Anderson’s Orders

Founded on the fourth of July, 1828, built cheaply and fast, and returning high profits, the railway grew 165,000 miles across the American landscape in just 60 years.
 The subsequent transformation of travel and trade was enormous, and it came at a cost.  Mid-century marked the beginning of a surge in deadly railway accidents.
  Highly-publicized accidents like the 1856 Great Camp Hill Disaster, in which more than 55 people died, most of them children on a Sunday School outing, fomented public outrage with railroad management.  Just as quickly as they had been built, trains and the trade traveling on trains became the new locus of nineteenth-century risk response systems. 

The 1856 Great Camp Hill disaster illustrates some of the crucial risk issues.  On July 17, in Montgomery County, a little north of Philadelphia, a regular early morning train just coming out of Gwynedd station crashed into a special excursion train.  Both trains burst into flames, making the splintered wreckage and trapped victims unapproachable. The story was immediately detailed to the Philadelphia and New York papers and made headlines for several days following. 

A coroner’s investigation was held two days after the accident.  In sworn deposition, John H. Town, the Vice President of the North Pennsylvania Railroad, explained why the regular trains were not given any particular orders for that day.  He said, “written instructions are only given to the conductors of the special trains; the regular trains were always according to the regular time-table, unless there are other instructions special to the conductors of the regular train.” 
   The special train did have instructions issued on July 16 about when to run the next day. Included at the end of those instructions was an admonition to the regular train to wait for 15 additional minutes for the excursion train. The final line of the train order read as follows:  “Should the excursion train get more than 15 minutes behind, it must be kept out of way of regular trains.”  Conductor Vanstavoren on the regular train followed these orders to the letter, but Conductor Hopple of the excursion train did not.  Loaded up with teachers, children and parents, Hopple left late and initially traveled slowly.  Having got behind his time, he did not wait on a siding for the regular train to pass but instead tried running faster to make up for lost time.  On the regular train, Conductor Vanstavoren and William S. Lee, the engineer, were not in agreement about what to do. In his deposition Lee said he had asked Vanstavoren what to do after they had gotten underway, because, he said, “I had a faint recollection that when he received orders the week previous, he had been instructed to wait at Master-Street, or some other point on the road, fifteen minutes for an excursion train, and I thought he might so have been instructed again.”
  Vanstavoren ordered him to go ahead, but slowly, with the whistle blowing.  The excursion train, gaining speed, rushed around a blind curve; Conductor Hopple never saw or heard the regular train coming the opposite way. The head-on crash was reportedly heard five miles away.  Descriptions of the wounded and the dying make for difficult reading.  Vanstavoren, who survived, reported the accident on the morning of July 17 and committed suicide that same afternoon.  He was later exonerated by a jury. Hopple, the excursion train conductor, was charged with main responsibility for the accident.
  Engineer Lee concluded his testimony, “They were so far behind that they ought to have switched off at Edge Hill; they were eight minutes on our time and fifteen minutes over their own time; I did not know at the time of the collision what their time was.”
  
Human error caused the accident:  the conductor of the excursion train was late and reckless, and the regular train had somewhat ambiguous orders added to the end of the orders for the special train.  In addition to these problems, one odd phrase in the testimony stands out: “I did not know at the time of the collision what their time was.” Standard railroad time was 30 years in the future; time “on” the two trains might well have been different, depending upon the watches of the two engineers.   Communication, coordination and time were the problems that the rapidly growing railroad generated.

Public attention to this and other disasters, however, was only slowly translated into law and policy.  It was not until 1893 that Congress passed the Safety Appliance Act, which enjoined railroads to add automatic brakes and couplers.  And these measures, it must be noted, were not esteemed very successful.  Considering only railway workers themselves, in 1893, 1 out of 428 workers was killed and 1 out of 33 was injured.  After the Safety Appliance Act, in 1904, the rates grew worse: 1 out of 357 was killed and 1 out of 19 was injured.
  March Alrich’s Death Rode the Rails gleans from trade papers of mid-century that a lack of training caused many railway accidents.  He says, “In 1889 a survey of sixty large carriers by the U.S. Commissioner of Labor found that the average duration of employment for engine runners was 8 months; for conductors and flagmen 7 months, for fireman and telegraph operators 5 months, and for brakemen, 3.8 months.”  Dispatchers are not listed, but station operators were occasionally as young as 15.
  Aldrich also noted that while trainmen were fired for egregious mistakes, they were also rewarded for ignoring the established safety rules and maintaining the schedule. By gathering these kinds of statistics for consideration, the public, the railways and the government began an ongoing dialogue about the best way to regulate complex systems of technology.  

To the railroads are attributed the centrality of control in industrial concerns and the inspiration for nineteenth-century America’s self-image of modernity and speed.   They also introduced new concepts of risk in exchange.  As with Lloyd’s, multiple risk response systems were developed for the same journey:   merchants had bills of lading, which tracked specific shipments as they were loaded on and off of the trains, and engineers had train orders, which were designed and managed by the railway itself.   Furthermore, risk in exchange of goods was conflated with public demands for passenger safety.  Railroad companies responded with books of rules, rules that relied upon each person knowing his duty, understanding his place in the hierarchy. Forms accompanied those rules, relying on new methods to coordinate time and action. In mid nineteenth-century America, on the railroad, risk was controlled by systems that encouraged simultaneity, standardization, and unceasing attention to one’s job.  

Railroad workers themselves contributed to the system of hierarchy.  One such offering, The Train Wire: A Discussion of the Science of Train Dispatching, was published by Pennsylvania employee J. A. Anderson in 1883,
 just when railroad standard time was being adopted.  Anderson served as a Superintendent on the Belvidere Division of the Pennsylvania Railroad and wrote his book on the science of dispatching inspired by the work he had done revising the rules of the Pennsylvania Railroad.  Anderson was a member of the General Time Convention, a group of railroad managers and supervisors who had been meeting regularly since 1874 to discuss scheduling issues.  The General Time Convention adopted much of Anderson’s thoughts on the matter of dispatching.  Anderson’s work described the new need for simultaneous understanding and action and across space.  His book featured Standard Code, giving examples of exactly how each train order was to be composed and sent.  In the relatively quick adoption of his work by the General Time Convention Committee, his system received the approval of his knowledgeable peers.  Moreover, the first edition of The Train Wire in 1883 coincides with time standardization.

It was November 18, 1883, when the bells of St. Paul’s in New York City struck noon twice.  On that day, adjustments were made across the country as most railroads adopted a common convention for time-keeping.  By 1891, the date of the second edition of Anderson’s book, the Committee no longer needed to focus on matters having to do with time-tables.
  There were some roads that were slower to adapt Anderson’s ideas than others, but there was not a great deal of controversy over his proposed duplicate order system.  What the railroads developed afterwards were the training programs to help dispatchers use the system that had been created.   Spoilage, missed deliveries, loss of goods and loss of profit were all whittled down to the risk of sending an incorrectly worded order.  Responsibility for the loss was assigned by the bill of lading. And indeed, the risk was great, as every form associated with the journey held enormous possibilities for catastrophic error and lengthy litigation.  In combating railroad catastrophe, Anderson was influential in the way that an attentive, earnest and thoroughly detail-oriented mid-level bureaucrat is influential:  without fanfare.  There is no secondary literature on Anderson, and there is no claim in this chapter that his work on reducing risk calls for a new understanding of the well-known railroad-and-time narrative.  He is simply interesting as an exemplar, as a man of his times managing risk in a system that he partially devised and described as clearly as he knew how to do.  Very little about the process of giving a train order escaped his notice or direction.  He is, perhaps, part of a larger narrative: Anderson’s aim to eliminate the risk of human error, and indeed the very title of his work, presages the management control methods described in Frederick Taylor’s The Principles of Scientific Management of 1911.

