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WARREN WITH VERTICALS PONY TRUSS 

    1905
Garvin

25D3120E1700009
  

    1906
Garfield

24N2890E0510003
  Jno. Gilligan Const.

    1907
Lincoln

41E0760N3420003
  Missouri Valley Br.

    1910
Jackson

33E1670N2010001
  Austin Bros.

    1910
Muskogee
51E0990N4260006
  Vincennes Br.

    1910
Payne

60N3340E0530006
  

    1911
Alfalfa

02E0210N2740005
  Kansas City Br.

    1911
McIntosh
46E1010N4170003
  Massillon Br.
    1911
Muskogee
51N4110E0840009
  Vincennes Br.

    1912
Jefferson
34E1975N2790006
  Midland Br.

    1914
Tulsa

72E0410N3940008
  R.K. Hughes

    1914
Woodward
77N3400E0570005
  Boardman Co.

    1917
Payne

60N3400E0660007
  Canton Br.

    1917
Washington
74N4010E0020005
  Rochester Br.

    1919
Pawnee

59N3470E0520004
  Pioneer Const.

    1921
Hughes

32E1200N3930000
  Vincennes Br.

    1926
Payne

60E0600N3190002
  Boardman Co.

    1928
Grady

26E1160N2840009
  J.B. Klein

    1928
Okmulgee
56E1030N3940001
  J.B. Klein

    1928
Woodward
77N1990E0390008
  American Br.

  c1930
Cleveland
14N3160E1170001
  


First place among Oklahoma's steel trusses in tems of numbers and distribution around the state belongs to the Warren pony, particularly as a consequence of the highway department making it a standard structural type as of the 1920s (Figure 55). Today approximately 560 of these structures remain from before 1955, comprising more than one-third of the full inventory of historical bridges. They were made along standard lines, with vertical members inserted to reduce the length of unsupported chord between diagonals and riveted at panel points. Their lengths generally varied between 40 and 80 feet, though some were built in longer spans, and proved ideally suited for service on secondary routes and other moderately traveled roads in Oklahoma. The principal bridge building companies in the state could supply this type, and, judging from documented structures in existance, the leading firms included the Vincennes Bridge Company, Midland Bridge and Iron, Rochester Bridge Company, Kansas City Bridge Company, and Oklahoma City's J. B. Klein Iron and Foundry. Notable for its association with a local engineer, a 58-foot Warren standing over a creek near Skiatook has a nameplate identifying the builder as R. K. Hughes of Tulsa. Hughes worked as a county engineer and on occasion as an agent for bridge companies. 
The story of one standard type Warren truss can reveal the way Oklahoma aquired some of its bridges in the 1920s, a period of expansion. Payne County, with its growing Oklahoma Agricultral and Mechanical College (Oklahoma State University) located in the county seat of Stillwater, needed better bridges on rural roads. Based on plans (which still exist), the county commissioners received bids and awarded a contract to the Boardman Company in Oklahoma City for a 52-foot Warren pony with verticals. Boardman apparently purchased steel from the Illinois Steel Bridge Company, fabricated the span, and employed a local man to erect the structure across Stillwater Creek in 1926. Small and utilitarian, it made use of angles riveted together by stay plates for verticals, diagonals, and bottom chord, a typical plan for the day (Figure 54). 
Although invented in England during the 1840s, the Warren truss did not reach full potential until much later. With its distinctive triangular design between the chords, giving the appearance of elongated "W's" in the web, it performed best when made of steel, not the iron structural materal available at the time of its invention. Steel permitted stronger, more resilient diagonals which in the Warren were alternately subjected to tension and compression by the weight of passing loads. Likewise, pinned versions of this truss experienced greater wear at mid-span, a cause for concern among engineers. That problem, however, could be avoided with rivets. Thus, another technical advancement, the portable riveting machine that could be taken into field, contributed to the wider acceptance of the Warren. The intermediate verticals also added strength. The many Warrens remaining in Oklahoma attest to these technological changes related to bridge building. 
While pin-connected Warren trusses are generally considered unusual, their historical value is increased by good documentation. This is true in the case of a fine structure, 15 feet wide and 32 feet long, built in 1906 by the John Gilligan Construction Company. The Gilligan company from Nebraska was awarded contracts only by Garfield County, the county buying this span for a creek south of Enid. 


