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By 1960 steam locomotives had all but disap-
peared from North America’s railroads, but more
than three decades later they are still among the
most fascinating machines cver devised. Among rail-
road enthusiasts steam remains the number-one
topic of interest, and the general public still equates
railroading with steam locomotives.

Why? What lay behind the romance? Steam loco-
motives were the machinery of transportation, the
first industrial technology that was visible to every-
one. Who built them? Why did railroads have so
many kinds of steam locomotives — and why did
lecomotives difter so greatly from railroad to rail-
road? What did all the parts and plumbing do?

This book answers those questions and many
others It is a compact, one-volume reference book
covering the development of steam locomotives in
the Urited States, Canada, and Mexico during the
20th century.
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INTRODUCTION

The steam locomotive is the most fascinating machine yet
devised. It was the first piece of industrial technology that was on
public display: Steam locomotives came right into every town, and
all their working parts were open to view. The men who ran them
were visible and accessible, whether inspecting and oiling the
machinery during a stop or seated in the cab. The romance of the
locomotive was almost unbearable. The engineer's seat was at a
throne-like height above ordinary people, and the train was a link to
exotic places (at the very least, the next town).

The romance has been explored and explained by others. What
lies behind the romance is the development of a technology. Steam
locomotives were the machinery of transportation factories, and
each factory — each railroad — had its own ideas about the machin-
ery it needed; and rarely did two of them agree about the proper
design. This book explores those designs and explains how they
developed.

Locomotive development until 1900

The first locomotives, like Stephenson’s Rocket of 1829, were con-
traptions. They had boilers, cylinders, and wheels, but each pioneer-
ing builder had his own ideas about placement of the components.
By 1840 the conventions had been established: horizontal firetube

boiler with firebox at the rear and smokebox and stack at the front,
horizontal cylinders ahead of the driving wheels and usually outside
the frames, a cab to shelter the engineer and the fireman at the rear,
and, behind the cab, a car carrying fuel and water — the tender.

The typical locomotive of the 1860s and 1870s was a 4-4-0 weigh-
ing about 30 tons. It had a deep, narrow firebox (about 33 inches
wide) set between the driving axles, and a low-mounted, tapered
boiler. Slide valves actuated by Stephenson valve gear routed satu-
rated steam to the cylinders. It was a simple machine, sufficient for
most duties. Other types in common use, usually for freight service,
were the Ten-Wheeler (4-6-0), essentially a 4-4-0 with a third pair of
drivers, and the Mogul (2-6-0). Locomotives were little changed from
the designs of 1850, because there had been little need for change.
Train length and weight were limited by the strength of couplers,
draft gears, and underframes. Primitive braking systems and the lack
of signals kept trains speeds low. During that period there was con-
siderable experimentation with various aspects of locomotive
design. The net effect of most of it was to prove what wouldn’t work.

Until about 1880 railroads generally bought locomotives designed
by the builders. Then different lines began to need specialized loco-
motives, first choosing from designs offered by the builders, then

1895 1896 1897 1898 1899 1900 1901 1902 1903 1904
CB&Q 2-4-2 CB&Q 2-6-2 2-8-0 with wide MP 4-6-2 AT&SF 2-10-2 B&O 0-6-6-0
Steel under- Oil as fuel firebox Vauclain C&0 0-8-0 Stoker
frames for Steel cars Alco formed balanced PRR test plant
cars compound
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developing their own. The result was that Alco and Baldwin could
build identical 2-8-0s for Boston & Maine, but those 2-8-Us would dif-
fer greatly from 2-8-0s built for the Pennsylvania Railroad and the
Denver & Rio Grande.

In the 15 years before 1900 raitroad technology made several
major advances The Master Car Builders Association adopted the
Janney automatic knuckle coupler in 1887 and the Westinghouse
automatic air brake in 1889. Automatic block signals were coming
into use. Steel was replacing wood for car underframes and, within a
few years, for entire cars.

Faster, stronger, more powerful locomotives were needed.
Increased tractive effort could be achieved by increasing the weight
on the drive wheels, but few railroads had track that could support
high axle loads. For most railroads a heavier locomotive required
more wheels to spread the weight. In turn, a larger locomotive need-
ed greater steaming capacity — a larger firebox.

Wide fireboxes and trailing trucks

By 1890 locomotive fireboxes were located above the frames
instead of between them, making possible an increase in width of
approximately 8 inches. A firebox above the frames could also be
longer. but the length was limited by how far a fireman could fling
coal with a shovel.

One development of a regional nature that was a step toward
increased steaming capacity was the Wootten firebox, shattow and
wide for the best combustion of stow-burning anthracite. it was
introduced on the Philadetphia & Reading Railroad in 1877. lts width,

7 to 8 feet, required that it be located entirely above the drivers. The
width also required that the engineer's cab be placed ahead of the
firebox astride the boiler, resulting in the Cametback or Mother Hub-
bard configuration.

A firebox entirely above the drivers was practical on tow-drivered
locomotives but not on high-drivered passenger locomotives — it
would raise thie center of gravity too high. The sotution was to place
the firebox entirely behind the drive wheels.

Baldwin introduced the 2-4-2 at the Columbian Exposition in
Chicago in 1893. A medium-size trailing wheel instead of a third driv-
ing axle allowed a deeper firebox. tn 1895 Baldwin built an experi-
mental 24-2 for the Chicago, Burlington & Quincy. Number 590 had
8414" drivers and a wide firebox over the trailing wheels. Most 2-4-2s
and 4-4-2s built during the 1890s were characterized by a non-swivel-
ing trailing axle and a narrow firebox. The trailing truck evolved
gradually, beginning with provision for lateral movement. The 2-4-2,
intended for fast, light passenger trains, was unstable at high speeds
and was quickly superseded by the 44-2, but the 2-4-2 wheel arrange-
ment found a niche in logging and industrial service as a tank engine,
essentially an 0-4-0 with guiding wheels fore and aft (and also in
thousands of Lionel “Scout” electric train sets, which are beyond the
scope of this book).

Development from 1900 to 1918

By 1900 the etements of larger steam locomotives were ready for
combination: the wide firebox and the swiveling trailing truck. That
year the Chicago, Burlington & Quincy built the first four 2-6-2s at its

1905 1906 1907 1908 1909 1910 1911 1912 1913 1914
Superheater GN 2-6-6-2 Ere 0-8-8-0 Flexible stay- SP 2-8-8-2 Alco 4-6-2 PRR simple Booster engine
NP 2-8-2 with bolt No. 50000 2-8-8-2
wide firebox Power reverse Cc&04-8-2
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Burlington, lowa, shops. The 2-6-2 appeared in passenger and freight
versions, differing in driver size, but the type tended to be rear-
heavy. The four-wheel lead truck of the 4-6-2 provided more stability
at passenger-train speeds; the 2-8-2, which combined the deep fire-
box of the 2-6-2 and the four coupled axles of the 2-8-0, had better
weight distribution. The 4-6-2 and the 2-8-2 soon became the most
common passenger and freight locomotive types on North America’s
railroads. On some railroads they were the limit of motive power
development.

Adding a driving axle to the 4-6-2 and the 2-8-2 produced the 4-8-2
and the 2-10-2 for passenger and freight service, respectively. The
4-8-2 proved to be as good for freight service as it was for passenger
trains. The 2-10-2 was usually a ponderous machine, pressing the lim-
its of piston thrust and rod weight. It could pull almost anything, but
not very fast.

Development after 1920

Locomotive development in the mid-1920s took two directions.
The American Locomotive Company advocated three-cylinder loco-
motives. Splitting the power output of the boiler three ways instead
of two meant pistons and rods could be lighter. The extra weight of
the third cylinder almost always required a four-wheel lead truck;
4-6-2, 4-8-2, 4-10-2, and 4-12-2 were the common wheel arrangements.
The third cylinder and main rod were located between the frames,
making maintenance difficult, but where three-cylinder power was
the rule, not the exception, it performed well — witness Union Pacif-
ic's 90 4-12-2s.

The other and ultimately more significant trend in locomotive
development was Lima's Super-Power concept. The basic premise
was that a large firebox supported by a four-wheel trailing truck was
necessary to provide sufficient steam at speed. The first Super-
Power wheel arrangement was the 2-8-4, quickly followed by the
2-10-4. The 4-6-4 was a natural development for passenger service.
The 4-84 was initially a passenger engine, but like the 4-8-2 it was
just as useful for freight, and can be considered the ultimate modern
locomotive type.

Articulated locomotives

The compound articulated locomotive, designed by Anatole Mal-
let, appeared in 1903. The rear engine received steam from the boiler
and exhausted it to the cylinders of the front engine. The first type
built, the 0-6-6-0, was unstable for road service but sufficient for
pusher and hump-yard work. The 2-6-6-2 was more successful, pro-
ducing about the same output as a 2-10-2 but better able to negotiate
curves and remain to stable at freight-train speeds. The last of that
type were built in 1949. The 0-8-8-0, first built in 1907, had the same
characteristics as the 0-6-6-0. The 2-8-8-2 appeared in 1909, and it was
built until 1950.

In the mid-1920s the simple articulated appeared, with all four
cylinders receiving steam directly from the boiler. The four-wheel
trailing truck was first applied to an articulated in 1928, creating the
2-8-8-4. The 2-6-6-4 appeared in 1935 and the 4-6-6-4 in 1936, both
designed for fast freight service. The latter received wide acceptance
and was the best articulated locomotive design.

1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 _
Cast trailing USRA control  Virginian USRA control NYC H-10 One-piece C&O simple
truck began 2-10-10-2 ended 2-8-2 engine bed .2-8-8-2
Reading 4-4-4 Dec. 26 March 1 Lima 2-8-4
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Other types

Locomotive development includes a number of types that were
built for only one or two railroads. Some were experinental, and
some were built in large quantities (a few types were experimental
and built in quantity). Among the wheel arrangenients are 4-10-2,
4-12-2, 2-10-10-2, 2-6-6-6, 4-8-8-2 (2-8-8- if you start counting wheels at
the smokebox: 4-8-8-2 if you start at the headlight), and 4-8-8-1 In the
19305 and 1940s the Pennsylvania Railroad invested heavily in nonar-
ticulated duplex-drive locomotives of several types — 6-4-4-6, 4444,
4-1-6-4, and 4-6-4-4 — plus a 6-8-6 steam turbine locomotive. Balti-
more & Ohio had a single duplex-drive 4-4-1-f. None of the duplex-
drives could be judged a success. Four railroads experimented with
steam turbines, in most cases as the prime mover of a steam turbine-
electric locomotive.

About the information in the book — and beyond

Entire books have been written about single classes of locomo-
tives; any book that attempts to explain the locomotives of an entire
continent in 448 8Lu” by 5127 pages will emphasize breadth over
depth. Constraints of time and space meant some topics, even a few
railroads, had to remain unexplored. Sone railroads and locomotives
got less ink than others — information just wasn’t available. Over the
vears much has been made of some landmark locomotives; | have
tried to bring some balanee to the topic. | welcome corrections and
additions.

For those who want further information on specific railroads 1
have eited what | think is the best book. Many of those books are out

of print. Dealers specializing in out-of-print railroad books advertise
in Trains Magazine; your local public library may be able to obtain
such books through interlibrary networks. The two best sources of
steam locomotive rosters are issues of Railroad Maguzine from the
mid-1930s to the mid-1950s and the twice-yearly Bulletin of the Rail-
way & Locomotive Historical Society (the title of the magazine
changed to Ralroad History with issue No. 127).

For further reading on steam locomotive development as a whole,
| suggest:

The Steam Locomotive in Amenca, by Alfred W. Bruce, published
in 1952 by W. W. Norton & Company — a techuical history of the
stean locomotive.

The Evolunon of the Stean Locomonve, by Frank M. Swengel, pub-
lished in 1967 by Midwest Rail Publications, P. O. Box 578, Daven-
port, 1A 52805 (1.CC 67-29846) — organized chronologically and witl-
out an index. but containing a remarkable amount of information and
insight.

Model Railroader Cyclopedia, Yolume | — Steam Locomotives, by
Linn H. Westcott, published in 1960 by Kalmbach Publishing Co.,
21027 Crossroads Circle, P. O. Box 1612, Waukesha, W1 53187 (ISBN 0-
89024-001-9) — HO scale drawings of more than 125 steam locomo-
tives copiously illustrated with black-and-white photos, plus good
explanations of many facets of the steam locomotive.

Steant’s Finest Hour, by David P. Morgan, published in 1990 (sec-
ond editon) by Kalmbach Publishing Co., 21027 Crossroads Circle,
I O. Box 1612, Waukesha, W1 53187 (ISBN 0-89024-002-7) — an explo-

1925 1926 1927 1928 1929 1930 1931 1932 1933 1934
T&P 2-10-4 UP4.12.2 NYC 4.6-4 NP 4-8-4 Shelter Last2-10-2 D&S 2-10-0 Welded boiler
SP and UP Last Camel Erne 2-8-4 with  required for built only engine
4-10-28 backs built 70" dnivers Camelback delivered
Last4-4 0built  firemen
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ration of the best locomotives built after the mid-1920s. with photos
and specifications for each.

Articulated Steam Locomotives of North America, by Robert A.
LeMassena, published in 1979 by Sundance Publications, 250 Broad-
way, Denver, CO 80203 (ISBN 0-913582-26-3) — a history of all the
articulateds.
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CLASSIFICATION, NOMENCLATURE,
AND NUMBERING

As locomotives developed there arose a need for a classifica-
tion system, and number and arrangement of wheels worked out
to be the best way to do it. The Whyte system that was eventu-
ally settled on seems obvious, but it was preceded by others.
Baldwin Locomotives Works, for example, classified its locomo-
tives with a numeral denoting the total number of wheels under
the locomotive, a fraction indicating trailing and lead trucks (1
for trailing truck and lead truck; 14 for trailing truck but no lead
truck), and a letter giving the number of driving axles (B for 1, C
for 2, D for 3, etc.). A Pacific was classed 12-14-D, for example.

A clearer, easier system was developed by Frederick
Methven Whyte, a New York Central mechanical engineer.
Numerals represented the number of wheels in each group,
starting at the front end: lead truck, drivers, trailing truck. For
articulated locomotives a numeral was used for each group of
drivers. The numerals were separated by hyphens.

Most wheel arrangements were given names derived from
the first user of that wheel arrangment. The derivations are
explained in the entries for the individual types.

Waukesha, Wisconsin Type Name
September 1993 0-4-0 Four-wheel switcher 00

0-6-0 Six-wheel switcher 000

0-8-0 Eight-wheel switcher 0000
1935 1936 1937 1938 1939 1940 1941 1942 1943 1944
P&WV 2-6-6-4 UP 4-6-6-4 B&O duplex-  ICC requires  Electro-Motive UP 4-8-8-4 PRR 4-4-4-4 PRR turbine

CP 4-4-4 drive 4-4-4-4 power FT No. 103 C&0 2-6-6-6
Last 4-4-2 built  reverse
GE turbine
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0-10-2 Union 000000 Some railroads chose their own names for wheel arrange-
2-4-2 Columbia 20000 ments, either officially or unofficiatty. New York Central, which
2-6-0 Mogul £0000 constantly reminded passengers that it was the Water Level Route,
2-6-2 Prairie 200000 designated its 4-8-2s Mohawks, not Mountains, and its 4-8-4s were
2-8-0 Consolidation 200000 Niagaras, not Northerns.
2-8-2 Mikado 2000000 The 4-84 had more nanies than any other type. Memories of
2-8-4 Berkshire 20000000 the War Between The States were still fresh in 1930 when
2-10-0 Decapod 2000000 Nashville, Chattanooga & St. Louis (*The Dixie Line”) chose Dixie
2-10-2 Santa Fe +£0000000 instead of Northern for its 4-8-4s; Richmond, Fredericksburg &
2-10-4 Texas 200000000 Potomac called its 4-8-1s Generals and Governors and named them
2-6-6-6  Allegheny £0000 000000 individually for Confederate generals and Virginia governors.
2-8-8-4  Yellowstone 200000 000000 Local rivalry may be responsible for 2-8-4s being known as Limas
4-4-0 American, Eight-Wheeler 20000 on the Boston & Maine — they were Berkshires on the paraliel
4-4-2 Atlantic 200000 Boston & Albany. During World War Il anti-Japanese sentiment
4-4-4 Jubilee 2000000 caused some railroads to rename their Mikados to MacArthurs.
4-6-0 Ten-Wheeler 200000 Oceasionally railroads renamed enlarged or improved versions
4-6-2 Pacific 2000000 of a wheel arrangement. The New Haven, for example, introduced
4-6-4 Hudson 20000000 its 3-cylinder 4-8-2s as the New Haven type, and the Atlanties built
4-8-0 Twelve-Wheeler 2000000 for Milwaukee Road’s Hiawatha were dubbed the Milwaukee type.
4-8-2 Mountain 20000000 Such names seldom stuck.
4-8-4 Northern 200000000 Railroad classes
4-10-0 Mastodon 20000000 Railroads needed a convenient way to refer to groups of similar
4-10-2 Southern Pacific, Overland 200000000 locomotives. Most roads eventually assigned a letter more or less
4-12-2 Union Pacific 2000000000 arbitrarily to each wheel arrangement, usually with a number to
4-6-6-4  Challenger 200000 00000 note successive groups or different sizes of a type, and sonetimes
4-8-8-4 Big Boy 2000000 000000 with a letter after the number to indicate variations. For example,

1945 1946 1947 1948 1949 1950 1951 1952 1953 1954

Last 4-6-6-4 Last 4-6-2, Last 2-8-4 Last 4-8-4 Last steam N&W turbine
C&0 turbines 4-6-4, 4-8-2, 2-10-4, Lima. locomotive
Alco steam Baldwin built by N&W
locomotive steam loco-
| | | ! | ot 4 | | | l
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Louisville & Nashville's classification was:

04-0 A 260 F 462 K
060 B 4-6-0 G 482 L

080 C 280 H 284 M
440 D 282

Other roads chose a letter or two to abbreviate the common
name of the type. One of the hazards is that several names start
with the same letter. Southern Pacific showed some ingenuity:

0-6-0 S  Six-wheel switcher 2-10-2 F  Freight

0-8-0 SE Fight-wheel switcher 44-0 E  Eight-Wheeler
260 M Mogul 44-2 A Atlantic

2-6-2 Pr Prairie 460 T  Ten-Wheeler
2-80 C Consolidation 4-6-2 P Pacific

2-8-2 Mk Mikado 480 TW Twelve-Wheeler
284 B  Berkshire 4-8-2 Mt Mountain

2-10-0 D  Decapod

484 GS Golden State or General Service

2-6-6-2 MM Mallet Mogul

2-8-8-2 MC Mallet Consolidation

4-8-8-2 AC Articulated Consolidation (cab-forward)
Occasionally railroads assigned the same letter to two types.

On the Milwaukee Road, for instance, classes F1 through F5 were

4-6-2s and F6 and F7 were 4-6-4s. The Pennsylvania’s 2-104s came

on the scene long after the experimental 2-6-2s had been scrapped

and were assigned the same letter, J. The converse was sometimes

the case. Canadian National assigned letters F, G, H, and 1 to 4-6-0s

of different driver sizes. Other roads — Santa Fe, for example —
skipped letters entirely and simply referred to locomotives by
number groups: the 1950 class, the 3700 class.

Some railroads used an s in their locomotive classifications to
indicate superheating. Well-known examples are Southern Railway
Ps-4 and Pennsylvania Railroad K4s Pacifics.

There were many ways to designate subclasses and sub-sub-
classes: numbers, letters (both lower-case and small capitals), and
even fractions. In the text and the rosters | stay as close as possi-
ble to what was painted on the locomotives.

Numbering

In the beginning, or at least when numbers replaced names,
railroads numbered their locomotives in sequence as they
acquired them. When all the locomotives were 4-4-0s of about the
same size it didn’t make much difference. As different types of
locomotives developed and locomotive fleets grew in size, many
railroads found it useful to assign numbers so that engines that
were alike had adjacent numbers, so that all the 80s were 2-6-Os
and all the 90s 2-8-0s, or all the passenger engines were 300s and
all the freight engines 400s. Some railroads used different number
series for divisions or subsidiaries. A few railroads continued the
older practice, and some reassigned numbers when old locomo-
tives were scrapped, as if the supply of numbers was limited. (In
the case of the Pennsylvania Railroad it was. In 1920 PRR had near-
ly 8,000 engines, and PRR was reluctant to use five-digit engine
numbers.)




UNDERSTANDING THE NUMBERS

Throughout this book I use the locomotive designs of the Unit-
ed States Railroad Administration (USRA, see page 405) as a stan-
dard for comparison, much as ornithologist Roger Tory Peterson
uses the robin in A Field Guide to the Birds. The important dimen-
sions aren’t height, width, and length but driver diameter, cylinder
size, weight, and tractive effort.

USRA Locomotive Types

Type Driver Cylinders Total Weight Tractive
diameter (inches) weight on drivers effort

(inches) (pounds) (pounds) (pounds)
0-6-0 51 21 x 28 163,000 163,000 39,100
0-8-0 51 25 %28 214,000 214.000 51,000
2-8-2 (light) 63 26 < 30 292,000 220,000 54,700
2-8-2 (heavy) 63 27% 82 320.000 239,000 60.000
2-10-2 (hght) 57 7 Ol 352,000 276.000 69.600
2-10-2 (heavy) 57 30 x 32 380.000 293,000 73.800
2-6-6-2 57 23.35x 32 448,000 358,000 80,000

2-8-8-2 S% 25.39 x 32 531,000 474,000 101,300C

121,600S
4-6-2 (hight) 73 25 x 28 277,000 162,000 40,700
4-6-2 (heavy) 79 27 < 28 306,000 197.000 43,900
4-8-2 (light) 69 27 x 30 327,000 224,000 53.900
4-8-2 (heavy) 69 28 x 30 352,000 243,000 58.200

Driver diameter: A rule of thumb was that maximum safe
speed in miles per hour equaled driver diameter in inches, a
speed equivalent to 336 driver revolutions per minute. Alfred W.
Jruce said the maximum horsepower output was generally
reached at 300 rpm for modern freight locomotives and 360 rpm
for passenger locomotives, the difference being a matter of coun-
terbalancing. A switcher with 51" drivers moved 13 feet 4 inches
with one revolution of the drivers: a Milwaukee Road Hiawatha
Atlantic with 847 drivers moved 22 feet, so at 60 mph (88 feet per
second) its drivers made 4 revolutions per second or 240 rpm.

Cylinder diameter and piston stroke: The greater the diame-
ter of the cylinder, the greater the piston thrust for a given boiler

pressure. Piston stroke equals twice the distance of the crankpin
from the center of the drive wheel. A long stroke means greater
force at the rim; a short stroke reduces piston travel and wear.

Boiler pressure: It is possible to increase the force on the pis-
ton by either increasing the boiler pressure or increasing the cylin-
der diameter. Increasing the boiler pressure — within limits a mat-
ter of setting the safety valves — increases stress on the boiler
and aggravates problems such as foaming and rusting.

Grate area: A large fire gives off more heat than a small fire.
The amount of steam produced by the boiler depends on the size
of the fire — the larger the grate, the larger the fire. Slow-burning
coal, such as anthracite, required a larger grate than bituminous
for the same size locomotive.

Total weight is a rough indicator of the size and capacity of a
locomotive. The heavier of two locomotives of the same type is
likely to be the more powerful.

Weight on drivers is a more accurate indicator of how much a
locomotive can pull — how it can apply its tractive effort.

Factor of adhesion is the ratio of weight on drivers to tractive
effort. The ideal is about 4 to 1; imuch less and a locomotive will be
likely to spin its wheels on wet rail or with a heavy load.

Tractive effort (or tractive force) is the force in pounds exert-
ed by a locomotive, measured at the driving wheel. It is a theoreti-
cal figure: boiler pressure times the square of the cylinder diame-
ter times the piston stroke divided by driver diameter. Tractive
effort isn't drawbar pull — it doesn’t include operational factors
— but it provides a basis for comparison of locomotives.

Axle loading: The weight of a locomotive can be considered a
single mass in the middle of a bridge or several smaller weights
pressing down on the rails at a number of points a few feet apart.
Light rail and lightly constructed roadbed can support a heavy
locomotive if the weight is spread out over more axles — for
example, a light 4-8-2 instead of the heavy 4-6-2. USRA locomotives
were designed with a maximum load per axle of 54,000 pounds for
the “light” locomotives and 60,000 for the “heavy” engines.
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THE PARTS OF A STEAM LOCOMOTIVE

Coal bunker Sand dome

Reverse lever

Water gauge Safety valves Whistle
Throttle lever Crown sheet # + Throttle Dry pipe
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Stoker Grate

Ashpan hopper  vajve gear Crosshead Lead truck

Main rod Piston
Side rod Piston rod

Valve

Trailing truck

Headlight

Smokebox

Pilot




AMERICAN LOCOMOTIVE COMPANY

American Locomotive Company (Alco) was created in 1901, when
eight companies merged in order to better compete with the ever-
expanding Baldwin Locomotive Works. The components were Brooks
Locomotive Works, Cooke Locomotive & Machine Works, Dickson
Manufacturing Company, Manchester Locomotive Works, Pittsburgh
Locomotive & Car Works, Rhode Island Locomotive Works, Rich-
mond Locomotive Works, and Schenectady Locomotive Works. Two
firms joined Alco shortly after it was established, the Locomotive &
Machine Company of Montreal in 1902, and Rogers Locomotive
Works in 1905.

Brooks Locomotive Works was founded in 1869 by Horatio
Brooks, master mechanic of the Erie Railway, who leased Erie’s
Dunkirk, New York, shops. which were being closed down. By 1882,
when the company purchased the facilities from the Frie, Brooks was
a major locomotive builder. Several new buildings were constructed
shortly after the firm joined Alco. During the 1920s the designation
on the builder's plate changed to Dunkirk Works.

Locomotive production at Brooks gave way to war materials
between 1915 and 1917. After World War | the Brooks Works, by then
Alco’s nnmber two plant, developed three-cylinder locomotives. In
1928 Alco elected to consolidate all locomotive production at Sche-
nectady. Brooks, which had produced about 13,000 locomotives, con-
tinued to produce heavy machinery for a number of years.

Cooke Locomotive & Machine Works, Paterson, New Jersey, was
established about 1800 and entered the locomotive business in 1852
as Danforth, Cooke & Company. In 1865 the company was reorga-
nized as the Danforth Locomotive & Machine Company. in 1871
Charles Danforth retired and John Cooke returned to active manage-
ment. In 1883, a year after Cooke’s death, the firm took his name
instead of Danforth’s, and built a new plant in 1889.
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Despite the modernity of the Cooke facilities, Alco chose not to
update them, and instead concentrated production of small locomo-
tives there until 1926, when production ceased.

Dickson Manufacturing Company, founded at Scranton, Pennsyl-
vania, in 1856 by Thomas Dickson, began producing tocomotives in
1862. It prospered in the 1880s and 1890s, offering a wide variety of
locomotives. I 1901 the company planned to concentrate on loco-
motives and sold its general machinery division — then the compa-
ny was sold to Alco, which soon phased out locomotive construction
in Scranton. The last of 1,762 locomotives left the Dickson shops in
April 1909.

Manchester Locomotive Works, Manchester, New Hampshire,
was incorporated in 1854. One of the principals had designed loco-
motives for Amoskeag Manufacturing Company in Manchester;
another had built locomotives at the Lawrence (Massachusetts)
Machine Works. The business began to prosper in the late 1860s.
Soon after the turn of the century, Manchester found itself limited to
small locomotives by the size and age of its buildings, but Alco was
unwilling enlarge the plant. Locomotive production ceased in 1913;
total production was 1,793 locomotives.

Montreal Locomotive Works was the 1908 reorganization of the
Locomotive & Machine Company of Montreal, formed in 1902. MLW
continued in operation after Alco stopped building diesel locomo-
tives in 1969 and was acquired by Bombardier Inc. in 1973.

Pittsburgh Locomotive & Car Works was organized in 1865 by,
among others, Andrew Carnegie. Its shop in Allegheny City, Pennsyl-
vania, (now part of Pittsburgh) produced its first locomotive in 1867.
The plant was upgraded and enlarged several times, enabling Pitts-
burgh to be one of the earliest builders of large locomotives. Loco-
motive production at Pittsburgh ceased in 1919.




Rhode Island Locomotive Works, in Providence, Rhode Island,
grew out of the Burnside Rifle Company. After the Civil War the
demand for weapons disappeared and the company turned to loco-
motive production. The 1880s were prosperous for the company, but
the financial panic of 1893 idled it for several years.

In 1906 Alco began to rebuild Rhode Island’s plant for automobile
production (it had never been well suited to locomotive manufac-
ture), and the last of 5,995 locomotives was produced in 1908.

Richmond Locomotive Works, Richmond, Virginia, was the
largest locomotive builder in the south. Its history goes back to a
machine shop opened in 1865. It began building small locomotives in
the late 1870s, suffered a fire that destroyed its plant, underwent a
change of management, and was reorganized as the Richmond Loco-
motive & Machine Works in 1887.

Alco enlarged the plant in the early 1900s, and it was soon build-
ing locomotives as large as 2-8-8-2s. Locomotive construction was
suspended from 1914 to 1918 in favor of war materials. then resumed
with less vigor than before the war as Alco began to concentrate its
business at Schenectady. Richmond outshopped the last of its nearly
4,500 locomotives in September 1927.

Rogers Locomotive Works began as a machine shop in Paterson,
New lJersey, in 1832. It began producing locomotives in 1837 and
soon acquired a reputation for solid, modern design. By the early
1860s it was third in production after Baldwin and Norris, and sec-
ond after Norris shut down in 1866. Its status began to decline in the
1880s. In 1899 the death of the company president threw manage-
ment back onto the founder’'s son, Jacob Rogers, who had left the
business in 1893. Rogers shut the plant down until he could find new
owners, who ran the company only briefly before selling out to Alco
in 1905. The plant was obsolete and, amazingly, lacked rail access.
Rogers Works produced light locomotives and machinery until 1913.
Total production was about 6,300 locomotives.

Schenectady Locomotive Works was founded in 1848 by Edward
and Septimus Norris, Philadelphia locomotive builders. The business
was not successful until it was reorganized in 1851 by John Ellis, who
was soon joined by Walter McQueen. The firm had a stormy history,
and it was not until the 1880s that it became a major builder of loco-
motives. The plant was upgraded in the 1890s and it became the
chief works of the American Locomotive Company.

By 1929 all of Alco’s U. S. locomotive production had been moved
to Schenectady, and soon thereafter the Depression brought U. S.
locomotive production almost to zero. Consturction of machinery
other than locomotives kept Alco alive through the Depression.

Alco began building diesels in the 1920s, but continued building
steam locomotives until 1948. It had more success with diesels than
the other two major steam locomotive builders, Baldwin and Lima,
but never challenged Electro-Motive’s position as number one. Amer-
ican Locomotive Company changed its name to Alco Products, Inc.,
in 1955, and exited the locomotive business in 1969.

Alco’s last domestic steam locomotives were seven Pittsburgh &
Lake Erie 2-8-4s produced in 1948. Their tenders were built by Lima
because Alco had already shut down its tender plant.

I have tried to cite the specific factory or works of American
Locomotive Company for locomotives built after 1902 instead of sim-
ply saying “Alco,” and | have usually used the premerger name even
for postmerger construction — “built by Manchester in 1909” means
“built by Alco’s Manchester Works in 1909.” Where space is tight in
the rosters, “Alco” means two, three, or more plants built the loco-
motives in question.

Recommended reading: The Diesel Builders, Volume Two, Ameri-
can Locomotive Company and Montreal Locomative Works, by John F.
Kirkland, published in 1989 by Interurban Press, P. O. Box 6444, Glen-
dale, CA 91205.
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ATCHISON, TOPEKA & SANTA FE RAILWAY

By 1901 the Santa Fe's map looked muceh as it would through most
of the 20th eentury. The main line ran from Chicago to Los Angeles,
and Santa Fe rails reached Galveston, Denver. El Paso, Phoenix, San
Diego, and Oakland. Still to be added to the map were the line from
Coleman, Texas, northwest to Texico (opened in 1912), the Kansas
City, Mexico & Orient from Wichita, Kansas, southwest to Presidio,
Texas (purchased in 1928), and a cluster of lines in the area between La
Junta, Colorado, and Amarillo, Texas (built in the 1920s and 1930s).

Until the turn of the century Santa Fe used 4-4-0s, 4-6-0s, and 2-8-0s,
standard for the time. Then the compound locomotive arrived on the
scene, and Santa Fe adopted it with enthusiasm. For more than a
decade most of the engines the road bought were compounds. An inter-
esting pattern appears: From 1901 to 1903 the road bought 2-6-0s, 2-6-2s,
2-8-0s, 2-8-2s, and 2-10:0s. From 1903 through 1907 the purchase inchud-
ed 0-6-0s, 2-10-2s, 4-4-2s, and 4-6-25 — the Atlantics and the Pacifics
concurrently. In 1906 came another large batch of 2-6-2s, followed a
year later by a group of 2-8-0s. There was a hiatus in 1908, possibly
the effect of the panic of 1907, followed by the resumption of orders
for 0-6-0s, 2-10-2s, and 4-6-2s, and the onset of the Matlet era. Another
group of 2-8-0s came in 1912,

In 1912 Santa Fe's management changed: John Purcell became assis-
tant to the vice president in charge of the mechanical department. The
road seemed to get up, shake itself. and buy large groups of relatively
modern and eonventional 2-8-2s and 2-10-2s — the last bateh of com-
pound 4-6-2s in 1914 is an anomaly. The road then pursued a conven-
tional if conservative course of steam locomotive development, stop-
ping just short of the high-speed simple articulated.

On its eastern lines Santa Fe used bituminous coal from mines in
northern lllinois, southern Kansas, southeast Colorado, and northeast
New Mexico. West of Albuquerque the road used eoal from mines near
Gallup The western coal had a lower heat content, and because it pro-
duced sparks, there were restrictions on cars with wood roofs near
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the engine. The Santa Fe had to haul coal long distances to the western
reaches of its system. After oil was discovered in commerceial quantities
in California, the Union Oil Company experimented with a locomotive
owned by a Santa Fe subsidiary. The first attempts at using oil failed, but
Santa Fe's shop at San Bernardino finally came up with a device that
sprayed oil into the combustion chamber. Santa Fe eventually used oil
for steam locomotive fuel almost everywhere on its system.

Santa Fe began dieselizing early, driven by the lack of water along its
main line across New Mexico, Arizona, and California’s Mojave Desert.
The very oldest locomotives were scrapped in the 1920s and 1930s,
but the later middle-size locomotives follow a single pattern in their
serapping dates: a few serapped about 1940; none scrapped during
World War H, when the road needed every locomotive it could find;
and the rest scrapped in the early 1950s, after dieselization began in
earnest. Santa Fe's last revenue steam runs occurred on August 27,
1957. Two loeomotives, 2-10-4 5021 and 4-84 3780, worked as helpers on
eastbound freight trains from Belen to Mountainair, N. M., then returned
to Belen, where their fires were extinguished.

Santa Fe ctassified its locomotives simply by number series insteac
of letters to indicate type. Oceasionally later groups of engines received
lower numbers than earlier ones, and locomotives rebuilt to another
type often kept their original numbers. The 591 class, for instance,
inctudes 2-6-0s, 0-6-0s, and 0-8-0s. The four 1200-ctass Pacifics that were
rebuilt to Prairies retained their nuinbers and their 1200-class mem-
bership cards. Some railroads seemed to order locomotives in multiples
of 5 or 10, Santa Fe did not.

Freight locomotives

Santa Fe was not a major user of the Mogul type. The last new 2-6-0s
it purchased were 35 compounds and 15 simple engines built in 1901,
The compounds were converted to simple engines between 1918 and
1921, Between 1925 and 1928 seven of that class were rebuilt to 0-6-0s
and 43 became 0-8-0s. Santa Fe acquired small groups of Moguls when




it bought the Oklahoma Central and the Kansas City, Mexico & Orient.
One of the Orient 2-6-0s lasted until 1951.

Considering its route map, it is appropriate that Santa Fe was a
major user of the Prairie type. The first group, the 1000 class, arrived
from Baldwin in 1901. They were 79"-drivered Vauclain compounds
intended for fast passenger service. They were given 69" drivers and
rebuilt as simple locomotives in 1922 and 1923. The nearly identical
locomotives of the 1014 class arrived from Baldwin in 1901 and 1902.
They soon swapped their 79" drivers for the 69" wheels of the 1200-
class Pacifics, and they were simpled between 1912 and 1918. The 103
members of the 1050 class, built in 1902 and 1903, were much the same
but had 69" drivers. They were converted to simple engines between
1911 and 1922. In 1906 and 1907 Baldwin delivered the 1800-class
Prairies. They were mainline freight power, four-cylinder balanced
compounds weighing 243,000 or 248,000 pounds (previous classes
weighed 190,000 pounds). The 1800s were simpled in the 1920s. The

Prairie 1028 was built by Baldwin in 1901 as a four-cylinder Vauclain com-
pound. Topeka Shops converted it to a simple engine in 1914.

2-6-2s were eventually downgraded froin mainline work and found a
niche in mixed train and local freight service, a steam-era equivalent
of the road’s homebuilt CF7 diesels.

Three 2-6-2 classes are outside Santa Fe's sequence of motive power
development. Schenectady built two tandem compounds in 1902 for
pusher service on the grades out of the lllinois River valley at Chilli-
cothe, lllinois. They arrived with outside-bearing trailing trucks but
later received inboard-bearing trucks, possibly when they were rebuilt
to simple engines in 1918. Between 1929 and 1932 four 1200-class
Pacifics were converted to 69"-drivered Prairies. In the process they
put on about 28 tons of weight, but the rebuilding and the change to a
two-wheel lead truck resulted in a slightly lower percentage of the total
weight on the drivers. They had a noticeable gap between the cylin-
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ders and the first pair of drivers, and their odd appearance wasn’t
improved by the application of outside lead truck journals. The rea-
son for the conversion is unknown — but they outlived most of the
1200-class Pacifics by at least a decade. In 1943 Santa Fe bought a 44"-
drivered industrial-size 2-6-2 from the Oakland Terminal Railway and
sold it a year later to the Modesto & Empire Traction Company.

Nationwide, more 2-8-0s were built than any other type, but Santa
Fe's Consolidations were neither numerous nor particularly modern.
I'he 729, 759, 769, and 900 classes were all 57"-drivered simple
machines. The 789 and 824 classes were built as Vauclain compounds
and rebuilt as simple engines between 1907 and 1910; the 825 class
were built as tandem compounds and not simpled until about 1920.
Ihe 1950 and 1900 classes, built in 1907 and 1912-1913, respectively,
were slightly more modern in appearance and heavier than previous
2-8-0s, but they seem to be an afterthought, purchased between orders
for 2-10-2s and 2-8-2s

I'ie road acquired a handful of low-drivered 2-8-0s from railroads it
purchased; some of the ex-New York Central 2-8-0s that came from the
Kansas City, Mexico & Orient lasted until the mid-1950s.

Santa Fe's first Mikados came from Baldwin in 1902 and 1903. They
AETe uclain compounds with wide fireboxes located partly over the

l'hey were converted to simple locomotives in 1908 and

Number 900 was part of Santa Fe's second order for 2-10-2s. Note that the
firebox extends over the rear pair of drivers. Number 3928 was among the
last built. The drivers are larger, and the firebox lies entirely behind them.
Both locomotives were photographed at Raton, New Mexico, in spring 1950.
Photos by C. C. Tinkham.

1909, and remained in service almost to the end of steam. A decade of
2-10-2 purchases passed before the next group of Mikados arrived in
1913. These, the 3100 class, had the same 57" drivers and 25" x 32"
cylinders as the earlier 885 class as rebuilt and weighed only slightly
more, but their fireboxes were behind the rear drivers. The 3129 class
followed in 1916: same cylinders and drivers (later changed or re-tired
to 58”) but 200 pounds boiler pressure instead of 170, and 15,000 pounds
heavier. The 3100 and 3129 classes were approximately the size of
USRA light Mikados.

Right after the 3129 class came the 3160 class, which had 27" x 32"
cylinders, 63" drivers, and at least 20 tons more weight — heavier than
a USRA heavy Mike. The 4000-class Mikes continued the evolution. Suc-
cessive batches within each class were heavier because of additions
to the basic design like feedwater heaters, cast trailing trucks, and a
second sand dome.

As with the Prairies, there were a few oddities among the Mikes. In
1924 San Bernardino shops took apart two 2-8-8-2s. which had been
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the largest locomotives in the world in 1909, and used the rear high-
pressure engines as the basis for two 2-8-2s that were more or less
equivalent to the contemporary 4000 class. In July 1945 the Santa Fe
purchased three Lls-class Mikados from the Pennsylvania Railroad,
substituted a standard Santa Fe pilot for Pennsy’s footboards, repaint-
ed and relettered them, used them briefly (by then World War 1l was
over), then set them aside.

Santa Fe thought its big Mikados would solve a problem southwest
of Shopton, lowa (Fort Madison). AT&SF’s Chicago-Kansas City route is
the shortest and fastest rail route between those cities. Southwest of
Shopton the line runs crosswise to the rivers that flow southeast into
the Mississippi and Missouri, and consequently has a succession of
ascending and descending grades and many curves. The Santa Fe need-
ed a locomotive that could handle unassisted the trains that came into
Shopton from Chicago. The line was busy enough that shorter, more
frequent trains would produce congestion, and the grades were too
frequent and too short for efficient use of helpers.

The Mikes found themselves short of breath west of Shopton with
trains they had brought in from Chicago. Santa Fe knew it would have
to change engines at Shopton, but to what? The road’s 2-10-2s were
slow and their long rigid wheelbase wasn’t well suited to the curves.
Lima had just introduced the 2-8-4 and the Super-Power concept, and
Santa Fe was buying its first 4-6-4s and 4-8-4s. A 2-8-4 seemed a logical
addition to the shopping list.

Santa Fe's 2-8-4 matched Lima’s A-1 in driver size, grate area, and
weight, and was a bit less in boiler pressure, cylinder diameter, and
tractive effort. Santa Fe was conservative in the matter of components
and details, so its new 2-84s were basically good 1922 engines with a
1927 wheel arrangement. They received various mechanical improve-
ments in the 1930s, but by 1940 the road recognized that they were
not fast-freight locomotives. It tested a 4-8-2 in freight service across
northern Missouri. It proved faster and cheaper to run, but the road
stuck with the 2-8-4s. In early 1941 Santa Fe tested a four-unit FT over
the line. It was faster, cheaper to run, and more powerful — and the
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2-8-4s were saved only by World War 1l. Indeed, Santa Fe added five
2-8-4s to its roster in 1945 to handle a surge of traffic to western ports
— Boston & Maine locomotives that had been replaced first by 4-8-2s,
then by diesels. In 1949 a drop in oil prices caused Santa Fe to store
its remaining coal-burning engines. The 2-8-4s were among those stored,
but six were converted to oil and worked in Kansas and Texas until
1658!

Santa Fe had 11 Decapods in four classes. In 1902 the road bought
three tandem compound 2-10-0s for pusher service on the 3.5 percent
grades of Raton Pass. Number 987 was Baldwin's first tandem com-
pound and the largest, most powerful locomotive in the world at the
time. American Locomotive Company’s Schenectady works built 987
and 988, somewhat lighter and less powerful. All three were converted
to simple locomotives at the San Bernardino shops, 987 and 989 in
1911 and 988 in 1915. When Santa Fe purchased the KCM&O in 1928 it
acquired three Russian Decapods that soon went to scrap and five larg
er Decapods of a standard Baldwin design that remained in service
until the early 1950s.

The 1902 Decapods went to work as pushers on Raton Pass. From
the summit they returned to the foot of the grade in reverse — slowly.
They were long-wheelbase locomotives, and the track was full of curves.
In 1903 Santa Fe ordered Decapods with trailing trucks to guide the
locomotives when running in reverse. The new wheel arrangement,
2-10-2, was soon named for the railroad. The 900 class had the same
dimensions as No. 987; the only difference was the extra axle under
the cab. The first group of 2-10-2s, 915-998. comprised 25 oil burners
and 45 coal burners. In 1903 the road ordered a single simple 2-10-2.
No. 985, and in 1904 ordered 15 more coal burners, 900-914. Thev were
followed by 74 more, 1600-1673, built between 1905 and 1907.

In 1911 the road built ten 2-10-10-2 Mallets. using ten 2-10-2s to make
the high-pressure engines and buying ten 2-10-0 frames and boiler
superheater-reheater-feedwater heater units from Baldwin Within a
few years they were back at Topeka shops, where they had been assem-
bled, being taken apart and made into 2-10-2s. The rear units did not get
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2-10-2 — SANTA FE

In 1902 the Atchison, Topeka & Santa Fe bought three
Decapods for use as pushers over Raton Pass on the Colorado-
New Mexico border. They worked well as pushers; the problem
was getting them down the grade to assist the next train. There
was no way to turn engines at the summit; they had to back down.
The relatively tong rigid wheelbase of the 2-10-0s didn’t take well
to the curves of the line, so the Santa Fe ordered its next batch
of 10-drivered engines with a rear guiding axle, creating a new
wheel arrangement. Santa Fe's first 2-10-2s had a wide firebox over
the rear drivers; the purpose of the trailing truck was not to make
possible a larger firebox but to guide the locomotive into curves
when it was running in reverse.

The first 2-10-2s with a wide firebox behind the drivers were
Chicago, Burlington & Quincy 6000-6004, built by Baldwin in 1912.
They were large engines, carrying more weight on their drivers
than a USRA heavy 2-10-2 and almost as much as Santa Fe's 3800
class. They were built with reinforced frames, and Burlington was

New York, Ontario & Western 356, built by Alco in 1915, followed the
design of the first 2-10-2s in having its firebox over the rear two pairs
of 57" drivers. Canadian Government Railways, Boston & Maine, and
New Haven rostered similar Santa Fe types. Photo by A. V. Neusser.

pleased enough with their performance to order 26 more in 1914.
By 1919 the 2-10-2 was the dominant freight engine in the Loco-
motive Cyclopedia. It was considered the equal of the 2-6-6-2 in
pulling power — but in exchange for the complexity of the Mal-
let the 2-10-2 offered drawbacks of its own. Five coupled axles
gave the type a long rigid wheelbase, which could be compen-
sated for by small drivers, one or more pairs of blind (flangeless)
drivers, or devices that allowed some of the drivers to mnove lat-
erally. Small drivers restricted the speed of the locomotive; blind
drivers threw the job of guiding the locomotive onto the other
drivers. with a resultant increase in tire and flange wear; lateral-
motion devices ultimately made ten-coupled locomotives (and
high-drivered eight-coupted locomotives) practical.

A larger locomotive that could pull heavier trains required
larger cylinders. The large eylinders produced powerful thrust,
which required strong (therefore heavy) main rods. Until the early
1920s locomotive bearings and frames were unable to handle the
maximum piston thrust of a 2-10-2 — cast-steel frames were still in
the future when the 2-10-2 flourished. In addition, the main rods
transmitted their power at a point close to the center of gravity
of the locomotive, which made the type, like the Prairie, prone to
nosing. More than that, the heavy main rod required heavy coun-
terbalancing. It was never possible to completely counterbalance

Reading 3014 and the other members of the K1sb class were the heavi-
est 2-10-2s built. The Hodges trailing truck appears dwarfed by the Woot-
ten firebox, but was adequate to carry its 57,000 pound load. Broadbelt
collection.




the main rod, because one end moves back and forth and the
other end moves in a circle. The small drivers used on most 2-10-2s
did not provide enough space for adequate counterbalancing, and
at speeds over 30 mph the unbalanced forces tended to destroy
both locomotive and track. The Burlington's first 2-10-2s had sup-
plemental counterweights on the axle between the frames; it soon
fitted the locomotives with lightweight rods.

Nonetheless, some railroads liked the Santa Fe type. Baltimore
& Ohio's second series of 2-10-2s were powerful and faster than
most other 2-10-2s. Chicago & lllinois Midland found the 2-10-2
ideal for its coal trains; C&IM 703 and 704, built by Lima in 1931,
were among the last of the type built. Between 1940 and 1950 the
road bought 10 2-10-2s from the Wabash, and in 1951 and 1952
bought 9 of the type from the Atlantic Coast Line.

Canadian National Railways sent its last 2-10-2, No. 4207, to
scrap on December 14, 1961. The locomotive was built by Brooks
in 1919 for the Boston & Albany. Duluth, Missabe & Iron Range
used its 2-10-2s during 1960, and No. 514, also built by Brooks in
1919, powered an excursion train on September 29, 1962.

Other names: Central (Illinois Central)

Total built: approximately 2,200

First: Atchison, Topeka & Santa Fe 915, 1903

Last and heaviest: Reading 3010-3019, class Klsb, Baldwin 1931,
451,000 pounds

Lightest: Atchison, Topeka & Santa Fe 985, built by Baldwin in
1904, 276,000 pounds

Longest lived: Santa Fe 940, built 1903, donated to city of Bar-
tlesville, Oklahoma, for display, August 1956

Last in service: Duluth, Missabe & Iron Range 514, Brooks 1919,
excursion September 29, 1962

Greatest number: Atchison, Topeka & Santa Fe, 342
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their old numbers back but became the 3010 class; the front units
became the 3020 class.

The weak point of the tandem compound was the piston rod seal
between the high-pressure and low-pressure cylinders. Repacking the
piston rod required removing the high-pressure cylinders — the job
took days and had to be done often. An interim solution was to equip
each locomotive with a small crane on each side of the smokebox to
assist the task. This was analogous to equipping your car with four
built-in jacks to facilitate frequent tire-changing because the tires last
only two weeks.

The road experimented by removing the high-pressure cylinders
from No. 1600, adding a superheater, and reducing boiler pressure to
140 pounds. The test results have been lost, but the high-pressure cylin-
ders went back onto No. 1600; 32 simple 2-10-2s, 1674-1705, were deliv-
ered in 1912 and 1913; and the tandem compound 2-10-2s were rebuilt
as simple engines between 1916 and 1923.

In 1919 Santa Fe needed large, heavy, modern freight locomotives.
The road’s previous 2-10-2s were essentially turn-of-the-century
Decapods with trailing axles; Santa Fe's new 2-10-2 evolved from a con-
temporary heavy Mike. Compare the new 3800 class, the 1674 class
(the last of the earlier design), and the USRA heavy 2-10-2:

3800 1674 USRA
Driver diameter 63" 57" 57"
Cylinders 30" x 32" 28" x 32" 30" x 32"
Boiler pressure 195 pounds 170 pounds 190 pounds

Weight on drivers 309,000 pounds 245,000 pounds  293.000 pounds
Total engine weight 402,000 pounds 293,000 pounds 380,000 pounds
Tractive force 75,700 pounds 63,000 pounds  73.800 pounds

Santa Fe bought 141 of these big 2-10-2s between 1919 and 1927.
One of them, No. 3829, was built with a four-wheel trailing truck. That
experiment was apparently inconclusive; the road continued to buy
2-10-2s, but it did not make 3829 into a 2-10-2.

In 1930 the road bought a single large 2-10-4 from Baldwin, No. 5000.
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It was slightly lighter than the contemporary C&0O 2-10-1 but had the
same 69" drivers, carried a higher boiler pressure, and could produce
a little more tractive force. It was nicknamed “Madame Queen™ almost
immediately. It had larger cylinders and higher boiler pressure than
Chesapeake & Ohio’s contemporary 2-10-4; it was more powerful but
32 tons lighter. Madame Queen was placed in service and tested thor-
oughly, but not until December 1936 did Santa Fe order more of the
type: five coal burners and five oil burners. Large as No. 5000 was, the
new 2-10-4s were larger. They were 21 tons heavier and had 74 drivers,
the largest ever used on ten-coupled engines — larger than could be
found on any passenger locomotive of some major railroads. As World
War Il gathered momentum, Santa Fe ordered 25 more in 1943, all oil
burners. They were the last new steam locomotives Santa Fe purchased.
In 1956 the Pennsylvania Railroad leased 12 of the 5001 class and used
them for a brief season alongside its own Jl-class 2-10-4s, which were
based on the C&O design. PRR's 2-10-Is were heavier and exerted a bit
more tractive force, but Santa Fe's were faster.

Santa Fe's last Atlantics
were the 1480 class. Among
the odd features of the
"Bull Moose"” class were a
Jacobs-Shupert firebox,
external steam pipes from
the steam dome to the
cylinders and from the
valves to the smokebox,
and Walschaerts valve gear
mounted backwards (for
Space reasons) activating
inboard valves. Baldwin
photo; collection of H. L.
Broadbelt.
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Passenger locomotives

Santa Fe bought its last 4-4-0s in 1897 and its last new Ten-Wheel-
ers in 1901, five Vauclain compounds that were converted to simple
engines in 1911, Santa Fe's last Ten-Wheeler in service, No. 472, went to
scrap in 1939. Three Arizona & California 4-6-0s built in 1903 were
scrapped in the mid-1920s, and two 1911 machines acquired along with
the Clinton & Oklahoma Western were scrapped almost as soon as they
became Santa Fe property in 1929,

Santa Fe's first Atlantic was built by Sehenectady in 1889. It was a
Camelback with an experimental tubular firebox; its tender rode on a
four-wheel truck and a six-wheel truck (foreshadowing the tenders of the
last Atlanties to be built at Schenectady). The locomotive was con-
verted to a conventional 44-0 in 1892, Ten Atlantics eame from Dick-
son in 1899; they were converted to 4-6-0s in 1904. Santa Fe tried the
Atlantie a third time in 1903 — four 73"-drivered Vauclain balanced
compounds from Baldwin — and achieved success. Between 1905 and
910 the road added 168 such locomotives to its roster. Some had 79"




Pacific 3420, built in 1921,
was typical of Santa Fe's
last series of Pacifics.
Rebuilding by Topeka
Shops in 1935 added a
train control box and an
Elesco feedwater heater on
the pilot deck, new main
rods, larger disc drivers, a
stack extension, and addi-
tional train control appara-
tus atop the boiler. As built,
Baldwin photo, collection
of H. L. Broadbelt; rebuilt,
AT&SF photo.




drivers; others, 73"; all hiad the main rods connected to the first pair
of drivers. In the late 1920s the Atlantics were either scrapped, with
the boilters used for 0-8-0s, or rebuilt as simple engines which lasted
into the 1940s.

The 1480-class deserves special mention. They were the road's first
Atlantics with outside valve gear and outside-bearing trailing trucks.
They had extended boilers that contained a superheater and reheater;
they also had Jacobs-Shupert fireboxes, two steam domes, and out-
side dry pipes. They were given the nickname “Bull Moose.” Their
rebuilding included shortening the boiler and frame, and connecting
the main rods to the rear drivers. Locomotives 1487 and 1488 remained
on the roster until 1953.

Santa Fe's first Pacifics, the 1200 class, came from Baldwin in 1903
with 69 drivers. They soon swapped those wheels for the 79" drivers
of the 1014-class Prairies. The 1200s were simple (single-expansion)
engines, with inboard piston vatves and inboard-bearing trailing trucks.
Subsequent Pacifics had 73" drivers; some were four-cylinder balanced
compounds and some were simple. Like the Atlanties that preceded
them. the compound Pacilics were rebuilt as simple engines. Unlike
the Atlantics, most members of each class were rebuilt, except for the
1226 class. The Pacifics grew in size as they evolved, from 216,000
pounds for the 1200 class to 285,000 pounds for the 3500 class.

The 3400 class came from Baldwin between 1919 and 1924. They
were only slightly heavier than their immediate predecessors, but they
looked bigger and more modern. They were built with 73" drivers, and
the upper part of the cab sides slanted inward. Most of the 3400s were
rebuilt with 79" drivers and modernized in the early 1940s.

Number 3600 was intended for display at the 1915 Panama Pacific
Exposition in San Francisco. It was delivered in 1915, apparently too
late for the fair. it fooked just like a 3500 but differed in minor dimen-
sions. Like most one-of-a-kinds, it was scrapped early — in 1938.

On many of Santa Fe's routes Pacifics weren't adequate for long
passenger trains. The Mountain type was introduced on the Chesa-
peake & Ohio in 1911 for passenger service on heavy grades, and it
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quickly achieved acceptance as a heavy passenger and fast freight
locomotive. Santa Fe ordered two 4-8-2s from Baldwin in 1917, Com-
pared to their immediate predecessors, the 3500-class Pacifics (which
were four-cylinder balanced compounds), the Mountains weighed about
38 percent more and produced 67 percent more tractive force. They
had 69" drivers, 4" smaller than the Pacifics. Number 3700 was a coal
burner and had Baker valve gear; No. 3701 was an oil burner with
Walschaerts valve gear; both had Delta trailing trucks. By the time they
were delivered the road had ordered 10 more, 5 oil burners and 5 coal
burners, all with Walschaerts valve gear and Hodges trailing trucks,
the latter a change from the Rushton trailing truck the Santa Fe had
used previously. Successive orders between 1920 and 1924 were also
divided between oil and coal. Engine weight was about the samne as
that of a USRA heavy Mountain, 352,000 pounds, but the first two mem-
bers of the class weighed 373,700 pounds, and No. 3721 weighed only
338,310 pounds.

The 4-8-2s were generally assigned to western parts of the Santa
Fe. They remained top-rank passenger power until schedules were
accelerated in the mid-1930s. They were then assigned to secondary
trains and eventually to flattand freight service.

Santa Fe's first Hudsons, the 74 -drivered 3450 class, built in 1927,
appeared to be little more than an evolutionary development of the
3400-class Pacific. They were about the same size as a New York Central
J-1b Hudson, but had somewhat less heating surface. They were rebuilt
extensively in the late 1930s with 79" drivers, internal changes that
reduced the heating surface slightly but improved boiler circulation,
and a great deal of external plumbing. The 3460 class Hudsons were
most assuredly not big Pacifics. They were among the largest of the
type and looked like Santa Fe's contemporary 3765-class 4-8-4s. They
had 84" drivers and were initially assigned to the road’s fastest trains
between Chicago and La Junta, Colorado — west of La Junta was 4-8-4
territory. The first of the class, No. 3460, was streamlined.

The next development was, logically enough, the 484, In 1927 Santa
Fe purchased a single 4-8-4 (the road’s diagram book called it a Heavy




Mountain type), No. 3751 (Baldwin's first 4-8-4 and the 13th built for
service in North America), and tested it. Compared with the Mountain
type, the new engine could pull 33 percent more while consuming 19
percent less coal. The Northern had 30" x 30" cylinders; the Mountain,
28" x 28". Both worked at 210 pounds; the Northern had 73" drivers,
against the Mountain's 69". The Northern weighed 423,000 pounds, and
produced a tractive force of 66,000 pounds. Although the locomotive
was not quite cutting-edge technology — for example, its boiler pres-
sure, 210 pounds, was lower than other contemporary 4-8-4s — Santa
Fe was satisfied with the locomotive and ordered 13 more. The 3751s
were built as coal burners but were converted to oil in 1937 and 1938
(later 4-8-4s were built as oil burners). Between 1939 and 1941 they
were rebuilt with 80" drivers, new frames, and other improvements.
Boiler pressure was increased to 230 pounds. The rebuilds were on a
par with the 3765 and 3776 classes. Santa Fe assigned them to through

The heaviest 4-8-4s built were the 2900 class
— big to begin with, and made heavier by
wartime restrictions on materials. Some Santa
Fe locomotives had extendible stacks that lift-
ed the smoke above the train and improved
the draft in the firebox; No. 2927, shown at
Pasadena in 1947, illustrates the up position.
The roller-bearing rods are retrofits, as is the
Baldwin disc driver replacing the Boxpok type
in the No. 4 position. Photo by Stan Kistler.

runs between Kansas City and Los Angeles, 1776 miles.

The 11 4-8-4s of the 3765 class were delivered in 1938. They were
considerably larger than the first 4-8-4s: 80" drivers, and locomotive
weight just short of 500,000 pounds. They were followed by the 3776
class in 1941. Both classes had nickel steel boilers, most of which were
replaced between 1949 and 1952. Santa Fe’s last 4-8-4s, the 2900 class,
were the heaviest Northerns built — 510,150 pounds — because of
wartime restrictions on the use of lightweight materials such as nickel
steel and manganese alloys. Most of the 2900s were initially assigned to
freight service, but later also pulled passenger trains. As dieselization
progressed after World War Il most of Santa Fe'’s 4-84s moved to freight
duties.

Two 4-8-4s were test beds for poppet-valve experimentation. Num-
ber 3764 was built in 1929 with Caprotti poppet valves, which were
removed in 1934, and 3752 was given Franklin rotary cam poppet valve




gear i 1948 Numiber 3765 was slated for streamlining like Hudson
3460 untit it was discovered that the 3765 class was turning out heavier
that anticipated. streamtining would have added yet more weight.

The first 4-8-1, 3751, was placed on display at San Bernardino, Cal-
Wornta, in 1958, and was restored to operation in 1991 by the San
Bernardino Railroad Historical Society

Articulateds

santa Fe explored two-cylinder, four-cylinder, and four-cylinder-
balanced cotpound locomotives before it turned to four-cylinder artic-
ulated compounds. Matlets. Most accounts of these experiments rate
them by degree of unsuccessfulness santa Fe's experience is all the
more anazing compared with what other railroads were doing. Almost

alone amony western railroads, AT&SF never had a high-speed simple

articulated. The memories of the Mallets must have been strong indeed.

The first Mallets were a pair of 2-8-8-2 freight engines and a pair of
4-4-6-2 passenger engines. The 2-8-8-2s were considered the best (or
least unsuceessful) of Santa Fe's Mallets. They were dismantled in 1924
to create two 2-8-2s. The 4-4-6-2s were possibly the worst. The front
(low-pressure) engine tended to slip, quickly using all the steam in the
receiver pipe from the high-pressure engine, rendering itself useless,
and throwing att the load on the high-pressure engine. They were rebuilt
to 4-6-2s in 1915 and had long, useful lives.

The next Mallets were 2-6-6-2s. Topeka Shops huilt the first from a
Prairie Mallet 3322, built by Baldwin in 1911, was one ot four of its class built

with accordion-jointed boilers. The first and third domes are sand domes; the
second and fourth are steam domes. Collection of John B. McCall.




pair of 2-6-2s, and the rest came from Baldwin. They all had 69" driv-
ers and long slender boilers, and looked as though the drawing for the
standard 2-6-2 had been copied twice and taped together. Most had
rigid boilers; a few had jointed boilers. The 2-6-6-2s worked primarily on
the main freight route southwest from Kansas across Oklahoma and
New Mexico to Belen, N. M., bypassing the grades of Raton Pass. They
lasted longer than AT&SF's other Mallets.

The jointed boilers were an effort to correct the inherent instabili-
ty of the Mallet. The front engine was free to swing sideways to per-
mit the locomotive to go around curves; it could also move vertically so
the wheels could follow vertical curves — humps and dips — and mov-
ing vertically was incompatible with supporting the front end of the
boiler. Obviously a compromise was necessary, and the Mallet worked
well at low speeds. (The eventual solution used on high-speed 4-6-64s
was to restrict the vertical movement of the front engine completely
and let vertical curves in the track be handled by the vertical move-
ment of the axles in the frames.) The Santa Fe decided to have each
engine support a separate boiler and join the two boilers with a flexible
coupling. The rear boiler comprised the firebox, the boiler proper, and
the superheater. The front section contained two separate firetube
sections — a reheater (to reheat steam as it passed from the high-pres-
sure cylinders to the low-pressure cylinders) and a feedwater heater —
and a smokebox. The joint between the two boiler sections was either
a ball-and-socket joint with several packing rings around the joint and
spring-loaded bolts holding the sections together, or an accordion joint
consisting of 60 steel rings riveted or bolted together at their inner
and outer edges alternately.

