

o -preﬁuaslve ami ﬂmrishfng periaﬁ in the mﬂitary history B




:_' o‘f Puerta tha. The dafemﬂve systm of the e!ty, asr'.

‘_ tt exists partiauy tud&y, was planmd ané cmsﬁet&d _ S

thrwgh the mi!ﬁt&ry raféms nf cmi-les IH. The g

i ':walle.d eity of San mn &ecame 3 ciei"eﬂse of the ﬂrst-- PO

.arder. : urir:g i‘m to %?Es-z, cmsiderabte amunt cf‘ , :f

B :wks had been addeei ta ::3 ﬁﬂrrﬁ, hm: the imsieia af !:he

o :_-Fﬂff was crw da d w;tg, mupemnent strﬁctums wmah

- f?‘.f”'had baen buitt withwt Fal!ming a systmﬂc p!an. . e

b ﬂathing was done o remedy tms uaﬂ! 1?65 :
Frm 1'165 m !787, tha mitit&ry angiﬂears G’Baly
-and ﬁastr& axecuted tm ? i’rst mdem master plam af ‘Ei

ﬁorro wbiah h&s endurad aimt antimiy to tha prﬁsmt

B day Bm-!ng the &Htish attmk af 3??7,. ;& prujaetim of

o g.:::;t:ha Napa!emie mrs in Eurmy E! Marra plwed a sacmdary": ,_

'.'--jt.:::roie bacause the tfwﬁter of tha milftury mreti‘ms ms '
‘ tha aastem dafansas af San .stan. T _
ﬂ*ﬂ“ﬂg the . im‘s tne fnrtificatiuns of the city

B :"jwent through a mr'ims o‘F steady reﬂaement, whﬂ& swiﬂ"‘-‘

R .'knarimn coimies gameﬁ in&speadema.' Thrtmgh thts Cenu -

: ‘:i--'.-tury E! Merm rm!nad tmder tha shadm af the Qt"@“

| o _'paﬂtfca! awnts a!’ e&w !s!and ané sumpe ?M Wﬁgf“‘

o ‘_ existence oF tfxe ciw was temmﬂted abruptiy in !893




by -zﬁé‘ sm:s'a ﬁma'ri-c'én -wég-'. Ei Mﬁrro auffemé the

- brunt of Adniral sampsm's attack on the city, The

i accupat:m of tha uaﬂad city by the 6. s. fmrces o
[ _'markeé the @né Gf Syanfsh ru!e. wh!ah had Begun with

-.jtha d%scovary ef ﬂmerica. .

’!‘ha purposa of' this histaﬂc&% repart fs tc: fta&

'dacwnantary and pfctarla! or cartagraphic&! ev!dance: ’For .

- tha. contempwted restorat!on ef-‘ the drawbr!dge and mﬂy

o _l purt o‘F EY. aom. ‘rhis data mn be usefu! to tnsum gha_, e

o aceur&te dupt !catim af tha m-!glua! structums. lt %iﬁa L

‘.'.mn be heipﬁat for ehe anatvs!s or mter#pretatsm af

= - :future m..gm phy;ic&l ewt deace which m?ght ba fmd

| :..'_'durtng the caursa af amh&oiagic&l excav&tim. fha

--':'?f'faiiwing hsst:orlcai &mry rs intmded to ha background

o far the main part of this repm(n-m, which covers the

sterv af the drawbﬂdga aftar the sacond haif cf i:he iSth :

‘century.-

| terrupt at pieasurs tha t:mmtcaﬂan bratween she fixed
bridge and. the wing af tha gate, uhethar of the. min

The purpase °f a d"WNﬂﬁ w&s to estabﬂsh or tn- R

-:,:fart itseif or of an cutwark. A«:cardmg!y, i:he drawbﬂdget o '




s 5arva& as a hridge whea m an horizmta! pasmm, lnd

-'-'_as @ shutter ar aﬁdit*mi dmr whars a: was Sn a verti-'; o E

by -'_::al msttm. B

“The plan of camm redro &  Satazer. ass:-asah). i

is the First amd anty kumn cartagraphtc:at repmsanta- :

E -‘-f:m of tha %andmra s!de af E% Hﬁrro, ma tae femar

e ;'drawbrtdga was !mted. it prasants tha tayout nf the

?ort as cmgivad am! dasizjnaﬁ b’f tha ““3”“'\’ ”9tm'

o Anmam in 1587 and. zs:ag, that Is, in the forn of s >

- ka The plan 1s. nothtng aisa than ] gmral skatch.

i: dws mt hava sigas of’ a fzxaﬁ or drawbrmga m tha

o -ﬁmoat, bat ft h&s a gaze or open passaga cut in the. canter

| ': af tlm curi:ﬂn, which sem&s ta hava tmsn defended x-ﬁth a

o 'f iaarriar af unknm mtm'e.

