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L. Introduction

The Connecticut Department of Transportation (CONNDOT) is preparing for
rehabilitation or replacement of the East Washington Avenue Bridge in Bridgeport (State Project
#15-212). The East Washington Avenue Bridge carried traffic over the Pequonnock River,
connecting Bridgeport and the Pembroke section of East Bridgeport. A bridge has existed at this
site since 1836. The present bridge is the third built at this location and is presently not being
maintained. It is closed to motor vehicles and used only by pedestrian traffic.

The existing bridge was designed in 1916 by Joseph B. Strauss (born January 7, 1870 -
died May 16, 1938) who went on to fame as chief engineer on the Golden Gate Bridge in San
Francisco. The design illustrates concepts delineated in two of his patents. In addition, in common
with other early bascules, it has an auxiliary mechanical brake. If electrical power fails, the bridge
could be be raised and lowered manually by turning a capstan linked to a bevel gear train which
rotates the primary reduction gear. The capstan was accessable on the centerline of the bridge,
12 feet west of the centerline of the main trunnion bearing (Figure 9). Two alternating current
motors linked on a common shaft power the lift mechanism. Limit switches cut off power
automatically just before the bascule approached fully open and closed positions.

The bridge served a neighborhood that housed several manufacturing plants that were
important in American industrial history. The Wheeler and Wilson Manufacturing Company, first
major factory to extensively use jigs and fixtures to mass-produce non-military goods, was located
nearby. By 1857 Wheeler and Wilson were using "high armory practice'." They also developed
precision manufacturing and quality control techniques during the same period. Until 1867 The
Wheeler and Wilson Company was the world's largest manufacturer of sewing machines. Many

other notable manufacturing plants located close by in the latter half of the 19th century.

! High armory practice was the production technique used at leading armories, such

as Springfield, Massachusetts. It was a combination of the idea of interchangeability of parts
combined with the concept that machines could make things as good and as fast as human hands.
Another fundamental part of armory practice was to use an inside contract system. Mechanics
were usually sub- or inside contractors at the armory. Each contracted with the factory owner to
use his shop space, power, machine tools and materials to produce a particular part or to manage
a certain operation for a set piece rate. The contractor agreed to hire, manage and pay his own
workmen. Contractors acted asforemen but had additional administrative roles. To derive greater
profit from their contracts, the contractors were induced to improve the production process. The

inside contract system was identified as a major stimulus to nineteenth-century manufacturing
technology (Hounshell 1984:5,43,50).
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II. Historical Context: Bridgeport Harbor and the Pequonnock River

During the period of the American Revolution, the region destined to become Bridgeport
was an outlying and sparsely populated section of Stratford called Newfield. Newfield is located
to the east of present downtown Bridgeport. Figure | is a location map of the area. A few English
families harvested shellfish and grew salt hay in this tract. During the 1790s trade between
Connecticut and the West Indies flourished. Livestock, grain, timber and some manufactured
goods were exchanged for the rum and sugar of the islands. Newfield's population of merchants,
sea captains, sailors and shopkeepers provided labor, services and goods for this commerce.

The commercial development of Newfield village was limited by the depth of its harbor.
Only shallow draft vessels could cross the bar and enter the river. Local dredging and harbor
improvements were carried out sporadically. The first local light was a lantern on top of a mast
which was put up in 1844 by Captain Abraham A. McNeill. Captain John Brooks followed this
with a floating light mounted on a boat moored near the channel through the bar. The first
official lighthouse was erected by the federal government in 1851. This was replaced in 1871 by
a modern light and marked the beginning of extensive harbor improvements (Waldo 1917:284).
Eventually the United States Government built breakwaters and developed a wide, deep channel
through the bar,

The East Washington Avenue Bridge serves a section of the city known as "Pembroke."
The name Pembroke dates back to the 1650s and referred specifically to the level peninsula
between the Pequonnock River estuary to its west and Old Mill Creek (Yellow Mill Pond or
Channel) on the east. The original spelling was "Pambrook” or "Panbrook.” A family of Native
Americans named Pan who camped in the area of the present Lakeview Cemetery probably
contributed the appellation. Pembroke survives as the name of a lake in Bridgeport's Boston
Avenue Park (Hagstrom 1991 Map).

In 1800 Pembroke was a prosperous agricultural community. A settlement known as
Newpasture Point was dedicated to maritime commerce. It was located south of Ann Street.

To the east of Pembroke, across Old Mill Creek, the village of Newfield began to grow
rapidly. It's commercial interests petitioned the General Assembly for formation of a separate
political subdivision and, subsequently, Bridgeport was incorporated as a Borough within the
larger town of Stratford in 1800. As a borough government, Bridgeport could regulate
construction, establish a fire department and inspect commercial cargo. The primary tradesmen
during this period were ship chandlers, blacksmiths, shoemakers and blacksmiths. Two flour mills
were the major business establishments (Historic Resources 1995:56).

Bridgeport fully separated from Stratford as a town in 1821. Fabrication of saddles,
carriages and garments for the export trade were dominant industries and formed the town's first
industrial base. With the development of railroads and the prospect of becoming a transporattion
center, the town and borough were consolidated in 1836 as the City of Bridgeport.
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Development in the area continued and reached the Pembroke peninsula in 1836 when
the Reverend Birdsey Noble bought a 50-acre parcel from a Senator Wright. Noble's intent was
to subdivide this parcel into lots. He proceeded to lay out William Street and East Washington
Avenue.

Thus the reason for the first East Washington Avenue Bridge was to enable ready access
to emerging housing developments on the Pembroke peninsula east of the present downtown
section of Bridgeport; a bridge would make housing more marketable. The original plan was to
build the bridge approximately one-quarter mile to the south of East Washington Avenue, at the
foot of William Street, but public opposition, based on a fear of creating too widely dispersed a
community, canceled the scheme (Orcutt 1886:852-4). Once public antagonism was overcome,
the "Noble" bridge was built at the East Washington Avenue location as a toll bridge. Figure 2
shows the location of the bridge.

Also in 1836, William P. Green, President of the Thames Manufacturing Company and
the Thames Bank of Norwich, laid out Walter, Green and Hamilton Streets on a 70 acre tract
to the east of Noble's development (Orcutt 1886:853). Both developments failed during the
financial "Panic of 1837." The depression lasted well into the 1840s and brought development
to a standstill,

The period after the "War with Mexico" from 1846 to 1848, was followed by another
period of speculation. Rail connections now linked Bridgeport with New York City and the
Naugatuck Valley. Manufacturing began to displace agriculture and maritime commerce as the
area's economic mainstay. The emerging industries were staffed by immigrants from Ireland and
Germany who were housed in the developments started twelve years earlier by Noble and Green.
Two new developments, "Waltersville" and "Johnsville" went up on the east side of the peninsula.
Waltersville was named for George Walters, a real estate agent. It is presently the site of Father
Panik Village, a public housing tract. Johnsville, just southwest of Waltersville along the Yellow
Mill Pond, was named for John Leverty who built numerous houses in the area (Murray 1990:3).

Reverend Noble died in 1849 at a time when his tract was on the verge of a boom.
Bridgeport's population reached 7558 in 1850 and was rapidly expanding. In addition to working
class housing, some fine houses were being built on the relatively high eastern bank of the
Pequonnock, one-half mile north of Noble's bridge on East Washington Avenue. William H.
Noble, attorney son of the Reverend Noble, was a major creditor for his father's estate. He was
the sole bidder at the estate's auction and acquired his father's 46-acre tract for $4.00.

William Noble started intensive development immediately. The walk to downtown
Bridgeport was shortened by building a footbridge along the existing railroad bridge, south of the
project bridge crossing. Some sites were developed for industrial use. One Carmi Hart started a
factory on a lot formed by the triangle of Sterling Street and Crescent Avenue. The plant cast
and finished railroad car wheels. This was the first industry located on the east side of the harbor.
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Unfortunately, the factory was poorly located and obstructed free access to the area beyond until
it was torn down (Orcutt 1886:853).

Lots in Noble's new development sold briskly but he needed more capital to fully realize
the project’s potential. Noble offered half interest in the development to P. T. Barnum for
$20,000. Barnum, cash-rich with the profits from his world concert tour with the singer Jenny
Lind, quickly became a partner in the venture.’

Astute businessman that he was, Barnum soon developed a marketing scheme to maximize
profits in the venture. He hired a civil engineer, James C. Lane, to draft a new real estate
speculation plan which included a formal English-style park at its center. The square exists at
present as Washington Park. Figure 3 is a map of the Barnum and Noble property in 1851. Only
alternate lots were sold at first, the remaining lots could then be sold later at a considerably
higher price. Barnum established deed restrictions’ to encourage rapid, high quality development.
Low cost financing was made available, streets were graded and shade trees were planted.
Barnum also had the right to purchase more land and to own up to three-quarters of the venture
(Orcutt 1886:853). Barnum and Noble offered free land for churches willing to locate to
Pembroke. Only the Methodist Episcopal church accepted a lot at the northwest corner of
Washington Park.

