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Location: Spanning the Dickinson Bayou at the Union Pacific Line, Milepost 38. 77 
San Leon Vicinity 
Galveston County 
Texas 

Quadrangle USGS League City, Texas Quadrangle, Universal 
Transverse Mercator Coordinates 
14.327042.3039200 

Date of Construction 

Present Owner 

Present Occupant 

Present Use 

Significance 

1907 

Union Pacific Railroad Company 
1416 Dodge Street 
Omaha, Nebraska 68179 

None 

Abandoned 

The bridge is an intact, though slightly altered example of a 
Center-Bearing, Through Plate Girder Draw Span. It is a 
significant example of early twentieth century railroad bridge 
design. Designed in the New York offices of the American Bridge 
Company and referred to in the vernacular as a "swing bridge," the 
span was part of a purchase order that the GH&SA made for four 
identical bridges- two of which were installed in Texas and two in 
Louisiana. The swing bridge at Dickinson Bayou provided the 
GH&SA with the ability to carry unimpeded rail traffic over a 
waterway that was becoming more and more heavily used during 
the first decade of the twentieth century. 
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Situated forty-three miles northwest of Galveston, Texas, the Dickinson Bayou Bridge is 
a single track, steel bridge with two open deck pile trestle approaches that span Dickinson 
Bayou, a waterway feeding into Galveston Bay. The Southern Pacific Railroad, former owner, 
identified the bridge as BR 38.77. It was one of four bridges of identical design ordered by the 
Galveston, Harrisburg, and San Antonio Railway in the fall of 1906 from the American Bridge 
Company ofNew York City. Two of the bridges were installed in Texas and two in Louisiana. 
The other Texas location was 6.81 miles to the northeast, at Clear Creek in the Seabrook vicinity. 
The Louisiana bridges were erected at Bayou Boeuf and Mermentau. Earlier in 1906, another 
four bridges of identical design were ordered by Morgan's Louisiana & Texas (ML&T) Railway 
Company for installation over waterways in Louisiana. There were erected at Opelousas Bay 
and at Bayous Teche, De Glaise and Grosse Tete. 

The Dickinson Bayou Bridge features main drive machinery with differential gearing and 
two line shafts housed within the span's steel superstructure. These were used to actuate both 
track locking mechanisms and signalization. Center and end lift machinery and a rack pinion 
assembly rotated the bridge to an open or closed position. A bridge tender's house, appearing to 
date to the same time period, provided lodging for the bridge tenders who were responsible for 
the operation of the swing spans at both Dickinson Bayou and Clear Creek. 

Late twentieth century development of the waterway into a harbor for shrimpers involved 
the dredging of a channel through Dickinson Bayou to a depth of six feet. Despite prolonged 
contact with salt water, the span's lower surfaces and many structural members, including the 
bottom chords, cross-girders, floor beams and lateral bracing are in good condition. However, 
the span was ordered removed as a result of the abandonment of this section of the Southern 
Pacific's Texas routes, which were included as part of the merger of that company with the 
Union Pacific Railroad in 1996. 

Historical Context 

The swing bridge at Dickinson Bayou was erected on the Seabrook to San Leon branch 
by the Galveston, Harrisburg & San Antonio Railway (GS&SA) on what was known in the 
vernacular as the "Galveston Line." Constructed from Houston to Galveston, the route 
originated as part of the Galveston, Houston & Kansas City (GH&K) Company in 1892. In 1895 
the road was incorporated as part of the LaPorte, Houston & Houston (LH&H) Railway, which 
was purchased by Southern Pacific (SP) and operated as two subsidiaries - the Galveston, 
Houston & Northern Railway Company (GH&N) and the Galveston Harrisburg & San Antonio 
Railway. (Zlatkovich 1984:85) In 1905 GH&SA acquired the GH& N, providing direct access 
from Houston to Galveston. (Blaszak 1996:25) The Clear Creek span was constructed on this 
route. (Office of Chief Engineer, Southern Pacific Lines, Houston Division, n.d.: 14) 

The Dickinson Bayou Bridge was patterned after four identical bridges ordered by 
Morgan's Louisiana & Texas Railway Company for construction in Louisiana. ML&T was 
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chartered in 1877 and listed as Morgan's Louisiana & Texas Railroad & Steamship Company. 
(Southern Pacific Corporate Records, n.d., n.p.) The company, under the ownership of Charles 
Morgan, a cousin of New York financier J.P. Morgan, was involved in the development of 
shipping along the Gulf Coast of Louisiana and Texas during the late nineteenth and early 
twentieth centuries. By the 1900s, the "Morgan Line" departed regularly from the ports of 
Galveston, New Orleans, and New York. 

It is not known whether there was correspondence between the ML&T and the GH&SA 
about the use of the swing spans. GH&SA engineers in the Galveston Division prepared at least 
two plan and section drawings in September 1906 and transmitted them by mail to the New York 
offices of the American Bridge Company at 42 Broadway. American Bridge Company designers 
prepared their initial plan and section drawings for both the Dickinson Bayou and Clear Creek 
bridges in December 1906; they were approved by GH&SA in a letter dated January 8, 1907. 
The Dickinson span was referenced as Order No. C-1264; the Clear Creek span as Order No. C-
1265. Both drawings carried a note indicating they were to be "duplicate[s] of open span [from] 
Order C-958." (American Bridge Company, Drawing No. B 1586, December 27, 1906) Order 
C-958 was for three spans that were approved in October 1906 by the ML&T Railway Company 
for Opelousas Bay and Bayous De Glaise and Grosse Tete. Another span for Bayou Teche was 
ordered by the ML&K in June 1906 and was assigned Order No. C-498. (American Bridge 
Company, September 11, 1906) 

Work orders for the four GH&SA spans were sent to an American Bridge Company 
subsidiary, Pencoyd Iron Works of Philadelphia, where the shop drawings and "shop bills" were 
prepared. Pencoyd was responsible for fabrication and final assembly but many of the bridges' 
components were ordered from two other plants in early 1907 (American Bridge Company, 
Drawing No. B 1856, December 27, 1906). They included the Edge Moore Bridge Works in 
Wilmington, Delaware, and Trenton Iron Works in Trenton, New Jersey. American Bridge 
Company acquired these shops as part of a massive buyout that occurred between 1900 and 
1903. At the end of that three-year period, they were listed along with twenty-one other steel 
companies - roughly fifty percent of the American steel industry- that came under the control of 
J.P. Morgan & Company (Darnell 1984: 85-86). 

