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On December 18, 1867, around 3:00 pm, telegraph operators were busy sending news throughout Buffalo that a train accident had taken place near the village of Angola, New York. The first news only stated that a New York Express train’ travelling from Cleveland and due at the Exchange St. Depot in Buffalo at 1:30 pm had been in an accident on the Lake Shore Road and there were reports of a tremendous loss of life. Fear gripped the hearts of the passengers’ family and friends as they got the news, and many would rush to the depot to find out what they could about the incident.  The accident, known as the “Angola Horror”, was one of the worst train accidents of the 19th century. The Angola Horror would influence changes and developments in railroad technology and standards in the late 19th century.
What occurred at the scene of the tragic event was more than terrifying to those that witnessed it. The exact location of the accident was near a bridge crossing Big Sister Creek a quarter mile from the village of Angola.4 The train consisted of four baggage cars, one emigrant (second class) car and three first class cars.5 As it approached the bridge, the rear car began to jerk violently back and forth and was soon thrown from the tracks as the car passed over an iron frog, or bend, in the track at a rail switch. One of the passengers, Benjamin Betts, felt the trembling motion of the car and quickly moved to a foreword car before the accident took place. The rear car then disengaged, pulling the second to last car off balance just before crossing the bridge.
The rear car, which was full of passengers, crashed down the icy embankment towards the bottom of the ravine. Inside the car, passengers were thrown about and fell to one end as the car slid violently to the bottom of the ravine, finally coming to a stop at a forty five degree angle.  Since it was winter, there were two iron stoves at each end of the wooden car to provide warmth. These shifted along with the passengers, releasing hot coals as they moved about. The car caught on fire as the passengers lay in a chaotic mess of wreckage and hot coals.8 Fuel from kerosene lamps was also released, feeding the flames that quickly consumed the wooden car. The car had contained fifty passengers. Only two escaped. The other forty eight either died from suffocation or were burned alive.
The second car had come loose and fell down the other side of the embankment, where it crashed and broke into pieces. There was only one passenger in this car and his death was very gruesome.’° Prior to its disengagement from the train, the roof of the second car had become detached in a way that caused the single passenger to be partly flung through the gap. As the car crashed, the roof closed upon him ending his life instantly.
Benjamin Betts, the passenger that had felt the trembling of the train, jumped off the part of the train that was still moving and ran through the snow towards the wrecked cars. He immediately began pulling a survivor from the wreck. At the same time, he caught a glimpse of another passenger who he had dined with earlier in the day while waiting to catch that very train. He met the man’s eyes and saw that the gentleman was trying to escape the flames. Betts was busy trying to help the first man, already in his arms. He quickly pulled him free from the wreck. When he looked back towards the other man inside the car, it was too late, as his body was already being consumed by the fire.’
A resident of Angola, Josiah Southwick, witnessed the event from his home above the creek. “I saw the coals of fire from the stove scattered all over the car,” he said as he recalled the disaster. He ran to try and help but the heat was so intense that hecould not get very close without having to back away)3 Other village residents ran to the scene as well, pulling those that they could out of the wreckage. Reports from those witnesses stated that there was a smell of burnt flesh in the air and screams from those that were trapped. The screaming lasted about five minutes, followed by an eerie silence that indicating the deaths of those who could not escape.

Among the many villagers at the scene that helped the survivors, there was an Angola physician, Dr. Romaine J. Curtiss, who oversaw the group effort until more doctors arrived from Buffalo.’4 When news of the accident reached Buffalo, a train was dispatched to the scene containing doctors along with other volunteers. They arrived at the scene around 4:00 pm. The survivors and some of the injured would be taken to Buffalo by 9:30pm. The rest of the injured were tended to in homes of the villagers and would arrive in Buffalo at midnight. There were over fifty people injured in the accident. It was determined that there was a total of forty eight killed.  The next day the remains of those burnt in the rail car were transferred to the Old Soldiers’ Home near the Buffalo Exchange St. depot, the Tiffi House and National Hotel. These buildings served as a place for friends and family to come to try to identify the victims. There were nineteen bodies that were charred and burnt beyond recognition.  The Buffalo Courier reported: Of the nineteen remnants of humanity, over which the last rites were performed, we are confident that not one could by any possibility be recognized; yet the shadow of a chance of future recognition was provided for by placing the remains of each victim in a separate coffin.