Barnum realized that solid prosperity was dependent on enticing industry to the area.
Barnum and Noble's first industrial building project was a coach factory on William Street. M.

2 Phineas T. Barnum had an active involvement in Bridgeport's political and

economic circles. He was mayor of Bridgeport, a member of the legislature for four terms,
president of the Pequonnock National Bank of Bridgeport, president of Bridgeport Hospital,
president of the Bridgeport Water Company and Commissioner of Seaside Park. His popular

fame rests on his activities in organizing a circus and operating numerous popular entertainments
(Orcutt 1886:850).

’ Typical deed restrictions are described in an 1854 deed to William Perry for 528-

30 Noble Avenue. "(Perry) shall within four months from the date hereof erect or cause to be
erected upon said lot a building the description following, to wit; a dwelling house such as the
plan and elevation made by C. Graham, architect, except that the roof is to be brought down 9
in, in pitch, said plan having been exhibited to us. A neat wall is to be made on each side of the
excavation and in front of the lot and pointed to hold up the earth. The windows throughout said
house except basement are to be furnished with Venetian blinds. The fences are to be well made
and on the sides of the lot are to have the board faces outward and to be well painted on both
sides some neutral tint approved of by said Noble and blinds also painted some agreeable
color....There shall not be sold on said premises any spirituous liquors or intoxicating drinks and
the trees in front of said lot are not to be cut down" (Bridgeport Land Records, Volume 19, page

986).
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Phillips & Company set up shop at the east end of Noble's Bridge in 1832. Phillips new mill was
steam powered and made window frames, sashes, blinds, doors and builders' hard ware.

Barnum and Noble's policy was to provide industrial land free of cost to manufacturers
who would move their factories into the area. Barnum, who was a stockholder in a Litchfield
clockmaking firm, orchestrated its relocation to Pembroke City in October of 1854 (Murray
1990:5). He also managed to merge his Litchfield clockmaking interests into the Jerome Clock
Company of New Haven. By guaranteeing Jerome's commercial paper and notes, he was able to
influence their relocation to a new plant on Barnum Street in Pembroke.

Unfortunately, the country was headed for another depression, The Jerome Clock
Company failed and by 1857 Barnum found himself bankrupt and $400,000 in debt (Orcutt
1886:854). William Noble followed Barnum into financial ruin soon after (Murray 1990:5). But
the beginnings of a new period of industrial growth and technological development was underway
even as Barnum's finances collapsed.

In 1856 the Wheeler and Wilson Manufacturing Company moved into the empty Jerome
Clock factory. When Wheeler and Wilson set up shop in Pembroke and started manufacturing
in 1837, they adapted production technology used for manufacturing revolvers at Colt's armory
in Hartford. It was an early and successful version of what was known as "The American System
of Manufacturing." The Wheeler and Wilson enterprise is credited with initiating Bridgeport's
greatest period of prosperity and industrial growth. Orcutt (1886:834) declares:

...it not only brought new business to the toilers of the city, but also a lot of new
inhabitants, men of vigorous mind and liberal enterprise, and a class of educated
skilled mechanics, unequaled anywhere in the country, Through the influence of
this manufactory upon the fortunes of Bridgeport, the city has been able to take
the lead in all enterprises of an industrial character, and to constantly enlarge and
multiply the structures occupied by their workers."

By 1862 Wheeler and Wilson was "a great machine shop” capable of producing more than
thirty thousand sewing machines annually. With its accurate specialized machine tools, jig and
fixture design and gauging system, parts never needed a "stroke of a file" during final assembly.
The factory grew to have over five acres of factory floor space devoted to precision manufacturing
(Hounshell 1984:73). It boosted annual production to 174,088 units in 1872.

t The American system of manufacturing was a system used to manufacture

completely uniform, interchangeable parts. Major running components were initially drop-forged
and then machined; machining work was performed by numerous spectalized machine tools which
were permanently set up and operated sequentially. Uniformity was controlled by a model-based
gauging system and a precision jig and fixture system. Work was performed by an inside
contracting system coordinated by the factory superintendent (Hounshell 1984:70).
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Wheeler and Wilson employed between 800 and 1000 workers, most lived in the vicinity
of the plant. When the Elias Howe Sewing Machine Company located nearby in 1862 the
number of workers in the area doubled (Murray 1990:6). Other industries located here at this
time included the Union Metallic Cartridge Company, the Bridgeport Brass Company, the
Winchester Arms Company, The Hotchkiss Manufacturing Company, the Glover Sanford Sons
Hat Company, the Farist Steel Works, the Armstrong Factory and several cutlery factories (Orcutt
1886:855).

With all this rapid industrial growth, Pembroke encountered severe "growing pains." As
a section of the Town of Bridgeport, not under the governance of the City of Bridgeport to the
west, it had no police or fire protection. Its streets were not paved and lacked sidewalks. Tolls on
all bridges discouraged access to the City of Bridgeport.

By 1864 consolidation with the City of Bridgeport was a passionately debated subject. On
March 7, 1864, the citizens of Pembroke voted to join the City of Bridgeport. The State
Legislature approved and Pembroke merged with Bridgeport on July 15, 1864 (Murray 1990:7).

The City appropriated money to improve Washington Park, organized a fire company and
built a combination fire house and police station by the end of the year. The City bought the East
Washington Avenue Bridge and all tolls were abolished. Construction of a new bridge across
Pembroke Lake (North end of Yellow Mill Channel) on Grant Street was authorized (Murray
1990:7). Figure 4 is a "bird's eye" view of the area in 1875. The area attracted a pool of
competent workers who were available to make Connecticut a leader in the American industrial
revolution. As the Civil War came to a close, it continued to develop as an industrial/residential
city. P. T. Barnum described Pembroke City as:

A beautiful city, teeming with busy life, and looking as neat as a new pin. The
greatest pleasure (I take is) driving through those busy streets, admiring the
beautiful houses and substantial factories, with their thousands of prosperous
workmen, and reflecting that I had, in so great measure, been the means of adding
all this life, bustle and wealth to the City of Bridgeport (Murray 1990:7).

II1, Physical Description- East Washington Avenue Bridge

The East Washington Avenue bridge is located on East Washington Avenue over the
Pequonnock River in Bridgeport, Connecticut and connects downtown Bridgeport with the
sections of that city known as Pembroke and East Bridgeport (Photograph of south elevation of
bridge). According to a statement made by Mayor Behrens at the dedication of the present bridge
in 1925, it was the third bridge at this site. No description of the first bridge was discovered. A
survey plan of the second bridge, made in 1916, shows it was a cantilever through truss swing
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bridge, 184 feet long, bearing on a center pier 30 feet in diameter (Photocopy of Strauss' survey
sheets 2 and 20).

The second bridge was extensively repaired and remodeled in 1893 (Waldo 1917:283).
A trolley line was built across the bridge around this time. In the first decade of the twentieth
century the need for a new bridge was obvious and the city launched plans for its replacement.
To extend the life of the structure, trolleys were banned, later heavy trucks were denied access.

Finally, it was closed altogether in 1917. A bridge commission was appointed on December 7,
1915.

The bridge was designed by the Strauss Bascule Bridge Company of Chicago, Illinois and
is based on design concepts patented in 1903 and 1915. Plans were completed for a new bridge
on February 17, 1916. The project is unusual in that the Strauss Bascule Bridge Company usually
designed only the bascule components of their bridges and left the remainder to local Public
Works agencies. All aspects of the East Washington Street Bridge project, architectural,
substructure and operational were designed by the Strauss Company.

Litigation over land takings delayed construction work until 1923. Essentially nothing but
legal maneuvering and steel fabrication was done for six years. In 1923 businesses and industries
whose activities were hindered by the lack of a bridge, petitioned the General Assembly to take
action. Mayor Fred Atwater supported the petition, the legislature granted authority for bonding
and named a bridge commission. Mr. Atwater became chairman.

Structural steel components for the bascule had been already fabricated by the Penn
Bridge Company of Beaver Falls, Pennsylvania. These were in storage near the site. The major
work remaining was the building of abutments and piers. In September of 1923 a contract was
executed with the Bridgeport Dredge and Dock Company to build the abutments and piers.
United Mluminating Company contracted to install the electrical equipment. The Pierce
Manufacturing Company installed the sewer system (Bridgeport Post 1928, 13 December).