PRIVATE "TYPE=PICT;ALT=A major local fabricator of truss spans, Oklahoma City's Boardman Company erected Bridge 60E0600N3190002 near Stillwater in the 1920s.  It typifies the small Warren or triangular ponies extensively used on Oklahoma roads between c1910 and c1930."[image: image1.jpg]



Figure 54. A major local fabricator of truss spans, Oklahoma City's Boardman Company erected Bridge 60E0600N3190002 near Stillwater in the 1920s. It typifies the small Warren or triangular ponies extensively used on Oklahoma roads between c1910 and c1930. 

PRIVATE "TYPE=PICT;ALT=Measured drawing of a 47-foot Warren pony truss illustrates a standard design adopted throughout the state.  By inserting vertical members engineers added strength to the floor system."[image: image2.jpg]ELEZVATION—




Figure 55. Measured drawing of a 47-foot Warren pony truss illustrates a standard design adopted throughout the state. By inserting vertical members engineers added strength to the floor system. 

=====================================================================================
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The Earliest Roads and Bridges 

Oklahoma surprises people who come to the state expecting to find it part of the flat and arid Southwest. What they encounter instead is a diverse geography, embracing rugged mountain formations in the southeast and southwest, rolling prairie and plains in central and western areas, and low-lying hills along the southern border. More than 2,500 lakes (most of them man-made) and over 500 named rivers and creeks are found; the streams in the west tending to be broad, shallow, and muddy in comparison to the swift-moving currents that run in the deeper and narrower creeks of the east. The Arkansas River with its numerous tributaries drains most of the state, while the wide and sandy Red River drains southern areas. Most of the waterways, even those which are dry or carry only a small volume of water during most of the year can suddenly rise in heavy rainstorms and become raging torrents. The floods and swirling currents produced by these "Oklahoma gully-washers," can combine with beds of quicksand to make normally placid rivers dangerous waterways and formidable barriers to travel and trade. 
Unpredictable streams and stretches of difficult terrain posed challenges at all times to those who moved overland. This was true for settlers who wanted means of local trade and transportation orfor those people who crossed through Okalhoma on their way to other destinations. The earliest routes of travel followed trails initially blazed by herds of migrating animals which cut through areas offering the least resistance to their movement and crossed streams at natural fords. Early people such as the Osage, who occupied northeastern Oklahoma, developed paths in all directions from their villages; one known as the "Big Osage War and Hunting Trail", for example, made it possible for them to make war on their traditional enemies.2 Many more trails were setablished beginning in the 1830s as a result of the Mississippi River to lands reserved for their settlement in Indian Territory. While many of these dispossessed people came on steamboats running up the Arkansas, significant numbers of them traveled overland and opened new paths into a frontier, a bitter experiance remembered as the "Trail of Tears." These events, reflecting the westward push of America and the emerging significance of the Southwest in the nation's history, also signalled the start of more extensive development of overland routes through Indian Territory. 
Some of the new activity stemmed from the efforts of the U. S. Army to carry out its duties in the territory. Among its responsibilities, the army enforced government Indian policies and explored the region, the latter to strengthen American claims to the Southwest against those of foreign rivals. Beginning in the 1820s and lasting until 1870s army units constructed a chain of military posts which they linked together with a primative network of roads.3 In the earliest years soldiers had available little more than spades and axes to cut a swath through the trees and brush, and they put together drags made of heavy logs to cut down river banks and establish crossing points on the major streams. Under ordinary circumstances man and beast waded across--though sometimes makeshift wooden rafts were used--but the army also erected some simple timber plank bridges for supply wagons, intending them only for temporary use. By the 1850s, however, needing better transportation and more dependable facilities, the army introduced some of the first "permanent" bridges in the region, putting wooden and wrought iron spans across larger creeks, such as the San Bois, and the Poteau and Little rivers in the southeastern part of the territory.4 In most cases roads laid out by the military had a long-term impact. Besides being routinely used by settlers in the area and sought out by passing wagon trains, they had an influence on the routes chosen by railroad builders and highway planners. 
Prior to the Civil War, immigrants and their wagons crossed Oklahoma on trails which acquired national significance as Americans moved south and west to occupy the lands of Texas and California. The Texas Road entered Oklahoma at the northeastern corner and followed the Grand River Valley, shifting to the southwest at Three Forks (where the Grand and Verdigris rivers flow into the Arkansas) and crossing the Red River south of present-day Durant.5 This route became the principal north-south passageway for the settlers heading into Texas. For gold seekers rushing to California after discovery of precious metal there in 1849, a major route was staked out west from Fort Smith, Arkansas, generally running along the southern bank of the Canadian River. So steady did the traffic become on the California road that it developed into an economic asset for the territory, spurring commerce and town building at many points on its way west. Simular enterprises sprung up on the route of the Butterfield Stage Line that angled its way through southeastern Oklahoma and across the Red River, conveying passengers and mail to the Pacific Coast between 1856 and 1861.6 


PRIVATE "TYPE=PICT;ALT=The first "permanent" bridges across the Arkansas River at Tulsa.  The wagon bridge (foreground) was opened in 1904, and the Frisco Line railway bridge entered service during the 1800s."

