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. HISTCRIC AMDRICAD ZNGINZERING RICCRD

EITER STREET ERIDCGE

OH- (D

Location: Spanning the Cuyahoga River at
Center Street, ,5 mile southwes:
of Public Sguare, Cleveland, (Cnlo

s 17.481280,4593650
wuad: Cleveland Scuth

Date of Construction: 190C0-1901, Rehabilitated 1G46-1G47,

Present Cwrer: City. of Cleveland
City Hall
601 Lakeside Avenue
Cleveland, Chio 44114

Present Use: YVehlcular and pedestrian bridge.
Horizental draw accommodates
navigation on the river,

.,Significance: The Center Street RBridge is the
last reraining swing bridge in
Cleveland, The bridge is a rim-
bearing bobtaill through Fratt truss,
It was fabricatad and erected by
the nationally-famcus ¥Fisg 2ridgs
Company of Cleveland,

Histeorian: Carcl Poh Filler, September 1678

Tt is understecod that access to this material rests on t
that should any of it be used in any ferm cor by any na
such material and the Histeric American Zrgireering B
tage Congervatior and Recreation ZTervice at all times

i
sper credit,
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Center Etreeﬁ)is the site c¢f one cf Cleveland's cldest river
.crossings. The firet "bridge" here was a raft of "whitewced lecgs,"
secured by ropes ard fleated to one side to allew boats to pass,
In 1863, a weoden drawbridge was bullt., ¥Within a decade this bridgs
was declared unsafe and, in 1871, it was revplaced with an iron swing
bridge, Thig was a "Post patent diagonal truss," according to cne
higterian, fabricated by the "clairy & Claflin “arufacturing Company

at a cost of $13,250.°2

Sune
Cn +35mme 1897, the Cleveland City Council passed an ordinance
"to provide for the recenstructicn and rebuilding ¢f the bridges over

the Cuyahoga River at Center street,” The Council directed that the

bridge be "reconstructed and rebuilt with a =teel and iron superstructure"

in accordance with plans to be filed ir the cffice of the Chief Cizty
Engineer, The cost of the new bridge would be berne by "the proceeds
.of a sale of ’oonds."3 The vresent Center Street "bebhtall" swing
bridge, censtructed between 1900 and 15C1, was bullt at a cest of
284,000, Including land and damages, the total ccst of the bridge
was 8107,291.13.u
It is nct survrising that the construction ¢f the Center Street
swing bridge over the Cuyahoga River drew virtually no atitenticn from

Y

the engineering periocdicals of the day. Swing bridges were still

relatively ccmmon, and were in fact then being superseded in pepularity

by btascule and vertical-lift types wherever navigation and land travel
demanded the frequent cperation of a bridge. Thus the hiétory of the
Center Street Bridgs is largely limited tc those facts that can be
gleaned from the criginal engineering drawings., Forturately, the

.visual record is remarkably complete; 1n additicn tc +the city plans,
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there are some fifty-eight shop drawings prepared by the King
5

Bridge Company for the fabrication of the superstructure.

of James Ritchie, Chief Engineer fcr the City of Cleveland, The

The bridge was designed during 18¢%2 and 1899 under the directicn
name of James T, Pardee appears on the drawings as "Bridge IZngineer.,”
Construction of the bridge began in 1900 and was ccmpleted in
September 1501, Work}on the masonry substructure, wnich was contracted
to the L. P. & J. A, Smith Company, tookx Ten months. The King Eridge
Company fabricated and erected the metal suverstructure in eight
months.6 The drawings show that King subcontracted the construction
of the bridge overator's nouse to ancther firm,

The Center Street Bridge is 2 rim-bearing bedbtail through truss
swing bridge (CSR Drwg.-1), By "bebtall" is meant that the arms of
the bridge projecting from the vivot pier are of unequal lengths,

.“Rim«-bearing" means that the dead load of the swing spvan 1s suprorted
by a circular girder near the periphery of the pivot vier instead of
near its axis, The bridge consists cf a through Fratt truss swing

span 245 feet leng and a girder span 62 feet long, giving the bridge

an overall length of 307 feet, 7The brid was designed to carry a

roadway 23 feet £ inches wide and two sidewaliks =sach 6 feet wide.