The west abutment is part of the bascule pier and houses the counterweight pit. According
to Professor William H. Burr,” consultant on contract performance to the City of Bridgeport, it
was the largest and deepest of its type ever built. The west pier was built within a coffer dam
constructed of sheet steel piling and braced by heavy timbers. The bottom of the coffer dam was
31 feet below street level. The construction method was so effective in keeping the pit dry and
free of river infiltration that the bridge commission held a business meeting on the pit floor,
several feet below the surface of the Pequonnock.

> Professor Burr's background included contract supervision on several East River

Bridges in New York and the George Washington Bridge.
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Legal problems and an injunction against using "Warrenite" paving delayed installation
of a permanent roadbed. Temporary paving was installed and the bridge formally turned over
to Mayor Behrens, representing the City of Bridgeport, on October 14, 1925 (Bridgeport Post
1925, 15 October). The total cost was $568,796 ($556,510) (Bridgeport Post 1928, 13 December).

When placed in service, it handled considerable local heavy trucking, primarily coal and
lumber. The bridge connected the major traffic arteries used by the leading industries of
Pembroke and East Bridgeport.

The objective was to design a bridge combining vehicular, public transport and navigation
requirements. Although designed and constructed to carry trolley traffic, no trolleys ever used the
bridge. Originally the city expected to recover part of the cost of the bridge from the Connecticut
Company, a provider of public transportation. The Company abandoned its route in this area
when trolley cars were banned in the early years of the century. The line was no longer needed
so the trolley rails in the approaches were buried under the pavement and rails were not laid on
the bascule leaf. The Connecticut Company never reimbursed the city for additional cost
associated with designing the bridge to carry trolleys.

The bridge is classified as a simple, trunnioned, single leaf, underneath counterweight,
closed pit bascule bridge (Hool and Kinne 1923:25). Architecturally, plans indicate that it was to
be embellished in an exuberant, faux oriental style, possibly to reflect the preferred style of the
area's most ardent booster, P. T. Barnum. Figure 5 shows the south elevation of the bridge as
designed.

The actual execution of the design was more subdued than shown on the original plan.
The control house has inlaid wood panels on the outside walls which are supplanted by windows
in the control room portion. The comfort station is faced with solid wood. The original roof was
tiled. Iigure 6 shows the operator's house as originally designed. The house has been heavily
vandalized and burned in recent years (Photographs of operator's house). The original design
called for a matching house on the east side of the bridge. It was to provide space for a women's
comfort station but was never built (Hardesty 1994:5).

The open lattice bridge railing is another design feature (Photograph of railing detail). The
bridge railing is a top and bottom rail configuration with diagonal bars and vertical bars having
similar cross section. The hand rail specified was a stock item made by the Wayne Iron Works
and identified as a catalog number 204. Figure 6 shows a section of the rail as designed.

The project produced a composite bridge design to span the 180 foot wide Pequonnock
River (Photographs of eastern and western approaches). I'rom shore to shore the total length of
the bridge is 222 feet 11 inches backwall to backwall. The bridge is made up of four spans.
Starting from the west these are a decked over counterweight span 22' 3" long, a single leaf
bascule and two fixed approach spans. The stringers supporting the deck over the counterweight
are supported on the approach side by the west abutment and on their eastern end by a trunnion
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cross girder frame between the trunnion towers. The bascule span is 89' 8" from center of the
trunnion to center of bearing at the toe end of the leaf. The toe end rests on two masonry piers,
which share a common footing. The trunnion towers are supported in a closed pit bascule pier.
The bridge has two 55' long approach spans which are constructed in a conventional girder
floorbeam and stringer scheme. The easternmost approach span is supported by a second set of
masonry piers, which also share a common footing, and the east abutment. All substructure units
are pile supported stone and concrete masonry structures (Hardesty & Hanover 1995:3; Strauss
1916a:1).

The foundations for the bridge piers are timber piles driven to rock. The timber fender
system was designed to form a clear channel 70 feet wide.

While the bridge was structurally and mechanically solid, when completed it did not meet
the requirements of the United States Government. The permit issued by the War Department
specified a 70 foot wide channel and measurement showed that the channel width was short by
about one foot.

Strauss' original design for the bascule pier was not regarded by Bridgeport Dredge and
Dock's engineers as strong enough to carry the heavy leaf and machinery. When built, additional
concrete was added to the river side of the west side pier to make up for the deficiency. This
thicker wall did not leave adequate room for the fender, rack and a 70 foot channel. Thus, the
as-built western fender was nine inches closer to the eastern fender than the War Department's
permit specified. The reaction by the mayor and Bridge Commission to the government's
complaint was one of studied indifference.

Additionally, the cornice of the operator's house extended out beyond the fender and was
damaged by a passing ship. The projecting cornice was redesigned and cut back (Bridgeport Post
1926, January 29).

The bridge roadway widths in the approach and bascule sections are comparable at 43
feet. There are 8 foot 6 inch sidewalks on both sides in the approaches and on the bascule
producing a total width of 60 feet. When closed, clearance over the Pequonnock River at mean
low tide is 10.6 feet and 4.0 feet at mean high tide (Strauss 1916a:1). At the time of construction,
plans called for a channel depth of 20 feet at mean low water. The main channel is 69 feet 3
inches wide between fenders,

When it was planned in 1916, the western end of the bridge fronted on the Frank Miller
Lumber Company. Miller's yard extended to the north and south of the bridge. The eastern
approach was bounded by the Patrick McGee Coal Company on the north and the Sprague Ice
& Coal Company to the south. (Strauss 1916a:2).
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IV. Design Considerations

Three main types of movable bridges were commonly employed in the post World War
I period. They were the swing, bascule and vertical lift bridge. Several inventors and designers,
notably T.E. Brown, T. Rall, A.H. Scherzer, M. Wadell and J.B. Strauss, were active in
advancing bascule bridge design (Hool and Kinne 1923:28-29). The East Washington Avenue
Bridge is a Strauss design and perfectly exemplifies his underneath counterweight trunnion type.

In 1902 Joseph B. Strauss began developing a series of designs for bascule bridges. Bascule
bridges were rare and strictly limited in length at the turn of the century. They were also
expensive, primarily because costly cast-iron counterweights were used to counter-balance the
bridge deck. Early operating mechanisms were also complicated, unreliable and difficult to
maintain.

To lower overall bridge cost, Strauss eliminated the cast iron counterweights. For the East
Washington Avenue Bridge counterweights he substituted dense concrete which was specified to
be mixed with iron ore (Strauss 1916a:11). Later designs called for slag or iron punchings as a
counterweight filler. The East Washington Avenue bridge plans specify that the concrete forming
the counterweight should weigh approximately 148 pounds per cubic foot (Strauss 1916a:]11).
This was considerably lighter than some of his later designs which, when filled with iron
punchings, weighed up to 311 pounds per cubic foot (Strauss 1916b:sheet 12). While this
alternative greatly reduced cost, it foreordained an expanded volume of counterweight and
required a large pit to contain the counterweight. With the addition of iron in the pockets and
the steel supporting frame, the counterweight average weight could be raised up to 174 pounds
per cubic foot. However, Strauss specified that the pockets were to be half-filled with loose
material weighing 148 pounds per cubic foot.

On larger bridges, the bulky concrete counterweights interfered with the supporting
structures of bascule designs. A counterweight fixed to the end of the bascule leaf would require
a larger pit to contain it when the bridge was open. Strauss solved this problem by developing
a parallel link counterweight system by which the counterweight, its trunnion, the main leaf
trunnion together with their connecting struts, formed a parallelogram. By using this design, the
counterweight is kept in a level position relative to the bascule pit floor during opening and
closing of the bridge. Strauss' patent number 738,954, issued in 1903, describes the invention
(Appendix A). Figures 7 and 8 show the relationship of the link and counterweight in the open
and closed positions. The design provides an additional increment of efficiency during movement
by maintaining the bascule leaf in a condition of constant balance during operation of the bridge.
The parallelogram linkage was first used on a "Heel Trunnion” design where the counterweight
and its hangers were above the bridge deck.

Later Strauss adapted the parallelogram linkage to an "Underneath Counterweight”
design. Strauss also shaped the concrete counterweight to fit between structural elements. The
Strauss design utilized open spaces under the bridge deck and between the girders to
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accommodate the upper portion of the counterweight when the bridge was closed. This feature
constituted a principal claim of Strauss' patent number 1,124,356, issued in 1915 (Appendix B)
(Photocopy of plans for the East Washington Street Bridge sheet 11).

Utilization of this previously unused space compensated for a portion of the increased
space requirements of a concrete counterweight. By using this space, Strauss' design could be built
two feet lower or closer to the water than competing models, depending on span geometry.