The joint section was an area where hot gases, smoke, and cinders
swirled around between the boiler tubes and the reheater tubes; there
was a similar open area between the reheater tubes and the feedwa-
ter heater tubes. Steam moved between the two sections in pipes that
carried the exhaust of the rear high-pressure cylinders to the reheater,
but those connections were movable, as were other steam, water, and

air lines between the two engines. The jointed boiler was potential life-
time employment for a steamfitter.

About the same time Topeka Shops and Baldwin teamed up to cre-
ate 10 2-10-10-2s from 10 existing 2-10-2s and 10 new front units. They
were unique in that when they were dismantled, each became two loco-
motives (the others became just one plus spare parts). Then Topeka
assembled four 2-8-8-0s from four 2-8-0s for the rear sections and four
new front sections from Baldwin. They too were quickly restored to
what they had been before.

During World War Il the road purchased eight 2-8-8-2s from Norfolk
& Western for helper service on Raton Pass. Santa Fe was sufficiently
impressed with their steaming ability to contemplate using the boil-
ers on new 4-8-4s, but instead scrapped one and sold the rest to the
Virginian Railway.

Switchers

Santa Fe bought its last new switcher in 1913. Thereafter it con-
verted Consolidations and Moguls into switchers, occasionally using
boilers from Atlantics. None of the resulting engines could be consid-
ered modern; few of the 0-8-0s and none of the 0-6-0s, for instance, had
outside valve gear. Santa Fe chose to put its money into the locomo-
tives that made money — long-haul, over-the-road power — and either
build switchers out of the materials at hand or use locomotives that
had been superseded in mainline service.

Proposed locomotives
“If you think the elephant preposterous,
You've probably never seen a rhinosterous.” — Ogden Nash

Santa Fe had some of the wildest articulateds on the rails, but wilder
ones yet existed in its files. Before the 4-4-6-2 passenger Mallets were

built, the road received proposals from Baldwin for a 2-4-4-2 and from
Alco for a 44-4-2. Both were compounds, of course; beth had 73" driv-
ers. The Alco proposal called for no lateral motion in either the lead

truck or the trailing axle, because the wheelbases of the two engine

units were so short. In 1908 Santa Fe considered a 2-8-8-2 with the for-
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ward (low-pressure) unit backwards, like Canadian Pacific’s 0-6-6-0s.

In 1913 the road asked Baldwin to design a quadruplex 2-8-8-8-8-2.
The jointed boiler was to have three engine units under it, a cab for
the engineer in front, and a cab for the fireman on the rear. The fourth
engine was to be under the tender. The design also covered a quintu-
plex, which would have two engine units under a jointed tender, and a
2-10-10-10-10-10-2 was theoretically possible. The Erie’s experience with
its triplexes was that they ran out of steam embarrassingly fast. Even if
a boiler could have supplied steam to eight or ten cylinders, the cou-
plers, draft gear, and center sills of the freight cars behind the loco-
motive could not have withstood the drawbar pull.

In 1926 the Santa Fe entertained Baldwin proposals for three-cylin-
der simple engines, a 4-8-2 and a 4-8-4, but stayed with conventional
two-cylinder designs. In 1930 the road proposed, or at least sketched,
a 2-8-10-2 compound Mallet with 69" drivers. Perhaps the design came
from a young man in the motive power office who wasn't around when
compounds and articulateds afflicted the railroad two decades previous;
perhaps it came from a veteran who thought that maybe they'd would
work better this time. Later came a proposal for a cab-forward, oil-
fired, duplex-drive 6-4-4-4.

Historical and technical societies:

Santa Fe Railway Historical Society, P. O. Box 92887, Long Beach, CA
90809-2887

Santa Fe Modelers Organization, 1704 Valley Ridge, Norman, OK 73072
Recommended reading:

Iron Horses of the Santa Fe Trail, by E. D. Worley, published in 1965 by
the Southwest Railroad Historical Society, P. O. Box 26369, Dallas, TX
75226-0369 (LCC 63-22759)

“Thirty years of 4-8-4's,” by Lloyd E. Stagner, in Trains Magazine, Feb-
ruary 1987, pages 24-40

“Prairie Mallets,” by John B. McCall, in Trains Magazine, February 1987,
pages 42-49

“Missouri Berkshires,” by Lloyd E. Stagner, in Trains Magazine, Febru-
ary 1987, pages 50-55
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Published rosters: Railway & Locomotive Historical Society Bulletin,
No. 75
AT&SF STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
0-6-0 591  591-604 7 AT&SF  1926-1928 1947-1952  Rebuilt from 2-6-0
0-6-0 2000 2000-2038 39 Baldwin 1906 1931-1951

0-6-0 2039 2039-2092 54 Baldwin  1911-1913 1931-1951

0-6-0 2100 2100-2109 10 AT&SF 1904 1932-1950

0-6-0 2110 2110-2121 12 Baldwin  1905-1906 1930-1951

0-6-0 2122 2122-2131 10 AT&SF  1906-1907 1930-1950

0-6-0 2147 2147-2149 3  Cooke 1903 1947-1948

0-6-0 2500 2500-2503 4  Pittsburgh 1909 1933-1934 Ex-KCM&O0
0-8-0 566 566-615 35 AT&SF  1926-1928 1951-1954  Rebuilt from 2-6-0
0-8-0 591 594-605 8 AT&SF  1921-1928 1947-1954  Rebuilt from 2-6-0
0-8-0 649 656 1 AT&SF 1926 1934 Rebuilt from 2-8-0
0-8-0 729 729-757 15 AT&SF  1929-1933 1947-1955  Rebuilt from 2-8-0
0-8-0 769 770-787 5 AT&SF  1929-1934 1948-1954  Rebuilt from 2-8-0
0-8-0 789 797803822 3 AT&SF  1924-1931 1950-1952  Rebuilt from 2-8-0
0-8-0 824 824 1 AT&SF 1937 1950 Rebuilt from 2-8-0
0-8-0 825 825-864 35 AT&SF  1922-1937 1947-1955 Rebuilt from 2-8-0
0-8-0 2150 2150-2154 5  AT&SF 1902 1931-1933 2-8-0
0-8-0 2535 2535 1 AT&SF 19032 1952

Rebuilt from ex-KCM&0 2-8-0
Converted 100-8-0

Converted t00-6-0 and 0-8-0
Converted t00-8-0

1927-1929 Ex-OklahomaCentral
1934-1951 Ex-KCM&O0

566 566-590 25 Baldwin 1901
591  591-605 15 Baldwin 1901
566  606-615 10 Baldwin 1901
865  865-869 5 Baldwin 1906
2526 2526-2534 9  Cke, Pitt 1907
564  564-565 2 Schen 1902 1936, 1947 Tandem compound
1000 1000-1013 14 Baldwin 1901 1941-1954 Vauclain compound
1014  1014-1039 26 Baldwin  1901-1902 1937-1955 Vauclain compound
1050 1050-1152 103 Baldwin  1902-1903 1940-1955 Vauclain compound
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-6-2 1200 1207-1215 4  Baldwin 1903 1950-1952  Rebuilt from 4-6-2
-6-2 1800 1800-1887 88 Baldwin 1903 1940-1955 Balanced compound
-6-2 2447 2447 1 Baldwin 1923 Sold 1944  Ex-Oakland Terminal
-8-0 729 729-758 30 Baldwin 1900 1932-1949 15 rebuilt to 0-8-0
-8-0 759 759-768 10 Baldwin 1900 1939-1954

-8-0 769 769-788 20 Richmond 1900 1939-1954 5 rebuilt to 0-8-0
-8-0 789 789-823 35 Baldwin  1901-1902 1938-1954 3 rebuilt to 0-8-0

2-8-0 824 824 1 Baldwin 1901 Rebuilt to 0-8-0



AT&SF STEAM LOCOMOTIVES BUILT SINCE 1900 (continued) ~ ;'B%, 535° MiToris Sy Bulder Bult  Petired biolsp

Type Class Numbers Qty Builder Built Retired Notes 2:6:6-2 1157 1157 1 AT&SE 1910 1924 Jointed boiler

280 825 825-864 40" RI, Pitt 1902 1949-1955 35 rebuilt to 0-8-0 2-6-6-2 1158 1158-1159 2 Baldwin 1910 1929, 1927 Jointed boiler

2-8-0 870 870-874 5  Baldwin 1905 1937-1948 Ex-StLRM&P 2-6-6-2 1160 1160-1169 10 Baldwin 1910 1928-1933 Rigid boiler

2-8-0 875 875-876 2 Baldwin 1902 1929 Ex-New Mexico Central 2-6-6-21170 1170-1197 28 Baldwin 1910 1928-1934 Rigid boiler

2-8-0 990  990-999 10 AT&SF 1900-1901 1939-1948 2-6-6-2 3300 3300-3323 24 Baldwin 1911 1927-1934

2-8-0 1900 1900-1919 20 Baldwin  1912-1913 1940-1955 20 rigid boiler, 4 jointed boiler

2-8-0 1950 1950-1991 42 Baldwin 1907 1940-1955 2-8-8-0 3296 3296-3299 4 AT&SF 1911 R1923 Rebuilt from and to 2-8-0

2-80 2439 24392441 3 Brooks 1904 1940-1951 Ex-Srpgp 28821790 17901797 8 Aco 1919 Ex-Norfolk &Western

280 2442 2442-2444 3  Brooks 1906 1939-1940 Ex-SFpa ~ 2-88:21798 17981799 2 Baldwin 1909 R1924

2-80 2504 25042505 2 Schen 1903 19331934 Ex-kCM&O,nNyc  210-102

280 2506 2506 1 Schen 1903 sold 1946 Ex-KCM&O, NYC 3000 3000-3009 10 BLW-ATSF 1911 1915-1918

2-8-0 2507 2507-2525 19 Schen  1906-1910 1952-1955  Ex-KCM&O, NYC _ Rebuilt from and to 2-10-2

2-8-0 2535 25352549 15 Pittsburgh 1909-1910 1947-1954 ExkeMao 442 256 256-259 4 - Baldwin 1903 1925-1927 - Vauclain compound

2-8-0 2550 2550-2551 2  Cooke 1906 1939, 1953 Ex-KCM&O0 4-4-2 507  507-541 35 Baldwin 1904 1925-1943 Balanced compound

2-8-0 2552 2552-2553 2 Cooke 1905 1955, 1952 Ex-KCM&0 4-4-2 542 542-559 18 Baldwin 1904 1924-1947 Balancedcompound

2-8-0 2559 2559-2564 6 Brooks 1901-1903 1930-1934 4-4-2 1400 1400-1451 52 Baldwin 1905-1907 1926-1929 Balanced compound
Ex-KCM&0,SIL&H, NYC 4-4-2 1452 14521478 27 Baldwin  1909-1910 1924-1953 Balanced compound

2-8-2 882 882884 3  BLW,PRR 1916-1917 1947 Ex-Pennsylvania Ralroad ~ 4-4-2 1480 14801502 23 Baldwin 1910 1926-1953 Balanced compound

2-8-2 885 885-899 15 Baldwin  1902-1903 1949-1954 4-4-2 1550 1550-1561 12 Baldwin  1905-1906 1925-1930 Built as 1450-1461

2-82 1798 1798,1799 2 AT&SF 1924 1950, 1952 Ex-2-8-8-2 4-6-0 468  468-497 30 Rl 1900 1926-1939

2-82 3100 3100-3128 29 Baldwin 1913 1949-1955 4-6-0 498 498502 5  Baldwin 1901 1929-1938

2-8-2 3129 3129-3158 30 Baldwin 1916 1948-1954 4-6-2 1200 1200-1225 26 Baldwin 1903 1939-1950 Simple

2-8-2 3160 3160-3287 128 Baldwin  1917-1920 1950-1956 4-6-2 1226 1226-1266 41 Baldwin 1905-1906 1932-1950 Balanced compound

2-8-2 4000 4000-4100 101 Baldwin  1921-1926 1950-1956 4-6-2 1270 1270-1289 20 Baldwin  1909-1910 1940-1951 Simple

2-8-4 4101 4101-4115 15 Baldwin 1927 1954-1955 4-6-2 1290 1290-1296 7 Baldwin 1907 1939-1952 Simple

2-8-4 4193 4193-4199 7  Lima 1928 1949, 1954  Ex-Boston & Maine 4-6-2 1297 1297-1308 12 Baldwin  1910-1911 1935-1950 Simple

2-10-0 987 987 1 Baldwin 1902 1933 4-6-2 1309 1309-1336 28 Baldwin 1911 1940-1952 Balanced compound

2-10-0 988  988-989 2 Schen 1902 1938 4-6-2 1337 1337-1388 52 Baldwin  1912-1913 1938-1954 Balanced compound

2-10-0 2554 2554-2556 3 Baldwin 1918 1930‘ 1934 Ex-KCM&O0 4-6-2 1398 1398, 1399 2 AT&SF 1915 1949, 1950 Rebuilt from 4-4-6-2

2-10-0 2565 2565-2569 5  Baldwin 1925 19531955 ExKeMgo 462 3400 3400-3449 SO Baldwin  1919-1924  1950-1955

2-10-2 900  900-984 85 Baldwin  1903-1904 1938-1956 4-6-2 3500 3500-3534 35 Baldwin 1914 1940-1955 Balanced compound

2-10-2 985 985 1 Baldwin 1904 1936 4-6-2 3600 3600 1 Baldwin 1915 1938 A

2-10-2 1600 1600-1673 74 Baldwin 1905-1907 1939-1956 4-6-4 3450 3450-3459 10 Baldwin 1927 1052-1956  Rebuilt 1936-1939

2-10-2 1674 1674-1705 32 Baldwin  1912-1913 1940-1956 4-6-4 3460 3460-3465 6  Baldwin 1937 195670 P Sabllistreamiingd

210-2 3010 3010-3019 10 AT&SF  1915-1917 1939-1952 Ex-3000class(rear) ~ 482 3700 37008750 51 Badwin  1918-1924 1930-1%

2102 3020 3020-3029 10 AT&SF 19151918 1940-1952 Ex-3000class(front) 484 3751 3751-3764 14 Baldwin  1927-1929 19561959

2-10-2 3800 3800-3940 140 Baldwin 19191927 4-8-4 3765 3765-3775 11 Baldwin 1938 1959

2-10-4 3800 3829 1 Baldwin 1919 1955 4-8-4 3776 3776-3785 10 Baldwgn 1941 1956-1959

2-10-4 5000 5000 1 Baldwin 1930 4-8-4 2900 2900-2929 30 Baldw!n 1943-1944 1959

2-10-4 5001 5001-5010 10 Baldwin 1938 1959 4-4-6-2 1398 1398-1399 2 Baldwin 1909 R1915 Rebuilt to 4-6-2
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ATLANTA & WEST POINT RAIL ROAD
WESTERN RAILWAY OF ALABAMA
GEORGIA RAILROAD

The Atlanta & West Point and the Western of Alabama together
were known as the West Point Route. They were affiliated with the
Georgia Railroad, which was not a eorporation but instead an organi-
zation that operated the railroad properties of the Georgia Railroad &
Banking Co. for the Louisville & Nashville and the Atlantic Coast Line.
Ownership of the three railroads was convoluted and involved not only
ACL and L&N but Central of Georgia. It is sufficient to consider all of
them part of the Atlantic Coast Line family.

The West Point Route was a trunk line, part of the principal Wash-
ington-Atlanta-New Orleans passenger route: Southern Railway between
Washington and Atlanta; West Point Route, Atlanta-Montgomery; and
Louisville & Nashville, Montgomery-New Orleans (through trains via
Atlanta and Birmingham, Southern Railway all the way, were a streanr
liner-era development). A&WP's line extended 87 miles southwest from
Atlanta to West Point, Georgia, on the Alabama state line; WofA ran
from there through Montgomery, 88 miles, to Selma, Ala., 50 miles
beyond Montgomery. Neither road had any branches. Locomotives of
the two railroads ran through between Atlanta and Montgomery.

The main line of the Georgia Railroad ran from Augusta, Ga., where
it connected with Atlantic Coast Line, Southern, Charleston & Western
Carolina, and Georgia & Florida, 171 miles west to Atlanta, climbing
steadily all the way. Several branches brought the total mileage to 329.

All three roads dieselized quickly in the early 1950s. Western of
Alabama bought four Baldwin VO-1000 diesel switchers in 1944, but
there were no further diesel purchases until 1948, when the three roads
began purchasing cab units from EMD. A&WP eompleted its diesel ros-
ter with GP7s in 1952; the other two roads finished with GP9s in 1954.

The loecomotive numbers of the three railroads are as confusing as
their corporate affiliations. A simple roster or list is inadequate; a four-
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dimensional matrix might not be sufficient. Locomotives were some-
times numbered in the sequence in which they were delivered and
sometimes in blocks by type. General renumberings in the early part of
the 20th century endeavored to bring order out of chaos but resulted
only in a different sort of chaos. Rebuildings of locomotives often —
but not always — included renumbering, usually to the next available
number in the series for that class. In addition, there were renumberings
without rebuildings, usually to avoid duplication of numbers on the
three railroads. Western of Alabama locomotives were numbered in
the 100s and 300s; Atlanta & West Point locomotives in the 200s and
400s; the Georgia Railroad used numbers from 101 to 805.

Consider Georgia Railroad 4-6-0 17/151/160/216: built as 17 in 1911;
renumbered 151 in 1916 in a general renumbering; again renumbered to
avoid conflict with WofA Pacific 151, which was running on the Georgia
Railroad; and rebuilt in 1940 as 216. The seven Pacifics owned by the
three roads carried 15 different combinations of road name and number.

Freight locomotives

The West Point Route acquired a group of Ten-Wheelers for freight
service between 1903 and 1912, WofA 125-131 and A&WP 225-231. They
had 61" drivers and weighed 180,800 pounds. Through the years they
were rebuilt with piston valves and Baker or Southern valtve gear.

Soon after the 20th century began, the Georgia Railroad adopted
the Ten-Wheeler as its standard locomotive, replacing earlier Ameri-
cans and Moguls. The road acquired a fleet of 38 dual-service 4-6-0s
with 20" x 26" cylinders, 66" drivers, and engine weights ranging from
165,000 to 173,000 pounds. They were eventually rebuilt with piston
valves and Walsehaerts valve gear; a few received 67" or 72" drivers.

Georgia Railroad's first Mikados, 300-302, arrived from Lima in 1915,
They were built to a standard Harriman design — 27" x 30" eylinders,
63" drivers, 280,000 pounds — and were part of a group built for llli-
nois Central, Central of Georgia, and the Georgia Railroad (IC controlled
CofG). A second batch of Harriman 2-8-2s was built by Lima in 1918:
Georgia 303, Western of Alabama 350 and 351, and Atlanta & West Point
400 and 40t1.



Atlanta & West Point 427, shown north of Newnan, Geor-
gia, in 1949, is a copy of a USRA light Mikado. At first
glance the air pumps appear to be upside down; they are
New York Air Brake pumps (Westinghouse equipment is
more common), which have the steam cylinders below
and the air cylinders above. Photo by R. D. Sharpless.

Georgia 253 was built by Rogers in 1907 as Western of
Alabama 150. Rebuildings changed the cylinders, valve
gear, trailing truck, domes, tender — little remains from
1907 in this mid-1940s photo. Photo by D. W. Salter.




Georgia 320-326, WofA 375-378, and A&WP 425-427, built by Lima in
1923 and 1925, were copies of the USRA light Mikado. Just before World
War It the Georgia Railroad purchased two Mikes from the New York
Central; four more came from the Clinchfield in 1943. The last two
Mikes purchased by the West Point Route were WofA 380 and A&WP
130, built by Baldwin in 1944, They were essentially updated USRA
heavy 2-8-2s, a testimonial to the soundness of the 1918 USRA design.

Passenger locomotives

I'he West Point Route had a number of 72"-drivered Ten-Wheelers
built just before and after the turn of the century, and two with 78
drivers which were rebuilt in 1923 and 1924 with 72" wheels. Like the
freight engines, the passenger Ten-Wheelers were later modernized
with piston valves and Southern or Baker valve gear.

In 1907 WofA and A&WP took delivery of a pair of Rogers Pacifics

WofA 150 and A&WP 250), light machines (231,700 pounds) with 72"
23"« 28" eylinders, slide valves, and inside-journal trailing
trucks. Another such locomotive, WofA 151, came from Richmond in

J110. Walschaerts valve gear had replaced Stephenson gear, but oth-

¢ the design was the same. A&WDP received two light Pacifics, 280

drivers

ind 281, from Brooks in 1913
he West Point Route rebuilt the three early Pacifics in 1922 and
123 with piston valves and Walschaerts valve gear. WofA 150 was
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A&WP 430 and identical twin
Western Railway of Alabama 380,
built by Baldwin in 1944, were
thoroughly modern copies of the
USRA heavy Mikado of 1918.
Among the improvements are
dual air pumps mounted on the
pilot, Elesco coil-type feedwater
heater, Boxpok drivers, cast trail-
ing truck, and a large 12-wheel
tender. BLW photo.

renumbered 152, 151 kept its number, and A&WP 250 was renumbered
251. Two of them were sold to the Georgia Railroad in 1934: A&WP 251
became Georgia 251, and WofA 151 became Georgia 252. The third early
Pacific, WofA 152 became Georgia 253 in 1936.

Georgia Railroad also rebuilt the Pacifics; the most noticeable
changes were outside-journal trailing trucks and, as you might expect,
new numbers but not all the way around: 251 (née A&WP 250) became
254 in 1937 (and got Southern valve gear); 252 (née WofA 151) became
255 in 1938; 253 kept its number. In 1940 A&WP 281, one of the two
Brooks Pacifics, became Georgia 281.

In 1926 the West Point Route bought a pair of 4-6-2s from Lima that
were copies of USRA heavy Pacifics except for Delta trailing trucks and
73" drivers instead of 79”: WofA 190 and A&WP 290. The latter is still
active in excursion service, carrying the number it was built with.

Western of Alabama bought two light 4-8-2s, 180 and 181, from Rich-
mond in 1920; they were nearly identical to 4-8-2s Richmond built for
Central of Georgia about the same time. In 1936 three more Mountains,
185-187, came to the road from the Florida East Coast. During World
War Il 180 and 181 were assigned to the Georgia Railroad in exchange for
Pacifics 254 and 255.

Switchers
The West Point Route 06-0s all had the same dimensions — 197 x 24"



cylinders and 52" drivers — though they were built over a period of
10 years. Georgia's 0-6-0s had drivers an inch smaller and cylinders an
inch larger and were therefore slightly more powerful.

The USRA assigned a pair of Pittsburgh-built 0-8-0s to the West Point
Route in 1918, WofA 115 and A&WP 215, and two Baldwin 0-8-Os to the
Georgia Railroad in 1919. In 1943 three 0-8-0s came south from the
Detroit Terminal Railroad: A&WP 219, which had 53" drivers; and A&WP
218 and Georgia Railroad 805, which had 58" drivers.

The three roads had just one Consolidation among them, WofA 120,
a low-drivered locomotive purchased from the Birmingham Southern in

A&WP-WofA-GA STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
Atlanta & West Point

0-6-0 25 1 Rogers 1900

0-6-0 E 200-202 3  Richmond 1912-1913 1950

0-8-0 G 215 1 Richmond 1912 1954

0-8-0 G 218,219 2  Schenectady1923, 1925 1954, 1951 Ex-Detroit Terminal
2-6-0 B 210 1 Richmond 1912 1954

2-8-2 F 400,401 2  Lima 1918 1952, 1951

2-8-2 F 425-427 3 Lima 1923, 1925 1954

2-82 F 430 1 Baldwin 1944 1954

4-6-0 A 225-231 7  Rogers 1903-1912 1936-1954

46-0 A 260 1 Rogers 1906 1954 Rebuilt to 261, 1923
4-6-0 A 275 1 Rogers 1900 1947

4-6-2 P 250 1 Rogers 1907 to GA 251 Rebuilt to 251, 1923
4-6-2 P 280,281 2  Brooks 1913 1953 281 to GA 281
4-6-2 P 290 1 Lima 1926

Western Railway of Alabama

0-6-0 E 100-104 6  Rogers 1903-1907 1939-1950

0-6-0 E 105 1 Cooke 1910 1947

0-8-0 G 115 1 Pittsburgh 1918 1954

2-8-0 C 120 1 Richmond 1913 1951 Ex-Birmingham Southern
2-8-2 F 350,351 2 Lima 1918 1954, 1952

2-8-2 F 375-378 4  Lima 1923, 1925 1952-1954

2-8-2 F 380 1 Baldwin 1944 1954

4-6-0 A 125-128 4  Rogers 1903-1907 1938-1952

4-6-0 A 129-131 3  Richmond 1911-1912 1945-1952

1943 and used as a switcher; and one 20th century Mogul, A&WP 210,
bought new in 1912 and used for switching and transfer work at Atlanta.
Recommended reading:

Steam Locomotives and History: Georgia Railroad and West Point Route,
by Richard E. Prince, published in 1962 by Richard E. Prince (LCC 62-
11515)

Published rosters:

Railroad Magazine: December 1939, page 112; July 1952, page 106
Trains Magazine: June 1943, page 13 (WofA and A&WP)

Type Class Numbers Qty Builder Built Retired Notes
4-6-0 A 171 1 Rogers 1903 1938  Rebuiltto 173 in 1924
4-6-0 A 175 1 Rogers 1900 1952
4-6-0 A 160 1 Rogers 1906 1953  Rebuilt to 161 in 1924
4-6-2 P 150 1 Rogers 1907 to GA 253Rebuilt to 152 in 1922
4-6-2 P 151 1 Richmond 1910 to GA 252
4-6-2 P 190 1 Lima 1926 1954
4-6-2 P 190 1 Lima 1926 1954
4-8-2 M 180,181 2  Richmond 1920 1954, 1952
4-8-2 M 185-187 3  Schenectady1924 1954 Ex-Florida East Coast
Georgia Railroad
0-6-0 E 701-709 9  Baldwin 1902-1912 1949-1951
0-8-0 G 801,802 2  Baldwin 1919 1954, 1953
0-8-0 G 805 1 Schenectady 1922 1953 Ex-Detroit Terminal
2-6-0 B 423-429 5  Baldwin 1901-1903 1922-1935
2-6-0 B 451-456 6  Baldwin 1903-1904 1935, 1949
2-8-2 F 300-303 4 Lima 1915-1918 1953-1954
2-8-2 F 305,306 2  Brooks 1907 1953 Ex-New York Central
2-8-2 F 320-326 7 Lima 1923-1925 1952-1954
2-8-2 F 500-503 4  Baldwin 1919 1954
Ex-Clinchfield; renumbered 331-334 in 1948

4-6-0 A 101-222 38 Baldwin 1905-1912 1926-1954
4-6-2 P 251 1 Rogers 1907 1953

Ex-A&WP 251; rebuiit to 254 in 1937
4-6-2 P 252 1 Richmond 1910 1954

Ex-WofA 151; rebuilt to 255 in 1938
4-6-2 P 253 1 Rogers 1907 1953 Ex-WofA 150
4-6-2 P 281 1 Brooks 1913 1954 Ex-A&WP 281
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ATLANTIC COAST LINE RAILROAD

In 1900 the Atlantic Coast Line Railroad reached from Riehmond
and Norfolk, Virginia, to Augusta, Georgia, and Charleston, South Car-
olina. In 1902 it acquired the Plant System — the Savannah, Florida &
Western Railway and its subsidiaries — which had a network of lines in
southeast Georgia and north Florida and a long branch northwest to
Montgomery, Alabania. That same year it gained control of Louisville &
Nashville, which in turn eontrolled the Nashville, Chattanooga & St.
Louis. ACL quickly became one of the three strong railroads of the
South (the others were Southern Railway and L&N) and the dominant
Northeast-to-Florida route for both passengers and freight.

The Atlanta, Birmingham & Coast Railroad was completed (as the
Atlanta. Birmingham & Attantie) from Brunswick and Wayeross, Ga.,
to Atlanta and Birmingham between 1908 and 1910. It was in financial
difficulty even before it was completed. ACL saw the line as a strate-
gic asset, offering access to Atlanta and Birmingham and conneetions
with the L&N and the NC&StL. ACL acquired control of the road in 1926
and merged it at the end of 1945. The AB&C brought with it an excep-
tionally ragtag assortment of secondhand locomotives.

The Coast Line was notable for using the Pacific, traditionally a pas-
senger locomotive, in both passenger and freight service. The main
line lay along the eoastal plain between Richimond and Jacksonville,
almost a water-level route. When ACL's freight trains outgrew the 44-0s
that pulled them, the road turned to 4-6-0s instead of 2-8-0s, choosing
the stability of a four-wheel lead truck over the pulling power of eight
drivers. As trains grew heavier and faster, ACL progressed to the Pacif-
ic, which was equally suited to hauling Florida-bound vacationers and
northbound citrus fruit (by 1939 14 percent of ACL's freight revenue
came from oranges and grapefruit). ACL was the only road in the Unit-
ed States that used the Pacific extensively for freight.

Much of ACL's traffic was interchanged with the Florida East Coast
at Jacksonville. ACL's own lines fanned out to the Gulf of Mexico at
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Tampa, St. Petersbury, Naples, and Port Everglades. Until the lines
were rebuilt in later years, ACL’s heavy power, such as the larger
Pacifics, couldn’t operate in much of the territory beyond Jacksonville.
The former Alabama Midtand Railway (ex-Plant System) from Bain-
bridge, Ala., northwest to Montgomery crossed the tail of the Appalachi-
ans and ran crosswise to the rivers. The line required heavier loco-
motives for freight trains. AB&C's lines to Atlanta and Biringham had
the same crossgrain profile and the same need for heavy freight power.

In 1938 ACL bought a dozen 4-8-4s for mainline passenger service,
and neighboring Seaboard Air Line bought diesels. ACL bought a pair of
Electro-Motive passenger units in 1939 and quickly ordered more, then
turned its attention to freight: 24 two-unit FI's and 12 two-unit F2s by
1946 — dieselization was under way. By 1952 diesels were handling 99
percent of ACL’s trains; a few steam locomotives remained on the ros-
ter for seasonal peaks and lines that could not take the weight of a
diesel. At the end of 1954 six steam locomotives were on the roster,
five of them built before 1920; a year later there were none.

Passenger and dual-service locomotives

In the early 1890s Atlantic Coast Line was in the market for a fast
passenger locomotive with more steaming capacity than its 4-4-Os.
ACL's officials viewed the 2-4-2 that Baldwin built for the World’s
Columbian Exposition and thought the large firebox supported by a
trailing axle might be the answer. Baldwin designed a new locomotive
type, the 4-4-2, for the Atlantic Coast Line and named it for the rail-
road. ACL bought 10 Atlantics between 1894 and 1900 (plus a pair of
2-4-2s, just to test the type) but soon decided they were too light, rel-
egated them to local trains, and scrapped them in 1934. ACL left its
name on the type but turned to Ten-Wheelers for mainline duties.

Baldwin delivered five Ten-Wheelers in 1898 for freight service.
They were successful, and ACL ordered more, some with 64" drivers
for freight service and others with 69" drivers for passenger duty. The




type acquired the nickname “Copper Head” for a decorative copper
flange on the stack. ACL continued to order the same basic Ten-Wheel-
er — 19" x 26" cylinders (later 20" x 26"), 185 pounds pressure, equal-
ly spaced drive wheels, 140,000 to 160,000 pounds — until 1910. The last
batches were built with piston valves and Walschaerts valve gear, and
many early Copper Heads were eventually superheated and fitted with
Modern steam chests, which were bolt-on replacement piston valves.
Copper Head classes included K, K-4, K-5, K-6, K-14, and K-15.

In 1922 ACL and Baldwin designed a new Ten-Wheeler, class K-16,
34,000 pounds heavier than the newest Copper Heads. It was intended
for routes which couldn’t handle the Pacifics, but ACL had begun to
improve its track and roadbed, and there was little need for it.

ACL acquired three 4-6-2s with the Plant System. They were built
by Rhode Island in 1893 as cross-compounds for Milwaukee Road,
which soon turned them back. Rhode Island rebuilt them as simple
locomotives for Plant System. ACL rebuilt them as 4-6-Ors in 1912.

The first of ACL’s own Pacifics arrived from Baldwin in 1911: 15
class P engines with 73" drivers and slide valves. Eventually they were
superheated and equipped with Modern steam chests, and reclassi-
fied P-S. The P-1 class was delivered in 1912, essentially the same size
as the P class but superheated and equipped with piston valves. The P-2
class was delivered in 1913 for freight service: again the same engine
but with 64" drivers. ACL decided the P-2 wasn’t what it wanted, but
the locomotives remained on the roster until dieselization. The P-3
class of 1914 was a 69"-drivered version of the same engine intended for
dual service; it set the pattern for future 4-6-2s. The 27 members of the
P-4 class, delivered between 1916 and 1918, had inch-larger cylinders
than the P-3s and were slightly heavier.

In 1919 and 1920 ACL received 70 USRA light Pacifics built by Alco’s
Brooks and Richmond plants — unusual for ACL, which was a loyal
Baldwin customer. The P-5-A 4-6-2s were larger, heavier, and more
powerful than any of ACL's own designs and became ACL’s standard
passenger locomotive. After the war ACL and Baldwin modified the
design with 69" drivers to create a slightly heavier dual-service machine

Ten-Wheeler 359, at Lakeland, Florida, in 1946, is representative of ACL's
Copper Heads, even though the ornamental copper flange on the stack is
long gone. When it was superheated it was equipped with Modern steam
chests. Photo by George W. Pettengill.

g

Pacific 403 is a P-2, built in 1913 with 64" drivers for freight service. The odd-
shaped cab is typical of ACL's early Pacifics. Photo by George W. Pettengill.
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that would be better suited for freight, and ACL purchased 165 of them
between 1922 and 1926.

Merger of the Atlanta. Birmingham & Coast added 13 Pacifics to
ACL's roster: 11 ex-Florida East Coast engines that were lighter than
any of ACL’s own Pacifics. and 2 ex-Great Northern engines that were
somewhat heavier than the P4

In 1938 ACL took delivery of a dozen class R-1 4-8-1s from Baldwin.
They had cast-steel engine beds, 80" disc drivers, roller bearings on
the lead trucks and drivers, tenders riding on S-wheel trucks, and a
two-tone gray-and-black paint scheme. When they entered service the
road soon discovered that the reciprocating machinery had been over-
counterbalanced and at high speeds the locomotives pounded the rails
and threw the track out of alignment. The condition was never com-
pletely corrected. After the war ACL began dieselizing its mainline pas-
senger trains and assigned the 4-8-4s to freight service.

A wartime increase in traffic to the west coast of Florida caused
ACL to purchase five 4-8-2s from the Delaware, Lackawanna & West-
ern in 1943, They were used primarily between Tampa and Albany,
Georgia. Two more 4-8-2s, former Florida East Coast engines, came
from the AB&C in 1946

Freight locomotives

When ACL absorbed the Plant System it got four 2-8-0s that Bald-
win had built for the Alabama Midland in 1901. ACL bought ten more
Consolidations from Baldwin in 1903, three in 1905, and four in 1911.
They were all assigned to the Montgomery route until they were
replaced by Mikados and dispersed around the system as switchers.
ACL received 20 Mikados from Baldwin in 1911. They were light loco-
motives (233,450 pounds) with 5612 drivers and slide valves. The M-2s
of 1919 were purchased for coal trains on the line 1o Montgomery. They
were an order of niagnitude bigger than the M class, weighing as much
as a USRA light Mike and exerting somewhat more tractive effort.

In 1925 ACL bought 20 Santa Fe type locomotives for use on the
Montgomery route. They were large engines, 12 tons heavier than the
USRA 2-10-2, and they introduced the automatic stoker and the Van-
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4-6-2 — PACIFIC

Deciding which locomotive was the first Pacific is, like several
other firsts, a matter of judgment and opinion. In 1886 George S.
Strong of the Lehigh Valley designed a double-firebox Camelback
4-6-2 which was soon rebuilt as a 4-6-0. In 1887 Schencctady Loco-
motive Works built a 4-6-2 for the Chicago, Milwaukee & St. Paul —
it looked like a nice, well-proportioned 4-6-0 that had somehow
picked up a little wheel under its cab. The CM&SIP acquired three
cross-<compound 4-6-2s from Rhode Island in 1893, also of the Ten-
Wheeler-with-trailing-axle type. The Milwaukee Road returned them
to the builder in short order and they were converted to simple
engines and sold to the Plant System. Not until they became the
property of Atlantic Coast Line were they rebuilt to Ten-Wheelers.
Robert Gritshaw's Locomotive Catechism of 1893 referred to these
locomotives as the St. Paul type. The first true Pacifics, with trailing
trucks obviously necessary to support a firebox behind the drive
wheels, were built by Baldwin in 1901 for New Zealand,

The first real Pacifics for North America were built by Brooks
for Missouri Pacific and its St. Louis, Iron Mountain & Southern sub-

Among the first 4-6-2s was Chicago, Milwaukee & St. Paul 796, whose
trailing axle appears unnecessary. Milwaukee Road photo.
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sidiary in 1902. The type caught on fast. The Pacific offered greater
steaming capacity than the Ten-Wheeler, more pulling power than
the Atlantic, and greater stability at speed than the Prairie. The
proportions of the Pacific — dimensions of the boiler and firebox,
driver size, piston thrust — seemed to balance well naturally.

Chesapeake & Ohio bought Pacifics in 1902; Chicago & Alton,
Northern Pacific, and Santa Fe in 1903; Union Pacific, Southern Pacif-
ic, Frisco, and New York Central in 1904, Within a decade the 4-6-2
was the standard passenger locomotive. Only three passenger-car-
rying roads of any significance lacked Pacifics: New York, Ontario &
Western; St. Louis Southwestern; and Western Pacifi. All three
moved directly from the 4-6-0 to the 4-8-2. Many railroads found
the Pacific adequate for passenger work until they dieselized.

By 1930 the type had been superseded by the Hudson and the
Northern, and the 4-6-2s built after 1930 constitute exceptions to
the rule. Boston & Maine’s 10 heavy Pacifics of 1934 and 1937 were
Lima’'s low-cost response to a Baldwin proposal for a 4-6-4. Read-
ing's 10 homebuilt Pacifics of 1948 were ordered by a management
that viewed the diesel as suitable only for switching service and
chose to remain with steam for over-the-road work (though by 1948
the road had 10 two-unit FTs on the roster and had more freight
cab units on order from EMD and Alco). Pacifics were all that Read-
ing’s predominantly local and short-distance passenger trains
required, and it may have made more sense to use steam locomo-
tives from the company shops for low-return passenger business
and put store-bought diesels on money-making freight trains. Cana-
dian Pacific’s lightweight G5 Pacifics of 1944-1948 were what the
road’s conservative management bought to replace ancient 4-6-0s in
secondary and branchline service, but shortly after the last G5s
were delivered CPR took its first steps toward dieselization.

First: Missouri Pacific and St. Louis, lIron Mountain & Southern;
Brooks, 1902.

Last: Canadian Pacific G5 1301, Canadian Locomotive Company,
August 1948

Last in service: National Railways of Mexico still had a number of

Pacifics in service, some of them former Mexican Railway three-
cylinder engines, in the early 1960s.

Greatest number: Pennsylvania Railroad, 696 (425 were class K4s)
Heaviest: Chicago, St. Paul, Minneapolis & Omaha E-3 600-602
(347,000 pounds)

Lightest: Little River 110 (117,300 pounds)

Recommended reading: “A Pacific primer,” by David P. Morgan,
in Trains Magazine, September 1988, pages 32-41

The earliest domestic Pacifics were like Northern Pacific 2080, built by
Alco’s Schenectady Works in 1903: long, straight boiler, inboard piston
valves, and inboard-bearing trailing truck. Photo by R. V. Nixon.

Many consider the Pacific reached its zenith, at least in terms of appear-
ance, in Southern Railway’s green-and-gold Ps-4 class, built by Sche-
nectady, Richmond, and Baldwin between 1923 and 1929. it was a devel-
opment of the USRA heavy Pacific. One example is on display in the
Smithsonian Institution’s National Museum of American History in Wash-
ington. BLW photo.
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The ultimate development of dual-service power on the Atlantic Coast Line
was the R-1-class 4-8-4, built by Baldwin in 1938. In appearance the R-1s were
very much the modern Baldwin locomotive.

Baldwin and ACL moditied the USRA light Pacific into a dual-service loco-
motive with 69" drivers. Number 1719 was delivered in 1925.

derbilt tender to ACL

AB&C had 17 2-8-2s in three classes: four small engines built by
Baldwin between 1912 and 1915 (ACL scrapped two almost immedi-
ately); 11 ex-New York Central engines, 10 of which had been rebuilt
from 2-8-0s between 1912 and 1915; and two heavy Baldwin products
of 1910 (scrapped soon after ACL acquired them). The road had three
light 2-10-2s built by Baldwin in 1917. They had 57" drivers; ACL applied
oversize tires, which increased the diameter to 63".

Switchers

ACL's standard switcher was its E-4 class, a low-stung, slide-valve
0-6-0 that looked older than it was. It was followed by the E-10, which
had a higher boiler and a firebox above the frames instead of between
them, but still with slide valves, Stephenson gear, and main rods con-
nected to the second axle. There were only two E-11s: superheated,
piston valves, and Southern valve gear. The E-12s had the main rods
connected to the rear axle and Walschaerts valve gear. The USRA
assigned 10 0-6-0s to ACL, which classified them E-9-S. The E-13 looked
like a USRA 0-6-0 but lacked the superheater; the road reverted to slide
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valves for the E-7 class of 1924 (ACL reused classes that had been vacat-
ed; in addition, four E-7s were Baldwin plant switchers built in 1917
and 1918 and bought by ACL in 1921). The 0-8-0s are easier to under-
stand — 35 Baldwin copies of the USRA design.

Historical and technical society: Atlantic Coast Line and Seaboard Air
Line Railroads Historical Society, P. O. Box 325, Valrico, FL. 33594-0325

ACL STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers  Qty Builder  Built Retired Notes
0-6-0 E 117 1 Baldwin 1900 1929
0-6-0 E-3  118-120 8 Baldwin 1901 1934
0-6-0 E-3  124-125 2 Baldwin 1903 1936
0-6-0 E-4  126-190 65 Baldwin  1904-1910 1935-1952
0-6-0 E-5 121-123 3 Richmond 1901 1929 Ex-SF&W
0-6-0 E-7 1151-1158 8 Baldwin ~ 1917-1924 1950-1952
0-6-0 E-9-S 1136-1145 10  Cooke 1918-1919 1951-1952
0-6-0 E-10 1100-1125 26 Baldwin  1912-1913 1948-1952
0-6-0 E-11  1126,1127 2 Baldwin 1216 1951, 1952
0-6-0 E-12 1128-1135 8 Baldwin 1917 1952
0-6-0 E-13 1146-1150 5 Baldwin 1920 1950-1952
0-6-0 AS-1 7023-7028 3 Baldwin 1907 1946-1952 Ex-AB&C
0-8-0 E-14 1200-1234 35 Baldwin  1923-1926 1952
0-8-0 AS-2 7033-7035 3 AB&C 1939-1942 1952
Ex-AB&C, rebuilt from 4-6-0
2-8-0 L 700-713 14 Baldwin 1901, 1903 1939-1942
2-8-0 L-1  714-716 3 Baldwin 1905 1951-1955
2-8-0 L2 717-720 4 Baldwin 1911 1951-1955
2-82 M 800-819 20 Baldwin 1911 1950-1952
2-8-2 M-2  820-836 17  Baldwin  1918-1923 1952
2-8-2 AK-1 7205-7213 4 Baldwin  1912-1915 1946-1951 Ex-AB&C
2-8-2 AK-2 7225-7235 11 Alco 1912-1915 1947-1952 Ex-AB&C, ex-NYC
2-8-2 AK-3 7301,7302 2 Baldwin 1910 1946, 1947 Ex-AB&C
2-10-0 0 8000-8009 10  BLW, Rich. 1917-1918 1949-1952
2-10-2 Q-1 2000-2019 20 Baldwin 1925 1951-1952
2-10-2 AF-1  7401-7403 3 Baldwin 1917 1951-1952 Ex-AB&C
4-4-2 |-3 98, 99 2 Baldwin 1900 1934
4-6-0 K 322-327 6 Richmond 1900 1934

Recommended reading: Atlantic Coast Line Railroad Steam Locomo-
tives, Ships and History, by Richard E. Prince, published in 1966 by
Richard E. Prince (LCC 66-25851)

Published rosters: Railroad Magazine: December 1938, page 113; March
1947, page 119

Type Class Numbers Qty Builder  Built Retired Notes
4-6-0 K 328-351 24 Baldwin  1901-1903 1934-1935

4-6-0 K4  212-222 11 Baldwin 1903 1934

4-6-0 K-5 233-244 12 Baldwin 1907 1936-1939

4-6-0 K-5 910-1005 96 Baldwin  1906-1907 1935-1954

4-6-0 K-6 223-232 10 Baldwin 1905 1935-1942

4-6-0 K-6  351-399 49  Baldwin  1904-1906 1935-1950

4-6-0 K-6  900-909 10  Baldwin 1906 1935-1947

4-6-0 K-9 206-210 5 RI 1900 1934-1942 Ex-SF&W
4-6-0 K9 21 1 Baldwin 1902 1934

4-6-0 K-14 245-254 10 Baldwin 1910 1947-1950

4-6-0 K-14 1006-1011 6 Baldwin 1910 1947-1951

4-6-0 K-15 1012-1044 34  Baldwin  1912-1933 1947-1955

4-6-0 K-16 1045 1 Baldwin 1922 1952

4-6-0 AW-1 7060 1 Baldwin 1907 1949 Ex-AB&C
4-6-0 AW-2 7064 il Baldwin 1907 1949 Ex-AB&C
4-6-0 AW-3 7101-7113 6 Baldwin ~ 1906-1907 1950-1952 Ex-AB&C
4-6-0 AW-4 7115-7124 9 Baldwin ~ 1906-1907 1946-1952 Ex-AB&C
4-62 P 260-274 15 Baldwin 1911 1939-1944

4-6-2 P-1  275-286 12 Baldwin 1912 1939-1944

4-6-2 P-2  400-410 11 Baldwin 1913 1950-1952

4-6-2 P-3  411-455 45  Baldwin  1914-1916 1947-1952

4-6-2 P-4 456-482 27 Baldwin  1917-1918 1949-1952

4-6-2 P-5-A 1500-1569 70  Brks, Rich 1919-1920 1949-1952

4-6-2 P-5-B 1600-1764 165 Baldwin  1922-1926 1950-1953

4-6-2 AJ-1 7071-7086 11  Schen 1911-1913 1946-1955 Ex-AB&C, ex-FEC
4-6-2 AJ-2 7153,7175 2 Lima 1914 1949, 1950 Ex-AB&C. ex-GN
4-8-0 AS-3 7034 1 Baldwin 1906 1949 Ex-AB&C, ex-N&W
4-8-2 J-1 1401-1405 5 Brooks 1924 1951-1952 Ex-DL&W
4-8-2 AM-1 7351,7372 2 Schen 1924 1951 Ex-AB&C, ex-FEC
4-8-4 R-1 1800-1811 12 Baldwin 1938 1951-1952
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BALDWIN LOCOMOTIVE WORKS

Baldwin was the largest, longest-lived, and most sucecessful of the
steam locomotive builders. It was started in Philadelphia in 1831 by
Matthias W. Baldwin, a jeweler, and produced its first locomotive in
1832, By 1861 Baldwin had produced 1,000 locomotives; seven years
later the total was 2,000. By the late 1800s Baldwin was producing
almost 700 locomotives a year and had 30 to 40 percent of the domes-
tic market. It was one of the largest machinery manufacturers in the
United States, and in 1907 employed 18,499 men. Baldwin Locomotive
Works was incorporated in 1909 as successor to M. W. Baldwin.

In 1903 the company began building a new plant in Eddystone, on
the Delaware River about 12 miles southwest of Philadelphia. The orig-
inal plant on Broad Street in Philadelphia remained in use for anoth-
er 22 years; the move to Eddystone was completed in June 1928.

During the 1920s, when Lima was advocating Super-Power and Alco
was beating the drums for three-cylinder locomotives, Baldwin built
and sent out on a demonstration tour a three-cylinder compound 4-10-2
with a watertube firebox. It was much admired but brought home no

orders. Later Baldwin pushed the duplex-drive concept and found only
the Pennsylvania Railroad had any interest in the idea.

During the Depression Baldwin purchased several machinery firms,
among them the Whitcomb Locomotive Works of Rochelle, lllinois, and
the Milwaukee Locomotive Manufacturing Company, both builders of
small gasoline and diesel locomotives. The cost of diversification and
the construction of the new plant at Eddystone combined to put Bald-
win into bankruptcy in 1935, World War Il brought a brief return to
prosperity, but the decline resumed after the war. It merged with Lima-
Hamilton, successor to Lima Locomotive Works, in November 1950 to
form Baldwin-Lima-Hamilton Corporation.

Baldwin began producing diesel switchers in the late 1930s and
started building road diesels in 1945. Baldwin's diesel market share
never exceeded 13 percent, and it ceased building common-carrier-
size locomotives in 1956.

Baldwin built its last domestic steam locomotives in 1949, ten Chesa-
peake & Ohio 2-6-6-2s that were updated versions of a 1910 design,
Recommended reading: The Locomotives That Baldwin Built, by Fred
Westing, publishing in 1966 by Superior Publishing Co.

( SAMUEL MATTHEWS VAUCLAIN (1856-1940) was the son of a Penn-
sylvania Railroad roundhouse foreman who had helped Matthias W.
Baldwin assemble Old fronsides, the first locomotive of the Philadel-
phia. Germantown & Norristown Rallroad. The younger Vauclain
had his first locomotive ride at age 4, and at age 16 he began an
| apprenticeship in the PRR shops. In 1883 the railroad sent Vauclain
to Philadelphia to inspect an order of locomotives Baldwin was
building Soon afterward he accepted a job as general foreman of
Baldwin's Seventeenth Strecet shop, which built tenders, then
| became superintendent of the locomotive erecting shop. In 1886 he
was made general superintendent of Baldwin Locomotive Works.
Vauclain undertook a thorough reorganization and mechaniza-
tion of the shop. He was made a partner in the firm in 1896, vice

president in 1911, senior vice president in 1917, and president in
1919. On March 28, 1929, he was elevated to chairman of the board,
an honorary position that constituted semi-retirement.

Vauclain introduced the fourcylinder compound in 1889. He put

Baldwin on a double shift to reduce the time expensive machinery
lay idle, and he advocated electric power for those machines. He
worked long hours and rarely spent much time with his family
(three sons and three daughters). He died February 4, 1940, at the
age of 83, outliving his wife and two of his children.
Recommended reading: Steaming Up! by Samuel M. Vauclain and
Earl Chapin May, published in 1973 (a reprint of the 1930 edition) by
Golden West Books, P. O. Box 80250, San Marino, CA 91108 (ISBN -
87095-044-4)
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BALTIMORE & OHIO RAILROAD

The Baltimore & Ohio was America’s first railroad, and by 1900 its
main line extended from Philadelphia through Baltimore and Wash-
ington to Cumberland, Maryland. There it split, one route going to
Chicago via Pittsburgh and Akron and the other to St. Louis via Cincin-
nati. A secondary line, B&O’s original route, ran from Grafton, West
Virginia, on the St. Louis line through Wheeling, W. Va., and Newark,
Ohio, to Chicago Junction (later Willard), Ohio, on the Chicago line.

B&O's expansion in the 1880s (to Cincinnati and St. Louis in one
direction and to Philadelphia in the other, plus a Pittsburgh-Akron-
Chicago Junction connection) cost money, and both traffic and rev-
enue dropped in the 1890s. B&O entered a three-year receivership in
1896. It came under the control of the Pennsylvania Railroad and the
leadership of Leonor F. Loree in 1901. Loree undertook a number of
line improvement programs that gave the B&O double track and easi-
er grades and curves in many areas.

Pennsy control ended in 1906, and Daniel Willard became president
of the B&O in 1910. In the next two decades B&O fleshed out its map by
acquiring railroads: the Coal & Coke Railroad from Elkins to Charleston,
W. Va.; portions of the Cincinnati, Hamilton & Dayton and the Cincinnati,
Indianapolis & Western; the Chicago & Alton; the Buffalo, Rochester &
Pittsburgh; and the Buffalo & Susquehanna.

The Baltimore & Ohio was never a wealthy road; it generally had
to work longer and harder than its competitors. On almost any list of
New York-Chicago passenger railroads it was behind the Pennsylva-
nia and New York Central. NYC’s route was 53 miles longer than
Pennsy's but it didn't climb over mountains; B&O's route was longer
than NYC's by the same amount and had mountains, too — and its
trains left from Jersey City, not Manhattan. B&O’s New York-Washing-
ton traffic never approached Pennsy’s. lts fast-freight route between
the Midwest and the East Coast relied on the Western Maryland and
the Reading to bypass Washington, Baltimore, and Philadelphia. Coal

was the largest single commodity B&O carried, but it didn't have the
coal volume of its neighbors.

In 1924 B&O bought one of the first diesel switchers that Alco, GE,
and Ingersoll-Rand built. In 1935 it bought an 1800-h.p. boxcab pas-
senger diesel, which outperformed a pair of specially designed light-
weight steam locomotives. It was followed by ten two-unit passenger
dieselsbetween 1937 and 1940, and in 1942 and 1943 by six four-unit
FTs for freight. At the same time B&O was buying diesel switchers.

B&O continued to buy, build, and rebuild steam locomotives after
World War Il, and was one of the last railroads to dieselize completely.
The recession of the late 1950s hastened complete dieselization because
traffic declined — B&O was able to move all its traffic with diesel power.
B&O operated a farewell-to-steam excursion between Cleveland and
Holloway, Ohio, on May 17, 1958, behind Q-4b 421 (renumbered from
4434 in B&O's renumbering program of the 1950s). A few steam loco-
motives remained on the road’s roster at the beginning of 1960.

Freight locomotives

B&O's freight trains outgrew the 2-6-0 wheel arrangement before
the turn of the century, but the road bought two batches of 10 each in
1911 and 1917 for switching and transfer service in Chicago. These
Moguls looked like chunky, close-coupled 0-6-0s that had acquired lead
trucks. B&O’s first Consolidations came in 1873; the last in 1910. At the
turn of the century compound locomotives were in vogue. B&0O bought
two classes of them, 39 E-18s and 111 Camelback E-19s.

Between 1902 and 1904, after the B&0O came under the control of
the Pennsylvania Railroad, the road received 197 class E-24 Consoli-
dations that were duplicates of Pennsy’s H6 class. They were followed
between 1905 and 1910 by 414 E-27-class Consolidations.

In 1911 and 1912 Baldwin converted two E-27s into 2-8-2s. The two Q-
odd class engines, 4160 and 4161, remained in service until 1949. At
the same time Baldwin built 220 Mikes from scratch — class Q-1 and
various subclasses.

B&O's next 2-8-2s were 100 USRA light Mikados in class Q-3 (Q-2
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Baltimore & Ohio 2500 was the first of the E-27 class, which ultimately num-
bered 414 locomotives. Note that the firebox is over the rear pair of drivers.
Collection of C. W. Witbeck.

was assigned to the Mikes acquired with the Cincinnati, mdianapolis
& Western), of which the first, No. 4500, was the first USRA locomo-
tive. Between 1920 and 1922 Batdwin built 135 Q-4 Mikados. All three
classes had 647 drivers. The Q-1s had 24" x 32 cytinders; the Q-3s, 20
< 30" and the Q-4, 26" x 32", Boiler pressure was 205 pounds for the
-1, 200 for the Q-3, and 220 for the Q-4. The ()-1s were in the 280,000-
pound range: the Q-3s were about 6 tons heavier; and the Q-4s weighed
327.000 pounds

B&O)'s heavy grades required more than 2-8-2s. The road bought
two groups of 2-10-2s. Baldwin built 31 S-class engines in 1914. They
had 58" drivers and weighed 410,000 pounds. The second batch, 125
S-1s. came from Baldwin and Lima between 1923 and 1926. They had
the same 307 = 327 cytinders of the first group but operated at 220
pounds pressure instead of 205. They had 64" drivers, which permit-
ted better counterbatancing and thus higher speeds. Most 2-10-2s were
low-speed engines that coutd pull anything, given enough time. B&O's
S-1s were an exception: They were powerfut and fast.

buring World War 1t B&O needed to move freight between Pitts-
yurgh and Chicago faster than its Mikados could do it. I 1941 and 1942
the road rebuilt four Q-4 Mikados with 707 drivers. They were suc-
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The 63" drivers of S-1 No. 6208 are larger than customary for 2-10-2s. They
made B&O's “Big Sixes" fast freight power, not drag locomotives. Hundman
Collection.

cessful, but rather than buitld more of that type, B&O decided to cre-
ate 4-8-2s — the four-wheet lead truck would be better for fast running.
Between 1942 and 1948 Mount Clare shops built 40 T-3-class 4-8-2s. All
had 70" drivers and cast-steel engine beds with integral cytinders. The
boilers came from old Mikados and Pacifics; they were lengthened at the
forward end, resulting in a boiter that looks too small at the front. Some
had roller bearings on all axles, others had none; some had Vanderbilt
tenders, others had rectangular tenders. They weighed 375,000 pounds.
In 1947 B&O bought 13 Mountains from the Boston & Maine. These T4s,
built between 1935 and 1940, had 73" drivers and weighed 417,800
pounds.
Articulated locomotives

The B&O was built early, and its crossings of the Alteghenies were
steep and erooked. Helpers were standard on trains over Sand Patch
Grade between Cumberland, Md., and Connettsvitte, Pa., and over a
succession of grades on the line west from Cumbertand to Grafton and
Parkersburg, W. Va. in 1904 John E. Muhlfeld, B&O's superintendent of
motive power, saw that the articulated locomotive patented by Ana-
tole Mallet in 1885 had potentiat for work on heavy grades. Alco’s Sche-
nectady works built America’s first Mallet in 1904, an 0-6-6-0. Under its
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During World War Il B&O needed fast freight locomotives. Baltimore’s Mount
Clare Shops used the boilers of old Pacifics and Mikados as the starting
point for 40 class T-3 Mountains like No. 5586. Photo by Don Wood.

boiler were two engines — frames, drive wheels, cylinders, and rods.
The rear one was stationary with respect to the boiler, but the front
engine was hinged at its rear end; a sliding bearing let it support the
front of the boiler. The rear engine used steam at boiler pressure, 235
pounds, in 20" x 32" cylinders; the front unit used the steam a second
time in 32" x 32" cylinders. Its tractive force, 71,500 pounds, was almost
twice what a contemporary E-24 Consolidation could produce. Num-
ber 2400 was exhibited at the St. Louis World's Fair of 1904, then went
to work as a pusher on Sand Patch, then as a hump engine at Willard,
Ohio. Long before it was scrapped in 1938 it was nicknamed “Old
Maude.” (It’s either that or “Queen Mary” for ancient one-of-a-kinds.)

In 1911 Baldwin added a front engine to an E-24 Consolidation, cre-
ating a 2-6-8-0. It lasted for six years before returning to its original con-
figuration. B&O returned to Schenectady for 30 0-8-8-0s, built between
1911 and 1913. The new locomotives were an order of magnitude bigger
than Old Maude: 26" and 41" cylinders, 56" drivers, and 105,000 pounds
tractive force. They proved slow and complicated.

B&O then turned to the 2-8-8-0, taking delivery of 60 from Baldwin in

Old Maude, No. 2400, North America’s first Mallet, was shined up for pre-
sentation at the Fair of the Iron Horse, B&O's centenary celebration in 1927.
Photo by Donald A. Somerville.

1916 and 1917. They had the same size cylinders as the 0-8-8-0s and
drivers 2" larger. Another 26 similar machines came in 1919 and 1920.
Between 1927 and 1940 B&O converted 64 of the 86 2-8-8-0s to simple
articulateds, with high-pressure cylinders on both engines.

In 1922 B&O bought 16 2-8-8-2s from the Seaboard Air Line and con-
verted them to 2-8-8-0s. They differed from B&O’s previous 2-8-8-0s in
having 63" drivers. B&O bought another group of articulateds from the
Seaboard in 1947, 10 high-speed, 69"-drivered 2-6-6-4s. The 2-6-6-4s were
good engines and well liked by crews.

The last articulateds built for B&O were 30 simple 2-8-8-4s, class
EM-1, built by Baldwin in 1944 and 1945. They were truly modern loco-
motives — and they weren’t what B&O wanted. The EM-1s probably
would not have been built but for the restrictions on diesels imposed by
the War Production Board.

Passenger locomotives

B&O bought its last Ten-Wheelers in 1901, nine class B-17 and 35
class B-19 Vauclain compounds from Baldwin and 35 class B-18 cross-
compounds from Rhode Island. The B-17 had 78" drive wheels; the
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other two classes had 68" drivers. All three classes were converted to
simple engines within a few years. They were intended for first-class
passenger service on the mountainous parts of the B&O

Atlantics replaced 4-1-0s on routes with easier grades. The first, a
half-dozen A-class Vauclain compounds, arrived in 1900, They were
converted to simple locomotives and reclassified A-1 in 1904. Twenty A-2
Atlantics. duplicates of Pennsylvania Railroad’s E3a class, came from
Schenectady in 1903. They were followed by 25 A-3s from Baldwin in
1910. B&O inherited from the Buffalo, Rochester & Pittsburgh ten
Atlantics that were soon scrapped, and three from the Buffalo & Susque

hanna, two of which remained in service until 1948 on a portion of the
line that had been isolated from the rest of the B&O by floods in 1942

I'he Pacific was B&O's ultimate passenger locomotive. Its Hudsons
were experimental, as were the first Mountain types, and B&O’s later
Mountain types were intended for flatland freight serviee. B&O's first
Pacifics came from Schenectady in 1906, 35 P-class locomotives num-
bered 2100-2134. then 5000-5034 (1918), then 5150-5184 (1926). They
had 74" drivers, inboard piston valves, and Stephenson valve gear.

Fhey were followed by class -1, 41 locomotives from Baldwin in
1911 — most were -1a. actually, and classification gets confusing here,
with elass P-1 converted to I’laa, P-1 and P-1a converted to P-1ba, and
at least 30 converted from Mikados. Generally the P-1 was the main-
stay of B&O passenger service

In 1912 B&O took control of the Cincinnati, Hamilton & Dayton Rail-

P-7e 5314, for-
merly President
Lincoln, is typical
of the rebuilt
President class.

B&O photo.



road and in 1917 began renumbering its equipment into B&O series.
The road had five Pacifics built by Schenectady in 1910. B&O classi-
fied them P-2 and numbered them 2175-2179, then 5090-5094 (1919),
then 5095-5099 (1924).