&s the phm af Antm!tl hss been ‘f@ﬁt, it can’ m;t be

detemxmd if the drawbridge feature was part cf his armf* R

m! scm uF the F@rt. !t ts a fmt. nevarthelass, that
thera were a maat ané a sﬂ’iy wt as arw as 15%, T |
s lt !s de‘r"‘imte!y knmm tha!: in ?595 ami ¥598 EY ﬁwm 5
- | Mﬁ a gate {ggg;:_) entrmme. .2 m tszs, duﬁng the wtch

ae:i:ack, tha Swnish defanéers destruy@d t&e wwden "bridg@” e

E af the mt, which rested on three piars af br ick am! 5tme,, -




Nand a w@ﬂd&n "gate" at the entrance uf the Fart 3

The fzrst 5pecific f’act that a mwbmdge was bunt._ o

'::;';is mentiaaed by geveraar José de Novoﬂ y MaScoso in 1658

77,7"33 a!so refers to tha g&te ?n the sams genera! terms as it

' r:":'-was stated m ;595,_1593 lad 1625. Lﬁ

In §673 govarngr Gaspar de Arteags infarmed that he ha& SR

":jfbui!t & drawbr!dge w1th “breaze :ronworks." 'The entranca r' B

i.gate, yhieh.was arched an tha top, was enctased in a new
: )‘freme oF hewn’ stone.JS S | o

!n !683 L new ?ixeé bridge w&s construeted |t was |

sh vards m:g and 5 m wldﬁh made mth “beama eﬂd th*ck

)ﬁ'ff‘baards‘“ drawbridga was bu!!t wfth ”beams, boards and

';lf;chains te open Zt up " 6 A year 1ater, the drawhridga needed- L'

'":'fitwa “pescantes." prababiv menn!ng the side beams of the bridgef_,jf*

7

| .-'i:-;-i'-tabte.

The eﬂginesr Feiix Prospar! raportad !n ¥731 th&t the "h"”
"drawbridge needed @wc !arge beams af 1& varas in ieugth,
°7 ,and brcnze chains fer the 1!?ting meehanism.- The gate of f ;f
 ﬁd¢or requtred a threshold o? f:ve vnras in !angtb.?;,.

o tt !s not unt!! the great canstruction project 1ntt!ated )

'”nn 1?65, that the drawbridga feature af Ei Harro comas ta

. light !n a mare cancrste and datailed manner.g

Frem tha bitsi,'i 



ﬁf wsﬂﬁ dwmenﬂrv féf&fms ""de *mg the draw«
e bridge. fmn !658 ta i?BI wa caan«ot avaﬂ asaeﬂam th&

_.-_“type ef br!dge cmstrm:tad. H&Wﬂhﬁiéss, this 5 ﬁﬁ!‘it  _, :

:_J:.-_‘:_‘-dmmentary avidama tﬁ very imwtaut in tha sansa that L

it sabstanﬁutes the structural mtimity of thts featum_'ﬂf

=y _‘."sima the. midd!e GF the i?th f:emurv' '_ _Thare are vary

-' --'ffﬁfew mps and plans ef th& iéth aad l?th Canwry cmwt&d

e f,‘w!th the amt!m or repeirs Gf the Fart, 'fhe dmmnts

- ;;;ﬁeat with thn ?ertlfieatiansrtn ganeral and.are 5i¥ent .

"-"-."abwt canstructim dataﬂs. S

f"_;a:ev%aa of 17_5 “ !8&6

Thi’s sewiy MB t.u b& ecnaeraed

.;_;}mﬁiy wsth th@

"ﬁlgmﬁtfl‘ﬁtfmi &V@!WW QF tﬁg dr‘&wiﬂ‘;&@ ﬂl‘!& 531,}'

- ; wt as thﬁy wem buﬂt during tiw secmd m%f af ehe lSth':i_::i ;

| "‘:i*_:ﬂ:cmwy* The hsstcﬂm yaﬁod I?és - 1785 is taken as RS

‘f & gutdelzne m' aa5¥s. fm- tm main re&soas'= (!} availabmty i

":-é:'of htstortcet swrw mtertah, Thava ts anwgh avldenca

T gg juseify eha res!;arﬁtim af' hath stmcturﬂss (2) th&

recmstrmﬂmr wk shauld ba iu eharaatar wtth thts

'..j'ui timaee. mst impwtaat and majm' period af cmstrmﬁm

BRSO




. j in the hmg histarae of the Fort.- i |
m cwatmct;m detaﬁs, ef caursa, winmt iae