Presumably, in early 1907 the ML&T spans were already in production and the shop 
drawings were reused for the GH&SA orders. They were rubber stamped in the Pencoyd shops 
with the following information: "BR 31.96 SEABROOK; BR 38.77 SAN LEON ... BR 73.31 
B. BOEUF; BR 180.26 MERMENTAU IDENTICAL." GH&SA'sbridgecomponentswere 
fabricated in the Pencoyd and Edge Moore Shops. Most of the castings were also made in these 
two plants, while some machined parts and additional castings were provided by Trenton Iron 
Works. The spans were completed in the summer of 1907 and shipped to Houston. 

American Bridge Company fabricated the span's components - including the cylinder 
piers - for assembly in the field by GH&SA bridge and building crews. The three lower sections 
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of the piers were shop riveted and ready to be submerged upon arrival at Dickinson Bayou, while 
the upper sections were sent unassembled for riveting on-site (American Bridge Company,. 
Drawing No. B. 1856, December 27, 1906). Top and bottom chords, girders and cross girders, 
floor beams and brackets, stringers and lateral bracing were shipped partially assembled to 
facilitate quick erection in the field. Even shafting drawings carried the note instructing the 
fabricators to ship "Wheels, Levers and Collars ... [assembled] on shaft[s] where shown [with] 
Keys driven slightly" (American Bridge Company Drawing No. 6, September 11, 1906). 

Later, in records submitted to the Interstate Commerce Commission, Bureau of Valuation, 
GH&SA identified the span as "Bridge 38E, Mile 39" (Interstate Commerce Commission, Bureau 
of Valuation 1916:31; revised March 31, 1932). The records also stated that the bridge 
substructure consisted of three concrete cylinder piers. Wet excavation removed 246 cubic 
yards of soil for a cost of $880. Eight cubic yards of stone and masonry, at a cost of$360, and a 
total of 627 cubic yards of concrete, valued at $5,708, were poured into the cylinder piers. A 
total of 73,950 pounds of steel, costing $3,427, were used in construction of the cylinder piers, 
and 9,400 linear feet of non-treated wood piling were driven at a cost of $5,640. The total cost 
of the bridge substructure was $16,013 (Interstate Commerce Commission, Bureau of Valuation 
1916:31; revised March 31, 1932). 

The bridge superstructure, described in the valuation records as"one steel thru [sic] plate, 
girder draw span, 150 ft. long," weighed 322,230 pounds and cost $18,818 to fabricate and 
assemble. Iron added to the structure weighed 6,660 pounds and was valued at $266. "Sundry 
items" were included in the valuation records, but were not described. They were listed at $120, 
making the total costs associated with the construction of the bridge $35,217 (Interstate 
Commerce Commission, Bureau ofValuation 1916:31, revised March 31, 1932). 

Structural engineer George A Hool, first described the mechanics of this bridge type in 1923, 
then again 20 years later. Defining it as a "Center-Bearing Swing Bridge," he wrote: 

When a bridge of this type is open, each truss is supported on the end of a cross girder which 
rests on a center bearing ... This bearing is usually a phosphor bronze disk, from 1 to 3 feet in 
diameter, [which is sandwiched] between two hardened steel disks. To prevent the bridge from 
tipping, balance wheels ... about 18 inches in diameter and six to eight in number, are fastened 
to the trusses and floor system in such a way that they roll on a circular track. These wheels 
are so adjusted that they carry no load, except when the bridge is out of balance on account of 
wind pressure or similar causes. When the bridge is closed, the ends are raised a proper 
amount by wedges. Wedges are also inserted ... a sufficient amount to give the trusses a 
bearing on the pier independent of the cross-girder, but no attempt is made to lift the 
trusses at these points in order to relieve the cross-girder of any of the dead load. Thus, at the 
center support, the dead load is carried by the cross-girder, while the live load is supported 
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When the bridge is open, the dead load is balanced about the center support. 
When the bridge is closed, the total dead load reaction is relieved, as the wedges are 
driven and the ends raised ... The mechanical parts of the bridge are usually 
designed in such a way that the end wedges, when fully driven ... provide a 
positive dead load reaction somewhat greater than the negative live load and 
impact reaction. This insures the bridge against hammering of one end when a 
train comes at the other end. By this arrangement, the dead load end reactions are 
less than those obtained theoretically when the truss is considered as a continuous 
beam over three level supports. The cost of installation and operation is thereby 
reduced (Hool et al 1943: 180). 

Four decades earlier, J.A.L. Waddell, the preeminent structural engineer of the period, 
was intimately involved in the development of this bridge type and worked with American Bridge 
Company in the production of swing or draw spans for various railroad companies throughout the 
country. He included an in-depth discussion of the design principles of the span in his book De 
Pontibus in 1892 and again, in his two-volume monograph of Bridge Engineering in 1916. 