The Strauss layout also concealed the counterweight and operating mechanism under the
roadway, thus producing an unobtrusive, low profile bridge that was amenable to a variety of
architectural treatments. A Strauss underneath counterweight bascule design would have a
minimal visual impact on the surrounding environment.

Strauss’ bridges were substantially standardized plans utilizing design concepts patented
early in his career. Structural steelwork would be formed and partially assembled by a bridge
fabrication shop, in this instance the Penn Bridge Company. This procedure further reduced on-
site erection costs.

V. Operation

The operating mechanism for the East Washington Avenue Bridge was designed to be
easily accessible. City Engineer James A. McElroy stated that "this meant better care, less trouble
and delay and consequently greater longevity of working parts." All control functions were
performed from the control house on the western abutment. The bascule leaf was raised by means
of electric motors equipped with brakes. The brakes were electrically applied by means of a
solenoid. The solenoid brakes on the motors were used as the main braking system on the lifting
mechanism. The lifting machinery is powered by two 3 phase, 60 cycle, 220 volt motors running
at 850 rpm. They had a maximum starting torque of 390 pound-feet and a running torque of 175
pound-feet. The motors are linked on a common drive shaft with a simple flange coupling
(Photograph of gears and coupling). At the specified running speed of the motors, the bridge could
be fully opened or closed in one minute,

The type of wound-rotor motor utilized would provide high torque at low operating speed.
Resistors were sometimes used in a motor starting circuit to limit initial current. There was a
drum-type motor controller in the operator's house. This was probably provided with two sets of
contacts, one for controlling the starting resistance and the other for control of the speed through
variation of the shunt-field resistance (Terrill 1981:7-146). Power to the drive motors was
automatically turned off by limit switches before the bridge reached the fully opened position. The
bridge could coast to its open rest point and be locked in place by employing the electrical
solenoid and the mechanical brakes (Photograph of brake). Figure 9 shows the operating
machinery. When the bridge was descending, another automatic switch cut power when the toe
was about six feet above the rest pier. This would allow the toe to coast down to an unpowered
soft contact which would be moderated by the resistance of the reduction gear train, the motor's
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solenoid brake and the operator's hand brake. The limit switches acted as safety devices in the
event that the operator did not maintain control. Strauss also designed electro-mechanical
interlocks to prevent improper operation of the bridge. The chain gate had to be down and
warning gongs and lights operating before the releasing lock on the toe end of the bridge leaf
could be disengaged. Another interlock prevented actuation of the toe locking mechanism until
the bridge was fully closed (Bridgeport Post 1925, 1 October). Reversing the motors was probably
accomplished by a switch which interchanged two of the three leads to the motor.

Motive power to lift the spans was transmitted through a gear train to pinion gears which
meshed with rack gears on the bascule girders (Photograph of rack and pinion). Other mechanical
and operating details are documented photographically and in photocopies of Strauss' original
drawings. Figure 9 shows the gear arrangement.

The racks form the lower quadrant of each bascule girder radially to the main trunnion.
The racks have radii of 11 feet, centered on the main trunnion bearing of each bascule girder.
The rack gears have a 9 1/2" face and a pitch of 4 1/2". The linear dimensions of the bascule
girders are 90 feet 8 inches from the center line of the main trunnions to the center line of the
rest pier; the distance from the center line of the main trunnions to the center line of the
counterweight trunnions is 13 feet. Bascule girder depth is essentially constant at 5 feet at the rest
pier to a maximum of 5 feet 10 inches just before the girder enlarges to the radius of the rack
support web.

The specifications for the primary balance weight on the bascule leaf call for a cast
concrete counterweight with iron ore or stone aggregate which is formed over and around a steel
truss. The counterweight is reinforced with 3/4" bars and a 3" mesh wire net placed 2" below
all surfaces. Overall dimensions of the counterweight are 49' long, 14' 9" wide and 14' 9" deep.
Four pockets were formed in the top of the counterweight. These are 11' 3" long, 3' 6" wide and
4' deep. The volume of the adjustment pockets is about 7% of the total volume of the
counterweight. Fine balance of the leaf was achieved by adding to or removing loose stone
aggregate from the material in the pockets (Strauss 1916a:11). Weight would also be adjusted to
compensate for seasonal conditions. All bascule designs are painstakingly counterbalanced. With
close attention to maintaining balance, power requirements to raise bascule bridges are minimal.

The counterweight truss provides attachment points for the counterweight trunnion
bearings and link brackets. The counterweights pivot on forged and polished steel trunnions. Each
counterweight trunnion has two bearing surfaces 15 1/4" long and 13 14" in diameter. The
counterweight trunnions rotate in cast steel bearing housings which support 3/4 inch phosphor
bronze bushings (Photocopy of Strauss plans sheets 11 and 14). Each counterweight trunnion is
mounted with cast steel collars bolted to each side of the heel of the bascule girder.

The auxiliary or emergency brake for the bascule leaf was manually operated. A hand
lever located in the operator's house is linked to white metal brake pads located adjacent to the
primary reduction gear. A 75 pound counterweight applies torque on a lever arm and keeps the
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brake pads clamped to the brake drum. The system assures that the brakes are "on" unless the
operator deliberately releases them. The brake lever could be locked in the off position with a
ratchet device which was released with a hand grip located at the top of the brake lever
(Photocopy of Strauss plans sheets 12 and 19).

The bascule leafs consist of two interior, constant depth girders connected together with
three steel plate floorbeams (Photocopies of Strauss plans sheets 8 and 9). Girders are built-up
riveted construction and angles and plates for fastening laterals are also riveted.

As designed, the original bascule deck was carried on longitudinal 12" x 32# "I" beams
butted to the floorbeams and fastened with riveted angle brackets. A 4" crown in the roadway was
formed by varying the position where the web of the "I" beam was attached to its angle bracket.
(Photocopy of Strauss plans sheets 7 and 8). A 3" x 6" nailing strip was bolted to the top of each
"I" beam. These nailing strips were made of "Kyanized"® long-leaf yellow pine. Subplanking, 4"
thick, Kyanized long-leaf yellow pine planks were bolted to the nailing strips. The original surface
of the bascule span surface was paved with 3" thick, creosote saturated long-leaf yellow pine
blocks, end grain exposed. The approach spans had a 6' thick poured concrete slab covered by
a 1" thick sand cushion, This also was surfaced with the creosoted yellow pine blocks. (Photocopy
of Strauss plans sheet 15).

The two bascule girders pivot on forged steel trunnions (Photocopy of Strauss plans sheet
14). The trunnions have two bearing surfaces 18 inches long and 15 inches in diameter.
Individual trunnions are bolted to their girders by collars mounted on each side of the girder. The
main trunnions rotate in split cast steel bearing housings that contain 3/4 inch phosphor bronze
bushings on the lower half and 1/2 inch anchored Babbitt metal bushings on the upper half. The
bearing housings are supported by a steel framework which bears on stone and concrete piers.
The bascule piers are built on timber piles (Photocopy of Strauss plans sheets 4, 5, 6 and 6A).

In the down position the bascule span is secured with two 4" x 1 1/2" steel locking bars
mounted on the leaf (Photocopy of Strauss plans sheet 13). These fit into cast steel sockets
mounted on the rest pier. As originally designed, the locking bars are electrically operated with
an alternating-current 3 phase, 60 cycle, 220 volt, 850 revolution per minute, 5 horsepower
motor. If there is an electrical failure the locks can be manually operated through a gear train
which extends to a capstan flush with the road surface (Photocopy of Strauss plan sheet 12),

All the measurements and construction details recorded in this document, not otherwise
attributed, were taken from plans drafted by the Strauss Bascule Bridge Company. A complete

8 In the Kyanizing process, timber was soaked in a solution containing 1 part

mercuric chloride to 150 parts water. The soaking proceeded for 5 to 10 days until the timber

was saturated with the preservative. Mercuric chloride was used where creosote was not suitable
(Timber 1924.647).
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set of original plans for the bridge and site plans are preserved at the City of Bridgeport's
Engineers Office, Bridgeport, Connecticut.

VI. Personnel

The designer of the bridge, Joseph Baermann Strauss, was born on January 7, 1870. His

- career began in 1892 subsequent to receiving his degree in civil engineering from the University

of Cincinnati. The first ten years of his career were spent becoming thoroughly familiar with
practical aspects of bridge design. The Sanitary District of Chicago employed Strauss to revise
and redesign the early types of bascule bridges then being installed. In 1904 he developed the
principle of the trunnion bascule bridge and founded the Strauss Bascule Bridge Company, later
known as the Strauss Engineering Corporation. In 1906 he developed a method of building
ribbed concrete arch bridges that did not require the use of false work (temporary supporting
structure) during construction.

