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| . Letters Patent No. T1 958, dated December 10, 1867. B
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IMPROVED SUSPENSION-BRIDGE.

il Y

ﬁIh.t. .Sérlgehnle refeened fo n fhese Wetters Patent 1 nuaking matt of it same,

- - —

TO ALL WHOM IT MAY CONOERN

Be it known that I, CHARLES BENDER, of New York, in the countj.r and Statc of New YmL, 11::.? inv ented-
g new and useful Improvement in “Suspen’:lon-Budwcs, and I do hereby declare that the following is a full.
and exact description of the same, reference being. h~1d to tlw accompany:nw dmmngs, :111‘51_ to thc l_ett_e.1_s qf§: :
-.refcrence marked thereon. | . T | N :
My invention refers particularly to the dlfforent tipecxes of ﬁmﬂ'ened snspcnsmn bndﬂea, and its nmtme con- . -
sists, first, in dw:dlng or separating the beams or trusses at one or more pomts, and connecting them by yielding =~ . £
~joints; ful ther, in the attachment of the chains or cables to the beams or trusses of the bridge itself, instead of SR
~fastening the same to ahutmcnts : further, in the manner of securing tho ends of the bl‘ldge to the end plelﬂ S -
vcltlmlly, and in such a manner as-to allow for. the expansion and contraction of the bridge; _a.nd Tastly,in
 attaching the beams or trusses to the central piers. sidewise, and qutenmg them, at the same time, at ong picr- C
- in such & manner as to prevent any horizontal movement in the dir ection of the longltudmal a‘KIS c}f the budrre
- FigureT Tepresents a longitudinal elevation of my impr oved bridge. o | ST
| The remaining figures represent detmls, showmw the sepamte parts on an enl..u rred :cn]e, qnd mll be morc : [
. paltlcularly referred to in the description.- R | SR R | j EESerey
- In the accompanying dre amnga, A represents the end or Qhore p:er, and B B" the central PIE:IS C are' e
~ longitudinal trusses, constructed in the usual manner, subject to many variations, to correspond. with the =~ =
| 'style and nature of the bridge.. D, in Fig. I, represents the yieldmg joints, at the pomt where the: bcams or
trusses are scparated. One. of the many p0331ble plans of surenrrthcmng and stiffening this: p'nt of the beams 01'_'_' oy
‘trusses, and of joining tlic same together by means of a strong bolt, I, is represented in Figure 1L 7
. 'The object of providing one or more joints in the whole len oth of the beams or trusses is to, prevent therebyl'f_:- e
‘any danger from the unequal expansion resulting from the dlfferent materials used in the construction of said™ = i

- beams or trusses, as well as of the cables or chains, further to facilitate themby the bendmg of the- blldge by'_ .
-changes of temperature, to equa.hze any irregularity at the points of suppalt of the structure on the piers,. and
likewise to facilitate and rectify thereby considerably the analytical calculation of the whole structurc, The'j'?“ e
. manner of constructmrr thls joint, as well a3 the manner of str engthemng the ad_]almng ends of the bea.ms or
. trusses, is subject to many variations, and has to correspond with the style and nature of the b11dge In Fig. ¢
NENTE R A | this joint is reprcsented exactly in the centre, between the central piers B and B, but the same may De placed =
i oo in different positions, and may even be arranged at two or more. places, a,ccorchng to thé nature aml to the numbcr T
“ " of the spans of the bridge, and may be used for all descr:ptmns of stiffened suspensmn-bndu'es RN RN S o
o Between the shore pier A and the first central pier B, strong dmmnal trusses F I, shown at an enlargcd.]"ﬁ“ B
- scale in Figure IIT, sheet 2, are arran ged in the tr uss-work of the beams, having at their pmnt of Junctlan, RCaY
~ 'the middle of the 11elrrht of the lonn-ltudmal beams or trusses, a strong bolt, G, around which the cables or chams
I arc fastened. ‘l‘hc.ae trusscs F tlansfel cqually the houzontal forces of the cables or chams to the chords of
the trusses, W hile. str ong upwrhts J, resist the ver twal pressurec acting in the system of the trusses F. )
: It is not cssential by what arran ﬂ'ement of' details the str ains of the cables or chaing are tlansferred to thu R
chords of the trusses or to the beams “The only tasL to be fulﬂlled is the equal dlstubutmn of said stmms,-;
o “and the annihilation of the different secondaly ferce., ; :nd thls Ill“'bjf' be eﬂccted by muuus uwngcments of thc
S _d:ﬁcwnt parts in msultable manner. | S SN S : N SR
. ." " The exact position of the attachmcut of tho chams o1 c:,ble:: to thc bcmms or trusses depcnds hkcmsc on . -
- circumstances, and may be cither nearer to or fmgthm away from the shore pier A, and in some cascs, it may evcn_ﬁ e
 be advisable'to extend the beams or t1usses bcyﬂnd the said shore pier A, and placc the pomt of attﬂ,chmcnt of o
~ the chains or cables beyond smd shore pier. ;\Iathcmahcn] ad analyhc*ﬂ emmlmtlon in cach smgle caﬁe w:ll EREEE

I-deteunmc the most profit table- p031t1on of these po:ntn -. S e | |
- By this mmnrrcment of attachmrr the cables or ch'11us to the hmme 01 trusses, a.' rrrcat swmrr is in mo;_-,t
~cases obtained, as I dispensc thereby mth agreat pa,xt of thc expenfv Ve masonry '1t plesent HGCG“SS.I}', a.t each ':
end of the briilge, to securc the ends of the cab]es or chains. | | L o SRR AP
The cables or chains IT are ear tied on the top of the central plels B 'md .'B’ ﬁnd thc bca,ms or. t1 usses C arc

~ suspended from the same in the usual maunner. DBelow the ends of the bmdn‘e, ral!cls K are: placcd, pruwdcd
- with side flanges 2 #, fitting over the sur faces of the p]ates " and m,.to prevent any, "*ltle motwn of thp widge ﬁt e

......