| :'ﬁmﬁé in the dmwneats am! ptans af tim perfud, s?me? S

V“thsy cover tE%ez mt"’e Wk °f Pm}ect at 2 re!ativa?sf i

" j':f_--sm&'i! s;:aku' 213 w&s custcmary for tha engineers of San

::l'..juan t:o w'is:az» quarter‘!y repsrts exp!aiu?ng ‘the pragress

a@’ the m{’titas-y works. : The: remrts a!mys t:avemé

"'--_,gf*narai cmstructim&'ﬁ ?eatures and pmb?ms. ﬁsuauy

j':'_ t%my W{g accanpanfed w‘:th maps and p!ans, ESMFQ”Y

__',%an a praject wm fimshed. _ ‘!’ha avaﬂab?e plans e‘

" ¥l ﬁom'a aad tha dwscrmﬂms af the span?sh mi!ttary

' '.-‘.'enginwrs affar genarat infomaﬂm and e:erﬁa?n partia

-‘ _ au’far ?mturas t}f th:.. dravﬁrtdge. wh!ch are axcenent

| ;ami vfta'i seurceﬁ oi’ mfamat!an. sz sumﬁy cemstrmtien '

: i_i'-arxd strucwrai éataiis For w’h:ch dactmem;ary or carta-' |
| '.'_'-;'_'gmpmc:ai evidence is !acktng, we . must lean on- ‘the prsctiaei .: .
| "-‘-."3:3an£! mﬁm&s usad %:sy the Spanish ml!itary ang?naars.m .
” auriﬁg ehe Iﬂth canturv, and mam esper.:taiiy durmg

S | tha reigﬁ ag Ehar"ies ”; {;359 - 2773}, the »pan‘ish

: mﬂztary enginauﬁ; fo‘nmd uery amseiy %:he graf:tiﬁe am&
oy mthnds cf cmsﬁruct%m used &y ﬁha French. | Tha Freach S

' ‘nginaars ware so "magn?ficent in tmw mf?itary buiidtngs“ _'




- that their: dasigns and maxfms found pra¢t§ca! app!iga.? L

__tiom in the graatar number of sttli ex!sting Eurnpaan 'f,‘”
_ and Amarican fart?ficatinns. ?;; '

Tha exaﬁt periad of'cﬁnséruét%an wé5f1?75‘~‘i785.‘”

;uﬁ uraw%f dge aaé 43 !g port waro gehstruntea éuring

._'_tb& ‘last stage of h& huﬂding pro.;em Q‘F Eg ﬁorro, ini- -

N tiated in 1765 and aamplatad in i787.. Eefure both -

truetures were censtructed, the msi:tary enginearﬁ ree ;
bunit and stranghtened the whole 1audward sida of the '_
Fort, as it had been p!anned in 1765 The desigaars and |

;huitdﬂrs were tha eng!naers Thumas ﬂ'&aiy and Juaa Francis-. .

. co nast:e.ig‘ ';
- (2) Iyeeof 8gid_a_a' | | . e
o Bl am-m had & bﬁdgg-bagczﬂa tmg, b whh:h was used g

.prineipaliy in fortifitat!oﬂs dafended by dry moats. Tha
br!dge and bascuie were aoustructad in one p!ace sc th&t

"'whan the heavv or bascuie en& (counterweight} descandad

S -anto a ca!lar or hageg! ggg ; the eutar, !tghter and

.tongase partinu (tabie) ra&e up ta ‘black the gatewav, o

The couaterba%ance of the innkr portion graatly faci!in R

tated the ralsing gperattam, Th!s type ef bridge offered

- 12 -




-advantages m‘~’ r&piditv of operatian, brisﬁer durat!an ‘:‘-; :

cﬁ oﬁiming and an mﬂ imitad vert!ca! ciaarance.!%_'.: )
'The bassu!e type was notz racmnded i’or mter mﬁats, ) f :
i bacause the cage was very expenswe to constmct. and
in sp!ta af aH pains t@ maka it water-tight, maisture

_'mid seep in and rot the wmdea bascuia wtim. 16

The govemtng fequiremnt iu a‘lt types of bascu!a, as o

o ;it is mdav, was that tha cmmttameight shw!d lm!anca

'lha.f‘gm spen. In el pos:t:m of npenhg. 17 |
?ram !735 to 1886 no structural changes were: made
- z:o the aﬂgina% drawbr!dge, as far as ty;;a of bridga

'_-'_.\ans cmcermd,!s Thare is ne decmentary Infom&tim

s about poss!bte changas and repa;rs Wi‘!k:h mtght have L

o 19
. 'mcuvrad during thi's‘"'!ong period of t%m. The bradge

o ;-“a" be “'“95 ﬂﬁﬂ““ﬁﬂl’f OB‘V up to l%Bé. it camat

‘i:e determ!ned by tiocwnentary evidem:e when the drawbridgal]f

L Was mnoved. but m a series af maps datsng from 1886 ts .