Figure 2. The first "permanent" bridges across the Arkansas River at Tulsa. The wagon bridge (foreground) was opened in 1904, and the Frisco Line railway bridge entered service during the 1800s. 


Realizing a chance to profit from the greater volume of people and trade through their territory, tribal leaders decided to permit the setting up of toll roads, bridges, and ferries at strategic points. The Choctaw Nation, for instance, authorized the collection of tolls for six-year periods, exempting Choctaws from these levies while gathering revenues from outside travelers to pay for local improvements--an advantage still stressed by proponents of tollways. Toll bridges operated by Native Americans became so popular that by 1870 only a single free bridge supposedly could be found along the Texas Road. One bridge on the route, standing across Hickory Creek, southwest of Muskogee, became a stratgic prize in the Battle of Honey Springs in 1863, one of the few major engagements that occured in Indian Territory during the Cival War.7 At another site where the Texas and Butterfield roads crossed the Red River, a Chickasaw named Benjamin F. Colbert initially operated a ferry and then erected a toll bridge in the 1870s. When the territory's pioneering railroad came through the area during the 1870s, the Missouri, Kansas and Texas Railway, popularly called the Katy, built its bridge at Colbert's Ferry, further establishing this location as a main route into Texas. 


PRIVATE "TYPE=PICT;ALT=Bridge 40E1272N4707000, a Midland Valley Railroad truss converted to automobile use in LeFlore County."

Figure 3. Bridge 40E1272N4707000, a Midland Valley Railroad truss converted to automobile use in LeFlore County. 


The coming of the railroad to the territory after the Civil War made a dramatic improvement in overland transportation and set in motion far-reaching economic and political changes that culminated in statehood in 1907. The metal truss bridge, a symbol of American industrial progress and the ability of the railroads to conquer natural obstacles with engineering and technology, multiplied in Oklahoma between 1870 and 1910. The Santa Fe, Frisco, Rock Island, Katy, and other railroad companies expanded their routes. American supremacy in the design and construction of iron and steel truss bridges owed much to the railroads, whose need for stronger and more durable spans advanced the art and science of bridge building. As a leading force in Oklahoma's development, the railroads often were the first to erect permanent bridges over major waterways. For example, the Katy built multiple-span truss bridges across both the Canadian and Red rivers during the 1870s. After floods washed away its hastily-built timber trestle on the Arkansas River, the Frisco relaced it with a combination wood and iron truss securely anchored to stone piers (Figure 2), a typical practice of railroads improving their service.8 
On occasion the railroads adapted their bridges for horse and wagons by adding a wooden roadway for those travelers willing to pay a toll. A group of homesteaders in 1891 made use of a railroad bridge on the Canadian River when rising waters made fording the river impossible. With considerable effort, fifteen to twenty men dragged three fully loaded wagons at a time across the rails and ties of the 1,900-foot Rock Island bridge, keeping an eye out for approaching trains.9 In an unusual case in 1913, Bryan County, under pressure from voters for a new bridge, ordered the Missouri, Oklahoma, and Gulf Railway to add a wagon road to the bid truss bridge it had built a few years earlier over the Red River.10 Over the years as railroads in the state reduced mileage or replaced obsolete structures their old bridges sometimes found their way onto the road system, a few examples of which remain today. A heavily built, Parker-type truss made in 1903 by the Pennsylvania Steel Company for the Midland Valley Railroad, then building from Arkansas to Muskogee, stands in its original location as an automobile bridge near Poteau (Figure 3). 
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The Drive for Good Roads 

