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Preface

This book is about coal cars.  It’s not my first
book about coal cars.  In 2006, the University of
Scranton Press published my first book, Hard Coal
and Coal Cars.  That book traced the history of coal
cars on the New York, Ontario & W estern Railway.
In writing that book, I attempted to set the O&W’ s
use of coal cars in context with what the rest of the
industry w as doing.  Since that book was released,
many people have approached me about expanding
the scope of that work.  After discussing it with my
publisher , we decided to release a revised edition
that dealt with coal cars in their entirety rather than
release a second edition of my first book.  This is
that effort.  On the one hand, it’s a revised edition of
Hard Coal and Coal Cars; on the other, it’s a whole
new study.

To many, coal cars are nothing more than those
indistinguishable open containers on wheels that fall
someplace between the locomotive and the caboose.
In researching this book, I’ve learned that there is 
as much variety in coal cars, and reasons for that
variety, as there are types of locomotives, yet we
know every riv et on every locomotiv e, but we can
barely tell one coal car from another.  On some rail-
roads, coal cars outnumbered locomotives by over
30 to 1, and yet there are shelves full of books and 
magazine articles devoted to locomotiv es while
there’s nary a mention of coal cars.  This book
attempts to remedy that.

In 1902, C.A. Seley, one of the foremost railroad
car designers of that period, remarked that the
"money represented in freight car equipment of the
average railroad is probably close to three times the
amount inv ested in freight locomotiv es."1 It w as the
coal car that made railroads their money.  All that
those locomotives did was to haul these valuable,
cash-laden containers to market.  As I began my
research, I was amazed and a little disappointed at
how little information w as available on coal cars.
While there are some excellent works on the cars of
specific railroads, such as Andrew Dow’ s study of
the Norfolk & W estern, Alfred Kresse’s book on the
Chesapeake & Ohio, John Teichmoeller ’s and Ian
Fischer’s works on the Pennsylvania, and Benjamin
Hom’s articles on the Baltimore & Ohio, not to forget
Ed Hawkins’ series on A.A.R. Standard hopper cars,
there are very few good books written on the gener -
al subject area.  Except for comprehensive books like

John White’s The American Railroad Freight Car, most
of the others are little more than picture books with
little attention paid to the cars’ histories or underly -
ing technologies.  Every author of every book
seemed to assume some level of knowledge on the
part of the reader or dismissed significant details or
was just plain ignorant of them.  I often suspected
the last.  Therefore, in order to present a complete
history of coal cars, I needed to go back and examine
the history of coal cars from the very beginning.  

This quest established the starting point for my
research.  The question remaining was how far for-
ward to project that research.  In the end, I opted to
trace the history of coal cars through the end of the
steam era, or about 1960.  This seemed like a logical
stopping point and allows room for the next genera -
tion of freight car historians to complete the story .

The history of coal cars extends far beyond the
history of the cars themselves.  It also includes the
story of the appliances and trucks with which they
were equipped, and those stories can be just as 
historically significant.  For that reason, I’v e devoted
separate chapters to both of those subjects.  

In addition to studying av ailable technologies in
order to understand the purchasing decisions of the
railroads, I felt it w as necessary to study the busi-
ness conditions under which the railroads w ere
operating, as well.  Consequently, I spent some time
learning about the coal industry in the United States
and the railroads’ role in it.  I’v e included a synopsis
of that history in the first chapter of this book.  

Unfortunately , most modern sources evaluate
the history of railroading through the polished lens
of hindsight.  In most cases, I’ve gone back to the
original sources, and I often found a picture of
events that was entirely different than what is com -
monly understood.  Although it didn’ t start out this
way, this book became an examination of the deci-
sions made by railroads based upon contemporary
accounts.  I was not surprised that some of these his-
torical accounts did not agree, so I spent quite a bit
of time trying to sort those accounts out.  What I’ m
presenting to you is what I believe to be the true
account of that history.  It’s almost certain that you
will find accounts that differ from what I’ m present-
ing.  Therefore, I’ve been careful to document and
footnote these facts to provide you the opportunity
to evaluate them for yourself.

ix
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If steam powered the industrial rev olution, 
then it w as coal that fueled it.  Bringing those two
elements together was the job of the railroads.
Together, these two forces—coal and railroads—
unshackled the world from w aterways, which had
been the source of both power and transportation
for millennia.  

At the beginning of the nineteenth century ,
America w as just beginning to realize the abundance
of its resources, and entrepreneurs were beginning
to seek the means to exploit them.  Among the most
significant of those resources was coal.  Through the

end of the steam era, coal and railroads enjoyed a
symbiotic relationship—railroads w ere the principal
means of transporting coal to market, and they con-
sumed up to 100 million tons of that resource per
year in the process.1

The first commercial development of coal in the
United States occurred near Richmond in 1748 for
use in local blacksmithing operations, 2 and by 1758,
Virginia w as shipping coal up and down the eastern
seaboard.  Within a y ear, the colony had passed an
act to build a canal around the falls in the James
River near Richmond to facilitate those shipments.3

1Coal and the Development of Railroads

Chapter 1 Coal and the Development of Railroads

FIGURE 1.1
This map shows the location and type of the coal fields in the United States.  Coal is located in thirty-eight of the
fifty states. [Energy Information Administration]
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Not All Coal W eighs the Same