L '29_ -
-!918 them are. signs and traces of it. L

SR {3) Genaral features oi’ 2 Draw&rigg_: o |
L ’!’ha mm a!mnts er f@atures of a émwhridga were

- th& tabia, caﬂntam?ght, and the Hft!ng mach&mm.z-l_ '

The.:mil.;garg-wr.i:te;rs_ of- :h@.lSth;l;e{:wry wg;m_ more .qr_ T




fess ia acmrd ﬂmcaming specificatucms for the table, -
' '_ -which mre appi’ icai:qa for a!’! types of drﬁwbriégas. 2 A
- Tha tab!e wes méa m* a size o ﬂﬂ tha barders
:or f’rame of tha gatm For f:he purpasa af de:scr#pt:ivm,w _-
.' %t mﬁ dlvidad into f‘t’ve mair; parts as feiim&_._ , £ 7
‘s"ne naex or trungim bw ami the head besm were . S
consi‘dere& the pﬂmip&i s:arts cf the tabie and mra S

L traeted as am aectian. Tha ’length e'? tfmse two piaces |

: _waa equai to tha width aF tha ta%‘ie. kn interior gt‘w\re

s '-".___two imh@s deep was: made m thﬁsa p!ecas tu s-aceive th@

p!araks of the Flwing. s e Cew ol
The gﬁ@w ar }o?gts, ﬂsuarzy 6 to }” In nmbﬁr,
" '.mar& cumposeﬂ cf tlmbem which tm%taé w%th ti‘ae ﬁe&d and

hee‘i p?eces on the 3eva'& with the grmve whem the pianks

"a‘F i:he ﬂoar msted. T&e 3uists ware fastaﬂad und&rmth o

"; to tha trunnion and’ haad bwns mth Erm p!ﬁtes each a&out:

?he f1oor gg ran ax::rass the s!eepers at Hgbt angles o

; -‘emd was mde of ptanks naﬁed m the ,;bisrs. Ae i:hesa

o p%anks woutd som waar mt by the frequerat passaga of

_“heaw gun e.arrsages over the briﬂge, it ms e:ustmry

“to reinforce the ﬂqt}r planks with fron’ bars about 7 to




: 53 feet !mg and 2 E/Z ta 3 ?nches broad. Thesa mm o
- :f?astened by c!amgss;, over. each josnt and Wer the m:dﬁla -
| ""7_'::? each piank of the floor, S R : |
| ‘!‘he trunn!ans ‘wors abﬁut six im;hes !mg and three ._; i'.f‘ :

E fn dfamatar. Thay were attached to ‘the truan:an ‘seam

with two ptates, ana ahove qﬁfi tha ather be!aw,, and then

'_baltad and r!veted mgether. ‘!‘hey cau‘ci a!so be iet .

Ea int.o th& upper side cf‘ ‘the trunnign seam at 3 From the

@dge, and “strcﬁgfy sacm'eei hy imn haopa &nd ba! ts w?th

g 7.-.5“%,5 ané rmf:s.“_ The trmnzmg, Q‘F i:he tab!@ ware thus

s p?acad m oréar that whan s.-he f:abie ms wtfca: at tﬁe

-tim tha dra»w was apan, ‘the. canter af gr&vity was aut*

B side th& axi& ei" the ﬁruﬂﬂlma, ami the tabie had &

o cmstam: taad&ncv to i-‘aﬂ m m its om acmré. _! :

'-V_was nacaﬁsary ta adhem to this prmsipia far the pur-a o |

. .P&Se qf sacurfng a rapid am:s eas'? !aweﬂng of the hridgr*’-;". :

o Thaa trum!ms raﬁteci upm sackets f imﬁ m the mtera!
" ;ﬁrt oF th@ ::.asfﬁg of th& drawbridga. 7 g
i Exhibit s, mg. 1; showing - mmn mm,

"i_--ietter 2 :-epressmts the f:rumim beam and A aad :: the

- twnmms, : b stands fm* haadpiem wh;ch ressts on tha {ard

;-pier oz" f:i'te ﬂxad briéga. (-4 rﬂpre;sents the s!mpers _
j_ar_:_d 4 the ﬂwring. Hotic.a the pesit!m cf the Iron bars =