B&O acquired several batches of Pacifics in the Teens: 30 P-3s from
Baldwin in 1913; 10 P<4s from Baldwin in 1917, with 76" drivers like the
P-3s and Vanderbilt tenders; 30 P-5s, USRA light Pacifics, 20 from Bald-
win and 10 from Alco's Brooks works in 1919; and 15 P-6s from Bald-
win in 1922 — they had a USRA appearance modified with cast trail-
ing truck, Vanderbilt tender, and two air compressors.

In 1927 B&O received 20 P-7 Pacifics from Baldwin for Washington-
New York service (previously, Reading locomotives handled the trains
east of Philadelphia). They were painted olive green and trimmed in
red and gold, and were named for the first 21 presidents of the Unit-
ed States (one represented both John Adams and John Quincy Adams).
They were essentially copies of the USRA heavy Pacific.

Some of the P-7s underwent extensive rebuilding in later years,
receiving various combinations of improvements such as cast engine
beds, roller bearings, feedwater heaters, 12-wheel tenders, semi-water-
tube fireboxes, and streamlining.

In an effort to eliminate helpers on passenger trains west of Cum-
berland, Md., B&O built a pair of 4-8-2s in 1925 and 1926, using the boil-
ers of two 2-10-2s. The two class T Mountains worked passenger trains
until 1953 but were never duplicated. B&O made several other excur-
sions beyond the Pacific type for passenger service, all one-of-a-kind
experimental locomotives described below.

Switchers

B&O's best-known switchers were four C-16-class saddle-tank, oil-
burning 0-4-0s built by Baldwin in 1912 for service along the Baltimore
waterfront — “Dockside” or “Little Joe™ to model railroaders. Two were
converted to coal-burning 04-0s of conventional configuration in 1926.

The 0-6-0s built for B&O in the 20th century comprised a group of 40
built in 1901 and 1903 by Richmond and Baldwin, 5 Camelbacks built in
1906 by Baldwin for service on Staten Island, and 40 USRA six-wheel
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The C-16 class is familiar to model railroaders — in the 1940s and 1950s Var-
ney’s “Dockside” was a staple of HO scale. Photo by W. R. Hicks.

switchers. B&O acquired a number of 0-6-0s when it purchased other
railroads. ‘

B&O never bought an 0-8-0, but converted great quantities of 2-8-Os
to 0-8-0s by removing the lead truck and replacing the pilot with foot-
boards. A large number were created in the years just before the turn
of the century. The road converted 22 nearly new E-24 Consolidations
to switchers in 1905, and two more in 1912, but converted them all
back to 2-8-0s by 1915. In 1923 B&O once again needed heavy switchers,
and in the ensuing six years converted 86 E-24s to class L-1 and L-1a
0-8-0s — some for the second time — and 115 E-27s to class L-2 0-8-0s.
The locomotives kept their original drive wheels, 56" and 57" for the
L-1s and 63" for the L-2s. The larger-than-customary drive wheels result-
ed not in racy-looking switchers but engines that appeared embar-
rassed at having lost their lead trucks.
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George H. Emerson’s final watertube-firebox experiment was
No. 5600, a duplex-drive 4-4-4-4. The location of the rear cylin-
ders made them vulnerable to dirt and cinders. Add them to the
humped firebox, an air reservoir tucked In above the forward
cylinders, a double stack, and backward valve gear and you
have an engine that is not quite Picasso-esque but seems to
have too many parts in the wrong places. B&O photo.
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The construction of two 4-8-2s in 1925 and 1926 left a pair of 2-10-2
framnes sitting on the shop floor at Mount Clare. B&O built new boilers
and tenders, ¢reating a pair of 0-10-0s for hump service. They were
about the same size as (-10-0s built for the Duluth, Missabe & Northern
in 1928, but much more powerful.

Experimental locomotives

George H. Emerson became B&O's chief of motive power and equip-
ment in 1920. He hatched many ideas during his tenure, and one of his
pets was the watertube firebox, which he said could save the road a
million dollars in staybolt costs alone. In 1927 Mount Clare Shops in
Baltimore applied watertube fireboxes to 2-84) 2504 and 2-8-2 4045. The
Consolidation had no other major improvements; the Mikado was given
1 stoker and a feedwater heater. The Mike's firebox was rebuilt in 1933,
ind at the same time the locomotive was given separate inlet and
I'he Consolidation survived until 1949; the Mike to

exh t vatves

a4

1951, outlasting all the other watertube firebox experiments. Two more
2-8-0s were rebuilt in 1928 and 1929; one was reboilered again in 1933,
but the other lasted until 1948. About the same time Mount Clare built
a Pacific with a watertube firebox: 5320, President Cleveland, class P-9.
It had Caprotti poppet valves; they lasted about a year. A convention-
al firebox replaced the watertube affair in 1945.

In 1930 Baldwin built two 4-8-2s, class T-1, No. 5510, and T-2 5550;
and two 2-6-6-2s, KK-1 7400, and KK-2 7450. The T-1 and the KK-1 had
watertube fireboxes; the T-2 and the KK-2 had conventional fireboxes.
Emerson’s plan was to compare the two pairs of engines. In 1931 No.
5550 was given a watertube firebox and No. 7400 was converted to a
4-4-6-2 to make it a passenger engine. The conversion was not suc-
cessful and the original wheel arrangement was restored in 1933.

In 1933 Mount Clare converted a Pacific to a Hudson with a water-
tube firebox. The next year B&O ordered a pair of lightweight passen-




GEORGE H. EMERSON (1869-1950) was born in St. Paul, Min-
nesota. He began his railroad career in 1880 as a water boy on a
wood train on the Willmar Division of the Great Northern, and in
1882 became a boilermaker apprentice in GN's shops in St. Paul.
He was successively boilermaker, fireman, engineer, locomotive
foreman, general shop foreman, master mechanic, superinten-
dent of motive power, assistant general manager, and general
manager of the Great Northern. From October 1917 to January
1920 he was in command of the Russian Railway Service Corps
in Siberia.

Samuel Vauclain of Baldwin Locomotive Works recommend-
ed Emerson to Daniel Willard, president of the Baltimore &
Ohio, and in March 1920 Emerson became chief of motive power
and equipment. He retired from the B&O in December 1941.

His obituary in the B&O company magazine mentioned his
role in the design of the Abraharn Lincoln and Royal Blue stream-
liners and the purchase of B&O's first road diesel but curiously
made no reference to his extensive work in steam locomotive
design, centering on the watertube firebox.

B&O's innovations in freight and passenger car design dur-
ing his tenure included air conditioned passenger cars, bay-win-
dow cabooses, experimental aluminum and lightweight steel
freight and passenger cars, and the wagon-top boxcar, which
had continuous side and roof sheets.

B&O photo.

ger trains and built two 84"-drivered lightweight steam locomotives to
pull them, 4-4-4 No. 1, Lady Baltimore, and 4-6-4, No. 2, Lord Baltimore.
They were sleek-looking, and they were fast once they got a train start-
ed, but they were slippery. B&O flogged off both to the Alton, which
eventually returned them. In 1935 and 1936 Mount Clare built two more
watertube-firebox Hudsons from scratch.

Mount Clare put a number of Emerson’s ideas together in 1937 with
locomotive 5600, a rigid-frame, duplex-drive 4-4-4-4 named George H.
Emerson. The front pair of cylinders, located in the usual place, drove

the first two pairs of 76" drivers; the rear cylinders, underneath the
watertube firebox, drove the rear two pairs of drivers. It spent a lot of
time in the shop.

Undeterred, Emerson proposed and Mount Clare began construction
of a 484 that was to have had a four-cylinder geared engine on each dri-
ving axle, 16 cylinders in all. One four-cylinder engine was built and
tested, but by then 24-cylinder locomotives — Electro-Motive diesels —
were pulling B&O's premier passenger trains and were proving more
reliable than anything with a firebox of any kind
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Locomotives acquired through purchase of other railroads

Staten Island Rapid Transit Railway's steam locomotives were never
numbered into the B&O series. Until electrification in 1925, passenger
trains were pulled by 2-+<1Ts and Camelback 4-1-0s. SIRT’s roster includ-
ed a 2-8-0 and two 0-6-0s, all Camelbacks, and parent B&O had five
Camelback 0-6-0s specifically built for service on Staten lsland.

B&O acquired control of the Cincinnati, Hamilton & Dayton in 1912.
Its only modern locomotives were five light Pacifics. The Cincinnati,
Indianapolis & Western, acquired in 1927, had four modern Pacifics,
eight Mikados, and five six-wheel switchers that were about the size
of USRA 0-6-0s. B&O hought two West Virginia railroads, the Coal &
Coke Raitroad in 1917 and the Morgantown & Kingwood Railroad in
1920. Both roads were powered primarily by low-drivered 2-8-0s.

When B&O took over the Buffalo, Rochester & Pittsburgh Railway at
the beginning of 1932 it moved the BR&P locomotives around its system
— not the case with other roads it acquired. The Buffalo & Susque-
hanna brought with it three low-drivered Atlantics and 42 Consolida-
tions. all with Stephienson valve gear and inboard piston vatves. They
lasted surprisingly long — some 2-8-0s into the late 1950s — because the
line was isolated from the rest of the B&O after 1942,

B&O bought the Chicago & Alton in 1931 Its locomotives were given
B&O classifications and numbered in B&O series, but they didn't
migrate to thie B&O proper and remained with the Alton when B&O let
go of the road in 1943. They are not listed in the roster below.
Historical and technical society: Baltimore & Ohio Railroad Histori-
cal Society. P. 0. Box 13578, Baltimore, MD 21203-357
Recommended reading: B&0 Power, by Lawrence W, Sagle, published
in 1964 by Alvin F. Staufer (LCC 64-23526)

Published rosters:

Railroad Magazine: June 1934, page 90; July 1934, page 82; November
1948, page 112, December TS, page 80; December 1953, page 70; Octo-
ber 1957, page 58 (renumbering of the 1950s; steam locomotives on
pages 66 and 68)
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B&0 STEAM LOCOMOTIVES BUILT SINCE 1900

Type
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Class  Numbers
C-13 76,77
C-16 96-99

D-7 1137-1176
D-12 197

D-23 1180-1184
D29  91-94
D-30 350-369
D-30 370-389
D-35 330-332
D-36 333-335
D-37 336-338
D-38  339-343
D-44 390-394
L-1 L-1a 1000-1085
L-2-L-2¢ 600-714
L-4, L-4a772-789

U 950, 951
DD-1 7000

LL-1 7020-7049
K-16 901-910
K-17 2441-2450
E-18 1900-1938
E-19 1939, 1940
E-19 17711779,
E-19a  1959-1965
E-23 1955-1958
E-24 2200-2397
E-27 2500-2913
E-29 1706-1721
E-30 1722-1736
E-31 2914-2913
E-32 1737-1740
E-33 2934-2945
E-34 2946-2949
E-35 2950, 2951
E-36 2952, 2953
E-37 413

Qty Builder

2 Baldwin

4  Baldwin
Richmond.
Baldwin
Richmond
Baldwin
Pittsburgh
Baldwin
Alco
Cooke
Brooks
Brooks
Lima
Brooks

86 B&O

115 B&0O

18 Brooks

2 B&O

1 Schenectady
30 Schenectady
10 Baldwin

10 Lima

39 Baldwin

2 Baldwin
1800-1899

109 Baldwin

7  Baldwin

4 Schenectady

&
o
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197 Rich,Pitt. Rog 1902-1904

414 Schen, Rich

16 Brooks

15 Baldwin
20 Brooks

4  Baldwin
12 Baldwin
4  Baldwin
2 Baldwin
2 Baldwin
1 Baldwin

Built Retired Notes
1902 -1948
1912 1944-1951
1901,
1903-1948
1925 1953 Ex-Curtis Bay RR
1906 -1947 Camelback
1900-1901-1930 Ex-CH&D
1919-1956 USRA
1919-1956 USRA
1902-1928 Ex-CI&W
1905-1934 Ex-CI&W
1901-1934 Ex-CI&W
1916 -1934 Ex-CI&W
1904 -1954 Ex-BR&P
1923-1929 -1959 Ex-E-24 2-8-0
1924-1941 -1959 Ex-E-27 2-8-0
1918, 1923 1956-1958 Ex-BR&P
1926, 1927 1953
1904 1938
1911 -1950
1911 -1949
1917 -1954
1900 -1936 Compound
1900 Compound
1900-1901 -1935 Compound
1903 -1935 Simple
1902 -1925

-1956
1905-1910 -1959
1905 -1937 Ex-CH&D
1905 -1937 Ex-CH&D
1910 -1954 Ex-CH&D

1904-1905-1939
1903-1906-1950
1912-1913-1950

1914 -1950
1916 -1950
1906 -1936

Ex-Coal & Coke
Ex-Coal & Coke
Ex-Coal & Coke
Ex-Coal & Coke
Ex-Coal & Coke

Ex-M&K




B&0 STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class  Numbers Qty Builder Built Retired Notes Type Class  Numbers Qty Builder Built Retired Notes
2-8-0 E-38 414 1 Baldwin 1918 -1939 Ex-M&K 4-4-2 A2 1456-1475 20 Schenectady 1903 -1933, 1947
2-8-0 E-39 415, 416 2 Baldwin 1903 -1947 Ex-M&K 4-4-2  A-3 1424-1449 25 Baldwin 1910 1944
2-8-0 E-40 417-422 6 Baldwin 1907, 1909 -1938 Ex-M&K 4-4-2 A6 1487,1488 2 Brooks 1901 -1937 Ex-BR&P
2-8-0 E-41 425-434 10 Baldwin 1916 -1950 Ex-CI&W 4-4-2 A7 1489-1491 4 Brooks 1903 -1936 Ex-BR&P
2-8-0 E-43 436 1 Baldwin 1900 1929 Ex-CI&W 4-4-2  A-8,A-8a1492-1496 5  Brooks 1906, 1909 -1937 Ex-BR&P
2-8-0 E-44 437,438 2 Alco 1901 -1929 Ex-CI&W 442 A9 1484, 1485 2  Schenectady 1904 -1948 Ex-B&S
2-8-0 E-45 439 1 Alco 1905 1934 Ex-CI&W 4-4-2  A-10 1486 1 Brooks 1906 1936 Ex-B&S
2-8-0 E-52-58 3010-3096 83 BLW, Brks 1901-1909 -1950 Ex-BR&P 4-4-4  J1 1, 5330 1 B&O 1943 1949 Lady Baltimore
2-8-0 E-60,60a3100-3142 42 Brks, Pitt 1904-1908 -1957 Ex-B&S 4-6-0 B-17 1328-1336 9 Baldwin 1901 -1935 Vauclaincompound
2-8-2 Q-odd 4160, 4161 2 Baldwin 1911, 1912 1949  Rebuilt from 2-8-0 4-6-0 B-18 2000-2034 35 Rhode Island 1901 -195x
2%, Q-1 4000-4159 160 Baldwin 1911 -1956 4-6-0 B-19 2035-2069 35 Baldwin 1901 -1934 Vauclain compound
2-8-2 Q-1b  4170-4219 50 Baldwin 1912 -1956 4-6-0 B-55 163 1 Baldwin 1906 1947 Ex-M&K
2-E 200 4162-4169 8 Lima 1916 -1950 Ex-CI&W 4-6-0 B-56 164 1 Baldwin 1909 1946 Ex-M&K
2582 Q-3 4500-4599 100 Baldwin 1918 -1959 4-6-0 B-57 165-170 6 Schenectady 1916 -1938 Ex-CI&W
2-8-2 Q-4 4400-4634 135 Baldwin 1920-1923 -1959 4-6-0 B-58 171-180 10 Baldwin 1916 -1953 Ex-CI&W
2-8-2 Q-4d 4635-4637 3 B&O 1941-1942 4-6-2 P 5000-5034 35 Schenectady 1906 -1950
2-8-2 Q-10 4700-4747 48 Brooks 1912-1917 Ex-BR&P 4-6-2 P-2 5095-5099 5 Schenectady 1910 -1948 Ex-CH&D
2-10-0 Y 6500-6507 8 Brooks 1907, 1909 -1951 Ex-BR&P 4-62 P-3 5100-5129 30 Baldwin 1913 -1952
2-10-2 S 6000-6030 31 Baldwin 1914 -1953 4-6-2 P-4 5130-5139 16 Baldwin 1917 -1953  Vanderbilt tenders
2-10-2 S-1 6100-6224 125 BLW, Lima 1923-1926 -1959 4-6-2 P-5 5200-5219 20 Baldwin 1919 -1956 USRA light
2-6-6-2 KK-1 7400 1 Baldwin 1930 1953  Watertube firebox 4-6-2 P-5 5220-5229 10 Schenectady 1919 -1956 USRA light
2-6-6-2 KK-2 7450 1 Baldwin 1930 1953 4-6-2 P-6 5230-5244 15 Baldwin 1922 -1949  Vanderbilt tenders
2-6-6-2 KK-4 7500-7554 55 Schen, Brks 1914-1923 Ex-BR&P 4-6-2 4 P-7 5300-5319 20 Baldwin 1927 -1958 Presidents
2-6-6-4 KB-1 7700-7709 10 Baldwin 1935, 1937 1953 Ex-SAL 4-6-2 P-8 5196-5199 4  Alco 1924 -1952 Ex-CI&W
2-8-8-0 EL-1 7100-7114 15 Baldwin 1916 -1954 4-6-2 P-9 5320 1 B&0 1928
A8-8-0 EL-2 7200-7214 15 Baldwin 1916 -1952 4-6-2  P-17 5140-5148 9  Brooks 1912-1913-1953 Ex-BR&P
2-8-8-0 EL-3 7115-7144 30 Baldwin 1917 -1952 4-6-2 P-18 5185-5192 9  Brooks 1918 -1953 Ex-BR&P
2-8-8-0 EL-4 7020-7049 11 B&O 1919-1923 -1950 Ex-class LL-1 4-6-2 P-19 5260-5264 5 Brooks 1923 -1953 Ex-BR&P
2-8-8-0 EL-5 7145-7170 26 Baldwin 1919-1920 -1954 4-6-4 V-1 5047 1 B&O 1933 1950
2-8-8-0 EL-6 7300-7315 16 Richmond 1917-191 -1954 Ex-SAL 2-8-8-2 4-6-4 V-2 2 (5340) 1 B&O 1935 1949 Lord Baltimore
2-8-8-2 EE-2,2a 7316-7324 9  Brooks 1918, 1923 Ex-BR&P 4-6-4 V-3 5350 1 B&O 1935 1950
2-8-8-4 EM-1  7600-7629 30 Baldwin 1944-1945 -1960 4-6-4 V-4 5360 1 B&O 1936 1950

‘ 4-4-0 G-18 630 1 Baldwin 1903 1936 Ex-M&K 4-82 T 5500,5501 2 B&O 1925, 1926 1953

| 4-4-0 H-12 717,718 2 Baldwin 1905 -1929 Ex-Coal & Coke 4-8-2 T-1 5510 1 Baldwin 1930 1951
4-4-0 M-3 862, 863 2 Baldwin 1906 -1936 Ex-Coal & Coke A B0 T2 5550 1 Baldwin 1930 1952
4-4-0 M-4 864 1 Baldwin 1912 -1934 Ex-Coal & Coke AREF =8 5555-5594 40 B&O 1943-1948 -1960
4-4-0 M-5 865-867 3 Brooks 1904 -1930 Ex-CI&W 4-8-2 T-4 5650-5662 13 Baldwin 1935-1940-1958 Ex-B&M
4-4-0 M-6a, -6 868, 869 2 Alco 1904, 1906 1929, 193 OEx-CI&W 4-4-4-4 N1 5600 1 B&O 1937 1950 George H.Emerson
4-4-2 A (A-1) 1450-1455 6 Baldwin 1900-1901 -1929 Vauclain compound
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BANGOR & AROOSTOOK RAILROAD

The Bangor & Aroostook was incorporated in 1891 to build north
from Brownville, Maine. into Aroostook County, the northernmost part
of the state. In 1892 the road acquired two smaller railroads that con-
nected it to the Maine Central. By the turn of the century it extended
north to Van Buren on the Canadian border, and in 1905 south to tide-
water at Searsport.

The prineipal mission of the BAR was to gather potatoes, lumber,
and paper, move them south, and deliver them to the Maine Central
at Northern Maine Junction west of Bangor. The road crossed no moun-
tain ranges; its worst grades were between Millinocket and Brownville,
where the line crossed the watershed between the Penobscot and Pis-
cataquis rivers. Pushers were necessary on the longest trains during
the potato-shipping season. Passenger service consisted of no more
than two or three trains a day on the main line between Bangor and
Van Buren, 236 miles, and connecting local and mixed trains on the
branches. (Most of Aroostook County's population, about 91,000 today,
is concentrated in the eastern portion of the county along the Canadi-
an border.)

In July 1946 an Electro-Motive F3 demonstrator worked on BAR
freight and passenger trains. The three-unit diesel could pull almost
twice as much freight as the road’s 4-8-25; two units on a passenger
train consumed about one gallon of fuel per mile, a fraction of what an
equivalent oil-burning steam locomotive would — and no water. The
figures gave management something to think about, and BAR was one
of the first roads to dieselize.

By 1949 BAR was dieselized except for winter-season traffic peaks.
The road worked out an agreement whereby it would lease new diesels
to the Pennsylvania Railroad from May to November for use at the ore
docks at Erie, Pa.; the diesels would return to Maine for the winter.
The last run of a BAR steam locomotive occurred on July 22, 1951,
when Pacific 251 made a round trip from Derby to Greenville on trains
9and 12.
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Freight locomotives

BAR acquired eight 4-4-Os built between 1864 and 1888, some of
them secondhand, when it leased the Bangor & Piscataquis in 1892,
and between 1893 and 1907 the road purchased an assortment of 4-4-0s,
2-6-0s, 4-6-0s, and 0-6-0s from Manchester Locomotive Works (later
Alco’s Manchester Works).

In 1907 the road bought three Consolidations from Rhode Island
Locomotive Works. They had been built for the Pittsburgh, Binghainton
& Eastern. (The PB&E was proposed in 1907 to build from Clearfield,
Pennsylvania, to Binghamton, New York. It was abandoned in 1914 with
approximately equal numbers of financial reorganizations and actual
miles of track in its history.) BAR must have been satisfied with those
2-8-0s, because it bought 16 more of the same dimensions (57" drivers,
23" x 30" cylinders) from Schenectady between 1914 and 1924.

During 1929 and 1930 seven 4-8-2s from Alco replaced thie Consoli-
dations in through freight service. The larger firebox, 63" drivers, and
four-wheel lead truck gave them more capacity for sustained speed
than the 2-8-0s, but they were still small engines, weighing 315,300
pounds and exerting a tractive force of 49,200 pounds — 6 tons lighter
than a USRA light 4-8-2 and almost 5,000 pounds less tractive effort.
Their main rods were connected to the third drivers, a characteristie
shared with other low-drivered 4-8-2s. Two more 4-8-2s arrived from
Alco in 1935, 1n 1937 Alco delivered five Consolidations for freight ser-
vice on the north end of the railroad. The 2-8-0 was hardly hot, new
technology, but none of the steam locomotives that were would fit the
job and the railroad.

BAR purchased its last two new steam locomotives in 1945, 4-8-2
No. 109 and 2-8-0 No. 405, essentially one more of each of its previous
orders. In 1946 it went shopping in the used-locomotive market and
came home with two Boston & Maine 2-8-0s, four B&M 0-8-0s, and five
16-year-old 4-8-2s from the New York, Ontario & Western. The NYO&W
4-8-2s were near-duplicates of New York Central's L-2 Mohawks. They




Built in 1929, Bangor & Aroostook No. 100 was the first of the road’s 4-8-2s.
The 63" drivers and main rods connected to the third drivers indicate the
engine was designed for freight service. A booster on the trailing truck mate-
rially assisted its starting tractive effort. Alco photo.

had 69" drivers and weighed 360,000 pounds. B&M and NYO&W had
begun dieselization — and BAR was about to.
Passenger locomotives

The C-1 and F-1 Ten-Wheelers were the mainstay of BAR passenger
service until 1927, when five Pacifics arrived. They were small Pacifics,
weighing 237,000 pounds (40,000 pounds less than a USRA light Pacific);
69" drivers gave them pulling power instead of great speed. Their hor-
izontal-bar pilots and outside lead truck journals gave them a Canadi-
an National Railways look.

Switchers

Six 0-6-0s were scrapped in the mid-1930s, not long after three 0-8-0s
arrived from Alco in 1928 and 1931. BAR bought four 0-8-Os from the
Boston & Maine in February 1946, just before management decided to
dieselize.
Recommended reading: Bangor & Aroostook, by Jerry Angier and Herb
Cleaves, published in 1986 by Flying Yankee Enterprises, P. O. Box 595,
Littleton, MA 0460 (ISBN 0-9615574-3-5)
Published rosters:
Railway & Locomotive Historical Society Bulletin, No. 53, page 42
Railroad Magazine: February 1935, page 88; January 1950, page 104

Consolidation No. 404 was built by Alco in 1937. The wheel arrangement may
have been outdated, but the locomotive was nonetheless modern to the point
of having a front-end throttle. It had the same cylinder and driver-size speci-
fications as BAR’s 4-8-2s. Alco photo.

BAR STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
0-6-0 M 310,311 2 Manchester ~ 1900-1901 Sold 1917, 1916

0-6-0 P 320-325 6  Manchester 1905-1908 1935-1937

0-80 SA 330 1 Alco 1928 1951

0-8-0 S-1A 340,341 2  Alco 1931 1953

0-8-0 S-2A 335-338 4  Alco 1922 1949-1950 Ex-B&M
2-8-0 GA 170-172 3 Rhode Island 1907 1949-1951

2-8-0 G 180-195 16 Schenectady 1914-1924 1947-1951

2-8-0 G-1A 196,197 2  Baldwin, Alco 1913 1950, 1947 Ex-B&M
2-8-0 G-2 400-405 6 Alco 1937, 1945 1951-1956

4-4-0 K-1 214-216 3 BAR 1915 1923-1924 Rebuilt from 2-6-0
4-6-0 C-1  240-243 4 Manchester 1902 1928-1951

4-6-0 D-1 54-78 25 Manchester  1901-1907 1927-1952

4-6-0 D-2a 82-87 6  Manchester 1907 1935-1951

4-6-0 D-3 90-95 6  Manchester 1911 1951-1952

4-6-0 Ea 140-142 3  Rhode Island 1906 1947-1951

4-6-0 F-1 234,235 2  Manchester 1907 1926

4-6-2 F 250-254 5  Schenectady 1927 1945-1953

4-8-2 M 100-109 10 Alco 1929-1945 1950-1953

4-8-2 M-1 120-124 5 Alco 1929 1948-1949 Ex-NYO&W




BESSEMER & LAKE ERIE RAILROAD

By 1900 the Bessemer & Lake Erie had grown from a local coal hauler
to a heavy-duty railroad connecting Lake Erie shipping at Conneaut,
Ohio, with the Carnegie steel mills in Pittsburgh. It was under the con-
trol of Carnegie Steel, and in 1901 Carnegie became part of United States
Steel. The road’s principal job was to move iron ore from the docks at
Conneaut to the steel mills in Pittsburgh. The route had a sawtooth
profile, starting with a 12-mile climb away from Lake Erie with grades
ranging up to 1 percent. A grade of 1 percent is not especially severe,
but iron ore is heavy, and it moves in trainload lots. The 144-mile line
from Conneaut to North Bessemer, Pa. crosses five summits and there
was little level track.

Trainloads of iron ore require powerful locomotives and solid track
and the Bessemer had both. By the mid-Teens the 2-6-6-2 and the 2-10-2
had both matured into heavy road freight engines of approximately
equal pulling power. The Mallet spread the power output through two

BESSEMER

sets of eylinders and rods, which could be lighter than those of a 2-10-2.
The lighter machinery and articulation made the Mallet easier on the
track than the 2-10-2; on the debit side were the cost of maintaining of
a second set of cylinders and rods and the Mallet's unstable riding
characteristics.

B&LE chose the simplicity of tite 2-10-2 and later the 2-10-4 and
made sure its track could handle them. The road had standardized on
100-pound rail for its main line by 1900, then chose 130-pound rail in
1917, 152-pound in 1939, and 155-pound (the heaviest produced) in
1948, In 1953, after the steel mills stopped producing 155-pound rail
and Electro-Motive delivered new locomotives that weighed only 62,000
pounds per axle, the Bessemer adopted 140-pound rail as standard.

B&LE bought a Westinghouse diesel switcher in 1936. A few Bald-
win switchers arrived in 1949, then a tidal wave of Flectro-Motive F7s in
1950 and 1951. Dieselization was complete in early 1953,

B&LE's 47 2-10-4s were copies of Burlington’s 2-10-4s and were put to the same use — hauling heavy trains of minerals. B&LE photo.
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Freight locomotives

The Bessemer had a large fleet of 2-8-0s with 54" drivers. The dif-
ferences among the classes of Consolidations were primarily weight
and cylinder dimensions: 173,000 to 182,000 pounds and 22" x 28" for the
Cls, 202,000 to 213,000 pounds and 22" x 30" for the C2s, 251,000 to
261,000 pounds and 24" x 32" for the C3s, and 268,000 pounds and 26" x
30" for the C4s. When C3As 150 and 151 were built in 1900 they were
the heaviest, most powerful locomotives in the world.

In 1916 B&LE turned to the Santa Fe type. Its Baldwin-built 2-10-2s
constituted a major leap in locomotive design from the 2-8-0. They had
60" drivers and 30" x 32" cylinders and weighed 404,000 pounds. At
first glance they resembled Erie’'s contemporary 2-10-2s, even to inad-
equate-looking Vanderbilt tenders, but Erie’s locomotives had 63" driv-
ers and 31" x 32" cylinders.

In 1919 B&LE was allotted five USRA heavy 2-10-2s. They had 57"
drivers and were about 25,000 pounds lighter than Bessemer's own
2-10-2s, and they exerted about 12,000 pounds less tractive effort. The
USRA engines were scrapped before the older Santa Fes of Bessemer’s
own design.

Baldwin built its first 2-10-4s in 1927 to haul coal for the Chicago,
Burlington & Quincy. They had 64" drivers, 31" x 32" cylinders, about
524,000 pounds engine weight, and 353,000 pounds on the drivers. The
Bessemer bought a single copy of the Burlington locomotive in 1929,
and nine more in 1930. By 1944 B&LE had amassed a fleet of 47 2-10-4s,
all but 10 of them built by Baldwin. By 1951 many of the 2-104s were out
of work, replaced by diesels. B&LE sold 18 of them to the Duluth, Miss-
abe & Iron Range, another U. S. Steel railroad.

Passenger locomotives

B&LE was never a major passenger carrier. At its maximum Besse-
mer’s passenger service consisted of two or three local trains running
the length of the main line plus connecting branchline trains. The road
used Ten-Wheelers and Americans on its passenger trains until 1913,
when it took delivery of four light Pacifics from Alco’s Schenectady
Works.

Switchers

Seven six-wheel switchers built in 1909 and 1911 lasted until
dieselization. The four S3A-class 0-6-0s of 1909 were heavy, weighing
184,400 pounds; the S2Ds of 1911 were nearly 60,000 pounds lighter.
Alco built a dozen heavy, modern 0-8-0s for the B&LE between 1936
and 1943. They had 57" drivers and 25" x 30" cylinders, and weighed
about 280,000 pounds (by comparison, the USRA 0-8-0’s specifications
were 517 drivers, 25" x 28" cylinders, and 214,000 pounds).
Published rosters: Railroad Magazine: May 1938, page 68; July 1938,
page 79 (corrections); October 1951, page 97

The last locomotive type added to the Bessemer's roster was the eight-wheel
switcher, 12 heavy examples of which were built by Alco between 1936 and
1943. They were useful not only for switching but for way freights. Photo by
Irvine G. Milheim Jr.
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K Cl Numb Qty  Build Built Retired Not
BALE STEAM LOCOMOTIVES BUILT SINCE 1900

2-8-0

Type  Class Numbers Qty Builder Built Retired Notes 280 C3A ~ 150-153 4 Pitisburgh  1900-1902 1936-1943

0-6-0 S2B 232.233 2 Brooks 1900 1936 2-8-0 C3B.C3D 154-157 4  Baldwin 1909, 1911 1951-1954

0-6-0 S20 227-229 3 Baldwin 1911 1950-1952 2-8-0 C4A 158, 159 2 Baldwin 1913 1953, 1951

0-60 S3A 234-237 4 Baldwhk 1909 1948-1950 2-10-2 D1A 501-520 20  Baldwin 1916 1948-1951

0-8-0 S4A-S4E  251-262 12 Alco 1936-1943 1953-1954 2-10-2  D2A 521-525 5 Baldwin 1919 1947

2-8-0 C1B 85-90 6 Pittsburgh  1900-1901 1927-1936 2-10-4 H1A-HIG 601-647 10 Baldwin 1929-1944 1952-1954

2-8-0 C18 95-114 20 Pittsburgt 1902-1903 1927-1936 621-631. 635, 637, 638, 641, 645-647 to OM&IR
2-8-0 CIC 9394 2 Brooks 1901 1936 4-4-0  ESA 15 1 Cooke 1900 1936

2.8-0 C1D 4 1 i 190 4-4-0 ESB ESC 16-19 4 Pittsburgh 1905, 1908 1936-1944

2.8-0 C1D 91 92 ) 1901 16 and 19 to Union Ralroad
2-8-0 C1E CIF  125-145 )1 1907 1909 4-4-0 ESD 10 11 2 Pitsburgh 1909 1944

2-8-0 C2A 115-124 10 1905 4-6-2 PIA 901904 4 Schenectady 1913 1953

BOOSTERS

While it takes far more tractive force to start a train than to keep
it moving, paradoxically it requires less steam. A steam loconiotive
that could generate enough steam to haul a load at 40 or 50 mph had
plenty of extra steam available at low speeds. The booster engine was
devised to convert some of that steam to additional tractive force for
starting a train.

The booster was a small two-cylinder steam engine usually mount-
ed on the trailing truck, geared to one axle through an idler gear that
could be moved in and out of mesh. It was a low-speed device, usable up
to about 15 mph

Locomotives without a trailing truck could be fitted with a tender
booster, which was a two-cylinder engine geared to one axle of a tender
truck; power was transmitted to the other axle through side rods.

The device with the pipes under the rear of the Lima articulated trailing truck
(doubtless Intended for the first 2-8-4) is a Franklin Locomotive Booster. It
drove only the rear axle of the truck. Lima photo.
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BOSTON & MAINE RAILROAD

The Boston & Maine of the mid-1880s consisted of a main line from
Boston to Portland, Maine, and a few branches from that route, pri-
marily in Massachusetts. In 1884 B&M began acquiring neighboring
railroads, primarily through lease: Eastern Railroad (Boston to Port-
land), 1884; Worcester, Nashua & Rochester, 1886; Boston & Lowell,
1887; Connecticut River, 1893; Concord & Montreal, 1895; and Fitch-
burg, 1900.

At the turn of the century B&M reached from Boston northeast to
Portland, northwest through New Hampshire and Vermont to Lake
Champlain and the Canadian border, and west to the Hudson and
Mohawk rivers; and from Springfield, Mass., north along the Connecticut
River. Tying the main routes together was a spider web of branch lines.
Except for the Grand Trunk and Maine Central routes across the north
end of the state, New Hampshire was B&M'’s own territory, and traffic
to and from Maine had to go via B&M or cross the Canadian border.

Boston & Maine's principal freight route was from the Hudson River
at Mechanicville, N. Y., east to Ayer, Mass., thence southeast to Boston
and northeast to Portland. More freight moved into New England than
out, and the imbalance increased throughout the twentieth century as
heavy industry moved out of the Northeast.

The primary passenger routes were from Boston northeast to Port-
land and northwest to connections with the Rutland, Central Vermont,
and Canadian Pacific for Montreal. B&M operated a busy suburban
service on the lines out of Boston, with commuter territory extending
50 to 60 miles from the city.

For the most part, B&M fought no major battles with topography.
The exception was the line from Mechanicville to Boston. Eastbound
freights faced almost 50 miles of ascending grade averaging about 0.3
percent from the Hudson River to the summit in the middle of the
Hoosac Tunnel and 40 miles of grades up to 1 percent from the Con-
necticut River to Gardner, at the summit of the divide between the
Merrimac and Connecticut rivers. Westbound trains ascended fairly

steadily from Boston to Fitchburg, then had an unabated grade of just
over 1 percent for 12 miles to Gardner; farther west was a grade aver-
aging nearly 0.4 percent for more than 30 miles from the Connecticut
River to the Hoosac Tunnel.

Rationalizations and abandonments in the 1920s and 1930s elimi-
nated many redundant lines, but B&M still had a high proportion of
light-rail branches. lts largest locomotives, the P-4s, T-1s, and R-1s,
were restricted to main lines: Boston to Portland; Boston to White
River Junction, Vermont; Boston to Troy and Mechanicville, N. Y.;
Worcester-Gardner, Mass.; Worcester-Ayer-Lowell Junction, Mass.; and
Springfield, Mass.-White River Junction — but those lines constituted
about 40 percent of Boston & Maine’s mileage and carried most of its
traffic.

Steam operation ended in 1956. The last steam locomotives to see
regular use were Moguls and P-2 Pacifics; P-4-a 3713 made a ceremo-
nial last run to Portland on April 22, 1956.

Freight locomotives

Boston & Maine is perhaps best remembered for the 137 Moguls of
the B-15 class. They were built by Manchester and Schenectady
between 1903 and 1910. Their 63" drivers gave them a measure of speed,
and they weighed a little over 70 tons, which meant they could go any-
where on the railroad. Many of the class received superheaters and
piston valves and survived into the 1950s in branchline and commuter
service.

B&M's primary freight power for the first two decades of the twen-
tieth century was the Consolidation. The largest of the 2-8-0s was class
K-8, a 221,200-pound machine with 63" drivers and 24" x 28" cylinders.
Between 1911 and 1916 — after the road had turned to locomotives
with trailing trucks for mainline passenger service — Baldwin, Sche-
nectady, and Brooks built 135 such locomotives for the B&M. Their
immediate predecessors, the K-7s, were 170,000-pound 2-8-0s built from
1905 to 1910. Most were scrapped during the 1930s, but a few survived

53




Boston & Maine Moguls 662 (later 1389) and 1366 were built by Alco’s Man-
chester Works in 1903. Number 662 illustrates the appearance as built; No.
1366 was photographed in 1945 and shows the difference four decades can
make: cross-compound air pump, steel cab, centered headlight, piston-valve
conversion steam chests, and cast tender trucks. The large turbogenerator
is for train lighting; the cluster of cables at the top of the smokebox is for
lighting the train when the engine is running in reverse. Photo cf 1366 by
Homer Newlon.
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into the 1950s in comuruter service and others were sold to Vermont
short lines.

The drag-freight philosophy continued with the receipt of 20 2-10-2s
in 1920 and 10 more in 1923. (B&M skipped over the Mikado in its
motive power development but during World War It briefly leased 2-8-2s
from Erie, Lackawanna, and Maine Central.) The Santa Fes were fat,
ponderous machines, notable for vestibule cabs and inboard-bearing
trailing trucks. Their advent required a program of bridge-strengthen-
ing and clearance-widening on the raitroad.

By the mnid-1920s freight customers were demanding speed. B&M
watched witlr interest the trial of Lima's A-1 on the Boston & Albaury
in 1925 and observed B&A’s success with 45 2-84s of that design. B&M
purchased 25 2-84s of its own from Lima in 1928 and 1929, practical-
ly duplicates of the B&A engines except for boiler pressure (240 pounds,
20 pounds greater), cylinders (2712 x 30", 14" smaller), and feedwa-
ter heater. The B&A engines, like Lima’s prototype, had Elesco feed-
water heaters; the B&M engines had Coffin feedwater heaters mounted
on the smokebox front. Classed T-1-a and T-1-b, they were known on
the B&M as Limas, not Berkshires. They weighed 406,800 pourtds, much
more than the 2-10-2s, and required another program of bridge strength-
ening.

Lima’'s Super Power concept was based o a large firebox. To
accommodate the firebox, the locomotive frame ended behind the rear
driver. Pulling and pushing forces were transmitted through the trailing
truck. The rear of the firebox was supported by the truck, and as the
truck swiveled, twisting forces were placed on the firebox, which wasn’t
designed for such stress. Backing on a curve put considerable lateral
force on the trailing truck, and it was derailment-prope. Lima later
turned to a conventional four-wheel trailing truck.

In addition B&M's 2-84s were slippery. B&M reduced the cylinder
diameter by half an inch and modified the springing to put more weight
on the drivers, alleviating the problenr to some extent. When the first
48-2s arrived in the miid-1930s there was a proposal to convert some of
the 2-8-4s to high-drivered 2-64s for nrixed traffic. Investigation showed




2-6-0 — MOGUL

The 2-6-0 first appeared about 1852 as a rigid-frame locomo-
tive. The invention in 1864 of the equalizing lever connecting the
lead truck to the lead pair of drivers gave the type the three-
point suspension that made the 4-4-0 work so well. The first of
the type with a swiveling lead truck were built for the Louisville
& Nashville by Baldwin; they were converted to 4-6-0s in the
1870s.

The Mogul offered about 50 percent more tractive effort than
the 4-4-0 and found favor as a heavy freight engine. but it was
soon superseded by the 2-8-0, which appeared in 1866. The 2-6-0
was relegated to lighter duties, and few were built after 1920.

The late Moguls are a diverse lot. In 1913 Lima built four
good-sized Moguls for Chicago & Western Indiana in 1913 —
165,000 pounds, 63" drivers. They appear to have been used pri-
marily for switching in and around Dearborn Station in Chicago,
which C&WI owned, and for cornmuter trains.

In 1917 Lima built ten 2-6-0s for Baltimore & Ohio. They were
short, close-coupled engines, looking like high-mounted 0-6-0s
with lead trucks. They had 52" drivers and weighed 182,300
pounds.

Green Bay & Western bought 8 Moguls between 1914 and
1920. All were in the 135,000-140,000-pound range, slightly less
than a Boston & Maine B-15.

The 2-6-0 disappeared from some railroads early; other
roads, like Boston & Maine, kept Moguls on the roster until the
end of steam. It's interesting that railroads generally favored
either the Mogul or the Ten-Wheeler for light work but not both.
Last built and heaviest: Southern Pacific M-21, 520-529, SP
Houston Shops, 1928-1929, 215,230 pounds

PR o5 W

Southern Pacific’s M-21 class were the heaviest Moguis and the
last built. Espee’s Houston Shops built them in 1928 and 1929,
using frames from a group of compound, cylindrical-firebox 2-6-
0s. After ten years on the Texas & New Orleans (SP’s lines east of
El Paso, Texas) they were transferred to the Southern Pacific of
Mexico, where they served briefly before moving to SP’s Pacific
Lines (lines west of El Paso) and then quickly back to the T&NO.
They were scrapped between 1950 and 1954. Number 525 is shown
at Lafayette, Louisiana, in 1946. Note the unusual position of the
air pump on the right side of the engine, balancing a Worthington
Type BL feedwater heater on the left. — Photo by H. K. Volirath.

Greatest number: Canadian National, 469
Last in service: Canadian National 674, July 10, 1959 (built for
Grand Trunk in 1899)
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that such an engine would have axle loadings too high for most B&M
routes.

The T-1s were never totally satisfactory. As World War Il came to
an end, traffic eased in the East and increased in the West. By then
B&M had received the first of its freight diesels and sold ten 2-841s to
Southern Pacific and seven to Santa Fe.

Before B&M bought its 2-8-4s, Baldwin had proposed a light 4-8-4
of approximately the same size as the USRA light 48-2. Nothing came of
that proposal. As the B&M accelerated its freight schedules, though,
it was limited by the 63" drivers of the T-Is. It needed a faster loco-
motive that could also handle heavy summer-season passenger trains.

The distinguishing feature of B&M's T-1 was the horseshoe-shaped Coffin
feedwater heater mounted on the front of the smokebox. B&M locomotives
normally carried their headlight at the center of the smokebox door, but posi-
tioned there on the 2-8-4 it would prevent the door from being opened all the
way; it was mounted instead on a platform above the pilot deck. The boiler
of the 2-8-4 all but filled B&M's clearance diagram, and the pilot deck proved
to be the only place for the bell, too. Lima Locomotive Works photo, collection
of Allen County Historical Society.
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Baldwin proposed a heavy 484 in 1931, but B&M didn’t want to upgrade
its track and bridges again. Baldwin then proposed an efficient 73"-dri-
vered 48-2 — and delivered five of them, class R-1-a, in early 1935. The
416,000-pound engines were distinguished by firehoxes with 79 square
feet of grate area — at the limit of two-wheel trailing trucks (and weight
limitations precluded trailing truck boosters). Four-wheel trailers would
have allowed a larger firebox, but the weight would exceed the rail-
road’s limits. Like the newly arrived P4-a Pacifics, the R-1s had Coffin
feedwater heater concealed in their smokeboxes. B&M reordered three
times for a total of 18 4-8-2s, the last five arriving in 1941. Also like the
P-1s, the R-1s carried names that were chosen from contest entries.
The first 13 of the class were sold to the Baltimore & Ohio in 1947: B&M
kept the five R-1l engines as a hedge against shortages of diesel power.
Passenger locomotives

B&M's last Americans, the 77 members of the A1 class, were built
between 1900 and 1911, Meanwhile, B&M purchased its first Atlantics in
1902 and had 41 of them by 1909 (plus one built in 1895 for the Con-
cord & Montreal). The first Pacifics came in 1910, and the most numer-
ous class, 70 P-2s, were built by Schenectady from 1911 to 1916. The
P-1s and P-2s were relatively light machines (236,700 pounds and 247,700
pounds, respectively). The 10 P-3s of 1923 were somewhat heavier
(267,800 pounds, still less than a USRA light Pacific) and had booster-
equipped trailing trucks and drop-equalizer tender trucks. They had
the same driver diameter, 73", as their predecessors, but the 24" x 28"
cylinders were 2" larger.

The P-4s constituted a quantum leap for B&M. The road needed
larger passenger power, and Baldwin proposed a 4-64, but Lima sug-
gested that a 4-6-2 could meet B&M's requirements at a lower price.
Lima delivered five 4-6-2s in late 1934, class P4-a, and five more in early
1937, class P-4-b. Weight on the 80" drivers was just short of 70,000
pounds, and total weight of the locomotive was 339,200 pounds. Trail-
er boosters gave a total starting tractive force of 52,800 pounds. The
P4-a class had smoke lifters and a modest shroud along the top of the
boiler, extending from the sand dome back to the cab; all ten were




named. The P-4s were intended for fast merchandise trains as well as
passenger duties.

B&M purchased four Pacifics from the Delaware, Lackawanna &
Western in 1943 and classed them as P-5.

Oddities

B&M had its share of oddities. Four oil-burning 2-6-6-2s were pur-
chased in 1910 to work through the 4%4-mile Hoosac Tunnel. The tunnel
electrification opened within 6 months, and B&M sold the Mallets to
the Maine Central. In 1922 two 0-8-8-0s arrived from Alco at Schenec-
tady to work the hump yard at Mechanicville. They were sold to the
Bingham & Garfield in Utah in 1929.

When B&M leased the Fitchburg Railroad in 1900 it acquired 18
brand-new 4-8-0s, which remained on the roster until 1926. The road
got a similar quarter-century of use out of a handful of 0-4-4Ts and
2-6-4T's built in the 1890s for suburban service. K-8-b No. 2648, a 2-8-0,
was built in 1913 with a McClellon watertube boiler, which it carried
until 1920.

Historical and technical society: Boston & Maine Railroad Historical
Society, P. O. Box 2936, Middlesex-Essex GMF, Woburn, MA (01888-9998.
Recommended reading: Minuteman Steam, by Harry A. Frye, published
in 1982 by the Boston & Maine Railroad Historical Society, P. O. Box
2936, Middlesex-Essex GMF, Woburn, MA 01888-9998. (ISBN: 0-916578-
05-4; LCC: 82-071735).

Published rosters

Railway & Locomotive Historical Society Bulletin: No. 26 (1849 and 1856),
No. 28 (Eastern Railroad), No. 29 (Northern Railroad), No. 31 (Boston &
Lowell), No. 32 (Connecticut & Passumpsic), Nos. 34 and 35 (Concord
& Montreal), No. 37 (Fitchburg), No. 38 (Vermont & Massachusetts).
Railroad Magazine: April 1933, page 88; January 1946, page 100; October
1956, page 54 (last 13 steam locomotives in service).

The ultimate development of Boston & Maine steam power was the five 4-8-2s
of the R-1-d class, 4113-4117, distinguished from earlier 4-8-2s by their
pedestal tenders. Red-and-white italic lettering was applied to R-1s, P-3s, P-
4s, and P-5s in the 1940s. Photo by F. H. Donahue.

B&M STEAM LOCOMOTIVES BUILT SINCE 1900

Type
Notes
0-6-0

0-6-0
0-6-0
0-6-0
0-6-0
0-6-0

Class

G-9-b
G-10
G-9-c
G-11
G-11-b
G-11-c

H-1-a
H-2-a

H-3
-2-a

=

5

RAX®

2l
5O
-6

K-7
K-8

T-1

Numbers

160-185
200-309
190-199
400-429
430-452
830-832,

600, 601
610-631

640-654
800, 801

1360
2310-2343
2350-2359

2360-2429
2600-2734

4000-4024

Qty

18
110
10
30
23
4

2
22

15
2

137
34
10

66
135

25

Builder

Manchester
Manchester
Baldwin
Manchester
Brooks
Schenectady

Schenectady
Schenectady

Baldwin
Schenectady

Manch, Schen
Schenectady
Schenectady

Schenectady
BLW,Sch,Brks.

Lima

Built Retired

1899-1901 1926-1927

1903-1910  1927-1949

1902-1903  1926-1928

1911,1913  1947-1953

1916 1953-1955

1917-1920  1952-1953
Ex-Portland Terminal, 1951

1916

To Portland Terminal, 1935

1922 1946-1955
4 to BAR, 1 to MEC, 1946

1927,1929  1951-1953

1922

To Bingham & Garfield, 1929

1903-1910  1927-1955

1901-1902  1926-1936

1901-1902  1928-1936
Simpled 1910-1919

1905-1911  1928-1955

1911-1916  1937-1954
2 to BAR 1946

1928-1929  1948-1955
10 to SP, 7 to AT&SF, 1945




B&M STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class  Numbers Qty  Builder Built Retired Notes
2-10-2 S-1-a 3000-3019 20  Schenectady 1920 1946-1949
11 rebuiit to S-1-c. 1940, 8 to MEC. 1936-1947
2-10-2 S-1-b  3020-3029 10  Schenectady 1923 1940-1948
2-6-6-2 M-1 3000-3003 4 Schenectady 1910 To MEC 1911-1912
4-4-0  A-40-b 944-949 6 Manchester 1900 1926-1927
Ex-Fitchburg
4-4-0 A1 950-1029 77  Manc. BLW 1900-1911  1926-1947
4-4-0  A-35 1133-1136 4 Schenectady 1900 1926-1935
Ex-Fitchburg
4-4-0  A-46 1170-1173 4 Baldwin 1900 1926-1929
4-4-2 U1 3204-3244 41 Schen Manch  1902-1909  1927-1952
4-6-0 C-15-¢ 2020-2025 6 Rhode Island 1900 1927-1928
4-6-0 C-17 2060-2064 5 Rhode Island 1900 1927-1928

Type Class  Numbers Qty  Builder Built Retired Notes
4-6-0 C-20 4 Baldwin 1900 1928
Ex-Fitchburg
4-6-0 C-21 2100-2129 26  Schenectady 1904-1906  1935-1937
4-6-2 Pl 3600-3611 12 Schenectady 1910 1938-1952
4-62 P2 3620-3689 70  Schenectady  1911-1916  -1956
4-6-2 P-3-a 3700-3709 10  Schenectady 1923 1952-1955
4-6-2 P-4 3710-37119 10 Lima 1934,1937  1953-1954
4-6-2 P-5-a  3696-3699 4 Brooks 1924 1951-1952
Ex-Lackawanna
4-8-0 L-1-a 2900-2909 10  Schenectady 1899 1926
Ex-Fitchburg, simpled 1904
4-8-0 L-1-b 29102917 8 Rhode Island 1900 1926
Ex-Fitchburg, simpled 1904
4-8-2 R-1 4100-4117 18  Baldwin 1935-1941  1955-1956

4100-4112 to B&0O, 1947

CAMELBACK LOCOMOTIVES

Bituminous or soft coal. the most commoun form of the mineral,
fueled most modern North American steam locomotives. Antliracite,
or hard coal, which is found primarily in eastern Pennsylvania, burns
slowly and almost without smoke and was considered the best coal
for home heating. For such use it was cleaned and graded so the pieces
were all the same size. The leftover pieces were called culin.

Culm was an ideal fuel for railroads that served the anthracite mines
of eastern Pennsylvania. It was readily available and cheap, but it had
one drawback: it burned slowly. The only way it could produce enough
heat was to be burned in a wide, shallow fire. The narrow, deep fire-
box of 19th century locomotives wasn't suitable for culm; it required a
grate with two to three times the usual area. Sinee the distance a fire-
man could fling coal through the firedoor was limited, the firebox had
to be wider, not longer. John E. Wootten (1822-1898), general manager
of the Philadelphia & Reading, introduced such a firebox in 1877.

The disadvantage of the wide Wootten firebox was that it restricted
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the view forward and left little room at the rear of the locomotive for a
cab. The solution was to build a cab for the engineer straddling the
boiler just ahead of the firebox. The fireman remained at the rear of
the locomotive on an unprotected deck. Commuuication between the
two men was all but iinpossible. Perchied on the right running board, the
engineer's cab had almost no room for control tevers and handles, and
it was a bad place to be when a side or main rod broke.

Some early Camelbacks were built with a roof over the front of the
tender to protect the fireumian, but pliotographs of the roof in service are
rare — it may have hindered filling the tender with coal. In later years
most Camelbacks had a small hood projecting to the rear offeriug miiu-
imal protection from the weather, but nany offered no protection at
all. Firing a locomotive was not easy in the best of circumstanees; feed-
ing a wide firebox through two firedoors while standing on a deck plate
that bridged two vehicles bouncing i opposite directions inr a blizzard
or a cloudburst must have been absolute hell.




Railroad books and magazines occasionally refer to various Inter-
state Commerce Commission regulations outlawing Camelbacks or
mandating protection for the fireman. | have been unable to find doc-
umentation of such regulations in either Railway Age, the trade maga-
zine, or the Locomotive Cyclopedia. The last Camelbacks were built in
1927 for the Lehigh & New England.

By 1915 railroads began to use conventional cabs on locomotives
with Wootten fireboxes. Some cabs had the lower front corners cut
away for the rear corners of the firebox; others were mounted entirely
behind the backhead. Some railroads convertedCamelbacks to rear-
cab locomotives, depending on such factors as traffic levels, the need
for locomotives, and the age and condition of the Camelbacks.

The wide firebox was also useful for low-grade bituminous coal,
accounting for Camelbacks on such roads as Chicago & Eastern llli-
nois and Union Pacific. Other terms applied to the type are center-cab
and Mother Hubbard.

Central of New Jersey 4-6-0 774 was generally considered the last
operating Camelback on a common carrier railroad; it made its final
run in 1954. Colorado Fuel & Iron used former Reading 0-4-0 1189 at its
Birdsboro, Pa., plant until 1962. It is now on the roster of the Strasburg
Railroad, a tourist carrier at Strasburg, Pa.

Central of New Jersey 610 carried an unusual rear cab that offered the fireman
almost as much protection as on a conventional locomotive. Photo by Wayne
Brumbaugh.

CANADIAN LOCOMOTIVE COMPANY

Canadian Locomotive Company dates from 1850, when a prede-
cessor machinery works was founded at Kingston, Ontario. It produced
its first locomotive, Grand Trunk Railway No. 88, in 1856. It was the
pre-eminent locomotive builder in Canada in the years before 1887;
between 1887 and 1904 it was the only locomotive builder other than
the railroads themselves. In 1900 the company, by then the Scottish-
owned Canadian Locomotive & Engine Company, shut down. That year

a group of Kingston industrialists bought and reorganized it as Canadian
Locomotive Company. Production resumed, and by 1905 CLC was pro-
ducing 45 locomotives a year. In 1911 the company was purchased by
a Toronto banker and a group of British financiers. During World War |
CLC converted some of its facilities to munitions production and built
its first locomotives for export: 50 2-10-0s for Russia and 40 2-8-0s for the
British Army to use in France.
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In 1923 CLC built Canadian National Railways' first 4-8-2, and in 1924
it built the largest locomotives in the British Empire — five 2-10-2s for
CN. In 1928 it constructed the first of CN’s 4-8-4s and North America’s
first large road diesel, CN 9000.

Again in World War Il CLC turned to munitions work, then during
the postwar years built large numbers of steam locomotives for export.
In 1950 Fairbanks-Morse acquired CLC. The Kingston plant produced
FM-design diesels until about 1956.

Canadian Locomotive Company continued to build steam locomotives even as
it was assembling diesels. Side by side on the erection floor are a broad gauge
Pacific for India and a C-Liner for Canadian National. CLC photo.

CANADIAN NATIONAL RAILWAYS

Canadian National Railways came into being during World War |
and the years immediately afterward. Canada’s population in 1901 was
5,371,000 — about the same as that of Chicago and its inner suburbs
today, but those 5 million people were spread from the northeastern tip
of Nova Scotia’s Cape Breton Island to Prince Rupert, British Colum-
bia. Immigration caused a great increase in Canada’s population during
the ensuing decade. Canada’s railroads were able to keep pace with
the population increase, but the increase in population was insulfficient
to support the railroads. When World War | cut off the supply of capi-
tal from England, the railroads other than Canadian Pacific found them-
selves in financial difficulty. They were a diverse lot: the Intercolonial,
the National Transcontinental, the Canadian Northern, the Grand Trunk
Pacific, and the Grand Trunk.

One of CN's early tasks was to combine the widely differing motive
power rosters of its predecessors. Canadian Northern was powered
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almost exclusively by Ten-Wheelers and Consolidations; its roster
included four Pacifics and a single Mikado, a Duluth, Winnipeg & Pacif-
ic machine with 49" drivers. Grand Truuk Pacific’s roster was siniilar.
Grand Trunk liad large numbers of Moguls and relatively few Ten-
Wheelers plus 186 Consolidations, 105 Pacifics, and 168 Mikados. Cana-
dian Government Railways (which had taken over the Intercolonial
and the National Transcontinental) ran heavy to Consolidations, Mika-
dos, and Pacifics; 20 Santa Fes were the largest locomotives on its ros-
ter. Six-wheel switchers came to CN from all its components; eight-
wheel switchers came from Grand Frunk (27), Canadian Government
Railways (7), and Canadian Northern (1).

For new mainline power, Canadian National took the opposite
approach from Chesapeake & Ohio, which rostered a wide variety of
wheel arrangements for different regions and different services. After
an initial group of 4-8-2s, CN practically standardized on the 4-84, ros-

.



tering 160 of its own plus 43 for U. S. subsidiary Grand Trunk Western.

CN dieselized relatively late. The last steam run from Vancouver
was on October 6, 1957, and the last Montreal-Toronto steam run was
April 17, 1959. The last scheduled steam run on the system was on
April 25, 1960, from The Pas to Winnipeg, Manitoba. CN continued to
operate steam-powered excursion trains through the 1960s. Central
Vermont operated steam locomotives until the spring of 1957, and the
last regular operation of steam on Grand Trunk Western was on March
27, 1960.

Freight locomotives

CN came into existence late enough so that it bought only a few
small locomotives. It built four 2-8-0s in 1926 and 20 more in 1931, split-
ting them half and half in each case between its Point St. Charles shops
in Montreal and Transcona shops in Winnipeg.

In 1924 CN received 75 2-8-2s for mainline freight trains and five
2-10-2s for transfer service in Toronto. Point St. Charles turned out one
Mikado in 1930, and CN bought five from Canadian Locomotive Com-
pany in 1936. In 1929 and 1930 CLC built 33 2-10-2s for CN. They had
two distinctions: they were the largest locomotives in the British
Empire, and they introduced the Vanderbilt tender to Canada.

Passenger and dual-service locomotives

Canadian National Railways’ first new steam locomotives were deliv-
ered in 1923, 16 4-8-2s that were the first of a long line of dual-service
Mountains and Northerns. The next year 21 more 4-8-2s arrived.

Northern Pacific bought the first 4-84s in 1927. Canadian National fol-
lowed almost immediately with 40 of the type, designating them the
Confederation type rather than Northern. They were light machines
by American standards, ideal for routes inherited from railroads that
couldn’t afford heavy rail and rock ballast. They weighed 378,000
pounds, not much more than Canadian Pacific’s contemporary Hud-
sons, and carried 57,500 pounds per driving axle, little more than a
USRA light Mikado. By comparison, total weight of Northern Pacific’s
class A 4-8-4 was 426,000 pounds, with 65,000 pounds on each driving
axle. NP’s last 4-8-4s, the A-5s, tipped the scales at 508,500 pounds.

The 75 Mikados built for Canadian National in 1923 and 1924 were noteworthy
in having Belpaire boilers. At 314,800 pounds they were medium-weight 2-8-2s,
about halfway between the USRA light and heavy Mikados. When built, they
were equipped with Worthington feedwater heaters; the device has been
removed from No. 3554, shown in July 1957, accounting for the empty space
ahead of the air pump. In November 1954 CN changed the position of its herald
from a 9-degree tilt to horizontal. Rail Photo Service photo by H. W. Pontin.

With their light axle loadings, CN’s 4-8-4s could roam over most of the
CN system, though they usually remained east of the prairies. Most of
the locomotives CN assigned to western Canada were oil burners, and
none of the 4-8-4s was converted to oil fuel. CN’s Mountains and North-
erns had 73" drivers, except for the U-4s, which had 77" drivers and
were streamlined. For its last new steam engines, delivered in 1944, CN
reverted to the Mountain type — 20 semi-streamlined 4-8-2s for fast
passenger service.

Almost the sole exception to the 4-8-2 and 4-8-4 for mainline work
was a group of five 80"-drivered Hudsons built by Montreal in 1930 for
Montreal-Toronto passenger service.

Switchers

Between 1919 and 1925 CN continued Canadian Government Rail-
ways’ program of converting 2-8-0s into 0-8-0s. Then CN built 45 0-8-0s
between 1927 and 1931 and bought 10 each from CLC and Montreal in
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Canadian National 6157 is a member of class U-2-c, one of 20 built by Montreal
in 1929. Details shared with CN's first Northerns of 1927 are the outside-jour-
nal lead truck and the banjo frame or outside cradle — frame members outside
the ashpan aft of the drivers. The vestibule cab and triangular number indi-
cator are CN trademarks. Rail Photo Service photo by James Adams.

1929, Between 1923 and 1929 Grand Trunk Western bought 52 from all
three major U. S. builders, and in 1936 and 1937 removed the lead trucks
from seven Mikados to create 0-8-2 transfer locomotives.
Experiments

Canadian National was not an experimenter or an inmovator except
for one item: smoke lifters and deflectors. The most commonly applied
smoke lifters were vertical plates alongside the smokebox, but CN tried
a variety of cowls around the stack and did considerable research that
led to the streamlined 4-8<1s (which nonetheless had non-streamlined
Vanderbilt tenders).
Historical and technical society: CN Lines Special Interest Group, 2488
Paige Janette Drive, Harvey, LA 70058.
Recommended reading:
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The streamlining of Canadian National's five U-4-a class 4-8-4s, built by Mon-
treal in 1936, was based on wind tunnel tests. The primary concern of the
designers was to keep smoke from swirling around the cab and obscuring
the engineer’s view. Lima built six U-4-b look-alikes for Grand Trunk West-
ern in 1938. Photo by Don Wood.