Aside from the railroads, the overland transportation system by the early twentieth century had not advanced much beyond its primitive beginnings. Roads were crude, most times barely scarring the surface of the ground, and they either rigidly followed the section lines that marked boundries of private property or haphazardly wandered across the countryside, connecting with nothing in particular. Bridges, where they existed at all, were simple and rickety and were wisely avoided in the interests of safe passage. Some of Oklahoma' wide, sandy rivers, such as Red, acquired "straw bridges," consisting of a mat of grass and brush laid on the river bottom. The enterprising individuals who made them charged tolls for their use. With the aid of blowing sand and few more layers of straw these spans eventually rose fifteen feet or more above the river bed. The Indian nations had continued the practice of licensing toll bridges; the Creek and Muskogee tribes, for instance, maintained several wooden toll bridges on their lands during the late 1800s. Shortly after Benjamin Colbert lost his first bridge to floods, he organized the Red River Bridge Company in cooperation with a few Texas investors and operated a much larger structure on the site between 1890 and 1908.11 Such toll spans owned and operated by Native Americans, though relatively few in number and attracting more involvement by non-Indians, formed important links on roadways of this period. While toll bridges would remain part of Oklahoma's road system until the 1930s, Indian ownership virtually disappeared by the early 1900s. 
Destructive floods in 1902 persuaded Oklahomans to make road improvements, so thought the president of the territory's Good Roads Association, who also believed this disaster taught people the "economy and wisdom of building perminent bridges and their superiority over cheap wooden structures."12 Washouts of this kind heightened public awareness, but, in the long run, more important factors seemed to be at work. 
For shaping a society and altering its landscape few forces matched the power of the automobile, the first examples of which appeared in the territory around the turn of the century. By 1905 Tulsa reportedly had over two hundred automobiles on its streets and by 1912 the state claimed sixty five hundred motor vehicles. Motorists gave their enthusiastic endorsement to organizations advocating good roads that sprung up across the nation and became the chief proponents of state road departments. The lobbying efforts of this group in Oklahoma played a major role in creating the State Highway Department in1911. 
Almost at once, the governor chose newspaperman Sidney Suggs of Ardmore the first road commissioner, reconizing his leadership of the good roads association and his campaign for the new state department. Suggs held the view--one shared by some reform thinkers at the time--that roads were moral agents capable of preserving the virtues of country life threatened by the growth of cities. "That men will be saved from the penitentiaries and women from the unmentionable life into which so many are forced by the environments of the city," would be benifits derived from better roads, he wrote President Taft in 1911.13 
Progress came slowly, however. The town of Watonga took credit for having the state's forst paved highway in 1909 when an engineer from the U. S. Office of Public Roads supervised a group of local men in building a few miles of gravel roadway. By 1910, its records showing only twenty"three miles of hard surfaced roadway, Oklahoma ranked last among states in this important category, a yardstick for measuring development.14 
The laws and customs throughout the country at the time placed road and bridge matters under the control of local government, a power jealously guarded by most Oklahoma counties. An exception appliled to tribal lands over which the Bureau of Indian Affairs and other federal agancies had jurisdiction. Where the counties were concerned, commissioners contended with tight budgets and their own lack of knowledge about the technical side of road and bridge building. Professional engineers were in short supply and they cost money the counties did not have. In response to pressure for improvements, county officials adopted low-cost solutions. To a great extent they made use of local builders to construct small timber spans or stone arch bridges. Under the right conditions, such as in Kay County, abundant local material in the hands of skilled stonemasons produced some excellent stone bridges. 
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A New Era in Bridge Building 

Most often counties elected to buy prefabricated metal spans made by bridge building companies. Suspension bridges, a type usually associated with major structures such as the Brooklin Bridge of 1883, gained in early popularity as simple and inexpensive spans because they avoided building piers in shifting sands and required less material for construction. Counties also saved public money by authorizing private toll bridge companies (Figure 4). In 1898, for example, Cleveland County permitted construction of a suspension bridge on the Canadian River near Noble to carry increasing amounts of wagon traffic. Pawnee County in the early 1900s awarded several contracts to N. HJ. Sturgis and his Oklahoma Bridge and Structural Steel Company to put suspension Bridges over the Arkansas River. Sturgis, whose Oklahoma City company was the state's first bridge builder, erected simple structures, putting up slender, spindly steel towers and stringing wire cable or rope between them to suspend a swaying plank floor (Figures 5 and 6).15 




Figure 4. Three ways of crossing the Neosho River at Miami: ford,
ferry, and toll bridge.
Shows Bridge 58E0062N4510004 in c1901 at its original site. (Miami Public Library) 

Figure 5. Suspension bridge over the South Canadian River at Noble c1900. Such structures were made from stone, wood, rope, and steel cable. (Western History Collections, University of Iklahoma Library) 
PRIVATE "TYPE=PICT;ALT=Three ways of crossing the Neosho River at Miami: ford, ferry, and toll bridge.  Shows Bridge 58E0062N4510004 in c1901 at its original site. (Miami Public Library)"



PRIVATE "TYPE=PICT;ALT=Suspension bridge over the South Canadian River at Noble c1900.  Such structures were made from stone, wood, rope, and steel cable. (Western History Collections, University of Iklahoma Library)"




PRIVATE "TYPE=PICT;ALT=This Sturgis suspension bridge shown c1899 was one of the first metal bridges from an Oklahoma builder."