The weight of coal varies as a function of its type, size, and source, as indicated below.  As a result, railroads
tended to size their coal cars based upon the coal they were carrying.  The reason for this is illustrated in the follow -
ing example.  A coal car with an empty w eight of 40,000 pounds and a total capacity of 2,275 cubic feet loaded with
bituminous coal from the Pittsburgh region w ould present a total weight on rails of 145,287 pounds.  That same car
loaded with nut-sized anthracite from the Lehigh region w ould w eigh over 172,541 pounds.  Given that the car has an
allow able weight on rails of 169,000 pounds, the car carrying the soft coal would hav e 23,710 pounds of excess capaci-
ty while the car carrying the anthracite w ould exceed its allowable weight on rails by over 3,500 pounds.  When the
American Railw ay Association began design work for its standard hopper cars, it set 52 pounds per cubic foot as the
average weight of lading in sizing those cars.6

Anthracite Bituminous
Pounds per Pounds per 

Source Cubic Foot Source Cubic Foot
Lehigh Broken 56.85 Bell County, KY Lump 44.4
Lehigh Buckwheat 54.04 Bell County, KY Nut 53.4
Lehigh Lump 55.26 Franklin County , IL Lump 47.8
Lehigh Nut 58.3 Franklin County , IL Egg 47.9
Lehigh Pea 53.2 Fulton County , IL Screenings 53.1
Lehigh Stove 58.15 Grundy County , IL Nut Pea (Washed) 48.8
Schuylkill Buckwheat 59.6 Harlan County , KY Lump 44.4
Schuylkill Chestnut 58.6 Harlan County , KY Nut Pea (Washed) 48.8
Schuylkill Large Egg 53.7 Hocking Lump 50.2
Schuylkill P ea 55.0 Iowa Lump 46.51
Scranton Buckwheat 57.6 Iowa Screenings 49.3
Scranton Chestnut 57.4 Jackson, OH Lump 54.2
Scranton Large Egg 57.1 Knox County, KY Lump 49.8
Susquehanna Buckwheat 53.9 McDow ell County, WV Lump 46.4
Susquehanna Chestnut 56.1 Pittsburgh 46.5
Susquehanna Large Egg 54.7 Pocahontas Egg & Lump 52.3
Susquehanna Pea 54.6 Pocahontas Mine Run 59.6

Williamson County , IL Egg 51.8
Charcoal Williamson County , IL Nut (W ashed) 49.1

Hardw ood 19.0
Pine 18.0 Coke

Coke 28.0
Source: Saward’s Annual, 1923

Despite the development of Virginia’ s coal
reserves, the country still imported most of its coal
from England.  In many cases, it was actually cheap-
er to ship coal across an ocean than to transport it
from Richmond to New England.  The W ar of 1812

prov ed to be the turning point in the American coal
industry .  During that w ar, the British halted ship -
ments of coal from England and interrupted the
shipment of Richmond coal.  The shortages thus 
created provided the incentiv e for entrepreneurs 
to begin seeking alternative sources for this vital
fuel.5 Over the next fifty y ears, canals and railroad
networks would be built to transport this v aluable
commodity to market.

The way in which railroads w ere built can be
charted as a function of the type of coal they were
carrying.  In the case of the anthracite region, the
coal was the target of the railroads.  In the case 
of bituminous, access to the coal fields was a by-
product of a greater goal—connecting the interior to
the tidew ater region.  Because of the difference in
the way in which these hard-coal and soft-coal rail-
roads were built, the histories of those two systems
will be treated separately.

Volatile Fixed Water,
Matter Carbon Ash, etc.

Peat -------66%*------- 34%
Lignite 50% 35% 15%
Bituminous 35% 58% 7%
Semi-Bituminous 15% 77% 8%
Semi-Anthracite 9% 85% 6%
Dry Anthracite 3% 90% 7%
Coke 2% 91% 7%

*Includes both volatile matter and fixed carbon

TABLE 1.1
Composition of V arious Carbonaceious Materials 4
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The history of railroads and the history of coal
mining are inextricably linked.  The first railroad
cars were open-top cars run on rails to transport coal
and iron ore out of the mines.  Initially , the rails
were nothing more than the trunks of small saplings
laid parallel to each other, and the coal cars were
simple boxes riding on twin-flanged, w ooden
wheels shaped like pulleys.  In 1676, Roger North
described a railway in England this w ay:  “The rails
of timber w ere placed end to end and exactly
straight, and in tw o lines parallel to each other.  On
these, bulky cars were made to run on four rollers
fitting these rails, whereby the carriage w as made so
easy that one horse would draw four or fiv e chal-
drons of coal at a load.”4

Over time, the rails were shaped with a flat run -
ning surface so that ordinary carts could run on the
rails.  To keep the carts on the track, iron flanges
were added to the rails, first to the outside and then
to the inside.  As cars became heavier, iron straps
were nailed to the running surface to reduce friction
and extend the life of the rails.  In this w ay, it was
noted that “one horse could do the w ork of eight on
a common road.” 5

It is difficult for us to appreciate what a rev olu-
tion Richard Trevithick’ s successful demonstration of
the Penydaren steam locomotive began in 1804.

Although the w eight of his locomotiv e proved to be
too much for the flanged iron railw ay over which it
was demonstrated, the use of steam to pull a train
revolutionized the w ay people thought about mov -
ing products to market.