. .;rl-‘.'ggﬁts %% ﬁ:ﬁfe Wﬁf%@ @’3” %;%%r%

) _&W &mﬁ sﬁrﬂa@a 3::@ SA%S. %ms
| ’:‘-‘_‘_—ww Zasa Mat!ssg m o rﬁzei*@ m &3’3%? ﬁmﬁ ;as@r @?

e o ﬁs@ %ﬁw @!agma “i%& sgmwtiag stag&z&s m" mm

-

-im, mm gﬁw& m%g.; .

o "Vw %m@ a? M&é@a %ﬁ?iﬁ% the mmﬁam%@g Wm% R

m ﬁ&k?%; wﬁ "’sﬁﬁf mw amﬁ ‘?ﬁmi&%@ﬁ witﬁ ?Fw
?' @f m &3_ “:5

S m %’%mé wgé% me:z mﬁ %:za-.a am m a&w: am&@m i:?m i

| "sﬂm%w@ ’z%ws wm%wm ‘m q@@ th@% mﬁmﬁw am LT

R the ﬁ%ﬁmtm# a Mﬁﬁt@? gﬂm ww %‘}33@’&@ ndar e

ﬁm% %imu m:% Q‘éﬁ*ﬁ%ﬁ%ﬁ am ’W«ﬁ?& wf fr%s;%ema. __3 Ty
i m ﬁ?g‘@w@mg wwmmﬁ @%’ m tﬁ%ﬁa am W* -

B mamﬁ %n %% i? for antiw Wmﬁa

ﬁ# - ;:

E %ﬂﬂ%ww w%m@m m@ w%mg a&é‘%m@ Wﬂ? ia

B mm@a&im wwmmmﬁ m ﬁa& m‘&m*@n ugard t@
" f'@i% £ ta%i@ ma%ﬂﬁ%w’_ As @ms@m w«a sém w,;z

K ;ﬁams Wﬁ: W ?%y ws-i@ms w&ﬁmw% g&aﬁm m@mwg L '

. ‘.: mzw m

~ 'for the grest wmw af mm wﬁa zﬁw%w wxm St

'-th%r gww @? %tm m&wsﬁm lu aﬁw waﬁ% m&: e&aw e

wend ﬂmﬁ%’wﬁtm& of drouiridins sw
| ﬁww, mﬁ %& ﬁf%&mﬂi of mt@magm mssg ?Wﬁ%

' iimmrm%m %@%5_ 35
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The most camm way af epemtﬁng a bascwia briéga |

. wae. bv having the cauntesrwa!ght. in tha Farm a‘l" a wooden

B -ﬂ-ame. Joined to t:he drawbr!dge, ag ?n Exhibtt E. Fig. ,g. -

o V!t may be 9bsarvad that the swa beams GK and Wiy g0

' v'-_taparing fraa the trunmarzs E. F, tmrﬁs tha ands K, Hﬁ _”,

i nrdar m_make i-he frama ;EGRF- nearlv oF the same waiqht AN

'“_as i:ha tah‘le or bradge prowr‘ (Em} Th& eﬂth‘ﬁ 355@5’”‘!",1.7

" --turns on the tnmn:ons E, 7, wh!ch rest upen iroﬁ piates. A

] amd the frame of the iaasciﬂe GEHF moves i’n a caﬂar or |

o ..?ioasmie cage. undar tha g&tewas*, im?it far that purpasﬂ. s

'-Ta opan en&’ c‘iose the braége. two. ﬁoias wara m&de m the

ﬁm of i:he gakumy ar vastihu!e. En ordar that twa lmg o

o to raise the tab?a. Likewise, twa cha ins ware ﬂxad to '

 these mds, s. H which passed thraugh the same hates R

- ‘of tha 'F!am- of the gatmy‘ The chalns had a iarge ring

- at em:h end, and when tiwy wem pul’!sd, the bascu?a ms R

":wdram up and the drawbridga iat dawn.gé_

'.,_(a;} gtra‘g Reports:

"rm drawbrtdge oi’ ﬁl Mcrro W% atraady %n c;paratim

' hy July 35 !?85. accurdtng ta ﬁastre. 27

In January 8 1?35, he reported the faﬂwﬁng' ‘!’he R '*

e




E Faat, ami four wras in width"