Strauss produced four types of bascule bridge: the heel trunnion, the vertical overhead
counterweight, the underneath counterweight and the simple span type. His first underneath
counterweight bascule span was the Burnside Bridge in Portland, Oregon. It was 252 feet from
trunnion center to trunnion center and eighty-three feet wide. Strauss also developed a vertical
lift bridge that used a rack and pinion drive to replace the more typical lifting cables.

Strauss’ most distinguished achievement was the Golden Gate Bridge across the mouth of
San Francisco Bay. It is generally conceded to be one of the world's most beautiful bridges. He
also designed the Arlington Memorial Bridge in Washington, D.C. and was a consulting engineer
on The George Washington Bridge and the Bayonne arch (National Cyclopedia 1959:27:30-31).

Information on personnel and businesses committed to the project was obtained from
newspaper accounts and is contained in Appendix C.

VII. Structural Modifications

The present bascule deck is a steel grating, a portion of which is filled with concrete to
protect the underlying machinery. This replaced the original bascule deck of creosote impregnated
long leaf yellow pine paving blocks in the early 1940s. The original sidewalks made of
"Kyanized" spruce planks were also replaced with concrete. Since construction, the bridge has
undergone major repairs and modifications. The original chain gates were replaced with
semaphore type gates.

The existing fender systems were replaced in October of 1960 (Bridgeport Post 1960, 5
October). The old ornamental lamps were replaced with 20,000 lumen street lights in June of
1968 (Bridgeport Post 1968, 7 June).
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Most of the historic engineering features of the bridge are extant, however, years of
vandalism and neglect have resulted in the loss or damage of architectural details. The original
appearance and engineering features are preserved in Strauss’ original plans at the Bridgeport City
Engineer's office.

VIII. Recommendation

The East Washington Avenue Bridge original plans will continue to be an extremely
valuable historical and technological resource. Detailed mechanical plans on linen are in fair
condition. The available information is sufficient to build a replica or large scale working model
of this Strauss' patent bascule bridge. The plans are especially interesting when examined in
context with earlier and later Strauss plans; the development of the design is apparent. When the
drawings are no longer of current engineering interest to The City of Bridgeport, the drawings
should be transferred to an archive for preservation and protection.
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APPENDIX A

Strauss Bascule Bridge Patent No. 738,954
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No. 738,954, FATENTED SEPT, 15, 1903.
4. B. STRAUSS.
BRIDGE.
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Patented September 13,1004,

PAaTENT OFFICE.

—— e et =

JOSEPIl B, STRAUSS, OF ClIICAGO, ILLINGIS.

BRIDGE.

EPECIFICATION forming part of Letters Patent No, 738,054, dated September 13, 1903.
Applicaiion §lsd December 19,1803, Barial No. 138,880, (Na mode))

To all whem 5t may concern:

Be it kuown that I, JoserPu 13. STRAUSS, a
citizen of the Unitod States, residing at Chi-
eago, in the connty of Coolk and State of I1li-
nois, bave invonted n certain new and nseful
Improvement in Bridges, of which the follow-
ing is n specifieation,

1y invention relatos to briflges, and hns for
its object to provide n mew and improved
bridge, of wbieh tho following is a deserip-
tion, refevenco beiug had to the nccompany-
ing drawings, wherein—

Fignrelis nplan view with parts omittod of
one end of a bridge embodyiug my invention.
Fig, 2 isa vertienl scotion therethrongh, Fig.
3 is a sectiononline 3 3, Fig, 1. Fig. 4isa
section on lino 4 4, Fig. 1. Fig. 5 is a sec-
tion on line 5 §, Fig. 1. Fig. 6 13 a vertical
soctioual view showing a modified constrne-
tion. Tig. 7 is & similar view showing a fur-
ther modified constrnetion. Fig. 8 iz a see-
tivnonline § 8, Fig. 7. Fig. 9 is a detail sec-
tion on liue 9 0, Fig, .

Liko lettera refor 0 like purta throughout
the several figuvea.

Referring uow to Figs. 1 to 5, inclosive, I
havo shown a construction comprising a main
span corried by trusses A A, which nre mount-
ed npon trunuions B, emried by a truouion-
supporting piece B', anpported by tho frame
B?,  Theve 19 one of tlhese framnes B? associ-
atod with each of tbe nnin trnsses. It will
be noted thut these fraines are at one aide of
the main trusses and tbut the trumuion-sup-
porting piece projects out over the frume, so
that the space beoneath the trusses and the
wmiin span i3 free nnd nnobstrueted. This
is shown elearly in Fig. 3, -Tbese franes 13*
may bo made m any desived manner. As
hercin shown, tbey consist of two frame-
pioces, as illnatrated in Fig, 5, connected to-
gether by suitable cross-pieces and wnchored
to the masonry, These frmnes support the
controlling mechanisin for {he nnin spun—
sucl as the cleetrie motor B%, Thereis pref-
erably a motor for each truss, ‘The trusses
A aro provided with the cnrved vacka A',
adapted to be engaged by gears A®on the
gliafts A3, operatively connected with the
olectric motors, The counterweight for the
main span is pivotally counccted thereto At
a snitable point, 50 28 to maintain o substan-

tially horizontal position as tlhie wain span is
raised mod lowered, thns wvery materinlly
shortening the structuve and permitting a
suitable moveineut of the connterweight with-
out necossitating the use of a tail-pit, or at
least greatly reducing the depth of such lail-
pit. Asshownin Fig. 2, tho conutorweight C
i3 conneeted direetly to the appronch span O,
api the couvterweightand approneh spau are
pivoted to the mnin trusses at G It is of
course evideut that any anitahle construe-
tion way Le used for this purpose.  Asberein
shown, the conuterweight extends ontirely
across tho floor hetween the twomuin Lrusses,
and there is provided a bumping- girder C3,
which oxtends enlirely across betweeu the
trusses, the ends projecting beueatb the gaid
anchor-fromes 133, ag shiown in ¥ig. 4, so that
whenin their up position {nrther movementis

revontod by these frammes and the parts are
Eelc’l in position. Wheu the counterweight is
attucbed to the approach span, so that the
approach spal itself nels oithor partially or
wholly asa counterweightfor the maiu span, I
provide asuitable lock for thenppronch spau,
%0 as tohold it in proper posltiou nod prevent
arcidontal movement. Aslierein shown, this
locking devico consists of a movable locking-
armz O3, nttachied to thoframe B and provided
with a beveled face C° 'I'his locking device
is adapted to be engaged by the bnwmping-
girder #8 it moves np, 50 a4 to be moved toone
gide, snd thou falls back inte position, so as
to engago thoelinmping-girdor, and thnsholds
the approuch spanin position. Thisloeking
device is countrolled by means of a lever C
T'he connterweight or the approach apan, or
both, when they ave combined may be pivoted
to the trusses in any desived manuner. As
hereinshown, the buwnping-girderis provided
with projecting parvts ', which come inlo
proximity to tho trnsses, nnd there is a pin *
passing through the {russ and these project-
ing parts, as shown in Fig 4, thus securely
pivoting them together. Asshown in Fig. 2,
I have indicated a meana for providing annd-
litivnal increinent of eficieney in the coun-
{erweight dnring movement from tlie open to
the closed position of the main span without
increasing thesbort-end lever-mm of the main
span, which consists in pivoting it at onoaside
of its ceuter and then conneeling to it the
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steuts 1, said struls being eonneeled nt their
otherend toa fixal part—ns, for example, the
trunuion - supporting piece B'—us sown in
Fig. 3. 1t will be seen thal by this consirne-
tiou the counterweight may he projected he-
yond tho nivotal puint to any degree desired
nnd tha ports hnluneed by the steats 12, and
thas tha levernge of the connlerweight iu-
creased so as to wnltiply ids effect and at the
samelime keepitinasubstantially horizontul
nosition during the mavement of the main
gpan. It will e seen that in this constrne-
tion when the main span is lifted iy means
of the opewnting mechanism the connter-
weight and the apjroach span when n part
therent will move down awl will keep in a
snlstautially hovizontal position, se asta take
the position shown in dotted lines in g, 2
when e miin span is complelely opon.  As
ordinarily used thie eonuterweight would be
in a substanlially vertienl position when the
main span is open, aud e end wonld thus
tip down bolow tho water or into theordinury
tail-pit. By my vonstruction the Lal-pit is
entirely doneawny with, or, if usal atall, may
be very sinall, md the great cost of the onli-
nary masoury is thns avoided.