For millennia, mankind had relied upon naviga -
ble waterways as the principal means of moving
products over long distances to market.  At first,
railroads w ere nothing more than a means of mov-
ing products to the nearest waterway, and draft ani -
mals were the primary means of propulsion ov er
those rails.  Now a single locomotiv e could do the
work of several draft animals in that effort.  It w ould

FIGURE 2.2
This 17th century engraving shows an early tramway .
Note the twin-flanged rollers riding on the small
saplings.  [The Science of Railways, 1902]

FIGURE 2.4
In 1804, Richard Trevithick demonstrated the first suc -
cessful steam locomotive.  It operated on flanged, cast-
iron rails at the Penydaren iron works in W ales.  The
locomotive proved too heavy for the flanged rails and
did not remain in service.  This early engraving depicts
that demonstration.  [The Science of Railways, 1902]

FIGURE 2.3
This drawing depicts how coal was transported in the
county of Durham, England during the 17th century .
Flanges can be seen on the rear wheels.  [A Short History
of American Railways, 1925]

Chapter 2 From Wood to Iron
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be many years before a railroad would be built to
move the products all the way from the mines to
their ultimate destination.

Eight years elapsed from the time of Trevithick’ s
demonstration to the development of the first com -
mercial railroad, and it should be noted that the first
commercial railroad w as a coal road.  In 1812,
Matthew Murray dev eloped a cogged locomotive to
haul coal from the Middletown Colliery in northeast
England to the town of Leeds.  This locomotiv e was
able to pull thirty loaded coal cars ov er the three-
and-one-quarter mile course in just one hour.  The
system was so successful that the colliery quickly
built several more locomotiv es, which remained in
service for several years thereafter.6

The forerunner of the modern steam locomotiv e
was introduced by George Stephenson at the
Killingw orth Colliery near Newcastle-upon-T yne in
northw est England in 1814.  While still
somewhat crude, the Bluchercould pull
eight loaded wagons totaling thirty tons
at four miles per hour up an ascending
grade of one in four hundred and fifty
feet (.2%), making it the strongest loco-
motiv e built up to that time. 7 One factor
set the Blucher apart from all other loco-
motiv es—it had flanged wheels.  Even
though cast-iron “edge rail” and flanged
wheels had been developed twenty-fiv e
years earlier by William Jessop,8 no loco-
motiv e had yet been built that combined
those features and used simple adhesion
for forw ard propulsion.  Stephenson’s
Blucher was the first.

In 1825, Stephenson went on to build
the Stockton & Darlington Railw ay, the
first railroad opened for general traffic. 9

The Stockton & Darlington w as a coal
road, and the first train pulled ov er the
railw ay was a coal train.  To celebrate the
railw ay’s opening, however, it was inter-

spersed with enough cars to carry 600 passengers,
which also gave it the distinction of being the first
railroad to carry passengers, too.10 The railroad used
a combination of steam locomotives and stationary
steam engines to move the coal from the collieries
near Darlington to the riv er at Stockton.  The steam
locomotiv es were used to pull the cars along level
planes between hills, and the stationary steam
engines were used to pull the cars up the hills.  It is
certain that American engineers visited the S&DR to
gain ideas on how to move coal over similar obsta-
cles in the United States.  Originally designed to
move 10,000 tons per year, the S&DRwould be haul -
ing 500,000 tons per year within a few y ears of its
completion. 11

George Stephenson left many legacies to future
railroaders.  Out of his early experiments, he demon-
strated the value of exhausting the locomotive’s
steam up the smoke stack to increase the draft in the
fire-box.  In 1818, he conducted experiments with
chilled cast-iron wheels, which w ent on to become
the industry standard for ov er one hundred years.12

When he built the Stockton & Darlington Railw ay,
he chose to set the width between the rails at 4’8½",
the same distance between the rails he had used at
Killingw orth. 13 The “Stephenson gauge” has since
become the standard gauge in England, the United
States, and most of continental Europe.  Stephenson
continued to improv e his locomotives and ultimately
cemented his place in railroading history when his
Rocketwon the Rainhill trials sponsored by the
Manchester & Liv erpool Railw ay in 1829.

FIGURE 2.5
The world’ s first coal train pulled by a steam locomotive
ran from the Middletown Colliery in northeast England
to the town of Leeds.  The cogged locomotive could pull
up to thirty , loaded coal cars. [The Science of Railways,
1902]

FIGURE 2.6
George Stephenson built this locomotive for the Stockton &
Darlington Railway in 1825.  The line carried coal mined near
Darlington to the river at Stockton using a combination of steam loco -
motives to pull the cars over level planes and stationary steam engines
to pull cars up the hills.  The S&DR served as the model for the
Carbondale Railroad built by the Delaware & Hudson Canal
Company. [The American Railway, 1889]
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Steel revolutionized freight car design.  By 1900,
car builders were manufacturing steel-reinforced
wood cars, composite wood-and-steel cars, and all-
steel cars.  With so many applications, there w as a
heated debate within the community about the best
way to employ steel as a building material.  