The next Sunday afternoon, a funeral service was held at the Exchange St. depot.  Many Buffalo citizens as well as families of the victims attended to honor the dead. The nineteen unidentified bodies were then buried in Forest Lawn and to this day there are no marks of identification on the graves of these victims. A coroner’s investigation into the cause of the accident ensued, as it was believed that it was caused by a defective wheel or axle on the rear car.
The coroner’s investigation uncovered some interesting facts about the accident which would lead to new developments and changes in 19th century railroad technology. These developments included changes in the type of cars used and standardization of track gauges.  Railroad cars would soon be made from iron instead of wood, tracks would be made of steel, and brake technology would change drastically when air brakes were introduced in 1869 by George Westinghouse.
News coverage of the disaster brought national attention. The Angola Horror captured the attention of a massive audience across the nation and showed the tragedy of those trying to identify their loved ones among the charred remains that were pulled from the wreckage. Frank Leslies Illustrated Newspaper provided five sketches of the scene. The article concluded that “This railroad disaster is accompanied by more horrible circumstances than ever before known in this country, and its results are truly sickening to contemplate.”
Many people were outraged by the Angola Horror and blamed the railroad companies. One person wrote anonymously to the Buffalo Courier calling for new revisions in the railroad system and stated that the laws should be framed so that what is called an “accident” can be labeled as a criminal offense. This person even went so far as to say that it should be the duty of the state to arrest engineers, conductors, and bridge masters if an accident occurs which injures human life or limb. An angered member of an Ohio school board called railroads “a device of Satan to lead immortal souls to helL”
In response to claims that the railroad system needed revision, the editor of the Buffalo Courier argued that the tracks in Erie County were in perfect order and were the “most carefully managed in the country.” The editor added that the breaking of the wheel which caused the rear car to run off the track was an accident that could not have been prevented with any precautions or laws. He then went on to say that the railroad company was confident that the investigation would absolve them from any negligence on their part.
This editorial angered Buffalo citizens, who responded by saying, “If such an awful calamity can come to us through one of the “most carefully managed” roads in the country, what risks do people take on roads not as well managed?” They maintained that the track could not have been in perfect order and laborers on the railroad admitted that it was impossible to keep tracks in pcrfect order during winter or spring. The major argument for revision in the system was that denying there were problems was a “fatalistic doctrine” that would only result in more accidents of the same nature. Treating the accident as a “class of evils that cannot be remedied by human forethought or precaution” was pure negligence. It was the belief that there was a cause that could be determined through scientific investigation and there were suggestions such as better quality iron being used for cars, steel rails instead of iron, double tracks, and a better heating system. There was a need for future safeguards against misfortune, as well as laws looking towards preservation of the lives of the passengers.
An article published by the Buffalo Courier on December 23, outlined five suggestions for improving the railroad. The first was that railroad cars have more wheels placed in a way that if there is a defect or problem with one, another would make up for it, so that the whole car is not disabled. Second, cars should be made of iron instead of wood for many reasons; iron cars would last longer and be worth more when worn out, and iron would not catch on fire in case of an accident. The third suggestion was to no longer use paint with flammable ingredients and instead use paints with flame retardant ingredients. Fourth, passenger trains should have brakes that can instantly and easily be applied by one person. Finally, new safeguards must be used when tracks cross bridges or embankments in order to prevent an accident from becoming far worse in the case of a train falling. To remedy this, the suggestion was to lay timber along rails or construct concrete walls.
A defective axle was in fact found as the cause of the Angola accident. A coroner and jury would visit the scene of the accident as well as question witnesses. What they found, however, was that it was more than just the broken axle and wheel that caused the disaster.  The New York Times delineated that the accident could not have been prevented by any human agency but stated that it may have been prevented by the use of a different type of car. The cars used by the New York Express were called “compromise cars.” By understanding how these cars work, it is evident how an accident such as the Angola Horror occurred.