Tu Fig. 6 T luive shown a coustrnetion where
the apnronch span nets as a connterweight,
anil in this eonstruction Lhe appronch spmn is
pivetally supported at its center or al.or nonr
s centoer of gravity to the nnin span, thas
giving thecutivo conmberweight the anrn equal
to Lhe distance between the pivots of the main
apan and the pivols of the counterweight,
With this canstrnetion, if the parts are piuap-
erly made, tho connterweight and the ap
praach span will retsin a substantially hovi-
zontal position doring the moveent of the
nutin truss aml will 1ake the position shown
in dotied lings. I will ie seen thal in this

" eousbruction the conpterweight when  the

45

50
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bridge is open qwojects beneath, ar, perhaps,
more properly speuking, past, the peinis aof
support of the main span, and this. necessi-
tates aelear way unider the spnn, whieh is se-
curerd Ty thie consbruetion hevein shown and
whieh nlso may be gecured hy vavions othaer
construetions.  If desirahle, snitalile ineins
may he provided for insgring e snbstan-
tiaily horizomtal position of the connterweight.
or approach span dnring all of its positions,

Tu 1ig. 7 1 have shown aeousirnetion where
the eonuterwaight and approach span avesep-
arafe, the approach span heingfixed.  Inthis

. ease the connderweight is pivotad Lo the main

fo
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trussey subistunutdally thesane us in ihe other
constructions, bul is pivoled at s middle or
at or ucuritscenter of gravity.,  The counter
weight Lherefare mainiaing n substantially
horizontal position as the main span moves,
taking the position shown in dotted lines
wheu tholwidgeisopen.- In this constraction
the truunion.=upperting picee B’ extends en-
tirely across belween the frames B In this
construction I sccure the heneficial effects of
the pivoted connterweight in econncetion with

a hwidge Laving astationary orlixed approach
spin,

I T'he coustination cwibodying my presentine
venliou pravides a hridge where all the wov.
ing parts are kept ontof the water and whero
the til-pit may be eliminated or redueed o
very small proportlions.  ‘Lhe extreme length
af the Dridze is alsa very mnch redneed, and
the elinnntion of the tail-nit in wddition to
redueing the cost of the struetinre gives a
greater waterway,and thas thebridge docsuot
abstrnetthie waterway in anymaterinl degree.

1 e umitled theminor details of the iron
vonstrnelion in the figures in ardier to sim-
plify the drawingsand the drawings arve there
fore more ar less diagranumatic.

I have deserihed in detail partieulin- con-
structions embodying my invention; but it is
of courseovident thatihe partsinay hegreatly
varied in forn, construction, and arrange-
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meunt and thatsome of the parls may be omit-

ted and others used with parts not herein
shown without departing Irom the spirit of
my inveution. Idonot, therefove, limif niy
sell to the parthnur constimetion showu.

It will e seon thal by this conatenetion I
ain enabled to nse o short tailend to the maiy
span and 11t when the main apan is eloseil
tho conuferweighi has a purt which projectls
beyoud the tail end, this projeeting part he-
ingvaried when the main span rises, Inother
words, this constrnetion permils me to use n
eomparatively shork tail end minl yet.toxcenre
A comnaratively long lever-amn for the conn-
terweight., Lhe jwojecting part of the eounter-
weight heing withdrawn toward the pivetul
poinkof the maiu span or townrd or within the
Boundary of the muia span as it is lonerad,
thns permitting me to partinlly or wholly
climinate the tail-pit.

When tho connterweight is provided with
the refaining- strak D, it will of conrse be
Deld in o sabstantially horizentil position ab
all times and will not e maved abont its pivot
due to Ha unhalaneed coudition, for with this
formn of 1y device {he connterweight 1s al-
wnys suspended al one side of i’ ceudoer.
When the cannterweight is suspemlal i the
center, it will ordimarily mave dawn in the
projer pasition; Tt if desired, it may hejra-
vided willi asunilalle gnide, sneh as the gnile
1l in Vig. 6. In this constrnction the conn-
terweight is provided with one or more rollers
IT', said vollers working in guideways in tha
gnide 71, 16 will Le seen that neither these
rollers nor the guide have any stewin, for their
only fanction is o keen the connterweightiin
its halaneed position,

When the canstrpetion shown in FFig 2is
used, the stenls D hald the approach spua in
proner position and keep it from tipping whea
the lnad passes therealong.  Whean the con-
struction shown, for example, in Fig. 6 i
nsed, il is necessary Lo provide some meaus
to prevent the approach span from being
tipped by theload. Thismuy be ac('mnp]is]mﬁ
in any desired manuer.  As shown in said
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figuro, the ends of the mnin approach epaus
atl the break in the floor ere beveled or in-
clived, as shown at I, so that the appreach
gpau caunot he moved up past the level of
tho fleor of tho main span. At the other end
any snitable device mnay be nsed, such as the
etop II* on the guide H, againat whicl the
rolier H’ strikes when the approsch epan
roaches the limit of its npward movement.

1t will houoted that thenpward movowmout
of the tail end of the wain girders is limitod
hy the engagement of tho humping-givder C*
with tho frames B and bicnce the uplift ie
carried hy these fraunes. The greater part
of the load ie then transierred by the dingo-
nal plecos B? (gee IMig, §) to thoend pieces 1%,
to which is connected the beam or girder B,
upon which is mounted the trnnnions of the
main span. It will thus baseen that thieup-
lift iz opposed by the losd on tiic truunions,
and anchorago is therefore necessiry. Tho
swaller portlon of the load is transforred o
tho abutment, and the only anchorage noces-
sary is that requived to mic caro of this part
of theload. It will heseen that hy this con-
struotion the tail end of the main span whea
in its normal position eagages a part which
is eonnected to the part csrrying the load on
tho wain tranniens, and it is this constroo-
tion which avoids the necessity of providing
nneliorage for the greater pavt of the lond due
to the nplift. .

I claim—

1. Ahridgecomprising n main span, a ooun-
terweight therefor pivotally connectod to the
muin span, end means for limiting the move-
ment of the counterweight ahont ils pivet.

2. Abridge comprisingamain gpan, a coun-
Lorwaight connected thereto, and mwenns pro-
viding an additional incremont of eflicicney in
thie conntorweight dnring movement from the
open Yo the olosed position of the mnin span
wilhout increasing the short-end lover-arin.

3. A hridge comprising & maiu span, plvot-
ally snpported betweon its ends, a hovizon-
tally - disposed connterweight movnhly con-
neeted with the short end ef tho wain span,
and aun engaging device for holding said
countorweight ia a suhstantially herizontal
position during the movemont of the main
span.

4, Abridgecomprising & main span, mount-
ad npon trunnions, supporting parts for said
trununions, an open way between said snpport-
ing parts, a horizentally- disposed counter-
woight connected with sald main epan, 2 por-
Lion of enid countorwoight passing hy the
trunnion -supporis when the main span is
open.

5. A lhridge comprising a main span, pro-
vided with & series of main trnsses, a beam
or girder extéending across the spnee hetween
at least two of them, and a connierweight for
suid main span_extending seross between ut
least two of s2id main trussee and eonnectod
to said hieam or givder.

EAST WASHINGTON AVENUE BRIDGE
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C. A hridgoe comprisiug & main span, pre-
vided with & series of main trusses, nnd »
countorweight for said main spaa extending
across hetween at least twe of said main
trusses, said counterweight pivotally con-
nected to enid trussce.

7. A hridge comprising n maia span, pro-
vided swith a series of main trneses, a beam
or girder at the tail-ond of snid trusses ex-
teuding across the space hotween thewn and
pivotally connected thercto, and a countor-
weight atbachied to snid heam or girder.

8. A lridge comprising a nain epan, pro-
vided with & series of main trusses, n Lemin
or girder at the tail end of said trnsses ex-
tending acroes tho spnee betwaen them and
pivotally connccted theveto, s counterweight
attached to said beam or girdor, and nmeans
for keeping said counterweight in suhstan-
iially the same relntive position during all
the positions of the main span,

9. Ahridge comprising a main span, & eonn-
terweight movnlly connected to zaid mnain
epnn 3t one side of its cyntor, nnd means for
prevonting movement of the counterweight
due fo its nohelanced condition.

10. A hridge comprieing s pivotally-sap-’

ported main span, a counterweight pivoted
at one sido of its center to anid main span, so-
88 to be in nn unlnlnneed condition, and a
retaining-strut conneeted to the short arm of
tho connterweight and to 2 fixed part eo as
to prevent dlspiacoment due to the unhal-
anced condition, wherehy the effect of the
connterweight i3 incressed. N

11, A bridge comprising a main span, sup-
porting parts therefor, a connterweight nt-
tached t0 said main span, and an open way
betwoen the wnpports for the mnin span
wherehy the counterweight may pass betwoen
snid eupports.

12, A nidgecomprising amainepan, mu ap-
proach span pivetally connected to said main
gpan so as to move therewith, said approach
span noting partislly or whelly as the coun-
torweight for tho main span.