 
Merchant Influence on the Railroads 
Many quintessentially American businesses of the mid-nineteenth century were rail-dependent or rail-inspired.  Richard Sears of Sears & Roebuck was a station agent in North Redwood, Minnesota, who got his start selling watches to other station agents on his line. The refrigerated food industry was launched with Augustus Swift’s cars in 1881. Buffalo Bill’s long-running Wild West Show and P.T. Barnum’s circus –shaping the larger-than-life American self-image – relied on trains for transport and advertisement.  Even in his final days as a performer, Buffalo Bill’s show moved 1,100 performers in seventy eight rail cars.
  Although social character and attitudes differed greatly between geographic areas, opportunities and threats created common ground for American businessmen. The advent of mass production in factory settings; the rise of cheaper canal and railroad transportation; and the telegraph, which transformed the price of information, each destabilized and re-configured long-distance trade. A single staple item, flour, shows these changes.  In 1840 the mid-East Coast region supplied 65 percent of America’s flour, but by 1850, it supplied only 57 percent and by 1860, just 39 percent.
   Other suppliers in other regions had access to markets. Because the price of shipping had dropped radically, local producers could become merchants in the traditional sense, trading goods across a long-distance. Local producers could also be put out of business by long-distance competitors, and not everyone prospered because of the new trading opportunities. Agriculture in particular had a thin margin of profitability, 
  and the period of railroad expansion is fraught with tension over railroad price-fixing. Disruptions characterize the period, but new merchants using and depending on long-distance trade were no longer risk-taking entrepreneurs or wealthy elites. Access to long-distance shipping was open to anyone who could pay.  

Access does not equal influence, however, and the presence of local merchants as customers and investors did not initially influence the railroad’s organizational response to risk.  In fact, there was little capital available from local investors for the kind of large-scale project that a new road represented.  Economic historian John Majewski examined early railroad investors in Virginia and Pennsylvania, and he argued that while the situation varied from region to region, local merchants remained less influential.   In Pennsylvania’s Cumberland Valley, Majewski showed that about $100,000 of start-up capitalization came from state legislatures, of which 85% was an outright “gift.” Another portion came from the locals, most of whom received nothing in return but praise in local gazettes for their patriotic feeling.  But the majority of funds came – directly and indirectly – from nearby Philadelphia.  Majewski enumerated the investment as follows: 

A preliminary list of stockholders that recorded the location of investors shows that the 51 investors from Philadelphia invested far more money ($105,750) than investors from the two local counties of Cumberland ($46,250) and Franklin ($35,350).  Most of the Philadelphia money came from wealthy merchants, bankers and financiers – men such as Charles S. Boker (President of Girard’s Bank), William Craig (President of the American Life Insurance Company), and Hyman Gratz (President of Pennsylvania Life Insurance Company).  

He suggested that the commitment of local and big-city investors must be understood in the context of the investment of the Second Bank of the United States. It had a $200,000 interest in the railroad, a purchase which had been mandated in the Pennsylvania charter of the bank.  The Biddles of Philadelphia purchased most of a second offering of preferred stock.  In the following ten years, preferred stock owners got a steady 8% dividend, while others received little or nothing in return.  In the end, the Cumberland Valley railroad was purchased by the Pennsylvania Railroad in 1859.  This complex web, repeated from state to state, argued Majewski, generally resulted in select investors receiving much better returns.  In terms of influence through investment, it seems that locals, and smaller investors who might have used the railroads, gained little from what support they gave to railroads.

In his “Patterns of American Railroad Finance,” Alfred D. Chandler Jr., historian of American business organization, advanced much the same argument with regard to larger interstate railroad projects. “The cost of the extensive east-west projects was too great, their profits too uncertain, to attract private capital.  If they were to be built at all,” he argued, “they had to be financed by public loans based on a state’s ability to tax rather than by private loans based on a corporation’s ability to pay.”
   The difference between capitalization for a railroad and that of other businesses was disproportionately large: in the 1850s it took about $500,000 to start up a large textile mill; two decades later it cost $400,000,000 for the Pennsylvania Railroad to complete the expansion of its system.
 In the early 1830s as railroads began, sterling and dollar bonds issues were sold in the London market, and London money flowed into the American infrastructure. After financial crises of the late 1830s, a combination of state aid, stocks and bonds kept railroads solvent, but many railroads south of New England remained indebted.  For a brief period in the 1840s, Boston money and a Boston circle controlled the Pennsylvania railroads.
  When the railroad’s needs for financing exceeded Boston’s financial market in the 1850s, New York became a central source for funds.  To be successful at all, aspiring railroaders had to go where the money was. The merchants who truly gained a return and influenced railroad organization were elite financiers.  

Running railroads required not only capital, but also far more in the way of professional management skills, and far more professional managers, than any business had ever before required.   Its demands were simply more complex and more detailed than any previous corporate undertaking. To the extent that railroad operations were centralized in the hands of the few elite merchants, it also makes sense to posit that a top-down hierarchy might obtain throughout.  Merchant elites relegated management to a professional class of authority-minded engineers.  As regards financiers and management, the case of the Pennsylvania Railroad is illustrative. In his “Power and Accountability on the Pennsylvania Railroad, 1846-1878,” James Ward detailed the increasing disenfranchisement of the Pennsylvania’s Board of the Directors.  Between 1847 and 1852, the directors allowed their chief engineer, J. Edgar Thompson, extraordinary authority to attend director’s meetings and influence decisions.  However, in 1853, most of the board retired. The new president, Samuel Merrick, got along very poorly with Thompson. After resignations, re-assignments, and board resolutions, it was Thompson who was elected the new Chairman and President of the Company.  As President, Thompson held few meetings, consulted the board rarely, and gave them the duties of deciding gifts to the YMCA and the use of granite for the new office building.  Power was vested in Thompson himself, the former engineer become financier, and he expanded the Pennsylvania greatly while overseeing all of its management and operations.  His knowledge of working organizational principles formed the backbone of the working road.
   But his independence, argued Ward, while increasing efficiency and profitability, did not serve well the future incarnations of the Pennsylvania Railroad. Allowing for no checks and balances, it laid the groundwork for later directors of the Pennsylvania to fail in their responsibility to manage the road.   The capitalization, scope and complexity of the Pennsylvania required expertise in engineering as well as financial instruments.  Thompson was one extraordinary individual who had both, and he shunted to one side those who lacked what he had.  Railroad management was no place for amateurs. Mid-size firms and merchants as customers, then, were not invited to suggest methods for management.  Railroad managers interacted with merchants and the public on the most basic of levels – safety.  And as it happened, safety and time were increasingly connected.  

Time Passages

Financiers and managers, engineers, conductors and passengers all had to cope with the newly obvious problem of time. Wolfgang Schivelbusch, among others, has argued convincingly that the railway changed social perception of time.  His 1986 work, The Railway Journey: the industrialization of time and space in the 19th century, reviews contemporary literature on the effect of the railroad
 time.  Referencing Lewis Mumford’s organization of history, Schivelbusch says: “Compared to eotechnical space-time relationship, the one created by the railroad appears abstract and disorienting, because the railroad …negated all that characterized eotechnical traffic; the railroad did not appear embedded in the space of the landscape the way coach and highway are, but seemed to strike its way through it.”
   To this point, James Gleick, author of Faster, The Acceleration of Just About Everything, commented: 

Until they could ride the trains, few people traveled fast enough to notice clocks set differently at their destinations.  It took telegraphs and telephones to synchronize clocks separated by hundreds of miles.  In a networked world, time as a universal, ticking away everywhere in unison, seems normal, but to the nineteenth century it came as a shock – an unwelcome side effect of technology….Artificial, constructed, industrial-age time gave people a sense of its presumed opposite, natural time, a flow unbroken by machines, punctuated only by the swings or cycles of nature….
  

While Schivelbusch and Gleick are certainly right about a new public orientation toward time, an artificially-imposed time was not really new with railroads; multiple mechanical and natural authorities for time were part of the centuries before the railroad.