The pivot pier is located on the west bank of the river, thus allowing

e

practically the full width of the channel--cr 112 feet-~for raviagatlion,
Esgentially, when 1t 1s closed the bridge way he thought of as

two separate truss spans; the pivet pler acts as an ordirary staticnary

pler, When the draw is oven, the two arms of the truss act as

5

cantilevers supported by the truss fower directly over the pive
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a counterwgght in the sherter arm xeeps the svan in btalance, Lhs
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arm of the Center Streef Rridge was counterweighted by "about 1123
.tons, more or less, of scrap iron," which was tightly packed in the
floor "so as to leave as few voids as possible” (CEB Drwgs.-2 & 3).
The bridge consisis of a total of fifteen truss panels. The
center panel, or tower, over the vivot pler is s~rectangular sased
with a span of 20 feet, The long arm consists of nine panels, each

15 feet lcng, and the short arm consists of six panels each 15 feet{oit,

AT ee—mer, Except for the tower, which has a straight *op
chord, the top chords of all other panels are inclined, Vertical,

or compression,members of the bridge are formaed frem two channel beams
riveted tcgether with lacing bars., The diagornal, cr tension, members

are die-forged eyebars. CSB Drwg,-4 shows the stress calculations

fer the bridge.

The plan of the bridge substructure (C3SB Drwg,-5) shows that besh
.the actagonal pivot pier and the rectangular east pler (which supported
the west end of thz girder span and the east end of the draw svan)
were founded on wocd niles driven To a depth of 22 feet telecw city
datum, The piles were capped by a concrete crib 10 feet hizh snclosed
in a timber calssdn 12 inches thick ¢n all sides, The masonry of the
pivot pier measured 13 feet, 10 inches high by 36 feet in diameter;
that for the east v»ier measured 14 feet high by £ feet wide by 4G
feet long.? The easgt abutment of the girder swpan rested on woed
piles varying in length from 3C to 45 feet, capped Ty a concrete crib.
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"o piles were driven for the west abutment, whic
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measuring 12 feet, & inches,by %42 fest, The arrangement of the
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rs and abuiments is clearly illustrated orn the plan (LSB Drwe.-1).
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The bridge was powered by iwoe 25 h.p. elsciric metors located

1

.at the top of the circular drum. ihe motors were coanected to a
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was coupled to two drive shaftis, each 5 inches in diameter, by mweans
of beveled mears, 2oth drive shafts extended vertically *the full
height of the drum (5 feet, 6 inches), and were coupled at the btasa

by a rack and pinion (C33 Drwg.-6). The circular rack extended a full

0

360" around the drum, Two moctors were used tc operate the swing in

order tc equalize the pressure on the pinlons and prevent the teeth

of the rack and pinions from breaking. "The reason fer thisg," bridge
.ﬁ#fm . )

engineer J, A, L, Waddell leater—wrese in his treatise on swing bridges,

"is that it is impossible to make the tecothing of the rack so perfect

in the distance of the semi-clrcumference that opposite pinions

o

overated by a single shaft shall at all timesg act equally."géﬂ:ne

g
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erection plan for the drum prepared by the King Bridge Cempady called
for a filling under the track base and turntable pedestal, tc censist

.of "a nmixture of seven parts of powdered sulphur to one vart of coal
tar heated and melted over a slow fire in a large kettle.” The
mixture was to be "ladled cut in cans , ., ., ccrpletely filling the
space abeve the stone work."9 This substance presumably acted as a
bonding agent tetween the stone »pler and the metal drum of the turm-
table,

All swing bridees require some means cof 1lifting the ends of the

draw span when it is closed, In the Center Strest Eridge, this was

accomplished by a pair of rollers leccated under the deck at each end

¢y the draw sparn, The rollers were moved dcwnward by the pistons

of a prneumatic jack when the bridge was closed; in this way the draw
span was suprorted in proper juxtapesitlion tc the approaches, Lo

gao%_. LIy e Aol
open the draw, *The ze pE-ppere released a;dﬂqwuﬂg upward toward the
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center of the deck, The draw span wag then free to swing open

(CSR Drwg.=7).

the shov, After erection, the metal was cleaned and painted with

All metal bridge members were painted one cecat pricr to leaving

one coat "equal, in the opinion of the Eng'r, to the liational ZFaint
Yorks Red Lead paint #300 mixed with ten percent Lamp Black." After
this had dried, a final coat of Red lLead mixed with 25 percent Lamp