Canadian National Steam Power, by Anthony Clegg and Ray Corley,
published in 1969 by Trains & Trolleys, Box 1434, Station B, Montreal
110, PQ, Canada.

“How to Streamline a Steam Locomotive,” by N. W. Emmott, in Trains
Magazine, March 1973, page 35.

Published rosters:

Ratlroad Magazine: September 1937, page 82; October 1937, page 124;
November 1937, page 77; December 1937, page 77; November 1947,
page 124; December 1947, page 114; October 1953, page 38; June 1957,
page 68 (renumbering); July 1966, page 53 (Grand Trunk Pacific); July
1966, page 57 (Canadian Northern); August 1966, page 50 (Intercolo-
nial and Canadian Government Railways).

Trains Magazine: March 1974, page 24 (Duluth, Winnipeg & Pacific).




CN STEAM LOCOMOTIVES BUILT SINCE 1900

Type
0-6-0

Class
0-2-a
0-3-a
0-4-a

0-11-a

Numbers Qty Builder Built Built for Retired
7000, 7001 2 Pittsburgh 1904 CNor 1930, 1931
7002-7005 4 CFdry 1907 CNor 1931, 1939
7006 1 Baldwin 1906 CNor 1930
0-7-a,-b 7009-7030 22 Montreal 1910-1911  CNor 1931-1954
0-10-a. -b7031-7065 35 CLC 1912-1914  CNor 1932-1958
7066 1 Schenectady 1910 DW&P 1936
0-14-a-d7067-7081 15 CLC 1902-1908 CGR 1923-1952
7124-7217 93 1903, 1907 GT 1932-1957

0-9-a

Built by Grand Trunk Railway, Schenectady, Baldwin, Lima, Montreal, and CLC
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7218,7219 2  Baldwin 1905, 1913 D&TSL 1935

7300,7301 2 Pittsburgh 1907 CNor 1954, 1939
7302-7304 3 CLC 1918 CNor 1956, 1958
7305-7318 14 CLC 1904-1913 CGR 1939-1957
7319-7423 105 1914-1920 CGR, CNor  1950-1961

Built by CLC, Canada Foundry, Montreal

7424-7521 98 GT, Lima, CLC1919-1923 GT, GTW 1954-1961

7522-7531 10 Cooke, Schen.1919 GTW, GT (NE)1955-1961

7532-7541 10 Montreal 1911 GTP 1954-1961

7542,7543 2  Montreal 1928, 1929 1955, 1966

Purchased from National Harbours Board, Vancouver, in 1953

8010-8014 5 CGR,CN 1918-1925 1931-1938

8015...8087 12 CGR,CNr  1918-1925 1928-1932
Converted from 2-8-0s

8200-8226 27 1920, 1923 GT 1955-1957
Built by CLC, GT, and Lima

8296-8299 4  Schenectady 1923 Ccv 1855-1961

Acquired from Central Vermont 1942

8300-8329 30 Schen, Lima 1923-1927 GTW 1955-1961
8330-8339 10 CN Shops  1927-1928 1957-1961
8340-8349 10 Baldwin 1927 GTW 1955-1961
8350-8369 20 CLC, MLW 1929 1955-1961
8370-8381 12 Baldwin 1929 GTW 1960-1961
8282-8416 35 CN Shops  1930-1931 1954-1961
8417-8422 6 Brooks 1914-1923 1954-1960

Acquired from Buffalo Creek Railroad 1947.
3515-3523 7 1936-1937 GTW
Converted from 2-8-2s of the same numbers by GTW shops.

401 1 Montreal 1910-1911 1940
Built for Quebec & Saguenay1940
Montreal 1910-1911 CGR 1954

Class  Numbers

C-5b  409-420
C-7-a  423-428
C-8-a  429(1)
E-13-a 429(2)
D-3-a 476

D-11-a 483

D-12-a  484-486

E-7-a, b 661-864

E-8-a, -b 865-889
E-9-a  890-901
E-10-a  902-926

E-11-a 927,928
L-4-a 1800 (2)

L-5-a 1800 (1)-18023

L-6-a 1803, 1804
M4 1805-1956

Qty Builder Built Built for Retired
12 MLW, CLC 1909-1914 1932-1955
Acquired from McArthur Co. (contractors)
6 Montreal 1911 GTP 1939-1954
1 Montreal 1910 AQ&W 1935
1 Montreal 1928 QRL&P 1953
1 Montreal 1905 CNor 1925
1 Baldwin 1902 CNor 1925
3  Dickson 1902 DW&P 1925
204 1898-1908 GT 1927-1959
Built by Baldwin, Schenectady, Dickson, Brooks, Montreal, CLC, and GT
25 CLC 1909 GTP 1935-1941
12 Brooks 1906 GT 1934
25 CLC 1910 GT 1930-1960
16 of class renumbered 80-94, 96 in 1951
2 Baldwin 1907 D&TSL 1929
1 AQ&W 1930
Rhode Island 1906 DW&P 1925-1934
2 Schenectady 1910 DW&P 1925, 1933
151 1898-1910 CGR 1922-1954
Built by Richmond, Baldwin, Dickson, CLC, and Manchester
M-8-a 1981-1984 4  Scnenectady 1905 cv 1957
Reassigned to Duluth, Winnipeg & Pacific in 1928
M-1 2010-2064 55 CLC 1907-1908 CNor 1935-1955
M-2-a  2065-2089 25 CFdry 1907-1908 CNor 1927-1941
M-3-a  2090-2124 35 Montreal 1907-1909 CNor 1941-1961
M-3-¢c  2125-2129 5 Brooks 1911 DW&P 1958-1960
M-3-d, -e2130-2179 50 CLC 1912-1913 CNor 1951-1961
M-5-a—d 2180-2200 21 1912-1916 CGR 1948-1961
Built by CLC, Montreal, Canada Foundry
N-3 2334-2384 51 MLW,CLC 1913-1916 CGR 1954-1961
N-1-b  2385-2399 15 CFdry 1913-1914 CGR 1952-1958
N-1-a—-c 2400-2454 55 CFdry 1912-1918 CNor 1955-1960
N-2-a  2455-2464 10 Brooks 1916-1917 DW&P 1957-1959
N-2-b  2465-2514 50 Montreal 1918 CNor 1954-1961
N-4 2515-2686 172 1906-1911  GT 1952-1961
Built by Montreal, Schenectady, and Brooks
N-5-a, -b 2687-2746 60 MLWI, CLC 1911-1912 GTP 1955-1961
N-5-c, -d 2747,2748 2 CN 1926 1960, 1958
N-5-d  2749-2768 20 CN 1931 1954-1961
N-4-g 2800,2801 2 Pt.St.Ch. 1926 1959
N-4-h  2810-2819 10 Schenectady 1906 cv 1954-1961
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CN STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class Numbers  Qty Builder Built Built for Retired
2-8-2 R-1-a 3000 1 Cooke 1914 DW&P 1939

2-8-2 S 3198-3524 327 1913-1926 CGR, GT, CN1953-1961
Butlt by CN, CLC, MLW. Schenectady, and Baldwin
2-8-2 S-2 3525-3599 75 MLW,CLC 1923-1924 CN 1957-1961
2-82 S3 3700-3757 58 Schenectady 1918-1924GT, GTW 1952-1961
2-8-2 S-4-b  3800-3805 6 CN.CLC 1930.1936 CN 1957
2-10-2 T-1 4000-4019 45 Brooks, MLW1916-1920 CGR,CN 1952-1961
2-10-2 T-2-a  4100-4104 5 CLC 1924 CN 1955, 1957
2-10-2 T-3-a  4200-4209 10 Brooks 1919 1955-1961
Purchased from Boston & Albany 1928
2-10-2 T-4 4300-4332 33 CLC 1929-1930 CN 1957-1959
4-4-0 A-20-a 120-122 8 DG 1904, 1906 CNor 1925
4-4-0 A-24-a 123,124 2 BuC 1904. 1906 CNor 1922, 1931
4-4-0 B-26-a 325-399 75 MLW. CFdry 1908-1909 CNor, GTP  1925-1941
4-6-0 F-1-a,-b 1000-1011 12 Montreal 1909-1912 CGR 1926-
4-6-0 F-2-a 1012 1 Pittsburgh 1905 CGR 1958
4-6-0 F-3-a  1013.1014(1)2 Montreal 1909 QOR 1931
4-6-0 F-4-a 1015(1) 1 Montreal 1911 AQ&W 1931
4-6-0 F-1-c  1014-1018 (2)5 Montreal 1909-1911  Temis. 1954-1957
4-6-0 G-3-a 1027-1030 BI'C 1907 CNor 1925-1934
4-6-0 G-4-a 1031 1 Baldwin 1907 CNor 1920
4-6-0 G-6-a 1034-1038 5 CFdry 1905 CNor 1925-1926
4-6-0 G-8a 1042 1 Baldwin 1901 CNor 1933
4-6-0 G-10-a,-b1048-1082 35 CLC 1902-1903 CNor 1927-1947
4-6-0 G-11-a 1083-1102 20 CFdry 1906 CNor 1927-1934
4-6-0 G-12-a 1103.1104 2  Schenectady 1904 CNor 1923, 1925
4-6-0 G-13-a 1105-1108 4 Cooke 1901 CNorR 1925
4-6-0 G-14-a 1108 1 Baldwin 1901 CNor 1933
4-6-0 G-15-a 1110 1 CLC 1902 CNor 1925
4-6-0 G-16-a 1111-1160 50 Montreal 1612-1913  CNor 1943-1961
4-6-0 G-17-a 1161-1165 5 Montreal 1913 CNor 1954-1957
4-6-0 G-21-a 1178 1 Schenectady 1907 AQ&W 1937
4-6-0 H-1-a,-b 1200.1201 2 Montreal QOR 1929, 1930
4-6-0 H-2-¢c 1206 1 Baldwin 1904 CNor 1919
4-6-0 H-2-a 1202-1205 4  Montreal 1907 QM&S 1930-1931
4-6-0 H-3-a  1207,1208 2 Brooks 1903 CNor 1955, 1954
4-6-0 H-3-a.-b 1209-18.20 11 Montreal 1904. 1906 CNor 1935-1950
4-6-0 H-4-a, -b 1221-1245 25 CLC 1906-1907 CNor 1930-1956
4-6-0 H-5-a  1246-1260 15 CFdry 1907 CNor 1929-1944
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Class  Numbers

H-6-a—e 1261-1346
H-6-f  1347-1351
H-7-a 1352, 1353
H-6-g  1354-1409
H-8-a 1410-1412
H-10-a  1423-1452
1-3 1509-1529

I-4 1530-1535
18 1536-1542
1-6-b 1547-1577
=7 1578-1588

I-8-a 1589-1628

J-1-a 5000-5003
J-3-a, -b 5030-5079
J-4 5080-5099
J-4-¢, -1 5125-5156
J-7-a, -b 5250-5294
J-7-c 5295-5304
1 5500-5542
i 5453-5556
B 5557-5611

kol

K-3-g  5612-5626
K-4 5627-5634
X-10-a  45-50
K-5-a  5700-5704
U-1-a, -b 6000-6036
-c  6037-6041
, -€ 6042-6058
6060-6079
6100-6189

6300-6336
6400-6404

Qty Builder Built Built for Retired
86 Brooks, MLW1902-1311 CNor 1932-1959
5 Baldwin 1811 DW&P 1957-1961
2 Rogers 1906 DW&P 1927
66 Montreal 1912-1913 CNor 1954-1961
8 |CEC 1911 CGR 1936-1937
30 MLW,CLC 1910 GTP 1947-1961
21 1899-1907 CGR 1925-1928
Built by Canadian Lacomaotive Company, Intercolonial Railway, and Manchester
6 CLC 1903-1904 CGR 1925-1930
7 Dickson 1901 CGR 1925-1936
31l 1898-1905 GT 1931-1939
Built by Baldwin, Schenectady, GT, and Montreal
1" 1901-1905 GT 1931-1945
Built by Schenectady, GT, and Montreal
40 1906-1908 GT 1931-1945
Built by Baldwin, Schenectady, GT, and Montrea!
4 Montreal 1913 CNor 1957-1961
50 BLW,MLW 1912-1913 GT 1955-1961
20 MLW CLC 1914-1918 CGR 1958-1961
32 Montreal 1920 CN 1955-1961
45 Montreal 1918-1919 CGR 1957-1961
10 Montreal 1920 CN 1959-1961
43 CLC,MLW 1905-1911 CGR 1939-1957
14 Montreal 1913-1916 CGR 1954-1961
55 1910-1913 GT 1954-1962
Built by Grand Trunk, Montreal, and Baldwin
15 Montreal 1911 GTP 1957-1961
8 Alco, BLW 1924, 1929 GTW 1960-1961
6 Montreal 1914 GT 1956-1961
5  Montreal 1930 CN 1960-1967
37 CLC 1923-1924 CN 1951-1961
5 Baldwin 1825 GTW 1955-1961
17 CLC,MLW 1929-1930 CN 1952-1961
20 Montreal 1944 CN 1960-1962
90 CLC,MLW 1927-1940 CN 1948-1961
65 Montreal 1942-1944 CN 1960-1961
37 Alco 1927,1942 GTW 1959-1961
5  Montreal 1936 CN 1960-1961
6 Lima 1938 GTW 1960-1961

U-1-
U-1-d
U-1-f
u-2
U-2-g, -h 6200-6264
U-3
U-4-
U-4-

-a
b 6405-6410



CANADIAN PACIFIC RAILWAY

Canadian Pacific entered the twentieth century with a virtual monop-
oly on railroading in Canada west of North Bay, Ontario. The main line
led through Winnipeg, Regina, and Calgary to Vancouver. Branches
ran from Regina to Prince Albert, from Calgary to Edmonton, from Dun-
more west through Crows Nest Pass into the Kootenays, and from the
U. S. border at North Portal to the main line near Moose Jaw. CP’s lines
in eastern Canada were largely in place, but branches were still being
extended. Yet to come were construction of a line from Toronto north
to Sudbury and acquisition of the Quebec Central and Dominion Atlantic
Railways.

CP's expansion meant more locomotives were needed. The hot item
in locomotives at the turn of the century was the compound. Railroads
differed in their enthusiasm for compounds; CP was definitely pro-com-
pound, rostering cross-compounds and Vauclain compounds of sev-
eral wheel arrangements.

Enthusiastic as it was about compound locomotives, CP took inter-
est in another development that could enhance locomotive efficiency:
the superheater. In 1901 and 1903 CP installed Schmidt superheaters in
three Ten-Wheelers — the first such application outside Prussia. CP
soon noted that superheating avoided much of the complexity of com-
pound locomotives. It purchased its last compounds, a group of 2-8-Os,
in 1903.

The expansion of the railroad and the growth of the motive power
fleet called for enlarged shop facilities. In 1902 CP began construction
of Angus Shops, named for Richard B. Angus, one of the original direc-
tors of the company.

In February 1904 Henry H. Vaughan became superintendent of
motive power for lines east of Winnipeg, and at the end of 1905 he was
promoted to assistant to the vice president in charge of motive power
for the whole railroad. Vaughan continued the work on superheating,
developing his own type of superheater. In 1904 the railroad purchased
41 2-8-0s fitted with Schmidt and Cole superheaters, and in 1905 ten

4-6-0s were built with the Vaughan-Horsey superheater. Comparisons
with compound locomotives showed a significant reduction in coal
consumption for superheated locomotives.

The superheater had the effect of making CP’s compounds, even
relatively new ones, obsolete (they were soon rebuilt to superheated
simple engines). The road needed a versatile, multipurpose engine and
developed the class D10 Ten-Wheeler, of which it acquired 502 exam-
ples between 1907 and 1913. The D10s had 63"-drivers and 21" x 28"
or 22" x 28" cylinders; they were built by Montreal, Canadian Loco-
motive Company, Richmond, Schenectady, and CP’s Angus Shops. A
number of D10s remained in service as late as 1960.

With the outbreak of World War | in 1914, locomotive development
came to a halt and the shops turned to war work. Henry H. Vaughan,
who was responsible for CP’'s motive power development, was forced
out. In 1921 Angus Shops all but ceased building new steam locomo-
tives in order to free facilities for repairs to existing equipment.

CP’s best-known chief of motive power and rolling stock was Henry
Blaine Bowen, who served in that capacity from 1928 to 1949. He is
remembered especially for the Hudsons he designed.

CP began purchasing diesel switchers in the 1930s. In 1949 Cana-
dian Pacific dieselized two districts, the Esquimalt & Nanaimo Railway
on Vancouver Island and the route from Montreal to Wells River, Ver-
mont. CP dieselized several other districts, then in 1953 shifted to a
policy of dieselization by train run. In the late 1950s the pace of
dieselization increased, and steam was gradually confined to Manitoba
and Quebec. In 1959 only a few local passenger trains out of Montreal
remained behind steam. Steam was kept available for standby service
until 1962, but the last steam-hauled train was a Canadian Railroad His-
torical Association train operated on November 6, 1960. A few loco-
motives provided steam for CP’s passenger car yard in Montreal while
the facility’s stationary boilers were being repaired in the winter of
1960-1961.
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Between 1881 and 1949 Canadian Pacific acquired 3,257 steam locomotives,
502 of which were D-10 Ten-Wheelers like No. 1004, which is shown leading a
freight at Wroxeter, Ontario, in July 1957. Photo by Don Wood.

The Selkirks of 1938 were unique on two counts for ten-coupled steam loco-
motives: they were streamliined and they were buiit for passenger service.
Rail Photo Service photo by G. C. Corey.
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Freight locomotives

CP introduced a 220,000-pound 2-80 in 1909, at the time the heaviest
freight locomotive in Canada. Even while the railroad was aequiring
such machines in quantity, it developed a 2-8-2 of the same hauling
capacity but with a larger firebox and greater steaming capacity. During
World War | CP designed a larger 2-8-2 and a 2-10-2, and construction of
these locomotives began immediately after the war: 105 2-8-2s (Class
P2) and 15 2-10-2s.

One of Bowen’s first locomotive designs was a 2-84 based on the
P2 Mikado. During the design process it became a 2-104 with the boil-
er of the 484 designed by Bowen’s predecessor. Twenty such machines
were built by Montreal in 1929. They were assigned to work in the Rock-
ies west of Calgary. In 1938 ten more 2-10-4s appeared, semistream-
lined for passenger service between Calgary and Revelstoke. The name
Selkirk was applied to the type at that time. The final six Selkirks came
in 1949, just months before CP dieselized its lines in Vermont.

For service east of the Rockies, CP purchased 69 P2-class 2-8-2s
from 1940 to 1948 and rebuilt 65 Consolidations into Pln-class 2-8-2s
between 1946 and 1949.

Passenger locomotives

CP chose the Pacific type for passenger service. Between 1906 and
1914 it received 39 class Gl and 166 class G2 Pacifics. The two class-
es were nearly identical except for driver size: 75" for the Gl and 70"
for the G2.

In 1914 Angus Shops built two 4-8-2s, first of that type in Canada,
as a response 1o the increased weight of passenger trains made up of
steel cars. At the end of World War 1, the road reverted to the Pacific
type, producing two classes, G3 and G4, successors to the Gl and G2
and, like them, differing primarily in driver diameter.

In 1928 Angus Shops built a pair of 4-84s. They arrived just as their
designer, Charles H. Temple, retired and Bowen took over. The 4-84s
were too heavy for service on much of the CP system and spent most of
their careers on Montreal-Toronto night trains. Canadian Pacific set-
tled instead on the Hudson for heavy passenger service.

.



The first ten of Bowen's Hudsons arrived from Montreal Locomo-
tive Works in late 1929, followed by another ten a year later. They had
75" drivers and 22" x 30" cylinders. In working order they weighed
360,000 pounds, with 194,000 pounds on the drivers. CP’s lines could
carry heavier axle loadings than Canadian National’s lines, and CP was
able to get about the same amount of locomotive on three driving axles
as CN had on four in its U-2 class Northerns.

The introduction of lightweight passenger trains in 1934 — Burling-
ton's Zephyr and Union Pacific’'s M-10000 — did not go unnoticed in
Canada. CP’s response was a quartet of four-car streamlined trains for
Montreal-Quebec, Toronto-Detroit, and Calgary-Edmonton service. To
power the trains, Montreal Locomotive Works outshopped five F2a-
class streamlined 4-4-4s in 1936. The type was named Jubilee, to com-
memorate the 50th anniversary of CP's transcontinental service. The
new locomotives had 80" drivers, and the main rods were connected to
the forward drivers, like Milwaukee Road's Hiawatha Atlantic.

In 1937 and 1938 CP received 20 more 4-4-4s classed Fla. They had
75" drivers and main rods connected to the rear drivers. Their stream-
lining differed from that of the earlier Jubilees primarily in the shape of
the pilot. Intended for fast local trains that never materialized, they
wound up on secondary local passenger trains.

Also in 1937 CP received 30 more Hudsons. They were mechani-
cally the same as the Hudsons of 1929 and 1930 but were streamlined
like the second Jubilees. They were assigned to long-distance passen-
ger runs such as Toronto-Fort William, Ont. (811 miles), and Winnipeg-
Calgary (832 miles). CP quickly ordered 10 more, delivered in 1938.

When Hudson 2850, first of the newest group of 4-64s, was assigned
to the train carrying King George VI and Queen Elizabeth of England
across Canada in 1939, it was decorated with royal crowns on the skirt-
ing above the cylinders. The engine was displayed at the 1939 New
York World’s Fair and kept the crowns upon returning to work between
Fort William and Winnipeg. Crowns were eventually applied to all the
streamlined 4-6-4s, and they became known as Royal Hudsons. Five
oil-burning Hudsons, the last of the type, were built in 1940 to work

Canadian Pacific had the second-largest fleet of Hudsons, 65 in all, of which
45 were streamlined like No. 2841, shown at Toronto in 1958. Note the crown
at the front of the running board skirt; these were the Royal Hudsons. Just
below the teardrop-shaped classification light is a bulge in the boiler jacket
concealing an Elesco feedwater heater. The feedwater heater pump appears
below the numbers on the running board; the air pump is carried in the same
position on the right side of the locomotive. Photo by John A. Rehor.

between Revelstoke and Vancouver.
Other power

Between 1909 and 1911 Canadian Pacific acquired the only articu-
lateds built in Canada for domestic service, six 0-6-6-0s for helper ser-
vice in the Rockies and the Selkirks. The first five were compounds;
the sixth was one of the first two simple articulateds in the world (a
Pennsylvania 2-8-8-2 was under construction at the same time). The
articulateds differed from customary practice in that the front engine
was backwards — cylinders to the rear, just in front of the cylinders
of the rear engine. They were converted to 2-10-0s in 1917.

In 1910 CP built three 4-6-4Ts for Montreal suburban service and in
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4-4-4 — JUBILEE

Inspired by a Bavarian design, the Philadelphia & Reading built

four 4-4-4s in 1915. The name Reading was given to the wheel
arrangement, but it soon became a name for a non-existent type
The locomotives had an experimental four-point suspension Sys-
tem that didn’t work out. They were rebuilt to Atlantics in 1916
and lasted until 1952

In 1934 Baltimore & Ohio built a lightweight 4-4-4 numbered 1
and named Lady Baltimore. No. 1 had a water-tube boiler and 84"
drivers and weighed 217,800 pounds. Less than half of that weight,
98,900 pounds, was on the drivers. Tractive force was 28,000
pounds, giving a factor of adhesion of 3.53 — making Lady Balti-
more was a very slippery engine. After a brief stint on the Alton,
which B&O owned then, she worked on a Cleveland- Holloway,
Ohio, local passenger train for a while and was scrapped in 1949.

Canadian Pacific’s two groups of 44-4s were introduced in 1936
and 1937. The F2a locomotives, introduced in 1936, had their main
rods connected to the forward pair of 80" drivers. The type was
named Jubilee, to commemorate the 50th anniversary of CPR's
transcontinental passenger service. The Fla class, built in 1937

The F2a Jubilees were equipped with Boxpok drivers, rare on CPR, and
their main rods were connected to the first pair of drivers. The streamlined
shroud is deceptive; the top of the boiler is about even with the handrail.
No. 3000, first of the class, is shown at Glencoe, Ontario, in July 1957.
Photo by Don Wood.

and 1938, had main rods connected to the rear pair of their 75
drivers. They were somewhat shorter and, including the tender,
weighed almost 17 tons less in working order. CPR’s 444s worked
for 20 years. Most members of the two classes were scrapped in
1957 and 1958.

Other names: Reading, Baltimore

Total built: 30

First: Reading 110-113, 1915.

Last: Canadian Pacific class Fla, Nos. 2910-2929, built November
1937-March 1938.

Longest-lived and last in service: Canadian Pacific Fla 2928,
removed from roster March 1963.

Greatest number: Canadian Pacific, 25 (20 Fla, 5 F2a).

Heaviest: Canadian Pacific F2a, 263,000 pounds.

Lightest: Baltimore & Ohio 1, 217,800 pounds.




1912, two 0-6-4Ts for passenger terminal switching at Montreal and
Toronto. In the next two years Angus Shops produced a group of new
0-8-0s (most of the road’s eight-wheel switchers had been rebuilt from
2-8-0s) and a trio of 0-10-0s.

After the first group of 2-10-4s appeared, Angus Shops began con-
struction of an experimental 2-1044 with a multi-pressure boiler. Number
8000 emerged in May 1931. It had two conventionally located cylinders
working at 250 pounds driving the third axle and a third cylinder
between the frames working at 850 pounds driving the second axle. It
was a bi-pressure simple locomotive — CP had long since had its fling
with compounds. In addition, the multipressure boiler had a closed
1600-pound-pressure system used for heat transfer within the boiler.
The locomotive was retired in 1936 and scrapped in 1940.

Canadian Pacific was alone in the attention it paid to power for sec-
ondary trains. Other railroads assigned older locomotives to secondary
trains as they were replaced by new ones. During the late 1930s and
the 1940s CP recognized that the D10 Ten-Wheelers and the G1 and G2
Pacifics were wearing out. Between 1938 and 1948 CP purchased 122
G3-class Pacifics, all but the last 10 built by Canadian Locomotive Com-
pany. In 1944 CP designed and built 2 G5 Pacifics, modernized versions
of the G2 and prototypes of 100 more built between 1945 and 1948 by
Montreal and Canadian Locomotive Company.

Recommended reading:

Canadian Pacific Steam Locomotives, by Omer Lavallée, published in
1985 by Railfare Enterprises Limited, Box 33, West Hill, Ontario, Cana-
da M1E 4R4 (ISBN 0-919130-34-8).

“New Ones Out of Old Ones" (2-8-0 to 2-8-2), in Trains Magazine, May
1947, page 60.

“2-10-4 to Revelstoke," by David P. Morgan, in Trains Magazine, Sep-
tember 1950, page 16.

“Destined to Die Young" (G-5 Pacifics) by F. H. Howard, in Trains Mag-
azine, February 1954, page 51.

“Hudson Royalty," by James A. Brown and Omer Lavallée, in Trains
Magazine, August 1969, page 20.

“The Case of the Lonely Canadian 4-84’s," by R. N. Gridgeman, in Trains
Magazine, January 1976, page 20.

Published rosters:

Railway & Locomotive Historical Society Bulletin, No. 83, entire issue.
Railroad Magazine: February 1933, page 129; September 1947, page 32;
September 1953, page 32; March 1954, page 16; May 1966, page 40 (1929
roster).

CP STEAM LOCOMOTIVES BUILT SINCE 1900)

Type Class Numbers Qty Builder Built Retired Notes
0-6-0 U2  6045-6050 6 CP 1904 -1935

0-6-0 U2f 6058-6062 5 CP 1900 -1930

0-6-0 U3a 6101-6130 30 CP 1901-1904 1930-1940

0-6-0 U3b 6140-6142 3 Schenectady 1902 1933

0-6-0 U3c 6143-6208 66 CP 1905-1910 1930-1950

0-6-0 U3d  6209-6259 51 CP 1911-1912 1935-1955

0-6-0 U3e  6260-6304 45 CP 1912-1913  1950-1958

0-6-4T T3a 5996,5997 2 CP 1912 1930, 1951

0-8-0 V5a  6600-6609 10 CP 1930-1931 1956-1957

0-8-0 V2c 6876 1 Canada Foundry 1904 1946

0-8-0 V3a  6900-6903 4 CP 1906-1911 1937-1946

0-8-0 V3c 6904-6913 10 CP 1913 1949-1966

0-8-0 V4a 6920-6949 30 CP, MLW 1907-1910 1943-1964

0-8-0 Vb5a 6960-6968 9 CP 1930-1931 1957-1965

0-10-0 Wia  6950-6952 3 CP 1914 1954-1957

Type Class Numbers  Qty Builder Built Retired Notes
0-6-6-0 R1 5750-5755 6 CP 1909, 1911 R1916-1917

Rebuilt to 2-10-0s 5750-5755
1899-1900 1921-1941
1900-1901 1928-1945

Mie  3232-3245 14 CLC
M2a  3250-3258 9 CP

-8-0 M2b 3259 1 CP 1901 1930
-8-0 M2c  3260-3271 12 Richmond 1900 1923-1946
M2d  3272-3281 10 CLC 1900 1930-1946

M2e  3282-3295 14 CLC 1901-1903 1928-1937
M2f  3296-3305 10 Canada Foundry 1904-1905 1929-1936
M3b  3350-3391 42 Schenectady  1901-1902 1930-1960
M4a-h 3400-3565 166 1904-1910 1935-1961
Built by Montreal, Canadian Locomctive Co., Schenectady, CP, and Bafdwin
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CP STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class Numbers Qty Builder Built Retired Notes
2-8-0 N2 3600-3760 161 1909-1914 1954-1963
Built as N3 (3800-3960) by Montreal, Canadian Locottiotive Co., Canada Foundry, and CP

2-8-0 N4 3952-3956 5 Montreal, CLC  1913-1921 1955-1958
Ex-Algoma Eastern 52-56, acquired with the road, 1931, second 3952-3956
2-8-2 Pla 5000-5019 20 CP 1912 1957-1965
To P1d 5100-5119 1926-1930
2-8-2 Pib 5020-5094 65 MLW 1913
1957-1964 to P1e 5120-5194. 1926-1930
2-8-2 Pin 5200-5264 65 1910-1914 1957-1964
Butit by Montreal. Canadian Locomotive Co., and Canada Foundry
2-8-2 P2 5300-5473 174CP MLW CLC 1919-1948 1956-1965
2-10-0 R2 5750-5755 6 CP 1916-1917 1956-1960 Ex-0-6-6-0
2-10-0 R3 5756-5790 35 CP 1917-1919 1952-1965
2-10-2 S2a 5800-5814 15 CP 1919-1920 1954-1959
2-10-4 T1a 5900-5919 20 Montrea! 1929 1956
2-10-4 T1b 5920-5929 10 Montrea! 1938 1957
2-10-4 T1c 5930-5935 6 Montrea! 1949 1959
2-10-4 T4a 8000 1 CP 1931 1940
4-4-4 Fla 2910-2929 20 CLC 1937-1938 1957-1961
4-3-4 F2a 3000-3004 S5 Montreal 1936 1957-1958
4-6-0 D4g 417-492 76 CP, Montreal 1912-1915  1939-1966

Type Class Numbers Qty Builder Built Retired Notes
4-6-0 D6 500-559 60 1902-1904 1930-1955

Built by Schenectady, North British Locomotive Co. (Glasgow, Scotland).

and Sachsische Maschinenbau A G (Chemmitz, Germany)
4-6-0 D9c  560-597 28 Schenectady 1903 1939-1955
4-6-0 D10 600-1111 1905-1913 1938-1965

Built by Richmond, Montreal, Canadian Locomotive Co., CP, and Schenectady

4-6-2 @1 2200-2238 39 CP Montreal  1906-1914 1940-1961
4-6-2 G2 2500-2665 166 CP. Montreal, Schenectady  1906-1914  1940-1961
4-6-2 G3 2300-2472 173 CP. MLW, CLC 1919-1948 1941-1966
46-2 G4 2700-2717 18 CP 1919-1921 1954-1965
462 G5 1200-1301 102 CP. MLW, CLC 1944-1948 1959-1964
4-6-47 T2a 5991-5993 3 CP 1910, 1912 1935
4-6-4 Hla  2800-2809 10 Montreal 1929 1957-1959
4-6-4 Hib  2810-2819 10 Montreal 1930 1957-1962
4-6-4 Hic  2820-2849 30 Montreal 1937 1956-1966
4-6-4 Hid  2850-2859 10 Montreal 1938 1958-1965
4-6-4 Hle  2860-2864 5 Montreal 1940 1957-1961
4-8-2 Na 2900,2901 2 CP 1914 1945, 1944
Built as classes H1a and H1b respectively and reclassified in 1929
4-8-1 Kla 3100, 3101 2 CP 1928

Shay Stla.c 5901.5903 2 Lima 1900, 1903 1914, 1913

CENTRAL OF GEORGIA RAILWAY

At the turn of the century the Central of Georgia's routes sprawled
across Georgia and much of eastern Alabama. From hubs at Macon
and Columbus. Ga., lines reached to Atlanta, Savannah, Augusta, and
Athens, Ga.; Chattanooga, Tennessee; and Birmingham, Montgomery,
Andalusia, and Florala. Ala. The CofG was part of several passenger
and freight routes between the Midwest and Florida, most of which
funneled into the Atlantie Coast Line at Albany, Ga. In 1907 the road
came under the control of E. H, Harriman, who sold his interest in the
CofG to the IHmots Central (which he controlled) in 1909. The road
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reorganized in 1948 after 16 years of receivership, free of 1C control
and also without its previous long-standing financial interest in the
Western Railway of Alabama.

By the end of World War Il CofG had replaced its oldest 2-8-0s with
diesel switchers from Electro-Motive, Alco, and Baldwin. A dozen EMD
passenger diesels took over mainline passenger trains between 1946
and 1950. CofG received its only freight cab units, eight I'3s, in 1947
and 1948; freight trains were dieselized with hood units in the early
1950s. Diesclization was complete on May 1, 1953.



Freight locomotives

Rogers built CofG's last three freight Ten-Wheelers in 1904. Their
61" drivers made them freight locomotives, but they were lighter than
the passenger 4-6-0s Rogers had just delivered. The CofG turned to the
2-8-0 for freight service.

CofG'’s oldest Consolidations were 10 machines built by Baldwin in
1887 for the Columbus & Western Railway, a CofG subsidiary between
Columbus and Birmingham. Larger 2-8-Os displaced them into switch-
ing service, and all but one were gone by 1930. Cooke built 22 Con-
solidations between 1901 and 1903. They had 55" drivers, weighed
193,400 pounds, and were intended for the Columbus-Birmingham
route, which crossed the south end of the Appalachians. The next
group of Consolidations came from Baldwin in 1904 and 1905 for faster,
lighter freight trains elsewhere on the CofG. They had smaller cylin-
ders and higher drivers (57") and weighed 161,830 pounds. Two years
later 25 more light 2-8-0s arrived from Baldwin along with 25 heavy
2-8-0s. Both groups (later classified C-3 and C4) had 57" drivers. The C-
3s had 20" x 28" cylinders and weighed 163,390 pounds; the C-4s had 22"
x 30" cylinders and weighed 203,100 pounds. In 1912 CofG bought 10
2-8-0s from its parent, lllinois Central. Although the IC engines weighed
about as much as the C4 class and had the same size cylinders, their
63" drivers made the engines faster but less powerful than the C-4s. In
1919 CofG rebuilt one into a 2-8-2, then rebuilt another in 1921. Pleased
with the results, CofG sent the remaining eight to Alco’s Richmond
Works for conversion.

The first Mikados on CofG’s roster were 15 built to a Harriman
design by Baldwin in 1912, virtual duplicates of engines that IC had
acquired the year before. They were superheated and had piston valves,
Walschaerts valve gear, 63" drivers, and outside-bearing trailing trucks.
Lima built four to the same design in 1915 and six more in 1916, the
latter as part of an lllinois Central order. (Ten of those IC Mikes came to
CofG secondhand in 1921.) The Lima 2-8-2s of 1923 were built along
with Mikes for IC and Georgia Railroad. Ten 2-8-2s from Baldwin in 1926
gave CofG a total of 67 Harriman Mikes, all the same design.

In 1919 the road received 10 Mallets from Alco’s Richmond Works.
The compound 2-6-6-2s were 10,000 pounds lighter than the USRA
2-6-6-2, but had larger cylinders which gave them 8,000 pounds more
tractive effort. They went to work as pushers on a grade out of Syla-
cauga, Ala., but proved too much locomotive for the railroad. In 1926
Central of Georgia traded them to lllinois Central for seven 2-10-2s.
That same year CofG acquired ten new 2-10-2s from Baldwin, copies
of the USRA heavy Santa Fe. On the CofG as on the lllinois Central they
were known as the Central type and were initially given the classifica-
tion CT. The 2-10-2s were much better suited to CofG’s Birmingham
route than the Mallets and could be used on other lines as well. In 1942
CofG bought two USRA heavy 2-10-2s from the Chicago & Eastern lllinois
to handle a surge of wartime traffic.

Passenger locomotives

Not until after 1900 did CofG consider the Ten-Wheeler a passen-
ger locomotive. Rogers delivered six 69"-drivered 4-6-Os in 1902 and
five more in 1904. Some were eventually rebuilt with piston valves and
Walschaerts valve gear.

The first Pacifics came from Baldwin in 1905 and 1906. They were
typical early Pacifics, with slide valves and inboard-bearing trailing
trucks. They had 68" drivers and weighed only 192,000 pounds, but
could exert one third more tractive effort than the Ten-Wheelers. Ten
heavier Pacifics arrived from Baldwin in 1912. They had 69" drivers
and outside-journal trailing trucks and were built with superheaters;
but at 239,500 pounds they were still light Pacifics.

The Central of Georgia needed new passenger locomotives after
World War 1 and chose the Mountain type. Traffic between the Mid-
west and Florida had increased and steel cars had replaced wood;
Pacifics were no longer able to handle the trains. The Pacifics bumped
from mainline service by the 4-8-2s were assigned to secondary trains,
replacing still older locomotives worn out by heavy wartime traffic.
Between 1919 and 1926 Alco’s Richmond Works and Baldwin delivered
32 4-8-2s to the CofG. All had the same dimensions; there were only
minor evolutionary differences between successive groups. The first
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group was 481-490, then 491497, 476480, 471475, and finally 466470
(post-1925 numbers), with ascending builder numbers and ascending
road numbers in each group.

At the beginning of World War 1l CofG had extra freight and pas-
senger locomotives, but traffic to and from military posts on the rail-
road, primarily Fort Benning at Columbus, soon put them to work. Next
the Florida trains outgrew the 48-2s. Because of wartime restrictions on
new designs CofG ordered near-duplicates of Southern Pacific's GS-6
class 4-8-1. CofG’s engines lacked the skyline casings and had Elesco
coil-type feedwater heaters instead of the Worthington SA units of the
SP engines. Turntable lengths dictated short eight-wheel tenders.

Switchers

Few of CofG's early (-6-0s lasted until the 1925 renumbering. There-
after the only switchers on the roster were a dozen 0-6-0s built by Bald-
win in 1904 and 1906. Some were eventually rebuilt with superheaters
and piston valves. Two other switchers deserve mention: In 1913 Aleo’s
Rogers Works delivered two 0-4-0s intended for light duty. CofG sold
them to the United Verde Copper Company of Jerome, Arizona, in 1918.
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Mikado 1846 (later 646) was built by Lima in 1923. The Harriman intluence is
evident in the straight boiler and the deep-arched cab roof. Lima photo.

Differences in details — pilot, smokebox front, Elesco coil-type teedwater
heater, short tender — obscure the similarity between Central of Georgla’s
4-8-4s (nicknamed "Big Apples”) and Southern Pacific’'s GS-6 class. Photo
by S. F. Lowe.

Recommended reading:

Central of Georgia Ratlway and Connecting Lines, by Richard E. Prince,
published in 1976 by Richard E. Prince

Central of Georgra Ratlway Album, by W. Forrest Beckum, Jr. and Albert
M. Langley, Jr., published in 1986 by Union Station Publishing, 785 Mur-
rah Road, North Augusta, South Carolina 29841 (ISBN 0-9615257-1-1)
Published rosters: Ruailroad Magazine: December 1932, page 135; June
1948, page 116

CofG STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder  Built Retired  Notes
1925 Pre-1925
0-4-0 1191, 1192 2 Rogers 1913 Sold 1918
0-6-0 S-1 50-61 1150-1161 12 Baldwin  1904-1906 1950-1953
2-8-0 C-1 111-132  1011-1032 22 Cooke 1901-1903 1935-1946
2-8-0 C-2 150-187  1050-1087 38 Baldwin  1904-1905 1934-1947
2-8-0 C-3 200-224 1200-1224 25 Baldwin  1906-1907 1935-1953
2-8-0 C-4 500-524  1700-1724 25 Baldwin  1906-1907 1950-1953




CofG STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder  Built Retired  Notes
1925 Pre-1925
2-8-0 1751-1760 10  Brooks 1903

Rebuilt to 2-8-2s 1771-1780

2-8-2 571-580  1771-1780 10  Richmond 1919-1923

2-8-2 MK 601-615  1801-1815 15 Baldwin 1912 1939-1952
2-8-2 MK 616-627  1816-1827 10 Lima 1915-1916 1948-1952
2-8-2 MK 628-637  1828-1837 10 Lima 1916 1948-1953

Ex-lllinois Central

2-8-2 MK 638-657 1838-1857 20 Lima 1923 1948-1953
2-8-2 MK 658-667  1858-1867 10 Baldwin 1925 1952-1953
2-10-2 J-1  701-710 10  Baldwin 1926 1950-1953
2-10-2 J-2 711,712 2 Baldwin 1918 1950

Ex-Chicago &Eastern llinois

Type Class Numbers Qty Builder  Built Retired  Notes
1925 Pre-1925

2-10-2 J-3  7711-777 7 Schen 1916-1918 1947-1943

Ex-lllinois Central 2601-2607
2-6-6-2 ML 790-799  1901-1910 10  Richmond 1919

To lllinois Central in 1926

460 T 400-410  1600-1610 11  Rogers  1902-1904 1935-1944
4-6-0 T 297-299  1397-1399 3 Rogers 1904 1934
4-6-2 P-1 414-428  1614-1628 15 Baldwin  1905-1906 1939-1952
4-6-2 P-2 431-440  1651-1660 10  Baldwin  1912-1913 1935-1952
4-6-2 P-2 441-444  1661-1664 4 Lima 1916 1950-1952
4-8-2 MT 471-497  1671-1697 27  Richmond 1919-1925 1948-1953
4-8-2 MT  466-470 5 Baldwin 1926 1951-1953
4-8-4 K 451-458 8 Lima 1943 1953

CENTRAL RAILROAD OF NEW JERSEY

The Central Railroad of New Jersey had an odd combination of
routes. One line ran west from Jersey City through Bound Brook and
High Bridge, N. J., to Easton and Allentown, Pennsylvania, then north
through the anthracite-mining area to Wilkes-Barre and Scranton. The
Jersey City-Allentown route was continued west to Harrisburg by the
Reading; as far west as Bound Brook the Allentown route was part of the
New York-Philadelphia-Washington route of the Reading and Baltimore
& Ohio. The other line ran southwest through the unpopulated mid-
dle of southern New Jersey; it was connected to the rest of the CNJ by
the New York & Long Branch, which CNJ and the Pennsylvania Rail-
road owned jointly. In 1901 the Reading acquired control of the CNJ,
and the Baltimore & Ohio acquired control of the Reading. The CNJ
essentially became the New York terminal railroad for the Reading and
the B&O.

CNJ was an anthracite carrier, and anthracite culm was readily avail-
able for fuel — which meant Camelback locomotives. Its first non-Camel-

back locomotives in the modern era arrived in 1918: Pacifics, Mikados,
and six-wheel switchers — 10 USRA 0-6-0s built by Cooke and 6 stock
Baldwin 0-6-0s. Pacifics, Mikes, and six- and eight-wheel switchers con-
tinued to arrive from the builders until 1930. No new locomotives were
purchased for the commuter service, because CNJ planned to electrify.

In 1924 Alco, General Electric, and Ingersoll-Rand teamed up to build
five 60-ton, 300-h.p. diesel switchers. CNJ purchased the first of them for
its Bronx terminal — CNJ 1000 is considered the first commercially
successful diesel locomotive. No more diesels arrived until the late
1930s, when CNJ began buying switchers. Cab diesels from Baldwin
and EMD replaced steam on most mainline freights in 1947, and at the
same time CNJ received six double-end passenger diesels from Bald-
win, the only ones in North America — and a reminder of CNJ's dou-
ble-end suburban tank locomotives. By April 1953 all but a few com-
muter trains were dieselized. Ten-Wheeler 774 made a ceremonial last
run, and on July 1, 1954, CNJ announced it was totally dieselized.
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Freight locomotives

Until 1918 CNJ's most modern freight locomotives were the 15 and
I 2-8-0s of 1903-1906, and their immediate predecessors, a large group
of 4-8-0s built by Brooks between 1899 and 1901. The Twelve-Wheel-
ers and the I5 Consolidations had 55" drivers: the M Consolidations,
which were newer than the I5s, had 61" drivers. They were drag freight
locomotives. The Ten-Wheelers, which had 69” drivers, were used on
fast freights.

The USRA assigned 10 light Mikados to the CNJ in 1918, setting the
pattern for all of CNJ's 2-8-2s. Between 1920 and 1925 the road bought
56 more Mikes of the same dimensions, but with wider fireboxes. The
later batches were built with Delta trailing trucks and Elesco feedwater
heaters. A few were equipped with enormous 50-foot tenders.

Passenger locomotives

Central of New Jersey had four 4<+0s built in the 20th century. Three
of them, Brooks products of 1903, were the heaviest Americans, weigh-
ing 173,600 pounds (110 pounds more than Reading 400-419, not sta-
tistically significant). The fourth was an inspection engine on which
the conventional cab at the rear was extended forward to the stack,
creating a passenger-car-like body. Chairs were arranged on either side
of the hump down the middle that was the boiler. Superintendents and
presidents rode up front and inspected the line (it can’t have been
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Mikado 875, a 1922 Brooks product, was derived from the USRA light Mika-
do. The most noticeable modification of the USRA design is the wide firebox
for burning anthracite. The paired single-stage air pumps aft of the Elesco
feedwater pump are uncommon; it was more usual to use one or two cross-
compound pumps. Photo by Donald W. Furler.

pleasant in July and August); the engineer could either look over their
heads or tean out the window. A parallel role of the inspection engine
was to haul one or two business cars.

Like its parent, the Reading, Central of New Jersey experimented
with high-drivered Vauelain compound Atlantics, and in 1901 received
six of them from Brooks. They weighed 191,000 pounds and had huge
85" drivers. In 1902 CNJ bought 3 light Atlanties (152,100 pounds) for
trains to Atlantic City — the heavier 4-4-2s were restricted because of
bridges on the route. They were, of course, Camelbacks, and they had
844" drivers. Rebuilding of both groups about 1910 added weight and
reduced the driver size to 79". The six Atlantics of the P7 and P8 class-
es were built by the Reading in 1912: Camelback, 79" drivers, and
220,000 pounds engine weight. They looked old-fashioned compared
to Pennsylvania Railroad’s first E6 Atlantic of 1910.

CNJ's 111 20th-century Ten-Wheelers were built over a period of 18
years and were essentially the same locomotive, allowing for minor
evolution: 69" drivers, 200- to 220-pound boiler pressure, cylinders
increasing from 19" x 26" to 23" x 28", and total weight increasing from
175,000 pounds to 225,000 pounds. The Atlantics pulled the fast trains,
the Consolidations and Twelve-Wheelers dragged the coal, and the
Ten-Wheelers did all the jobs that were left over — and did them until
the mid-1950s.

CNJ's first Pacifies were the six G-1s of 1918, 820-825. They had 79"
drivers and looked like Reading’s early Pacifics, but they had bigger
boilers. They were intended for Jersey City-Philadelphia trains oper-
ated jointly with the Reading and the B&O. In 1918 the USRA allowed
B&O passenger trains to use the Pennsylvania Railroad’s station in
New York, and the arrangement remained in effect until 1926. After
B&O trains returned to CNJ's terminat in Jersey City, B&O locomotives




Built by Brooks in 1905, Central Railroad of New Jersey 852 and its two sisters
were the heaviest 4-4-0s constructed.

began working through between Washington and Jersey City. In 1923
Baldwin delivered another five Pacifics that were almost the same,
except for Delta trailing trucks. They were classified G-2 and numbered
826-830.

Five more Pacifics arrived from Baldwin in 1928, G-3s 831-835. They
sported the 79" drivers of the previous classes, but had narrow fire-
boxes for burning soft coal and were equipped with stokers and Ele-
sco feedwater heaters. Three were painted blue for the Blue Comet
train of 1929. The five G-4 Pacifics of 1930 were similar to the G-3s
except for having 74" drivers and welded tenders. They were intend-
ed for CNJ's lines in Pennsylvania, which had more grades and curves
than the New Jersey routes.

Suburban tank engines

Short-distance passenger trains originated and terminated at several
points that lacked turntables. The CNJ had simply run the 4-4-0s on
these trains in both directions, adding a pilot and a headlight to the
tender, but the flanges of the rear drivers wore quickly, because they
bore the entire job of leading the locomotive into curves when run-
ning in reverse. In 1902 and 1903 Baldwin designed and built 20 2-6-2
tank engines. Their 63" drivers gave them a measure of speed, and two-
wheel trucks fore and aft guided them into curves equally well in both
directions. They carried coal in a small bunker behind the cab and

No locomotive more typified the Central of New Jersey than the Camelback
Ten-Wheeler. Both 782 and 788 were built by Baldwin in 1918, relatively late for
4-6-0s and among the last Camelbacks built. Both locomotives have “triple-bal-
anced wheels,” in which the usual single counterweight is replaced by two
located 120 degrees from the crankpin (the net counterbalancing effect was
exactly the same). Photo of 782 by H. F. Harvey; photo of 788 by Robert P.
Morris.
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water in rectangular tanks on each side of the boiler. In 1912 CNJ bought
five similar locomotives from the Long Island Rail Road.

When suburban trains were equipped with steel coaches heavier
locomotives became necessary. Baldwin built five 63-drivered 4-6-4Ts
with wide fireboxes for anthracite coal and Elesco feedwater heaters
They carried fuel behind the cab and water in a tank that wrapped
around the coal bunker and under the cab.

Switchers

Between 1901 and 1915 CNJ bought or built 10} (-6-0s and 25 0-8-0s,
all Camelbacks. The sudden surge of traffic moving to the port of New
York during World War | resulted in the addition of 16 0-6-0s to CNJ's

CNJ STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
1919 1945

0-4-0T A1 45822 840 1 Baldwin 1907 1954

0-6-0 B2 6S23 50-100 51 Brooks, BLW 1902-1905 1930-1951 Camelback
0-6-0 B3 6S31 1-8 8  Brooks 1901 1934-1952 Camelback
0-6-0 B3a 6S31 9-23 15 Brooks 1902-1906 1934-1954  Camelback
0-6-0 B3b 6S31 24-33 10 CNJ 1910 1947-1954  Camelback
0-6-0 B4 6S34 3449 16 CNJ 1912-1915 1945-1954  Camelback
0-6-0 BS 6S38 135-140 6  Baldwin 1918 1950-1952

0-6-0 B6s 6S39 101-110 10 Cooke 1918 1954-1955 USRA
0-6-0 B7s 6S46 111-115 5  Schenectady 1923 1953-1955

0-8-0 &1 8S53 270-294 25 Schen.BLW 1912-1918 1948-1954 Camelback
0-8-0 E2s 8S53 295-304 10 Schenectady 1923 1951-1955

0-8-0 E3s 8S61 305-314 10 Baldwin 1927 1952-1955

0-8-0 E4s 8S64 315-319 5  Baldwin 1929 1955

0-8-0 E4as 8S64 320-324 5  Baldwin 1930 1955

2-6-2T N SU23 200-219 20 Baldwin 1902-1903 1935-1945

2-6-2T N SU23 220-224 5 Baldwin 1904 1945 Ex-Long Island
4-6-4T H1s SU31 225-230 5 Baldwin 1923 1947-1950

2-80 15 C44  650-665 16 Brooks 1903, 1905 1934-1940 Camelback
2-8-0 14 675-684 10 Brooks 1906 1948-1953 Camelback
2-8-2 Mis M63 850-859 10 Brooks 1918 1947 USRA
2-8-2 M2s M63 860-870 11 Brooks 1920 1947-1952

2-8-2 M?2as M63 871-895 25 Brooks 1922 1947-1955

2-8-2 M3s M63 896-915 20 Schenectady 1923 1947-1952

~
(o]

roster, 10 USRA machines and 6 of the type Baldwin built and kept in
stock for industries and contractors. The modernization of CNJ's roster
during the 1920s included 5 large 0-6-0s and 30 0-8-0s.

Historical and technical society: Anthracite Railroads Historical Soci-
ety, P. O. Box 519, Lansdale, PA 19446-0519

Recommended reading: Locomotives of the Jersey Central, by Warren B.
Crater, published in 1978 by Railroadians of America, 270 West Colfax
Avenue, Roselle Park, NJ 07204

Published rosters: Ruailroad Magazine: June 1935, page 135; August
1951, page 109; January 1968, page 52 (1930 roster)

Type Class Numbers Qty Builder Built Retired Notes
1919 1945

2-8-2 M3as M63 916-935 20 Baldwin 1925 1951-1955
4-4-0 D9s 557-559 3  Brooks 1905 1934 Camelback
4-4-0 Insp 900 1 Baldwin 1903 1937

Renumbered 999 in 1923
4-4-2 Pla 572-574 3 Baldwin 1902 1928-1930  Camelback
4-4-2 P6s A28 590-595 6  Brooks 1901-1902 1946-1947 Camelback
4-4-2 P7s 803-805 3  Reading 1912 1935-1937 Camelback
4-4-2 P8 800-802 3  Reading 1912 1938-1940  Camelback
4-6-0 L3 T26 600-630 31 Brooks 1902 1934-1950 Camelback
4-6-0 L3s T34 631-635 5 Baldwin 1902 1946-1950 Camelback,
4-6-0 LS T28 150-166 17 Brooks 1900-1901 1934-1952 Camelback
4-6-0 L5a 167,168 2 Brooks 1902 1936 Camelback
4-6-0 L5b T32 169-174 6  Brooks 1903 1936-1953  Camelback
4-6-0 L5¢ T32 175-184 10 Brooks 1906 1934-1953 Camelback
4-6-0 L6as 750-759 10 Baldwin 1910 1953-1954  Camelback
46-0 L7s T38 760-769 10 Baldwin 1912 1948-1954  Camelback
4-6-0 L7as T38 770-779 10 Baldwin 1913-1914 1950-1956  Camelback
4-6-0 L8s T40 780-789 10 Baldwin 1918 1950-1954  Camelback
4-6-2 G1s P43 820-825 6  Baldwin 1918 1948-1954
4-6-2 G2s P43  826-830 5  Baldwin 1923 1953-1955
4-6-2 G3s P47 831-835 5 Baldwin 1928 1950-1955
4-6-2 G4s P52 810-814 5 Baldwin 1930 1954-1955
4-8-0 K1 TW40 430-480 51 Brooks 1899-1901 1934-1948  Camelback




CENTRAL VERMONT RAILWAY

In 1898, after several decades of financial ups and downs, the Central
Vermont came under control of the Grand Trunk Railway. Its map
looked much as it does today. a main line from the north end of Lake
Champlain southeast across Vermont to the Connecticut River at White
River Junction, south along the river to the Massachusetts border (part-
ly on Boston & Maine rails), then southeast again to tidewater at New
London, Connecticut — plus a few minor branches and (then but not
now) a steamship line from New London to New York.

CV interchanged a considerable amount of traffic to and from Boston
with the Boston & Maine at White River Junction. Traffic also moved
to and from the B&M along the Connecticut River, so that the CV south
of East Northfield, Massachusetts, was branchline in character.

Most CV steam power was equipped with feedwater heaters. The
2-10-4s were built with Elesco units, while the 4-8-2s had Coffin feed-
water heaters concealed in their smokeboxes. Smaller locomotives
were retrofitted with feedwater heaters, usually Elesco, but many 2-8-0s
carried Colffin feedwater heaters on their smokebox fronts, and a few
4-6-0s carried them over the smokebox, like a horse collar.

CV was the last railroad in New England to dieselize. Steam remained
active in early 1957, when the New Haven and the Boston & Maine were
replacing their first-generation diesels. The last run of a CV steam loco-
motive was April 4, 1957 — 4-8-2 No. 602 on a freight train — and on
May 20 that year two CN 4-8-4s took extra sections of the Montrealer
from White River Junction to Montreal.

Freight locomotives

Central Vermont's standard freight engine until 1928 was the 2-8-0.
Six were delivered by Alco in 1915 and 1916. In 1923, the year CV’s par-
ent, Grand Trunk, became part of Canadian National Railways, 16 more
arrived, all owned by CN and leased to CV.

CV is best known for ten 2-10-4s built by Alco at Schenectady in
1928. At 419,000 pounds they were the lightest 2-10-4s built for service
in North America. Even so, they were restricted to CV’s main line north

Central Vermont's biggest locomotives — and the heaviest in New England
— were ten 2-10-4s built in 1928. Cab, tender, frame, feedwater heater, and
number indicator all show the influence of owner Canadian National Railways.
Rail Photo Service photo by H. W. Pontin.

of Brattleboro, Vermont. Their 60" drivers, which limited them to 35
mph, and their modest grate area (84.4 square feet — Pennsy’s J1 had
121.7 square feet) indicated they were drag-freight engines, really 2-10-2s
with another axle to spread the weight. But they looked impressive,
and they survived into the mid-1950s (the last was scrapped in 1959),
long after steam had disappeared from neighboring railroads.
Passenger locomotives

CV'’s first modern locomotives were three Pacifics delivered by
Baldwin in 1912. In 1915 and 1916 CV received four Ten-Wheelers — a
regression of a sort. From April 1925 to July 1927 CV leased five ex-
Grand Trunk 4-6-2s from parent CN until the delivery in 1927 of four
racy 4-8-2s intended for CV's leg of such Boston-Montreal and New
York-Montreal trains as the Montrealer and the Ambassador. Like the
1923 locomotives, they were owned by CNR and leased to CV. They
were about the same size as Florida East Coast’s 400-series 4-8-2s.
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Switchers

CV took delivery of three 0-6-0s from Lima in 1912. In 1923 it acquired
eight 0-8-0s, built by Alco at Schenectady. They were owned by CN and
leased to CV.
Historical and technical society: Central Vermont Railway Historical
Society, 5806 Edith Court, Virginia Beach, VA 23464,
Recommended reading: Canadian National Steam Power, by Anthony
Clegg and Ray Corley, published in 1969 by Trains & Trolleys, Box 1434,
Station B, Montreal 110, PQ, Canada.
Published rosters: Railroad Magazine: December 1935, page 88; August
1947, page 117

CV STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Scrapped Notes
0-6-0 0-9-a 387-389 3 Lima 1912 1952-1954
0-8-0 P-1-a 500-507 8 Schenectady 1923 1956-1959
4 to Canadian National, 1942
2-8-0 M-2-a 400-408 9 Schenectady 1905 1944-1954
4 to Canadian National, 1928
2-8-0 N-4-h 409-418 10 Schenectady 1906 1957-1961
All to Canadian National, 1928
2-8-0 M-3-a 450-455 6 Schenectady 1916 1955-1960 Ex-420-425
2-8-0 N-5-a 460-475 16 Schenectady 1923 1955-1960
2-10-4 T-3-a 700-709 10 Schenectady 1928 1954-1959
4-6-0 |6 211-217 3 Schenectady 1904, 1906 1928-1941
4-6-0 |-7-a 218-221 4 Schenectady 1915-1916 1943-1955
4-6-2 K-3-b 230-232 3 Baldwin 1912 1952-1954
4-8-2 U-1-a 600-603 4 Schenectady 1927 1956-1959

CHESAPEAKE & OHIO RAILWAY

At the beginning of the 20th century the Chesapeake & Ohio extend-
ed from Newport News, Virginia, west through Richmond and the coal-
fields of West Virginia to Cincinnati, Ohio. C&O reached Washington,
D. C., and Louisville, Kentucky, by trackage rights on Southern and
Louisville & Nashville, respectively. The road was affiliated with the
New York Central and had close ties with NYC's Big Four (Cleveland,
Cincinnati, Chicago & St. Louis) subsidiary.

C&O was a major coal hauler, and the Midwest was becoming a
better market for coal than the East. In 1903 the C&O and four other
roads acquired joint ownership of the Hocking Valley Railroad, which
extended from Galipolis. Ohio, on the Ohio River, north-northwest
across Ohio to Toledo; by 1911 C&O had acquired control of the HV.
C&O gained a second outlet to the Great Lakes in 1910 with the pur-
chase of the Chicago, Cincinnati & Louisville Railroad, a line from
Cincinnati northwest to Hammond, indiana. The Cincinnati-Chicago
line never achieved better than stepchild status; the Hocking Valley
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was to be C&O's primary outlet to the Great Lakes. In 1917 the Hocking
Valley was connected to the C&O proper by trackage rights on the
Norfolk & Western and a new bridge across the Ohio River near
Portsmouth, Ohio. C&O built its own line parallel to the N&W in the
1920s and merged the Hocking Valley in 1930.

In 1923 C&O came under the control of the Van Sweringen brothers
of Cleveland, who also controlled the Nickel Plate, the Erie, the Pere
Marquette, and the Hocking Valley. The railroads had a joint mechan-
ical advisory committee, and their later locomotives share many design
features.

C&O believed in tailoring its locomotives to specific routes and
services. A Washington-Cincinnati passenger train might have a Pacif-
ic from Washington to Charlottesville (115 miles), a 4-8-4 over the
mountains from Charlottesville to Hinton (169 miles), and a 4-6-4 from
Hinton to Cincinnati (308 miles) — and the two-car local from Cincin-
nati to Hammond, Indiana, was usually pulled by an Atlantic. Another




C&O’s 2-10-4s proved the validity of Lima’s Super-
Power concept: T-1 3032 could pull the same train as a
2-8-8-2 — and do it faster. Photo by W. G. Fancher.

part of C&0O’s motive-power philosophy was the avoidance of double-
heading. C&0O was the diametric opposite of the Pennsylvania Railroad,
which had hundreds of K4-class Pacifics on all types of passenger trains
across its system, and often doubleheaded them.

The steepest part of the main line was the 80 miles from Clifton
Forge west to Hinton, with a 1.14 percent ruling grade westbound and
a 0.57 percent ruling grade eastbound. Freight bypassed the moun-
tains west of Charlottesville on a line that paralleled the James River
from Richmond to Clifton Forge.

C&O purchased its last new steam locomotives in 1949, then
dieselized quickly between 1949 and 1956.

Before C&O adopted a new number scheme in 1924, some of its
locomotives were renumbered five or six times. The 1924 numbers are
used here in both text and roster. C&0 occasionally reused class letters,
usually for locomotives acquired through merger.