Perhaps the most heated argument, other than
whether steel should replace wood at all, was
whether custom-made, pressed-steel shapes or stan-
dard, structural-steel shapes should be used in car
construction.  The pressed-steel components offered
lighter w eight but required the expense of custom
dies to manufacture.  The rolled-steel components
cost less to fabricate but at the expense of greater
weight.1 This argument extended to every aspect of
freight-car design, from body and truck bolsters, to
truck side frames and brake beams, to the under-
frames of the freight cars.  As new freight cars were
introduced, trade journals made a point of dis -
cussing whether the builder w as using pressed-steel
or structural-steel components.

The first all-steel freight cars were not spon-
sored by a railroad but by the Carnegie Steel

Company, which had a vested interest in seeing steel
replace wood as a building material.  In 1894, it
worked in partnership with the Fox Solid Pressed
Steel Car Company to produce an all-steel freight
car, a flat car with a capacity of 80,000 pounds.  Two
years later, Carnegie contracted with the Keystone
Bridge Works to produce the first, all-steel hopper
cars.  These cars had a capacity of 80,000 pounds
and were constructed of structural-steel components.
Carnegie exhibited these cars at the Master Car
Builders’ convention in Saratoga, New York in 1896
and then put them into service on the Pittsburg,
Bessemer & Lake Erie Railroad.2 A picture of one of
these cars is shown below in Figure 3.3.

While the PB&LE was evaluating the Carnegie
cars, Charles T. Schoen, an outspoken advocate for
the use of pressed-steel shapes in car construction,
was working with the P ennsylvania Railroad to
design a hopper car made entirely out of pressed-
steel shapes at his Schoen Pressed Steel Company.
He exhibited a prototype pressed-steel hopper car at
the Master Car Builders’ Convention in 1897.3

The investments of these two entrepreneurs

Chapter 3 The Transition Years

FIGURE 3.3
This photo shows the first all-steel hopper car built for an American railroad—Pittsburg, Bessemer & Lake Erie car
number 5700.  It was built for the Carnegie Steel Company by the Keystone Bridge W orks in 1896 from structural-
steel components.  It’ s shown here with its original Fox pressed-steel trucks.  [Courtesy:  Hagley Museum and Library]
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paid off.  In 1897, the Pittsburg, Bessemer & Lake
Erie Railroad signed the first production contract
with the Schoen Pressed Steel Company for one
thousand all-steel hopper cars, and within a year,
the Baltimore & Ohio, Pennsylvania, Lehigh Valley,
and Erie Railroads had also placed orders for all-
steel cars.  As the result of these sales, Carnegie’s
company sold over 1,000,000 tons of steel for freight
car construction over the next three years.4

The PB&LE’s purchase of one thousand all-steel
cars was not without risk.  T o minimize that risk and
maximize its learning experience, the railroad chose
to evaluate a number of different technologies in its
purchase decision.  Under the agreement, it pur-
chased two variations of all-steel cars from the
Schoen Pressed Steel Company—400 based upon
Carnegie’s design using structural-steel shapes, and
600 based upon Schoen’s design using pressed-steel
shapes.  Both cars were rated at 100,000 pounds

capacity.  The structural-steel design weighed 
37,150 pounds whereas the pressed-steel design
weighed only 34,350 pounds.5 The drawings for
these cars are shown in Figures 3.4 and 3.7, and
builders’ photos are shown in Figures 3.5 and 3.6.

With the exception of the materials with which
they were built, these two cars were remarkably 
similar in construction, incorporating features that
would remain in common practice through the end
of the steam era.  Among them w ere the angle of the
slope sheet, which was set at an angle of 30-degrees,
and the use of “sawtooth” hoppers with suspended
doors.  Practices that would change over time were
the employment of platform end sills and the slope
of the cross-ridge or cross-cover sheets.  On these
tw o cars, the cross-ridge sheets were sloped at an
angle of 60 degrees, which resulted in the slope
sheets and the cross-ridge sheets meeting at the bot-
tom of the hopper at an angle of 90 degrees.

FIGURE 3.4
The Pittsburg, Bessemer & Lake Erie’ s order for one thousand cars from the Schoen Pressed Steel Company in 1897
was the first production contract for all-steel hopper cars in the United States.  Shown here are the drawings for the
six hundred cars built using pressed-steel components. 6 The steep, 60° angle of the cross-ridge insured the car was
self clearing and provided additional support for the sides  [American Engineer and Railroad Journal, May 1903]
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As car builders and railroads gained confidence
in steel car construction, they began building cars
with ev er greater capacities.  

The Pennsylvania Railroad began its investment
in larger cars at the turn of the tw entieth century
with the introduction of its GP and GPA class, all-
steel, 50-ton hopper cars.  These cars were equipped
with longitudinal drop doors and had an inside
length of 40’ 21/8”.  The GP, which had solid sides
and a height to eaves of 12’0”, had a capacity of
3,123 cubic feet.  The GPA had coke racks, a height of
12’ 5” and a capacity of 3,187 cubic feet.3 These cars
were designed to haul the railroad’s growing traffic

in coke, which w eighs approximately 28 pounds per
cubic foot as compared to the 46 pounds per cubic
foot that Pittsburgh bituminous coal w eighs.  There-
fore, in order to carry 50 tons of coke, a coke car had
to be significantly larger than a 50-ton coal car.  