Waddell described this bridge type as being one of three classes of "revolving draw 
bridges" that were in use in the early twentieth century. They included "rim-bearing, centre
bearing, and ... combined rim-bearing and centre-bearing" spans. He went on to classify swing 
bridges by what he described as the "character of their main girders into three categories." 
Waddell defined bridges like the one at Dickinson Bayou as "plate girder swing[ s ], " and he 
described them along with two other types: "open webbed, riveted girder or riveted truss swings 
and pin connected truss swings" (Waddell 1916:684). 

Apparently, there was some debate about the merits and use of center-bearing plate girder 
swings among professional engineers during the period. Waddell mentioned in his 1916 book that 
swing spans were the topic of papers at annual meetings of the American Society of Civil 
Engineers. He also indicated that center-bearing swings "ha[ d] been ... materially improved in 
the [previous] two decades" (Waddell 1916:685). Along with Professor Malverd A. Howe, 
another well-known structural engineer and writer of the period, Waddell conducted a series of 
experiments in the late 1880s with center-bearing and rim-bearing designs, using large-scale wooden 
models. He said "the results of such experiments would be of great value to both the 
engineering profession and [to] the railroads of America" (Waddell 1916:689). 

In 1916, utilizing their calculations, Waddell and Howe published tables and formulae for 
computing live load stresses in swing spans. In addition, Waddell summarized and enumerated 
the principal improvements made to swing spans by the early 1900s. They included (a) the use of 
deep drums as central pivot piers; (b) the use of additional supports ( and balance wheels) for both 
single and double track spans; ( c) adequately and scientifically designed operating machinery (rack 
pinion) and lifting apparatus ( center and edge wedges) that were connected firmly and rigidly to the 
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structural metalwork; and (d) abandonment of ball bearings and cone shaped rollers in favor of 
bearing disks of ample size and satisfactory material (phosphor-bronze disks between hardened 
steel disks) (Waddell 1916:689). 

W addell's treatise on Bridge Engineering provided bridge designers of the period with 
complete and in-depth information on swing spans. He included "economics of swings compared with 
other kinds of movable spans, specifications for designing them, directions for finding the weights 
of metal per lineal [sic] foot of span for various portions of swing bridges, depths of trusses, panel 
lengths, loadings of all kinds, combinations of stresses, details of designs for various swings and 
their turn tables, operating machinery, power determination, and machinery houses" (Waddell 
1916:699). He concluded that "if the specifications ... be strictly adhered to, and if due 
consideration be given to all the existing conditions when designing operating machinery, ample 
strength, rigidity, and endurance will be attained without any unnecessary expenditure of metal 
or shop work" (Waddell 1916:697). 

Waddell designed swing spans of immense length for American railroads. They included 
the 440-foot Jefferson City Highway Bridge, with a drum of22 feet; three 225-foot swing spans for 
the Kansas City Southern Railroad with drums of only 17 feet; and a 520-foot swing span for the 
East Omaha Bridge, which was also fabricated by American Bridge Company (Waddell 
1916 :692-93 ). He considered the turning machinery indispensable for the success or failure of these 
bridges, writing that "the machinery should [always] receive due care and attention" (Waddell 
1916:697). 

The main drive machinery responsible for turning the GH&SA span at Dickinson Bayou 
consisted of a gasoline-powered engine, which - through the use of differential gear and wheel 
assemblies - turned two line shafts. The first line shaft drove the wedges and released the rail 
locks simultaneously. The second line shaft drove a rack and pinion assembly, which opened and 
closed the span. Both operations were separate, and one had to be completed before beginning 
the next. The gasoline motor operated at a single speed and was disengaged and idled to slow the 
span's rotation because there was no breaking mechanism provided. In addition, the span could 
only turn a radius of 180 degrees. Of the four GH&SA spans GH&SA built in 1907, only one, 
erected at Bayou Boeuf, could be turned a complete 360 degrees (Young 1996: personal 
communication). 

I 

The oral tradition of SP bridge tenders indicates that Dickinson Bayou Bridge also could be 
turned manually through the use of two 2-inch by I-inch by 7-foot-5-inch steel "turning levers." 
These fit into a casting located on a vertical shaft above the main drive in the center of the span's 
deck. Bridge operator Felix Whierzbicld said, "The bridges were turned by hand when the 
gear[s] went out. It took four people to tum it [that way] and took about twenty or thirty minutes 
to open and close the bridge. [Normally,] the motor on the bridge took about five minutes [to 
complete the operation]" (Whierzbicki 1997:1). Relief tender Richard Duke said, "There were 
these two levers that we'd tum to open [the bridge] up. It was two levers connected to a wedge 
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[ casting] and you'd tum it counterclockwise until the bridge opened up and tum it clockwise until 
. it closed again. But that didn't happen very often that I know of (Duke 1997: 1 ). 

Both bridge tenders indicated that the Dickinson Bayou and Clear Creek spans were 
operational when they were locked in open positions and abandoned in 1990, proving that 
American Bridge Company swing spans could remain functional for almost one hundred years. 
Despite the advances in engineering that J.P. Morgan's company had accomplished with the design 
and fabrication of the spans produced for the ML&T and GH&SA roads during 1906-1907, the 
company did not file patents for these bridges nor any of their differential gear assemblies. From 
1909 to 1912, the American Bridge Company filed patents on a minimum of railroad-related 
product designs, including a pneumatic riveting tool, a metal punching machine, and a hose 
coupling (U.S. Patent Office 1909:10; 1910: 10; and 1912:10). 