Freight locomotives
C&O received its first 2-8-0s in 1881. By 1900 the road’s state-of-the-

art 2-80 was the G-6. It had 56" drivers and a long, narrow firebox above
the frames, and it weighed 186,500 pounds, fairly heavy for the time.
The G-7 of 1903 was an improvement on the design, with a wide fire-
box above the drivers and inboard piston valves. Alco’s Richmond
Works built 180 of them; Baldwin built 25. In 1916 Pittsburgh built six
more G-7 Consolidations, which had larger cylinders, superheaters.
and Walschaerts valve gear — and by then C&O was adding those
improvements to the earlier G-7s. The two G-8s had larger boilers than
the G-7s and apparently warranted neither duplication nor immediate
scrapping. The 50 G-9s were duplicates of the G-Ts except for
Walschaerts valve gear.

C&O acquired numerous groups of Consolidations by merger. It
reused old, long-vacated classes for Hocking Valley and Pere Marquette
engines; most of those engines remained in service until dieselization.
The small 2-80s acquired with short lines were generally of little use and
were sold or scrapped soon after acquisition, sometimes before C&O
numbers were painted on the cab.
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About 1910 C&O needed bigger, faster locomotives. It bought 4-8-2s
for passenger service and and 2-6-6-2s for freight on the mountainous
portion of the main line and asked Alco to design a 2-8-2 for freight ser-
vice east and west of the Alleghenies. Alco’s Richmond Works deliv-
ered a single Mikado at the end of 1911, about six months after C&0O
received the first 4-8-2s. The class K-1 2-8-2 was basically the same as the
J-1 4-8-2 except for a two-wheel lead truck and 56" drivers instead of
63", many components were the same. It was 3 shorter and weighed
7,000 pounds less, but carried 3.000 pounds more on its drivers. After
testing the 2-8-2, C&O ordered 49 more, which were delivered in 1912;
six more arrived in 1914. In 1912 and 1913 Richmond built 1} near-
duplicates for the Hocking Valley. which by then was under C&O con-
trol. In 1930 the HV engines came to C&O as class K (later K-1). In the
mid-1920s C&O altered their appearance by moving the air pumps to the
front of the smokebox and giving them smaller cabs; the distinctive
inboard-bearing trailing truck and outboard ashpan hoppers remained.

By the early 1920s the K-1s had been overtaken by technology. C&O
ordered two batches of up-to<date 2-8-2s from Richmond, 50 K-2s and 50
K-3s. The K-2s had boosters and weighed 358,000 pounds; the K-3s
lacked boosters but had larger fireboxes and longer piston stroke and
weighed 355,000 pounds. (C&0O considered the K-2 a “light” Mikado
and the K-3 a "heavy” Mikado; even though the K-2 was heavier than
the K-3.) Both were heavy when compared to USRA Mikes — or to the
USRA light 2-10-2. Richmond buiit 50 more Mikes in 1923 and 1924, a
slightly heavier version of the K-3 that was classed K-3A.

The K-5, K-6, and K-8 Mikes were Pere Marquette engines. The K-5s
were updated copies of the USRA light Mikado, and the K-8s were USRA
light Mikados that came to the Pere Marquette in 1920 secondhand
from Indiana Harbor Belt, Wabash, and New York Central. The K-6 class
consisted of five former Erie 2-8-2s that Pere Marquette had purchased
in 1929. The K-7 class was vacant and may have been intended for three
2-8-2s that were scrapped within a year of the C&O-’ere Marquette
nierger. C&O used the M class for a handful of small 2-8-2s that were
acquired with short lines and sold or serapped soon afterward.
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C&O bought no 2-10-2s of its own, but acquired 34 of the type sec-
ondhand. In 1920 and 1922 the Hocking Valley bought 16 nearly new
2-10-2s from the Lehigh Valley. They had wide fireboxes for burning a
mixture of anthracite and bituminous coal, inboard-bearing trailing
trucks, and outboard ashpan hoppers. When C&0O merged Hocking Val-
ley in 1930 C&O sold six (two to the Pere Marquette) and kept ten,
which it used principally between Clifton Forge and Washington. C&O
gave some of them its characteristic pumps-on-the-smokebox look.

During World War Il the road ran short of locomotives and in 1945
bought seven 2-10-2s from Chicago & Eastern lllinois. C&El 2000, 2001,
and 2003-2005 became class B-2; C&El 4000 and 4001 (built as Wabash
2513 and 2509) became class B-3. The Pere Marquette merger brought
two groups of 2-10-2s to C&O's roster: two ex-Hocking Valley, ex-Lehigh
Valley engines that went right into class B-1 with their old stablemates,
and 15 smalter 2-10-2s.

C&O assigned its second group of simple 2-88-2s to coal trains mov-
ing from Russell, Ky., to Columbus, Ohio. There the trains were split
up and Hocking Valtey 2-10-2s and 2-6-6-2s forwarded them to Toledo.
As soon as the entire Russell-Toledo line was C&O property, though, the
road wanted a locomotive that could take coal trains the entire dis-
tance, eliminating an engine change, and do the job faster. C&O test-
ed an Erie Berkshire and decided the concept was good, but it want-
ed something bigger and heavier — and it got a 2-10-4 with 69" driv-
ers. With booster cut in the 2-10-4 equalled the tractive effort of the
2-8-8-2, though crews were skeptical at first. The T-Is introduced the
four-wheel trailing truck and the outside-journal lead truck to the C&O.
They didn’t look like C&O power: the air pumps were tucked away
behind shields on the pilot beam, a big rectangular tender replaced
the long Vanderbilt tanks C&O had been using for a decade, and the
smokebox door was round (but not mueh larger than the oval door
C&O had been squeezing between the airpumps). The road was pleased
with their performance and considered buying more to use oi the main
line, but instead stretched the 2-10-4 into the 2-6-6-6, just as the 2-8-4
had been stretched into the 2-10-4. The T-1s remained on the Russell-
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Toledo run until they were replaced by 2-6-6-6s in 1948. A few were
moved east to tidewater Virginia, but were scrapped soon afterward.

In the early 1940s C&O noticed that the Mikados that powered
freight trains on the flatter parts of the system were no longer the best,
biggest. heaviest power that money could buy. The Erie, Nickel Plate,
and Pere Marquette, which for some years had been under the same
control, all made good use of the 2-8+4 for fast freight service, and C&O
chose that type, assisted by the War Production Board, which specified
use of an existing locomotive design. C&O based its 2-8-4 on the Nickel
Plate and Pere Marquette engines, and Alco delivered 40 in late 1943
and early 1944. Like the other Van Sweringen Berkshires they had 69"
drivers, and their 26" x 34" cylinders were identical to those of Pere
Marquette's 2-84s. C&O classed them K4 and named the type Kanawha,
after the river that paralleled the main line; the crews called them “Big
Mikes." They went to work in Newport News-Clifton Forge and Hinton-

The first 2-6-6-2 on the road’s roster was No. 751 (later 1301) photographed out-
side Alco’s Schenectady Works. It was the first articulated to have a full-size
trailing truck supporting a firebox entirely behind the drivers. The outside dry
pipe from the steam dome to the high-pressure cylinders was replaced by an
inside pipe on later C&0 2-6-6-2s. Alco photo.

Cincinnati freight service and Clifton Forge-Hinton and Ashland-
Louisville passenger service. Lima delivered 10 more in 1945 and anoth-
er 10 in 1947; Alco built the final 30 of the class in 1947.

Pere Marquette’s Berkshires joined the C&O roster in 1947, but
because of equipment trust provisions mmost were not relettered and
numbered for C&O. As the former PM lines became dieselized a few
2.8-4s were moved to lines in Ohio and West Virginia, but most of the
PM 2-84s were stored, some not to be scrapped until 1961.

Articulateds
In 1910 C&O's standard coal train power was a G-7 or G-9 Consoli-
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Chesapeake & Ohio's 2-8-8-2s were the first nonexperimental simple articu-
lateds. Number 1541 and 2-10-4 3016 lead a long coal train north through Lin-
worth, Ohio. The number of appliances and the amount of piping on 1541 bor-
ders on the incredible. Photo by Richard E. Dill.
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Baldwin's last steam locomotives for U. S. service were ten compound 2-6-6-2s
built in 1949 to the same basic design as C&O's first engine of that type, built
in 1910. Photo by Gene L. Huddleston.

dation, good for about 30 loaded steel hopper cars; it required a push-
er over the steepest part of the line. In considering larger locomotives,
the road calculated that a 2-8-2 could pull another seven or eight cars
— but a 2-6-6-2 could pull 20 more cars and not need a pusher. Alco's
Scheneetady Works built such a locomotive in 1910. It differed in two
respects from contemporary Mallets: it had a combustion chamber
ahead of the firebox and an outside-bearing radial trailing truck. As it did
with its first 2-8-2, C&O tested the locomotive and quiekly ordered 24
more. The first was classified H-1; the successors were sufficiently
improved that they constituted a separate class, H-2. In the late 1920s
the H-1 and H-2s were shouldered aside by 2-8-8-2s, 2-104s, and newer
2.6-6-2s; they were all scrapped by 1935.

In 1911 C&O purchased a single 2-6-6-2 from the Chicago & Alton.
Designated -3, it was smaller, lighter, and of an older design than the
H-1 and H-2. The reason for its purchase is a mystery (as was C&A's
purchase of three of them in the first place), but C&O kept the loco-
motive in service umtil the late 1920s.

Chesapeake & Ohio liked its big 2.6-6-2s. Between 1912 and 1918
Alco’s Schenectady and Richmond plants built 150 H-4s, which were
35,000 pounds heavier than the H-2s. In 1927 C&O rebuilt H4 No. 1470
to a simple articulated. Its tractive effort was just halfway between that
of an H4 in normal, compound mode and an H-4 operating as a sim-
ple engine. The rebuild wasn’t worth duplicating but neither did it war-
rant immediate scrapping. In 1919 the USRA allocated 20 2-6-6-2s — 15
from Schenectady and 5 from Baldwin — to the C&O. These USRA artie-
ulateds, class H-5, were 13,000 pounds heavier than C&O’s own design,
had high-pressure cylinders an inch larger, and had 540 square feet
more heating surface. Each of C&O's 2-6-6-2 designs had less heating
surface than the previous one. (Generally, the more flues or tubes, tlie
greater the heating surface, the greater the fuel efficiency, and tle
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greater the number of joints that can eventually leak. Fuel efficiency
may not have been important; coal was cheap and plentiful where C&O
ran its 2-6-6-2s.) C&O returned to its own design for 45 H-6 2-6-6-2s
between 1920 and 1923.

Even before the last of the H-6s were delivered C&0O wanted some-
thing larger, but tight tunnels kept the road from using what was then
the next size larger, the compound 2-8-8-2. The huge low-pressure cylin-
ders of 2-8-8-2s were the focus of the clearance problem, so the road
designed a simple 2-8-8-2. The boiler was as large as clearances allowed,
limiting stack, sand dome, and steam dome size. The firebox was over
the rear two pairs of 57" drivers and a full-size cast trailing truck (other
contemporary 2-8-8-2s had inboard-bearing trailing trucks that served
mainly to guide the locomotive when backing). The boiler diameter
was great enough that the air pumps had to be hung on the front of
the smokebox on either side of a tiny oval door; an Elesco feedwater
heater was mounted above them. The resulting front-end arrangement
quickly became the standard C&O “face.”

Alco delivered 25 H-7s in 1923 and 1924, the first large group of sim-
ple articulateds anywhere. C&0O named them the Chesapeake type (a
name that was quickly filed away with other forgotten wheel arrange-
ment names like Calumet and St. Paul) and put them to work between
Clifton Forge and Hinton. Baldwin delivered 20 more, class H-7-A, in
1926 for service between Russell and Columbus. The 2-8-8-2s were dis-
placed from the Ohio line in 1930 by 2-104s, and after the 2-6-6-6s began
arriving from Lima they were out of work. They were too large for the
branch lines. C&O scrapped one in 1943, sold three to the Richmond,
Fredericksburg & Potomac for hump duty that same year, and sold 30
to Union Pacific in 1945. C&O found work for the rest in hump yard
and helper service; they were scrapped in 1952.

C&O’s quest for ever-heavier locomotives culminated in the Alleghe-
ny, class H-8. In the late 1930s the articulated underwent a transfor-
mation on most roads from a drag engine to a fast freight hauler —
from compound 2-8-8-2 to simple 4-6-6-4. At the beginning of World War
Il the H-7s were nearly 20 years old, and C&O had a decade of experi-

ence with its 2-104s, which were just as powerful and much faster. The
road considered additional 2-10-4s to replace the 2-8-8-2s between
Clifton Forge and Hinton, but Lima instead proposed a six-coupled
articulated with high drivers (67") and a huge firebox that required a six-
wheel trailing truck. Total engine weight was 771,300 pounds, and the
axle loading was the highest in the world (84,650 pounds per driving
axle, average; the first driving axle carried 86,700 pounds). The tender
was large enough to require an eight-wheel truck at the rear. Lima deliv-
ered the first 10 Allegenies in 1941 and by the end of 1944 C&O had 45
of them. The last 15 came from Lima in late 1948. They were used pri-
marily on coal trains and were quite successful, but rarely had a chance
to show their speed and horsepower.

After World War 11 C&O had to replace the 2-6-6-2s that worked the
mine branches, and decided to replace them in kind — with a com-
pound 2-6-6-2 that was an updated H-1 of 1910. In 1949 it ordered 25
2-6-6-2s from Baldwin, but soon found itself in a financial bind because
of a long miners strike and trimmed the order to 10 — the last steam
locomotives Baldwin built for service in the United States.

Passenger locomotives

C&O's onty Americans and Ten-Wheelers built in the 20th century
were former Chicago, Cincinnati & Louisville and Hocking Valley engines
acquired with those roads. C&O stored the HV 4-4-0s for several years
and retired them in 1935 (the last of C&0’s own 4-4-0s had been
scrapped in 1929). The Ten-Wheelers had longer lives, and one of the
CC&L 4-6-0s, No. 377, has been preserved.

In 1902 C&O took delivery of three Atlantics and two Pacifics from
Alco’s Schenectady Works. Between 1903 and 1907 the road received 16
more Atlantics from Schenectady and Richmond, and one final 4-4-2
was delivered by Pittsburgh in 1916. The two Pacifics and all but the last
Atlantic were standard turn-of-the-century engines with inside piston
valves, Stephenson valve gear, 72" drivers, and inboard-bearing trailing
trucks; the last Atlantic (No. 80, later 278) was superheated and had
Walschaerts gear, 73" drivers, and outboard valves instead. In the early
1920s C&O rebuilt the earlier Atlantics to match No. 80. A few Atlantics
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2-6-6-6 — ALLEGHENY

In 1929 Lima Locomotive Works proposed a twocylinder 2-12:6
freight locomotive that would be the equivalent of contemporary
2.882s. It had huge cylinders set out ahead of the lead truck and
large firebox supported by a six-wheel trailing truck that carried
drawbar forces. The design remained simply a proposal.

In 1930 C&O bought 2-10-4s to replace 2-8-8-2s because it
believed a high-drivered articulated was impossible. The 2-10-4s
turned out to be excellent engines, and the road contemplated
buying more in the late 1930s to replace 2-8-8-2s on its main line.
3y then the high-drivered simple articulated was a reality — neigh-
bor Norfolk & Western's 70"-drivered class A 2-6-6-4, for example.
C&O decided it wanted more than a 2-10-4. Even if cast frames
and improvements in main rods made six coupled axles possible,
the curves of C&0O’s main line wouldn't have been compatible

Chesapeake & Ohio named the 2-6-6-6 the Allegheny type for the moun-
tain range its main line crossed. Lima photo.

with an updated version of that 2-12-6. The resulting engine was
a divided 2-12-6: a 2-6-6-6 with 67" drivers. Lima built 60 for C&O
between 1941 and 1948 and 8, virtual copies of the C&O engines, for
the Virginian Railway in 1945. Virginian's 2-6-6-6s were retired in
1955 and scrapped in January 1960. A few C&O Alleghenies
remained in service until June or July 1956.

Other names: Blue Ridge (Virginian)

First: Chesapeake & Ohio 1600, December 1941

Last: C&O 1659, December 1948

Greatest number: C&0, 60

Heaviest: C&0O 1600-1644, 778,000 pounds (the heaviest recipro-
cating steam locomotives ever built)

Lightest: C&O 1645-1659, 751,830 pounds
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were retired in the late 1930's; 13 remained on the roster until 1949.

The 1902 Pacifics followed Missouri Pacific’s first 4-6-2, the first real
North American Pacific, by only a few weeks. Between 1903 and 1911
C&O received 25 Pacifics of the same design, mostly from Richmond.
Between 1915 and 1924 the road rebuilt and upgraded them, just as it
had the Atlantics. The F-16 Pacifics of 1913 were considerably larger
than the F-15s, weighing 290,000 pounds, half again as much. A year
later Richmond delivered the F-17 class, which were even heavier and
had 69" drivers; they were considered the most powerful 4-6-2s at the
time, and they were intended to supplant the three 4-8-2s on the moun-
tainous section of the main line. Nine years later Richmond delivered
five almost identical Pacifics, class F-18. The F-19s came in 1926: They
had 74" drivers and were C&O's first Pacifics to have air pumps mount-
ed on the front of the smokebox, but were lighter than the previous
two classes. In the early 1930s the F-16, F-17, and F-18 classes were
rebuilt with 74" drivers and had their air pumps moved to the smoke-
box. In 1947 C&O purchased four Pacifics from the Richmond, Freder-
icksburg & Potomac. They were RF&P’s heaviest, about the same size
as the F-19s. That same year C&O acquired two groups of light Pacifics
when it merged the Pere Marquette. Neither group remained in C&O
service long; few were relettered and renumbered for C&O.

By 1910 traffic had increased to the point that passenger trains
required doubleheaded Pacifics over the Alleghenies. C&0O wanted to
avoid doubleheading, and conferred with American Locomotive Com-
pany to develop a new locomotive type that combined the eight drivers
of the Mikado and the four-wheel lead truck of the Pacific. Alco’s Rich-
mond Works built two 4-8-2s for C&O in 1911, and the wheel arrange-
ment was christened the Mountain type. A third came in 1912. They
differed from most later 4-8-2s in having drivers only 62" in diameter
and main rods connected to the third axle. C&O found the drive wheels
too small for passenger-train speeds and went back to heavy Pacifics.
During World War 1, though, the road returned to the Mountain type
with five USRA heavy 4-8-2s, three built by Brooks in 1918 and two by
Baldwin in 1919. Two more were delivered by Richmond in 1923.

In the early 1930s C&O upgraded its through passenger trains,
extending service north through Columbus and Toledo to Detroit on
the former Hocking Valley line. The road needed a more powerful loco-
motive than the rebuilt Pacifics and Mountains and, pleased with its
2-10-4s, turned to a 4-8-4 that shared many of their design traits. Lima
built five in 1935; C&O called them Greenbriers and named each for a
Virginia statesman. Two more were delivered in 1942, They were 30,000
pounds heavier and introduced a new C&O face: headlight mounted
just above the pilot beam, oval number plate at the center of the smoke-
box door, and illuminated number boards at the top of the smokebox.
The first five Greenbriers were soon given the same appearance.

C&O ordered five more 4-8-4s, delivered in mid-1948. Diesels took
over passenger duties in 1951, and the older 4-8-4s, which were due
for major repairs, were stored and scrapped. The J-3-A class was placed
in freight service east of Clifton Forge for a year, then stored. Three
were taken from storage in 1955 because of a surge in freight traffic;
they worked between Russell, Kentucky, and Hinton. At the same time
C&O leased 10 4-8-4s from Richmond, Fredericksburg & Potomac and
found itself with two locomotives of the same type numbered 614. C&O
renumbered its own 614 to 611, the original 611 having been scrapped.
That locomotive is still in existence, restored to its original number.

At the beginning of the 1940s C&0O passenger trains were outgrow-
ing the Pacifics even on the flatter sections of the line. The road ordered
eight 4-6-4s from Baldwin. They had boilers almost identical to those
used on Nickel Plate and Pere Marquette 2-8-4s, 78" drivers, and roller
bearings on all axles. In addition, No. 300, the first of the series, sport-
ed roller-bearing side and main rods. These L-2s were the heaviest
Hudsons built until five more Hudsons, the L-2-A class, were delivered
by Baldwin in 1948. These were 3,500 pounds heavier, the heaviest
Hudsons of all. (They were ordered with streamlined shrouds, which
would have made them even heavier.) The L-2s were assigned primarily
to passenger trains between Hinton and Cincinnati.

Between the two groups of L-2 Hudsons came the L-1 class. (When
the first L-2s were built, the L-1 class was used for an electric shop
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C&O had the first Mountain type and the heaviest Hudson, but the F-19 Pacif-
ic epitomizes Chesapeake & Ohio passenger power. Number 491 displays the
C&O0 “flying pumps” face, with (top to bottom) Elesco feedwater heater, bell,
paired cross-compound air pumps, Jow-mounted headlight, and slatted pilot.
Photo by Lucius Beebe.

locomotive.) The Newport News and Louisville sections of the new
Chessie needed fast, streamlined locomotives, nothing as elaborate as
the turbines planned for the main Washington-Cincinnati run of the
train, but something more than a Pacific. &0 elected to convert the
F-19 Pacifics into streamlined Hudsons. The boilers were rebuilt, and the
locomotives were given new frames, poppet valves, and roller bear-
ings all around. Feedwater heaters were swapped with the F-17 class,
and four of the five received stainless steel shrouding to match the
sudd-built cars of the Chesste. The Chessie never entered service, and
the L-1s went to work on ordinary trains, primarily from Charlottesville
east to Washington and Newport News
Switchers
In the early part of the 20th century the C&(O wasn’t a major user

ers. It was primarily a coal carrier, and in those days eoal

wasn’t a specialized commodity that required sorting, classification,
and switching. It was simiply assembled into long trains and sent on
its way. Later, as industries required different grades and types of coal,
C&O's switcher fleet grew. Just as C&O’s road locomotives were often
the heaviest of their type, the switchers were also big. C&O's only con-
ventional 0-6-0s built after 1900 were ten assigned 1o the Covington &
Cincinnati Elevated Railroad & Transfer & Bridge Company.

I 1903 C&O acquired an 0-8-0 to switch the yard at Clifton Forge.
The 0-6-0s that worked there couldn’t handle the trains brought in by
the 2-80s, and a grade made matters worse. Richmond delivered anoth-
er C8 in 1906, and a duplicate joined the roster when C&O took over the
rail operations of Island Creek Coal Company. The next switchers C&O
acquired were 15 heavy 0-10-0s built by Richmond in 1919 and 1921.

C&O's first modern switchers were ten 0-8-0s delivered by Lima in
1925. They were classified C-15 and numbered 100-109; they were slight-
ly heavier than USRA 0-8-0s. The 1930 merger of the Hocking Valley
added ten identical 0-8-0s, HV 100-109. C&O renumbered them 70-79
and classified them C-14. In the early 1940s the C-15s became C-14s,
and in 1948 they were renumbered 60-69 to avoid conflict with Pere
Marquette E7s 101-108. In 1929 Baldwin delivered 15 0-8-0s that were
a little heavier than the C15s. They were classified C-15-A and num-
bered 110-124; in the early 1940s they were reclassified C-15.

The largest group of 0-8-Os was the C-16 class, which came from
Alco, Lima, and Baldwin between 1930 and 1948. Most of those built
by Alco, including 15 Pere Marquette engines identical to those of par-
ent C&O, were delivered with large road tenders that were swapped
on delivery for the smaller tenders of existing Mikados and Mallets. In
1949, seven months after the last C-16s arrived from Baldwin, C&0O
ordered 124 diesel switchers. Two neighbor railroads that were staying
with steam seized the chance to buy almost-new switchers cheap: Nor-
folk & Western bought the 30 Baldwin C-16s for less than half what
C&O had paid for them (894,215 apiece), and the Virginian Railway
bought the Lima C-16As of 1942 and 1943 for about $25,000 cach (their
scrap value was between $5.000 and $6,000).




Oddities and experimental locomotives

Between 1903 and 1908 C&O bought eight four-truck Shays to work
steep branches in West Virginia; there were ultimately 16 of the
machines on the roster. They were disposed of between 1923 and 1928.
A single three-truck Shay was acquired secondhand in 1913 and sold in
1921. The Shays were classed with the switchers. In 1949 C&O pur-
chased three fireless 0-6-0s to switch chemical plants at Charleston,
W. Va. They were still in service in 1965.

The C&O was the last major eastern railroad to field a streamlined
passenger train, but it planned to compensate for its tardiness with a
luxurious domeliner that would run between Washington and Cincinnati
on a daytime schedule: the Chessie. The Baltimore & Ohio got word of
it, streamlined four Pacifics and ten passenger cars, and in January
1947 sent the Cincinnatian out to capture the daytime Washington-
Cincinnati business — which proved almost nonexistent.

A train as modern as the Chessie required a modern locomotive.
C&O, Baldwin, and Westinghouse teamed up to design a steam-turbine-
electric. The resulting locomotives — C&O got three — were 106 feet
long and weighed 856,000 pounds (Union Pacific’'s Big Boys tipped the
scales at 772,000 pounds). The wheel arrangement was 4-8-0-4-84; it is

C&0 STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder  Built Retired Notes
0-6-0 C- 15 1 Baldwin 1900 1951 Ex-QSL 1
0-6-0T C-5 13 1 Brooks 1905 1934 Ex-HV 119
0-6-0 C-6 125-129 4 Brooks 1907 1934, 1951 Ex-HV 125-129
0-6-0 C-7 25-34 10 Richmond 1905-1906 1930-1952  C&CER&T&B
0-6-0F C-8 35-37 3 Porter 1949 Fireless
0-6-0 C-13 35 1 Brooks 1906 1929 Ex-AC&I
0-8-0 C-8 80-82 3 Richmond 1903-1911  1929-1931

0-8-0 c-9 40-49 10  Pittsburgh 1918 Ex-PM 1300-1309
0-8-0 C-10  50-59 10 Baldwin 1921 Ex-PM 1330-1339
0-8-0 C-11  360-369 10 Lima 1920 Ex-PM 1401-1410
0-8-0 C-13 340-359 20 Cooke 1923 Ex-PM 1310-1329
0-8-0 C-14 90 1 Baldwin 1910

0-8-0 C-14  60-69 10 Lima 1925 1949-1952 Ex-C&0 100-109
0-8-0 C-14  70-79 10 Lima 1926 1950-1953 Ex-HV 100-109

more understandable in diesel notation as 2-C1+2-C1-B (the fourth axle
of each group of four was an idler, and the trailing truck was powered).
They carried their coal up front, ahead of the cab; behind the cab was
a large boiler, relatively conventional in design but mounted firebox-for-
ward. At the rear of the locomotive, over the trailing truck, were the
turbine and the generator. Water was carried in a 48' tender. The tur-
bine was rated at 6000 horsepower, and C&O called them “the world’s
largest single-unit passenger locomotives.”

The first turbine was delivered in 1947 and the other two in 1948.
They were extremely complicated and had insatiable appetites for both
coal and maintenance. They were scrapped in 1950.

Historical and technical society: Chesapeake & Ohio Historical Society,
P. O. Box 79, Clifton Forge, VA 24422

Recommended reading: C&0O Power, by Philip Shuster, Eugene L. Hud-
dleston, and Alvin F. Staufer, published in 1965 by Alvin F. Staufer, LCC
65-26713

Published rosters:

Railroad Magazine: October 1944, page 60; May 1948, page 120; Decem-
ber 1966, page 58 (1926 roster)

Trains Magazine: November 1949, page 29

Built Retired Notes
C-15 110-124 15 Baldwin 1929 1952-1953  Ex-class C-15A
C-16  175-239 65 Alco 1930 1954-1957
C-16  380-394 15 Alco 1930 1953

Class Numbers Qty Builder

-
-
@

Ex-PM 240-254
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-8- C-16-A 240-254 15 Lima 1942-1943 To VGN, 1950
-8- C-16  255-284 30 Baldwin 1948 To N&W, 1950
-10-0 C-12  130-144 15 Richmond 1919-1923 -1956
-6-0 E-5 427,428 2  Baldwin 1908 1935, 1946
Ex-Virginia Air Line
2-6-0 E-6 425,426 2  Richmond 1907, 1908 -1930 Ex-Island Creek Coal
2-8-0 G- 725-749 24 Brooks 1911 -1951 Ex-PM 901-925
2-8-0 G-2 750-774 25 Rich, Brks 1910.1911 1949-1951 Ex-PM 601-625
2-8-0 G-3 150-159 10 Brooks 1910 1934-1949  Ex-HV 150-159
2-8-0 G4 160-169 10 Brooks 1910 1935-1951  Ex-HV 160-169
2-8-0 G-5 170-179 10 Richmond 1911 1935-
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C&0 STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class Numbers Qty Builder  Built Retired Notes Type Class Numbers Qty Builder  Built Retired Notes
2-8-0 G-6 351-425 75 Richmond 1899-1901 -1935 2-6-6-2 H-3 1275-1299 25 Schen,Rich1917-1918  1935-1952  Ex-HV 200-224
2-8-0 G-7 790-994 205 Rich.. BLW1903-1907 -1961 2-6-6-2 H-4 1325-1474 150 Rich.Schen1912-1918  1930-1955
2-8-0 G-7 996-1001 6  Pittsburgh 1916 2-6-6-2 H-5 1520-1539 20  Schen,BLW1919 1952 USRA
2-8-0 G-8 710.711 2 Richmond 1907 1952 2-66-2 H-6 1475-1519 45  Rich,Schen 1920-1923  1952-1957
2-8-0  G9 1010-1059 50 Richmond 1909 -1961 2-66:2 H:6 1300-1309 10 Baldwin 1949 -1957
2-8-0 G-10 680-689 10 Baldwin 1900 1930 Ex-HV 212-224 2-6-6-6 H-8 1600-1659 60 Lima 1941-1948
2-8-0 G-11  1060-1081 22 Baldwin  1903-1909 -1934 Ex-CC&L 201-222 2-8-8-2 H-7 1540-1565 25  Alco 1923-1924 1952
2-8-0 G-12 299 1 Richmond 1907 1924 Ex-White Oak 99 2-8-8-2 H-7-A 1570-1589 20 Baldwin 1926 1952
2-8-0 G-12 1080-1082 3  Baldwin  1906-1907 1935 Ex-HV 280-282 4-4-0 A5 230-232 3 Baldwin  1903-1904 1925-1929 Ex-CC&L
2-8-0 G-14 785,786 2  Brooks 1907 1930 Ex-AC&1 15,16 4-4-0 A8 210.211 2 Manch 1900 1926-1929 Ex-CC&L
2-8-0 G-15 1085 1 Pittsburgh 1916 1951 Ex-AC&117 4-4-0 A14 83 1 Brooks 1905 1935 Ex-HV 83
2-8-0 G-17  1095-1098 4 1929-1935Ex-SV&E; nee B&0 4-4-0 A-15 84.85 2 Brooks 1907 1935 Ex-HV 84, 85
2-8-2 K 1089-1099 11 Richmond 1912-1913  1935-1952  Ex-HV 180-190 4-4-2  A-16 275294 20 Alco 1902-1916  1936-1949
2-8-2 K- 1100-1155 56 Richmond 1911-1914  1935-1953 4-6-0 F-7 370,371 2 Manch 1900 1926-1929
2-8-2  K-2 1160-1209 50 Rlichmond 1924 Ex-CC&L 101, 102
2-8-2 K3 1210-1259 50 Richmond 1924 4-6-0 F-11 375-387 13 Baldwin  1902-1904 1925-1952
2-8-2  K-3-A  2300-2349 50 Richmond 1925-1926 Ex-CC&L 103-115
2-8-2 K-5 1060-1069 10  Schen 1927 1952 Ex-PM 1041-1050 4-6-0 F-12  86-88 3 Brooks 1910 1935 Ex-HV 86-88
2-8-2 K6 1070-1074 5  BLW, Schen.1911-1913 1949 Ex-PM1095-1099 4-6-0 F-13  89-92 4 Brks,Rich 1912,1913 1931-1949 Ex-HV 89-92
2-8-2 K-8 2350-2379 30 Lima, Schen.1918-1919 1949-1951 4-6-2 F-12 405409 5 Baldwin 1914 1948-1949  Ex-PM 725-729
Ex-PM 1011-1040 4-6-2 F-14  410-421 12 Brooks 1920 1949 Ex-PM 711-722
2-8-4 K4 2700-2789 90  Alco, Lima 1943-1947 4-6-2 F-15 430-456 27 Alco 1902-1911  1936-1952
2-8-4 N1 2650-2661 12 Lima 1941 Ex-PM 1216-1227 4-6-2 F-16  460-467 8  Baldwin 1913 1951-1952
2-8-4 N-2 2670-2681 12 Lima 1944 Ex-PM 1228-1239 4-6-2 F-17  470-475 6  Richmond 1914 1951-1952
2-8-4  N-3 2685-2699 15 Lima 1937 Ex-PM 1201-1215 4-6-2 F-18 480-485 6  Richmond 1923 1952
2:1052,,Bail 2950-2959 10 Baldwin 1919 4-6-2 F-19  490-494 5  Richmond 1926 Rebuilt to 4-6-4
Ex-HV 130-139. nee LV 4060-4069 4-6-2 F-20 486-489 4  Baldwin 1927 1952 Ex-RF&P 325-328
2-10-2 B-1 2960.29612  Baldwin 1919 1952 4-6-4 L2 300-307 8  Baldwin  1941-1942 1955
Ex-PM 1198, 1199, ex-HV 141, 143; nee LV 4071, 4073 4-6-4 L1 490-494 5 C&0 1946-1947  1953-1985
2-10-2 B-2 2000-2005 5  Baldwin 1918 1951  Ex-C&EI 2000-2005 4-6-4 L-2-A 310-314 5  Baldwin 1948 1955
2-10-2 B-3 4000.40012  Alco 1917 1949 4-8-2  J1 540-542 3  Richmond 1911-1912  1951-1952
Ex-C&EI 4000, 4001, nee Wabash 2513, 2509 480 J:2 543-549 7  Alco, BLW 1918-1923  1951-1952
2-10-2 B4 2975-2989 15 Brooks 1918 1949-1952 4-8-4  J-3 600-606 7  Lima 1935, 1942 1953
Ex-PM 1101-1115 4-3-4  J-3-A 610614 5 Lima 1948
2-10-4  T-1 3000-3039 40 Lima 1930 1952-1953 4-8-0-4-8-4
2-6-6-2 H-1 1301 1 Schen 1910 1930 M-1  500-502 3  Baldwin  1947-1948 1950
2-6-6-2 H-2 1302-1325 24 Richmond 1911 1935 Shay C-10 16 1 Lima 1911 Sold 1921 3-truck
2-6-6-2 H-3 1300 1 Brooks 1910 Ex-Chicago & Alton Shay Cc-9 1-15,20 16 Lima 1903- 1923 4-truck




CHICAGO & ILLINOIS MIDLAND

In 1905 the lllinois Midland Coal Company, which was jointly owned
by Peabody Coal Company and Sarmuel Insull’s Chicago Edison and
Commonwealth Electric companies, purchased the Pawnee Railroad, a
short line connecting the town of Pawnee, south of Springfield, Ill., with
nearby trunk-line railroads. The coal company was acquiring land in
the area and saw the short line as a ready-made means to transport
coal. It reincorporated the road and renamed it the Chicago & lllinois
Midland Railway. In 1926 the C&IM purchased the Springfield-Peoria
line of the defunct Chicago, Peoria & St. Louis, acquired trackage rights
on lllinois Central to connect that route with the existing line, and settled
down to a career of moving coal north to a barge loading facility on the
lllinois River at Havana.

C&IM was one of the last all-steam Class 1 railroads, but by the early
1950s replacement parts were becoming hard to find. Electro-Motive
saw the situation as ripe for dieselization and arranged the loan of a
pair of Milwaukee Road SD9s. In 1954 C&IM decided to dieselize gradu-
ally, starting with a pair of switchers delivered in early 1955. Soon the

road ordered more switchers and a group of SD9s. Dieselization turned
out to be extremely quick. The first SD9 was delivered on November
17, 1955, and C&IM’s last steam-powered road train ran only five days
later. Steam switchers remained in service until December 5, 1955. The
railroad with a reputation for buying and refurbishing used steam loco-
motives suddenly had a fleet of diesels all built the same year.
Freight locomotives

In 1904 the Pawnee Railroad bought a pair of 2-8-0s from Alco’s
Brooks Works to replace a pair of old 4-4-0s, and in 1906 received a
third 2-8-0. The first 2-840, No. 2, had been built for a Peabody subsidiary
but had been assigned to the C&IM. When that subsidiary was sold to
the Iron Mountain, the 2-8-0 went with it, and the C&IM acquired its
fourth 2-80, part of a group of locomotives built for the Buffalo & Susque-
hanna but not delivered because of financial problems.

Brooks delivered two low-drivered Mikados to the C&IM in 1914,
and two of the 2-8-0s were assigned to passenger service, replacing a
pair of secondhand 4-4-0s of uncertain ancestry. Two more 2-8-2s of the
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C&IM 23 (later 523), class E-2, was built by Alco’s Brooks Works in 1918. Its 51"
drivers suited it well for coal-mine switching and short hauls of heavy trains.
Note the Southern valve gear. Alco photo.

C&IM 701, one of four 2-10-2s turned out by Lima in 1931, has a mile of h(_Jppgr
cars moving southbound at good speed across the prairie at Kelsey, lllinois,
in 1954. Photo by Philip R. Hastings.
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4-4-0 — AMERICAN

The earliest locomotives had four wheels (the minimum pos-
sible) with one axle or both driven. The 2-2-0 and 0-2-2 wheel
arrangements proved unsuitable; the (-0 used all its weight for
adhesion but was unstable at any kind of over-the-road speed. In
1832, as a development of the 2-2-0 with two rigid axtes, John B.
Jervis introduced the 4-2-0. A significant feature of its design was
three-point suspension: the four-wheel swiveling truck at the front
and the two drivers. The singte driving axle limited the type’s
pulling power, and it was suceeeded by the 4-4-0.

The 440 was introduced in 1836 by Henry R. Campbell, an asso-
ciate of Matthias W. Baldwin. It also had three-point suspension
the center pin of the lead truck and the fulcrums of the equalizers
between the drivers. The main rods were connected to the front
drivers, leaving plenty of space for aecess to the Stephenson valve
gear, which was between the frames. The first 4-+0s had deep, nar-
row fireboxes between the frames and the driver axles; later Amer-
icans had fireboxes above the frames. Atthough some were buitt
with Wootten fireboxes, few had wide, bituminous-burning fire-
boxes above the drivers. The type was adaptable to almost any
driver size and service; it was stable, well balanced, and easy on
track.

As railroads spread rapidly in the mid-1800s it was the 4-4-0
that powered them The famous Civil War locomotive chase of
April 12, 1862, Andrews’ Raid, was between two 4-1-0s, Western &
Atlantic’s Texas and General. (During that incident the stability of
the 4440 becomes all the more remarkabte considering the condi-
tion of the track — it certainty wasn’t 130-pound welded rait on
rock ballast — and the fact that the Texas was running in reverse.)
After the war the American was the locomotive that won the West.
I'he two engines that touched pilots at Promontory, Utah, on May
L0, 1869, were 4-4-0s, Central Pacific's Jupiter and Union Pacific's
9

Virginia & Truckee 12, painted and lettered to represent Central Pacific
Jupiter at the Chicago Railroad Fair of 1949, Is a typical 1870-era 4-4-0,
except for the air pump ahead of the cab. Collection of Frederick E. Braun.

Boston & Maine 710 (later 1003), built by Manchester in 1909, was one of
the last 4-4-0s B&M purchased. B&M had been buying 4-4-2s since 1902
and received its first 4-6-2s in 1910. B&M had an extensive network of
rural and suburban branch lines on which 115,000-pound 4-4-0s were suf-
ficient for the traffic. Above the frames is a deep, sloping firebox; slide
valves are a clue that No. 710 is not superheated. Aico photo.




Reading 410-419 were built by Baldwin in 1914. They were notable for
combining a conventional rear cab with a Wootten firebox and were only
110 pounds lighter than Central of New Jersey 557-559. Even with rela-
tively low drivers (68'/2") the placement of the firebox above the driv-
ers results in a high-mounted boiler. Photo by Charles S. Freed.

For almost six decades the 44-0 was the standard American loco-
motive; indeed, the type name often has the word “standard”
appended. Few of the type were built after 1900, but some remained
in service into the 1940s and even the 1950s. Most railroads had
some services for which an American was entirely adequate; some
lines had track and bridges that could support nothing heavier than
an American. Railroads usually bought big, heavy fast locomotives
for the road’s most demanding services and bumped older, lighter
locomotives to secondary work. The Chicago, Burlington & Quincy
modernized 105 44-0s for branchline service between 1915 and 1917.
They were retired in the late 1920s and early 1930s. Railroads con-
tinued to buy 4-4-0s after 1900, even though the Locomotive Cyclo-
pedia was full of Santa Fes, Mountains, and Mallets.

Other names: Eight-Wheeler

Last: Chicago & lllinois Midland 502, 1928

Longest lived and last in service: In the 1940s and 1950s, rail enthu-
siasts were forever turning up back-country short lines still using
antique 4-4-0s purchased from neighboring Class 1 railroads half a
century before. Because of bridge restrictions Canadian Pacific used
three 44-0s between Chipman and Norton, New Brunwick, until 1959,
when a diesel light enough could be obtained. One of the three, No.
29 (built in 1887) pulled CP’s last steam-powered train on Novem-
ber 6, 1960. Another ex-CP 4-4-0 built in 1882 hauls tourists on the
Prairie Dog Central out of Winnipeg, Manitoba. Several Virginia &
Truckee 4-4-0s built in the 1870s still exist; No. 22, /nvo, built in 1875,
is in operating condition at the Nevada State Railroad Museum at
Carson City.

Heaviest: Central Railroad of New Jersey 557-559, 173,600 pounds

Chicago & lllinois Midland 502, a 1928 Baldwin product, was the last 4-4-0
built for service in the U. S. A thoroughly modern locomotive built to an
archaic wheel arrangement, it was exactly what its owner needed. It
weighed 118,400 pounds. Photo by Vitaly V. Uzoft.
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same dimensions, but with Southern valve gear instead of Walschaerts,
arrived from Brooks in 1918.

During World War | the coal business increased, requiring more
locomotives. The USRA was using the full capacity of the locomotive
builders, so C&IM bought a pair of 30-year-old 2-6Us from the Burlington
for passenger service, releasing the 2-8-0s for freight.

The purchase of the Chicago, Peoria & St. Louis by C&IM included no
locomotives — CP&StL's locomotives, even its newest, 11 2-8-0s built
in 1913, were fit only for scrapping — so the road purchased a group
of ex-Pittsburgh & Lake Erie and Peoria & Eastern 2-8-0s and leased a
few locomotives from lllinois Central and Wabash.

New power was high on the priority list. The recently acquired
Springfield-Peoria line had heavy grades where the line crossed the
Sangamon River, so instead of more Mikados the road ordered a pair
of 2-10-2s from Baldwin. They were delivered in 1927 along with two
delicate-looking 4-4-0s. At that time the C&IM undertook a renumber-
ing of its locomotives, adding 500 to the numbers of the older ones.
Two 2-8-2s were added to the roster in 1928 for general freight service.
They had 64" drivers instead of the 51" drivers of the earlier Mikados.
Two more 2-10-2s for coal trains arrived from Baldwin in 1929, and four
2-10-2s plus a third 2-8-2 from Lima in 1931.

In 1934 C&IM’s traffic increased again, and the road purchased a
pair of 51 drivered Mikados from the Chesapeake & Ohio, former Sewell
Valley engines. In 1937 C&IM finally needed full-time switchers at Spring-
field and Havana, and bought a pair of 0-8-0s from Lima — the last new
steam locomotives it bought. Another secondhand 2-8-2 arrived in 1938.
By then only two Consolidations remained on the roster: C&IM sold No.
510 to the Midland Terminal and scrapped No. 504.

When C&IM needed more locomotives in 1940 it went shopping in
the used-locomotive market and came home with three former Wabash
2-10-2s; it acquired six more between 1942 and 1950. During World War
I C&IM needed more switehers and bought two 0-8-0s from the Manu-
facturers Railway in 1944. In 1945 it bought two heavy 2-8-2s from the
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Lackawanna, and in 1949 two 0-8-0s from the Kentucky & Indiana Ter-
minal plus a third in 1953. In 1951 C&IM bought two 2-10-2s from the
Atlantic Coast Line and immediately went back for seven more. The for-
mer Wabash engines were coming due for heavy repairs, and the ACL
engines were in good condition and more powerful. The ex-Wabash
2-10-2s had small tenders; C&IM replaced them with large tenders from
the New York Central, and when the Wabash engines were scrapped,
the large tenders replaced the Vanderbilt tenders of the ACL engines.
Passenger locomotives

In 1926 the road decided to upgrade its passenger service to two
daily Springfield-Peoria round trips. It ordered a half dozen steel pas-
senger cars as an add-on to a Chicago South Shore & South Bend order
for trailer cars (CSS&SB was another of Insull's holdings) and two 4-4-0s
from Baldwin for delivery in 1927. The American type was long since
obsolete — 1927 was the year the Hudson and the Northern types made
their debuts — but a light, modern, efficient 44-0 was all that was nec-
essary for C&IM’s two- and three-car trains. A third 44-0 arrived in 1928
to serve as a spare, and 2-8-2s 550 and 551, also built in 1928, had steam
and signal lines for the rare occasions the passenger trains exceeded
the capacity of the Americans.

In the late 1940s ridership dropped to the point that C&IM reduced
service to one weekday round trip. Two 44-0s were sufficient, one for the
train and one as a spare, so C&IM sold No. 501 for scrap. The passenger
train made its last run in 1953, and the two remaining 4-4-Os were
scrapped soon afterward.

Historical and technical society: Chicago & IHlinois Midland Historical
Society, P. 0. Box 121, Macomb, IL 61455

Recommended reading: Chicago & lllinois Midland, by Richard R. Wallin,
Paul H. Stringham, and John Szwajkart, published in 1979 by Golden
West Books, P. O. Box 8136, San Marino, CA 91108 (ISBN 0-87095-077-0)
Published rosters:

Railroad Magazine, July 1954, page 80

Trains Magazine, August 1955, page 26




C&IM STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Buifder Built Retired Notes
0-8-0 D-2 540,541 2 Lima 1937 1955

0-8-0 D-3 545,546 2  Baldwin 1929 1955 Ex-MRS
0-8-0 D4 547-549 3  Lima 1926 1955 Ex-K&IT
2-8-0 2,3 2 Brooks 1904 1910, 1920

2-8-0 B-1 504 1 Brooks 1906 1939 Originally No. 4
2-8-0 C-1 510 1 Brooks 1910 1938 Built for B&S
2-8-0 D1 519,520 2  Pittsburgh 1903 1935 Ex-P&LE
2-8-0 F-1 530 1 Brooks 1902 1933 Ex-P&E
2-8-0 F-2 531-533 3  Brooks 1902 1933 Ex-P&E
2-8-0 F3 534-536 3  Brooks 1902-1903 1933 Ex-P&E

Type Class Numbers Qty Builder Built Retired Notes
2-8-2 E- 521,522 2  Brooks 1914 1940

2-82 E-2 523,524 2  Brooks 1918 1945, 1944

2-8-2 E3 525,526 2 Lima 1922,1923 1948

2-8-2 F-5 560,561 2  Schen. 1922, 1923 1951 Ex-DL&W
2-10-2  G-1 600,601 2  Baldwin 1927 1955

2-10-2 G-2  602-603 2 Baldwin 1929 1955

2-10-2 G4 651-659 9  Brooks 1917 1952-1955  Ex-Wabash
2-10-2  H-1 700-703 4 Lima 1931 1955

2-10-2 H-2 751-759 9 Baldwin 1925-1926 1955 Ex-ACL
4-4-0  AA 500-502 3  Baldwin 1927-1928  1950-1953

CHICAGO & NORTH WESTERN RAILWAY

In 1900 the map of the Chicago & North Western looked much as it
would for most of the 20th century. The North Western's principal route
was west from Chicago through Clinton, Cedar Rapids, and Council
Bluffs, lowa, to Omaha, Nebraska — essentially a Chicago extension of the
Union Pacific. Other main lines out of Chicago led north to Milwaukee and
northwest through Madison, Wisconsin, to the Twin Cities. Yet to be
built were the inland freight route from Chicago to Milwaukee (built in
1906 and still called “the new line” today); the direct line from Milwaukee
to Sparta, Wis.; the long line from Nelson, lllinois, south almost to St.
Louis; and the extension of the Wyoming line from Casper to Lander.
C&NW operated Chicago’s most extensive suburban service on its three
main lines and several branches.

The North Western acquired control of the Chicago, St. Paul, Min-
neapolis & Omaha Railway in 1882. The Omaha Road's principal routes
extended from Omaha northeast through the Twin Cities to Lake Supe-
rior at Duluth, and from the Twin Cities southeast to a connection with
the C&NW at Elroy, Wis. The Omaha Road maintained a separate loco-

Class R-1 Ten-Wheeler 470 displays the characteristics of that class.: fire_box
above the rear drivers, inboard piston valves, and (invisible but implied)
Stephenson vaive gear. Photo by Charles H. Ost.
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Northern 3008, photographed in 1929, illustrates the H class as delivered,
with spoked drivers and banjo frame at the rear. Photo by A. W. Johnson.

motive roster with different class letters and number series. The clas-
sification of its Ten-Wheelers and Pacifics was especially untidy, with
at least two letters. | and K, for Ten-Wheelers and those same letters
plus E for Pacifics. After 1913 Omaha Road locomotives were ordered
along with C&NW locomotives, and they used the same classification
letters.

Until 1907 C&NW usually did not assign continuous blocks of num-
bers to groups of locomotives but reused numbers of locomotives that
had been retired or scrapped. Photographs show that the 91 Atlantics
of the D class, for example, carried random numbers between 152 and
1317. Such a practice confuses historians and can’t have made the job
of the motive power superintendent any easier. In the roster below,
ranges of randomn numbers are given with an ellipsis (...) instead of a
hy ])l €en
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Visible in the photo of H-1 No. 3035 are Boxpok drivers and rollers bearings on
the lead and trailing trucks. The unobstructed view of the trailing truck is evi-
dence of the new frame. C&NW photo.

Most C&NW locomotives burned coal, but those assigned to divi-
sions west of the Missouri River were oil burners; in addition the four
pPacifics rebuilt for the 400s were converted to oil. One group of light
Pacifics was fitted with special grates for burning lignite, a low-grade
coal.

May 10, 1956, saw C&NW's last steam-powered commuter train. A
few small steam locomotives remained in service through the summer
of 1956, but by fall dieselization was complete.

Freight locomotives

The engines that typify the North Western, the R-1 Ten-Wheelers,
were built by Schenectady and Baldwin between 1901 and 1908. They
evolved from the R class, built between 1897 and 1900, and had 63" driv-
ers, inboard piston valves, Stephenson valve gear (a few had outboard
valves and Walschaerts valve gear), and a firebox over the rear driv-
ers. One of the class, No. 1385, owned by Mid-Continent Railway Muse-
um, is active in excursion service at the museumn and occasionally on
C&NW's lines.

Between 1909 and 1913 Alco’s Schenectady Works and Baldwin built




250 class Z 2-8-0s for the C&NW. They were good-size Consolidations
— 238,000 pounds — with 61" drivers and 25" x 32" cylinders. They
were superheated; some had Walschaerts valve gear, others had Baker.
The Zulus, as they were called, were followed by the 310 Mikados in
the J class, built between 1913 and 1923 by Alco’s Schenectady, Rich-
mond, and Brooks plants. They had 62" drivers and 27" x 32" cylinders
and weighed 304,500 pounds. Details of the Js changed during the peri-
od of their construction. The first 192 locomotives had Baker valve gear,
and the rest had Young gear; a group of 65 had cast trailing trucks
instead of the usual Cole design. The last Js built, 2701-2710, were oil
burners for lines in Nebraska and Wyoming. Many J-class Mikes, both
C&NW and Omaha Road, were rebuilt into the J-A class, with such
improvements as mechanical stokers, 64" Boxpok drivers, and larger
tenders; the Omaha Road J-As also received exhaust steam injectors.
Mikes that didn't become J-As were given stokers and classed J-S.

The Omaha Road received four heavy USRA 2-8-2s in 1919 and six
more slightly modified versions in 1921. They were classed J-2. In 1926
CStPM&O ordered eight more heavy Mikes that were improved ver-
sions of the USRA heavy 2-8-2.

In 1927 Alco’s Brooks Works delivered a dozen 2-84s to the C&NW,
They had the same basic dimensions as Lima’s A-1, the first of that
wheel arrangement, but they had conventional frames and cast trailing
trucks. They were assigned to coal trains on the line running south from
Nelson to Peoria, 111.

The Omaha Road took delivery of two 2-10-2s from Baldwin in 1917
for helper service on the grades out of the St. Croix River valley at Hud-
son, Wis. In 1944 they were transferred to the C&NW in exchange for a
pair of 2-8-2s and put to work on the hump at Proviso Yard in Chicago.

Passenger locomotives

Schenectady built six 4-4-2s for the North Western in 1900. They had
81" drivers, inboard piston valves, and non-swiveling trailing wheels.
Between 1900 and 1908 C&NW bought 91 such D-class Atlantics. Ten
built in 1908 had Young rotary valves and Walschaerts valve gear.

The L-class Pacifics were built by Schenectady in 1910. They were

Omaha Road's E-3 Pacifics were built a year after the class H Northerns and
have some of the same details, such as outside-journal lead truck and slant-
front cab. C&NW photo.

light, only 181,500 pounds, and had 63" drivers. They were fitted for
burning lignite.

Between 1909 and 1923 Alco’s Schenectady Works built 168 class E
Pacifics for C&NW through and suburban passenger trains and 18 Es
for the Omaha Road. They had 75" drivers. The Es evolved as they were
built and there were significant differences among them. Early mem-
bers of the class had 23" x 28" cylinders and a boiler pressure of 200
pounds; later ones, 25" x 28" and 185 pounds. In 1913 Baker valve gear
replaced Walschaerts, and in 1921 Young replaced Baker; the last 20
Es, built in 1922 and 1923, had cast trailing trucks. Two of the E class,
1617 and 1620, were streamlined in 1941 for the Minnesota 400. Between
1948 and 1953 the E-class Pacifics were renumbered to make way for
diesels. The leading 1 was dropped, making the series 500-667; 1600-
1602 became 670-672 to avoid conflict with the Omaha'’s big Pacifics.

The E-1 class, built between 1910 and 1916, had 69" drivers and 22"
x 26" cylinders and weighed 233,000 pounds, 16,000 pounds less than
the Es. In 1923 Schenectady delivered a dozen E-2 Pacifics, 2901-2912,
They had 75" drivers and 26" x 28" cylinders and weighed 295,000
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pounds, about halfway between the USRA light and heavy Pacifics. In
the early 1930s the C&NW, the Milwaukee Road, and the Burlington
decided to accelerate their daytime trains from Chicago to Minneapolis
and St. Paul. Burlington ordered a pair of diesel-powered streamlined
Zephyrs, and the Milwaukee began building streamlined passenger cars
and ordered two streamlined Atlantics from Alco for the Hiawatha.
C&NW's entry in the race to the Twin Cities was the 400 (it would cover
approximately 400 miles in 400 minutes), which for its first few years
of operation consisted of rebuilt conventional cars pulled by conven-
tional steam locomotives, also rebuilt. In 1934 four E-2s, 2902, 2903,
2907, and 2908, were souped up with 79" drivers and cast steel cylin-
ders. They were converted to oil fuel, boiler pressure was increased
from 210 to 225 pounds, and they were reclassified E-2-A. The remaining
E-2s received similar improvements in 1935 but remained coal burners
and were classified E-2-B. In 1939 the E-2-As were reconverted to coal
and all 12 were reclassified E-2.

In 1930 Alco delivered three Pacifics, the world’s heaviest, to the
Omaha Road: Nos. 600-602, class E-3. They weighed 347,000 pounds —
more than many 4-8-2s — and could exert a starting tractive effort of
64,400 pounds with the booster cut in.

The North Western received nine streamlined Hudsons from Alco
in 1938. They had 84" drivers, and in most dimensions were similar to
Milwaukee Road's contemporary streamlined Hudsons. The major dif-
ference was cylinder size: 25" x 29" for C&NW and 232" x 30" for Mil-
waukee. The 4-6-4s were painted dark olive green with gold striping and
assigned to conventional trains between Chicago & Omaha. Converted
to oil in 1947 and 1948, they were C&NW's last new steam locomotives.

North Western's largest locomotives by far were the 35 H-class 4-84s
built by Baldwin in 1929. During the 1920s traffic on the Chicago-Omaha
route increased, and trains began requiring doubleheaded Pacifics and
Mikados. The road wanted a dual-service locomotive and chose the 4-8-
4 type, introduced by the Northern Pacific in 1927. The Northern that
C&NW and Baldwin came up with was immense. It weighed 498,000
pounds, 72,000 more than NP's first 4-8-4s — and almost twice as much

as the J-class 2-8-2s it would replace in freight service. Its 76" drivers
were larger than those of most other 4-84s, and after the boiler pres-
sure was raised from 250 pounds to 275, its tractive force of 71,800
pounds plus 12,400 with the booster working made it the most powerful
484 until Norfolk & Western's streamlined J hit the rails. The Hs were so
much larger than anything else on the North Western that they were
restricted to the Chicago-Omaha main line; only certain tracks in the
Chicago passenger terminal could accommodate them, and then only
after modifications to the trainshed. Eventually bridges were strength-
ened elsewhere and the 4-84s were allowed as far as Altoona, Wis., on
the line to Minneapolis and St. Paul, and from Clyman Junction to Fond
du Lac, Wis.

The H class underwent two rebuildings. About 1940 they were given
lightweight rods, Boxpok drivers, and roller bearings on all axles. After
World War Il they again needed major work. Their weak point was the
frame aft of the drivers. The cast frame there was outside the trailing
truck, creating space for a large ashpan hopper — the same outside-
cradle or banjo frame was used on the early 4-84s of Northern Pacific
and Canadian National and on Central Vermont 2-10-4s. For several
years the North Western had been patching that part of the frame and
it had to decide whether to keep welding and patching, scrap the 4-84s
in favor of diesels, or rebuild them.

Number 3004 was the guinea pig. It received a new cast nickel-steel
frame with integrally cast cylinders, pilot beam, and air reservoirs, plus
a new firebox and a host of minor improvements. Reclassified H-1 when
it emerged from the 40th Street Shop in Chicago on April 1, 1946, 3004
was a much better engine than it had been in 1929, and it had been an
excellent engine then. It was still among the heaviest 4-84s, exceeded in
weight only by Santa Fe’s 2900s, Northern Pacific’s A-5’s, and Western
Maryland’s J-1s. C&NW rebuilt 24 of its 4-8<s between 1946 and 1949, but
the decision to dieselize stopped the program.

Switchers

C&NW was assigned 35 USRA 0-6-0s, appropriate since they were

reportedly copies of the road’s M-2 class, and the Omaha Road received
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eight. C&NW had only eight 0-8-0s, built in 1927 by Alco’s Richmond
Works. Assigned to yards in Chicago, they were copies of the USRA
0-8-0, but were somewhat heavier and had much longer tenders. The
Omaha Road also had eight 0-8-0s, built by Baldwin in 1928. In 1944
Omaha Road’s two 2-10-2s were assigned to hump duty at Proviso Yard.
The lead trucks derailed as the locomotives passed over the crest of
the hump, so they were removed, making the locomotives into 0-10-2s.
Oddities

Narrow gauge 2-6-0s 278 and 279 were built for a line in southwest
Wisconsin between Fennimore, Woodman, and Montford. Both appar-
ently replaced engines of the same numbers. Narrow gauge Twelve-
Wheelers 477 and 933 (renumbered in 1905 from 1301 and 1302; origi-
nally Fremont, Elkhorn & Missouri Valley 211 and 212) were built by
Schenectady in 1902 for service in the Black Hills between Deadwood
and Lead, South Dakota.
Historical and technical society: Chicago & North Western Historical
Society, P. O. Box 1436, Elmhurst, 1L 60126-9998
Recommended reading:
Locomotives of the Chicago and North Western Railway, published in
1938 (supplement issued in 1948) by the Railway & Locomotive Histor-
ical Society, P. O. Box 1418, Westford, MA (01886
Chicago and North Western Railway Steam Power, by Charles T. Knud-
sen, published in 1965 by Knudsen Publications, 3539 N. Lincoln Avenue,
Chicago, IL 60613
“Zeppelins they were called but Zeppelins they surely were not: an H
of an engine,” by Wallace W. Abbey, in Trains Magazine, October 1970,
page 20
Published rosters:
C&NW: Railroad Magazine: December 1934, page 87; August 1948, page
108
CStPM&O:
Railroad Magazine, March 1937, page 72; April 1955, page 41
Railroad History, No. 154, page 40

C&NW STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers  Qty Builder Built Retired Notes
0-6-0 K 8...1172 Rhode Island 1903
0-6-0 M 837-856 20 Schenectady 1900 1928-1935
0-6-0 M-1 1...1052, 574-583, 1297-1317, 1428-1442, 1495-1499, 2000-2104
Alco, BLW 1905-1917
0-6-0 M-2 2111-2185 75 Schen, Brooks 1916-1923
0-6-0 M-3 2601-2635 Cooke, Schen 1919 USRA
0-8-0 M-4 2636-2643 Richmond 1927
0-10-2 J-1 491, 492 1953, 1949 =110
2-6-0 D-11 278 1 Cooke 1915 1927 Narrow gauge
2-6-0 D-11 279 1 Schenectady 1912 Sold 1927  Narrow gauge
2-8-0 Z 1455-1494,
1700-1910 250 BLW, Schen  1909-1913
2-8-2 J 2301-2600 300 Alco 1913-1923
2-8-2 J 2701-2710 10 Brooks 1923 Qil burners
2-8-4 J-4 2801-2812 12 Brooks 1927 1950-1953
4-4-2 D 152...895, 390-399, 1015-1030, 1080-1101, 1297-1317
91 Schenectady  1900-1908
4-6-0 Q 1191-1200 10 Rhode Island 1903 1928-1931
4-6-0 Q 497-506,556-565,1323-1332
30 Rogers 1906 1928-1931
4-6-0 R 857-886 30 Schenectady 1900 1928-1937
4-6-0 R-1 18...1042,1066-1079,1125-1169,1323-1428
325 Schen, BLW  1901-1908
4-6-2 E 1500-1667 168 Schen, Brooks 1909-19231937-1956
4-6-2 E-1  56...944,2201-2226
41 Schenectady  1910-1916
4-6-2 E-2 2901-2912 12 Schenectady 1923 1954-1957
4-6-2 L 9...1454 21 Schenectady 1908-1910 1935
4-8-0 G 477,933 2 Schenectady 1902 1928, 1925 Narrow gauge
4-6-4 E-4 4001-4009 9 Alco 1938 195! 6
4-8-4 H 3001-3035 35 Baldwin 1929 1950-1956
Chicago, St. Paul, Minneapolis & Omaha locomotives
0-6-0 F-6 13-16,24-289 Schenectady  1901-1907
0-6-0 F-10 22,23 2 Baldwin 1902
0-6-0 M-1 3,49,12,18-21,29-36
16 Schenectady  1909-191¢
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C&NW STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Chicago, St. Paul, Minneapolis & Omaha locomotives (continued)

Type Class Numbers  Qty Builder Built Retired Notes
0-6-0 M-1 1,17 37.43,.45
5 Baldwin 1913
0-6-0 M-2 46-54 9 Schenectady 1917
0-6-0 M-3 75-82 8 Richmond 1921
0-6-0 M-3 83-86 4 Schenectady 1919
0-8-0 M-5 60-67 8 Baldwin 1928
2-8-0 H-3 216.217 2 Schenectady 1905
2-8-0 2Z 218.219 2 Schenectady 1913
2-8-2 J 390-421 32 Schenectady 1913-1916
2-8-2 J 440, 40 2 Schenectady 1916 Ex-C&NW 2363, 2371
2-8-2 J-2 4224 10 Schen. Rich 19191921 1950-1954 USRA
2-8-2 J-3 432-439 8 Schenectady 1926 1953-1956

Type Class Numbers Qty Builder Built Retired Notes
2-10-2 J-1 491,492 2 Baldwin 1917 To CANW
4-4-2 G-3 364-370 7 Schenectady 1906 Same as C&NWclass D
4:6:0 =1 220 1 Schenectady 1923

4-6-0 F-2 188,195, 197, 199, 202, 212, 234

7 Schenectady 1921-1924

4-6-0 1-1 101-106, 222-225, 302-304. 308-363
67 Schenectady 1901-1910 Same as C&NW R-1

4-6-0 K-1 107,108 110, 112, 125, 183, 184, 201, 203, 204, 236-240, 243-246 ,261, 262
21 Schen, Brooks 1911-1913

4-6-2 -2 371-387 17 Schenectady 1903-1910

4-6-2 K-2 388.389 2 Schenectady 1911

4-6-2 E 500-517 18 Schenectady 1913-1916

4-6-2 E-3 600-602 3 Schenectady 1930

CHICAGO, BURLINGTON & QUINCY RAILROAD

In 1900 most of the Burlington's lines were in the territory between
Chicago and Denver. A network of branch lines covering western Hlli-
nois, southern lowa, northern Missouri, and southern Nebraska linked
the railroad to the agriculture of the region. Several long lines reached
out of CB&Q's principal territory: to Paducah, Kentucky, via the coal
fields of southern Hlinois: northwest from Lincoln, Nebraska, to Billings,
Montana; and northwest from Aurora, IlL., to St. Paul, Minnesota. In 1901
nearly 98 percent of the Burlington’s stock was purchased jointly by
Great Northern and Northern Pacific, both of which reached from St.
Paul to Seattle and Portland; CB&(QQ gave them a connection to Chica-
go. In 1908 Burlington acquired control of the Colorado & Southern,
which, with its subsidiaries Fort Worth & Denver City and Trinity & Bra-
zos Valley, reached from Wendover, Wyoming, south through Denver
to the Gulf of Mexico at Galveston, Texas. Within a few years the Burling-
ton built a line between Billings, Mont., and the north end of the C&S.