Compromise cars with 5 inch treads were introduced in 1863. These cars could straddle standard gauge tracks as well as the 4 foot, 10 inch gauge that was common in other areas.. .Unfortunately the wide gauge of the compromise cars were the cause for numerous accidents.
Compromise cars were originally meant for freight cars, not for passenger transportation. The Angola Horror was one of the leading causes of these types of cars no longer being used on railroads. The wheels on the car of the New York Express were set for the standard gauge track but had the ability to expand an inch and a half wider.

The track gauge of the New York Central railroad is four feet, eight and a half inches; the gauge of the Lake Shore Road is four feet, ten inches. Compromise car wheels are made three eights of an inch wider than usual.. .while the flange will run inside the New York Central track the tread that runs on the Lake Shore track.. .will allow three quarters of an inch lateral motion. 
In other words, the wheels of the compromise cars would run smoothly on the New York Central track, but on the Lake Shore Road, would not be as sturdy and could possibly make a slight side to side motion. It was observed by the company officers who examined the track that the rear car went off the track “upon the instant of striking the frog, and this is what threw the car off the track.” It was believed that the slight lateral motion of the wheels combined with the turn allowed the wheels to slide to the wrong side of the track and force the car to derail. 
The problems caused by compromise cars were enough to push for the standardization of railroad tracks and an end to the use of compromise car. In different regions of the country different track gauges were used partly because of variations on engineering traditions. The end result was nine distinct common-gauge regions throughout the U.S. Increased traffic on these rails made it difficult to make changes in rail gauge as there were an increased number of cars produced with a specific gauge in mind. In the earlier half of the 1 9th century, railroads had more local usage. Early railroad engineers saw little necessity in establishing a common gauge. As railroads began to develop, cover more distance, and connect across the nation, the problem of the differing gauges was realized. By the late 19th century, the differences in track gauge were resolved and the standard was set at 4 feet, 8.5 inches.
The next development in railroad reform was the use of iron cars. Cars made of wood were slowly replaced by iron towards the end of the 19th century. The advantages of iron cars were that they were five to seven times lighter, much stronger, more durable and fireproof.35 One popular iron car of the 19th century was the La Mothe design which was patented by T.E. Warren in 1853. This design was not used much at first because of the high cost to construct a car from iron, however they were used in Europe. The car was considered to be a life-preserving car because of the strong design and structure. The frame of iron cars were made from steel and then lined with iron sheet metal in a way that gave the frame a springiness and elasticity. This helped a car maintain its shape in the event that it was thrown from the tracks. In addition to this design, there was a proposal to add powerful springs that extended three to four feet beyond the platform to absorb the impact during an accident and further protect the car.
In a dispatch report in 1861, the New York Central Railroad stated their intent to introduce iron passenger cars on its lines. They had been testing one of the La Mothe design cars for some time but it was deemed too expensive to pay for the tools and shop equipment necessary to service iron cars. In America the iron passenger cars were rarely put to use until 1875. The first successful manufacturers of iron cars were Goodfellow and Cushman of Huntington, Pennsylvania. By 1880 they were producing hundreds of iron frame cars of several different varieties. Iron cars became the transition between the earlier wooden cars and the stronger steel cars of the 20 century.  Perhaps if the New York Central Railroad had made the commitment to iron cars in 1860 then the outcome of the Angola Horror would have been different.

The next development in 19th century railroads was the use of steel rails. Steel would not become readily available until 1855 when the Henry Bessemer discovered a new way to mass produce steel inexpensively. Bessemer discovered a new process of decarbonization that utilized a blast of air to effectively remove impurities in the metal and create steel. This process used pig iron, which meant that large stores of iron all over  the world could be used to create steel. This led to high production of steel in Europe and the U.S. By 1884 almost all rails were made with steel. Steel rails were cheaper than iron and of much better quality. Additionally, rails lasted ten years instead of two before they had to be replaced. Steel rails also withstand a car weight of eighty tons whereas iron rails were limited to seventy. 