"epen and ctme the brsdge“ '

 fixed bridge. when cmp!eted. ww!d be supported with .
f'ﬁ:x hem stoﬂe piars. Fom:ng five rwnd arches. . ‘i‘he
| _'-rsixth p!er was Hof gmatar w!ﬁth" ' bm:ause it was o
| ."“whara tha drawbridge rested.. The masmry Fwndstims
B of’ tha pters were “Fmded ufth seven to eight t“‘eat in
Lo depth" %nsme t:ha doorway uf the Fm't. ”an axcavatton
" has been nade for the operation of the drawhrdige. with

e depth of fwr vgrag, !ts tength of five varas and i:wo

28

Six manths tater he inﬂ'med that tha Five rcxmd

- ‘:‘.'.”'&:-chas of’ the f‘i‘xed briége had brfcks as keystenes, but _
their &ends had Ewan strengthemd mth mmm\ The -_‘- o
| "i)fammg or foundation of the facade of the Fort, he saw,',
| was cnnstructed with hem stme. *‘an the fmmdauons |
| :__ ’_-"‘af the moRE to the axis of tha arawhfidge“ ' h cage was
l;'famed iuside the excawztim pmviausty &me Inthe
_'.-:-dmmay, ?‘f-‘or the use aad uperat:tan of tha ﬂrwbridge"
| fs'? The mside af tha e:age Ewd & masmry revemn'%: me foet
- .‘:‘.ﬁ"'and mtf thiek* th& heighi: af tm c.age was i:welve emd 2
. Half fost. A 'hewn stone stairwy" was made Fram the

fﬂoor of the vestibuia "fcr going dm ta the caga to




%t can bs observed that m ﬁestre & mports thare ' 

o are m\t constructim dataﬁs. and oniy the f@l imﬂng

isapm'tant fucts stand out. (1) t,hare was a basc.u!e cage'_z o :
or cal lar tmdar t!w doormy- {2) the caga had aecess |
:ﬁ-: t:hru a st&?my; (3} th& brtdga was aperated fmn tha

'ﬂge. B i“-‘ ot u!af wfua, he ﬁeu very Httw m sw abotlt S

tha descripttm or spaclﬂcazius far tha tab!e. dasign

| 'laf ceuntamlght or bascuie, and mmhmism m give tha :f:_-
_l_‘l_-tab%amobﬂity. - v S
e Mw_mmmw.@. B
L Fi'om !733 i:a 13643. m)thiag i*s km abeut the draw- .

f,briéga. A top v?w af-‘ tha briﬂgaa ths 3atter date .

.,'35 the miy graun& p%au avaﬂabla for t!w tabla amf hascuia.

et ':. Mother pian oi’ the aame year 3‘ and aae of !886 32 how S

| the bridge ine harizaﬁta! prmi!:!m as in the plan of 3793.

sm‘m thm'e ts no W‘*"Nmf? evidmca cantrarv to I

gy -,,_the fact, m have to essume ar take far gram:eé thaz th@

_-'dasien shm in the pian af 2869 ts the sama or ssmilar taf o

= ._'that made by e'sety and Hestm n :165 . 1785, If: thet s

‘.t!w case. they did not feﬁow the typic&! dasign,y* in twa_-; __ o

"respect5° ewntamiaht and oparating mechanism.




Tha p?aa e{" i$6£! presmts the table and cmmterweight

»' :r..cmstructed in one piac:e. imt foming a cmtinuaus e:ausmay o

g ar ptatform wbich mwd ar amng umrd ebem; s boriamtat.

';:‘:axts. | The cmtemefght served as ﬂacr whan tfw brwge
_"was in a harizmtﬁ mitim. aad when it movad mto the I

o basucie easa or ce’uar, a pit or adéttim! a&structian N

. '."___"was fomeé uader th& gatmy. i

= The staimy mentiomad by Hestm in ;785 ;5 sm in BEra

_fExh!bit F, as be!ng Imted o the first: rlght hami cmer ' __ R

- foF the vast!bute. In- Exh%htt (3 cart Ba not!ceé the %ength

"':"-af tim cage m reiatim te the thmkness of the entrsnca _' R

s & rc.hmy._ when in a harizmtai mttim, the cmmmight;’:-_!.,-'_' 

: ;-_"'\‘of tbe brwga pretmded an!y mm a vaw mza sectzon af '
flthe vast!buie ﬂner. | U
| since the ewntem:gﬁt sewed as a Flwr whea tn a

fl_horzzanta% mttim. it medad smae sart ef prop Mcatecs

R inslda the cage. . Erz Ethbit 8, ﬁectfm i&. thara Hs 8

detni! !n the becksrmd whieh has tm Iikmess af—' e prop -
,_;m supwt. T A Y T
Ho infmzian !5 awt!ahle about tha ;ypa af mechanism

B "._nsad far rais%ng and Ewer!ng tha bﬂdge.