In 1909, the railroad introduced the H21, with
four crosswise hoppers and 2,508 cubic feet—21%
less capacity than the GPA but almost 50% more
capacity than the railroad’s GLA twin-hopper cars.
The H21 was also designed as a coke car and was
initially rated at only 50 tons.  This limitation w as
based upon the trucks with which it w as equipped.
Over the next ten years, however, the H21 was 

Chapter 4 The Age of Steel

FIGURE 4.3
These are the elevation drawings for the 50-ton, H21-series as it was originally designed in 1909 to carry coke.  The
car’s inside length of 40’ 2”, inside width of 9’ 6”, and height to eaves of 10’ 6” yielded a capacity of 2,508 cubic feet.
The four hopper bays were equipped with twin, horizontally-mounted, drop doors.  The railroad employed the same
design for the end of the car as it used in its GL A, that is, an extended platform end sill and twin, angle-steel end
posts secured to the end sheet with trapezoidal-shaped gusset plates.  Beginning in the mid-1920s, the Pennsy began
replacing the drop-door hopper bays with sawtooth hopper bays equipped with vertically-suspended hopper doors.
This increased the capacity by 39 cubic feet.  [The Car Builders’ Dictionary, 1912 Edition; Courtesy:  Simmons-
Boardman Publishing Corporation]
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transitioned from a coke car to a coal car by equip-
ping the car with heavier freight car trucks, which
enabled the railroad to increase the cars’nominal
capacity from 100,000 pounds to 140,000 pounds.
The car was originally equipped with four hopper
bays with twin, horizontally-mounted, drop doors.
These drop-bottom hopper bays were later replaced
with “sawtooth” hopper bays with v ertically-sus-
pended doors.  This modification added 39 cubic
feet to the car.  Ultimately , the Pennsy purchased
over 39,000 variants of the H21 series, and many
remained in service through 1970.4

By 1912, the Norfolk & Western was ready to
stretch the boundaries of coal-car construction by
introducing the first mammoth coal car .  It was an
all-steel, flat-bottom gondola with drop doors and a
design capacity of 100 tons.  It was designed specifi-
cally for service between the railroad’s Pocahontas
fields and its deep-water terminal at Lambert’s Point
near Norfolk, V irginia, where it w ould be unloaded
in the terminal’ s rotary car-dumping machine.  The
cars were equipped with specially designed, six-
wheel trucks with articulated frames to distribute
the weight evenly over the rails.5

The Norfolk & W estern continued its develop-

ment of heavyw eight gondolas through the teens,
and, in 1920, it introduced a new 100-ton design.  In
addition to a number of other w eight-saving fea-
tures, the car employed side-bearing trucks.  Instead
of having the w eight of the car supported through
the center plate and truck bolster, all of the car’s
weight passed through the side bearings directly
onto the truck side frames.  To reduce turning fric -
tion, the builders installed conical-shaped roller side
bearings between the body bolster and truck frame.
Shifting the w eight to the truck bolster provided
several advantages for the car.  It saved weight by
eliminating the need for a heavy truck bolster , and it
distributed the w eight over all tw elve wheels.  This
revised design enabled the designers to reduce the
overall weight of the car from 65,200 pounds to
53,500 pounds, while at the same time increasing its
capacity from 2,829 to 3,123 cubic feet.6

The Norfolk and W estern continued its develop-
ment of large-scale gondolas until its design evolved
into its GKd series, which it introduced in the late
1920s.  Other railroads that joined the N&W in its
quest to build mammoth gondolas for use in rotary
dump machines included the Chesapeake & Ohio
and the Virginian.

FIGURE 4.4
The Norfolk & W estern introduced the first of its 100-ton capacity gondolas in 1912.  These cars were rated at a nomi -
nal capacity of 90 tons, but because it was typical to allow a 10% overage of the marked capacity , they were actually
designed to carry 100 tons.  The builders used structural-steel components in its construction, using two heavy steel
channels for the center sill.  The car also employed an innovative six-wheel articulated truck to distribute the heavy
load over the rails. 7 [Engineering News, January 16, 1913]



A coal car is just an open box on wheels.  It's 
not until y ou attach appliances such as couplers and
doors and ladders that it becomes a railroad car.
Just as there's a history to coal cars in general,
there's a history to the appliances that make them
what they are.  In fact, in many cases, the history of
those appliances is more celebrated than that of the
cars themselves.  The stories of couplers and auto-
matic brakes are just such examples.  However, the
story doesn't end with those tw o items.  There are
grab irons, draft gear, and dumping mechanisms to 
consider as well.  

COUPLERS AND AUTOMA TIC BRAKES

The histories of automatic couplers and auto-
matic brakes are interwoven, because, to a great
extent, the selection of one depended upon the selec-
tion of the other.  It is widely , though incorrectly ,
believed that the histories of these two devices begin
with the Railw ay Safety Appliance Act of 1893.  It is
also widely, though incorrectly , believed that the
Safety Appliance Act mandated the Janney automat-
ic coupler and the Westinghouse air brake.  Neither

was the case.  What the act did require is shown in
the inset below.
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FIGURE 5.2
The hazards of the link-and-pin coupler system are
shown in this 19th-century engraving.  A man's hand
could be caught between the drawheads as he was 
guiding the link, or he could be crushed between the
two cars.  [The American Railway, 1889]

Provisions of the Railway Safety Appliance Act of 1893 as they apply to Coal Cars

Section 1.  That from and after the first day of January, eighteen hundred and ninety-eight [subsequently
extended], it shall be unlawful for any common carrier engaged in interstate commerce by railroad to use on
its line any locomotive engine in moving interstate traffic not equipped with a power driving-wheel brake and
appliances for operating the train-brake system, or to run any train in such traffic after said date that has not
a sufficient number of cars in it so equipped with power or train brakes that the engineer on the locomotive
drawing such train can control its speed without requiring brakemen to use the common hand brake for that
purpose.