The company did file a patent application for a tum table center mechanism in 1910, [ 42] 
and cited patent numbers on its shop drawings for "Castings" (U.S. Patent Office 1910: 279; and 
American Bridge Company, Drawing Nos. 2, 3, and 4, July 27, 1906). However, these numbers 
appear to refer to pattern numbers in the possession of each individual plant. On one shop bill was 
written," 'M' Denotes Edge Moore Patterns; 'B' Denotes Pencoyd Patterns; [and] 'T' Denotes 
Trenton Patterns" (American Bridge Company, Shop Bill, Sheet No. 3, July 3, 1906). In addition, 
these numbers do not correspond with U.S. Patent Office numbers issued during this period. 
Although it appears the company was patenting individual components instead of assemblies or 
bridge designs during this period, movable span mechanisms were being patented by structural 
engineers from as far away as Europe. F. D'or, in St.-Josse-Ten-Noode, Brussels, Belgium, for 
instance, filed a patent application for a bridge turning mechanism (U.S. Patent Office 
1908:113,667). 

The swing bridge or "draw-span" declined in use by the 1940s (Steinman and Watson 
1957:375). Steinman and Watson described it in 1957 as the "ugly duckling in the family of 
bridges." The authors noted that the longest span of this type was a 525-foot-long railroad bridge 
over the Mississippi River at Fort Madison, Iowa, which was erected in 1927. The American 
Bridge Company continued to produce movable spans well into the 1940s. One of the 
company's most notable examples was the Harry S Truman Bridge over the Missouri River at 
Kansas City, Missouri. Built by Howard, Needles, Tammen & Bergendoff in 1945, it included 
three 250-foot Through-Truss Spans, one 420-foot Through-Truss Vertical Lift Span, 18 Deck 
Girder Spans of 78 feet lengths, and one Plate Girder Span of 48 feet. The total length of the 
bridge was 2,633 feet (Steinman and Watson 1957:377). 

The GH&SA span and the Bridge Tender's House at Dickinson Bayou were maintained in 
continuous use by the SP until the late 1960s, when rail traffic on the Galveston Line began to 
decrease significantly. There was intermittent rail traffic during the 20 years that followed, requiring 
periodic maintenance and inspections. However, rail traffic was discontinued in 1990, and the bridge 
was locked in an open position and abandoned. During the decade before, the area around Dickinson 
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Bayou was gradually developed for entertainment and recreational use. The bridge was ordered 
removed as a result of the abandonment of this section of Southern Pacific's Texas routes, which 
were included as part of the merger of that company with the Union Pacific (UP) Railroad in 
1996. 

Owners of the bridge over the years: 

Galveston, Harrisburg & San Antonio Railway Company (GH&SA), 1904-1934. 
Texas & New Orleans Railway Company (T&NO), 1934-1961. 
Southern Pacific Railway Company (SP), 1961-1969. 
Southern Pacific Transportation Company, 1969-1996. 
Union Pacific Railroad (UP), 1996-present. 

No record of alterations during the bridge's first 33 years of operation under GH&SA were 
located during the research investigations. However, SP company records indicate that Texas & 
New Orleans (T &NO) maintenance crews installed power turning equipment in February 1940 at 
a cost of $828.34 and added lighting in March of that year for an unknown cost. In addition, 
T&NO work during the decade included fenders, which were added in January1941 (3,199.95); 
new approaches in December 1944 ($21, 636.20) and a Waukesha power unit that replaced a 
Sheffield engine in September 1949 ($43.23). Lighting was replaced again by SP maintenance 
crews in September 1965 for an unknown cost (Southern Pacific Property Accounting Group 
Records, n.d., n.p.). A Teledyne Wisconsin diesel motor appears also to have been added (ca. 
1973). 

Engineering Statement 

A. 

1. 

B. 

General Statement 

Engineering Character: 

Located at Milepost 38.77, the bridge is a 150-foot long, Center-Bearing, Through 
Plate Girder Draw Span, with two elevated Open Deck Pile Trestle approaches, and a 
Bridge Tender's House. The span is approached from the north and south by the Union 
Pacific trackway and by boat. The site is located in an industrial area in the vicinity of the 
town of San Leon, Texas. The site is not landscaped, and the right-of-way leading to the 
approaches is overgrown with vegetation despite its being covered with gravel ballast. 

Description of Structure: 

L Overall Dimensions: The span measures 18' in width, 150' in length and is 10' 9 7/8" 
in height. 
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2. Substructure: The substructure consists of one cylinder pier, two rest piers 
connected by a steel diaphragm and a concrete abutment. 

a. Cylinder piers: A 22'-0" diameter pivot cylinder pier is located in the middle of Dickinson 
Bayou. It has been constructed of five 7'-0" plate steel sections, which are bent to a diameter of 22'-
0", then assembled, riveted and placed to an approximate depth of28' -0". The total vertical 
dimension of the cylinder pier is 34' -1 1/2". Twelve individual steel plates (Plate A) measure 3/8" 
x 84" x 11 '-5 3/4". An additional twelve plates (Plate B), located in alternating sections, measure 
3/8" x 84" x 11 '-5 3/8". The lowest section consists of six plates (Plate D) which measure 3/8" x 
84" x 11 '-5 3/4". Horizontal joints are lapped at 2 3/4" and vertical joints are covered by splice 
plates (SAI, SA2 and SBI) which are 3/8" x 6" x 7'-0", 3/8" x 6" x 6'-9"(?), and 3/8" x 6" x 6'-
6", respectively. Rivets are 7/8" throughout (American Bridge Company, Drawing No. 15, 
January 15, 1907). 