Pre-railroad, postal services began to create a common time. By the early 1800s, city magistrates in Europe were urged to have one clock, the postal clock, regulated by solar mean time.  Other city clocks in towers and churches were to be set by the postal clock. In his History of the Hour, Gerhard Dorhn-van Rossum commented, "Already before the age of the railroads the 'time of transport' had rendered the "time of the cities" obsolete."
  Northanger Abbey, written in 1798-99, but published in 1816, offered a slyly humorous glimpse of the authoritative town clock in measurements of time, distance, and speed.  Austen's heroine Catherine Moreland met her brother James and his friend John Thorpe on a street in Bath, and they began a discussion of the trip Moreland and Thorpe had just finished.

 [John Thorpe] took out his watch: 'How long do you think we have been running it from Tetbury, Miss Moreland?'

'I do not know the distance.'  Her brother told her that it was twenty-three miles.

'Three-and-twenty!' cried Thorpe; 'five-and-twenty' if it is an inch!'  Moreland remonstrated, pleaded the authority of road-books, innkeepers, and milestones; but his friend disregarded them all; he had a surer test of distance.  'I know it must be five-and-twenty,' said he, 'by the time we have been doing it.  It is now half after one; we drove out of the inn-yard at Tetbury as the town-clock struck eleven; and I defy any man in England to make my horse go less than ten miles an hour in harness; that makes it exactly twenty-five.'

'You have lost an hour,' said Moreland; 'it was only ten o'clock when we came from Tetbury.

'Ten o'clock!  It was eleven, upon my soul!   I counted every stroke. This brother of yours would persuade me out of my senses...'
 

Time and distance measurement had references:  road books, innkeepers and milestones. But all authorities, all difficulties, were set aside in favor of the fictitious speed of a horse.  The demi-villain of the piece, John Thorpe, is shown to be inattentive as well as idly boastful – but to his credit, the difficulty of distinguishing between ten and eleven o'clock surely must have been a common problem. 

The clock and the postal service run by the clock continued to be the benchmark of punctuality. Early and enthusiastic railroad promoters used the postal service as a standard:  in 1825 Charles McClaren told readers that after the railroads were laid, commodities might be able to travel "with the regularity and speed of the mail coach"
  The postal service, pre-railroad, demonstrated that mastery of time across large areas of space was feasible. Time did not necessarily have to be local.  With rail, however, the locality of time became obvious, in part because quick travel highlighted differences. Americans had the means and opportunity to notice these small differences. John Stover’s Iron Road to the West; American Railroads in the 1850s described the problem. “In 1857 Dinsmore's American Railroad Guide showed that when it was noon in Washington, D.C., it was 12:24 P.M. in Boston, 12:12 in New York, 12:02 in Baltimore, 11:48 in Pittsburgh, 11:53 in Buffalo, 11:31 in Cincinnati, and 11:07 in Saint Louis. Some cities served by more than one railroad actually had several different times.”
  “I did not know at the time of the collision what their time was,” – the comment made by Engineer Lee in 1856 – makes perfect sense, for 1856.  And in his case, the need for alignment could not have been more evident.
The railroad underscored the value of common time.  By the turn of the century, lawsuits had been brought to establish the rights of passengers with regard to railroad punctuality.  An overview of cases written in 1901 by W. M. Acworth noted Louisiana and Illinois mandated that railroads “keep at each station having a telegraph office a notice board on which shall be recorded ‘in hours and minutes’ the amount of lateness of any train which is due to arrive.”
 Passengers now had a right to punctual trains. Furthermore, accurate standard time became an item of exchange.  Some record of passing time was readily available through inexpensive instrumentation, but “accurate” time was hard to come by.  Town jewelers paid annual fees to observatories and received the most accurate time by way of telegraphy. Those who had paid for access to the most accurate time advertised it as a point of prestige.
 Carlene Stephens, curator in Division of Engineering and Industry at the National Museum of American History, and Ian Bartky of the U.S. Army Laboratory Command have each published on the impetus for standardized time. Bartky emphasized ongoing scientific endeavors to observe meteorological phenomenon, and Stephens highlighted the coordinated telegraph time technology used by William Bond on behalf of the railroads.
  It is worth mentioning that the railroads do not get all the credit in either telling; they are one of the several social groups with an interest in standardized time.  Charles F. Dowd, president of the Temple Grove Seminary for Women, is credited with publishing and promoting the idea of time zones in 1869. William F. Allen, permanent secretary of the General Time Convention, and familiar with the needs of scientists, moved to organize the railroads some thirteen years later. In 1883 many railroads – or some 79,041 miles of track – adopted standardization.  A year later, the 1884 International Meridian Conference, meeting in Washington, D.C., agreed upon Greenwich as the prime meridian for the world and established world time zones.  Time standardization was one of the solutions to the risks raised by the railroad.   Developing risk-response tools depended upon it.  The train order, as described by Anderson, is impossible to use effectively without time calibration.  Time then took its place in rulebooks.  Its importance was re-emphasized by the telegraph.  
Rulebooks, Telegraphs and Timepieces 
Railroad traffic control, approached from an operational point of view, seemed to have been worked out in action first, and recorded later. But within a short period of time, the necessary rules were written down. Between 1838 and 1857 three large roads, the B & O, the New York & Erie and the Pennsylvania, all took steps to organize with greater efficiency and safety.  Most active in the development of operating rules was Daniel McCallum, General Superintendent of the Erie, Benjamin H. Latrobe, Chief Engineer of the Baltimore & Ohio, and the aforementioned J. Edgar Thomson, President of the  Pennsylvania Railroad.  Each developed risk-response systems which included rule books, training for dispatchers, and train orders.  
The need for operative rules of traffic flow on the railroad was underscored by the public outcry over another early accident.  In the decade before the Camp Hill disaster mentioned above, the Western Railroad of Massachusetts had already gained infamy for careless safety standards. Completed in 1841, the Western ran for a hundred and sixty miles between Worcester and Albany. The road was single track; it connected two key commercial centers; and there were twelve daily meets (times when trains going opposite directions passed each other). On October 5, 1841, there was a collision at that intersection which killed a conductor and passenger and injured seventeen others.  Investigation uncovered “that there was general confusion and laxness in transmission of orders regulating train movements from the top management to the train crews.”
 The solution was to reorganize, to establish clear lines of authority, and to ensure that the rules enforced safety.   

Not all railroads needed the stimulus of an accident to spur them on to better management. As early as 1838, Louis McLane, president of the B & O, requested a survey of the nine major railroads in the middle states to see if there was something to be learned from the different styles of management. The information gathered was both instructive and indicative. There was a multiplicity of titles for similar jobs. Some railroads took on duties that others did not. There was wide variety in the method of ticket-taking. A few, such as the Boston and Providence and the New Jersey Rail Road, were extremely careful, and others were apparently rather cavalier. Some printed the "rules of the road;" some apparently assumed that learning on the job was good enough.  

The B & O created many of the conventions that other roads followed.  In absence of telegraphs or remote signaling, there was an established buffer system – that is, all trains were to wait for a certain period of time if the expected train meet did not occur.  In order to ensure that a following train did not hit the leading train, safe distances were established.  Trains were kept safe by space, time and information.  The rules required

one half mile or more apart – and no train may leave a station within five minutes of another...Enginemen running in the wake of other trains are required to stop and enquire often enough to be sure of the distance at which they are from trains in their advance.…in approaching all stations they are required to check their speed, so as to avoid all possibility of collision with trains or cars occupying the track. 

Rules also allowed trains to proceed slowly with the brakeman walking ahead. The 1848 B & O manual was quite specific about these points. Rules provided for lights in front and back of the train at night, and for flagmen to herald the train by at least three-quarters of a mile in case of difficulty. The conductor had to “stop as soon as possible and learn the meaning of any earnest signal upon the road. There must be no taking this or that for granted, and the disregard of such notice will be reckoned a reason for discharge.”
 