Futum ex::avattms umlar tha gateway ai’ fz‘! Horm wwld



el tha Gutﬁidé.“ -

T probab!y thrw 1mportant %ight about tha fo!!ming &su .
| :':::'rmts af tha bridge (1} ewact lmtim and size of the
cage, (z} sta!may leading to the cage* (33 8"75 aﬂ“ |

trunaians' (li) suppart af awntsmight‘ fS) W&ﬁt‘w
fi;_.f-maehaniw* (6) tm of W usod ‘9”““" -’i‘-’*-"ia-' %

‘ jfEﬁ@ ggt;t or usu - e
i l"i.'

Port o

(6) Saﬂx ?ergs in Gen@ral‘

Gates or. dmrs of sauy ports wera maﬁa varlous ways.

e samtsmes there was “aniy an npen mssase cut ?“ thﬂ o
L '._rampart. shut up by a strmg mdere gata. m' with a éﬂw* . k
LY ‘-*__”_hrrdga, and at athears, thfs passane was &fﬂh@d ﬂ” m“' |

: w?th a guardhouse mthm, amd a drawbridge, am! a gate ors ": L

| Gates of !arge 'Fortresses requlred more&ttentim than )

S those. of m!l ones, - Smetmas thay were secured ncs& wiyfff-"_ |
w:th drawbrtdges;, bué with a mgteuﬂ is. harrow or an m |

: “A portn-culiss, ?5 a wooden- gage waﬂ ccvarad S

. .-with iron, with shaep polnts, drawn up tn. - L
i daytim by pullies, and fet down at nigﬁt. TR

A harrow 1s .2 gate made of timber, whose
- dimangions are commonly & by & Inches, and
. 6'Inches distant from each other, well fastaned
" to three.or four cross bars, and secured w!th
“iron: Asd an organ, Is a woodsn freme, with _
double bars,. thrwgh which the ttmbers siide .
-and fai? dam“ T - e e




' '__tIM$3 wo of than were aseé for mere secarfty.-

Thﬁ 9ortcaiiss, harrow ané organ sarvaé a%! far

*zghe gage purpesa, ehat us; "ta 5&@9 the enemy fn case

Qhe has founé means to let éawn the drawnbrldg&n Samaw“:“u

38

~in Exh!bi% G f?gura & th&r& is thﬁ dﬂs:gn of a

o f&aar recemmendeﬁ ia. mi!itary engtneer!ﬂg baaks Qf the

32

‘perfud. Tha figur& repraseats a8 gata maﬁe under the f.J

"”{cavered gateu&y. ﬁach s!de cf tha gata turna upmn 5

" strong ron pivat. standing~ou an iron socket. and are o

::-Fastaned above o tha w@%! wtth hnuks aad hinges, much “;_y'”

'”*f[lu the usua¥ m&naef af aamman daors. Tha autside of

'.the gate is covered wtth iroa bars for abuut eight feet.

.: ‘h¥gh and the “parts betwean the bars. are droV° ful! .

. of diamond headed nai!s. to prevent thetr being cut 1'J”'

~ open'ts lh tha 1awer part ef the gate. thara Es a

- wicket: "!n order to pass thraugh, when thmre is any

” Lo danger af cutting it thare“

: fdanger of surgrise. and in the marnzng befava the party:l:,:

:n¥ man. that is seat aat ta recaanaitra and see whether’ .

  _tha eaemy appears, zs returned" ' The uppar ﬁart af the i  _.'7'_ '

-” i:gate ts “Iaft p!afn, w%thaut any iren, because there isfjgf”?

;&Q '11"‘. "

':? f?& Ss!lv ?art af Ef ﬁcrro'-

In canaaction wrth the fong archway entrance af 4 P

| .;H23 ?f,'-:r” 3




‘1fﬁorrc. ﬁestra mada the statement that the vest%bute _f

':.;had twa doars. ”far the greatest safeguar& of the

':='Fnrtess“ }Ho documentary dataiis are knawa ahuat
_:the doa?s. - . _

' Exhi#it ﬂ; shaw:ng Ei Harro eatrance En !86&

- "ss-gﬁéﬁsgséjg!éﬁ-%ﬂ the. qaiiv nart which me have been |

:;rfaa!a tn obtain.i A gateﬂiaka structure cau &e ﬂaticed
:‘iiﬁ the backgreun&, wh%ah 10@&5 ¥ika,a harraw rather

'th&n a fcﬁding doof . R

ﬁxtant phys:cal evadenaa, in the feﬂm af aﬁﬁgﬁb

-_-‘(bu%l&t woed) timbers and htnges wit& screws and nuts. oy

*_;at the eﬂtrancs of the vestthaia, suggests deftnsteiy

j:the existeﬁca af a two-ieaved dcar These waad remains

” and matat ﬁing&s are in thﬁ prccess cf datarforation..,j' '5-7:'”