Approximately two to four feet of the pier is exposed above the water line between low and high 
tides. The pier has been filled with concrete and contains an indeterminate number of wood piles. 
Four steel rim angle (RAI) and four rim splice angle (RSAl) sections, measuring 3/8" x 3" x 
3", and bent to a radius of 11'-0", have been placed at the top of the pier (American Bridge 
Company, Order No. C-1265, Drawing Nos. B-1586 & 15, December 27, 1906 and January 15, 
1907. 

b. Rest Piers: Two rest piers have been constructed of four 7'-0" plate steel sections which 
were assembled, riveted and placed to an approximate depth of28'-0" (see photographic 
documentation. Individual steel plates measure 3/8" x 84" x 84" Horizontal joints are lapped at 
2 3/4" and vertical joints are covered by splice plates which measure 318"x 6" x 84". Rivets are 
7/8" throughout (American Bridge Company, Drawing No. El?, Masonry Plan, June 17, 1906). 
Steel rim angle sections, measuring 3/8" x 3" x 3", are bent to a radius of 3'-0", and have been 
placed at the top of each pier (GH&SA Company, Houston, Texas, "Pier Plan for Clear 
Creek," July 29, 1907). The piers are connected by a plate steel diaphragm, whose web measures 
3/8" x 72" x 126". It is stiffened on the top and bottom by 4 angles which measure 3/8" x 3 112" x 
3 1/2" and at each pier by 2 angles that are of similar dimension. 

c. Granite Coping: Shop drawings for granite coping or masomy for the span at "Bayou 
De Glaise" [sic] showed areas of the top of the pivot and rest piers to have material "dressed 
smooth and level," and embedded into the concrete, "5'-2" below [the] base of [the] rail" 
(American Bridge Company, Order No. C-1265, Drawing No. B-1586, December 27, 1906). 
Drawings for the Dickinson Bayou Bridge indicated that less stone was used. Seven blocks of 
granite have been embedded in the concrete of the pivot cylinder pier and the abutment. Leveled 
flush with the top surface of the finished concrete, they serve as bearing platforms for the 
central pivot, the center wedges and center wedge guides. Two blocks are 18" in depth and 5'-
9" in diameter, are smooth on the top face and rough pointed on the sides. Another two 
blocks measure 31-4" x 3'-6", are 18" in depth and are similarly finished. One block is 5'-0" 
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x 5'-0" and 18" in depth. It is rough pointed on the sides and finished smooth on the top face. 
Two blocks, rough pointed on all faces, measure 2'-6" x 4'-0", and are 2'-6" in depth. The 
top faces have been finished with a 9" bevel (GH&SA Railway Company, Galveston 
Division, "Granite Coping for Clear Creek and Dickenson [sic] They serve as bearing 
platforms for the central pivot, the center and end wedge seats. · 

d. Grillages: Original grillages for the Dickinson Bayou span were constructed of cedar. 
These were replaced ca. 1941 with three steel grillages that were salvaged by SP Bridge and 
Building crews from two single track spans which were located in the vicinity of Small, Texas 
and transferred to the SPReclamation Yard in Houston. One grillage was installed on top of the 
rest piers of Clear Creek Bridge and the other two were used on the span at Dickinson Bayou. The 
existing grillage consists of one 161-6" long wide flange (24 WF 160) mounted on two plates 
which measure 7/8" x 18" x 2'-2". Stiffener angles are installed at 5'-0" centers and measure 
3/8" x 3 1/2" x 3 112" (American Bridge Company, Order No. C-1265, Drawing No. B-1586, December 27, 
1906). 

e. Fenders: Wood fenders were added to Dickinson Bayou Bridge in 1941. They consist of 
96 creosoted wood piles, 35 1-0" to 401-0" in length, which are driven to a depth of between 221-0" 
and 23'-0". The end and comer piles are grouped in threes and wrapped with 3/4" cable. Sunk at 5'-
0" intervals, they are capped with 8" x 12" circular sawn boards and have three 1 O" x 12" wood 
rails attached to the sides of the piling with 3/4" bolts (SP Drawing, Office of Division 
Superintendent, Houston, "Proposed Fender for Draw Span Over Clear Creek," April 11, 1941). 

f. Circular Rail: Eight i-8" sections of replacement rail (TSl, TS2), bent to a radius of 
9'-1 O" at the centerline, were anchored to the top face of the pivot pier in 1934. A typical rail 
section ("Carnegie Section," 55 pound) measured 3 3/8" x 3 1/2". The circular rail is 
supported by twenty-five steel shim plates that measure 3/8" x 6" x 1 O". The circular rail 
supports four balance wheels (TW) and probably has been replaced at other indeterminate dates 
(GH&SA Drawing No. 15046, Houston, Texas, August 28, 1915). 

3. Superstructure: 

a. Girders: The span's structure consists of two main girders (GIL, GIR, G2, G3L, G3R 
and G4) which have been assembled from six sections with center-to-center dimensions of 16'-6". 
They measure 150'-0" in length and are 91-0 1/2" in height. Top and bottom chords are 3/4" x 8" 
x 8" with three cover plates (CAI, CA2, CA3) added for strength. Cover plates (CAI) are 
13/16" in thickness, while plates (CA2, CA3) are 5/8" in thickness. They are 18" in width and 
of varying length. The web plates are 1/2" x 108" x 19'-10 3/4". Web splices are typically 
located at 161-11" intervals and are covered by 3/8" x 12" x 7' -8 1/2" web plates. Stiffener 
angles are 3/8" x 3 1/2" x 5". All holes were punched full size at 15/16" diameter except in 
flange plates and angles which were punched at 3/4" and reamed to full size. Similarly, all 



GH&SA RAILWAY DICKINSON BA YOU BRIDGE 
HAER No. TX-71 

(Page 11) 

floor beam connections were "punched small and reamed to iron templets" [sic] (American 
Bridge Company, Drawing No. lB, September 9, 1906; Drawing No. E4, "Erection Diagram," 
August 17, 1906). Rivets are 7/8" throughout. 