The Burlington traversed flat or rolling country for the most part.
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The only grades of note were up from river valleys, and they were nei-
ther long nor severe. The lines to Billings had heavier grades, but only
the branch through the Black Hills to Deadwood, South Dakota, consti-
tuted mountain railroading.

In 1898 the Burlington established a locomotive numbering system
that would ensure that locomotives of its subsidiaries, such as Hannibal
& St. Joseph and Burlington & Missouri River in Nebraska, would have
unique numbers. In 1904 the CB&() merged the subsidiaries and again
renumbered the locomotives; post-1904 numbers are used here. The
Colorado & Southern and Fort Worth & Denver City had their own num-
bering and classification systems and the two roads had enough auton-
omy that their locomotives are described separately on page 134.

Freight locomotives

In 1900 the road’s shops at West Burlington, lowa, built four 2-6-2
freight locomotives following a design by F. A. Delano, the Burlington's
superintendent of motive power. These combined the six drivers of the
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2-6-0, which the road used extensively in freight and passenger service,
with the wide firebox supported by a trailing truck of the Baldwin 2-4-2
delivered in 1895. Their 64" drivers permitted good speed, and generous
Belpaire fireboxes made them good steamers. They had 19" x 24" cylin-
ders and weighed 151,220 pounds. The road enlarged the design, boost-
ing cylinder size to 20" x 24", weight to 170,000 pounds, and tractive
effort to 25,500 pounds, ordered 50 from Baldwin and 10 from its West
Burlington shops, classifying 54 of them R-2. Six of the Baldwin loco-
motives were built as Vauclain compounds and classed R-2C.

The 50 class R-3 Prairies of 1902 were noticeably larger: 69" drivers,
21" x 26" cylinders, 180,500 pounds total weight, and 28,300 pounds
tractive effort. The 150 members of the R4 class, built by Baldwin in
1904 and 1906 and Brooks in 1905, continued the growth: 22" x 28" cylin-
ders, 208,530 pounds total weight, and 35,000 pounds tractive effort.
The R4s had a conventional firebox instead of the Belpaire firebox used
on earlier classes and had inboard piston valves, where previous class-
es had piston valves directly above the cylinders. The R-5 class had the
same dimensions as the R-4s and differed principally in having a larg-
er boiler.

A few Prairies were rebuilt with outboard piston valves and
Walschaerts valve gear, but all the R-2s and many R-3s and R-4s were
rebuilt into 0-6-0s between 1917 and 1930.

The Burlington had only one group of post-1900 2-8-0s, 100 D-4A and
D-4B-class 57"-drivered locomotives built in 1902 by Baldwin and Sche-
nectady. They were intended for slow, heavy freight trains on lines west
of the Mississippi River. Most of them were scrapped during the Depres-
sion. The Prairie type proved to be better suited to the road’s freight
trains, and the Mikado was a natural development of the 2-6-2.

Burlington'’s first 2-8-2s, 60 O-1-class engines, came from Baldwin in
1910. They had the same 64" drivers as the Prairies; they were, natu-
rally, heavier and more powerful — the tractive effort of an O-1 was
49,500 pounds, 40 percent greater than that of the newest 2-6-2s. They
were followed almost immediately by 100 O-2 Mikados. They were heav-
ier (310,000 pounds — the O-1s weighed 288,000 pounds) but only a lit-

The CB&Q was a major user of the Prairie type, with 429 of them on its roster.
Number 2121, shown at Congress Park, lllinois, in 1939, is an R-5, built in
1907. The inboard piston valves and squared counterweights were already
out of date when the locomotive was built. The low tender with curved coal
bunker sides and the “mantel-clock” headlight are Burlington trademarks.
Photo by J. W. Saunders.

The CB&Q had 278 Mikados on its roster. Number 4978, an O-1A built by Ba!d—
win in 1923, leads a long freight east across the prairie at Somonauk, lllinois,
in October 1945. Photo by L. E. Griffith.
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2-6-2 — PRAIRIE

Burlington originated the Prairie in 1900 to combine the pulling
power of the 2-6-0 with the steaming capacity of the wide firebox
The new type developed in two forms: a fast freight locomotive with
drivers between 63" and 69", and a passenger locomotive with 80’
drivers.

As a fast freight locomotive 2-6-2s were ordered in large num-
bers by Burlington, Santa Fe, Milwaukee Road, and Northern Pacific
for use across the prairies between the Great Lakes and the Rockies.
The passenger version of the Prairie is usually associated with the
Lake Shore & Michigan Southern, a New York Central subsidiary.

The type had a few drawbacks. It tended to be rear-heavy, and
those that had their main rods connected to the middle drivers were
unstable, because those drivers coinecided with the center of gravi-
ty — or more accurately, the center of yaw. The two-wheel lead
truck proved less than satisfactory for high-speed running.

The 4-6-2 appeared in 1902, and the 2-8-2 as a wide-firebox road
freight engine in 1905. The four-wheel lead truck of the Pacific made
it more stable at speed than the Prairie (the 4-6-2 was generally a
well-balanced engine); the 2-8-2 was also well balanced, and the extra
length of the boiler and the fourth pair of drivers made it a far more
powerful freight locomotive than the Prairie.

After 1910 the 2-6-2 was built primarily as an industrial and log-
ging locomotive, often resembling an 0-6-0 with lead and trailing
trucks. Only mainline-size locomotives are included in the statistics
below

Total number built: About 1,250 for common carrier railroads

First: Chicago, Burlington & Quincy 1700-1703, 1900

Last: Chicago, Milwaukee & St. Paul 5620-5644, Brooks. 1909

Last in service: NP had some in service in 1957; McCloud River
had a logging-type 2-6-2 active in 1970, though mostly in excursion
service

Greatest number: Chicago, Burlington & Quincy, 429

Heaviest: Atchison, Topeka & Santa Fe 1800 class, 248,200 pounds

Lightest: Chicago, Burlington & Quincy 1900-1903, 151,220 pounds

The Prairie developed first as a middleweight, medium-speed freight
engine. Northern Pacific 2450, built by Alco in 1907, illustrates the char-
acteristics: main rod connected to rear drivers, firebox behind rear drivers,
and inboard piston valves (typical of the era in which most Prairies were
built). Photo by R. V. Nixon.

New York Central 4693 is a J-40d class engine, built in 1900 for passenger
service on the Lake Shore & Michigan Southern. Those are 81" drivers.
Photo by lvan W. Saunders.

100




tle more powerful. The O-3 Mikados, built by Baldwin between 1915 and
1919, differed only in details from the O-2s. Between 1917 and 1923 Bald-
win also built 148 Mikados in the O-1A class. The chief difference
between the O-1/0-1As and the 0-2/0-3s appears to be the boiler: a
tapered boiler on the O-1s and O-1As and a larger straight-top boiler
on the O-2s and O-3s. The Mikes were modified over the years with,
variously, smaller cabs, cross-compound air pumps, and feedwater
heaters — Elesco, Worthington BL, and Coffin.

The USRA assigned 15 heavy Mikados to the Burlington in 1919 —
class O4. They were rebuilt as oil burners and assigned to the western
part of the railroad; several eventually went to subsidiaries Colorado
& Southern and Fort Worth & Denver.

In 1912, only two years after receiving its first Mikados, the Burling-
ton took delivery of five 2-10-2s for coal trains in southern lllinois. When
the M-1s were built they were the world’s heaviest nonarticulated loco-
motives, a distinction they didn’t hold long. They weighed 378,700
pounds, only 2,000 pounds less than the USRA heavy 2-10-2 of 1919, and
carried 301,800 pounds on their drivers. They were the first 2-10-2s with

Fat-boilered 2-10-2s 6148 and
6161 lead a freight near Clear-
mont, Wyoming, in 1942. Both
are lignite-burners and have
extended smokeboxes. Num-
ber 6148 has Worthington BL
feedwater heater; 6161 has an
Elesco unit. The tank car
behind 6148’s tender is an
auxiliary water car; the hoses
and pipes are clearly visible
along the side sill of the ten-
der. Photo by W. R. McGee.

a wide firebox behind the drivers, and their frames were heavily rein-
forced. The combination of main and side rods heavy enough to trans-
mit the enormous piston forces and the relatively small 60" drivers
required supplemental counterweights on the main driver axle between
the frames. Burlington was pleased enough with the performance of
the 2-10-2s to purchase 26 more, classified M-2, in 1914. Two of them,
6108 and 6109, were equipped with lightweight alloy-steel reciprocat-
ing parts, eliminating the need for the supplemental counterweights,
and classified M-2A. The road ran bridge-deflection tests with an M-2A
and an M-1: At 40 mph the impact on the rail resulting from unbalanced
forces was nearly 40 percent less for the M-2A. Burlington specified
lightweight rods for the 45 2-10-2s Baldwin built between 1915 and 1921.
Most of the 2-10-2s eventually received feedwater heaters, and the M-2As
were given disk main drivers.

The USRA allocated 10 heavy 2-10-2s to the Burlington, which classed
them M-3 and numbered them 6300-6309. For much of their life they
were leased to the Colorado & Southern, which had five such machines
of its own.
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In the Teens the Burlington rebuilt and modernized many old 4-4-0s for light
duties, creating the A-2 class. A few A-2s became inspection engines, like
No. 360. Photo by C. H. Osgood; collection of L. E. Griffith.

Number 2592, a P-6A, was rebuilt in 1927 from P-2 2544, a Rogers product of
1903. It lasted until 1951. The rebuilding included the replacement of the orig-
inal 84/a" drivers with 69" wheels. Photo by Robert Graham.
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In 1927 Baldwin built its first 2-10-4s for the CB&Q, the first 12 loco-
motives of the M4 class. They had 64" drivers and 31" x 32" cylinders
and weighed 524,000 pounds. They were assigned to coal trains in south-
ern llinois. Six more 2-104s arrived from Baldwin in 1929. Between 1934
and 1940 Burlington rebuilt the 2-104s with an eye to increasing their
speed. They were given disk main drivers, better counterbalancing, and
roller bearings on all axles, and their cylinder diameter was reduced to
28", reducing the tractive effort from 90,000 to 83,300 pounds.

For fast freight and occasional heavy passenger service, the road
took delivery of eight 4-84s from Baldwin in 1930. They were numbered
5600-5607 and classed O-5, using the same letter as the 2-8-2s. In 1937 the
West Burlington shops built 13 more 0-5s, 5608-5620, using boilers fur-
nished by Baldwin. The Baldwin 4-84s had 74" spoked drivers and Eles-
co feedwater heaters; the homebuilt O-5s had the same drivers but Wor-
thington SA feedwater heaters. Burlington’s third batch of 4-8-4s, class
0-5A, which came from West Burlington shops in 1938 (5621-5625) and
1940 (5626-5635), were characterized by solid pilots, Boxpok drivers,
lightweight rods, roller bearings, and vestibule cabs. Later some of the
earlier O-5s were given the same improvements and reclassed O-5A. In
1942 the road applied poppet valves to No. 5625. The valves weren’t
equal to the power they transmitted, and by the time the Burlington
decided the experiment was unsuccessful, it was purchasing diesels in
quantity. The poppet-valve 4-84 was retired early and scrapped in 1954.

Two locomotives made a late transition from freight to passenger
service. Between 1958 and 1966 the Burlington operated excursion trains
over much of its system with 2-8-2 4960 and 4-8-4 5632.

Articulateds

CB&Q wasn’t a major user of articulateds. The only mountainous
territory on its map was in the Black Hills of Nebraska and South Dako-
ta; the only other place where Mallets proved useful was the hump yard
at Galesburg, lll.

Three compound 2-6-6-2s, 4000-4002, class T-1, came to the Burling-
ton in 1908. They had been built for the Great Northern, and it is uncer-
tain whether they were delivered directly to the Burlington or worked
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Pacific 2861, an S-1, leads a troop train west on the main line at Somonauk, Illi-
nois, in 1945. Photo by L. E. Griffith.

briefly on the GN. Five similar 2-6-6-2s, class T-1A, arrived from Bald-
win in 1909. Like the T-1s they had Belpaire fireboxes over the rear two
sets of drivers. The T-2 Mallets of 1910 had a rigid two-section boiler
like those on Santa Fe's 2-6-6-2s, with a feedwater heater occupying the
front half. They had 64" drivers — the T-1s had 55" and the T-1As, 56" —
and their fireboxes were aft of the drivers over an outside-journal trail-
ing truck. They were originally set up to burn lignite but were later con-
verted to oil. They proved difficult to maintain and spent most of their
lives in the Black Hills, about as remote as possible from Burlington
headquarters. Most of the eight T-1s and T-1As found their way to the
hump yard at Galesburg, and all but 4001 were rebuilt into 0-8-0s of the
F-2 class in 1926 and 1927.

In 1911 Burlington’s sole 2-8-8-2, class T-3, arrived from Baldwin. It
worked the hump yard at Galesburg before being converted to oil fuel
and sent to Alliance, Nebraska.

Passenger locomotives

In 1900 the CB&Q was using 4-4-0s, 4-6-0s, and 2-6-0s in passenger
service. The 44-0s that were bumped from mainline duties soon after the
turn of the century got a reprieve of a decade or more — the road rebuilt

The Hudsons and the Baldwin 4-8-4s looked very much alike. A comparison is
possible as Hudson 3005 leads the Exposition Flyer past a freight behind O-5
5601 at Somonauk, lllinois, in September 1944. Photo by L. E. Griffith.

105 between 1915 and 1917 for branchline service with new boilers,
new cabs, and in some cases new cylinders. A few were rebuilt with a
second cab over the pilot and smokebox for use as inspection engines.

The use of 2-6-0s with 69" and 72" drivers in fast mainline passen-
ger service was unusual, but the Burlington’s main lines had few curves,
and the two-wheel lead truck proved satisfactory at speed. In 1895 Bald-
win built a single high-speed 2-4-2 for the CB&Q. It was a development of
the Q's passenger 2-6-0s, but the drivers were higher, 841/4", and in place
of the third set of drivers was a trailing axle over which was a wide fire-
box. There was further innovation behind: a six-wheel, rigid-frame ten-
der characteristic of British practice. The wide firebox proved to be
the significant feature of the engine. The wheel arrangement wasn't
repeated on the Burlington (Atlantic Coast Line tried two of the type),
and No. 590 was rebuilt to a 4-4-2 in 1905.

The Burlington received its first 4-4-2s, the P-1C class, in 1899 and
1900. They were Vauclain compounds that shared driver size and tender
configuration with the 2-4-2, but they had narrow fireboxes. Larger con-
ventional tanks soon replaced the six-wheel tenders. The P-1Cs were
followed in 1902 by six P-2Cs, also Vauclain compounds with 844" driv-
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ers, but a wide firebox behind the drivers supported by an outside-
frame trailing truck. In 1903 Rogers delivered 25 simple Atlantics, class
P-2, essentially the same as the P-2Cs but lighter and more powerful.
The Q’s last Atlantics were 20 Vauelain balanced compounds delivered
in 1904 and 1905. They had low-pressure cylinders in the usual loca-
tion driving the second set of drivers and a pair of high-pressure cylin-
ders between the frames driving the first set. To provide enough space
for the high-pressure main rods, the P-3s had longer boilers and frames,
with a noticeable space between the lead truck and drivers.

The P-1Cs were rebuilt to simple engines with 78" drivers between
1913 and 1915. They were reclassed P-1 but kept their numbers. The P-
2Cs underwent the same rebuilding as the P-1Cs between 1915 and 1917
and were given a new class, P-5, and new numbers. In the late 1920s the
P-3s were rebuilt to classes -5 and P-6, and a few P-2s were rebuilt to
class P-6A. Unlike the Santa Fe's rebuilt balanced-compound Atlanties,
Burlington’s rebuilds retained the extra length at the front of the engine.

Burlington’s first Pacifics were class S-1, delivered by Baldwin and
Schenectady between 1906 and 1909. The design was developed from the
R-5 Prairie, and the early S-1s had a number of parts that were inter-
changeable with the 2-6-2s. such as journals and cylinders. The S-1s had
74" drivers and 22" x 28" cylinders, and weighed 234,000 pounds. The
S-2s, built almost immediately after the S-1s, weighed about the same
but had 69" drivers and 25" x 28" cylinders, giving them 3,500 pounds
more tractive effort. They carried a boiler pressure of only 160 pounds.

Within a few years the S-2s were given 74" drivers. S-1 Pacifics 2800-
2844 were built with inboard piston valves and Stephenson valve gear,
but the other S-1s and the S-2s had the curious combination of inboard
valves and Walschaerts gear. When the classes were rebuilt to S-1A and
S-2A between 1923 and 1930 they received outboard piston valves and
superheaters, and 2800-2844 were fitted with Walschaerts gear. Most
of the two classes received feedwater heaters.

Burlington's third class of Pacifics was the S-3, which had the 74"
drivers of the S-1 plus 27" x 28" cylinders and a boiler pressure of 180
pounds. It was slightly lighter than the USRA light Pacific but produced
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a little more tractive effort. Baldwin delivered 15 in 1915 and 10 in 1918.
Five more arrived in 1922, two oil burners for the Fort Worth & Denver
and three coal burners with 69" drivers for the Colorado & Southern,

By the 1920s Burlington’s long-distance passenger trains needed
heavier power. Lima delivered eight 4-8-2s, 7000-7007, in 1922 similar
in dimensions to those of the neighboring and competing Rock Island
and Union Pacific: 74" drivers, 27" x 30" cylinders, and total weight
364,000 pounds. They had Rushton trailing trucks and eight-wheel ten-
ders. The locomotives were designed to burn lignite and were assigned
to Burlington's western lines. Baldwin built 13 more 48-2s, class B-1A, in
1925. Six were equipped for burning bituminous coal and seven for lig-
nite. They were built with Worthington BL feedwater heaters, except
for 7011, which had an Elesco unit, and had Delta trailing trucks and
12-wheel tenders. The first eight eventually received Worthington feed-
water heaters, and some were converted to burn bituminous. Three of
the second group became oil burners.

In 1930 the Mountains gave way to 12 4-64s from Baldwin, 3000-3011,
class S4. The Hudsons had 78" drivers and 25" x 28" cylinders — the
same size cylinders as the 5-2 Pacifics, but with 250 pounds of boiler
pressure behind theni. West Burlington Shops built a thirteenth S4 in
1935 using a boiler supplied by Baldwin.

In 1937 West Burlington fitted 3002 with a stainless steel shroud and
roller-bearing side rods to substitute when necessary for the diesels of
the Zephyrs. The locomotive was renumbered 4000, classed S-4A, and
named Acolus (which crews promptly corrupted to Alice the Goon, after
a character in the “Popeye” comic strip). In 1938 West Burlington built
a duplicate S4A, 4001, also named Aeolus, and rebuilt three S4s with
the same mechanical improvements but no shrouding.

Switchers

Between 1900 and 1913 the Burlington built 130 G-3 0-6-0s in its shops
at Aurora, lll, Havelock, Neb., and West Burlington, lowa, and Baldwin
built 50 more in 1912 and 1913. The G-3s were fairly conventional-look-
ing 0-6-0s, with piston valves (albeit driven by Stephenson valve gear)
and main rods connected to the rear drivers. The G4s were also prod-




ucts of Burlington's shops, old 2-8-0s that had their lead trucks and rear
drivers removed. The program lasted long enough that a few latecomers
reused numbers of earlier G4s that had been retired.

The G-6 0-6-0s were also homebuilt. They looked like the G-3s but
were heavier and more powerful. The G-7, -8, -9, and -10 classes were
rebuilt from 2-6-2s. The amount of rebuilding varied. Some locomotives
retained their original Belpaire fireboxes; others got new radial-stay
fireboxes. All got lower drivers; some had their driver wheelbases
reduced, and others kept the original wheel spacing — the latter were
particularly ugly members of a roster that was generally deficient in
good-looking locomotives. The G-10s were renumbered; the other three
classes kept their original numbers.

The USRA allocated 10 0-6-0s to the Burlington. They were built in
1919 by Alco’s Cooke Works; Burlington numbered them 500-509 and
classed them G-5, reusing a class that had been applied to a single engine
and vacated shortly after 1904. They were considerably more modern
looking than Burlington's previous 0-6-0s; the application of Burling-
ton’s standard “mantel-clock” headlights was a curiosity. In 1921 Baldwin
built 15 0-6-0s that were copies of the USRA design, except that they
were not superheated.

The USRA was responsible for Burlington’s first 0-8-0s, class F-1, 540-
549. They were built by Alco’s Brooks Works in 1919 and, like the USRA
0-6-0s, were given standard Burlington headlights. Burlington’s second
0-8-0s were rebuilds. By the mid-1920s the T-1 class 2-6-6-2s were
assigned to the hump yard at Galesburg, lllinois. They were good steam-
ers but expensive to operate — any economy resulting from using steam
twice was more than compensated for by the cost of maintaing the artic-
ulated running gear. The Denver shops converted No. 4003 into 0-8-0
550 in 1926. The resulting locomotive was far closer to a new locomotive
than a rebuilt one. It had a new mechanism similar to that of the USRA
0-8-0 but using No. 4003’s 56" drivers; 4003’s boiler had to be shortened
about six feet. The road was quite pleased with the result of the con-
version, and found that the boiler was more than ample for the 24" x
32" cylinders, so subsequent 2-6-6-2-to0-0-8-0 conversions used 25" cylin-

\

Burlington built O-5A 5633, a handsome 4-8-4, in its West Burlington, lowa,
shops in 1940. With its solid pilot and vestibule cab, it represents the ulti-
mate development of steam freight power on the road. Here one is leading a
westbound freight at Eola, lllinois, in 1949. Photo by Henry J. McCord.

ders. Seven of the eight T-1s and T-1As were converted; No. 4001 was
scheduled for conversion but was scrapped instead.

The sole member of the F-3 class was No. 5020, an O-1 Mikado that
was converted to an 0-8-0 by the simple expedient of removing its lead
and trailing trucks. The job was done some time in the late 1920s or
early 1930s; No. 5020’s retirement in 1939 constitutes an indication that
it wasn’t a success as a switcher.

Historical and technical society: Burlington Route Historical Society,
P. O. Box 456, La Grange, IL

Recommended reading: Steamn Locomotives of the Burlington Route, by
Bernard Corbin and William Kerka, published in 1960 by the authors
Published rosters: Locomotives of the Chicago, Burlington & Quincy Rail-
road, published in 1936 and 1937 (supplement issued in 1948) by the
Railway & Locomotive Historical Society, P. O. Box 1418, Westford, MA
01886
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CB&Q STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes Type Class Numbers Qty Builder Built Retired Notes
0-6-0 G-3 1400-1579 180 CB&Q. BL 1900-1913 1928-1947 2-10-2 M-2A 6108.6109 2 Baldwin 1914 1952

BLW 2-10-2 M-2  6110-6125 16 Baldwin 1914 1951-1954
0-6-0 G-4A 1600-1654 55 CB&Q 1900-1903 1909-1928  Rebuilt trom 2-8-0 2-10-2 M-2A 6126-6170 45 Baldwin 1915-1921 1951-1954
0-6-0 G-4B.C1601-1603, 1647, 1651 1655-1677 2-10-2 M-3  6300-6309 10 Brooks 1919 1953-1954 USRA, leased to C&S

28 CBRO  1904-1921 1926-1939  Rebuilt trom 2-8-0 2-10-4 M-4  6310-6327 18 Baldwin 1927, 1929
0-6-0 G-5 500-509 10 Cooke 1919 1954 USRA 2-6-6-2 T-1  4000-4002 3  Baldwin 1908 Rebuilt to F-2, 1926-1927
0-6-0 G-5A 510-524 15 Baldwin 1921 1953-1955 USRA copy 2-6-6-2 T-1A 4003-4007 5 Baldwin 1909 Rebullt to F-2, 1926-1927
0-6-0 G-6 1678-1699 22 CB&Q  1905-1910 1931-1955 2-6-6-2 T-2  4100-4109 10 Baldwin 1910 1929-
0-6-0 G-7 1702,170 32 CB&Q 1931.1933  Rebuilt trom 2-6-2 2-8-8-2 T-3 4200 1 Baldwin 1911 1934
060 G-8 1710-1769 70 CB&Q  1917-1929 1938-1951  Rebuilt from 2-6-2 4-4-0 A-2 374-478 105 CB&Q  1915-1918 1927-1935 Rebuilt
0-6-0 G-9 1805-1848 22 (CB&Q 1925-1928  1942-1951  Rebutlt from 2-6-2 4-4-0 A6 479 1 Baldwin 1901 1923 Ex-DRI&NW
0-6-0 G-10 560-594 35 (CB&Q 1928-1930 1951-1955  Rebuiit from 2-6-2 4-4-2 P-1C 2500-2504 5 Baldwin 1899-1900 1932-1933 Ex-1591-1585
0-8-0 F-1  540-549 10 Brooks 1919 1953-1956 USRA 4-4-2 P-2C 2510-2515 6 Baldwin 1902 Ex-1584-1589
0-8-0 F-2 550-556 7 CB&Q  1926-1927 1946- Rebuilt from 2-6-6-2 4-4-2 P-2 2520-2527 8 Rogers 1903 1930- Ex-1576-1583
0-8-0 F-3 5020 1 CB&Q 1939 4-4-2 P-2 2528-2544 17 Rogers  1902-1903 1930
2-6-0 H-4 1220-1262 43 BLW. Rogers. CB&Q 4-4-2 P-3C 2700-2719 20 Baldwin  1904-1905 Rebuilt to P-5 and P-6
1899-1900 19 rebuilt to K-10 4-4-2 P-4 2599 1 (CB&Q 1905 1929 Rebuilt trom 2-4-2

2-6-2 R-1 1700-1703 4 CB&Q 1900 1929-1930 2 rebuilt to 0-6-0 4-4-2 P-5 2550-2555 6 CB&Q  1915-1917 1942-1947 Ex-P-2
2-6-2 R-2 1710-1769 60 BLW, CB&Q 1901 All rebutlt to 0-6-0 4-4-2 P-5 2558-2574 14 CB&Q 1924-1927 1942-1954 Ex-P-3
2-6-2 R-3 1800-1849 50 Baldwin 1902 1928-1930 Many rebuilt t00-6-0 4-4-2 P-6 2580-2585 6 CB&Q  1927-1928 1951-1963 Ex-P-3
2-6-2 R-4 1900-1939 40 Baldwin 1904 1928-1953  Few rebuilt to 0-6-0 442 P-6A 2590-2597 8§ CB&Q  1927-1928 1947-1954 Ex-P-2 1
2-6-2 R-4 1940-1989 50 Brooks 1905 1928-1954  Few rebuilt to 0-6-0 46-0 K-10 950-968 19 CB&Q  1908-1914 1931-1954  Rebuilt trom 2-6-0 i
2-6-2 R-4 2000-2049 50 Baldwin 1906 1928-1951  Few rebuilt to 0-6-0 4-6-0 K-4 700-723 24 CB&Q  1900-1904 1931-1953
2-6-2 R-5 2050-2224 175 BLW Brks 1906-1907 1928-1953 4-6-0 K-5 800-807 8 CB&Q  1904-1905 1929-1930
2-8-0 D-4A 3100-3174 75 Schen 1903 1928-1946 4-6-2 S-1  2800-2869 70 BLW, Schenectady '
2-8-0 D-4B 3175-3199 25 Baldwin 1903 1928-1932 1906-1909 1933-1955 Most rebuilt to S-1A I
2-8-0 D-7 3030.30312 Baldwin 1903 1928 Ex-lowa & St Louis 462 S-2  2900-2949 50 Baldwin 1910 1933-1955 Most rebuilt to S-2A [
2-8-2 Q-1 5000-5059 60 Baldwin 1910-1911 1927-1951 4-6-2 S-3  2950-2974 25 Baldwin 1915 1918 1951-1958 I
2-8-2 Q-1A 4940-4999 60 Baldwin 1923 1951-1957 4-6-4 S-4  3000-3011 12 Baldwin 1930 1955- 4 rebuilt to S-4A
2-8-2 Q-1A 5060-5147 88 Baldwin 1917-1922 1953-1957 4-6-4 S-4 3012 1 CB&Q 1935 1955 !
2-8-2 Q-2 5200-5299 100 Baldwin 1912-1913 1931-1954 4-6-4 S-4A 4001 1 CB&Q 1938 |
2-8-2 0-3 5300-5359 60 Baldwin 1915-1919 1951-1956 4-8-2 B-1  7000-7007 8 Lima 1922 1953 |
2-8-2 Q-4 5500-5514 15 Baldwin 1919 1954-1957 4-8-2 B-1A 7008-7020 13 Baldwin 1925 1953-1955
2-10-2 M-1  6000-6004 5 Baldwin 1912 1933, 1950 4-8-4 Q-5 5600-5607 8 Baldwin 1930 1956-
2-10-2 M-2  6100-6107 8 Baldwin 1914 1951-1953 4-8-4 Q-5A 5608-5635 28 CB&Q 1936-1940 1953-
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CHICAGO GREAT WESTERN RAILROAD

The Chicago Great Western began life as the Minnesota & North-
western Railroad, which completed a line from St. Paul, Minn., to Chica-
go in 1888. In 1891 the company opened a line southwest from Oelwein,
lowa, to Kansas City, and in 1903 west and southwest from Oelwein to
Omaha. During the 1890s it acquired a few secondary lines in southeast
Minnesota and northern lowa, but for the most part it remained a rail-
road with only main lines, no branches. It acquired the Chicago Great
Western name during a reorganization in 1892.

The CGW was never a major passenger carrier. The 2-104s the CGW
acquired in 1930 for fast, heavy freight trains were unique in the Upper
Midwest. Most of the road’s competitors used 4-84s because they were
also useful for heavy passenger trains — CGW’s passenger trains never
outgrew their light Pacifics.

The CGW explored the possibilities of gas-mechanical and gas-elec-
tric cars and diesel locomotives quite early, began dieselizing in earnest
in December 1946, and completed the job in 1950. It acquired a reputa-
tion for long sets of Electro-Motive F units pulling long, heavy, infre-
quent freight trains.

The road had to compete hard for freight traffic. Its main routes
from Chicago to Kansas City, Omaha, and the Twin Cities were paral-
leled by five or six other railroads, and on each of those routes at least
two of its competitors continued beyond those gateway cities. By the
time the CGW was merged by the Chicago & North Western in 1968
there was considerably more rail capacity than necessary between
Chicago and the Missouri River, and the C&NW abandoned most of
CGW's lines.

Freight locomotives

The ten G-3-class 2-8-0s of 1900 were Vauclain compounds with 55"
drivers. They were converted to single-expansion locomotives between
1903 and 1907. The G-2 class 2-8-0s delivered by Rhode Island in 1901
were the same size, about 180,000 pounds, but were cross-compounds.
They were simpled and converted to 0-8-0s in 1909 and 1910.

The G-3 Consolidations were the next size larger: 63" drivers, 24" x 30"
cylinders, and 222,650 pounds total weight. Between 1927 and 1930 12 of
the class were rebuilt with larger fireboxes and 26" cylinders (gaining
18,000 pounds in the process) and reclassed G-4.

CGW discovered the 2-6-2 type in 1902 and within a year had 95
Prairies on its roster in six classes, 63 built by Brooks and 32 by Rhode
Island. Among the 2-6-2s there was considerable variation in cylinder
size and boiler pressure, the latter ranging from 150 to 225 pounds. The
F-1 and F-6 classes were passenger engines, with 73" and 68" drivers,
respectively; both classes were rebuilt to Pacifics. The other classes,
F-2 through F-5, were freight engines with 63" drivers. The F-2s and F-4s
were built as compounds and later simpled; the F-3s were ultimately
rebuilt to Pacifics, but half of them became 2-6-6-2s first. A number of
F-4s and F-5s were rebuilt with superheaters, piston valves, and
Walschaerts valve gear and were reclassed F-7. Most of the F-4s, F-5s,
and F-7s were scrapped between 1929 and 1932; the F-7s that weren't
scrapped then survived until 1950.

The Great Western received 10 2-8-2s from Baldwin in 1912: class
L-1, 700-709. They had 63" drivers and 27" x 30" cylinders, and weighed
283,000 pounds. Baldwin delivered 10 more in 1916. The principal dimen-
sions were the same, but they weighed 2,900 pounds more and were
classed L-2.

In 1918 the USRA assigned 10 light Mikados to the CGW. The road
numbered them 750-759, well above its own 2-8-2s, and classed them
L-3. When CGW returned to Baldwin in 1920 for 10 more 2-8-2s, it spec-
ified not USRA copies but returned to its own 1912 design, and 720-729
were classed L-1a. Between 1937 and 1939 Oelwein Shops rebuilt six
L-1s with stokers, new frames, and disk main drivers, classing them L-1b
and adding 30 to their numbers.

In 1916 Baldwin delivered seven 2-10-2s to the Great Western, class
M-1, numbers 800-806. They weighed almost as much as a USRA light
2-10-2 and had cylinders and drivers both 3" larger in diameter, but with

107



Mikado 716 was built by Baldwin in 1916, and in this builder photo is classed
L1a. Baldwin photo.

Chicago Great Western's best-known locomotives were the Texas types built
by Lima and Baldwin in 1930 and 1931. Except for details they are duplicates
of Texas & Pacific’s 2-10-4s. Lima photo.

a boiler pressure of 180 pounds tractive effort was only 43,440 pounds,
considerably tess than that of any of CGW's Mikados. Five 2-10-2s were
scrapped in 1936 and a sixth in 1939; No. 800 hung on untit 1950.

in 1929 the road ordered 15 2-10-4s from Lima, and in 1930 6 more
from Lima and 15 from Baldwin. They differed from Texas & Pacific’s
2-104s only in a few details: coal instead of oil fuel, a second sand dome
behind the steam dome, and Coffin or Worthington feedwater heaters
instead of the Elesco units used by T&P. The T-1 and T-2 classes had
conventionat trailing-truck boosters, and the T-3 ctass had Bethtehem
Auxiliary Engines driving two axles of the rear tender truck. The 2-10-4s
were assigned to the routes from Oelwein to Chicago, St. Paul, and
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Kirmeyer, Missouri, across the Missouri River from Leavenworth, Kansas
— the Missouri River bridge there couldn’t support a Texas type. Soon
after the 2-104s arrived, Great Western began to place many of its older
locomotives in dead storage.

L-la Mikes 724 and 727 were converted to oil burners in 1940 and
assigned to work between Kirmeyer and Kansas City. In 1941 and 1942
wartime traffic caused CGW to pult three -2 Mikados (710-712) and four
Consolidations out of storage and rebuild them.

Great Western took delivery of ten 2-6-6-2 Mallets from Batdwin in
1910. The low-drivered machines proved unsuitable, and by the time
CGW sold them to Clinchfield in 1916, 20 2-8-2s had joined CGW's roster.
CGW had three more 2-6-6-2s, which it built from three 2-6-2s, much as
the Santa Fe did — the front section of the boiter of the homemade Mal-
lets was a feedwater heater. The three were soon taken apart and rebuitt
into Pacifics.

Passenger locomotives

Great Western’s Ten-Wheelers were a curious tot. The E-3 class, Nos.
235-244, built by Rhode Istand in 1900, had 63" drivers, making them
dual-service engines. They were sold in 1917, six to the Evansville &
Indianapotis and four (atlong with the ten Baldwin 4-6-0s in the E-1 and E-2
classes) to the Canadian government. The six E4s of 1901, 170-175, were
passenger engines with 68" drivers; the sote E-5, built by Baldwin in
1902, 63". The E-6 and E-7 classes, built by Baldwin in 1909 and 1910,
were similar and had 73" drivers. The E-6s went to scrap in 1930 and
1930; the E-7s were rebuilt with stokers and lasted untit the end of steam.

In 1910 Great Western began converting the F-6 Prairies to Pacifics in
the K-1, K-2, K-3, and K-3a classes. The differences among the classes
were primarily in cylinder size and boiler pressure; all kept the 68" driv-
ers they had as Prairies, except the solte K-2, which had 70" drivers for
two years before it became a K-3 (and later a K-2a). Superheaters were
applied after conversion, necessitating further reclassification. At least
one member of each class was subsequently classed K-2a. Most were
scrapped between 1929 and 1932. The six that survived through World
War It were att in the K-2a class.




The E-7-class Ten-Wheelers were obviously passenger engines with their 73"
drivers. Disk drivers such as No. 507 received during a visit to Oelwein shops
were rare on small locomotives, particularly in full sets. Photo by Henry J.
McCord.

Five Pacifics were delivered by Baldwin in 1913, 925-929, class K-5,
and three more, 930-932, in 1916. They were about the same size as
USRA light Pacifics. The first three, 925-927, were scrapped in 1932; the
others remained in service until 1950.

Between 1915 and 1918 CGW rebuilt the three H-2 Mallets, which
had been rebuilt from F-3 Prairies, and the other three F-3s into K-6
class Pacifics. They had 63" drivers and weighed 211,200 pounds, less
than the E-7 class Ten-Wheelers.

Switchers

Great Western's largest group of switchers was the B-5 class, 15 0-6-0s
built by Baldwin in 1915 and 1916. They had 51" drivers and piston
valves; engine weight was 156,620 pounds. The road received five USRA
six-wheel switchers from Pittsburgh in 1919 and classed them B-6. Two
more 0-6-0s, the B-7 class, were delivered by Baldwin in 1922. They were
5,000 pounds lighter than the USRA engines; boiler pressure was 10
pounds lower; cylinder diameter was an inch greater; piston stroke was
two inches less; tractive force worked out to about the same. There

s

Light Pacific 905 has a slightly British look, with its capped stack, curved run-
ning board step, and lack of external plumbing. It was built by Brooks in 1903
as a 2-6-2, rebuilt to a Pacific in 1911, and given its British styling in 1924.
Photo by C. W. Jernstrom.

may have been an advantage in having drivers the same size as several
previous 0-6-0 classes. When CGW leased the St. Paul Bridge & Terminal
Railroad in 1934 it acquired B-8-class 0-6-0s 10 and 11 and 2-6-0s 12-16.

In 1908 the road rebuilt G-1-class 2-8-0 No. 303 into an 0-8-0. It was
reclassified J-1 but retained its number. In 1910 the entire G-2 class of
2-8-0s was rebuilt into J-2-class 0-8-0s, and were converted from cross-
compounds to simple locomotives at the same time. G-1 No. 308 became
a J-1 in 1917. Two large 0-8-0s built by Baldwin in 1925 and 1926 were
former St. Paul Bridge & Terminal engines. They were chunky-looking
machines with large air reservoirs on the pilot beam and Elesco feed-
water heaters hung out ahead of the smokebox.

Oddities

CGW'’s homemade 2-6-6-2s count as oddities, with their Stephenson
valve gear and inside piston valves. The shops at Oclwein didn't reserve
disk drivers for large, modern locomotives: 4-6-0s and 2-6-2s received
them — even though the latter retained their inside-journal spoked trail-
ing trucks. Several of the road’s Pacifics received a measure of British
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styling, primarily concealed piping and flanged stacks, but at least one
was painted red and lined in gold for the Twin-Cities-Rochester Red Bird
of 1925.

CGW STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder  Built Retired Notes

0-6-0 B-3 450-454 5 Brooks 1902 1936, 1948

0-6-0 B-4 455-464 10 Baldwin 1911 1935, 1948

0-6-0 B-5 465-479 15 Baldwin 1915 1916 1949-1950

0-6-0 B-6 480-484 5  Pittsburgh 1919 1949-1950 USRA

0-6-0 B-7 485-487 3 Baldwin 1921 1936. 1950

0-6-0 B-8 10,11 2 Alco 1907 1948 Ex-StPB&T

0-8-0 J-1 303,308 2 CGW 1909, 1917 1932, 1930 Rebuilt from
G-12-8-0s

0-8-0 J2 310-319 10 CGW 1910 1930-1932

0-8-0 J3 17 1 Baldwin 1925 1950 Ex-StPB&T

0-8-0 J4 18 1 Baldwin 1926 1950 Ex-StPB&T

2-6-0 D-3 12-16 5 Alco 1914-1917 1948, 1950 Ex-StPB&T

2-6-2 F-1  180-182 3 Brooks 1902 Rebuilt to 4-6-2s 921-923

2-6-2 F-2 221-246 26 Rhodels. 1902 1929-1930

2-6-2 F-3 247-252 6 Rhodels. 1902

247,248, 250 rebuilt to 2-6-6-2s 650-652 in 1910
249-251 rebuilt to 4-6-2s 953-955 in 1916-1918

2-6-2 F-4 253-272 20 Brooks 1902 1929-1932, 1950
11 F-4s rebuilt to F-7a, 3 of which lasted until 1950
2-6-2 F-5 273-292 20 Brooks 1903 1929-1932, 1950

10 F-5s rebuilt to F-7b, 6 of which last until 1950

2-6-2 F-6 901-920 20 Brooks 1903
All rebuilt to K-1, K-2, and K-3-class 4-6-2s

2-8-0 G»1 300-309 10 Baldwin 1900
Two rebuilt to J-1, two scrapped in 1930 and 1933, six sold between 1910 and 1916
2-8-0 G-2 310-319 10 Rhodels. 1901 All rebuilt to J-2
2-8-0 G-3 320-359 30 Baldwin  1909-1910 1930-1950 12 rebuilt to G-4

2-8-0 G-4 600-611 12 CGW 1927-1930 1949-1950

600-611 rebuilt from 356. 330, 346, 322, 344, 359, 328, 332, 336, 337, 325, and 323

110

Published rosters:

Railroad Magazine, July 1939, page 121

Ruailroad Hhstory, No. 154, page 86

Type
283

N

l\l)r\J
qooa
N

ro

OOOOOO

N b&b&br\)

h
N

0”07—‘—‘—-—‘—‘—‘(2

o)
d

MNMNNNN’\JI\J

>

b
PP
Soooco

i
i

Class Numbers

L-1

700-709

720-729
710-719

750-759
800-806
850-864
880-882
865-873
874-879
883-885
600-609
650-652

235-244
170-175
220

500-503
504-509

. K-2,K-3

901-920
921-923

925-932
950-952

968-965

Qty
10

10

15
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Builder
Baldwin

Baldwin
Baldwin

Baldwin
Baldwin
Lima
Lima
Baldwin
Baldwin
Lima
Baldwin
CGW

Rhode Is.
Richmond
Baldwin
Baldwin
Baldwin

cGw
cGw

Baldwin
CGW

CGW

L1703, 705-709 rebuilt to L-1b 733, 735-739

L2710, 712, 716 rebuilt to L-2b 740-742

Rebuilt 1916-1918 to 4-6-2s 950-952

Built Retired
1912 1949-1950
1920 1942-1950
1916 1950

1918 1939-1950
1916 1936-1950
1930 1948-1950
1931 1948-1950
1930 1948-1950
1930 1948-1949
1931 1948-1949
1910

1910

1900 Sold 1917
1901 1914-1921
1902 Sold 1916
1909 1930-1931
1910 1950
1910-1917 1932-1950
1911-1912 1932
1913,1916 1932, 1950
1915 1932
1916-1918 1932

Rebuilt from 2-6-2s 249, 251, and 252

Sold to Clinchfield 1916

Rebuilt from 2-6-2s 180-182

Rebuilt from 2-6-6-2s 650-652

Notes

USRA



CHICAGO, INDIANAPOLIS & LOUISVILLE RAILWAY

By 1900 the Chicago, Indianapolis & Louisville had achieved full
growth. It consisted of two main lines that crossed at Monon, Indiana:
Chicago to Indianapolis, and Michigan City, Ind., to Louisville; plus sev-
eral branches into coal- and limestone-producing areas west of the
Louisville line. The town where the main lines crossed gave the road
its nickname, the Monon Route. In 1902 it came under the joint control
of the Southern Railway and the Louisville & Nashville. It prospered for
a while, but began to decline in the 1920s. Baltimore & Ohio acquired
the Monon's principal connection at Indianapolis, the Cincinnati, Indi-
anapolis & Western; and the Monon’s two owners preferred other routes
from Louisville to Chicago for connecting traffic. The C&IL entered bank-
ruptey in 1933 and continued to decline to the point where abandon-
ment was imminent.

In 1946 the Monon was reorganized. Its new president, John W. Bar-
riger lll, undertook a complete rebuilding of the railroad, and high on
his agenda was replacing Monon's steam locomotives with diesels. The
last steam locomotive in service was 0-6-0) No. 95, assigned to switch-
ing at New Albany, Ind.; it was taken out of service on June 28, 1949.

Twelve-Wheeler 205 was built by Brooks in 1899. Its inboard valves and
narrow Belpaire firebox are typical of Brooks locomotives of the time. It was
renumbered 225 in 1911 and rebuilt in 1926 with outboard piston valves,
Walschaerts valve gear, a wide radial-stay firebox above the drivers, and
an extended smokebox. 205, Alco Historic Photos; 225, collection of Harold
K. Vollrath.

Most of Monon's steam locomotives were built by Alco’s Brooks
Works. A general renumbering took place in 1911; those numbers are
used in the text and tables below.

Freight locomotives

The Monon's most significant deviation from the usual progression
of freight locomotive types was the Twelve-Wheeler: 22 of them between
1898 and 1903. Both classes had 21" x 26" cylinders; the E-1s had 55"
drivers, the E-2s, 57". The 4-8-0 was not uncommon at the turn of the
century, but it was often a cross-compound locomotive. Monon's were
built as simple (single-expansion) locomotives with inboard piston
valves. The E-1s were rebuilt in the 1920s with outboard piston valves
and Walschaerts valve gear and survived until dieselization; the E-2s
were scrapped in 1936 and 1937 without being rebuilt.

The 48-0s were followed by several classes of 2-8-0s, mostly 57"-driv-
ered machines weighing from 194,000 to 216,000 pounds. The H-3 class
(built after the H-5 and before the H-6) had 63" drivers.

All the Monon's Mikados had 63" drivers. The J-1s, built in 1912,
1918, and 1923, were slightly lighter than the USRA light 2-8-2 but had




Pacific 432 displays the flanged or capped stack and below-center headlight
that make up the Monon look. Photo by Richard J. Cook.

28" x 30" cylinders which yielded slightly more tractive effort. Five USRA
light 2-8-2s camme to the Monon right after the 1918 batch of J-1s. Monon
reverted to its own design for the 1923 J-1s, but the J-3s of 1926 were
beefed-up copies of the USRA design, 31,000 pounds, with 27" x 32" cylin-
ders. The J-4s, Monon's last steam engines, shared dimensions with the
J-3s but were yet heavier

The largest locomotives on the Monon were eight 2-10-2s, five buiht
by Alco’s Schenectady Works in 1914 and three by the Brooks Works
in 1916.

Monon's decline in the late 1930s and early 1940s gave it an excess of
motive power when other railroads were eager to buy used steam loco-
motives. Two 2-10-2s were sold to the Tennessee Railroad, one in 1942
and the other in 1945. In 1941 and 1942 Soo Line took eight J-1 2-8-2s;

sther J-1s went to the Tennessee and the Pittsburgh & West Virginia.

™2

The J4s were all sold upon diesetization to the Pittsburgh & Shawmut
(eight) and the Tennessee, Alabama & Georgia (two).
Passenger locomotives

Monon received two Atlantics in 1901. They were typical Brooks
Attantics of the turn of the century, with 73" drivers, inboard piston
valves, and inboard bearing traiting trucks. During the 1920s they were
rebuilt with outboard piston valves, Baker valve gear, and cast trailing
trucks. They eventually proved too light for steel passenger trains and
were scrapped in 1936.

The 69" drivers of the two G-6 Ten-Wheelers of 1900 indicate they
were intended for passenger service, but in the early 1920s they were
rebuilt along with a number of older 4-6-0s into branchline engines with
51" drivers.

Most of Monon’s 4-6-2s were light machines, ranging from 209,000
to 227,000 pounds total weight (the USRA light Pacific weighed 277,000
pounds). The principal difference between the K-1 and K-2 Pacifics, built
between 1905 and 1907, was a hatf inch of cylinder diameter; both had
69" drivers. Rebuitding removed that difference — as rebuilt, both class-
es had 212" x 26" cylinders. The K-3s of 1909, K-4s of 1911, and K-5s of
1912 and 1923 had 73" drivers. The K-3s and the K-4s were built with
22" x 28" cylinders; the K-5s, with 2312" x 28" cylinders. During rebuild-
ing the K-4s and K-5s got 23" x 28" cylinders.

The heaviest Pacifics on the roster were the K-6 class, built in 1916.
They weighed 285,000 pounds and had 26" x 28" cytinders and 73" criv-
ers. Too heavy for the bridges on the Indianapolis route, they were usu-
alty assigned to Chicago-Louisville night trains.

Switchers

Monon's only switchers were 0-6-0s. The three classes built after
1900 exhibit typical growth: 51" drivers and 19" x 24" cylinders for the
B-7s of 1902; 51" and 20" x 26" for the B8s of 1905-1907; and 57" and 23"
x 28" for the B-9s, built in 1923.

Proposed locomotives

In 1928 the Monon wanted a pair of engines to use as helpers on the

grade north out of the Wabash River valley at Lafayette, Ind. Baldwin




proposed a 4-10-4 that would have weighed about 475,000 pounds, as
much as a medium-size 2-104. Such engines would have required bridges
and track to be strengthened and straightened wherever they were
used; the J-4 Mikados of 1929 were a wiser choice. (In 1964 the Monon
purchased Alco C-628s and experienced roughly the same difficulties
it would have had with the 4-10-4s. The road sold them and returned
to four-axle diesel power.)

After the Depression Monon’s motive power department was
intrigued by high-speed simple articulateds. In 1936 Lima proposed a
light 2-6-6-6 to the road and in 1940 returned with a 2-6-6-4 proposal,
and the road’s engineers kept files on the performance of 4-6-6-4s of the
Delaware & Hudson and the Clinchfield. Finances precluded the pur-
chase of anything of the kind, and Electro-Motive F3s ultimately proved
far better suited to Monon's needs.

Historical and technical society: Monon Railroad Historical-Technical
Society, P. O. Box 5303, Lafayette, IN 47903

Recommended reading: Monon Route, by George W. Hilton, published
in 1978 by Howell-North Books (ISBN 0-8310-7115-X)

Published rosters: Railroad Magazine, January 1933, page 130

CI&L STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
0-6-0 B-7 2527 3 Brooks 1902 1937

0-6-0 B8 30-36 7 Brooks 1905-1907  1940-1949
0-6-0 B9 3739 3 Brooks 1923 1947

2-8-0 H-3 250-254 5 Brooks 1910 1936-1946
2-8-0 H-4 260-265 6 Brooks 1904-1905 1940
2-8-0 H-5 270-272 3 Brooks 1906 1940-1941
2-8-0 H-6 280-286 7 Brooks 1911 1941-1948
2-8-2 J-1  500-533 34 Brooks 1912-1923  1939-1948
2-8-2  J-2 550-554 5 Schenectady 1918 1947-1949 USRA
2-8-2 J-3 560-565 6 Richmond 1926 1947-1948
2-8-2  J4 570-579 10  Schenectady 1929 Sold
2-10-2 L1 600-607 8 Schen, Brooks 1914, 1916  1941-1947
4-4-2 -1 390,391 2 Brooks 1901 1936
4-6-0 G-6 140,141 2 Brooks 1900 1942, 1948
4-6-2  K-1 400-403 4 Brooks 1905 1939

4-6-2 K-2 410415 6 Brooks 1906-1907  1939-1947
4-6-2  K-3  420-422 3 Brooks 1909 1941-1947
4-6-2 K4 430-432 3 Brooks 1911 1947

4-6-2  K-5 440-445 6 Brooks 1912, 1923 1946-1948
4-6-2  K-6 450-452 3 Brooks 1916 1941-1947
4-8-0 E-1 220-231 12  Brooks 1898-1900  1946-1949
4-8-0 E-2  240-249 10  Brooks 1902-1903  1936-1937

CHICAGO, MILWAUKEE, ST. PAUL & PACIFIC RAILROAD

By Jim Scribbins

In 1900 Chicago, Milwaukee & St. Paul’s two principal routes were
from Chicago through Milwaukee to St. Paul and Minneapolis, and from
Chicago to Council Bluffs, lowa, and Omaha, Nebraska. A branch of the
Omaha route reached Sioux City, lowa, and Sioux Falls, South Dakota.
Other important lines extended north through eastern Wisconsin to the
Upper Peninsula of Michigan and north through the Wisconsin River
valley. The prairies of Minnesota, lowa, and South Dakota east of the
Missouri River were overlaid with numerous secondary and branch

lines. CM&StP added a route in 1903 between Lake Michigan and Kansas
City. Between 1905 and 1909 the Puget Sound Extension was constructed
between the Missouri River in South Dakota and Tacoma, Washington,
and a line was built westward from the Missouri River at Chamberlain,
S. D., to Rapid City. In 1921, the road leased the Chicago, Terre Haute
& Southeastern to reach Indiana coal mines for locomotive fuel, and in
1922 acquired the Chicago, Milwaukee & Gary to link the CTH&SE with
the CM&StP. The debt resulting from its post-1900 expansion put CM&StP
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into bankruptcy in 1925, and it emerged in 1928 as the Chicago, Mil-
waukee, St. Paul & Pacific.

By 1892 the road had begun classifying its locomotives by letter for
each wheel arrangement, replacing the practice of distinguishing them
only by cylinder size. By 1899 this had been reformed into the system
which prevailed until the end of steam — a class letter, with a numeral
indicating substantial differences within the same wheel arrangement.
For example, G4 through G8 4-6-0s varied in weight and tractive effort.
Suffix letters indicated minor differences: 73" drivers on G6a versus 63"
on G6f, 69 on G6p, and so on. An “s” designated engines that were
superheated after they entered service. CM&StP engine numbers
changed often: Some Pacifics carried five different numbers in the years
following 1900. The general renumbering of 1912, which remained in
effect until 1938, is used in the accompanying roster.

Jetween 1882 and 1913 nearly seven hundred locomotives were
crafted at West Milwaukee shops. Twenty-five years later the second
class S-1 4-8-4 was built there. Long before diesels brought standard-
ization and even before the standardization embodied in the USRA
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Milwaukee Road’'s 195 Prairies
were more modern than most
of their contemporaries, sport-
ing piston valves and Wal-
schaerts valve gear. The men
posing with CM&StP 2000 are
of average height (those are
63" drive wheels) and show
how large even a small steam
locomotive is. Milwaukee Road
photo.

steamn locomotives, the Milwaukee Road practiced it. The frames, fire-
boxes, boilers, cabs, and tenders of the Road’s various Pacific classes
were identical. The 4-6-2s also had identical tenders. Prairies had the
same boilers as the Pacifics. J. F. DeVoy, CM&StP's mechanical engi-
neer, designed a trailing truck used beneath nearly 600 Atlantics, Pacifics,
Prairies, and Mikados between 1905 and 1914. Standard Car Truck Com-
pany produced it for other railroads as the Barber-DeVoy truck until
outside-bearing trucks were introduced circa 1912.

Coal was the standard locomotive fuel until the Idaho forest fires of
1910, when oil was introduced for operations in the Bitter Root Moun-
tains of western Montana. After the Rocky Mountain electrification was
opened, oil was used on all steam-operated lines west of Three Forks,
Mont. The introduction of the Hiawatha in May 1935 brought oil-fired
locomotives to the eastern part of the system.

By 1950 diesels were taking over, and the road ceased making major
repairs to steam locomotives in 1953. The official last steam trip
occurred on January 4, 1955: local freight 91 from LaCrosse, Wis., to St.
Paul behind an S2 484. The confirmed last steam operation was a round




trip between Austin, Minn., and LaCrosse, Wis., by Ten-Wheeler 1004
on passenger trains 158 and 157 the night of March 15 and 16, 1957.
Freight locomotives

At the turn of the century, Ten-Wheelers hauled mainline freight.
The 4-6-0 appeared in 1881, and over 500 arrived during the next two
decades. Simple Ten-Wheelers were class G; Vauclain compounds built
between 1892 and 1903 were class B. Between 1915 and 1925 the Bs
were simpled and reclassified G6, G7, and G8.

Most freight Ten-Wheelers had 62" drivers. Baldwin built a pair of
larger-drivered engines in 1899, predecessors of the B3 and B4 class-
es, which had 68" and 69" wheels respectively, and were looked upon as
general service machines suitable for passenger service. With the arrival
of Consolidations and Mikados the Ten-Wheelers were relegated to
branchline service. The few compounds not simpled were retired dur-
ing the late 1920s. Because the Milwaukee had many branch lines, 4-6-0s
served to the end of steam.

CM&StP's first Consolidations were four built by Baldwin in 1901:
two with 55" drivers, class Cla, and two with 56", class C1b. The road
decided upon the 55" version, and Milwaukee Shops built 65 class Clc
2-8-0s between 1904 and 1907. They had the same 55" drivers, 22" x 28"
cylinders, and 177,000-pound weight as the Baldwins, but they were
rated at 41,890 pounds tractive effort, 2 pounds more than the Bald-
wins (probably a result of rounding in the calculation). They were num-
bered downward from 495 to 431; in 1912 they became 7064-7000, again
with the oldest having the highest number. Later additions to the C1
class, subclasses d, e, f, and g, were an assortment of 55"- and 57"-driv-
ered 2-8-0s acquired with the Chicago, Terre Haute & Southeastern and
the Chicago, Milwaukee & Gary.

Heavier and more powerful C2-class 2-8-0s with 63" drivers and 23"
x 30" cylinders were built during 1909 and 1910 by Milwaukee Shops
and Baldwin. They were followed in 1912 and 1913 by the C5 class, 15
from Milwaukee Shops and 35 from Brooks. They were slightly heav-
ier than the C2s and had cylinders an inch larger.

The C3 class consisted of five 1909 Rogers engines with 57" drivers

Class L2 Mikado 1884 (later 8084) was a Brooks product of 1912. Its 275,000-
pound weight and 50,700-pound tractive effort were quite respectable for the
time. Alco photo.

Later L2 Mikados like No. 432, built by Baldwin in 1923, had omsidg-journal
trailing trucks and matched the USRA light 2-8-2 in weight and tractive force.
Photo by Stanley H. Mailer.
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and 22" x 30" cylinders. CM&StP acquired two small groups of 2-8-Os
about the same size with the ldaho & Washington Northern in 1916 and
classified them C3 and (3a, at the same time reclassifying the C3s as
C3b. The lone C4 came from the Montana Railroad, and eight low-driv-
ered (9s came into the fold with Bellingham Bay & British Columbia
and the Tacoma Eastern. All but one C9 were gone before 1930. The
road’s heaviest and most powerful 2-8-0s (240,000 pounds total weight;
50,000 and 53,000 pounds tractive effort) were two groups of Chicago,
Terre Haute & Southeastern engines, which became class C7 upon lease
of that line in 1921. There were no C6 or C8 classes.

At the same time it was buying 2-8-0s the Milwaukee bought large
numbers of 2-6-2s. Brooks delivered 50 Prairies in 1907 for use on the
Puget Sound Extension. CM&StP built another 50 at Milwaukee in 1908
and 20 more the next year; Brooks built another 75, for a total of 195
class K1 engines with 63" drivers and 21" x 28" cylinders. They were
designed to haul the same size trains between the Twin Cities and Har-
lowton, Mont., that Ten-Wheelers hauled between Chicago and the Twin
Cities. In practice, the 2-6-2s were used as far west as Alberton. Mont.;
triple-heading was necessary on the mountain grades.

The road chose the 2-6-2 because the lignite from Roundup. Mont., it
mtended to burn in the engines required a large firebox. Although they
were intended for service west of the Twin Cities, within a few years
the 2-6-2s were assigned throughout the system, serving well in branch-
line and local service. Several lasted until the diesel era. Beginning in
1924, many were equipped with superheaters. Slightly smaller cylin-
ders and lower boiler pressure gave them a little less tractive effort.
Nearly all of the nonsuperheated Kls were retired during 1935-1936.

One more 2-6-2 joined the roster in 1918, a small logging engine
acquired with the Puget Sound & Willapa Harbor.