The durability of some of the first steel rails was tested on May 2, 1862. Two steel rails were laid parallel to two new iron rails that were of the best quality possible. The rails were laid in such a way that no train or carriage could go over one without crossing the other. When the iron rails wore down they were flipped upside down and when that side wore out they were replaced it with a new rail. This comparison continued until August 22, 1865 when the steel rail was finally removed. During the three years and four months that elapsed, eight iron rails had been used on both sides and then replaced. The greater strength of steel versus iron with this comparison is obvious and the reason that railroad reforms led to the use of steel rails. In 1868, steel rails were only used to a limited extent on the New York Central and the New York and Erie rails but the conversion would be made by the 1880’s.
The system of heating passenger cars also underwent a change. The first suggestion to improve the system was to strap the stoves to the sides of the cars rather than just bolting the legs down. However, after the Angola Horror there was a very strong push for a new method of keeping cars warm. In Europe the railroads used a different method of heating cars: steam from the engine was sent down pipes underneath each carriage to keep passenger’s feet warm. This method did not provide the same warmth as a stove within the car but was far safer.  It was the principle of railroad companies prior the Angola Horror that the occasional accident was actually cheaper than addressing the cost of fully providing against them. This concept would not last much longer as new regulations for safety came about. 
A couple of new inventions were tried to address the heating issue. One of the first that was experimented with was the Bissel Safety Car Stove. This was a stove that was encased in “flexible armor” with the base filled with water. The idea was that in the case of an accident the water would put out the fire. This was a decent suggestion but no models were produced that were completely adequate. In 1869, Edward Himrod developed a stove that was inside an airtight metal case inside a fireproof box. The air intake was in the bottom and the air heated as it moved around the airtight box and was then released through a register within the car as the smoke left through an exhaust on the roof.

There were some variations of this model that were created afterward but in 1887, the state legislatures of Michigan, Massachusetts and New York passed bills that banned common car stoves. New York was the only state to completely bar all stoves, the other two states still allowed safety stoves. That left a steam powered heating system as the only option for New York State.

The answer to the heating problem was the Baker system. Water would be heated by one stove in the engine room and steam was forced through coils that connected between each car and ran the whole length of the car on each side. This system was a far safer way to heat passenger cars and became popular at the end of the 19th century. Originally the Baker system was developed in 1865, but came about before its time. The technology would not be available to make this an effective system until the late 1880s.

By this time there would be many variations on the system. In 1890, the New YorkCentral and Hudson River Railroad advertised that passenger cars were equipped with the necessary appliances for steam heating under the system introduced by the Martin Anti Fire Heater Company [where] live steam is taken directly from the boilers of the locomotives and no fires for any heating purposes in any of the coaches will be permitted.
The last major railroad development in the 19th century was the air brake. George Westinghouse invented and patented the compressed air brake in 1868, giving him a large monopoly on the brake. The air brake consisted of an air pump powered by the steam from the locomotive, a reservoir for the air, a cylinder on each car that was connected by pipes, and pistons to apply the brakes. This was first tested on a Pennsylvania Railroad train in September, 1869. The train had six cars and ran through the Alleghenies, making special stops within short distances of each other. Some stops were made in the steepest of places to prove the effectiveness of the compressed air brake. The air brake was so successful that by the year 1874 there were 2281 locomotives and 7254 cars that put the air brake to use.
In conclusion, these developments in raifroad reform were influenced by the tragedy that took place near Angola in 1867. The accident opened the eyes of people across the nation as they realized some of the dangers of the railroad situation at the time. The news coverage of the accident brought a great response from U.S. citizens to push for railroad reforms. The changes that came about after the Angola Horror would: remove unsafe cars, standardize track gauges, create a push for iron cars instead of wood, steel rails instead of iron, make major changes in the way passenger cars were heated, and finally create a more effective brake system. The new technology and changes in railroad regulations lessened the chance that fatal accidents such as the Angola Horror would occur again.