b. Cross Girders: One pair of cross girders (CG 1) is located perpendicular to and on either 
side of the center line of the pivot pier at 11-3" centers ( see photographic documentation, HAER 
No. TX-71-A-22). The top chords are assembled of riveted plate steel. They measure 3/16" x 12", 
are 21-0" in width and 121-3" in length. The bottom chords, also of riveted plate steel, measure 
3/16" x 12", are also 2'-0" in width and are 141-3" in length. The length of the girders, including 
diagonal bracing and bearing plates are 181-6 1 /2". They rest on the center bearing, which is a pivot 
and base assembly (A, B, C, Cl, C2, DG, and OB) as well as a pair of center wedges (CW)--located 
at either end of the girders-with their respective wedge seats (CWS) and guides (CWG). In 
addition, the cross-girders support, along with two brackets (BK4), one pair of balance wheels 
(TW). All holes in the flanges of the cross girders were "punched [at] 3/4" diameters and 
reamed to 15/16". Stringer and floor beam connections [were also] punched [at] 3/4" and 
reamed ... to [full size] to match [an] iron templet" [sic] (GH&SA, Houston, Texas, July 29, 
1907). Rivets are 7 /8" throughout. 

£:. Pinion Girder: One pinion girder (PG 1) is placed between a cross girder (CG 1) and a floor 
beam (FB3), above and to the outside of the centerline of the radius of the rack (see 
photographic documentation, HAER No. TX-71-A-20). The bottom chord is battered 41-0" on either 
side of a i-O" section. The top chord measures 161-6" in length and is fitted with a web plate that 
measures 3/8" x 23" x 161-2 1/2". his stiffened by angles which measure 5/8" x6" x4" and 3/8" x4" 
x 4". Two steel brackets, measuring 3/4",x 13" x 11-8 1/8", are used to connect the top chord to 
the span's main girders. The bottom chord rests on 10" x 2'-2 1/4" shim plates (SP1-SP4). All 
rivets are 7/8" throughout. The pinion girder is 11-11 3/4" in depth, and is 9 1/8" clear from the 
top of the pivot pier. It supports the rack pinion (WI), vertical drive shaft (SH16), and spur 
wheel (W2) (American Bridge Company, Drawing No. 12, August 14, 1906). 

d. Floor beams: Twelve floor beams (FBI), two additional floor beams (FB2 and FB3), and two 
end beams (FB4R and i-B4L) are assembled ofriveted plate steel and attached to the span's main 
girders. They are 161-3" in length and 3'-0 1/2" in depth. FB2 and FB3 are located on either side 
of the pair of cross girders (CG 1 ). The other floor beams (FB 1) are placed at regular intervals, 
along the length of the span. The top and bottom chords for Bls are typically 7/16" x 6" x 6" and 
15'-3" in length. However, the top and bottom chords for floor beams (FB2, FB3, FB4R and 
FB4L) are 9/16" x 6" x 6" x 15'-3". Web plates are 3/8" x 36" x 16'-3" throughout. All holes in 
the floor beams were punched at 3/4" and reamed to 15/16". Rivets are 7/8" throughout. Floor 
beams (FB2 and FB3) support two balance wheels (TW). In addition, they are fitted, along with 
another beam type (FM), with cast steel bearings (B4, B12) and brass bushings. Together, 
they carry the horizontal drive shafts (Sl 19, SH12), with their respective cast steel couplings 
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e. (SC, SC2), worm wheels (W8R, W8L) and gears (W4, W5, W6) (American Bridge 
Company Drawing No. 9, August 16, 1906). 

The floor beams are connected to the main girders by 32 brackets (BKl ), two brackets (BK2R 
and BK2L), and an additional four brackets (BK3). Brackets (BKl, BK2R and BK.2L) 
measure 2'-7 1/8" x 5'-7 7/8". Web plates are 3/8". Bent plates are 3/8" x 9" x 10 1/2". 
Stiffener angles measure 3/8' x 3" x 4" and are 6'-4" in length. The remaining brackets 
(BK3) measure 2'-5 1/4" x 1'-2". They have bent plates that are 3/8" x 13" x 2'-5". 
Stiffener angles are 3/8" x 3 1/2" x 6" and 3/8" x 3" x l'-11". All rivets are 7/8" 
throughout (American Bridge Company, Drawing No. 11, August 14, 1906). 

f,, Stringers: Twenty-four steel stringers (S5) are located about the span's centerline at 3'-
5" centers. They run the length of the span between the floor beams. Steel stringers (S2L, S2R, 
S3 and S4) are located between the pinion girder (PGl), a cross girder (CGl), and a floor beam 
(FB2). All are 9'-1 15/16" in length and 20" in depth. Four end stringers (S6R, S6L) are located 
between the end beams and floor beams at the two span ends. The stringers are connected to the 
floor beams, cross girders, pinion girder and end beams with 7/16" x 6" x 611 x 1 '-5" steel angles. 
All holes were punched full size at 15/16", "except stringer connections to floor beams, which 
[were] punched [at] 3/4" and reamed to 15/16" to match [an] iron templet [sic]" (American Bridge 
Company, Drawing No. 11, August 14, 1906). Rivets are 7/8" throughout. 

g_ Lateral Bracing: Cross-bracing for the span is provided by forty-nine 3/8' x 3" x 3 steel 
lateral braces. They are divided into the following groups: two of each (LBlR, LBlL, LB2R and 
LB2L); and fifteen of each (LB3, LB4 and LBS). They are connected to the span's main girders 
(G2 and G4) with lateral plates (LP I-LP5). Four plates (LPl), measure 3/8" x 24" x 2'-01/2"; 
eighteen plates (LP2), are 3/8" x 24" x 3'-2 1/4"; four plates (LP3) are 3/8" x 24" x 2'-11 "; and 
four plates (LP4) measure 3/8" x 24" x 3'-0". Two plates (LP5) are 3/8" x 24" x 3'-2 1/2" and 
two more plates (LP6) are 4'-2 1/4". In addition, two more plates (LP7 and LP8) measure 3/8" x 
14" x 3'-11" and 3/8" x 12" x 3'-11 ",respectively.All holes are 15/16" and were punched full size 
at 3", 3 1/2", and 4" centers. Rivets are 7/8" throughout (American Bridge Company, Drawing 
No. 12, September 4, 1906). 

h. Decking: Wood ties are anchored to the stringers (S2L, S2R, S3, S4 and S5) to SP standards 
and support standard gauge rails. Steel grating was added ( ca. 1972) between the ties and the 
span's girders (CG2, CG4) (American Bridge Company, Drawing No. 13, August 14, 1906). 