Timetables were created not only to alert passengers when trains were leaving, but also to show conductors when trains were supposed to take their turn along the single track (with sidings). Depending on the timetable and the goods carried, trains were “superior” or “inferior.”  A late train lost its status, became an irregular train, and had to give way to every other superior train. Generally, for trains going in the same direction, passengers took priority over freight.  Trains running in opposite directions were governed by time and by flag.

One hour's advantage shall be given to the eastward bound train over those of the same class going westward; thus, when an eastward bound train arrives promptly at the regular meeting point, and the other does not arrive, the former may proceed on its time and have the prior right to the track until it shall, by losing time, become two hours late when it shall stop and give the track to the other train....Neither the eastern nor the western train, however, when short of the meeting place, and proceeding upon finding the other two hours late shall go beyond the meeting place without a man far ahead with a flag or lantern.
 

A hierarchy of time status was, for B & O engineers, the necessary and obvious method by which the traffic on the road was ordered.   Through these 1848 rules the B & O not only codified standard procedure but also provided for the many daily contingencies.   

By way of comparison, the 1849 rules for the Utica & Schenectady – exactly fourteen – are elegantly concise, but not necessarily an improvement on the B & O's rules. Rule one establishes which trains run on which track; two specifies Schenectady as the standard time; and three sets the speed and times of arrival.  Rules four and five give the directions for signaling a breakdown and handling an extra train; rules six and seven explain the standard switches and lamp signals.  Rules eight through thirteen enumerate the duties of specific employees.  The closing rule, fourteen, became a standard in future operating rule books.  "[A] ny person in the employ of the company, who refuses or neglects to observe the above instructions, will be promptly discharged."
 Although more elaborate systems were being developed and applied to the larger roads, many smaller roads simply operated as they had done before, by training employees on the job.

All of the rules enumerated by these early pre-telegraph books depended upon directing the ears and eyes of the employees – the conductor, the engineer, the flagman, the brakeman – to do the job at hand. The system's success was entirely a question of the senses, of being alert. The conductor needed a view far enough ahead to be sure that no opposing train was coming down the tracks.  He required enough time and room to brake in case of an unforeseen obstruction.  His watch, as the only instrument that connected him to the rest of the road, was essential. It had to be correctly calibrated to the railroad’s time, and he had to use it correctly.  He needed to wait the correct length of time on the siding before proceeding on the track.  In addition to staying alert, the conductor had to make careful and sensible decisions about how to carry out his duties in light of missing information. When a train broke down, or halted in a tunnel, or ran off the track, or otherwise failed to appear when expected, the solutions were solutions of the senses: to become audible by a blast of the whistle, to become visible by flag or fuse. In this system speed was immediately sacrificed; the flagman had to walk ahead to signal the other trains, and the other trains had to slow or stop, up and down the line, until the problem was solved.  Prior to the telegraph, and prior to the block system, time, hierarchy and attention were the dominant methods of management.

The railroad's obvious growth potential, along with its well known technical problems, attracted a host of hopeful inventors. Telegraphs had already had a long history of experimentation, and were held – in the nineteenth-century – to be something of a “boondoggle.”
  Telegraphs, as they had been developed by the 1840s, could have seemed to be an obvious solution to communication difficulties, but when the Magnetic Telegraph Company first approached the New Jersey Railroad, their offer was rejected.  Doubts ran both ways:  some railroad officials believed it would not work, and others believed that the telegraph would hurt the line by enabling people to do business by wire instead of traveling. The management of the B & O, however, was intrigued, and granted Samuel Morse permission to lay wire along the track. The first telegraph train dispatching order was given by Charles Minot, the new superintendent of the B & O, in September of 1851. When a westbound passenger train upon which he was traveling was delayed, Minot sent a wire to stop the oncoming eastbound train at Goshen.
 In effect, Minot restored superior status to his own late train. The engineer of Minot's train, a stickler for the rules he had been so carefully enjoined to follow, refused to go forward. Minot relieved him of responsibility and took over the running of the train. 

By 1854 Daniel McCallum, working as General Superintendent for the New York and Erie, had embedded the telegraph in his railroad system. He created the division superintendent's position and directed a flow of data at him so that he could generate decisions about the day-to-day operation of the road. The division superintendent supervised three departments: maintenance of way, machinery, and transportation. The master of transportation had the job of seeing that the trains, people, luggage and freight each got to the correct destination. He supervised the conductors, engineers, firemen, fuel and lumber agents and depot agents. The depot agent, in turn, supervised clerks, weight masters, car regulators, laborers, watchmen and porters. The kind of data needed to make decisions about operations was gathered through the telegraph. It was minute and voluminous: hourly and daily reports were given on the position of cars, on loadings of freight, on delays. Railroad officers understood this kind of data flow as an economic necessity in deciding rates: “only analysis of these reports could provide the information necessary to determine what were the costs of carrying an item, and whether, therefore, the charges produced a profit or not.”
   

McCallum's 1856 annual report to the President of the New York and Erie introduced a form that captured the data: "[h]ourly reports are received by telegraph, giving the position of all the passenger and the principle freight trains... the information being entered as fast as received, on a convenient tabular form, shows, at a glance, the position and progress of trains, in both directions, on every Division of the Road."
 This "tabular form" was the dispatch sheet, the tool used to understand, at a glance, what was happening on the road. The dispatch sheet, a visualization of time and space, allowed the dispatcher to capture individual conditions, to record regular events, and to envision future meets of the trains, based not only on the parameters in front of him but also on his judgment of the abilities and personalities of his engineers. It required the ability to predict, and to predict accurately, what would happen under a variety of circumstances.
  (See appendix B for a twentieth-century example).  

It is worth noting that Daniel McCallum of the New York and Erie, the first to create a dispatch sheet, volunteered and was given wartime responsibility for all of the Northern train operations as a brevet major General in the Union Army.  He is also credited with designing and disseminating the first organizational chart, a chart which explained the flow of command in the railroad.
 Not only did McCallum envision the railroad as a series of interlocking geographical units that could be run by divisional supervisors, but also he thought carefully about the role of each employee.   In the same 1856 report to the President of the New York and Erie, he said “All that is required to render the efforts of the railroad companies in every respect equal to individuals, is a rigid system of personal accountability through every grade of service.”
  He expected reports to include details of lost luggage, misplace waybills, and delays or damages, as well as freight received and forwarded.
 

His ideas about order are also reflected in the Pennsylvania Railroad Rulebook because President J. Edgar Thompson knew McCallum’s work and used it on the Pennsylvania.
  The Pennsylvania Railroad, founded in 1846, was an early adapter of new safety techniques. It issued its first rulebook in 1849.  The 1857 Rulebook, small, pocket-sized, and thin, promoted safety regulation through employee regulation.  Its opening sentence asserts that “every employee is expected and will be required to yield a willing and cheerful obedience…and when an individual enters or remains in the service of the Company it will be considered as in itself an expression of willingness to do so.”
 It formally and unequivocally told its employees how they were to manage their jobs, to whom they reported, and included accurate watches and the use of the telegraph for several roles. 

The General Despatchers, the Station Despatchers, the Passenger Conductor, even the Supervisors of repair, all managed time as well as men.
1. The General Despatchers or Train Masters receive their instructions from the Division Superintendent, to whom they shall make their communications respecting their duties. They will report to him promptly all failures or neglect on the part of employees that may come under their observation….

3. They shall carry the correct standard time and compare frequently with Train Hands and Road men. In case of accident of detentions to Trains they shall proceed at once to the place, and assist in removing the difficulty. In such cases they will be particular to see that every precaution is taken by Train Hands and others to ensure the safety of approaching Trains.

Similar instructions were given to the Station Despatchers or Yard Masters who were also under the direction of the Division Superintendent. 