By the time the Puget Sound Extension was completed the 2-6-2s
needed assistance over the mountains, so Milwaukee Shops built 20
2-8-2s. Designated L1, the Mikados were basically enlarged K1 Prairies
with 247 x 30" eylinders and 63" drivers. They were followed by L2 Mikes
of similar dimensions, except for 26” cylinders: 40 from Milwaukee Shops
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and 155 from Brooks in 1912, and 25 from Schenectady in 1914, All L2s
were built with superheaters, and boasted about 4,000 pounds greater
tractive effort than the L1s. So highly regarded were these engines that
the road took delivery of 200 more from Baldwin between 1920 and
1923. They had outside-bearing trailing trucks and looked more mod-
ern than their prewar brothers, but had the same 54,723-pound trac-
tive effort.
In 1918 and 1919 CM&StP received 100 USRA heavy 2-8-2s, the largest
group of USRA heavy Mikados assigned to any railroad. Classified L3,
with nearly 63,000 pounds tractive effort they were the most powerful
road engines until the 4-84s arrived. The big Mikes were particularly
successful on the main line between Minneapolis and Harlowton, on
the routes to the Indiana coalfields, and in iron-ore service in upper
Michigan.
Milwaukee's 2-6-0s weren’t of any consequence. All were second-
hand, and most were acquired through the lease or purchase of other
roads. The newest was built in 1906; the last one left the roster in 1934.
Articulateds

Mountain freight called for more power than CM&StP’s first 2-8-2s
could provide, so the road placed 25 compound 2-6-6-2s from Alco'’s
Schenectady Works in service in 1910 and 1911. Designated class N1
and numbered 5000-5024 (later 9500-9524), they proved successful as
helpers, and 16 more, superheated and classed N2, arrived from Sche-
nectady during 1912. They were delivered numbered 1650-1654, 5025-
5029, and 9105-9110; post-1912 numbers were 9100-9104 and 9600-9610.
Both classes had 57" drivers and 70,396 pounds tractive effort.
Eight N1s were oil-burners from the start, assigned to work in the
Bitter Roots. After the Harlowton-Avery and Othello-Tacoma portions
of the line were electrified, most of the Mallets were converted to oil
and assigned to the ldaho division main line and the Elk River and Met-
aline Falls branches. Some went to the Coast Division to work the Mor-
ton, Everett, and Enumclaw lines. A few Nls remained coal-fired and
came east for hump yard, terminal, and ore train service.
The two electrified districts meant articulated locomotives would
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never develop on the Milwaukee as they did on other western roads.
Even so, between January 1929 and December 1931 the Tacoma, Min-
neapolis, and Milwaukee shops converted 17 Nls to single-expansion
engines with superheaters and Coffin feedwater heaters. They were
reclassed N3 and numbered 9300-9316 (after 1938, 50-66). The 9300s
had increased speed and the greatest tractive effort of any Milwaukee
steam power: 82,720 pounds. Later they received new tenders built at
Milwaukee which virtually doubled their oil and water capacity. The
Nls that were not upgraded were retired between 1927 and 1935, as
were all but three N2s.
Dual-Service Locomotives

The nearly 500 Americans on CM&StP's roster at the turn of the cen-
tury were considered dual-service power. In 1900 Baldwin delivered 25
B3 4-6-0s with 68" drivers, and 16 B4s with 69" drivers. They were Vau-
clain compounds intended primarily for freight service, but their larger
drivers enabled them to be used as passenger engines. Those not
scrapped were simpled and became classes G6 and G7 between 1915
and 1927,

In March 1930 the road received a lone Baldwin 4-8-4 which was a
stretched version of its new 4-64s — and it was referred to as a Modified
Mountain. (The road had no 4-8-2s.) Class S1 9700 was specifically
acquired to parallel the Hudsons between Minneapolis and Harlowton,
915 miles, and had 74" drivers and 62,136 pounds tractive effort. Since
the 4-6-4s proved capable of forwarding the Olympian and Colurnbian
on their own, by June 1930 No. 9700 was pulling 5,000-ton freight trains
on the Chicago-St. Paul and Chicago-Council Bluffs runs. In April 1934 oil-
burning equipment was applied to No. 9700 and it was sent to the ldaho
Division, where it took over the job of pulling the Olympian between
the two electrified zones. In 1938 it was renumbered 250.

In February 1938 Milwaukee Shops built its last steam locomotive,
4-8-4 No. 251, a duplicate of No. 250. Constructed as an oil-burner, it
spent its entire career on the ldaho division. The two Sls played dual-
service roles for a while, then during World War 1l worked in passen-
ger service full-time.

Because of wartime restrictions on new designs, the S3s combined elements
of 4-8-4s Alco had recently built for Rock Island and Delaware & Hudson — and
the result was a good looking engine. Milwaukee Road photo.

In 1937 and 1938 the road received 30 4-8-4s from Baldwin. Desig-
nated S2, they went into time freight service on the Bensenville-5t. Paul
and Bensenville-Council Bluffs runs. They later operated as far west as
Harlowton. Their only passenger assignment was to pull the Olympian
west of Minneapolis when its consist exceeded 12 cars. Ten additional
S2s were acquired in spring of 1940. The S2s were considerably larger
than the Sls, and similarities ended with the 74" drivers. The Sls com-
bined 230 pounds of boiler pressure and 28" x 30" cylinders to attain
62,136 pounds of tractive effort; the S2s had 26" x 32" cylinders, 285
pounds boiler pressure, and 70,816 pounds of tractive effort.

In July and September 1944 the road received its final 10 Northerns
from Alco. Wartime restrictions prohibited new designs, so they com-
bined a Delaware & Hudson boiler, Rock Island frame, and Union Pacif-
ic tender. They were quite different from the S2s in appearance and
closer to the two Sls in dimensions and pulling power (74" drivers, 26"
x 32" cylinders, 250 pounds pressure, and 62,119 pound tractive effort).
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Pacific 826 (earlier 3103, 6703, and 6353) was an F5. Its general appearance was
typical of all Milwaukee Road’s 4-6-2s. Photo by Jim Scribbins.

The S3s were true dual-service locomotives; the S2s were primarity
freight engines, and clearance and weight restrictions kept them out of
Chicago Union Station.

In 1950 four S3s were converted to oil and sent to the ldaho Divi-
sion, where they pulled passenger trains, including the Olympian
Hiawatha, as well as freights. Near the end of their career S3s ran with
somnie regularity between Milwaukee and Savanna, Ilt., and rarely all the
way to Kansas City — rarely because the Kansas City Division was one
of the first lines to receive FT diesels.

Passenger locomotives

I'he 4-4-2 wheel arrangement was introduced to the railway in 1896,
s designed to run between Chicago and Milwaukee in 105 min-
one intermediate stop. Could the locomotive department have
seen what engines of the same wheel arrangement would be doing
r the same division 39 years later?
venty-eight Vauclain compound 44-2s numbered 3100-3127, with
rivers and 20,420 pounds tractive effort, came from Baldwin

Milwaukee's racy F6 4-6-4s were a major step forward from the Pacifics. They
had outside-journal lead trucks, cast trailing trucks, and large tenders — but
between the Pacifics and the Hudsons the railroad had lavished its resources
on electric locomotives. Milwaukee Road photo.

between 1901 and 1903 to constitute class A2. Also in 1903 the road
took delivery of five class Als, 3013-3017, which were a continuation of
the 1896 Atlantic design, simple engines with 79" drivers and 20,197
pounds tractive effort.

Milwaukee Shops got into the act in 1907 and 1908 by constructing
five compounds, class A2b, with 22,190 pounds tractive effort and 85"
drivers, the largest ever applied to a Milwaukee Road engine. Baldwin
built 12 Vauclain compounds with the same dimensions in 1908 and
1909, ctass A2¢, Nos. 3500-3511.

tn 1907 Baldwin detlivered two Atlantics which drove on the front
axle. They were balanced compounds with 85" drivers and 22,200 pounds
tractive effort; they were numbered 3133 and 3134. One Atlantic was
acquired with the ldaho & Washington Northern. Along with the two
balanced compounds, it was simpled, and the three became class A4.
In the process the two ex-compounds were changed to drive on the sec-




ond axle. They ran until 1951 and powered the final trip of local pas-
senger train 8 from Kansas City to Davenport.

The best-known 4-4-2s on the road, and possibly the most celebrat-
ed Atlantics anywhere, were the four built for Hiawatha service. Num-
bers 1 and 2 were completed in spring 1935 to pull the original version
of the speedliner. They were the first steam locomotives intended to
cruise at 100 mph — they could reach 120 — and the first built stream-
lined. They had 84" drivers, 19" x 28" cylinders, and 30,685 pounds trac-
tive effort, and their main rods were connected to the first pair of driv-
ers. For a while they were referred to as the Milwaukee type.

Engines 3 and 4 were delivered in 1936 and 1937 to pull additional
sections of the Hiawatha and to work other fast trains between Chicago
and Milwaukee. The As were exceptionally successful engines and were
displaced only when Afternoon Hiawathas exceeded their nine-car capa-
bility. Number 3 was retired in 1949, and the others two years later.

Between 1905 and 1907 Milwaukee Shops turned out 33 class G6
Ten-Wheelers, Nos. 2300-2332, and they were followed by 13 more from
Brooks two years later, 2700-2712. All had 73" drivers for passenger ser-
vice, and 25,445 pounds tractive effort. Sixteen of them made it beyond
the 1938 renumbering as 1123-1138.

After the Hiawathas entered service, the trains on the Wisconsin
Valley line between New Lisbon and Wausau, Wis., that connected with
them were given improved status as the Hiawatha, North Woods Ser-
vice. Part of the transformation involved streamlining two 4-6-0s with
shrouds like those of the Atlantics. They also received air horns but
remained hand-fired. Originally Vauclain compound B3s, they were
rebuilt to G6s in 1925 and 1926; when they were shrouded, they were
designated class G and numbered 10 and 11. In the mid-1940s the Wis-
consin Valley line was improved to support Pacifics. In May 1945 Nos. 10
and 11 became the only Milwaukee Road streamliners to be denuded.

The road rostered four 4-6-2s in 1900. They would have been Ten-
Wheelers, but were so heavy that the extra wheels were needed to
spread their weight; thus they were not regarded as true Pacifics (they
were occasionally referred to as the St. Paul type). The first, built by

Otto Kuhler’s styling of the Hiawatha 4-6-4s of 1938 was striking, even flashy,
but lacked the unity and coherence of the Atlantics shown on page 378. Mil-
waukee Road photo.

Schenectady in 1889, was the most successful and was designated F1,
establishing the class letter for future 4-6-2s. It had 68" drivers and 19,490
pounds tractive effort, and weighed 130,600 pounds. It was rebuilt to a
4-6-0 in 1926. The other three, 143,000-pound compounds built by Rhode
Island in 1893, were lemons and were sold in March 1900 to the Savan-
nah, Florida & Western (an Atlantic Coast Line predecessor) after being
idle much of the seven years CM&StP owned them.

Milwaukee shops built another 4-6-2 in 1905, this time a genuine
Pacific designated class F2, with 72" drivers, 23" x 26" cylinders, and
32,470 pounds tractive effort. It was the first locomotive to use the
DeVoy lateral-motion trailing truck. Based on experience with No. 851
(renumbered 6050 after 1912), the road ordered 70 larger 4-6-2s, class F3,
delivered by Brooks in 1910. They had 79" drivers and 31,870 pounds
tractive effort, and weighed 247,300 pounds. Most later received super-
heaters and other modifications which increased their tractive effort
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by as much as 3,000 pounds. The first 50 were delivered as 1502-1551
and renumbered almost immediately as 3200-3249, then to 6500-6549 in
1912 and 6120-6169 in 1924. The last 20 were delivered as second 1502-
1521 and became 6100-6119 in 1912, The F3s that remained in service
in 1938 were renumbered once again to 150-198.

Three F3's received special treatment. Number 6109 was painted
orange to head the demonstration tour introducing Pioneer Limited
roller bearing equipment in 1927. Numbers 151 and 152 were streain-
lined in 1941 for the Chippewa between Milwaukee and Ontonagon,
Michigan. Later the pair were re-classed F1. The F3s were among the
best of the road's passenger power. They could run 90 mph when
worked to the utmost, and the last of them outlived all the Hudsons.

Between 1910 and 1912 Milwaukee Shops built two classes of Pacifics
for the western lines, 25 class F4 Pacifics with 69" drivers, 23" x 28"
cylinders, and 36,490 pounds tractive effort, and 15 class F5 engines
with 69" drivers, 25" x 28" cylinders, and 39,880 pounds tractive effort.
Alco's Brooks Works built 50 more F5s during 1912. The F4s were built
as saturated engines, but were superheated later. Some were rebuilt to
F5s, primarily a matter of larger cylinders. The F5s were built with super-
heaters and 185 pounds boiler pressure; most were eventually raised
to 200 pounds. The F4s and F5s carried a succession of numbers, and in
the 1938 renumbering they were placed in the 800 series, F5s below F4s.
When the Rocky Mountain, Missoula, and Coast divisions were electri-
fied. most of these Pacifics were transferred to the eastern part of the
system and many saw freight duty. All but two F4s and many F5s
received 73" drivers which altered their tractive force.

Engines 801 and 812 (by then classified F5an) were streamlined in
1941 to pull the Manilla, lowa, -Sioux Falls, S. D., section of the Midwest
Hiawatha and were reclassified F2. After World War 1l they were trans-
ferred to the Wisconsin Valley line where they handled the Hiawatha,
North Woods Service until summer 1947. Both F2s were retired in 1950.

After the F5s of 1912 there was a gap in Milwaukee Road steam pas-
senger locomotive development. During the Teens the road electrified
much of its extension to the Pacific Northwest. It purchased new pas-
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senger locomotives, but they were electric; more important, the electrics
released steain power for service on the rest of the system. In the 1920s
Milwaukee’s passenger trains began to outgrow the Pacifics. The road’s
response to the problem was to beginning fitting its passenger cars with
roller bearings, making them easier to start and keep moving.

Chicago, Milwaukee & St. Paul designed the first 464 in North Amer-
ica, but the 1925 bankruptcy ruled out construction. CM&StP referred to
it as the Milwaukee type in internal documents, but the 464 was named
Hudson when New York Central 5200 appeared in 1927 (Milwaukee’s
4-64s were often referred to as Baltics, a name applied in Europe to 4-64
tank engines). When Milwaukee Road emerged from bankruptcy in 1928
it ordered 14 464s from Baldwin. They were delivered in 1930 for service
between Chicago and Minneapolis, but they also ran between Chicago
and Omaha, and were tested between Minneapolis and Harlowton oppo-
site the single 4-8-4. In 1931 eight more arrived from Baldwin, and Hud-
sons became the norm as far west as the Rocky Mountain electrified
district. The Pacific class letter designation, F, was used for the new
engines, F6s 6400-6413 and F6as 6414-6421. Both groups had 79" driv-
ers, 26" x 28" cylinders, and 45,882 pounds of tractive effort. The F6a
class weighed 380,220 pounds, about 5,000 pounds more than the F6s.

The F6a Hudsons usually stayed west of Minneapolis, although some
F6s also covered the 915-mile district between Minneapolis and Har-
lowton. In November 1933 F6a 6415 won industry-wide recognition for
running 10 Minneapolis-Harlowton round trips (18,300 miles) in 30 days
without any time out for shopping. On July 20, 1934, No. 6402 ran the
85 miles from Chicago to Milwaukee in 67 minutes, 35 seconds. It reached
a maximum of 103.5 mph, covered 61 miles at 92.6 mph, and averaged
75.5 mph start-to-stop, a new world record for sustained high-speed
steam operation.

For obscure accounting reasons F6as 6414-6418 were Chicago, Terre
Haute & Southeastern engines and were so lettered. In the 1938 renum-
bering Nos. 6400-6421 became 125-138, 142-146, and 139-141. In Octo-
ber 1945, Nos. 132 and 133 were converted to oil fuel and sent to the
Idaho division. The F6s and F6as finished their careers in Chicago sub-




urban service. Chicago, Terre Haute & Southeastern. They were modest-sized engines

In 1938, the road was planning more and longer Hiawatha trains, weighing 171,550 pounds and exerting 34,666 pounds tractive effort.
making even better steam power imperative. There emerged from Alco The Southeastern probably used them for switching coal mines. After
that summer six striking Hudsons, Nos. 100-105, class F7. They were they became CMStP&P class D1 they were used at Savanna, 1., and
streamlined 84"-driver machines, similar in size and concept to Hud- Dubuque, lowa. Most heavy switching chores were handled by 2-8-0s.
sons delivered to Santa Fe and Chicago & North Western about the Oddities
same time. Unlike the Atlantics they were coal burners. They were For its 3-foot-gauge branch between Bellevue and Cascade, lowa,
assigned to the Morning Hiawatha, the Pioneer Limited, and Olympian the road acquired two secondhand 42"-drivered 2-6-0s with 14,280 pound
between Chicago and Minneapolis. At the beginning of the 1940s the tractive effort from the Birmingham Rail & Locomotive Company in 1926
eastbound Morning Hiawatha was scheduled to cover the 78.3 miles and 1928. Classed NM2, they were numbered 3 and 2, and had been
from Sparta to Portage, Wis., in 58 minutes — 81 mph start-to-stop, the built by Baldwin for New York’s Catskill & Tannersville in 1908 and 1901.
world’s fastest regularly scheduled steam-powered train. The branch and its locomotives were sold in 1933 to the independent

After the Chicago-Minneapolis Hiawathas were dieselized, the F7s Bellevue & Cascade.
ran to Omaha on the overnight Arrow and pulled Chicago-Milwaukee CM&StP owned four Shays built in 1907 and 1908, two of its own and
trains, but they weren't well suited to anything but the fastest passenger two from the ldaho & Washington Northern. All were off the roster by
schedules. They were scrapped between 1949 and 1951, before any of 1927.
the earlier Hudsons were retired. Historical and technical society: Milwaukee Road Historical Associa-

Switchers tion, 5711 Modernaire Street, Madison, Wis. 53711

CM&StP owned a bundle of 04-0s built between 1870 and 1893. Many Recommended reading:
lasted until the late Teens. The 0-6-0s did not come on the property in The Hiawatha Story, by Jim Scribbins, published 1970 by Kalmbach Pub-
quantity until the 1890s. Continuing an existing design, Milwaukee Shops lishing Co., P.O. Box 1612, Waukesha, Wis. 53187 (ISBN 0-89024-018-3)
built 16 14s between 1900 and 1902. With 51" wheels, they developed Milwaukee Road Remembered, by Jim Scribbins, published in 1990 by
23,800 pounds tractive effort. Kalmbach Publishing Co., P.O. Box 1612, Waukesha, Wis. 53187 (ISBN
Introduced in 1902, class 15 quickly became the standard CM&StP 0-89024-075-2)
yard goat. Milwaukee Shops built 172 of them through 1913. They rolled Published rosters:
on 51" wheels and had 28,158 pounds tractive effort. Ten 16s built in Railroad History, No. 136, entire issue
1913-14 were Milwaukee Shops’ last switchers. They had the standard 51" Railroad Magazine: October 1932, page 402;: November 1939, page 60
wheels, but boasted 31,200 pounds tractive effort. (renumbering of 1939); February 1951, page 78; June 1970, page 50
The road owned only two 0-8-0s, 1913 Baldwins acquired with the (renumbering of 1939)
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CMStP&P STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class 1912 1938 Qty Builder  Built Retired Notes
Nos. Nos.
0-6-0 142 1137-1159 23 CMA&StP 1900-1902 1926-1930
0-6-0 15 1160-1165 6 CM&StP 1902-1903 1931-1934
0-6-0 158  1166-1296
4500-4534 1400-1522 166 CM&StP 1903-1913 1933-1955
0-6-0 15b 1535, 1536 2 BW 1907-1910 1934 Ex-CM&G
0-6-0 16s  1297-1306 1525-1534 10 CM&SP 1913-1914 1948-1956
0-8-0 D1 1400-1401 1550-1551 2 BLW 1913 1952 Ex-CTH&SE
2-6-0 M1 6004, 6005 2 BW ca 1905 1925, 1927
Ex-Montana Railroad
2-6-0 Mic 2956, 2957 2 BW 1901 1930 Ex-CTH&SE
2-6-0 M1d 2958-2964 7 Rogers  1904-1905 1930. 1934
Ex-CTH&SE
2-6-0 Mile 2965-2968 4 Brooks  1904-1905 1934 Ex-CM&G
2-6-0 M2  2975-2978 4 Schen 1905-1908 1927, 1934  Ex-CJRy
2-6-0 NM2 23 2 BWW 1901. 1908 Sold 1933
2-6-2 K1 5000-5049 900-912 50 Brooks 1907 1935-1955
2-6-2 K1 5500-5519 913-918 20 CM&StP 1908 1935-1954
2-6-2 K1 5520-5569 919-936, 955
50 Brooks 1908 1935-1955
2-6-2 K1 5570-5619 938-950
957.958 50 CM&StP 1908-1909 1935-1955
2-6-2 K1 5620-5644 951-960 25 Brooks 1909 1935-1955
2-6-2 Kla 5100 1 BLW 1910 1927
Built as Pacific & Eastern 102, acquired with Puget Sound & Willapa Harbor
2-6-6-2 N1 9500-9524 25 Schen 1910-1911 1927-1935
17 rebuilt to N3
2-6-6-2 N2 9100-9104, 9600-9610
90-92 16 Schen 1912 1934-35, 1949
2-6-6-2 N3 9300-9316 50-66 17 1929-1931 1950-1954
Rebuilt from N1
2-8-0 C1 7000-7064 1375-1395 65 CMA&StP 1904-1907 1934-1949
2-8-0 C1 7065-7068 1396 (ex-7066) 4 BLW 1901 1934-1940
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Class 1912

Nos.
Cid  7069-7078
Cle 7079-7083
Cif  7084-7087
C2 7600-7624
c2 7100-7149
C3b  7500-7554
(&) 7555-7560
C4 7500
C5 7200-7204
C5 7205-7239
C5 7240-7249
c7 7700-7716
C9d 7564
C9% 7565
L1 8500-8519
L2 8000-8039
L2 8040-8154
L2 8155-8179
12 8200-8299
L2 8300-8399
L3 8600-8649
(K} 8650-8699
H7 731782
H8  900-904
H8  905-908

1938
Nos.

1250-1311
1263-1331
1340-1344
1345-1347

1200-1204
1205-1239
1240-1249
1350-1366

750-769
600-682
612-726
661-738
500-598
400-499
300-353
311-399

40-42

Qty Builder

10

35
10
17
1
1

20
40

Rogers

Brooks
BLW
CM&StP
BLW
Rogers
BLW

BLW
CM&StP
Brooks
CM&StP
Schen
BLW
BLW

CM&StP
CM&StP

115 Brooks

25

Schen

100 BLW
100 BLW

50
50
2

]
4

Brooks
Schen
BLW

Built Retired Notes

1908-1909 1934-1936

Ex-CTH&SE
Ex-CM&G

Ex-CM&G

1905 1934

19078 19101934

1909-1910 1939-1955

1910 1936-1954

1909 1945-1949

1907;1910-111934-1951
Ex-1&WN

1904 1927
Ex-Montana Railroad
1912 1951-1954
1912 1945-1954
1913 1945-1954

1910-1918 1950-1953
Ex-CTH&SE

1901 Sold 1926

Ex-Bellingham Bay & British Columbia

1906 1935
Ex-Tacoma Eastern
1909 1940-1954
1912-1913 1930-1955
1912 1934-1954
1914 1935-1954

1920-1921 1935-1954
1922-1923 1950-1956

1918 1938-1955
1919 1949-1956
1901 1928

Ex Davenport, Rock Island & Northwestern

Rogers
Rogers

1934-1951 Ex-CTH&SE
1934 Ex-CTH&SE

1904
1905




CMStP&P STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type
4-4-2

442
4-42
442
44-2
442
442
46-0
4-6-0
460

4-60
4-60

Class 1912

Nos.
A
Al 3013-3017
A2 3100-3127
A2b  3128-3132
A2c  3500-3511
Adas 3135
Ads  3133,3134
B2 4137-4143
B3 4201-4225
B4 4301-4382
G2c 2007
G4g 2185
G5s  2250-2264
G5¢c 2265
G5e  2266-2275
G6  2300-2332
G6  2700-2712
G6 2713-2717
G6  2350-2368
G6  2334-2336
G6  2372-2393
G6  2751-2775

2769,2765

Built Retired Notes

1935-1937 1949, 1951
Streamlined

1903 1934-1940

1901-1903 1926-1929 Compound

1907-1908 1927-1929 Compound

1908-1909 1928-1930 Compound

1909 1951 Later Bdas
1907 1951 Later Bds
1900 Compound,rebuilt to G6
1900 Compound, rebuilt to G6
1900-1903
Compound, rebuilt to G7, G8
1904 1931
Ex-Tacoma Eastern
1926 1930

Rebuilt from F1 No. 6000

1913-19151939-1945 Rebuilt from B1

1938 Qty Builder
Nos.
1-4 4 Alco
28,29 5 BLW
28 BLW
5 CM&StP
12 BLW
32 1 BLW
30,31 2 BLW
7 BLW
25 BLW
82 BLW
1 BLW
1
1185-1198 15
1 BLW
10 BLW
33 CM&StP
1123-113313  Brooks
5 BLW
1140-1160 22
3 BLW

1161-1182 22
1100-1122 23

10, 11 2

1907 1927
1903 1934
1905-1907 1931-1948
1909 1930-1948
1907-1908 1935
1914-1918 1932-1954

Rebuilt from B2
1904-1906 1926,1932
Aacquired with TE; 2334 sold 1926
1921-1928 1941-1955

Rebuilt from B2
1915-1927 1940-1954

Rebuilt from B3

Ex-BB&BC 32

Ex-1&WN

1926,1925 1951

G
Streamlined, classed G, 1936, 1937; destreamlined 1945; renumbered 1111, 1112 in 1948

Class 1912

Nos.
G6  2337-2340
G7  2400-2455
G7  2800-2824
G7  2852-2865
G7  2867-2890
G8  2600-2641
F1 6157, 6160
F2 6050
F2 6301,6320
F3 6100-6169
F4 6200-6219
F5 6300-6349
F5 6350-6354
F5 6365-6370
F6 6400-6413
Féa  6414-6421
F7
S1 9700
S1
S2
S3
X1 1,25
X2 I&WN 5, 6

1938
Nos.

aty
4

1090-1093 56
1094-1097 25
1075-1084 10
1050-1073 24

1000-1041 42

151,152 2
1
801,812 2
150-198 70
875-890 20
800-846 50
825-857 15
832-855 6
125-138 14
139-146 8
100-105 6
250 1
251 1
200-240 40
260-269 10
2
2

Builder

Rogers
CM&StP
CM&StP

Brooks
CM&StP
Brooks
Brooks
CM&StP
Brooks
CM&StP

BLW
BLW
Alco

BLW
CM&StP
BLW

Alco
Lima
Lima

Built Retired Notes
1905 1934 Ex-CTH&SE
1904-1906 1928-1939
1909 1929-1940
1921 1940-1954

Rebuilt from B4
1915-1920 1948-1954

Rebuilt from B84
1919-1925 1948-1957

Rebuilt from 84

1910 1954 Built as F3
1905 1929

1912 1950 Built as F5
1910 1929-1954

1910 1934-1954

1912 1935-1954

1911-1912 1934-1954
1914-1926 1935-1954
Rebuilt from F4

1930 1952-1954

1931 1952, 1954

1938 1949-1951 °
Streamlined

1930 1954

1938 1954

1937-1940 1954-1956
N0.200 renumbered to 230

1944 1954, 1956
1907, 1908 1927
1907 1919
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CHICAGO, ROCK ISLAND & PACIFIC RAILWAY

In 1900 the Rock Island’s principal routes extended west from Chica-
go through Des Moines and Omaha to Denver and southwest through
Kansas City to Fort Worth. The road controlled the Burlington, Cedar
Rapids & Northern, which had several lines running northwest across
lowa from the Mississippi River. (CRI&P merged the BCR&N in 1902).
The Rock Island expanded considerably during the first decade of the
20th century. It acquired or built lines from Memphis west across
Arkansas and Oklahoma to Amarillo, Texas; from Liberal, Kansas, south-
west to Tucumcari and Santa Rosa, New Mexico; from Kansas City east
to St. Louis and north to the Twin Cities; from Little Rock south to
Eunice, Louisiana; and (jointly with the Burlington) from Dallas through
Houston to Galveston, Texas.

Because of the expansion and the merger of subsidiaries there was
a general locomotive renumbering in 1903. Rock Island used several
locomotive classification systems, eventually settling on one based on
tractive effort. The roster here uses the 1903 numbers and the final clas-
sification scheme.

Rock Island became embroiled in the empire building of the early
part of the century, and found itself in receivership from 1915 to 1917.
When management was returned to the stockholders in 1917 the new
board included directors with financial interests in American Locomo-
tive Company. Thereafter Alco built all Rock Island’s steam locomo-
tives. The Rock got into financial trouble again and was in bankruptcy
from 1933 to 1948. The road wasn't a hard-luck case like the New York,
Ontario & Western or the Colorado Midland (at least not until the late
1960s), but neither was it a Santa Fe or a Burlington — and those were
its most intense competitors.

In the nid- and late 1920s the Rock converted to oil fuel south and
west of Kansas City. Thereafter most orders for locomotives were divid-
ed between coal burning and oil burning. The last appearance of steam
in revenue service was in July 1953. During floods in April 1954 an 0-8-0
substituted for diesel switchers at Des Moines.
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Freight locomotives

Burlington, Cedar Rapids & Northern took delivery of ten 4-6-0s, Nos.
200-209, from Brooks in 1901. They had inside piston valves, Belpaire
fireboxes, and 63" drivers, and were BCR&N'’s heaviest freight engines.
They became Rock Island 1490-1499.

In 1901 and 1902 the Rock ordered 91 freight 4-6-0s from Brooks, all
64"-drivered machines with 20" x 28" cylinders. They were numbered
1401-1471 and 1501-1520; No. 1454 was of a different class.

The C-39 class 2-8-0s, 1600-1700, were built by Brooks in 1903 and
1904. They had 63" drivers, 22" x 30" cylinders, and inboard piston
valves, and weighed 206,000 pounds (1700 was renumbered 1600 about
1908). They were followed in 1907 by Baldwin-built 1701-1783, which
had cylinders an inch greater in diameter, slide valves, and Walschaerts
valve gear. Brooks constructed another 164 similar 2-8-0s, 1901-2064,
between 1907 and 1910. Locomotives 1901-1910 had slide valves and
Walschaerts valve gear; 1911-1930 had slide valves and Stephenson gear;
1931-2064 had outside piston valves and Walschaerts valve gear. After
rebuilding and superheating in the 1920s, Nos. 1701-1783 and 1902-2064
were classified C43. Schenectady-built Consolidations 2100-2144, which
had 57" drivers, were transferred from the St. Louis-San Francisco soon
after they were delivered in 1907. They were also classed C43. Acqui-
sition of the Choctaw, Oklahoma & Gulf in 1902 added 90 2-8-0s, includ-
ing 12 Camelbacks, to the Rock Island roster.

In 1906 Baldwin built an experimental heavy 2-8-0 (232,000 pounds)
numbered 1799. It was exhibited at the Jamestown Exposition of 1907 but
was too heavy for Rock Island’s track and was soon sold to the New
York, Susquehanna & Western. The next year Baldwin built another
1799 with the same running gear but a smaller boiler; in fact, it proved
too small. Second 1799 was later renumbered 2200.

By 1911 increasing traffic, higher speeds, and steel freight cars called
for more steaming capacity than the 2-80s had. The Rock Island designeel
a 2-8-2 with 63" drivers and 28" x 30" cylinders (like its newest 2-8-0s)



Consolidation 2110 was built for the Frisco in 1907 and almost immediately
transferred to the Rock Island — the two roads were under common control at
the time. Photo by Ralph L. Graves.

plus a firebox with 63 square feet of grate area and 180-pound boiler
pressure. Baldwin delivered 40, numbered 2500-2539, in 1912: Alco's
Schenectady Works built 10, numbered 2540-2549, that same year. The
Baldwin engines had Baker valve gear; the Alco engines, Walschaerts.
Baldwin delivered 25 more in 1913, and Alco delivered another 20 in
1918, for a total of 95 prewar K-60 locomotives.

During World War 1 the USRA allocated the Rock Island 20 light 2-8-2s.
Baldwin built nine, 2300-2308, and Schenectady built 11, numbered 2309-
2319, which first went to the Texas & Pacific, where they were found
too light. The USRA engines had large grates and were equipped with
stokers, so they could produce more steam than the Rock Island’s own
2-8-2s; because they were lighter and had shorter tenders they could
also go places the K-60 Mikes couldn’t.

After the war the road returned to its own design, which gradually
evolved: The basic dimensions of the locomotives remained the same,
but boiler pressure increased to 190, 200, and eventually 210 pounds,
and cast trailing trucks, boosters, and feedwater heaters appeared.
Through the years the earlier 2-8-2s were raised to 190 pounds boiler

Handsome Mikado 2518, shown at Eldon, Missouri, in 1936, is a K-60, one of
143 of that class. It has a homemade “loaf of bread” tender. Photo by Wes-
ley Krambeck.

pressure, increasing their tractive effort by about 3,000 pounds; some
were equipped with stokers, and others were converted to oil burners;
some were given roller bearings on their driver axles.

The CRI&P was a flatland railroad, contending for the most part with
nothing worse than short grades up out of river valleys. The line south-
west from Rock Island, lllinois, across lowa and northern Missouri to
St. Joseph and Kansas City ran crosswise to the rivers and was hilly
and curvy. The Mikados were originally intended to replace Consolida-
tions on that route, handling trains that the 2-8-Os pulled on other por-
tions of the road. When the 2-8-2s spread to other areas, the Kansas
City route again required heavier power (Santa Fe had much the same
situation between Fort Madison, lowa, and Kansas City). In 1918 Rock
Island designed a 2-10-2 with 30" x 32" cylinders and 63" drivers and
weighing 383,000 pounds, slightly larger than the USRA heavy 2-10-2
that would be on the drawing board later that year (except in the matter
of driver size — the USRA engine would have 57" drivers). The first ten
of the class arrived from Schenectady in 1918, Brooks built 15 more in
1920, and Schenectady built the final 10 in 1925. The second group had
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No railroad in the U. S. had more 4-8-4s on its roster than Rock Island. Num-
ber 5020, shown taking on fuel oil at Enid, Oklahoma, in 1948, was built by
Alco in 1929. Rebuilding in the late 1930s included 74" drivers, disk main
drivers, and increased tender capacity. Photo by Sid Davies, collection of
Charles E. Winters.

a few internal improvements, and the third group was built with feed-
water heaters: four Worthington BL, three Elesco bundle-type, and three
Elesco exhaust steam injectors. Even with 63" drivers, the 2-10-2s had
counterbalancing problems and were limited to 30 miles per hour. Disk
main drivers applied during the 1930s helped somewhat.

Four years after the last 2-10-2s were delivered, the Rock Island
turned to the 484 type for fast freight trains. Equipped with 69" driv-
ers. they were the first Northerns intended specifically for freight service,
but their frames were designed to accept 74" drivers if more speed was
required. Alco delivered the first, No. 5000, in February 1929. Within
the year 24 more followed, and despite the onset of the Depression, the
Rock ordered another 40 for delivery in 1930. Because of their size and
weight, the 4-84s could operate only between Chicago and Des Moines;
Chicago and Dalhart, Texas (93 miles short of the Southern Pacific con-
nection at Tucumcari, N. M.); and Herington, Kansas, and El Reno, Okla.
I'he immediate result of their delivery was storage of the 2-10-2s assigned
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to the line between Rock Island and Kansas City; the 4-84s speeded up
trains significantly in that territory. The 4-8-4s were also assigned to
the Rock’s heaviest passenger trains.

In the late 1930s the road modernized 10 of the 4-8-4s with roller
bearings and thick driver tires that increased wheel diameter to 74",
and enlarged their tenders. It undertook a bridge-strengthening pro-
gram, and by 1940 4-84 territory extended to Denver, Tucumcari, and
Fort Worth, and from Kansas City to Minneapolis.

Wartime traffic caused the Rock to order 10 oil burning 4-8-4s, 5100~
5109, for delivery in 1944. They were built with roller bearings on all
axles and 74" Boxpok drivers. The first of that group and the first Elec-
tro-Motive FT diesels arrived on the property in the same month, May
1944. In March 1945 World War Il was expected to continue through
1946, and the road ordered 10 coal burning 4-84s, 5110-5119. The road
eventually had 85 Northerns, a count equalled in the U. S. only by South-
ern Pacific.

Passenger locomotives

Unlike the Burlington, the Rock Island didn’t modernize its 44-0s. A
few survived into the 1930s on branch lines that could not carry larg-
er locomotives. The last two were retired in 1938.

In 1900 Baldwin built a group of Vauclain compound 4-6-0s, five with
78" drivers for passenger service and 17 with 64" drivers for freight.
Brooks also built passenger 4-6-0s for the Rock Island in 1902: 1472-1492
with 68" drivers and 1493-1499 with 74" drivers.

The oldest 4-4-2s on the roster were built in 1900 as Burlington,
Cedar Rapids & Northern 75-77. They were typical Brooks locomotives
with inside piston valves, 74" drivers, and inboard-bearing trailing trucks.
They had Belpaire fireboxes, which the BCR&N preferred. Shortly after
the Rock Island merged the BCR&N they were renumbered 1001, 1003,
and 1002.

Rock Island bought 4-4-2s and 4-6-2s at the same time. In 1901 and
1902 Brooks delivered seven 4-4-2s. They had 79" drivers and were
known as the Chautauqua type; they were built as 1301-1307 and soon
renumbered 1004-1010. Schenectady delivered 10 more Atlantics, 1011-




Atlantic type 1048 was built by Baldwin in 1905. Note the position of the coun-
terweights on the forward drivers, compensating for the weight of the main
rods of the high-pressure cylinders. Baldwin photo.

1020, in 1905, eight with slide valves and two with piston valves. They
were built with 73" drivers but later had 74" drivers.

Rock Island sampled Baldwin’s balanced-compound principle with a
pair of Atlantics, 1048 and 1049, delivered in 1905. They had high-pres-
sure cylinders between the frames driving cranks on the first driving
axle and low-pressure cylinders in the usual location driving the rear
drivers. They were successful enough that the road took six more, 1042-
1047, in 1906.

CRI&P’s last two Atlantics, 1040 and 1041, were delivered by Alco’s
Schenectady Works in 1909. They were four-cylinder balanced simple
locomotives. They had four 17" x 26" cylinders, two inside the frames
and two outside, all driving the forward pair of 73" drivers. The mov-
ing parts were in balance and only small counterbalances were neces-
sary on the drivers. The engines remained in service until 1936 and
1937.

The road’s first 4-6-2s, 801-830, were built by Brooks in 1903. They
had 69" drivers, inside piston valves, and inboard bearing trailing trucks,
and weighed 193,000 pounds. The next group of Pacifics came from
Schenectady in 1905 and 1906, 31 engines numbered 831-861. Like the
Brooks engines they had 69" drivers, but they combined modernity in
. the form of outside-frame trailing trucks with a minor bit of antiquity

Number 1041 was a four-cylinder balanced simple locomotive, with alil four
cylinders driving the first axle. The sign on the side of the smokebox indi-
cates it was pulling a Chicago-Blue Island, lllinois, train via the Rock’s Sub-
urban Line. Photo by Robert Graham.

— slide valves on all but four of the engines.

Pacifics 862-894 were built by Schenectady in 1909. They had 73"
drivers, piston valves, and Walschaerts valve gear, but were not super-
heated. They weighed 227,000 pounds, 50,000 pounds less than a USRA
light Pacific. The 50 Pacifics delivered by Schenectady in 1910, 895-944,
were superheated, but they were set for 180 pounds pressure — the
earlier Pacifics worked at 200 pounds — and they had only 45 square feet
of grate area, inadequate for the 25" x 28" cylinders. The cylinders were
soon reduced to 23" diameter.

Brooks built 30 larger Pacifics in 1913, class P-40, numbers 950-979.
Like the previous group they had 73" drivers and 25" x 28" cylinders,
but their fireboxes were 40 percent larger. The engines weighed 281,500
pounds and developed a tractive effort of 39,755 pounds (the USRA light
Pacific weighed 277,000 pounds and had a tractive effort of 40,700
pounds).

About the time the P-40s arrived Rock Island turned to the 48-2 for
heavy passenger service. It purchased one more Pacific: No. 999, built by
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Mountain type 4045, a 1923 Brooks product, was rebuilt about 1940 with light-
weight rods, roller bearings on all axles, and large tender, and was convert-
ed to a coal burner. Photo by John W. Malven.

Brooks in 1924. The combination of Brooks, mid-1920s, and the top-of-
the-series road number is a reliable clue that this was an experimental
locomotive. Powering its 74" drivers were 22" x 28" cylinders — three of
them. It was almost the equal of a 4-8-2, but having one-third of its mov-
ing parts between the frames was against it. Like most one-of-a-kind
engines it had a short life. It remained in service until 1934 and was
scrapped in 1939.

Schenectady delivered two 4-8-2s numbered 998 and 999 in 1913,
only two years after Chesapeake & Ohio originated the type. Their 69"
drivers gave them more speed than the early low-drivered examples of
the type. They were clearly derived from the 4-6-2, not the 2-8-2. They
went to work on the high plains of Kansas and Colorado pulling in one
section passenger trains that previously had been split into two. In 1920
they were renumbered 4000 and 4001, and the road ordered ten more
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heavier 4-8-2s for the hilly routes from Rock Island to Des Moines and
Kansas City. By 1927 the Rock Island had 62 Mountain types in service.
Between 1939 and 1942 the 18 newest 4-8-2s were modernized with roller
bearings, disk drivers, and lightweight rods,

Switchers

Rock Island’s Chicago shops began building 0-6-0s in 1900, and the
road bought 60 six-wheel switchers weighing about 140,000 pounds
between 1903 and 1907. In 1913 30 0-6-0s weighing 160,000 pounds were
delivered by Alco’s Richmond Works, and Pittsburgh built 10 USRA
0-6-0s for the Rock Island in 1919.

In 1925 the yards at Armourdale (Kansas City) and Silvis (East Moline,
lIl.) required larger power, and Alco delivered 10 copies of the USRA
0-8-0. Many of the road’s other heavy switching chores were handled
by older road engines; two groups of 2-8-0s were reclassified into the
S class for that service.

Oddities and experimental locomotives

The Rock Island did not give its soul to the compound locomotive the
way some of its neighbors did. The four-cylinder simple Atlantics of
1909 were unique in North America and remained unchanged through 27
years of service. The three-cylinder Pacific built by Brooks in 1924 was
the only locomotive of its kind on the Rock Island, but during the 1920s
a number of roads experimented with three-cylinder power.

The loaf-of-bread tenders were unique to the Rock. Faced in the mid-
1920s with Vanderbilt tenders that were coming apart between the tank
and the frame, the road designed what it officially called a semi-Van-
derbilt tender: the original coal or oil bunker and the top of the tank
were used unchanged and new sloping tank sides connected the cylin-
drical portion of the tank with the outside edges of a new frame.

The road experimented with two steam-powered passenger cars:
No. 2551, built by Baldwin in 1909, was a coal-burner with its engine
concealed in the front truck; and No. 2552, built by American in 1908
was an oil burner whose front truck was essentially a small 2-2-) engine,
complete with Walschaerts valve gear. Both cars were converted to
unpowered passenger cars in 1917.



Historical and technical society: Rock Island Technical Society, 8746 Recommended reading: Rock Island Motive Power 1933-1955, by Lloyd
N. Troost, Kansas City, MO 64155 E. Stagner, published in 1980 by Pruett Publishing Co., 2928 Pearl Street,
Published rosters: Railroad Magazine: September 1935, page 88; April Boulder, CO 80301 (ISBN 0-87108-537-2)

1949, page 108; April 1966, page 59 (1912 roster)

CRI&P STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes Type Class Numbers Qty Builder Built Retired Notes
0-6-0 S-23 12 1 CRI&P, BLW 1901 2-8-0 C-41 1931-2064 134 Brooks 1909-1910 1937-1952
0-6-0 S-23 53,55 2 Baldwin 1910 1936 2-8-0 C-43 2100-2144 45 Schenectady 1907 1937-1953
0-6-0 S-23 57-61,65-75,88-99, 2-8-2 K-55 2300-2319 20 BLW, Schen 1919 1948-1953 USRA
| 101-110 38 CRI&P 1900-1903 2-8-2 K-60 2500-2642 143 BLW, Schen, Brooks
0-6-0 S-29 111-130 20 Brooks 1903 1936-1943 1912-1923 1936-1953
0-6-0 S-29 131-148, 195, 196 4 to Soo Line in 1941
20 Richmond 1905 1937-1951 2-8-2 K-60B 2643-2678 36  Brooks 1923 1948-1953
0-6-0 S-25 175-183 9  Baldwin 1901 1934-1936 2-8-2 K-64B 2679-2688 10  Brooks 1926 1952-1953
0-6-0 S-21 184-194 11  Brooks 1900-1936 2-8-2 K-67B 2689-2713 25 Schenectady 1927 1948-1953
Ex-Burlington, Cedar Rapids & Northern 10-20 2-10-2 N-78 3001-3035 35 Schen, Brks 1918-1925 1939-1952
0-6-0 S-29 220-229 30 Baldwin 1905-1907 1937-1943 4-4-0 E-18 674,677,682, 683
1 0-6-0 S-33 230-259 30 Richmond 1913 1940-1953 4 Baldwin 1902 1934
0-6-0 S-33 275-284 10  Pittsburgh 1919 1953 USRA 4-4-2 A-23 1001-1003 3  Brooks 1900 -1934
0-8-0 S-53 300-309 10 Brooks 1925 1953-1954 Ex-Burlington, Cedar Rapids & Northern 75, 77, 76
2-6-0 G-24 748-750 3 Baldwin 1901 1935 4-4-2 A-24 1004-1010 7 Brooks 1900 -1934
2-8-0 S-39 400-499 93  Brooks 1903-1904 1936-1942 Ex-C-39 4-4-2 A-24 1011-1020 10  Schenectady 1905 1935-1937
2-8-0 C-39 1601-1700 100 Brooks 1903-1904 -1952 Most to S-39 4-4-2 A-29 1040,1041 2 Schenectady 1909 1936, 1937 4-cylinder simple
2-8-0 C-43 1701-1783 83  Baldwin 1906 1936-1953 4-4-2 A-24 1042-1049 8 Baldwin 1905-1906 1935-1942
2-8-0 1799 (1) 1 Baldwin 1906 4-cylinder balanced compound
| Sold to New York, Susquehanna & Western 4-6-0 28B 1225-1242 17  Baldwin 1900 Vauclain compound
. 280 C-46 1799(2) 1 Baldwin 1907 1939 4-6-0 T-27 1291-1299 9 Baldwin 1902 1934-1936
| Renumbered 2200, then 1784 4-6-0 T-27 1301-1322 22  Brooks 1902 1934-1935  ex-1472-1493
. 2-8-0 C-26 1807-1810 4 Baldwin 1901 1934-1952 4-6-0 T-26 1323-1337 15 Brooks 1902-1903 1935
Ex-Choctaw, Oklahoma & Gulf 207-210 1333-1337 were ex-1494-1498
2-8-0 C-28 1812-1840 29 Baldwin 1899-1901 1933-1941 4-6-0 T-23 1340,1341 2 Baldwin 1900 1934
Ex-Choctaw, Oklahoma & Gulf 261-289 4-6-0 D-23 1351-1355 5 Baldwin 1900
2-8-0 C-31 1852-1878 27 Baldwin 1902 1936-1947 Vauclain compound, ex-1201-1205
K Ex-Choctaw, Oklahoma & Gulf 290-316 4-6-0 T-28 1401-1471 71  Brooks 1901-1902 1935-1941 i
» 2-8-0 C-34 1880-1882 3 Lima 1910 1943-1949 4-6-0 T-28 1472-1488 17  Baldwin 1900 1934-1942  Ex-1226-1242
: Ex-St. Paul & Des Moines 206-208 4-6-0 D-28 1490-1499 10  Brooks 1902
2-8-0 S-32 1888-1899 12  Baldwin 1901-1902 1937-1942 Ex-Burlington, Cedar Rapids & Northern 200-209, class 54B
Ex-Choctaw, Oklahoma & Gulf 150-161, camelback 4-6-0 T-28 1501-1520 20  Brooks 1901-1902 1934-1944
2-8-0 C-43 1901-1930 30 Brooks 1907 1936-1952 4-6-0 T-31 1521-1535 15  Schenectady 1905 1936-1949
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CRI&P STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
4-6-0 T-31 1550-1587 39  Baldwin 1905 1936-1953
4-6-2 P-28 801-830 30 Brooks 1903 1935-1936
4-6-2 P-32 831-861 31  Schenectady 1905 1936-1950
4-6-2 P-31 862-894 33 Schenectady 1909 1939-1953
4-6-2 P-33 895-944 50 Schenectady 1910 1939-1953
4-6-2 P-40 950-979 30 Brooks 1913 1939-1952

Builder Built Retired Notes
Brooks 1924 1939 3 cylinders
Brks. Schen 1913-1927 1939-1953

7 to St. Louis Southwestern in 1941
Schenectady 1929-1930 1951-1953
Schenectady 19441946 1953-1955

Type Class Numbers Qty
4-6-2 P-46 999 1
4-8-2 M-50 4000-4056 57

4-8-4 R-67B 5000-5064 65
4-8-4 R-67B 5100-5119 20

CLINCHFIELD RAILROAD

The Clinchfield was built in the 20th century, relatively late in the
era of railroad expansion. Its purpose was to tap the coalfields of eastern
Tennessee and southwest Virginia and to serve as a north-south bridge
route through the Blue Ridge Mountains. The nucleus of the road was the
Ohio River & Charleston, which in 1900 had a few miles of track near
Johnson City, Tennessee, far from both the Ohio River and Charleston.
The South & Western Railway was incorporated in 1905 to begin con-
struction, and was renamed the Carolina, Clinchfield & Ohio Railway in
1908, the year it opened between Johnson City and Marion, North Car-
olina. In 1909 the road was extended south to Spartanburg, South Car-
olina, and in 1915 it built north to a connection with Chesapeake & Ohio
at Elkhorn City, Kentucky. In 1924 the railroad was leased jointly by the
Atlantic Coast Line and the Louisville & Nashville, and the Clinchfield
Railroad Company was established (but not incorporated) to operate
it. ACL and L&N had little influence on Clinchfield's motive power poli-
cy — neither had much experience with mountain railroading.

The Clinchfield was mountain railroading. It ascended from Elkhorn
City to Altapass with a sawtooth profile, then made a long, unbroken
descent to Marion, followed by another descent to Spartanburg. The
line is now part of CSX Transportation.

The Clinchfield’s principal business was coal, and it also moved gen-
eral merchandise and perishables between the Southeast and Midwest.
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The road wasn't a major passenger carrier. In 1916 it ran two daily pas-
senger trains each way, one covering the entire 277-mile main line and
the other, most of it. Those trains could keep six locomotives busy.

The last steamn operation occurred on April 16, 1954, when 4-6-6-4
No. 653 made a round trip from Erwin to Kingsport — well, almost the
last. CRR predecessor Ohio River & Charleston acquired a 4-6-0 built in
1882 by the Columbus, Chicago & Indianapolis Central, a predecessor of
the Pennsylvania Railroad, and numbered it 5. In 1913 the Carolina,
Clinchfield & Ohio sold it to the Black Mountain Railway, a subsidary, and
42 years later in 1955 the Black Mountain sold it to the city of Erwin for
display. In 1968 the Clinchfield bought it back, restored it, and put it to
work on excursion trains. Because the 4-6-0 was too light to haul more
than two steel passenger cars, it was fitted with supplemental controls
for diesel helpers. The engine was retired and placed on display at the
B&O Railroad Museum at Baltimore in 1979.

Freight locomotives

The largest single group of locomotives ever ordered by the Clinch-
field were the 15 H4-class 2-8-0s built by Baldwin in 1909. They had 57"
drivers and weighed 200,000 pounds. They were followed by two groups
of 2-8-2s, nine K-1s in 1919 and ten K-2s in 1923. Both classes of Mika-
dos had 63" drivers and 27" x 30" cylinders and exerted a tractive force
of 56,000 pounds. They were medium-weight Mikes (307,000 pounds
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and 318,000 pounds), falling between the USRA light and heavy 2-8-2s
in weight and power. The entire K-1 class was sold in 1943, five to the
Charleston & Western Carolina and four to the Georgia Railroad. Both
those railroads, like Clinchfield, were affiliates of Atlantic Coast Line.

The Clinchfield had two other Mikados: No. 498, class K-3, purchased
from Spanish-American lron Co., and No. 499, class K-2, purchased in
1917 from the Cambria & Indiana. Both were light 2-8-2s: 498 had 51"
drivers, No. 499, 58". Both were assigned to local freight and yard duty.

Articulateds

Of the 114 steam locomotives built after 1900 on Clinchfield's ros-
ter, two-thirds of them — 76 — were articulateds. The road’s first Mal-
let, M-1 No. 500, was delivered in 1909, a typical early 2-6-6-2 with 57"
drivers, firebox over the rear drivers, outside steam pipe from the steam
dome to the high-pressure cylinders, and slide valves on the high-pres-
sure cylinders. It weighed 343,000 pounds. A year later Baldwin deliv-
ered ten M-2 class 2-6-6-2s, 550-559. They had larger cylinders with pis-
ton valves and weighed 378,000 pounds; their tractive effort of 77,400
pounds was about 7,000 more than that of the M-1. They were rebuilt
by Baldwin in 1923 and renumbered 510-519.

In 1916 Clinchfield bought 10 six-year-old 2-6-6-2s from the Chicago
Great Western and classed them M-3, retaining their CGW numbers.
They matched No. 500 in several dimensions. Their early retirement in
1925 is probably a good indication of their performance.

Clinchfield turned to the 2-8-8-2 in 1919, receiving seven of its own
design from Baldwin in March of that year and ten USRA 2-8-8-2s, also
from Baldwin, in October and November. The home-designed L-1s
weighed 524,000 pounds, had 28" and 42" x 32" cylinders, and worked at
a boiler pressure of 200 pounds. The USRA locomotives, class L-2,
weighed 541,000 pounds, had 25" and 39" x 32" cylinders, and worked at
240 pounds. The difference in tractive force was 2,000 pounds in favor
of the Clinchfield design, but when the road ordered 10 more from
Brooks in 1923 it asked for copies of the USRA engine.

At the beginning of World War 1l the Clinchfield needed locomotives
that could pull like the 2-8-8-2s and run like the Mikados. It purchased

|

Clinchfield 150, a light, low-drivered Pacific seen at Erwin, Tenn., in October
1937, sports an intriguing and uncommon combination of inside valves and
outside valve gear. Photo by R. P. Morris.

Mikado 411, a member of the K-4 class, carries its air pumps on the smokebpx
front and its headlight tucked beneath the smokebox. Photo by R. P. Morris
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Clinchfield's most numerous articulateds were 2-8-8-2s. L-3 No. 740 was built by Brooks in 1923. Photo by R. P. Morris.

eight Challengers, single-expansion 4-6-6-4s, from Alco in 1942 and 1943.
I'hey were based on Delaware & Hudson's 4-6-64 of 1940. In 1947 Alco
built four more to the same design. In 1943 the Denver & Rio Grande
Western needed additional locomotives to move wartime traffic. D&RGW
wanted duplicates of the Baldwin 4-6-64s it received in 1937, but the
War Production Board diverted six locomotives from a Union Pacific
rder that Alco was building. The Rio Grande didn’t buy them but leased
them from the Defense Plant Corporation. By the time traffic levels had
turned to normal Rio Grande had begun dieselization in earnest, so
they were put up for sale, and Clinchfield bought the six orphans
Passenger locomotives
ichfield predecessor South & Western bought three locomotives
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in 1905, 4-6-0 No. 1 and 2-8-0s Nos. 51 and 52. The Ten-Wheeler became
Clinchfield 99 and was used in passenger, local freight, and work train
service. The first new locomotives purchased by the Clinchfield were
four G-2-class 4-6-0s, 100-103, built by Baldwin in 1908. They had 63"
drivers and weighed 82 tons. They were assigned to passenger service.

Baldwin delivered three Pacifics, 150-152, in 1910. They weighed
about 235,000 pounds, and had 69" drivers and inside piston valves dri-
ven by Walschaerts valve gear. Two more Pacifics came from Baldwin in
1914, also with 69" drivers but weighing 281,000 pounds. The additional
weight and larger cylinders, 25" x 30", gave them a tractive force of
46,200 pounds, quite respectable for a Pacific. They were initially
assigned to fast freight service.




Switchers
Clinchfield’s only switchers were a pair of 2-8-0s built in 1905 for the
South & Western and converted to 0-8-0s in 1917.
Recommended reading: When Steam Ran the Clinchfield, by James A.

CLINCHFIELD STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired Notes
2-8-0 H-3 51,52 2 Baldwin 1905 1938 to 0-8-0, 1917
2-8-0 H-4 300-314 15 Baldwin 1909 1950-1953

2-8-2 K-1  400-408 9  Baldwin 1919 Sold 1943

2-8-2 K-2 499 1 Baldwin 1911 1952 Ex-Cambria & Indiana
2-8-2 K-3 498 1 Baldwin 1917

2-8-2 K-4  410-419 10 Brooks 1923 1952-1955

2-6-6-2 M-1 500 1 Baldwin 1909 1938

2-6-6-2 M-2 510-519 10 Baldwin 1923 1951-1952 Rebuilt from 550-559
2-6-6-2 M-2 550-559 10 Baldwin 1910 Rebuilt 1923
2-6-6-2 M-3 600-609 10 Baldwin 1910 1925 Ex-Chicago Great Western

.

| Clinchfield’s first Challengers, 650-657, were based on Delaware & Hudson's class J 4-6-6-4. Photo by C. W. Witbeck.

Goforth, published in 1991 by Gem Publishers, P. O. Box 108, Erwin, TN
37650

Published rosters: Railroad Magazine: January 1934, page 130; January
1951, page 110

Type Class Numbers Qty Builder Built Retired Notes
2-8-8-2 L-1  700-706 7  Baldwin 1919 1948-1950
2-8-8-2 -2 725-734 10 Baldwin 1919 1950-1952
2-8-8-2 L-3 735-744 10 Brooks 1923 1951-1952
4-6-6-4 E-1  650-657 8  Alco 1942-1943 1954
4-6-6-4 E-2 660-663 4  Alco 1947 1954
4-6-6-4 E-3 670-675 6  Alco 1943 1953
4-6-0 G-1 99 1 Baldwin 1905 1938
4-6-0 G-2 100-103 4  Baldwin 1908 1938
4-6-2 P-1 150-152 3  Baldwin 1910 1951
4-6-2 P-2 153,154 2  Baldwin 1914 1953
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COLORADO & SOUTHERN RAILWAY AND FORT WORTH & DENVER CITY RAILWAY

The Colorado & Southern was formed in 1898 by consolidating sev-
eral standard gauge and narrow gauge lines in Colorado, Wyoming, and
New Mexico that had been part of the Union Pacific system. The stan-
dard gauge main line stretched fromn Wendover, Wyoming, south through
Cheyenne and Fort Collins, Denver, and Pueblo, Colorado, to Texline
on the Texas-New Mexico state line. There it connected end-to-end with
its subsidiary, the Fort Worth & Denver City, which ran southeast
through Amarillo and Wichita Falls to Fort Worth and Dallas. In 1905
C&S purchased the Trinity & Brazos Valley Railway, which extended
from Fort Worth and Dallas to Houston and Galveston, and sold a half
interest to the Rock Istand in 1907.

In 1908 the Chicago, Burlington & Quincy acquired control of the
C&S. The CB&Q by then was jointly controlled by Great Northern and
Northern Pacific, and the C&S and FW&DC would give GN and NP a
route from the Pacific Northwest to the Gulf Coast, initially via Alliance,
Nebraska, and later on a more direct route via Casper, Wyoming.

Burlington allowed the C&S and FW&DC some autonomy in their
affairs, but the locomotives purchased after 1908 were of Burlington
design, and from time to time locomotives were moved from parent to
subsidiary or vice versa. Generally C&S locomotives were built as coal
burners (southern Colorado has extensive coal deposits) and FW&DC
locomotives as oil burners. As oil deposits were discovered in Wyoming,
locomotives assigned to the north end of the C&S were converted to
oil, as were C&S locomotives that were leased to the FW&DC. The
FW&DC is notable for equipping very few locomotives with feedwater
heaters: only 2-8-2s 464 and 465 and 4-6-2s 551-557. The terrain traversed
by the two roads was quite different. FW&DC ran across the plains of
l'exas, generally following the watercourses; C&S paralleled the Front
Range of the Rockies, generally close enough that it ran crosswise to
foothills and river valleys.

C&S had several narrow gauge lines from Denver west to George-
town and Central City and southwest to Leadville and Gunnison. The
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most modern narrow gauge locomotives were three ex-Denver, Boul-
der & Western 2-8-0s built in 1898; C&S predecessor Denver, Leadville &
Gunnison purchased its last new locomotives, also 2-8-0s, in 1896. In
1938 the C&S considered purchasing the Uintah Railway’s two 2-6-6-2s to
use on the line to ldaho Springs, but extensive reconstruction of track
and bridges would have been required, and operating expenses would
have been double those of the 2-8-0s that were handling the twice-week-
ly train (the line was abandoned in 1941).

In 1899 the C&S adopted a new locomotive numbering system that
was to have included FW&DC engines. FW&DC locomotives kept their
numbers, though, and in 1906 C&S had to revise its system to accom-
modate a large number of new locomotives. That same year C&S adopt-
ed a classification system proposed by the Interstate Commerce Com-
mission: a letter indicating the number of truck wheels, a digit for the
number of driving axles, and additional letters and numbers to indicate
different groups of the same type.

Freight locomotives

Colorado & Southern adopted the 2-8-0 for freight service in 1888,
and between 1900 and 1907 bought 78 standard gauge Consolidations,
more than the sum of all other post-1900 types on its standard gauge
roster. In 1900 the C&S asked Baldwin, Cooke, and Rhode Island each
to design a new 2-84). Baldwin built a low-slung 51"<drivered machine, No.
428, like those it had been building for the road, and the Cooke engine,
No. 429, was alinost the same. The Rhode Island design had 56" driv-
ers and a higher boiler and weighed 163,360 pounds, about 20,000
pounds more than the Baldwin and Cooke engines. Cylinder diameter
and piston stroke were greater (21" x 28"); so was tractive effort. C&S
liked the Rhode Island locomotives — it bought five, numbered 451-
455, versus one each from Baldwin and Cooke.

In 1903 the Fort Worth & Denver City took delivery of 11 Rhode
Island 2-8-0s numbered 201-211 and eventually classed B40. They were
similar to the C&S locomotives but had cylinders an inch less in diameter




and weighed 5,000 pounds less; FW&DC had neither the grades nor the
traffic of the C&S.

C&S continued to develop the Consolidation. In 1901 it ordered 10
larger 2-8-Os from Rhode Island. They had cylinders an inch greater in
diameter and a larger boiler working at 205 pounds pressure instead
of 185 pounds, and they weighed about 30,000 pounds more than the
Rhode Island engines delivered the year before. The road was pleased
enough with 600-609 that it ordered 15 more (610-624) from Alco’s Rich-
mond Works in 1902 and 28 (C&S 625-643 and FW&DC 301-309) from
Brooks in 1906. Baldwin delivered Nos. 644-649 in 1907. Classed B-4R1,
they differed in the cab and smokebox and had slide valves instead of
piston valves. Fort Worth & Denver 310-314 were identical, but were
built by Richmond in 1908.