Figure 6. This Sturgis suspension bridge shown c1899 was one of the first metal bridges from an Oklahoma builder. 



Figure 7. Flooding of the South Canadian River in 1921 threatened the Lexington-Purcell Toll Bridge. (McClain County Historical Society) 


PRIVATE "TYPE=PICT;ALT=Flooding of the South Canadian River in 1921 threatened the Lexington-Purcell Toll Bridge. (McClain County Historical Society)"





The desire to profit from building bridges at strategic points spared public expense--at least initially, many being bought out by the state later--and resulted in some major projects. For a cost of $59,870, lawyer and banker Dorsett Carter contracted in 1911 with the Central States Bridge Company of Indianapolis to construct a fifteen span, double intersection Warren through truss on masonary piers ofer the South Canadian joining the towns of Lexington and Purcell (Figure 7). Fred Barde, Oklahoma correspondent for the Kansas City Star, reflected the enthusiasm of 5,000 people who gathered for this auspicious event to celebrate man's victory over a dangerous natural obstacle. 

Throughout its length in Oklahoma the South Canadian River has always been an insurmountable barrier to rural traffic, and because of this fact communities on either side have been as widely separated as if a mountain range lay between them. The bed of the South Canadian, however, is a flat waste of sand from half a mile to a mile in width with a shallow and often narrow channel of water wandering at will from one side to the other. The river bed is a quaking quicksand, difficult of passage in low water, and a death trap when the river is in flood. Hundreds of human lives have been lost in the South Canadian since Oklahoma was opened to settlement, and the loss in wagons and live stock and crops has reached a vast sum.16 

PRIVATE "TYPE=PICT;ALT=Left half of This publicity photo of the Norman Toll Bridge at its opening in 1918 shows it supported 800,000 pounds of weight.  Oklahoma City photographer "That Man Stone" took this picture of Batteries C and E of the 5th Artillery Regiment."

PRIVATE "TYPE=PICT;ALT=This publicity photo of the Norman Toll Bridge at its opening in 1918 shows it supported 800,000 pounds of weight.  Oklahoma City photographer "That Man Stone" took this picture of Batteries C and E of the 5th Artillery Regiment."

Figure 8. This publicity photo of the Norman Toll Bridge at its opening in 1918 shows it supported 800,000 pounds of weight. Oklahoma City photographer "That Man Stone" took this picture of Batteries C and E of the 5th Artillery Regiment. 



PRIVATE "TYPE=PICT;ALT=Bridge 44N3970E1330004 once formed part of the Norman Toll Bridge.  This 152-foot Parker now crosses Walnut Creek near Purcell."



Figure9. Bridge 44N3970E1330004 once formed part of the Norman Toll Bridge. This 152-foot Parker now crosses Walnut Creek near Purcell. 


Figure 10. View of a typical shop manufactureing metal truss bridges by the early twentieth century. (Darnell, Directory of American Bridge-Building Companies, 1840-1900) 

Directory of American Bridge-Building Companies, 1840-1900)" src="jpgs/fig10.jpg" width=370 