8. They shall see that the Conductors and Train Hands are on hand and ready for duty at the time required, and that both Engineman and Conductors have the correct time, proper Schedule and all the Signals, Lamps and other fixtures required by the Rules and Regulations for the safety and proper management of their Trains.

Passenger Conductors and Freight Conductors were likewise charged with keeping the time in rule number 4, which appeared in the job description of each:

4. They shall keep a good and reliable time-keeper always in their possession whilst on duty; regulate it by the standard time-keeper of the Company before starting with their Train, and see that the Engineman, of their Train, has a watch in his possession which has been regulated by the same standard time-keeper of the Company and compared with it, and with the time-keeper in their possession.

Even the Supervisors who were not on trains were to keep time and compare it with that held by the Foremen and Station Agents. 

With regard to the management of risk in trade and transit, the rules were also explicit.  Freight Conductors had the responsibility of thinking through what needed to be delivered first and what could wait.   They were also made responsible for damages to freight and for communicating by telegraph the status of goods delayed. 

12. They must attend to the delivery of all Way Freight, according to the manifests or memorandums furnished them; delaying the Train as little as possible in its delivery.…Cars containing Way Freight will be left in preference to Through Freight.…Should a car be left behind, notice of the fact must be forwarded by telegraph from the next Station to the Division Superintendent, and also note made of it on their report. If cars are left containing Live Stock, or articles of a perishable nature, Conductors of Trains following will not fail to attach them to their Trains, even if it be necessary to leave other cars with goods of a less perishable nature, to enable them to do so.

23. They will be charged with Freight lost or damaged through their negligence, while under their charge.

Depot Masters were also told to take advantage of the available technology on behalf of passengers.  “Depot Masters… shall use the Telegraph, and other facilities afforded by the Company, to trace out and return to its proper owner all missing or unclaimed articles of Baggage.”
  Finally, the foreman of Road repairs was charged with keeping the telegraph in good working order. 

If there is one impression to be gleaned from the 1857 PRR rules, it is that a knowledge of one’s duties was the best preventative against the risk of catastrophe.  The Rules set out authority lines between superiors and inferiors.  The general dispatcher, or train master, stood between the division superintendent and the employees in the freight trains.  The station dispatcher, or yard master, answered to both the division superintendent and the general dispatcher. Conductors for passenger trains were not so specifically under the station dispatcher’s authority, although he could refuse to allow a Conductor to start a train who was “unfit…to perform the duties assigned to him.”
   Enginemen and train hands were his province. The station dispatcher had a rather heavy set of responsibilities.  Among the working tools specified for the station dispatcher were manifests, a memorandum book for writing down train departures and special orders, and a watch. He was responsible to see that the engine crews and engines were ready to go as well as the train crew and conductor.  Schedules, signals, and lamps were his responsibility. Manifests, private cars, items to be forwarded and missing items were to be checked as well.  Yard equipment and switches were also under his care.  

Of particular interest is the emphasis on time.  In 1857, time standardization was twenty-six years in the future.  Thus, everyone charged with keeping the time was an intermediary between railroad time and local time.  Early railway signaling and safety were dependent upon a timetable and accurate time.  A train on the tracks was like a ship at sea, cut off from communications, and dependent for safety upon everyone’s compliance with an agreed-upon schedule.  Trains were designated superior and inferior trains, depending upon whether they were passenger or freight.  As noted above, after an initial designation, status rested upon being punctual, which depended on a proper understanding of the time (or, more precisely, what time the station master says it is). Trains lost their status if they were late, and became irregular trains. However, if they were able to make up time, they regained their rights.  Many accidents were due to trains hurrying to regain their rights to the track.
 As with personnel, so with trains: status, linked to an exact knowledge of time, was the risk-response system.  The Rule Book not only specified how dispatchers were to relate to others, but also the way safety as a whole was negotiated as a form of hierarchy. Hierarchy was maintained through a flow of orchestrated action and recorded extensively and minutely.   Steve Usselman, a historian of the nineteenth-century railroad safety movement, proposes that “the vision of safety held by most railroads…emphasized the importance of regularity, routine and accountability.”
  It was personal accountability and training that make up a large part of railroad risk management.

By the 1860s these engineering managers – McCallum for the New York & Erie, Latrobe for the Baltimore & Ohio, and Thompson for the Pennsylvania Railroad – had helped to establish the risk-response documents that enforced safety on the road. Considered as artifacts, rulebooks, time-tables and dispatch sheets work together.  Typically, tools work best in some necessary location, but rule books had no necessary physical location.  They were small enough to be carried and consulted at will. Likewise, a train schedule could exist anywhere and everywhere.  It must simply be known or available to those who need it.  In contrast to these, there is a necessary physical location for the dispatch sheet, with the designated general dispatcher to whom all the information is sent and from whom decisions regarding the line are made.  In a larger sense, the whole risk-response system ran by the company’s engineers who determined that certain information be gathered at each point. 

But one problem remained:  how to communicate the same information to everyone who might be using the rails on the same day or even the same hour?  The employee most responsible for safety was the railroad dispatcher, and his job was the nexus of control and responsibility.  Many railroad managers were ready to adopt telegraphs to support dispatchers and did so as fast as the technology permitted. Indeed, the information which supplied the train order was scarce before the advent of the telegraph, as the old system suggests.  And its adoption, while generally smooth, required a new understanding of risk management at all levels.  The story about Minot’s first telegraphed train orders, which in many versions has something of a smugly triumphant tone,  contrasts the stiff older employee who refused to try something new with the smart young manager who brought the train safely in.  

Train Orders
Among the active improvers, a railroad superintendent who studied and responded to new needs, was J. A. Anderson, author of The Train Wire: A Discussion of the Science of Dispatching.   Anderson was, as mentioned above, the Superintendent of the Belvidere Division of the Pennsylvania Railroad.  The Belvidere –Delaware Railroad (Bel-Del) was constructed in 1850 and connected Trenton to Lambertville, Milford, Philipsburg and Belvidere.  It added a stop in Flemington in 1854 and ran independently until 1871, when it was leased by the Pennsylvania Railroad.  Anderson, who worked on the Bel-Del, was retained as one of the Pennsylvania’s employees.  During his tenure at Pennsylvania he participated in the work of revising company rules, so he must have enjoyed the confidence of his superiors and perhaps had a gift for organization and policy.   He acted with the members of the Time Convention Committee who created the Rules on Train Dispatching.  They, in turn, used Anderson’s work on dispatching first published in 1883.  Those rules are now part of Standard Code, the term for operating rules since adopted by most working railroads.   In 1891, the year that his second edition was published, Anderson had retired from his position as Superintendent and was serving as the Superintendent of the Voluntary Relief Department of the Pennsylvania and allied roads, in Trenton, New Jersey. The Voluntary Relief Department had been organized in 1886 to provide insurance coverage for railroad workers and their families in the event of sickness or death.  Given the high death and injury statistics presented in Usselman’s work, The Voluntary Relief Department was a necessary institution. It was funded by the company and employees of the road (employee participation was not mandatory). Again, Anderson was an early appointee; he joined management of this department just five years after it had begun.  In both of his roles for the Pennsylvania, Anderson held positions of responsibility and trust, with an emphasis on training and care of employees.

The person who wrote Anderson’s 1891 introduction, B. B. Adams, Jr., had himself written a short piece on “The Life of Railroad Men” in 1890 and was familiar with the skills that superintendents and dispatchers needed to learn.  Adams knew that the Anderson’s methods, in particular the duplicate order, were already in use on some roads.  However, the duplicate order was not adopted everywhere.  Adams wrote: 

When [Anderson] first wrote, this form or order was in use on few roads.  Many officers were ignorant of it, and most others knew of it in only a vague way or looked upon it with disfavor as impracticable for roads doing a heavy business.  Now the requirement that all trains concerned in the execution of a specific movement should receive the order in the same words, is widely recognized as an axiom, and rules based on this principle are fast coming into general use.