R See Photes z and 3 fm- m:har detanm

The twa ausubo timhers at the rear a? the VEst:bu!e,  '

| ;'-waera th& secoﬂd~daor was iocated, aalv have signs af

”]:,moéern hingas. See Photcs % 5 and é. ?he t%mber%,

whtch sa&m ta be af comparativaiv racant insta!%at?an, ‘_'L

' _are in exceitaat condittoﬁ cf pfeﬁerv&ttﬂﬁ«
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t. ”La pimte y made!o e:ane 569 forttfieadﬁ ¥ puesto en de-» o

fensa la cidadela y puerto de San Jusn de Puerto Rico."

ot :_f_-tsgluissk ‘Archive General de indias, Sevilla, Patrona- -
U 'te 176, " The first documental reference known about the -
. drawbridge idea or concept, had its origin around 5589-
... 1581, during the governorship of Juan de Cospodes. At
'this tlme, po work had been done at the crest of the
| promontory, bt he suggested that a drawbridge should be
" built to isolate the fortifications of the point, Archi-*
- vo General de Indlas, Sento Domingo, 155-12, Hereafter,

all documents and plans of this depository will bo clted
“ as AGl, with P for Patronato and 8D for Santo Domingo.. .

Patronato and Sante Domingo refer to the general classle. L

. fleatlon of the documents within the Archive. All docu~

" ments and plang of Spanish archives, used in this report,
“are found in the Library of San Juan NiB, in the fodm of

. prints and microfilms. All other sources consulted sre B
- l,\.a‘!sa m tha Site. Library, un!ess athemtsu st&ted. e

2.

340

' Hulier, A Slstam a‘F‘r ematicks,
lj £iller Je ‘Kl Mdm 75 1itus. R
305. Periaé 360&-—2?5?, Bamard Ferast de B«alid@r, ;g

- AGE=SD, 155163 Cayetano Coll y Toste, Wﬂt Hist e
 de Puarto Rico (Sen Juen, Puerte Rico, 19 7. 14 VO s.}, L
‘,\f, 50, @ caﬂmtim c:f dmants. L T

'-Fernaado do 33?9@! Sabsi:. ﬂtduzga gng:tcg (Barceiena. -
e %93’4}. !sﬂ. cantaining dccwnmts abaut the ﬂutch attack. L

-'_can y 'foste. gg. t; HI, 289.

AG i *Sﬂ; 557*29.

- 1bid; 159-39; isg-ka
- 1bigs 159‘_',‘?3;'_

it ; 2490, o

| . ibids 2519. o

The faﬂaxing enginaeﬂag boaks hava been canﬁuited fm'
practice and methods of constructing drawbridges: John
Fe t ﬂ'_tian and A

) o ‘_'."25:-"-"'.'




s (okdet, Farts, 1013 1 AR L
o the ﬁ#”ﬁ% gim in 1788; Jow

m ;&&k w?mg sﬂ%iwt :

R m w’%mﬁ girooily, but from aatrach
- f1im, fociiitated to us by the Costillo do Som Fowees
O m%srm ‘Horosfror,
S il e wfwgw -3 ﬁm axtracts @m this sicrafiln.
- pall, ;ﬁm Lo Spaaioh writors, Sdnchoz Taramos and Tore
o : de Hodvono, bove baun ¢ited Fram E&m U
o smiw {m%v soctiong dealing with dravbridgas),
T coplud by Captaln Juy temssl Zapatero, of the mmw
o :-:mmm Hilitkr, Madrid.  According to epatera, the
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EXHIBIT A: Sally Port of El Morro in 1860.
Notice neo-classical facade with Code of Arms
on bap. A gate or door is in the background.




EXHIBIT B: Profile 4, at left, shows bascule bridge of ¥l Morro in 1793.
Notice bascule cage and the indicabtion in its background of either a prop

or 1ifting mechanism.
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EXHIBIT E: Profile of bascule bridge of El Morro in 1886.
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EXHIBIT P: Top view of Drawbridge of El Morro in
1860,

Notice position of stairway leading to bas—
cule cage.
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EXHIBIT G: Illustrations baken from Muller and Taramas,
Showing construction of drawbridge teble (Fig. 1), bascule
table (Fig. 3), and types of doors or gates (Fig. L).
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EXHIBITS oF PHOTOS




PHOTO 1. PFacade and Sally Port entrance of El Morro. Three metal 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,

-




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.




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,




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 rscess to

support a square timber or cross
bar). Timber is imbedded in the
ceiling and floor of archway.




of left side of

.mber

i
second door (Photo L).

Ausubo t

PHOTO 5.
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PHOTO 6. Archway of Sally Port, seen from
" main square of Fort. OSome of the

tinbers which supported the doors ’
can be noticed.
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