However, businessmen in the neighboring town of Norman saw the new Lexington-Purcell Toll Bridge as an economic challange and promptly began efforts to build a rival span. Completed in 1913 by the Kansas City Bridge Company, the 2,200-foot Norman Bridge, offered an alternative route for travel and trade in central Oklahoma. Spans salvaged from both these toll bridges can be found today on rural roads in the state (Figures 8 and 9). 
When it came time to purchase highway bridges, spending sizable sums of money for items most only dimly understood, county commissioners moved ahead cautiously. Some counties even delegated representatives to visit bridge manfactures in the Middle West--the Chicago Bridge and Iron Company, for instance. After meeting company officials and inspecting the shops, they placed orders for standard structures that could be shipped west in railroad gondolas and erected by local workers sometimes supervised by a company representative.17 This approach to buying bridges soon became unnecessary when companies sent salesmen or "territory men" into Oklahoma to visit the counties. Agents ordinarily brought catalogs illustrating standard designs made by the company in different lengths and weights, with or without ornamental features. Some catalogs contained testimonials to the soundness of the company''s bridges made by satisfied customers in some remote town or county. Representatives of the Austin Brothers Bridge Comapny of Dallas sold from a Book of Standard Steel Truss and Beam Span Bridges that included prints and illustrations of bridges that could be ordered for six to ten ton loadings and in widths of twelve to sixteen feet.18 
By the early twentieth century, when Oklahoma was beginning to develop its roads and bridges, the principal bridge companies had already made great progress in designing and producing standard truss bridges. As these bridge shops received orders and specifications from the field, they laid out a truss suited to the particular job and then employed mass production techniques to prefabricate the span according to standard plans. Writing in the early 1900s, a bridge engineer and expert on hte subject, Thomas Curtis Clarke, sharply contrasted older methods, whereby "every new span was a new problem" for engineers, with modern techniques. 

Now, the proportions of lengths of span to height, and the length of panels, have been fixed by practice. Connections have become so far standardized theat the duplication of parts can be carried to its fullest extent. The proper spacing of rivets is now better understood. Designs are so made that machine tools can make every part. Great accuracy is attained and the sizes of parts have increased. The bridge is never assembled until it reaches the staging or falseworks, and it comes together like the parts of a clock. Much of it is fastened together by power rivetrers. Except in a few instances, the American bridge builders know that the designs of the engineer of the purchaser will be simular to those that he has been in the habit of working under, and no abnormal features will be embodied. Everybody now knows what every one else is doing.19 

Bridges built from patterns by these methods would become the mainstays of the Oklahoma road system as it grew through the early years of statehood (Figures 10 and 11). 




PRIVATE "TYPE=PICT;ALT=Delivering a new truss bridge by railroad in 1909, Okfuskee County. (Western History Collections, University of Oklahoma Library)"

Figure 11. Delivering a new truss bridge by railroad in 1909, Okfuskee County. (Western History Collections, University of Oklahoma Library) 


Numerous bridge companies with national and regional reputations joined the bidding for Oklahoma contracts. Established builders from Ohio, Indiana, and Illinois, looking for new markets away from the highly competitive Middle West, gained an early foothold in the state by setting up offices in Oklahoma or nearby. Central States Bridge Company, Rochester Bridge Company, and Vincennes Bridge Company were among the most aggresive Indiana builders to come. Ohio's Canton Bridge Company quickly took a leading role through the work of a civil engineer and agent named Joseph W. Hoover who made Kansas City, Missouri, his base for selling truss bridges throughout Oklahoma (Figures 12 and 13). Besides Hoover himself, Canton's success, which lasted until about 1919, may be attributed to its flexibility in offering counties a wide range of standard bridge types from inexpensive bedsteads to big Parker-type through trusses (Figures 14 and 15). 
Companies more regional in scope also became active in Oklahoma. Prior to the First World War, for instance, the John Gilligan Company and Monarch Engineering, perhaps related in some way since both operated out of the small Nebraska town of Falls City, sucessfully bid for projects in the northernmost counties along the Kansas border. But preeminent among the regional builders were several located in the Kansas City area, including the Midland Bridge Company (often personally represented in Oklahoma by owners Messrs. Freygang and Trocon), the Kansas City Bridge Company, the Pioneer Construction Company (created in 1918 by leaders of the Canton Bridge Company in Kansas City), and the Missouri Valley Bridge and Iron Company of neighboring Leavenworth, Kansas. This group of companies, along with agents from a few midwestern firms, made Kansas City the principal center for building Oklahoma's highway bridges, relying on the superior system of railroads connecting Kansas City to combine reputations for good, serviceable trusses, proxmity to Oklahoma, low freight rates, aggresive marketing of their product, and simular factors to become the predominant builders(Figures 16 and 17). 