Adams agreed that an apology for the system was still necessary in 1891, because there were those who did not use it, or did not understand it fully, or were not sufficiently practiced in it.  By 1891 Standard Code was used on 70,000 miles of American railroads. 

Anderson’s manual was relatively short, and its twelve chapters were readily absorbed.  It described the difference between single and duplicate order forms and strongly recommended eliminating human error as far as possible.  The primary method of safety regulation was to make the dispatching job habitual, something that a person of modest skills could do.  It focused on the mechanics of writing and copying. It decreed how much information to put in one order.  It explained exactly where to put the order pages as they were generated.  It devoted a lengthy review chapter to the “Telegraph Rules of the Time Convention,” also called Standard Code, as developed by the General Time Convention Committee, and formally adopted by the second edition of the book.  It offered eleven types of forms (Forms A-I) for 11 common railroad train orders and detailed how to request them from a printer.  The science of dispatching, said Anderson, was the most economical means of moving as much freight and as many passengers as possible without needing to lay in double tracks.  And finally, the superintendent was urged to “careful instructions,” and “intelligent supervision.” (144)

Train orders were given when the pre-established timetable was not followed because something unusual had happened, and the regular system of meets whereby one train passed another could not be followed.  At the time when Anderson wrote, there were two methods of dispatching:  by single order, or by duplicate order.  Single orders required, in fact, that a dispatcher send three different orders.  The superior train was told to wait at a particular station; the station master was told to hold the superior train; and the inferior train was told to continue onward.   Three steps were taken to allow one meet to be made in safety.  As this mental exercise was multiplied by many trains at many different points along the line, the danger of making a mistake grew more and more likely. Yet, noted Anderson, “[t]hose unacquainted with this work would be astonished at the extent to which the skill of some dispatchers in this direction has been developed…many men have moved traffic of huge dimensions safely and with entire satisfaction by the ‘single order’....” (11). But Anderson’s concern was that the single-order system lent itself to error.  In order that men of acknowledged “great personal ability and skill”(11) ought not be required for dispatching, and so that “superintendents may, if necessary, commit this work to comparatively unskilled hands,”(13) the duplicate order system was recommended.  In such a system, one order is given to everyone.  For the example above, the two trains and the station agent were simply told to meet at a Station.  If a supplemental rule were added – the train that can enter a siding without backing should be the one to do so (138) – then most meetings were simple as well as safe.  Anderson remarked, “An experienced Dispatcher under the single system has stated that in visiting an office where the duplicate was used he was surprised that those engaged there appeared to have so little on their minds” (12-13).
  Anderson was at pains to point out the mental strain of a competent dispatcher working with single orders rather than duplicate orders. His goal was to create a system that, in its simplicity, did not lend itself to complication or error. 
The ideal train order, as Anderson envisioned it, was simultaneous and exact, avoiding the human error to which the dispatcher was exposed.   Regarding the content of an order, he debated whether two or more train meets should go out together, and decided in favor of one idea or action per order.  He allowed that multiple actions do go out in one order, as his example showed. To enforce by example, Anderson offered a copy of a confusing train order form and of a form correctly written (to the eye of the novice, both are confusing!)  For the clear order, each of two trains was told where to meet at a series of stations along the line.  The confusing order does the same, but it is sloppily written and hard to decipher.  Anderson recommended that the order below be separated into duplicate orders, each with one train meet, and each order succeeding the next.
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	Figure 15  Confusing train orders
	Figure 16  Well-written train orders


 In chapter One Anderson enumerated nine legitimating conditions for train orders:  the engineman must “know that it is given by competent authority;” that “others concerned have corresponding orders;” that they are “so clearly expressed that they cannot be misunderstood;” and that are delivered so “as to insure their certain and correct reception by the proper persons” (4, Anderson’s emphasis).  The form “and even the paper on which they are written” (4-5) should be clearly comprehensible. The order should come from “a designated dispatcher” and that the trainmen must be confident that “every source of danger has been carefully considered and guarded against” (5).  His concluding thoughts are interesting and suggestive of future management trends: “nothing should be left to mere personal care that can be provided for by fixed methods of proceeding” (6-7).  Finally, “a methodical following out of a carefully prepared mode of proceeding is a most valuable means of providing against many of the chances of failure” (7).  These, when compared to the rules adopted by the General Time Commission in Chapter Nine, are remarkably similar.  Signatures, orders, and the protocol for telegraph line failure are each covered again.  By including his earlier chapter alongside the later developments, Anderson shows that his thinking had become the Standard Code for all. 

Anderson labored over the mechanics of writing and copying, including the use of a copying manifold, the necessary carbons, proper piece of tin, and a Faber No. 4 pencil.  For the engineman, the orders were posted in a clip in his working space; for the station agent, they were put in a box mounted around the signal control.  The agent could not move the signal until he had re-read the order pertaining to the oncoming train.  When a dispatcher worked with a telegraph operator, they were not to rely on conversation.  Instead, the dispatcher wrote out the order on his manifold and handed a copy to the operator.  Receiving operators (if there were more than one) each put their station signal to danger before writing down the new order, and then, one by one, read back the order to the main dispatcher, who read his own copy while listening.  Anderson warned: “an operator has been known to hear the name of a meeting place correctly, write it down incorrectly in the order and repeat it back correctly.”(49) Anderson hoped, by the method of several agents reading and listening to each other, to avoid “skips” between brain and hand.   Moreover, he provided the proper forms so that they could be given to a printer, with instructions right down to the perforations, the type and thickness of the paper, the kind of carbon paper, and the kind of pencil (see Figure 17 below).
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	Figure 17 Standard train order forms
	


Standard Code touched the smallest and subtlest problems. Abbreviations were enumerated: the most familiar of these is the term “OK,” the proper response showing an order has been received.  Anderson’s discussion of whether or not numbers should be written as figures or words in train orders harks back to the problems that bookkeepers had with using Arabic numbers and Roman numerals:  in both times, writers were concerned with finding the safest and clearest way to identify important information.  

He also works toward standardizing events.  The eleven types of train orders covering eleven kinds of possible changes to the ordinary timetable were each described. Among these were meeting, passing, reversal of rights, time, running in sections, annulment, and holding.  Anderson explains each in detail.  In one example, he describes a reversal order.  What if the train which has lost its rights on the road makes up the time?  Can it proceed?  Anderson answers, only as far as the rights of an inferior train would permit it to go.  “An order is not to be taken as having a greater effect than is actually expressed” (110).  In his final remarks, Anderson reiterates two simple rules of the road, “all trains running in one direction, specified on the time-table, shall have absolute right of track over opposing trains of the same class” (136) and “those of any class shall clear the main track five minutes before the time of those of a superior class” (136).  The 1857 Pennsylvania Railroad rulebook had a similar rule, but the time interval was 20 minutes.  It could be said that from 1857 to 1883 the margin of safety had been improved by 75%.

In the Pennsylvania State Archives is preserved a “letter press book” authored by Anderson during his time as a Superintendent on the Bel-Del line. The book is a compilation of letters sent between November 19, 1855 and October 16, 1856, and it chronicles Anderson’s numerous financial responsibilities.  His many inquiries to his banker about deposits, loans and payments are punctuated by working orders and questions about operating methods sent to his peers and superiors.  As a whole, the book gives a glimpse into the daily life of the chief administrator, showing the career that culminated in The Train Wire.  It also introduces, through Anderson’s letters to shippers, the more narrow method that merchants, shut out of train dispatch control, used to control risk.  


The scope and emphasis of Anderson’s correspondence is made evident in the arrangement of the book.  The book numbers 686 pages and there are generally two letters to a page, each reproduced from the original letter.  Some pages are blank, and others are missing, but together these 1200 plus letters suggest that it was usual for Anderson to send at least 100 pieces of correspondence a month. 
   With his telegraphic correspondence also considered, Anderson must have centered a humming network of business communication.  Anderson’s chief correspondent was a banker, Thomas J. Stryker, to whom he sent 70 letters.   He also gave regular financial accounts to J. G. Stephens (37 letters), and sent many orders to William Cooley, who disbursed money to the working men (52 letters).  He corresponded with other Superintendents regarding timetables for other lines. He also wrote to shippers.