4. Mechanics: 

a. Pivot and Base: The pivot consists of one 1 '-4" diameter phosphor bronze disk ([CJ 
[Patent No. 3600]), sandwiched between two hardened steel disks (A and B) which are 1 '-4 
31/3 2" in diameter and have turned interior surfaces at radii of 3 '-11 ". The complete assembly is 
5" in thickness and all disks have been drilled and tapped to receive a 1" oil pipe. The lower 
Disk (C) has six 1/4" x 1/8" oil grooves cut into both the top and bottom surfaces. The disks are 
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contained within a cast steel oil box ([OB] [Patent No. B1894]). It is made from two castings and 
has a turned interior diameter of 1 '-5", an outer diameter of 2'-1" and is 7" in height. The oil 
box and the disk assembly that it contains is bolted to a cast steel base ([C 1] [Patent No. 1892]) 
which is 3'-6" in diameter (American Bridge Company, Drawing No. (?), 1906). 

A pivot casting ([C2] [Patent No. B1891]) is seated on the disk and oil box assembly and 
measures 2'-0" x 2'-3". It is fitted with a dust guard ([DG] [Patent No. B1893]) which has been made 
from two castings, has an outer diameter of 1 '-11 1/4" and has been bored and tapped to receive a 
1 1/4" oil pipe and couplet (American Bridge Company, Drawing No. (?), 1906). The pivot 
casting is bolted to the cross girder (CG 1) with sixteen 7 /8" bolts. Its connection with the cross 
girder is leveled with 6" x 9" steel shims. The height of pivot and base assembly is l'-9 3/4" 
(American Bridge Company, Drawing No, 10, July 28, 1906). 

b. Wedges and Wedge Guides: Lifting components include two cast steel center wedge 
guides (CWG); two cast steel center wedges (CW); two cast steel center wedge seats (CWS); four 
cast steel end wedge guides (EWG); four cast steel end wedges (EW); and four cast steel end wedge 
seats (EWS). Located beneath the span's pair of cross-girders (CG 1 ), center wedge guides (Pat. No. 
B1046) roughly measure 2'-0" x 1'-9" x 7 7/16"; center wedges (Patent No. B1047) are 2'-2" x l'-6" 
x 7"; and center wedge seats (Pat. No. B1251) are 3'-2" x 2'-1" x 4 1/2". Located beneath the 
span's ends, the end wedge guides (Pat. No. Ml 84) roughly measure 1 '-6" x 1 '-0" x 1 3/8"; end 

1/2" wedges (Pat. No. Ml 85) are l '-6" x 1 '-2 x 6" and the end wedge seats (Pat. No. 4963) are 2'-
2" x 1 '-1 O" x 6 1/2". All bolt connections are 7/8" with the exception of the anchor bolts for the 
wedge seats. They were 1 3/8" (American Bridge Company, Drawing No. 4, August 1, 1906). 
The wedge seats are positioned beneath the wedges' lower surfaces while the wedge guides are 
placed on top. All contacting surfaces were "planed" smooth during fabrication and both 
components remain fixed while the wedges are driven or pulled. Their movement results from the 
upward or downward thrust of four levers (Ll) which are attached to connecting rods (CRl). 
These rods are attached to other lever and rod assemblies (L2, CR6) which are driven by wheels 
(W5) that are seated on drive shafts (SH6) (American Bridge Company, Drawing No. 10, July 28, 
1906). 

In 1941 and in 1956, the wedge assemblies at the span's ends were replaced by Southern Pacific. 
The work included eight new Rail Wedges (Patent Nos. YR-5C, YL-5C, XR-5C and XL-5C) and 
four Rail Wedge Plates (Patent No. S-249). Cast from carbon steel, the assemblies were made by 
the Locomotive Finished Material Company in Atchison, Kansas (The Locomotive Finished 
Material Company, Drawing No. 5828, December 15, 1956; Revised August 10, 1965, and 
recorded). 

c. Shafting: Steel drive shafts are 2 1/4", 2 3/4" and 3 1/2" in diameter. Vertical shafts (SHI3, 
SH15, SH16) are 2 1/4" and 2 3/4" in diameter. They include single lengths ofl' -9 3/4" (SHI3), 
5'-6 1/2" (SH14), 2'-4 3/4" (SH15), and 3'-6 1/8" (SH16). Some horizontal shafts (SH'7R, SH7L, 
SH8, SH9R, SH9L, SHlO, SHlland SH12) are 2 3/4" diameter. They were made in two lengths of 
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2'-10 5/8" (SH7R, SH7L), one length of 3'-5 314" (SH8), and two lengths of 19'-4 3/4" (SH9R, 
SH9L). One length of20'-4 3/4" (SHlO) was cut along with two lengths of21'-1 3/4" (SHl 1) and 
one length of12'-1 3/4" (SH12). Other horizontal shafts (SHIR, SHlL, SH2R, SH2L, SH3R, 
SH3L, SH4R, SH4L, SH5R and SH6) are 3 1/2" in diameter. They were fabricated in two lengths 
of 6'-6" (SHIR, SHlL) and four lengths of 2'-0 3/16" (SH2R, SH2L). Two additional shafts were 
cut at i-O 3/16" (SH3R, SH3L); three lengths at 13 1-3 1/8" (SH4R, SH4L, SH6); and 3 lengths 
at 31-1 1/8" (SH5R, SH5L). Shafts (SH9R, SH9L, SHlO, SHl 1, SH12) are joined with cast steel 
couplings (Patent Nos. B602 and B673) (American Bridge Company, Drawing No. 6, August 
10, 1906). 