PRIVATE "TYPE=PICT;ALT=Three ways of crossing the Neosho River at Miami: ford, ferry, and toll bridge.  Shows Bridge 58E0062N4510004 in c1901 at its original site. (Miami Public Library)"

Figure 12. Three ways of crossing the Neosho River at Miami: ford,
ferry, and toll bridge.
Shows Bridge 58E0062N4510004 in c1901 at its original site. (Miami Public Library) 



Figure 13. Suspension bridge over the South Canadian River at Noble c1900. Such structures were made from stone, wood, rope, and steel cable. (Western History Collections, University of Iklahoma Library) 



PRIVATE "TYPE=PICT;ALT=Three ways of crossing the Neosho River at Miami: ford, ferry, and toll bridge.  Shows Bridge 58E0062N4510004 in c1901 at its original site. (Miami Public Library)"



PRIVATE "TYPE=PICT;ALT=Flooding of the South Canadian River in 1921 threatened the Lexington-Purcell Toll Bridge. (McClain County Historical Society)"

Figure 14. This Sturgis suspension bridge shown c1899 was one of the first metal bridges from an Oklahoma builder. 


PRIVATE "TYPE=PICT;ALT=The Canton Bridge Company built Bridge 72N3950E0460005, a pinned Parker, across Bird Creek south of Skiatook.  The builder plates on the portals show 1912 as the date of construction."


Figure 15. The Canton Bridge Company built Bridge 72N3950E0460005, a pinned Parker, across Bird Creek south of Skiatook. The builder plates on the portals show 1912 as the date of construction. 


Figure 16. Among the most ornamental bridge plates in Oklahoma, this one identifies the Rochester Bridge Company. 

PRIVATE "TYPE=PICT;ALT=Among the most ornamental bridge plates in Oklahoma, this one identifies the Rochester Bridge Company."



Two companies established plants in Oklahoma City for fabricating steel bridges and selling them to both county governments and the Oklahoma State Department of Highways. Austrian-born Jacob B. Klein and his brother organized the Jacob B. Klein Iron and Foundry Company in 1909 and made structural and ornamental items until the 1920s when they also began building bridges. Choosing to operate under another name until establishing a reputation, Klein's bridge business expanded under the skillful direction of R. W. Robberson. He later reorganized the firm as the Robberson Steel Company.20 Meanwhile, John R. Boardman, who came to Oklahoma City from his native Illinois, founded the Boardman Company in 1910 (Figure 18). He became a bridge builder around 1915 after purchasing the Imperial Iron and Steel Company on a site in the southwest part of the city that remains the company plant today.21 Klein and Boardman did not deal exclusively in bridges, but sold a variety of metal products, including oilfield supplies and structural steel for building contractors. Although no other Oklahoma company matched them in bridge building, an Oklahoma Ironworks in Tulsa and a Muskogee Ironworks made some trusses in the state. 

PRIVATE "TYPE=PICT;ALT=Builder plate from a Pratt bedstead pony truss in Rogers County."

Figure 17. Builder plate from a Pratt bedstead pony truss in Rogers County. 


Catalog bridges acquired by the counties in the early days became objects of ridicule and criticism that seemed to originate among trained engineers who hoped to establish higher technical standards for bridge construction. W. C. Burnham, long the state's chief bridge engineer, apparently remarked that the only requirement for a highway bridge prior to 1910 was that it carry a "threshing outfit" a few times a year.22 This fit the view expressed by others that foolish and stingy county commissioners, who were also corrupted by dishonest bridge salesmen, built cheap, flimsy spans contemptuously referred to as "tin bridges." Journalist Frederick Barde, who promoted stone and concrete structures, found Oklahoma's metal bridges "notorious for their general worthlessness" blaming the "mistaken judgement" of commissioners and the "business cunning" of the companies. However, State Highway Commissioner Suggs exonerated the 





PRIVATE "TYPE=PICT;ALT=A letterhead rendering of the Boardman Company's plant in Oklahoma City.  Boardman and J. B. Klein were the principal home-owned Oklahoma bridge builders."

Figure 18. A letterhead rendering of the Boardman Company's plant in Oklahoma City. Boardman and J. B. Klein were the principal home-owned Oklahoma bridge builders. 