13. Ahridge comprising & main span,anap-
pronch span pivotally connectod 4o said main
span s0 as to move therewith, said approach
span acting partinlly ov wholly as the coun-
terweight for the main span, and a fixed en-
gaging part ndapied to engage said approach
epan so »s to limit its upward movement.

14. Abridge comprising n main span, za ap-
proach span pivotally connected to saiil main
span 8¢ as to move thorewitl, said approach
span ncting partially er wholly as the conn-
terweight for the maiu span, ond a lecking
device for locking the parts in their normal
position.

15, A hridge comprieing a mnin span, pro-
vided with wwaiun trosses, n oross-piece piv-
tally connected to the tail end of snid main
truases, and an approach span earried by enid

l croee-pioco 50 0s to move with the main span.,

16. A bridge comprising a main spau, snp-
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Dorks for said main span locied outsido of
the boundary of the main span so thai the
space Lelween said supports is free.

17. A bridge ecomprising o wain spau, su)-
ports for snid wain span located outside of
the boundary of the muin span so thal the
apace helween said snpporisisfree,and a hori-
zontally - disposed conuterweight pivotally
commected 1o the tail ond of said main span
and adapted to pass Letween said snpporis
when the main span is lified,

18, A bridge comprising a pivoted maln
span baving u tuil end, a ecomparatively thin
liovizantally - extending  eonnterweight at-
tached thereto, and having a part which pro-
jeeis heyond said tail eud, and menuns for vary-
ing the length of this projeeting pari as the
mafu span rises.

19. A Lridge ecomprising & comparatively
thin horizonlnlly -exteuding connterweight
which projects beyond the tiil end of the main
span when the bridge is closed, and means for
drawing tho projeeting end of anid connter-
weight toward the pivetal poinl of the main
span a5 tho span is raisod.

20. A bridge comprising a main span,as:p-
port therefor, a part for limiting Lhe npwmd
movement of Lho tail end of the maip span
and which receives the nplifi, said part con-
necled with the support for tho main span
whereby n portionof the upliftis counteracted

by the wmain Joml,
JOSEPI B. STRAUSS,
Witnesses:

I}oNaLD M, CARTER,
Epwarp T\ WRaY,
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APPENDIX B

Strauss Bascule Bridge Patent No. 1,124,356
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UHITED STATES FATENT OFFLICE.

JOSRPH B. 8TRAUSS, OF CHICAQQ, ILLINQIS, AESIGNOZ TO THE §TRAUSS BASCULE AND
CONCEETE BRIDGE COMPANY, OF CHICAOO, ILLINOIS, A CORPORATION OF ILLIITOIS.

BASCULE-ERIDGE.

1,124,356, Specidention of Letters Patent. Patenited Snrt. 18, 1015,

Application fled February 19, 1808.  Serial Me, 301,773,
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T all whom it mey concern:

B; it known that I, Joserm B, Simauvss, n
citizven of the United States, residing ut
Chicago, in the county of Couk and State of
1liinois, have invenfed a certzin new and
useful imorovenent in Bascule-Bridges, of
which the following is u specification.

My invention relates to bascule bridges,
and has for its object to Provide 2 new and
improved bridge of this description.

My invention is iliuvstrated in the accom-
panying drawings, wherein— .

Figuore 1 is a side elevation in part section
illustrating my inveution; Fipure 2 is a
Plax view with parts broken away ; Fig. 3 is
o scelional view taken ou line 3—3 of Hig,

2; Fig. 4 is o sectional view on line 44 of-

Fig. 2 Fig. 5 is a vinw showing the sup-
port for the main span illustrating the mem-
bers for the upward and downward forces.
Fig. § is a sectional view through the coun-
terwaigbt taken on line 6—6 of Fig. 8 show-
inz the grooves of the counierweight mute-
vial.  Fig. 7 is o sectional view through that
part of the counterweight where the coun-
terweight pin is located. ¥ig. 5 is'o plan
view of the counterweifght.

Like letters refer to like parts throughout
the several fiewres,

This invention has among other objects to

provide what may be called an undernenth
type of strueture wherein the bridge, coun-
terweight and tha operating mechanism are
nll benenth the readsway.

In the drawings I have shown one span
of the bridge. It ig, of course, ovident that
the bridge may be a single span bridge or
tliere may be two spans, one on cuch side of
the stream, the iwo connecicd together at the

2 middle wien in their operative position.

. As shown in the druwings, o main span A
comprising snitable trusses A' is mounted
upon suitable trunnions, or projecting pins
B which worlt in benrings in the supporting
posis C, C, suid trusses passing in bebween
said  supporting posts as shown. The
trusses Al are connweted together by the
eross pieces A% (See Tig. 4.) By this ar-
rangemeat it will be sten that the support-
ing posts are syrameirieally disposud with
relation to the trunnions. There 15 also snit-
alile bracing forsaid posis. The floor D of tae
main, spaa Qoes not extend all the way along
suid mnin span, but siops at the pont at

i one side of the tranniv ss. The rest of the

floor Tt Lad o the akriment wall 3y fxed.

Tho counterweighi ¥ is loonted beneath tho
roadway floor B and may be innde up in any
desired manner.  Asg hercin shown it con-
sists of & main centrsl cross girdar ¥ and
longitudinal girders 1™ (see Iz €). The
main crose girder is o box girder hovjng in-
terior webs or diaphragms F=* {see Fig. 1)
at rigbt angles to the axis of the girder.
The Tongitudinal girders are divided inta
two sections, the ends of which alut the
cross girders and which are fastened there-
to by the plates . At sach side of the
counterweight there is a counterweight pin
F* cantalivered in tie muin cross girder
{see Figs. 2 znd 7) siid pin 1"Emmin
through holes in the diaphrogmns F# an
connecting to s plurality o? said diaphragms
so thet the pin renctions sre tgansmitted ta
the inuin eross girder. These pine project
bayond the counterweight into suitable bear-
ings F*in the trusses. (See Fig. 3.) It will
be seen that by this construction the coun-
terweight is, as it were, concentrated at the
points where the pins are connected with the
main cross girder and is free to move with
relation to the trusses so that the counter-
weight c¢an keen its horizontal position.
The counterweight pin and the trunmon of
the main span arc in line with the center of
gravity of themain span. Thiswilibeseenin
Fig. 1 where Lhe conter of gravity is dia-
gramnatically represented at C. A suit-
nble floor is preferably sssociated with tha
counterweight girders The counterwejght
iz preferably cub away so as to receive the
cross beams or stringers ¥ of the roadway
floor when the bridge is down so that tbere
would be no interference between the road-
wpy Hoor and the counterweight. This is
illustrated more clearly in Figs. 6 and 8
Wherein the counterweight is shown as pro-
vided with cut away portions or grooves I2°,
the bestins or stringers boing omitted in Fig.
8 to show thesc grooves. By this construc-
tion the counterwaight extends toward the
roudway floor between the stringers support-
ing said floor. Connected with the connter-
weight is o wunterweight linkt F° which is
nivoled to the counterweight and to the fixed
support.  This [ceeps thie counterweight in o
proper horizental position during all the
various pocitions of the main span.

The rear end of the main span instead of

heing made up of eurved members is com- |

posed of a series of straight members of
cherds of & sircle I and radial members T
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frown ihe truunion to the intersecling points
of said chords (see Fig, 1).
Angguitable operating mechanism may
be nzed for vaising and lowering the main
& Span. As herein shown the main span is
provided with a toothed rack J which is
engn%ed by u gear wheel J* connected by
suituble reducing genrs to o motor J*. This
rack and the operating mechanism are be-
neath the rondway flooy so as to be out of
the way. When the bridge is in its opera-
tive position the parts are ns shown in full
lines in Iig. 1. hen it is desired to lift
the bridge the operating mechanism is start-
15 ed and the main spun moved about the trun-
nions 18 pivots. The counterweight moves
down with the rear end of the main span
said roar end moving away from the fixe

1o

roadway floor, tho connterweight keeping in -

@ horizontal position and assuming the posi-
tion shown in dotted lines when the bridge
is up. When the bridge ig agnin lowered the
arts take the position shown in full lines.
t will be seen by this construction that all
the tﬁarl‘.s.and oporating mechanism are be-
neath the roadway so that tbere are no up-
wirdly projecting parts or mechnanism.,

It will be noticed that tbhe fixed floor, the
fixed support, the rear end and the counter-
weight are all adapted to work in the lim-
'madg space between the underside of the road-
way aod the water line. The various parts
ore therefore recessed and otherwise adapt-
. ed to fit into and clear ench other during the
3% operation of the bridge.