. resulting from expansion or contraction; in consequence of -the change of temperature.

:.: - : } . N 1 Y - . . B
‘l—'--'--' -0t -,.. e . -, T T .h"'-. . ’ S .
r r . o .-... :.r ._.. . . - a' - ) .n-_ . -"_'p'-.._'- .- | ) :\' | . | - | - ? 1’955 .

~the ends.  The plate .18 secul‘ely fastened to the under sule of the: beams or tlHSSES, and the plate m 1s attached -

' - -~ to the.top: of the shore pier A. ! The ends of the bridge areat the same time fastened down by heavy bolts 8,
. .;.a.rmncred on each side of the 1‘011%1 K. ' The lower 'Elldb of these bolts S are securely fastened in the foundation

. of the piers, and are provided with. smtahlc JUH]t v; to allow for. the houzontal motion of the bmms or trusses,? -

Thls vertical. anchorage of the ends of the heams or trusses of stiffened suspensmmbrxdges to the end or

S ;Shﬁle piers, or near the ends of the bridge, plevents any upward mwement of the: tmss cndq in ca.se of any; o

| -overlmdmw 1in-certain contingencies., | |
- This arrangement of fastening dmm the cnds of the bndrre 18 1'ep1*e*=:entcd a,t an enlarged saale in Frgure? BN

-IV in front view and cross-section. |
- To prevent the undulatory motion caused by the winag, as. wcl't ﬂS for other reasons hereafter mentloned I S

R ‘1ttaeh the outer beams or the cords of the trusses of the bridge to the central piers: opposﬂ;e the middle of thei RARER
. same. Projections L are securely attached to the outside of the beams or trusses C, at the deswcd position,

. which ‘enter into suitable . guide-frames N, fastened to:the picrs (see I‘wme V) in such a manner asto hrice =
L thereby the bridge against the. piers, sufficient play bemn‘. allowed-in one or more of :the same to allow for the =~

. expansion or contraction of the beams lengthwise.  In the frames N” fastened to the piers, suitable plates w are -
- arranged, against which the. 1310J{}Ct101’1$ L attnchcﬂ to the beams C, are made to bear, said plates w being ~*

. capable of. bouw 1errula,ted by means. of sot-screws a a. e..Oa that pler wh:ch is either in the middle of the =

. bridge, or on that next to its centre, I nttach these: bcams In such a’'manner as not: to allow for any 101’1g1tu- .

- dinal motion, hereby the differences of the length of 'the bmlrre, caused by changes of temperature, are vegus
e :'lfbflﬁ'd and bl‘OH”'ht to a certainty, on either side. of this point of attacliment. - By this attachment of the beams“ EEREEE R
- or ‘trusses, : Eldﬂ‘“lbﬂ to the piers, the pressure caused hy the mufl 8- partlv annihilated, tlie side motion of the

. same caused by the wind is considerably- 1'educeﬂ and the piers themselves are strengthened, as the p1 cssure

-+ resulting from those causes, and which i ether cases is-all on; the top of said plei*s, ﬁhere the ca'hle's or chamaf RERNES

| arg suppmted is br aurrht thereby lower down, or. nefu or.to its. Ease. |

What I claim as my . 1n\*ent10n and- desire-to sccure by Lictters Pd,t(,nt jg——

..., 1. The construction and arrangement of one or more ywldmﬂ- Jmnts, conner:bmn* tlw beams ot trusses ofﬁ RN
: 55“%“0& SHSPEHSIGH-brldweS, subatantmlly as lierein deseribed. | I T S U S S R S L I

2. I elaim the attachiment of the-ends of the cables or ﬁh'un‘s, at or'nMrﬁthe ﬁrsu or shor 1};er wﬂm'f s

o glonmtu(hnal beams or trusses.of stiffencd squeusmn-bmdﬂe substanrnlly as set forth. .
0o o0 Lelaim the means and method by which the ends of the licams: or trusses -of stiffened. suﬂpenmw_-br;dges? BEREE
e ;-ﬂl‘e secured to the "41101'8 piers by vertieal anchomwe, and the art anrremcnt of suztablf- .]mnts v in ‘said anchors; .

substantially:for the j purpose deseribed. | . | |

4. I claim the means and method employed to reduce the side motion, bv attaching the lonrntudlna.l beamg
or trusses of stiffened suspension-bridges to the central_p .biers sidewise, said ‘ltt&CthHt being on one pier pers
fectly immovable in any horizontal direction, while at the other 1’7!“'19 a,llowwcc 1S made for thc vauatwns of the

dength of the beams, substmtxally ag sct forth anr.l descr:Lcd |
| | | CHARLES BENDER.

Wltnesses : .
HENEY E ROEDLR
Winniay DzrFER.
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