d. Gears and Wheels: Original components have been altered or removed through routine 
maintenance and repair. They included two cast steel worm wheels ([Patent No. B28] [right 
turning]), one cast steel worm wheel ([Patent No. Patent No. B28] [left turning]), one cast steel 
pinion (Patent No. 14435), one cast steel bevel gear (Patent No. 14436), two cast steel spur 
wheels (Patent No. M204), eight cast steel rack segments (Patent No. M208), and one cast steel 
pinion (Patent No. M209) (American Bridge Company, Drawing No. 2, July 26, 1906). 

~ Castings: Additional original castings included four cast steel levers for 3 1/2" (drive) shafts 
(Pat. No. 1883); twelve cast steel levers for 3 112" (gear) shafts (Pat. No. M200) (American 
Bridge Company, Drawing No. 3, August 4, 1906) . 

.£ Rods and Levers, Forgings and Pins: Rods and Levers included movable parts which were 
responsible for actuating the wedge assemblies and were included in a drawing of "Forgings and 
Pins." Eighteen Rods were forged of varied diameters, ranging from 1 1 /2" to 2". They 
included Rods (CRl, CR2, CR3, CR4, CR5 and CR6). Rod (CRl) was assembled with a 
3" diameter steel spring and connected to Lever (L 7). Additional parts included thirty-eight 
Pins (Pl- PIO) with diameters ranging from 1" to 2 3/8"; eight Trurrions (P6 and P7) with 1" 
diameters, as well as associated hex nuts, check nuts, sleeve nuts, collars and rollers 
(RLland RL2) (American Bridge Company, Drawing No. 7, (?), 1906). 

g. Machinery Supports, Machinery Struts, and Miscellaneous Supports and 
Castings: Machinerysupports included miscellaneous metal brackets and structural members 
that provided platforms, mountings and braces for various bearings that were part of the turning 
and lifting mechanisms for the span. They included two Machinery Supports (MSI and MS2) 
which measured ?1-7" in length x 10", and 51-4 1/2" x 10", respectively. Twelve Machinery Struts 
(MS3R, MS3L, MS4R, MS4L) were also fabricated. MS3R and MS3L measured 2'-7 1/2" x 11-0", 
while MS4R and MS4 L was 4'-7 112" x 11-0". Miscellaneous supports included two Rail Lifters 
(RLl), four Rail Chairs (RCl) thirty-six Rail Chairs (RC2), eight End Wedge Guide Angles 
castings included (RlL, RlR, R2L, R2R). Miscellaneous castings included shipcast Ship Roller 
"Rley" [sic] Pins for insertion into two Latch Bars (LB 1). In addition, two Latch Guards (LG2) 
were also fabricated (American Bridge Company, Drawing No. 12, August 15, 1906). 
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h. Motors and Belts: The type and make of the motor responsible for driving the wedges, lifting and 
turning the span when it was first constructed is unknown. Presumably, there was one motor 
responsible for turning two drive shafts. 

A Waukesha power unit was installed in 1949 and a Teledyne-Wisconsin diesel motor later 
replaced that unit (ca. 1973). The latter remains intact within the motor housing. A hole in the 
floor provides an opening for one belt which turns one wheel and one drive shaft. 

i. Motor Housing: A corrugated metal motor housing encloses the Teledyne-Wisconsin diesel 
motor and is large enough to allow periodic maintenance. It is connected by a steel ladder to a bridge 
operator's platform. Covered in a shed roof of corrugated metal, the housing is fenestrated with 
horizontal casements which have been glazed with 1/4" pexiglass and has a metal door which 
provides access to the ladder and metal platform. Controls for operating the motor are located on 
the main girder adjacent to the cab. 

Sources of Information 

Original Engineering Drawings: Copies of original engineering drawings are on 
microfilm 

in the Engineering Office, Houston Division, of the former Southern Pacific Transportation 
Company, Houston. Transportation Company, Houston, Texas. They are indexed as "BR 38.77." 

Early Views: No early photographs of this span were located. 
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Felix Joseph Whierzbicki, Southern Pacific bridge tender, Dickinson and Clear Creek 
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Russell Young, Union Pacific bridge inspector, Houston Division. Telephone 
interview with Stan Solamillo. December 2, 1996. Written notes. 
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This project was undertaken as part of the Historic American Engineering Record (HAER) 
in order to mitigate the adverse effect of demolition under the provisions of Section 106 of the 
Historic Preservation Act, 16 U.S.C. Section 470(f) as it pertains to the merger of the Union 
Pacific and Southern Pacific railroads. The demolition is necessitated by the abandonment of the 
Seabrook to San Leon segment of the Southern Pacific Transportation Company's Houston to 
Galveston route. This project was authorized by the U.S. Surface Transportation Board (STB), 
was funded by Union Pacific Railroad and prepared for De Leuw, Cather & Company and Myra 
Frank & Associates, Inc. The field work was conducted by ArchiTexas of Dallas, Texas. The 
recording team consisted of Stan Solamillo and Tony Martie. Historical research and analysis 
were conducted and prepared by Stan Solamillo. 

Research assistance was provided by Rosa Clipper-Fleming, who also conducted and 
transcribed the oral history interviews. Archival Photography was produced by Tony Martie and 
Stan Solamillo prepared the sketch plan. Assistance in document retrieval and general information 
was provided by Russell Young and Kevin Moran of Union Pacific. 
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