10 The roadway flocor on the swing span consisted

Black was applied.
of "the best quality of White Cak Bridge Timber cut from live trees
during the last season,” according to one sheop drawing (#4 of 58,
The pavement consisted of 4-inch wood tlocks, with stone block paving
on the girder span, Thé bridge was contrelled by an operator staticned
in a small wocd frame house located on a raised vlatform directly
over the center pler., There was a safety gate at the east end of

.the bridge, but apparently there was ncne at the west end, An early
vhotograph (CSE Photo-l) shows that there wag a small shanty on this
-side, however, and there may have een an attendant tc stop traffic
when the draw was ready to swing,

The Center Stireet Rridge was re-vainted in 1914, and a new
roadway floor was laid "by city forces™ the sane year. This consisted
of 4.irch deck plank and 4-inch weed block pavimg.ll In 1540, fenders
and a land fill elimirated that porticn of the channel betwsen the
east bank and the rectangular river pler that supported the east erd
. egl s '

cf the draw; this,was part cf the multi-million dollar P,¥.A. Cuvahoga
River Imorovement Project, The bridge was rehabilitated in 15486-1647,
The deck and siringers were replaced and the oridge tensior members

(diagorals) were replaced uv to the turnbuckles., 1 new turning asserbhly
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was fabricated by the Allis-Chalmers Company (CSE Fhoto-2), and the

. i2
.operator's house on the bridge was replaced,

A history of the Center Ztreet Eridge would be incormplete
without a sketceh illustrating exactly how the bridge responds to
traffic on the river, This writer spoke with Jce Parenti, who nas
been tending the Center Street 2ridge for several years now, —¥- e
Rarenti described the operation this way:

A boat comes up the river, rounds the bend, half

straightens out, and blews: 1 long, 2 short /blasts on
the horn/., The bridge overator answers: 1 long, 2 short,
This means: "I heard you and will open the brldge to let
you pass,” If for some reason the bridge cannot immediately
be opened, the operatcr answers with 3 short blasts. If
there is danger and the bridge cannot be ooened, the operator
sounds 7 or 8 short blasts,

Yext, the bridge operator gives a toot to the tender
at the east approach to the bridge /FParenti's job/. The
tender here seesg if all's c¢lear, hits the bell located at
the east end of the bridge, and releases the lock that holds,
the bridge in place. The overator on the bridge closes the
west gate fbarring vehicular traffic from the bridge/

. automatically., The tender at the east end closes the gate-
there /manually/ and fastens it with a chain, The bridge
onerator releases the jack and the bridge sw1ngs oper in
the direction of the approachnirg beat, (%his is done to
save time, sc that the bridge can begin to close sver as
the boat is clearing the channsl,) Thsa boat clears, the
bridge is swurng closed, _"he overator lines it up with the
apovroaches visually, then givefalr 1o set the rcllers
in place., 7“he rollers at the west end are set first, thern
the east end, +he operator gives a short toot’to the terder,
telling him to open the gate and lock the bridge in place,

According to Parenti, the bridge opens and closes from six o twenty
times a day during the navigaticon season, depending on traffic.
Cleveland's cnrly rermainirg swing bhridge is mairtained by the
City of Cleveland, which has no plans to replace it, “he Canter
Ztreet 2ridee 1s extremely econcmical *¢ operate, accerding to the
city's Chief Civil IZngineer, Jcohrn Rowersock, Furthernore, Ths

bridge is a popular teurist aittraciion, and the tenders tall about
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their charge with »ride, "It's the test bridge or the river,"
‘Lccordir‘.g te bridge te~der Pare~tl, With proper mainterance, this

still-funetional ergineering landrark will continue to respond

oromptly-~and efficiently~-~to the demands of traffic on the Cuyahoga,
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o PAGE 7 10
AT 30,
Cleveland, Chio, -3&-fuguss 1978,
. 131nterview with Joe Parenti, bridge tender, Center Street
SEotEMEERZ &
Zridege, Cleveland, Chio, é—-‘;e-'gfeem.be.f 1978,
BUGLAT 3D

1L"Interview, 3-&::;@%,&;‘{: 1678,
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