Section 2.  That on and after the first day of January, eighteen hundred and ninety-eight [subsequently
extended], it shall be unlawful for any such common carrier to haul or permit to be hauled or used on its line
any car used in moving interstate traffic not equipped with couplers coupling automatically by impact, and
which can be uncoupled without the necessity of men going between the ends of the cars.

Section 4.  That from and after the first day of July, eighteen hundred and ninety-five [subsequently
extended], until otherwise ordered by the Interstate Commerce Commission, it shall be unlawful for any rail-
road company to use any car in interstate commerce that is not provided with secure grab irons or handholds
in the ends and sides of each car for greater security to men in coupling and uncoupling cars.

Section 5.  That within ninety days from the passage of this act the American Railway Association is
authorized hereby to designate to the Interstate Commerce Commission the standard height of drawbars for
freight cars, measured perpendicular from the level of the tops of the rails to the centers of the drawbars.  [sub-
sequently set for standard gauge railroads at maximum 34½ inches; minimum 31½ inches].1



Every railroader “knows” that Eli Janney patent -
ed the automatic coupler in 1868 and George
Westinghouse patented the air brake in 1869, yet it
took an act of Congress in 1893 to force the railroads
to install these safety appliances in their fleets.  The
story isn't quite that simple.  In fact, the literature of
the period indicates that the railroads w ere as anx-
ious to find a satisfactory automatic coupler and
automatic brake as those who lobbied for them for
reasons of safety.  The difficulty , however, was
summed up by this statement in the National Car
Builder in 1882:  “With the exception of perpetual
motion, there is no mechanical problem that has
been belabored with such persevering diligence as
that which relates to the coupling of railw ay cars.”2

Indeed, the problem w asn't finding an automatic
brake or an automatic coupler.  The problem was in
finding theautomatic coupler and theautomatic

brake.  In 1884, there were 800,000 freight cars
equipped with link-and-pin couplers and manual
brakes.3 In order for a system to be effective, it
would hav e to enable every one of those cars to
interoperate with ev ery one of those other cars.  This
was a period of cut-throat competition in the rail -
road business, and the industry was marked by
vicious price w ars and frequent bankruptcies.
Therefore, although many railroads w ere experi-
menting with a v ariety of different automatic brakes
and automatic couplers, none could afford to equip
its entire fleet with systems that either w ouldn't
interoperate with the freight cars of ev ery other rail -
road or w ere subject to becoming obsolete if another
standard was established or imposed.

The fact is that there was no clearly superior
brake or coupler at this point in history .  This point
is made clear by the actions of state railroad com-
missions.  When the railroads and the federal gov-
ernment failed to mandate safety appliances on
freight cars, several states, including Massachusetts,
Michigan, and New Y ork, passed laws requiring that
automatic couplers be installed on all new or rebuilt
cars.  In each case, the commissions were able to
select couplers that met minimum standards, but
none was able to select a clear winner.4 In the case
of Massachusetts, the commission ultimately called
for a national convention to select a coupler since it
was a problem that “demands a national solution in
the face of a vast network of interchanging traffic.” 5

Railroads were anxious to find a solution
because they were being driven by economics to do
so.  As early as 1884, the Master Car Builder’s
Association recognized that automatic brakes would
permit longer trains to be operated faster and under
greater control by the engineer.6 One of the prob-
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FIGURE 5.3
You can try your skill with a link-and-pin coupler at the
Railroad Museum of Pennsylvania. [Author’s Collection]

FIGURE 5.4
Eli Janney's original coupler design patented in 1868 bore little resemblance to today's couplers.  In 1873, he patented
a revised design, which featured the knuckle action of a modern coupler .  [U.S. Patent and Trademark Office]



From their introduction in the 1600s and for
almost tw o hundred y ears, coal cars rode on four
wheels.  In 1834 Ross Winans was granted a patent
for the swiv eling truck.  Four -wheeled, swiveling
trucks w ere a major innovation for American rail -
roads.  They not only tracked well and provided a
more stable ride on rough American tracks, they
permitted railroads to operate longer and heavier
freight cars by distributing their w eight more evenly
over the rails.  Unfortunately for Mr . Winans, the
Supreme Court decided that his idea was not 
original, and they threw out his patent, 1 because the
four -wheel, swiv eling truck w ent on to serve under
virtually ev ery American freight car to this day .

A freight car truck is not a single entity; it’ s an
integrated system, the components of which work
together to carry the car above it.  Figure 6.3 identi-
fies those components and how they work together
in that effort.

The bolster is that component of the truck upon
which the car body rests.  The center plate is mount-
ed on top of the bolster, and it is around this point
that the truck piv ots.  A side bearing is placed at
each end of the bolster to help stabilize the car.

In the most commonly used truck, the bolster
rests on top of the springs, which cushion the car’s
movements.  In early trucks, the springs rested on a
spring plank or transom, which also serv ed to tie the
tw o side frames together and provide some rigidity
to the truck.