Anderson’s later work on dispatching and was, it seems, rooted in a general interest in standardizing procedures. In this period in his career, he had to supervise workers at one remove.  Thus, to William Dale and William Cooley, who hired and paid Bel-Del’s workmen, he wrote similar letters accompanying a new form for recording the billable activities of his employees.

I enclose you a time ticket got up on the plan we have talked of.  It explains itself. Each kind of work, you will observe, is to be kept in a separate roll, so that we may charge it to the right account.  The tickets are to be sent within the … to this office.  The date shows which half of the month it belongs to.  

I have got up a time ticket which I think will be more convenient than the form we had before.  I enclose one, filled up.  I believe the thing explains itself.

Describing his “ticket,” Anderson says “Each kind of work…is to be kept in a separate roll, so that we may charge it to the right account.” This ticket, or form referred to has not been preserved, but it suggests that early on, Anderson was interested not only in standardization, but also in more accurate activity-based accounting.


He was extremely busy, and some of his letters reflect a tone of anxiety about the availability of funds to do the work he was required to do. On Dec 26 he wrote to his banker:  “Not reflecting that your bank would be closed yesterday, I sent in the morning by messenger a check for $750.00 for deposit to credit of Mr. Stevens.  Did it come to hand?”
  In 1855, at least, he forgot about Christmas. 


Anderson could be somewhat short with employees:  On Nov. 30th, he wrote to Mr. J. D. Clark: “The enclosed pass was taken up on the train this morning, not filled in with any name, and no reason given why the pass was given.  Please explain.”
 In The Train Wire, written nearly thirty years later, Anderson said accidents were sometimes attributed to the carelessness of dispatcher, but if investigators would probe more deeply, they would see carelessness on the part of employees was “the natural consequence of lack of constant and painstaking supervision.”
  Anderson’s letters suggest that as a young supervisor, he lived out his principles.  By the time of the Train Wire, Anderson had laid a foundation of experience and practice from which to write about safety protocols.

Merchants and Bills of Lading


Although merchants were not influential in train safety protocol, they did continue to assert their rights through the debate over the bill of lading, which served as a receipt for good shipped and as a quasi-negotiable document.  Bills of lading were included among other significant commercial standardization efforts. The adoption of standard time came in 1883; the adoption of Standard Code for the movement of trains by the railroad’s General Time Convention followed in the same decade.  The Interstate Commerce Act of 1887 providing for regulated public shipping rates was likewise an important event linking standardization to commercial “fair play.” The Act represents one way in which merchants successfully managed the risk of loss by pushing for a federally regulated public policy on shipping rules.  The uniform bill of lading, developed across this period, also captures ways in which merchants managed risk on railroads.


Anderson’s interactions with shippers illuminate the risk controls shippers developed. In July of 1855 he wrote to a coal merchant explaining what seems to be a mix-up in bills of lading and dates of delivery.  This particular letter is partially blurred, but the part that can be read shows that a shipment of coal was sent on July 10 but no bill of lading was issued until July 14. Anderson writes to apologize and explain. As will be seen, these kinds of disputes became the center of a long-standing legal battle about who was to bear the risk of America’s burgeoning long-distance commerce.



Beginning in 1890 and continuing through to 1916, shippers and railroads publicly debated the uniform bill of lading.  By long-standing tradition, the bill of lading was treated as a valid and legal document upon which banks would advance money.  Goods were insured through the conditions described in bills of lading. Thus, who had a right to issue bills of lading, and who was responsible for loss and damage done to goods were matters that engaged the interests of banks, insurance companies, railroads and shippers together.  

 In the case of false or mistaken bills of lading, such as the instance that Anderson encountered on his road in July of 1856, were companies bound by the mistakes of their agents?  For ships, common law generally freed ship-owners from responsibility for mistakes or for the criminal behavior of masters.  Navigational errors and barratry by the master were both exempted from insurance coverage.  In the case of banks, mistakes made by clerks – for instance, certifying a check for which the bank had no funds – were held to be binding.  Were railroads to be considered more like the banking industry or more like the shipping industry? The English case Grant v. Norway (1851), in which a ship-owner was not held responsible for a false bill of lading, was used to support similar American railroad rulings. Judges in other cases, such as The Bank of Batavia v. New York, Lake Erie & Western Railroad, Co. (1887), argued that the railroad could be held responsible for the bills of lading issued by its employees. 
  In 1888 the Supreme Court ruled that in the interest of public transportation, the railroads could be absolved from the mistakes made by its agents.
  Later versions of the uniform bill of lading in 1916 once again gave responsibility for agents’ errors to the railroads, and in so doing, favored merchants and shippers – favored the stability of commercial instruments over the providers of transportation.  Who should assume the risk of long-distance trade was at the heart of these divided decisions.  Was the burden of fraud and of loss to be borne by shippers and bankers or by railroads as common carriers?  There was legal precedent and reason on either side of the question.

The courts which chose the model of the bank perceived the railroads to be a monopoly. Because the common shipper had no reasonable alternate recourse to shipping on the railroads, the courts enforced responsibility.
 Among early rulings, the English Railway Canal and Traffic Act of 1854 was a significant piece of legislation fixing responsibility for negligence in carrying goods; afterwards, English and American courts ruled that railroads were required to take ordinary care in the pursuit of their business. Railroads were allowed to stipulate certain conditions, but they were not allowed to make a contract absolving themselves of neglect or want of ordinary care.
  It was felt that companies with practical monopolies should not also have liberty to be careless.  A controversial case, Rintoul v. New York Central and H. R. Railroad Co. provided that the railroad could claim coverage through the shipper’s insurance.  However, it also affirmed that railroads could not exempt themselves from accusations of negligence.  Those courts which insisted upon railroad liability echoed some of the earnest language that Anderson had used about untrained and irresponsible employees: laws should “[prevent] railway companies from too easily divesting themselves of responsibility of negligence of some of the numerous servants whom railway companies are under the necessity of employing.  It is only by the utmost vigilance on the part of those to whom the management of railway affairs is committed, that this evil can be kept at its lowest point…”
  

Another reason that American courts chose the banking model of responsibility was that they generally desired to preserve the value of commercial instruments.  Bills of lading represented good faith transactions, about which banks were not able to receive full and complete information.  

It is obvious also upon the case as presented that the fact or condition essential to the authority of the agent to issue bills of lading was one unknown to the bank and peculiarly within the knowledge of the agent and his principal.  If the rule compelled the transferee to incur the peril of the existence or absence of the essential fact it would practically end the large volume of business founded upon transfers of bills of lading.  Of whom shall the lender inquire? And how to ascertain the fact?.... Must the lender get permission to go through the freight-house or examine the books?
 

Shippers, banks and merchants wanted railroads to be liable for bills of lading so as to conserve the public confidence in those bills.  If no one could be held accountable for fraudulent practice, then the bills of lading were subject to doubt and rejection.

In 1888 a joint committee was formed by the Grand Trunk Line and Central Traffic Association to draft a uniform bill of lading.
  An early version of the “Uniform Bill of Lading” had a brief 9-day life in August of 1890.  It was proposed on July 1st, and reported as passed by many railway carriers in August 6, 1890, with the words “non-negotiable” stamped upon the front.  But those two words were the sticking point; shippers wanted the bills of lading to remain commercially viable, to retain the insurance and contractual value.  As the New York Times reported it on Aug 6, 


Everybody has conceded that a uniform bill of lading was essential, but the shippers claim that they should have been consulted as well as the railroad officials in its formulation, and as the latter had been at work on it some two years in efforts to harmonize the various interests of the one hundred and thirty-odd railroads interested, and to do away with the many different forms of the bills of lading and classifications in use by them, it was no more than fair and right that shippers whose interests were at least equally great should have time to examine the new bill of lading thoroughly before its adoption.
  