"absolutely helpless" county officials for they had come under the sway of the "tin bridge trust", a "blood-sucking outfit" that erected shoddy bridges. "The cheap stuff that is being installed with your money," he warned taxpayers in 1912, "is not only costing you nearly twice as much as it is worth, but is a constant drain on you for repairs."23 
The fact that so many of these early trusses survived long past their intended lifespan, intact after washouts, accidents, collapses, and minimal maintenance, attests to their general quality. The reputation of the bridge companies, even the best of them, suffered from their association with banker J. P. Morgan"s steel trust, formed in 1901, and his American Bridge Company, a consolidation of many formerly separate and independent builders. In practice Oklahoma county commissioners did not seem intimidated by the companies since they often rejected bids for being too high or not sufficiently competitive and they withheld payment until new bridges satisfied them.24 There is evidence that commissioners changed their mind about work already under contract, deciding on a different location or size of structure, and became so delinquent in paying for work completed that companies were forced to seek redress in the courts. Reporting that late payments became "almost a custom" in some counties, the State Engineer in 1917 believed bridge companies raised prices anticipating the expense of legal fees from court cases. Still county records show justifiable complaints against the companies for careless work and at least circumstantial evidence exists of collusion and bid-rigging. In most counties, after an initial period of active bidding by as many as eight to ten major companies, one or two builders would become dominant, consistently edging out competitors by a few dollars and receiving the contracts. Despite persistant complaints that company agents conspired in bidding for projects, critics never proved their allegations against the bridge companies.25 
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Meeting New Challenges Since World War Two 

The end of the war in 1945 did not bring immediate improvement. The highway department found itself facing problems similar to those of its counterparts across the nation. Most urgent was the need to reconstruct a highway system damaged by the severe demands of wartime use. To this were added longer term issues. The list of priorities needed to include preparing for a steady increase in the volume of traffic--the department foresaw future vehicles "going farther, faster, and more often," building roads and bridges according to uniform specifications, and proceeding with plans to develop a network of integrated highways.58 However, progress came slowly in the postwar period due to continuing shortages of some materials, primarily steel, and competing demands for state and federal funds. Conditions were further aggravated by instances of mismanagement and corruption inside the department.59 Even under the best of circumstances, the rapid increase in the number of motor vehicles exceeded efforts to add more highways. As late as 1955, twenty percent of Oklahoma's state roads were still unpaved. 
In the decade following the war, bridge building in the state became more standardized. To a great degree this reflected the uniform specifications adopted by the Federal Bureau of Roads. Oklahoma also made widespread use of concrete in this period, finding it a strong, reliable, and low cost material for constructing numerous standard type beam and girder spans. Precast concrete hastened work on the site and further reduced the cost of construction. While concrete bridges proliferated, the steel truss remained a choice for department engineers who still made use of the K-truss through span and the camelback pony, frequently in combination, for major structures. The types shared some advantages. Both were economical designs with determinate stresses that were readily manufactured from standard structural shapes and then riveted and bolted together. In a representative case, when needing a new structure on U. S. 70 near Broken Bow in 1948, the state mixed two K-trusses with three camelbacks to cross the Mountain Fork River. 
State bridge engineers had also come to see by the late 1930s that good design and solid construction alone did not guarantee the permanence of some structures. Particularly on the wide, sandy streams of the west, such as the Washita, Canadian, and Red rivers, stabilizing the streambanks by placing steel jetties upstream proved a valuable technique in reducing the amount of erosion that was responsible for washing out bridge foundations. More than protecting the structures, this innovation permitted Oklahoma to shorten spans by as much as 50 to 500 feet, this being the length formerly added to a structure to guard against bank erosion.60 
By the mid-1950s, with an economy made robust by a booming petroleum industry and its role restored as a principal crossroads in the Southwest -- an area of fast population growth touted as the "Sunbelt"-- Oklahoma would begin to transform its highway system. The state revived the toll road, opening in 1953 the Turner Turnpike to provide a high-speed, four-lane, divided highway between Tulsa and Oklahoma City. Its success inspired several others, including the Will Rogers Turnpike (1957) connecting Tulsa and Joplin, Missouri, and the H. E. Bailey Turnpike (1964) between Oklahoma City and Wichita Falls, Texas. Complementing these state-built expressways, the federal government assumed a vastly expanded role in road building, a far cry from its hesitant first steps in 1916. At the urging of the Eisenhower administration, Congress in 1956 created the Interstate Highway program, formulating a plan to construct 41,000 miles of modern high-speed roadways across the country. 
These developments seemed to cast a shadow over the lowly truss bridges and masonry arch spans of the past. Once hailed as opening the state to a brighter future, they were now blatantly out of date and lost from view on dusty country roads and in decaying sections of the central cities. In truth, however, many of them must now accept a new and equally constructive role. Today they should stand as mute reminders of past engineering and industrial achievement, but, more than that, as testimony to the value Oklahomans gave transportation as a progressive force in building their community. 
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Massillon Bridge & Structural Steel Co., Massillon, OH Bridge Number County Bridge Type Year 46E1014N4170003 McIntosh Warren Pony 1911