The wheels are the only component of the truck
assembly that support the entire weight of the car
and truck.  The construction of wheels has evolved
over time to meet the increasing demands placed
upon them.

The wheels are pressed onto the axles.  The 
journal is that portion of the axle that turns in the
journal bearing.  The journal bearing is contained
within the journal box, which is either integral to or
attached to the side frame.

The side frame is the most visible part of the
truck, and it is that portion of the truck that ties 
the bolster, journal box and springs together.  The
truck is often identified by the side frame used, for
example, a “Bettendorf truck,” but this can be an
incomplete description, because a truck may be 
comprised of components or technologies built by or
licensed from several different manufacturers.
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FIGURE 6.3
This figure illustrates the distribution of weight used in
determining the capacities of each of the components of
a freight car truck.  The entire weight of the freight car is
transmitted through the center plate and onto the truck
bolster .  The truck bolster transmits its load through the
springs and spring plank onto the side frames.  The side
frames, in turn, transmit the load through the journal
bearings onto the journals, and then through the axles to
the car’s wheels.  If the weight of a 50-ton hopper car is
distributed proportionately , each component will carry
the following weights: a—The empty weight of the car
body is 23,320 pounds.  With a load of 127,000 pounds,
the total weight of the car body and contents is 150,320
pounds.  Each center plate will have to carry 75,160
pounds.  b—The springs carry the weight of the car plus
the weight of the truck bolster , estimated at 840 pounds.
Each set of springs will have to carry one-half that com -
bined weight, or 38,000 pounds.  c—The journals sup -
port the weight carried by the springs plus the weight of
the side frames and all attached components, which
weigh an additional 1,925 pounds.  Thus, each journal
supports 19,963 pounds.  d—The wheel is the only 
component upon which the entire load of the car and its
contents is carried.  Each cast-iron wheel supports this
weight plus its own weight of 750 pounds plus the
weight of the axle, 825 pounds, bringing the total weight
at point d beneath each wheel to 21,125 pounds.  If the
weight of any of the truck components is reduced and
the allowable weight on rails remains constant, then it is
possible to increase the loading of the car , which could,
in turn, cause the capacity of the components to be
exceeded.2 e—As the car rocks from side to side, some of
the weight of the car will be shifted to the side bearings,
causing an increase in the load carried by that side.  This
phenomenon had to be considered in establishing the
capacities.  It is discussed in further detail in Figure 6.42.
[Railway Car Construction, 1892, modified by author]
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FIGURE 6.66
The Andrews “Solid” Steel Car T ruck was introduced by
the J. S. Andrews Company of New Y ork in 1904.  This
drawing shows the hinged tie-strap feature of that truck
and the ease with which the journal boxes and axles
could be slid out from the side frame to be changed.
[Railway and Locomotive Engineering, November 1904]

FIGURE 6.67
This early Andrews L-section cast-steel side frame was
cast for the New York Central Lines.  It does not have
“Andrews” cast into the frame but rather “ AM ST
FDRS” and the patent date of “10-6-96.” Compare this
frame with the later L-section in Figure 6.68.
[Photographed at the Cass Railroad, Cass, West Virginia]

FIGURE 6.68
These later Andrews L-section, cast-steel, 50-ton side
frames were cast for the Rock Island in 1910.  Note the
similarity between this truck and the Gould truck in
Figure 6.69.  The Andrews truck can be identified by the
“knee” in the casting next to the springs.  This later
Andrews had L-sections for both compression and ten -
sion members.  [Standard Steel Car Company Photo;
Courtesy:  D.K. Retterer Collection]

FIGURE 6.69
The Gould cast-steel side frames used channel-section
compression members and L-section tension members.
Gould side frames can be identified by the patent date
of April 27, 1909 and the model number preceded by
“TF” cast into the members.  [American Car & Foundry
Photo; Courtesy: The John W. Barriger, III National
Railroad Library at the University of Missouri—St.
Louis]

FIGURE 6.71
The Wolff side frame was another early , cast-steel design
that employed separable journal boxes.  Note the tie
strap used to hold the journal boxes in place.  This tie
strap was also identified as a journal box retainer bar on
these early cast-steel frames.  [Courtesy:  Ontario &
Western Railway Historical Society Archives]

FIGURE 6.70
A.S.F. produced these Andrews T -section side frames
with long tie straps for the Central of New Jersey in
1914.  They can be mistaken for earlier L-section frames.
Compare these with the side frames in Figures 6.68 and
6.72.  [Standard Steel Car Company Photo; Courtesy:
D.K. Retterer Collection]
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This photo gallery is provided as a w ay of sup-
plementing the photographs of coal cars contained
in Chapters 2 through 7 in order to provide a more
complete picture of the evolution of coal cars.  The
pictures are generally arranged by the date in which
they were introduced into service.  If a class of car
was produced over more than one decade, all pic-
tures of those cars will be contained within the

decade in which they w ere introduced.  In addition,
if a car was later modified, the modified cars will be
shown with the original so that they can be more
readily compared to the original. 