In the words non-negotiable, western shippers perceived an eastern plan to drive out smaller western shippers. Although the Central Traffic Association insisted that “non-negotiable” did not, in fact, make the bills non-transferable, and that they retained their former commercial character, shippers remained dissatisfied. The Grand Trunk, having shepherded the uniform bill through early committee drafts, reversed its position and did not vote for the final version.  It thereby attracted to itself business that otherwise would have gone elsewhere.  After 9 days and an active boycott, the Central Traffic Association agreed that “non negotiable” would be stricken out, and the next version of the uniform bill of lading was launched. 


A Federal Uniform Bills of Lading Act was passed in 1916, providing further regulation and supporting the bill’s key features.  There were two kinds of bills of lading, order bills and straight bills.  Straight bills went directly to the consignee and could not be transferred to other owners without notifying the carrier. Order bills went to the order of any person, and because they could be transferred to another person by signature, were negotiable. The bill of lading was a receipt for goods and the record of the shipper’s agreement with the carrier.  The description of contents could not later be denied by the carrier if it were proffered to another buyer.  Carriers were not allowed to write “shippers load and count” upon packages that they themselves had packaged and loaded, but they were allowed to so describe packages that the shipper had prepared and loaded.  Duplicate bills were allowed if clearly marked as “duplicate.”  No alterations were allowed to the bill of lading after it had been issued.  Bills of lading that were not surrendered when the goods were received could easily be made part of fraudulent dealings, and were certainly used this way.  Thus, upon delivery, bills of lading were to be surrendered and cancelled.  Delivery was to be made to the consignee except under extraordinary circumstances, outlined in the Act.
 

The Uniform Bill of Lading as it was settled in 1916, was the merchant’s site for control of risk.  It assigned blame in various quarters for failure to ship and failure to protect the goods.  The train order form was the railroad’s site for control of risk.  In the case of Lloyd’s, when single voyages were insured, it was the safety of the ship on that voyage that was evaluated.  In the case of the railroad, the engine and the road were not so evaluated.  In a sense, the locus for risk control had shifted more completely from the carrier to the journey, and to specific events within the journey.

Scientific Management
From July 18, 1856, the Camp Hill Disaster, to November 18, 1883, the day of two noons, ordinary railroad workers had the chance to see how non-calibration could affect safety and valuation. Dispatchers must have been among those who most desired standardized time. They are also likely to have formed the core of workers who understood and accepted the use of punch-clocks, and other control devices designed to underscore the concept “time is money.”  Engineers and conductors would have been most sensitive to time as a safety mechanism.

There was controversy over railroad behavior, especially over railroad recklessness, but unlike the effort that created Lloyd’s Register, there was not a corresponding movement led by merchants to develop a control mechanism for railroads as individual carriers.  That responsibility was claimed by the road’s own engineers.    Indeed, the rationale for measurement was as simple as any of the disasters that marked the period.  No one could say that these crashes were an “act of God” or “something unavoidable.”  Almost every one was directly attributable to human error.   

Taken together, human error and time management required new levels of control. Railroads, therefore, had to assume training for its workers as it developed safety rules.  Marshall Monroe Kirkman’s seventeen volume The Science of Railways, first published in 1894 (and continuing publication in 1915), echoed J. A. Anderson’s ideas for the character and role of the dispatcher:  

The telegraph enables the official [dispatcher] in charge to view the road as in a mirror. The moving trains present to him the appearance of a vast panorama, in which he holds the magic wand…. He is governed, as I have already pointed out, by well understood formulas, that do not admit of being varied. He must have, it is apparent, the absolute confidence and obedience of the force. Upon his efficiency depends the good repute of the company; the safety of life and property, and the expeditious discharge of business. The work of the train dispatcher is so exacting that upon many lines he has no other duties. His office is purposely isolated. In many cases he is a telegraph operator. He is familiar in every respect with the road over which he operates—its distances, gradients, stations, sidings and business generally. He also knows accurately the capacity of every engine, and is generally a man of good judgment and habits.
 

But he went a step farther.  Kirkman included a 175 question exam which was recommended for dispatchers.  A sampling of these questions, also  from the 1915 volume, shows the degree to which hierarchy and rapid response is expected to form the essence of a dispatcher’s mindset:

Q. 6—-What is a superior train ? 
A. 6—A superior train is one having precedence over other trains. 
Q. 7—How are right, class and direction conferred? 
A. 7—Right is conferred by train order; class and direction by time-table. 
Q. 8—Which is superior, right, class or direction? 
A. 8—Right is superior to class or direction. 
Q. 9—What is a train of superior right? 
A. 9—A train given precedence by train order. 
Q. 10—A train of superior class? 
A. 10—A train given precedence by time-table. 
Q. 11—A train of superior direction? 
A. 11—A train given precedence in the direction specified in the time-table as between trains of the same class. 
Q. 12—What is a time-table? 
A. 12—The authority for the movement of a regular train, subject to the rules. 
Q. 13—What is a schedule? 
A. 13—-That part of a time-table which prescribes the class, direction, number and movement of a regular train. 
Q. 14—What is a pilot? 
A. 14—A person assigned to a train when the engineman or conductor or both are not acquainted with the road. 
Q. 15—What are his responsibilities? 
A. 15—To see that the train is run in accordance with all rules and requirements. 
Q. 16—What bearing has an old time-table after a new one takes effect? 
A. 16—None whatever. 
The early part of the test, shown above, has something of the feel of a catechism, and the later part tests the dispatcher’s ability to work out, on the spot, how long trains need to pass by each other.   The dispatcher needed to issue correct train orders, to keep a flow of data in his mind, and to control the whole journey from start to finish.  In order to do so safely, he needed to be a man not of stellar parts, but of rigid discipline. 

It was just this discipline that Frederick Taylor took up in his Scientific Management.  Taylor agreed with the railroad point of view so perfectly that decision-making was mostly removed from the person on the spot doing the job.  The average worker was no longer qualified to form his own working habits.  However, “scientific management” was capable of many interpretations and applicable to many situations.  The shippers fought rises in railroad rates with very ideas railroads had applied to workers. In 1912, they published Scientific Management and Railroads; Being part of a Brief Submitted to the Interstate Commerce Commission.  In this interesting little publication, they argued that shipping rates could be kept low if only the railroads really did adopt scientific management in all of their methods. Efficiency of movement could be adopted to save, they said one million dollars a day, and with elaborate testimony and charts, they demonstrated the savings to be had with efficiency.  Railroads were overcapitalized and had overbearing administration.  They argued “if their net income is insufficient, they proper remedy is not higher rates resulting in higher costs and lessened business, but scientific management, resulting in lower costs, in higher wages and increased business.” 
  Companies, like employees, could be scientifically controlled. 

Trains were objects laden not with a little data, but rather with reams of data.  The form of the data and the communication of the data were so rigidly controlled that a whole book could be written on just one aspect of control.  A journey might mean many small adjustments made by standardized forms. From the forms, the dispatcher knew all of the things that could have gone wrong with a journey; the engineer and conductor, by contrast, knew what actually was wrong with their particular train. In mediating between the two, the train order offered a pre-defined set of problems that were expected to occur. In solutions, it favored mental mathematics over the use of physical senses, and gave authority to the party with the most access to general information. The concept of "risk" management was delinked from anyone who could physically do something to someone who remotely chose from a pre-defined set of problems. In that sense, the train order represents the "professionalization" of risk management.  The bill of lading, as one of the many pieces of data attached to a single journey, linked responsibility for shipping errors to commercial negotiability.  In effect, associations of merchants asked railroads to bear the risks of trade. The resulting debate generated a new body of law and a new attention to negligence.
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