The fixed supports on which the trunnions
are mounted and which are arranged in
pairs, are so arranged with relation to the
counterweight that part of the countor-
weight passes by them and in front thereof
when the bridge is open. Said fixed sup-
E:l’ts or supportinﬁeposts sre mounted upon

Isters O, there being side braces O* for
said supporting posts also connected with
soid bofst_ers, tho supporting posts, braces
and bolsters acting as 2 unit.  The movable
section of the bridge is provided with main
trusses, said mnain trusses having the trun-
nions associzted therewith and provided
with radial members radiating’ from the
trunnions in straight lines toword the front
and rear. The main span is provided with
what may be ealled a double rear end mem-
ber.consisting of a meiwnber upon which the
counterweight pins are mounted and the
member acting as o bumper, and the eonn-
terweight pin is in one line of action and
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the bumper I in the other, tho bumper acting.

ot the rear of the counterweight pin. This
bumper stops the main span when it has
reached its iowered position by engagement
with the stringer E' anchored by the mem-
bers I* end holds it in place. The pressure
of thiz bumper is resisted by the members I*
86 which are properly enchored in apny desired

60
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manner. The fixed floor and the main span
have a joint support, thut is, they are sup-
potted upon the same device. The support
for the muin span embraces members for the
upward aud downward forces with suitable 79
connections between them. These members
and connections are shown in Figs. 1 and 5.
The members for the upward and downward
forces consist of the posts C and the mem-
bers L', 'The connection between these mem- 75
bers i8 obscured by the truss and counter-
weight in Fig. 1, but is clearly shown in FiIg.
5, and consists of the connecting piece 1Y,
there being one of these at esch side of the
idge, 80
The counterweight pins upen which the
counterwei%ht. is supported are Jocated in
substantially the same horizontal plane as
the center of gravity of the counterweight.

. The support for the main sppn embraces di- 85

rect acting vertical supporting wnembers for
the upward and downward forees in a ver-
tieal plane with the trunnions and bumper
and suitable horizontal braeing Detween
them, the borizontal bracing consisting of 99
the floor and Hoor beams at the top.

I claim:

1. A bascule bridge comprising a main
span, two seetions of floor, one attached to
the main span, the other free therefrom but 95
fired in position and extending over the rear
end of the main span, a counterweight at-
tached to the rear end of the mdin span and
disposed to fit between the cross supports of
the fixed floer and beneath it. 100

2. A boscule bridge comprising a main
span ncunted upon trunnions,'a counter-
weight therefor comprising eross and longi-
tudinal| girders, a floor asseciated with said
girders tanying the counterweight material, 106
counterweight pins cantalivered in the main
cross girder and projecting beyond the coun-
terweight, said ping working-in bearings on
the 1nain span. : :

3. In o bascule bridge a fixed floor, a 110
counterweight movable with relation to said
fized floor comprising a supporting frame,
counterweight material’supported in s id
frame and extending above said frao.ne und
toward the Sxed flvor, said counterweight 11¥%
material recessed to receive the supports of
said floor.

4. In g bascule bridge a main span mouuted
upon supporis so as to be opened and closed,

a counterweight connected with said main 120
span, a fixed roadway floor above the coun-
terweight having o supporting floor system

to receive said eounterweight when the main
span is in its closed position and arranged

so that & part of the tleor system and eoun- 1%5
terweight are in the same horizontal plane
when the main span is closed.

5. A bascule ridEe comprising 8 main
span, o counterweight frnme comprising o
main cross girder and longitudinal girders,
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said cross girder acting as a main support
for the Jongitudinal girders and provided
with o plurality of separated éiephrngms
and pins at the ends of s0id cross girder for
5 connection with the main span, each of said
Sins having a bearing in o plurality of said
iaphragms, said_pins having bearing ends
projecting beyond the cross girder.
6. In a bascule bridge & main cross girder

provided with a plurality of separated dia- 1¢
phragms and having pins =t its ends, each of
said pins having & bearing in a plurality of
said dinphragms, saic pins having besring
ends which project fromn the girder.
JOSEPH B. STRAUSS.
Witnesses:

Hourr H. Crart,
Eoxa X, Reryovps.




EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 {page 37)

APPENDIX C

List of Personnel Associated with Construction

Fred Atwater

Mr. Beardsley
Howard L. Beers
Ralph Beers

F. William Behrens
William H. Burr
George M. Coughlin
James Coulter

Mr. Dorner

Francis Dunigan
William J. Lavery
Mr. Lyttel

James A. McElroy
Richard Murphy

J. A. Northey

John Schwarz, Jr.
Joseph Strauss Bascule Bridge Company
George W. Sunderland
Paul Svihra

Mr. Wagner

Frank Wheeler

Chairman, Bridge Commission
Resident Engineer

Assistant Engineer

Commissioner

Mayor of Bridgeport

Consultant

Former Director of Public Works
Commissioner

Bridgeport Dredge & Dock Company
Commission Secretary

Commissioner

Structural Engineer, Penn Bridge Co.
City Engineer

Commissioner

Director of Public Works
Commissioner

Treasurer, Bridgeport Dredge and Dock Company
Foreman, stonework

Structural Engineer, Penn Bridge Co.
Commissioner




EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 (page 38)

Figure 1

Location Map

Quadrangle: Bridgeport, Connecticut 1:24000
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Location of "Noble’s” Bridge
1888 Atlas of Bridgeport; Plate 6
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Figure 3
Barnum and Noble property in 1851.
Bridgeport Public Library

1851 Plan by

o PROP
ST Ry &\ Jamesc.llara
BT BARNUM~WILUAM ENOBEE, i 3

BRIPDCEPORTE, 7oww LoT . e
COUNELICUT A d
— - hd £
: n
~
L3 ¥
»
-
’_.T’—R‘/u nim r »
» " " @
aMeric FTACE T
» - i - - » |
- “ - " “w fw| ™
“ » 2 L . |x]
L » n L “w  Inl aud
x
@ log|ar nlrwialirmin L AE IR AT.] -] -l ) ) n e
» £ & o " N N = & 2 T A £ £ T
- P P e - m | we [a[ e | | e |
-t ar o 2 — e (] e wur (e s M |yl »=l» h
-
-» "y rag Q| sea e 2 e "y " e mf e | e
« [ |
H - X) we  |m| ey PRl K T - 2 m [ > | ar u
T "o ”r - r| e At [N} ne e € - w || e [ e u
’ ~ » - b T .
d " v e
- EIT RN E I )i | uw oA]n mal 8|8 | o}y iem|ors e
(B 17 ] G
& A » ~ £ £ T
Pl e [ oo |3 mme ne e N '™ P - |
] ™
| -~ 2 A . “l ue i it “
o N =
»om | ™ a5 o NERNNEITR D
hind e I s e LR v (] o -:1 w |
b : - T
= | am {1y LEIL] MK " I )
Ld S LN My | e |4 “
Bt | m 1| s " " o
- 3 jawr | sas- -]
THERTI = 1

A
' " ! - =
A v & N v &
[P e .
e e ===
i - B =7 : “
s £ - mi‘a . 4_4_@;]

- T
» s
S A e |aw EAMLCUINT Puais
w N AETR L, _.mL._
nl o= FT ]
s | e s
= Luv am
FrOLLA ATRERTY o P S ragsar
.
EL
.

™/
T
]
‘A 3 2N AT
BlE]:]e
-
1'. !b
111
»
3 | E
T
N -
ptle[=
IEREEE
.l
173 t
:"s §
KRN
NENE
t |




EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 (page 41)

Figure 4
A "bird’s eye” view of Pembroke in 1875,
Bridgeport Public Library
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EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 (page 42)

Figure 5
South elevation of the bridge as designed.
Strauss Bascuie Bridge Company

TR IR DO

Delineated by Robert C. Stewart

SOUTH ELEVATION - EAST WASHINGTON AVENUE BRIDGE




EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 (page 43)
Figure 6

Original Design - Operator’s House
Strauss Bascule Bridge Company

Delineated by Robert C. Stewart

N
7

\
N7
i

]

A
i

N
7

- |mm ]
|

,I

L]

 —

L

SOUTH ELEVATION - OPERATOR’S HOUSE AND MEN’'S COMFORT STATION




EAST WASHINGTON AVENUE BRIDGE
HAER No. CT-154 (page 44)

Figure 7
Link and Counterweight; Open position
Strauss Bascule Bridge Company

1. PINION GEAR
2. COUNTERWEIGHT
3. COUNTERWEIGHT LINK

4. BASCULE GIRDER

Delineated by Robert C. Stewart




HAER No. CT-154 (page 45)

EAST WASHINGTON AVENUE BRIDGE

Link and Counterweight; Closed position

Strauss Bascule Bridge Company

Figure 8
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HAER No. CT-154 (page 46)

EAST WASHINGTON AVENUE BRIDGE
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