Information in these pages is heavily drawn
from editions of the Car Builder’s Dictionary, the Car
Builders’ Cyclopedia, and The Official Railway
Equipment Register.
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Years Coal Cars Page

Pre—1900 Jimmies, Wood Hopper -Bottom Gondolas, Wood Drop-Bottom

Gondolas, Wood Hopper Cars, Early Steel Hopper Cars, 

Composite Wood-and-Steel Hopper Cars, Seley Hopper Cars  . . . . . . . . . . . . . . . . . . . . . . .210
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U.S.R.A. Twin-Hopper Cars, U.S.R.A. Triple-Hopper Cars, 

U.S.R.A. Composite Wood-and-Steel Drop-Bottom Gondolas  . . . . . . . . . . . . . . . . . . . . . . . .258

1921—1930 Drop-Bottom Gondolas, Twin-Hopper Cars, Composite W ood-and-Steel
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A.R.A. Recommended Practice Hopper Cars  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .286

1931—1940 A.A.R. Standard Twin-Hopper Cars, A.A.R. Standard Twin-Hopper Cars with

Alternate Body Arrangements, A.A.R. Standard Triple-Hopper Cars, 

Panel-Sided Hopper Cars, Non-Standard and “Fish-Belly” Hopper Cars  . . . . . . . . . . . . . .306

1941—1950 Lightw eight Twin-Hopper Cars, W ar-Emergency Hopper Cars, Welded 

Hopper Cars, Early Manufacturers’ Standard Twin-Hopper Cars  . . . . . . . . . . . . . . . . . . . .334

1951—1960 Early Manufacturers’ Standard Triple-Hopper Cars, Drop-Bottom Gondolas,

Manufacturers’ Standard Twin-Hopper Cars, Manufacturers’ Standard

Triple-Hopper Cars, W recks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .356
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FIGURE 8.1
In 1913, the Philadelphia & Reading Company staged this photograph to show the progress that the anthracite
industry had made in transporting coal to market.  T o the left is a 19th-century wood coal jimmy from the Lehigh
Coal & Navigation Company .  The jimmy was approximately 11’ long and had a capacity of about seven tons.  On
the right is an all-steel hopper car produced in February 1913 by the Cambria Steel Car Company .  It had an inside
length of 32’ 10” and a nominal capacity of fifty-five tons.  [Courtesy:  Railroad Museum of Pennsylvania Archives,
PHMC]

FIGURE 8.2
This picture, taken at the same time
as the photo in Figure 8.1, shows
the construction of the ends of the
two different cars.  [Courtesy:
Railroad Museum of Pennsylvania
Archives, PHMC]
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FIGURE 8.168
International Great Northern car number 5046 was a U.S.R.A. look-alike, but differed slightly in its dimensions.
The car was built in June 1927 with an inside length of 41’ 6”, inside width of 9’ 0 ¾”, inside height of 5’ 0”, and
capacity of 1,855 cubic feet.  The sign on the side reads, “FOR PPE LOADING ONL Y, RETURN TO I-GN HOUSTON
TEXAS WHEN EMPTY ”  The car was seen here in Winnfield, Louisiana, in February 1952.  Note the starred LD LMT
of 60,000 pounds.  [Courtesy:  Bob’s Photo]

FIGURE 8.170
The Chicago, North Shore & Milwaukee car seen here was one of twenty in the series 6000 to 6019 purchased by the
railroad.  Its internal dimensions and capacity were the same as the Northern Pacific car in Figure 8.169.  [Standard
Steel Car Company Photo; Courtesy:  D.K. Retterer Collection]

FIGURE 8.169
This Northern Pacific, all-steel, drop-bottom, drop-end gondola was built in June 1923 by the Standard Steel Car
Company.  This car had an inside length of 40’ 0”, inside width of 9’ 6 ¾”, inside height of 4’ 2”, and capacity of 1,594
cubic feet.  It fell in the number series 59000 to 59249.  The dual-purpose nature of this car made it popular with the
Northern Pacific.  The railroad had 3,000 other drop-bottom, drop-end gondolas numbered 56000 to 58999 that varied
slightly dimensionally but had the same cubic capacity .  [Standard Steel Car Company Photo; Courtesy:  D.K. Retterer
Collection]
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FIGURE 8.331
In the late 1950s, a number of manufacturers began producing these welded, 2,700-cubic-feet triple-hopper cars.
They had an inside length of 40’ 7 ¾”, inside width of 9’ 7 ¾”, and a height to eaves of 11’ 0”.  The design can be
identified by the fifteen side posts.  The side posts are welded in place, and rivet patterns on the side posts between
the hopper bays indicate where cross-ridge braces are attached to the interior .  The New York Central System was a
heavy user of these cars.  The Pittsburgh & Lake Erie, part of the New Y ork System, had over 6,000 cars of this design
numbered 68000 to 69999, 70000 to 72999, and 73000 to 74049.  This car was built by Bethlehem Steel in March 1957.
[Paul B. Dunn Photo; Courtesy:  Richard J. Burg Collection]

FIGURE 8.332
The Chicago & Eastern Illinois purchased 700 of the 2,700 cubic-foot-capacity triple-hopper cars numbered 98800 to
99299 and 99300 to 99499.  This car was built by Bethlehem Steel in August 1957.  Note that the LDLMT and L TWT
have been painted over indicating that the car was about to be re-weighed.  The car was equipped with Enterprise
door locks.  [Paul B. Dunn Photo; Courtesy:  Richard J. Burg Collection]