In the 1920s many engines in the B-4R and B-4R1 classes were mod-
ernized with new fireboxes, superheaters, outside piston valves, and
Walschaerts valve gear. Number 641 achieved fame as the last steam
engine in regular service on a Class 1 railroad in the United States, work-
ing the isolated Climax-Leadville branch until October 11, 1962.

C&S was intrigued enough by neighbor Santa Fe's experience with
compound locomotives to order 12 tandem compound 2-8-0s from
Rhode Island in 1903. Like the B4R class they had 57" drivers, but they
had wide fireboxes over the rear drivers. They were successful and
were the longest-lived tandem compounds; they were finally convert-
ed to simple engines between 1924 and 1926.

In 1907 C&S ordered a group of nine light Consolidations from Bald-
win. They had the same running gear as Nos. 644-649 but a much small-
er boiler. They were extremely poor steamers and were quickly placed
in local freight and switching service. They were scrapped after only
20 to 25 years of service. Rogers, Richmond, and Baldwin built similar

C&S 2-10-2s 903 and 902 are in command of a freight train at Horse Creek,
Wyo., on October 13, 1957. Both are oil burners and are towing auxiliary water
tenders; both carry “Burlington Route” heralds on their tenders. An Elesco
feedwater heater is atop the smokebox of 903; not visible in this photo is the
Worthington BL unit on the left flank of No. 902. Photo by James Lusk.

Benjamin Harrison was president of the United States when Denver, Leadville
& Gunnison took delivery of 2-3-0 No. 273 in 1890 (C&S renumbered it 70 in
1899). It was still active in 1940 when the photo was taken. it was C&S’s only
oil-burning narrow gauge engine, and it was one of the last two narrow gauge
engines on the roster (69 was the other) when it was sold to the U. S. Army in
1943 for use on the White Pass & Yukon as No. 21. After the war it was shipped
to a Seattle scrap dealer and dismantled in 1946 — during Harry Truman's
first term as president. Photo by R. H. Kindig.




FORT WORTH & DENVER

light 2-8-0s for the Fort Worth & Denver City (250-265) and the Trinity &
Brazos Valley (32-46 and 57-59). T&BV 58 and 59 were sold to the FW&DC
1908 as part of the payment for 4-6-0s 106-111. The B-4Qs and B-4Q1s
performed little better on the level plains of Texas than they did in Col-
orado and Wyoming, and all but one were scrapped by 1935.

C&S's first 2-8-2s were delivered by Baldwin in 1911. They were sim-
ilar to Burlington’s O-1 class, but had 57" drivers instead of 64", In the
1920s they were superheated, their boiler pressure was raised from 170
pounds to 200 pounds, and they were fitted with Elesco feedwater
heaters. All five were leased to the Burlington from 1933 to 1947.

In 1957 the Burlington sold six class O-4 USRA heavy 2-8-2s to the
C&S for use during the sugar-beet harvest seasons. C&S numbered them
804-810 to avoid conflict with diesel numbers (E4A No. 804 had been
scrapped in 1953). Five of them saw service; No. 808 (CB&Q 5509) was
cannibalized to keep the others going.

Fort Worth & Denver’s first 2-8-2s, 401410, were also copies of Burling-
ton’s O-1 2-8-2, even to the 64" drivers. They were the road’s first oil
burners and sparked the conversion of most FW&DC locomotives. The
USRA allotted five light 2-8-2s to the FW&DC, then because of a surplus

f heavy 2-8-2s under construction changed the allocation to heavy
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Fort Worth & Denver 556 and Colorado & Southern 373 are the same basic
heavy Pacific, but 556 is an oil burner, 373 is a coal burner and has smaller
drivers. Baldwin photos.

2-8-2s. They were too long for most of the turntables, but it was heavy
2-8-2s or nothing, so the road accepted them and numbered them 451-
455. In 1920 Baldwin delivered 2-8-2s 456460, copies of Burlington’s O-3,
and in 1922 another five arrived from Baldwin, heavier and more pow-
erful versions of that design.

C&S turned to the 2-10-2 type for road freight power in 1915 with
five Baldwin-built duplicates of Burlington’s M-2A class: class E-5A, Nos.
900-904. They worked well, and during their life they received improve-
ments including feedwater heaters, disk main drivers, enlarged tenders,
and roller-bearing lead trucks.

In 1918 the USRA allotted five heavy 2-10-2s to the C&S: class E-5B,
Nos. 905-909. The C&S preferred them to the Burlington design. They
were faster — 63" drivers instead of 60" — and their cast-steel tender
frames and trucks were better than the wood tender frames and archbar
trucks of the Burlington locomotives. Even so, C&S’s last new steam
locomotives, E-5Cs 910-914, delivered in 1922, were updated versions
of the Burlington design.




Passenger locomotives

The three 1900-vintage Ten-Wheelers in the C-3G class were hand-
some machines with 63" drivers, but they proved inadequate. C&S didn't
attempt to change them but eventually scrapped them in 1925 and 1926
after several years of storage. The next group of 4-6-0s, 323-326 built by
Schenectady and 327-329 by Brooks, were more successful. They had
67" drivers and inside piston valves and weighed about 170,000 pounds,
15,000 more than 320-322. In 1919 and 1920 the road rebuilt them with
superheaters, outside piston valves, and Walschaerts valve gear. Four of
the class were leased to parent Burlington in the 1930s. The two C-3H1
4-6-0s built by Baldwin in 1907 had the same dimensions but were heav-
ier. They received the same improvements as the C-3H class in 1920
and 1921 and were leased to the Burlington in the 1930s.

FW&DC 4-6-0s 101-105 were built by Rhode Island immediately after
C&S 320-322. They operated at 180 pounds boiler pressure (the C&S
engines worked at 200) and were somewhat more successful than their
C&S counterparts. They were fitted with bolt-on piston valve conver-
sions during the 1920s. FW&DC purchased six more Ten-Wheelers in
1902 and 1903. Their 67" drivers made them faster than the previous
group of 4-6-0s, but they were lighter and proved to be poor steamers.

About that time the affiliatea Trinity & Brazos Valley needed passen-
ger engines but couldn’t afford new ones; Fort Worth & Denver City
saw that as an opportunity to find a good home for 106-111 and pur-
chased six 4-6-0s that were duplicates of C&S 327-329. FW&DC gave 150~
155 superheaters and new cylinders during the 1920s. In 1907 the
FW&DC purchased its last two 4-6-0s, 156 and 157, class C-3H1. They
were identical to C&S 330 and 331, except for 69" drivers, 2" larger than
the C&S engines had. Five engines just like them were built for the Trin-
ity & Brazos Valley that same year.

The T&BV was still short of power in 1907 and purchased five 63"-
drivered 4-6-0s from the St. Louis, Brownsville & Mexico. (At the time
the president of the StLB&M was also president of the Rock Island,
which was half-owner of the T&BV.)

Colorado & Southern ordered 10 4-6-2s from Baldwin in 1910: five
for itself numbered 350-354 and five for the FW&DC, 501-505. They were
copies of the S-2 Pacifics of parent Burlington, with 69" drivers, super-
heaters, and the curious combination of Walschaerts valve gear and
inside piston valves. C&S’s locomotives were rebuilt between 1922 and
1925 with new cylinders and new superheaters, and in 1929 and 1930
they received Elesco feedwater heaters and new tender trucks. FW&DC
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501-505 got the same improvements, except for the feedwater heaters. C&S and FW&DC STEAM LOCOMOTIVES BUILT SINCE 1900

In early 1918 the USRA allotted five light 4-6-2s to the Fort Worth &
Denver City. Later that year the C&S asked the USRA for six heavy Type Class  Numbers  Qty Builder Built Scrapped Notes
Pacifics, three for each of the roads. The agency approved those for Calorogs & Suitholis

) . X X 0-6-0 A-3E 220-224 5 Cooke 1906 1934-1946
FW&DC but not the C&S engines. Meanwhile, parent CB&Q suddenly 0-6-0 A-3E1 225231 7  Schenectady 1907 1934-1947
had a surplus of 46-2s and in 1919 leased three brand-new S-3 Pacifics to 0-6-0 A-3E2 232-236 5 Baldwin 1910 1946-1949
C&S (when the lease expired a year later, C&S purchased them). The 2-8-0 B-4M  422-428 7 Baldwin 1897-1900 1927-1935
FW&DC recognized that the USRA heavy Pacifics would have been too ggg gjg 32?.455 ; gggﬁi Island :ggg 1331_1947
large for its needs and sought to lease three Burlington 4-6-2s. The USRA 2-8-0 B-401 700-708 9  Baldwin 1907 1927-1932
granted permission for the FW&DC to purchase three new 4-6-2s of 2-8-0 B-4R  600-609 10 Rhode Island 1901 1929-1961
Burlington design, then said “Make it five" — the F-3A1 class, Nos. 551- 2-8-0 B-4R  610-624 15 Richmond 1902 1927-1956
5565, i(lf*hlical to Burlingtm.l's S-3 Pacifics but built by Alco's Sch(:nec- ggg 3321 gig:gjg ég g;cl)uovtisn :gg? }ggi:ggg
tady Works. Five more arrived from Baldwin in 1922, FW&DC 556 and 2-8-0 B-4S  520-531 12 Rhode Island 1903 1939-1956
557, oil burners with 74" drivers, and C&S 373-375, coal burners with Tandem compound
69" drivers. 2-8-2 E-4A  800-804 5 Baldwin 1911 1953-1959
Switchers 2-8-2 04 804 (2)-809 6  Baldwin 1919 1960 L TG
Between 1906 and 1910 C&S bought 17 0-6-0s to replace an assort- 2-10-2 E-5A  900-904 5  Baldwin 1915 1956-1961
ment of older 0-6-0s, some built as 0-6-0s and others converted from 2-10-2 E-58 905909 5  Baldwin 1919 1954-1960 USRA
Moguls. They were built to a Union Pacific design, with 51" drivers and 2-10-2 €-5C  910-914 5 Baldwin 1922 1955-1960
slide valve.s. The first five, from Cooke, had main rods connected to the 328 ggﬁ gggggg ? g?ﬁg: Iélrir:)?(s11g%()20_1906 }ggg:gig
second drivers; the others drove on the third drivers. 4-6-0 C-3H1 330.331 2  Baldwin 1907 1950
FW&DC's first 0-6-0s were delivered by Schenectady in 1906. They 4-6-2 F-3A  350-354 5  Baldwin 1910 1947-1951
looked like the 0-6-0s C&S received the same year, but were 12,000 462 F-38 370-372 3 Baldwin 1918 1953-1960
Aol et i e ; o = Ex-CB&Q 2970, 2973, 2965
pounds heavier. FW&DC 60-67 and Trinity & Brazos Valley 75 and 76 462 F3C 373375 3 Baldwin 1922 1954-1960
were identical to C&S 225-231; 68 and 69 were identical to C&S 232-236. Fort Worth & Denver City
Historical and technical society: Burlington Route Historical Society, 0-6-0 A-3F 50 51 2 Schenectady 1906 1952
P. 0. Box 456, La Grange, IL. 0-6-0 A-3E1  60-67 8  Richmond 1907-1908 1934-1948
Recommended reading: The Colorado Road, by F. Hol Wagner Jr., pub- ggg /';352 23162911 ?2 g?\I(()jl\jNe";Shﬂd :gag 1833-1960
lished in 1970 by Intermountain Chapter, National Railway Historical 2-8-0 B-40 250252 3  Rogers 1906 1940
Society, . O. Box 5181, Denver, CO 80217 2-8-0 B-4Q1 253-267 15 Richmond 1907 1929-1947
Published rosters: 2-80 B-4R  301-309 9  Brooks 1906 1934-1955
Colorado & Southern: Railroad Magazine, September 1954, page 40 ggg Ej:: 38?2:8 ?0 g;ﬁg\m?}nd :g?g :ggg:ggg
Fort Worth & Denver City: Railroad Magazine, October 1955, page 29 2-8-2 E-4A2 451455 5  Baldwin 1919 1955-1960 USRA
2-8-2 E-4A3  456-460 5  Baldwin 1920 1956-1960
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C&S and FW&DC STEAM LOCOMOTIVES BUILT SINCE 1900 (continued)

Type Class Numbers Qty Builder Built Scrapped Notes
2-8-2 E-4A4  461-465 5  Baldwin 1922 1955-1956

4-6-0 C-3F  101-105 5  Rhode Island 1900 1932-1936

4-6-0 C-30 106-111 6  Schenectady 1902-1903 Sold to T&BV
4-6-0 C-3H 150-155 6  Brooks 1906 1936-1941

4-6-0 C-3H1 156,157 2  Richmond 1907 1929, 1948

4-6-2 F-3A 501-505 5  Baldwin 1910-1911 1952

4-6-2 F-3A1 551-555 5  Schenectady 1920 1952-1955

4-6-2 F-3A2 556,557 2  Baldwin 1922 1953, 1952

Type Class Numbers Qty Builder Built Scrapped Notes
Trinity & Brazos Valley

0-6-0 A-3E1 75,76 2 Richmond 1907 sold 1917

2-8-0 B-4Q1 32-46 15 BLW, Richmond 1907 1931-1944
2-8-0 B-4Q1 57-59 3 Baldwin 1907 1931-1935

4-6-0 C-30  26-31 6  Schenectady 1902-1903 1928-1935
Ex-FW&DC 106-111
1931-1939

1929-1944

4-6-0 C-3H1 47-51 5
4-6-0 C-3D  52-56 5

Baldwin 1907

Baldwin 1904 Ex-StLB&M

COMPOUND LOCOMOTIVES

Just what happens inside the cylinder of a locomotive? A valve opens
and steam enters the cylinder at boiler pressure. Then the valve closes.
The cylinder walls and the cylinder head can’'t move, but the piston can
and does because of the pressure of the steam. As the volume of the
cylinder increases, the pressure inside the cylinder decreases — Boyle’s
Law at work. Another valve opens and the steam is exhausted through
the smokebox. The exhaust steam still has plenty of energy left — you
can hear it in the explosive “chuff!” Locomotive designers wondered if
that energy could be used for something more valuable than noise.

The most logical thing to do with steam exhausted from a cylinder
was to pipe it into another cylinder to let it expand further and move
another piston. Because the steam was at a lower pressure, it was nec-
essary to use a larger cylinder to develop equal piston thrust. A steam
engine that uses the same steam two or more times in a succession of
larger cylinders is a compound steam engine.

In 1867 the Erie Railway rebuilt a 44-0 into a tandem compound —
high- and low-pressure cylinders on the same axis sharing one piston
rod. Little is known about the locomotive except that it didn’'t work well.
The first practical compound was a two-cylinder cross-compound tank
engine designed by Anatole Mallet in 1875 for the Bayonne & Biarritz

Railway in France. (Mallet’s later design for an articulated locomotive
was a byproduct of his experiments in compounding.)
Cross-compounds

The first practical North American compound locomotives were
cross-compounds. They had two cylinders, one on each side just like
a conventional locomotive, but they were of different sizes. The diameter
of the low-pressure cylinder was about 1.5 times the diameter of the
high-pressure cylinder. Steam exhausted from the high-pressure cylin-
der went to a receiver pipe in the smokebox, then to the low-pressure
cylinder. To observers it sounded like the engine was working at half
speed because it exhausted only twice per driver revolution.

A valve permitted cross-compounds to be “worked simple” for start-
ing, with steam at boiler pressure in both cylinders. A reducing valve
for the low-pressure cylinder ensured that both sides of the engine did
approximately the same work. When pressure in the receiver reached a
certain point or the engineer turned a valve, the locomotive began work-
ing as a compound. The cross-compound locomotive consumed 15 to 20
percent less fuel for the same job, but it was slow and unbalanced. (The
cross-compound steam engine survived and found a niche — usually
under the left running board — powering the air pump for the brakes.)
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Butte, Anaconda & Pacific 21, photographed at Alco’s Schenectady Works
in 1903, is a cross-compound. The jacket and insulation of the large low-pres-
sure cylinder on the right side have been trimmed for clearance. Notice that the
right side of the locomotive has been specially painted for the photo with flat

Vauclain compounds

In 1889 Samuel Vauclain of Baldwin Locomotive Works patented a
four-cylinder compound system, and Baldwin built the first of the type,
a 440 for the Baltimore & Ohio. The Vauclain compound had two cylin-
ders on each side: a high-pressure cylinder and a low-pressure cylin-
der. Usually the small high-pressure cylinder was on top; on low-drivered
freight locomotives the low-pressure cylinder was on top for clearance
reasons. The diameter of the low-pressure cylinder was about 1.7 times
that of the high-pressure cylinder. The two cylinders, a valve chamber,
and half the cylinder saddle were cast in a single piece.

A single valve on each side fed steam from the boiler to the high-
pressure cylinder and from there to the low-pressure cylinder. The two
pistons drove on a common crosshead. The engine could be worked
simple — boiler pressure in all four cylinders — for starting. On the
whole the design was successful. By 1904, when it was superseded by
the balanced compound, Baldwin had built more than 2,000 Vauclain
compound locomotives.

Balanced compounds
In 1902 Vauclain revised his design, moving the high-pressure cylin-
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paint, plus white trim on the tires and running boards, and the glass removed
from the cab windows. The second and third drivers are blind — and so close
together that there is no room for a flange on either. Right side, C. W. Wit-
beck collection; left side, Alco History Center.

ders into the saddle between the frames, still using a single valve for
each pair of cylinders. All four cylinders drove the same axle. The low-
pressure cylinders were connected to the crankpins of the drive wheels,
which were the usual 90 degrees apart. The high-pressure cylinders
drove cranks on the axles set at 180 degrees from the crankpins out-
side. The main rods and pistons on each side were in balance.

Francis J. Cole of American Locomotive Company developed a dif-
ferent balanced compound design. The outside low-pressure cylinders
drove on the second axle; the high-pressure cylinders, which were
between the frames but set several feet forward on the pilot deck, drove
cranks on the first axle. There was a piston valve for each cylinder.

Tandem compounds

Brooks Locomotive Works reintroduced the tandem compound in
1892. The low-pressure cylinders were in the usual place; the high-pres-
sure cylinders were directly ahead of them. The two cylinders shared a
common piston rod and a single cylinder head between them. The
advantage of the tandem compound was that all the cylinders were
accessible, and after Walschaerts valve gear replaced Stephenson, there
was no machinery between the frames.




f

Atlantic City Railroad 1027 is a Vauclain compound built by Baldwin in 1896.
The high-pressure and low-pressure cylinder on each side drive on a common
crosshead. The piston valve for both cylinders is just inboard of the high-
pressure cylinders. Baldwin photo; Collection of H. L. Broadbelt.

Mallets

American Locomotive Company built America’s first Mallet in 1904:
Baltimore & Ohio 2400. It consisted of two engines beneath a single boil-
er. The rear, high-pressure engine was firmly attached to the boiler; the
front, low-pressure engine was hinged at its rear to the high-pressure
engine. It was what American railroads had been seeking, not so much
for economy as for a flexible, double-size locomotive.

The superheater, introduced about 1900, offered an easier route to
economy than compounding locomotives. Except for Mallets, com-
pounds disappeared quickly. They were usually rebuilt to superheat-
ed simple locomotives. The last non-Mallet compounds were a group
of Santa Fe Pacifics built by Baldwin in 1914. The Mallet endured. The last
steam locomotives Baldwin built for North American use were Mallets —
ten 2-6-6-2s for Chesapeake & Ohio in 1949 — and the Norfolk & Western
built its last class Y6b 2-8-8-2 in 1952,

Oddities
The Erie and the Virginian explored the triplex Mallet, essentially a

Santa Fe 507 is a balanced compound. The high-pressure cylinders are inside
the frames; rods from those cylinders are connected to cranks on the first
axle. All four cylinders drive on the first axle. The eccentrics for the Stephen-
son valve gear are on the second driving axle. Note the minimal counter-
weight on the first driver and its position. Collection of Frederick Westing.

2-8-8-0 Mallet with a second low-pressure engine under the tender. The
boiler of the triplex couldn’t generate enough steam for the six cylin-
ders at any speed greater than a walk, and the experiment was a flop,
albeit a visually intriguing one.

Delaware & Hudson revived the cross-compound in 1924 when it
built an experimental high-pressure 2-8-0. It was followed by two similar
2-8-0s and a triple-expansion 4-8-0. The four were economical of fuel
and could drag anything — when they weren't in the shop.

Baldwin’s 60,000th locomotive was a three-cylinder 4-10-2 built in
1926. The middle cylinder was high-pressure; the outside cylinders were
low-pressure. The locomotive was sent out on a demonstration tour,
but the combination of watertube firebox, three-cylinder running gear,
and compound working were too exotic for the railroads. The locomo-
tive returned to Philadelphia and was placed on display in the Franklin
Institute, where it remains today.

What killed the compound?
Compound engines worked well in stationary power plants and in
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Baltimore & Ohio 1705, built by Pittsburgh in 1901, is a tandem compound
with high-pressure cylinders ahead of the low-pressure cylinders.

steamships, where triple-expansion engines were common and quintu-
ple-expansion engines weren't unheard of. In these applications they
were low-speed engines, and they ran better when the valves for each
stage could be controlled independently — and that task was easier for
an engineer who was concerned only with running a stationary engine
and did not have to watch for signals, curves, washouts, stations, and
cows on the track.

One of the fundamental dilemmas in the design of a steam locomotive
concerns the use of exhaust steam to create a draft for the fire. It does
that by passing through a nozzle in the smokebox, working on the same
principle as an atomizer or spray gun. The more restrictive the nozzle,
the better the draft — and the more back pressure in the cylinder. The
greater the amount of energy used to create the draft, the less energy will
be avaitable to move the train.

Another problem is that of condensation. As steam expands in the
cylinder, some of it condenses into water. If the cylinder is hot and the
initial steam pressure is high, the problem is almost nonexistent, but
if the cylinder is cold and the pressure is low, the water, being incom-

ressible, can damage the piston and cylinder head.
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The most successful compound design was the Mallet. New York Central
7106 illustrates the difference in diameter between the high-pressure (rear)
and low-pressure (front) cylinders. It was built by Alco in 1920; here in 1946 it
was employed in hump switching at Selkirk Yard, near Albany, N. Y. Photo
by LaMar M. Kelley.

The draft and condensation problems were worse on compound
locomotives. By the time steamn had pushed the high-pressure piston
to the other end of the cylinder, passed through the valves and the
pipes to the low-pressure cylinder, and pushed that piston the length of
the cylinder, it had very little pressure but a great deal of volume. With
little energy left in the steam, exhausting the cylinder took longer, and
there was less energy available to create the required draft.

The superheater delivered the efficiency that compounding only
promised. It was a simple, no-moving-parts affair, an arrangement of
pipes in the smokebox that intercepted steam on its route from steam
dome to cylinders and shuttled it back through the firetubes of the boil-
er, where it absorbed more heat and therefore more energy. You'll find
a full discussion of the superheater on page 000.




DELAWARE & HUDSON RAILROAD

The Delaware & Hudson was chartered in 1823 to build a canal to
carry coal from Honesdale, Pennsylvania, to Kingston, New York. After
the Civil War the D&H expanded northward by acquiring the Albany
& Susquehanna Railroad (Albany-Binghamton, N. Y.) and the Rensselaer
& Saratoga (Troy-Albany-Whitehall, N. Y.). By 1873 the D&H system
extended from Wilkes-Barre, Penna., annd Binghamton north to the
Canadian border. D&H reached Montreal through acquisition of the
Napierville Junction Railway to St. Constant in 1907 and trackage rights
on Grand Trunk to Montreal.

Anthracite — the company owned it, mined it, sold it, carried it,
and naturally burned it in its locomotives. Locomotives that were
assigned to the line from Plattsburgh through the Adirondacks to Lake
Placid (abandoned in 1946) burned oil during the summer.

Freight locomotives

The bulk of D&H's freight traffic was coal, and it rolled behind more
than 200 2-8-0s. Until 1907 the typical D&H 2-8-0 was a Camelback
machine. The first 18 class E-5 locomotives arrived from Alco as Camel-
backs in 1906 and 1907, but successive E-5s, delivered from 1907
through 1914, were of conventional single-cab design. Total engine
weight was 261,900 pounds. A single E-6-class 2-8-0 came in 1916 and 20
more in 1918. The E-6s had 63" drivers — previous D&H Consolida-
tions had 57" drivers — and weighed 296,000 pounds, a bit more than
a USRA light 2-8-2. Between 1926 and 1930 D&H built a dozen class E-5a
Consolidations weighing 298,000 pounds.

D&H, like most American railroads, came under the control of the
USRA during World War 1, but no USRA locomotives were allotted to
D&H, because the anthracite used as fuel required a wide firebox. After
the war D&H chose not to indulge in such developments as Alco’s
three-cylinder locomotives and Lima's Super-Power concept. D&H
instead stuck with the 2-8-0. A railroad that needs a larger locomotive
has two choices: it can add axles to spread the weight or it can rebuild
its physical plant to handle more weight on the same number of axles.

Class E-68 (formerly E-5a) 2-8-0 No. 1119 represents Delaware & Hudson's
last series of nonexperimental Consolidations, built by Colonie Shops in 1929.
The outboard lead truck journal and the outside ashpan hoppers are typical
D&H details. D&H photo.

No. 1401, John B. Jervis, was the second of D&H’s quartet of experimental
high-pressure locomotives. The watertube firebox accounts for the shape. of
the boiler; the pipe over the top of the smokebox in front of the stack carries
steam from the high-pressure cylinder on this side to the low-pressure cylin-
der on the left side. The plumbing behind the stack is for the throttle. Adding
to the awkward appearance is the location of the stack well forward of the
center line of the cylinders. The locomotive's tractive effort is augmented by
a booster engine on the rear truck of the tender. D&H photo.
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Challenger 1531 differs only in details of stack, headlight, and pilot from
4-6-6-4s built tor Clinchfield. Photo by William S. Young.

Pacific 606 shows the effects of rebuilding: recessed headlight, British-look-
ing flanged stack, smoke lifters, sloping plate between the pilot and the smoke-
box to help lift the smoke, cab sides extending down to the level of the bottom
of the tender tank, and a general lack of external piping. Photo by L. W. Bullock.

D&H chose the latter course, systematically upgrading its roadbed,
track, and bridges. The usual reason for a trailing truck is to allow a
wide firebox; D&H locomotives already had that, in the form of a Wooten
firebox above the rear pair of drivers.

D&H modernized its locomotives with superheaters, piston valves,
Walschaerts valve gear, and single cabs. The modernization program
embraced all classes, and it ran from 1923 to the mid-1930s. The road
experimented with tender boosters, poppet valves, feedwater heaters,
roller bearings, and outside-bearing engine trucks. The rebuilding pro-
gram also changed the appearance of locomotives with small cabs,
concealed piping, capped stacks, and recessed headlights.

D&H president Loree's search for efficiency culminated in four exper-
imental locomotives built between 1924 and 1933 with high-pressure
boilers (350, 400, and 500 pounds) and water-tube fireboxes — three
cross-compound 2-8-0s and a triple-expansion, four-cylinder 480 named
for Loree himself. The experimental freight locomotives were complex,
and the high steam temperatures required special valve lubricants.
Moreover, they were after their time, drag-freight locomotives in an
era when railroads were speeding up their freight trains — and Delaware
& Hudson was becoming a fast-freight bridge railroad. More significant
than the high-pressure quartet was the installation of the world’s first
fusion-welded boiler on 2-8-0 No. 1219 in 1937.

Between 1910 and 1912 D&H received 13 0-8-8-Us for pusher service
from American Locomotive Company. In 1917 it purchased two 2-6-6-0s
from the Pittsburgh & West Virginia, converted them to (-6-6-0s, and
put them to work in the hump yard at Oneonta.

Passenger locomotives

Delaware & Hudson was not a major passenger carrier. In 1914 ten

Pacifics arrived from Alco to supplant Americans and Ten-Wheelers




LEONOR FRESNEL LOREE (1858-1940) graduated from Rutgers Uni-
versity in 1877 and entered the Pennsylvania Railroad’s engineer-
ing department. Between 1881 and 1883 he was engaged in a pre-
liminary survey of the Mexican National Railway (Laredo-Mexico
City). He returned to the Pennsylvania and rose to the position of
general manager and fourth vice-president, Lines West of Pittsburgh,
in 1901.

That same year he became president of the Baltimore & Ohio,
which was controlled by the Pennsylvania at that time. In 1904 he
introduced the Mallet to America. About that same time he served
briefly as head of the Rock Island and the Frisco, which were both
part of the Yoakum empire, and in 1906 he was made chairman of

the executive committee of the Kansas City Southern, a position he
held until 1936. In 1907 Loree became president of the Delaware &
Hudson. His emphasis on efficiency profoundly influenced D&H's
steam locomotive development.

Loree devised the lap passing siding, organized the first railroad
police force, and invented the upper-quadrant semaphore signal. In
response to merger proposals in 1925, Loree proposed a fifth eastern
trunk line and purchased sizable interests in the Lehigh Valley and
the Wabash for the D&H; in 1928 those interests were sold to the
Pennsylvania Railroad.

Loree retired from the D&H in 1938 because of failing health and
died in 1940.

on mainline passenger trains between Albany and Montreal. Three
more Pacifics came from Colonie Shops between 1929 and 1930 —
experimental locomotives, one with piston valves and two with pop-
pet valves. The only further development of passenger motive power
was in the form of dual-service 4-8-4s, which worked primarily on the
New York-Montreal trains, the daytime Laurentian and the overnight
Montreal Limited.
Modern power

As anthracite traffic declined, D&H discovered that its strong point
was bridge traffic from its connections at Binghamton and Wilkes-Barre
to Canadian railroads at the border and to Boston & Maine at Mechan-
icville, N. Y. Fast freight required more than 2-8-0s. Between 1940 and
1946 Alco built 40 4-6-6-4s for D&H; they were supplemented in 1943
by 15 dual-service 4-8-4s. The Northerns produced less tractive effort
than the E-5a and E-6a Consolidations but could move faster.

The Challengers and the Northerns had short lives. They were all
scrapped in 1952 and 1953. The last run of a steam locomotive was on
the night of July 21, 1953, when 4-8-4 No. 300, the standby engine at
Rouses Point, ran to Albany on train 8, then moved to Colonie the next
day for scrapping. D&H'’s dieselization in a way echoed the standard-

ization of the 2-8-0s in that it was accomplished with two models: 1000
h.p. switchers and 1500 and 1600 h.p. road-switchers, all from Alco.
Recommended reading:

Delaware & Hudson, by Jim Shaughnessy, published in 1967 by How-
ell-North Books, 1050 Parker Street, Berkeley, CA 94710.

“Loree’s Locomotives,” by David P. Morgan, in Trains Magazine. July
1952, page 20.

“Consolidations, Incorporated,” by D. W. McLaughlin, in Trains Maga-
zine, April 1967, page 38; May 1967, page 20; and June 1967, page 38.
Published rosters: Railroad Magazine: November 1936, page 125: April
1947, page 116; April 1959, page 58; June 1963, page 17.

D&H STEAM LOCOMOTIVES ACQUIRED AFTER 1900

Type Class Numbers Qty Builder Built Retired Notes
0-6-0 B-4 23-56 34 D&H, Dickson 1902-1907 1929-1951
0-8-0 B-5 81-87 7 D&H 1921-1925 1945-1951
Rebuilt from E-4 class 2-8-0s
1924-1930 1946-1953
Rebuiit from E-3a class 2-8-0s
1926-1930 1951-1953
Rebuilt from E-5 class 2-8-0s

0-8-0 B-6 91-100 10 D&H

0-8-0 B-7 151-164 14 D&H
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D&H STEAM LOCOMOTIVES ACQUIRED AFTER 1900 (continued)

Type Class Numbers Qty Builder Built Retired Notes
0-6-6-0H-1 1500, 1501 2  Schenectady 1910 1935

Ex-P&WV 2-6-6-0s 20, 21
0-8-8-0H 1600-1612 13  Schenectady 1910-1912 1943-1952
2-8-0 E-2a 738-764 27 Dickson, D&H, Schen

1900-1901 1930-1950

2-8-0 E-2b 765-785 21 Dick, Schen 1901-1902 1930-1950
2-8-0 E-3 786-803 18 Schenectady 1902

Rrebuilt, renumbered, and reclassified
2-8-0 E-3 804-889 86 Schen,Dick 1903-1906

Rebuilt, renumbered, and reclassified
2-8-0 E-4 1000-1006 7  Schenectady 1899, 1901

Rebuilt 1921-1925 to B-5 class 0-8-0 Nos. 81-87

2-8-0 E-5 1007-1096 90 Schenectady 1906-1914 1942-1953
2-8-0 E-5a 1111-1122 12 D&H/Schen  1926-1930 1952-1953
2-8-0 E-6a 1200-1220 21 Schenectady 1916, 1918 1951-1953

Type Class Numbers Qty Builder Built Retired Notes
- 1400-1402 3 Schenectady 1924-1930 1942
Named Horatio Allen, John B. Jervis, and James Archbald

4-6-0 D-3 500-508 19 Schen,D&H 1903-1905 1939-1952
4-6-0 D-3 557-561 5  Schen, MLW 1907 1949-1952
4-6-0 D-3a 521-524 4  Schenectady 1904 1940, 1951
4-6-0 D-3b 534-559 26 Montreal, D&H, Schenectady
1905-1907 1935-1952
4-6-0 D-3b 590-594,5996 Schenectady 1911 1942-1946
Convertible to oil or soft coal
4-6-2 P 600-609 10 Schenectady 1914 1952-1953
4-6-2 P-1  651-653 3 D&H 1929-1931 1951, 1953
4-8-0 E-7 1403 1 Schenectady 1933 1942 Named L. F. Loree
4-8-4 K 300-314 15 Schenectady 1943 1952-1953
4-6-6-4J 1500-1539 40 Schenectady 1940-1946 1952-1953

DELAWARE, LACKAWANNA & WESTERN RAILROAD

The Lackawanna of the first half of the 20th century was a pros-
perous road and looked it. Its main line extended from Hoboken, New
Jersey, northwest through Scranton, Pennsylvania, and Binghamton
and Elmira, New York, to Buffalo. Long branches reached north from
Binghamton to Utica and to Syracuse and Oswego and southwest from
Scranton along the Susquehanna River to Northumberland, Pa. The
DL&W was an anthracite carrier and it developed its general mer-
chandise traffic. It operated an extensive suburban passenger service;
it had the shortest route from New York to Buffalo, and its long-dis-
tance trains were well patronized and carried through cars for points
west. In the early years of the 20th century with an eye to speeding up
its trains the road undertook several line relocation projects charac-
terized by heavy earthworks and tall concrete viaducts.

Lackawanna's route west crossed the ridges of the Appalachians
between the Hudson and Delaware rivers; threaded the Delaware Water
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Gap; climbed over the Pocono Mountains and descended to the Lack-
awanna Valley at Scranton, Pa.; climbed over more mountains to the
Susquehanna River at Binghamton, N. Y.; followed the Susquehanna,
Chemung, and Cohocton rivers for a way; and after a few more grades
reached the level country east of Buffalo.

In 1910 DL&W adopted a locomotive classification system consisting
of a letter for the type and a number for each successive order for
engines. It soon loaded onto the classification system designators for
such things as mechanical stokers, power reverses, and brick arches in
the firebox. The system became unwieldy and was dropped in 1938. A
quirk of the road’s numbering system was that even-hundred numbers
(200, 300, 1600, etc.) weren't used.

A notable omission from the classification system and the roster
was the Atlantic type. The wide firebox that the 4-4-2 wheel arrange-
ment made possible was already present in the form of the Wootten




firebox over the 69" drivers of Lackawanna’s 4-4-0s and 4-6-0s. By the
time the Lackawanna turned to locomotives with trailing trucks, its
passenger trains needed six driving axles. Moreover, the Lackawanna
was a mountain railroad and the Atlantic wasn’t a mountain engine.

Another omission was the articulated. Erie and Delaware & Hud-
son both used Mallets on the grades out of Scranton. Lackawanna didn’t
— it was a fast railroad, and Scranton was on the main line (it was on
secondary lines of Erie and D&H). Lackawanna seemed to prefer to
keep its locomotives as simple as possible, avoiding such fuel-saving
gadgetry as compounding and feedwater heaters. If the road had
indulged in articulateds — this is pure conjecture — they would have
been 1938 Alco 4-6-6-4s numbered 2301-2310.

In 1900 Lackawanna burned anthracite and was one of the princi-
pal users of Camelbacks. The hard, clean-burning coal was the heart
of an advertising campaign that began in 1901 featuring an auburn-
haired maiden named Phoebe Snow, whose “frock stayed white from
morn till night upon the Road of Anthracite.” (The New York Central,
which had a longer route to Buffalo but ran faster, burned sooty, cin-
dery soft coal.) By the Teens, mechanical stokers for industrial use

Mikado 1211, built by Alco’s Sche-
nectady Works in 1912, is represen-
tative of Lackawanna'’s first 2-8-2s.
The rod running from the cab to the
reverse shaft lever was later replaced
by a power reverse. The year 1912 is
relatively late for inside-journal trail-
ing trucks; outside ashpan hoppers
were popular for a period on the
anthracite roads. Alco Photo.

LACKAWANNA

had been developed; they required small-size coal. Anthracite in small
sizes became more expensive than soft coal. From the Mikados on,
Lackawanna’s freight locomotives were designed to burn soft coal. The
passenger Pacifics continued to be built with wide fireboxes, though
after World War | they burned a mixture of anthracite and bituminous
and later straight bituminous (and the advertising department didn’t
talk about Phoebe’s white dress anymore).

The Lackawanna dieselized quickly. The last steam locomotive in
service was 0-8-0 No. 232 at Scranton on July 13, 1953.

Freight locomotives

In 1899 the DL&W took delivery of 15 Camelback 4-8-0s from Brooks,
followed by five from Dickson in 1900. They were similar to 4-8-0s
Brooks had built for the Central Railroad of New Jersey. They were too
powerful for their weight (200,000 pounds) and were quite slippery.
For 33 more freight locomotives that year, also built by Brooks and
Dickson, the road switched to the 2-8-0, which carried slightly more of
its weight on the drivers. Over the years these two groups of locomo-
tives, 801-820 and 821-853, were modified by reducing the boiler pres-
sure and the cylinder diameter, and they spent most of their lives in




The road’s late 2-8-2s, exemplified by No. 2131, were among the largest Mika-
dos built. Lackawanna preferred paired single air pumps to cross-compound
pumps. Photo by W. R. Osborne.

secondary service. Except for two which lasted a few years longer, all
the 4-8-0s were scrapped in 1923.

In 1901 Lackawanna asked Schenectady Locomotive Works for a
road freight engine. The result was a 57 -drivered 2-8-0 weighing 186,000
pounds (Camelback) or 178,000 pounds (single cab). The road ordered
30 Camelbacks, 855-884, and 30 single-cab locomotives, 740-769. It was
pleased with their performance and ordered 30 more, 20 Camelbacks,
885-899 and 301-305, and 10 conventional, 770-779. By 1910 Lackawan-
na had 91 Camelback 2-8-0s and 100 conventional 2-8-0s, all built to the
same specifications (except for firebox and cab): 57" drivers, 21" x 26"
cylinders, and total weight of 186,00 to 190,000 pounds.

In 1911 the road designed a larger 2-8-0 for moving heavy freight
trains up Dansville Hill between Groveland and Wayland, N. Y. Alco's
Schenectady Works built 15 that year, numbers 385-399. They had the
same 57" drivers and 200 pound boiler pressure of the earlier 2-8-0s,
but their 26" x 30" cylinders and 239,000 pounds gave them about 50
percent more tractive effort,

['he 2-8-0s were intended for heavy, slow freight trains, and the road
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Lackawanna used three-cylinder 4-8-2s for both passenger and freight ser-
vice. The freight engines, like No. 2230, shown at Wharton in 1941, were more
successful and remained three-cylinder engines until they were scrapped
after World War Il. You can see the levers for the valve gear on the pilot deck.
Photo by W. R. Hicks.

also needed something faster. In 1903 Schenectady delivered 25 2-6-0s
with 63" drivers, 18 Camelbacks (numbered 570-587) and 7 single-cab
engines (550-556). Schenectady, Baldwin, and Rogers continued to deliv-
er Moguls, a total of 20 Camelbacks and 46 single-cab engines, until
1911. Ten engines, 501-510, built by Rogers in 1906 and Schenectady
in 1908, had 57" drivers and their tractive effort equalled the 2-8-Os
built at the same time.

In 1912 Lackawanna opted for its first locomotives with trailing
trucks. Alco’s Schenectady Works built 15 2-8-2s, 1201-1215, in 1912.
They were faster than the 2-8-0s because of their 63"drivers, and their
larger, deeper firebox gave them far more steaming capacity. They had
inside-bearing trailing trucks and outside ashpan hoppers. Engineers dis-
liked their screw reverse — controlled by a wheel that had to be spun
instead the usual lever — and firemen cursed their large, hand-fired
fireboxes. Later application of power reverses and mechanical stokers
took care of both problems. Mikados 1216-1227, just like the first group,




Some of the Poconos in the 1601-1620 group had Worthington feedwater
heaters installed in their smokeboxes, requiring the smokebox to be length-
ened. Because the smokebox door was convex, a headlight mounted in the
center of the smokebox door would protrude ahead of the coupler, so the
headlight was moved to the top of the smokebox front. Number 1608, shown
at Port Morris, N. J., exhibits both the raised headlight and the odd enlarged
sand dome that was wider at the top than the bottom. Photo by Gordon R.
Roth.

were delivered by Schenectady in 1913. Later groups of 2-8-2s, 1228-
1237 in 1916, 1238-1252 in 1918, and 1253-1262 in 1920, followed the
same design but were slightly heavier and had outside-frame trailing
trucks. They were 40,000 to 45,000 pounds lighter than the USRA light
Mikado, but their 28" x 30" cylinders gave them about 6,000 to 9,000
pounds more tractive effort.

In the early 1920s Lackawanna purchased 50 heavy Mikados num-
bered 2101-2150. They were about as much locomotive as could be
put on a 2-8-2 running gear with 63" drivers. They had 28" x 32" cylin-
ders, weighed 356,500 pounds, and exerted a tractive force of 67,700
pounds (79,200 pounds with the booster working). They were consid-
erably larger and more powerful than the USRA heavy Mikado — about
the same size as a Chesapeake & Ohio K-3 and more powerful, thanks to
the booster. When Lackawanna began to dieselize, seven of them were
sold to Chicago & lllinois Midland, Alton & Southern, and Montour.

The Mikados DL&W purchased in 1912 were good for long, heavy
freight trains, but the line relocations then in progress meant trains
could move faster. Lackawanna had just received its first 4-6-2s for pas-
senger service and thought a medium-drivered Pacific could replace
the 2-6-0s that were hauling fast merchandise trains. In 1913 Schenec-
tady built seven 4-6-2s numbered 1151-1157 with 69" drivers and a trac-
tive effort of 43,116 pounds, 50 percent more than the Moguls. Lima
built 14 more the next year, 1158-1171. Subsequent batches of freight
4-6-2s had 70" drivers: 1172-1883 from Schenectady in 1922 and 1184-
1193 from Brooks in 1924. By the time the last freight Pacifics were
delivered, the 2100-series Mikados had been delivered and were prov-

Pacific 1133 brakes to a halt at Luzerne, Pa., across the Susquehanna River
from Wilkes-Barre, in the late 1940s. The wide firebox of the 4-6-2, the pagoda
roof and arched windows of the station, and the Phoebe Snow advertising
on the box car combine in a scene that is quintessential Lackawanna. Photo
by S. Botsko.

ing almost as fast as the 4-6-2s; delivery of 4-8-4s with 70" drivers in
1929 eliminated any need for freight Pacifics.

In the 1920s Alco pushed the idea of three-cylinder locomotives for
heavy freight service. Dividing the power of the locomotive among
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American 938 speeds west across the Jersey Meadows with a single coach in
tow in November 1938 — white flags on the smokebox indicate the train is
an exira, not a regularly scheduled run. The 4-4-0 is one of nine Camelbacks
that were rebuilt with single cabs, concealed piping, and a shroud over the
turret and pop valves. Photo by J. P. Ahrens.

three cylinders instead of two meant that rods could be lighter, and
six power impulses instead of four per revolution of the drivers reduced
the amount of surge transmitted to the train. The center main rod,
located between the frames, was difficult to lubricate; this drawback
was less crucial in slow freight service than in fast passenger service. In
1926 and 1927 Lackawanna purchased 35 three-cylinder 4-8-2s for heavy
coal train and pusher service. The four-wheel lead truck was not nec-
essary for speed; instead it carried the weight of the heavy cylinders and
the Gresley conjugating valve gear, which was mounted in front of the
cylinders and took its motion from extensions of the valve rods of the
two outside cylinders. The 4-8-2s had 63" drivers like the 2100-series
2-8-2s: the outside cylinders, which drove the third drivers, were 25"

32", and the inside cylinder, which drove a crank on the second axle,
was 25" x 28", The engines weighed 394,000 pounds and exerted a trac-
tive force of 77,600 pounds.
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In 1927 Lackawanna took delivery of the second group of 4-8-4s built
in the U. S., 77" drivered machines for passenger service. They were
designated the Pocono type. They were successful enough that the
road ordered 20 copies with 70" drivers for freight service, Nos. 1601-
1620, delivered in 1929. Ten more, 1621-1630), also intended for freight
service, arrived from Schenectady in 1932, and a final 20 dual-service
locomotives with 74" drivers, 1631-1650, were delivered in 1934, despite
the decline in traffic caused by the Depression. The last 20 had roller
bearings on all axles and were among the most powerful 4-8-4s built.

Passenger locomotives

Between 1901 and 1911 DL&W purchased 65 Camelback 4-4-0s with
69" drivers for passenger service. The first group, 973-981, continued the
existing number series; 18 more, built by Schenectady in 1903 and 1904,
filled out the numbers to 999. Successive batches were numbered 958-
972, 944-955, 939-943, and 933-938; older 4-4-0s with those numbers
were renumbered to make room for the new locomotives in a single
block. Baldwin-built 958-972 are among the few classes of Lackawan-
na locomotives from a builder other than American Locomotive Com-
pany or one of its predecessors. Engines 953-955, built in 1905, had
experimental superheaters; 954 and 955 had piston valves. All the rest
were built with slide valves but were superheated and equipped with
piston valves between 1916 and 1921.

The Americans were built for mainline service, but increasing traf-
fic meant longer trains and larger locomotives. The 4-4-0s were moved
to suburban trains. In 1911, the year the last 4-4-Os were built, Lack-
awanna received its first steel passenger cars. By 1923 most of the
road’s passenger trains consisted of steel cars with electric lighting.
The cars were about 25 percent heavier than wood cars of the same
capacity, and the axle generators for the lights created additional drag.
Between 1923 and 1925 the road rebuilt 10 44-0s with new cylinders
and Baker valve gear, increasing their tractive effort, but the decision
that year to electrify the suburban service meant that most of the 4-4-0s
would be out of work, and as other 4-4-0s came due for repair, they
were scrapped. The rebuilt Americans remained in service. Nine of the




The final group of
Poconos, 1631-1650, built
by Alco in 1934, were
dual-service locomotives
with 74" drivers. Their
tractive effort of 76,000
pounds was exceeded by
only one other 4-8-4, Nor-
folk & Western’s class J.
They had air horns (ahead
of the sand dome) instead
of whistles. Alco photo.

LACKAWANNA

ten were rebuilt again in 1937 with single cabs, and one, No. 988, was
streamstyled with wing-shaped running board skirts.

Before the road bought its 65 44-0s it experimented with the 4-6-0 for
passenger service. In 1900 Brooks delivered seven heavy Camelback
Ten-Wheelers similar to those of the Central Railroad of New Jersey.
They had 69" drivers, inside piston valves, and Stephenson valve gear.
They were slow engines. Four were rebuilt early with slide valves; in
1919 and 1920 they were superheated and given new cylinders and
Walschaerts valve gear. They were the only 4-6-0s scrapped when the
suburban service was electrified.

Lackawanna tried the 4-6-0 again in 1905 with five of the type from
Schenectady (1008-1012) and four more from Rogers the next year
(1013-1016). They were heavier and more powerful than their Brooks
predecessors, 1001-1007. They were followed by 20 locomotives, 1017-
1036, built by Rogers and Schenectady between 1907 and 1910. They
too had 69" drivers but were built with Walschaerts valve gear and pis-
ton valves. Ten-Wheelers 1050-1052, built by Rogers in 1907, were sim-
ilar but had 73" drivers. Nine Ten-Wheelers were rebuilt with single
cabs in 1937 and 1938, and No. 1011 was streamstyled.

Between 1912 and 1914 Lackawanna received 14 Pacifics, 1101-1114,
with wide fireboxes, single cabs, and 73" drivers, and weighing between
284,000 and 290,000 pounds. Somewhat heavier than the USRA light

Pacific of 1918, they exerted the same tractive effort. All had 25" x 28"
cylinders except No. 1110, which was built with 25" x 26" cylinders to
see if shorter piston travel resulted in a faster locomotive. Apparently
not — the 1914 Pacifics were built with 25" x 28" cylinders.

Five heavier Pacifics — 305,500 pounds — with regular fireboxes
for bituminous coal came from Schenectady in 1915 and were placed in
service over the Poconos. Number 1131 was built with an experimental
watertube firebox, No. 1132 had Baker valve gear applied briefly, and No.
1135 was used as a test lab for feedwater heaters. Schenectady then
delivered several groups of Pacifics with 79" drivers: 1126-1130 in 1917,
1120-1125 in 1920, 1115-1119 in 1922, and 1136-1140 in 1923.

In 1936 and 1937 four Pacifics were streamstyled with stainless-steel
wing-shaped running-board skirts (they predated the 4-4-0 and 4-6-0
mentioned above), and one of the four, No. 1123, was further decorat-
ed with bright green and red paint on the skirts and tender sides.

In 1924 Brooks built five 4-8-2s with 69" drivers to eliminate dou-
bleheading east of Scranton. Numbers 1401-1405 were not particularly
fast and remained on premier trains only a year, until the next new
power arrived. During World War II, when Lackawanna had a surplus of
locomotives, they were sold to Atlantic Coast Line.

Five more 4-8-2s, 1450-1454, arrived from Brooks in 1925. They had
73" drivers and three 25" x 28" cylinders. Two were built with Baker
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During the Depression Lackawanna kept its shop forces employed converting
Pacifics and Mikados into 60 husky 0-8-0s.

valve gear and three with Walschaerts; all five used the Gresley sys-
tem of levers to control the valve of the center cylinder. The center
valve and main rod bearings tended to overheat at high speeds, partly
due to the difficulty of reaching them for lubrication. In 1930 and 1931
Lackawanna rebuilt them with new drivers and two 28" x 32" cylinders.

Two years later, in 1927, the road took delivery of five 4-8-4s from
Brooks, the second batch of 4-8-4s built in the U. S. They had 77" driv-
ers and, unlike the Northern Pacific 4-8-4s that preceded them, had
conventional frames under the firebox.

The last steam passenger locomotives the Lackawanna purchased
were five Hudsons with 80" drivers. They were intended to run between
Scranton and Buffalo without change. They were fast, powerful engines,
designed to pull 16 to 18 cars at 80 mph — but the speed limit on the
route was only 70 mph and the trains were rarely more than eight to ten
cars. They were replaced by diesels shortly after World War 1l and rel-
egated to suburban service.
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Switchers

Between 1901 and 1911 Lackawanna purchased 125 0-6-0s of the
same design, 57 Camelbacks and 68 single-cab engines. They had 51"
drivers, slide valves, and main rods connected to the second drivers,
and they worked at only 170 pounds pressure.

DL&W turned to 0-8-0s early. In 1906 Dickson delivered five Camel-
backs, 151-155, for transfer service between Hoboken and Secaucus.
In 1909 the road purchased four single-cab 0-8-0s: 169 and 168 (in that
order), both for use at Buffalo, and 184 and 185 for the hump yards at
Secaucus and Hampton. Twenty-eight more 0-8-0s similar to 168 and
169 were delivered by Lima and Lackawanna’s Scranton shops between
1912 and 1916. They were numbered 156-169 and 170-185 (the previ-
ous 184 and 185 became 198 and 199).

In 1928 the road hadn’t acquired a new switcher in 12 years, and
many of those it had, the 0-6-0s, weren’t able to move long strings of
loaded coal hoppers, let alone the 70-ton cars that were beginning to
appear. Locomotive builders submitted their bids and the road con-
sidered them, then considered instead its surplus light Mikados and
freight Pacifics. Between 1929 and 1935 the road’s Scranton shops used
the boilers of the Mikes and Pacifics plus new running gear to build 60
modern, powerful 0-8-0s. They had 58" drivers and 27" x 30" cylinders,
weighed 258,000 to 265,500 pounds, and exerted tractive force of 67,300
pounds (the USRA 0-8-0 weighed 214,000 pounds and had a tractive
effort of 51,000 pounds).

Historical and technical societies:

Anthracite Railroads Historical Society, P. O. Box 519, Lansdale, PA
19446-0519

Erie Lackawanna Historical Society, 116 Ketcham Road, Hackettstown,
NJ 07840

Recommended reading: The Delaware Lackawanna & Western Rail-
road in the Twentieth Century, Volume 2, by Thomas Townsend Taber
and Thomas Townsend Taber 111, published in 1981 by Thomas
Townsend Taber 11, 504 South Main Street, Muncy, PA 17756 (ISBN 0-
9603398-3-3




Published rosters: Type  Numbers Qty Builder Built Retired Notes
Railroad Magazine: August 1933, page 46; April 1948, page 122 280 764-799 16 Schenectady 1908-1909 1932-1953

Railway & Locomotive Historical Society Bulletin, No. 72 (entire issue) ggg ggég?i g gg::!ewnﬁ]ctady 1882 ]ggg]ggg ggm:gggt
2-8-0 315-322 8 Schenectady 1905 1927-1935 Camelback
DL&W STEAM LOCOMOTIVES BUILT SINCE 1900 2-80 323-346 24 Rogers 1906-1908  1926-1936 Camelback
2-8-0 821-853 33 Dickson, Brks 1900 1923 Camelback
Type  Numbers Qty Builder Built Retired Notes 2-8-0  855-899 45 Dickson, Schen 1901,1902 1923-1935 Camelback
0-4-0T 4 1 Rogers 1913 2-8-2 1201-1227 27 Schenectady 1912-1913  1936-1948
0-4-0T 7 1 Baldwin 1922 1949 1201-1222 rebuilt to 0-8-0
0-6-0T 8 1 Baldwin 1904 1926 Ex-Brooklyn Dock& Term. 2-8-2  1228-1262 35 Schenectady 1916-1920  1946-1953
0-6-0 78-84 7 Schenectady 1911 1933-1940 2-8-2 2101-2140 40 Schenectady 1922, 1923  1946-1952
0-6-0 85-106 21 Cooke 1903, 1905 1926-1932t 2-8-2  92141-2150 10 Brooks 1924 1946-1950
0-6-0 107-112 6  Dickson 1906 1927-1935 4-4-0 933-943 11 Schenectady 1910-1911  1931-1935 Camelback
0-6-0 113146 34 Schenectady 1908 1927-1953 4-4-0  944-955 12 Schenectady 1905 1929-1937 Camelback
0-6-0 13-18 6  Dickson 1901 1930-1936 Camelback 4-4-0 958-972 15 Baldwin 1904 1929-1946 Camelback
0-6-0 19-26 8  Baldwin 1901 1926-1936 Camelback 4-40 973-999 27 Schenectady 1901-1903  1929-1946 Camelback
0-6-0 27-31 5 Schenectady 1908 1932-1941 Camelback 4-6-0  1001-1007 7  Brooks 1900 1931 Camelback
0-6-0 3243 10 Dickson 1906-1907  1929-1937 Gamelback 4-6-0 1008-1012 5  Schenectady 1905 1931-1942 Camelback
06-0 4469 6 Cooke 1902,1906  1926-1937 Camelback 4-6-0  1013-1023 11 Rogers 1906-1907  1932-1942 Camelback
0-8-0 156-161 6  Scranton 1913 1940-1946 4-6-0  1024-1036 13 Schenectady 1908, 1910  1932-1942 Camelback
0-8-0 162-167 6 Lima 1912 1937-1949 4-6-0 1050-1052 3  Rogers 1907 1936 Camelback
0-8-0 168,169 2  Schenectady 1909, 1910 1939 4-6-2 1101-1114 14 Schenectady 1912-1914  1940-1948
0-8-0 170-185 16 DL&W 1914,1916  1946-1953 4-6-2  1115-1130 16 Schenectady ~1917-1922  1950-1953
0-8-0 184,185 2  Schenectady 1910 1937 To 198, 199in 1916 4-6-2 1131-11355  Schenectady 1915 1953
0-8-0 201-260 60 DL&W 1929-1935  1948-1955 4-62 1136-1140 5  Schenectady 1923 1948-1953
Rebuilt from 4-6-2s and 2-8-2s 4-6-2 1151-1157 7 Schenectady 1913 Rebuilt into 0-8-0s
0-8-0 151-155 5  Dickson 1906 1937 Camelback 4-6-2  1158-1171 14 Lima 1914 Rebuilt into 0-8-0s
2-6-0 501-506 6 Rogers 1906 1930-1937 4-6-2 1172-1183 12 Schenectady 1916, 1922 Rebuilt into 0-8-0s
2-6-0 507-510 4  Schenectady 1908 1931-1937 4-6-2  1184-1193 10 Brooks 1924 4 sold to B&M, 6 rebuilt to 0-8-0s
2-6-0 534-556 23 Schenectady 1903-1911  1929-1947 4-6-4 1151-11555  Schenectady 1937 1951, 1952
2-6-0 557-562 6 Baldwin 1904 1926-1935 4-8-0 801-815 15 Brooks 1899 1923 Camelback
2-6-0 563,564 2 Rogers 1906 1930, 1942 4-8-0 816820 5 Dickson 1900 1923-1929 Camelback
2-6-0 565-569 5  Schenectady 1908 1934-1947 4-8-2  1401-14055  Brooks 1924 Sold to ACL, 1943
2-6-0 570-587 18 Schenectady 1903 1926-1934 Camelback 4-8-2 1450-1454 5  Brooks 1925 1946 Three-cylinder
2-6-0 588,589 2 Rogers 1906 1927, 1929 Camelback 4-8-2 2201-223535 Schenectady 1926-1927  1946-1950 Three-cylinder
2-8-0 350-373 24 Schenectady 1910 1940-1953 4-8-4  1501-1505 5  Brooks 1927 1949
2-8-0 385-399 15 Schenectady 1911 1937, 1940 4-8-4 1601-1620 20 Schenectady 1929 1951
2-8-0 724-739 16 Schenectady 1909 1937-1953 4-8-4 1621-1630 10 Schenectady 1932 1951, 1952
2-8-0  740-779 40 Schen., Dickson1901-1902  1926-1935 4-8-4 1631-1650 20 Schenectady 1934 1951-1953
2-80 780783 4  Rogers 1906 1932, 1936
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DENVER & RIO GRANDE WESTERN RAILROAD

The Denver & Rio Grande was intended to be a narrow gauge rail-
road fromn Denver to El Paso, Texas. Construction began in 1870. In
1878 the Rio Grande fought two battles with the Santa Fe, one for occu-
pancy of Raton Pass on the Colorado-New Mexico border and tlie otlier
for the Royal Gorge of the Arkansas River west of Pueblo, Colo. The
Santa Fe got Raton Pass, and the D&RG got Royal Gorge — and found
itself with new goals, the mines of southern and western Colorado and
a line to Salt Lake City and Ogden, Utah.

The Utah portion of the Rio Grande of recent tinres was built by the
Denver & Rio Grande Western Railway, an affiliate of the D&RG. The
rails of the D&RGW and the D&RG were joined in the Utah desert in
1883, forming a 3-foot gauge railroad from Denver to Salt Lake City via
Pueblo and Marshall Pass. D&RGW became independent of D&RG in
1886 and became the Rio Grande Western. D&RG gained control again
in 1901 and merged the RGW in 1908 to form the Denver & Rio Grande
Western Railroad.

In 1881 D&RG began adding a third rail for standard gauge equip-
ment to its main lines. In 1890 the Denver-Ogden main line was con-
verted to standard gauge. By 1906 Alamosa, Salida, and Montrose were
the points of demarcation of the narrow gauge network, and thereafter
no major narrow gauge lines were converted to standard gauge — they
were abandoned or sold.

Rio Grande's slogans were “Scenic line of the world” and “Through
the Rockies — not around them.” There was no arguing with either,
and the latter meant the road didn’t have much level track. The main
line elimbed from Denver (elevation 5,198 feet) to Palnier Lake (7,237
feet) in 52 miles, then took 67 miles to descend to Pueblo (4,672 feet).
At Pueblo the line turned west and climbed to Tennessee Pass (10,240
feet). descended steeply along the Eagle River, then foltowed the Col-
orado River to Grand Junction (4,583 feet). The descent to Green River,
Utah (4,076 feet) was interrupted by several intermediate sumnmits;
from Green River the line climbed to Soldier Summit (7,440 feet),

dropped steeply into tlie Salt Lake basin, where it enjoyed about 90
iles of nearly level track to Salt Lake City (4,233 feet) and Ogden (4,293
feet). The average grade from low point to suminit on most of the main
line was 0.6 or 0.7 percent, but the west slope of Tenunessee Pass had
stretches of 3 percent and thie west slope of Soldier Summit, 4 percent
(reduced to 2 percent by line relocation in 1912 and 1913). The opening
of the Dotsero Cutoff cut 175 wriles off the Denver-Grand Junction route
and replaced the climbs to Palmer Lake and Tennessee Pass with a
4,000H00t ascent from Denver to the Moffat Tunnel — 50 miles of alimost
continuous 2 percent grade.

The Rio Grande was part of the Gould empire, and it financed the
coustruction of the Western Pacific. For most of the period from 1915
to 1947, when it finally reorganized free of any affiliation with WI”> and
Missouri Pacific, the Rio Grande was in receivership or bankruptey.

Coal was the Rio Grande’s prinicipal commodity: It moved from the
nrines of southern Colorado to the steel mills of Pueblo and the indus-
tries of Denver, and from the mines of southeastern Utah to industries
between Provo and Ogden.

The 1908 merger of the Denver & Rio Grande and the Rio Grande
Western occasioned a general locomotive renumbering. There was a
second renumbering in 1923, and locomotives were reclassified by
wheel arrangement and tractive effort. Some locomotives were renuni-
bered twice, some once, some not at all; and some number sequences
appeared to be favorites. The series beginning with 1001 was used suc-
cessively for 4-6-0s built in 1902, 4-6-2s built in 1913, and 2-8-Os built i
1902. D&RG and RGW apparently avoided even-hundred numbers uitil
1923, and some batches of locomotives were renumbered so that the
last became first — Pacifics 1001-1005 becanie 801-805, and 1006 became
800. The roster in this section shows 1923 nunibers and classes. In the
text, locomotives are identified by tlieir uumbers as built, with subse-
quent munrbers shown in parentheses.

By 1956 D&RGW had only a few standard gauge steam engines in
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The Vanderbilt tender of Santa Fe type No. 1401 appears inadequate for what
was once the largest two-cylinder locomotive in the world. Some of the 2-10-2s
eventually acquired large rectangular tenders. Photo by R. H. Kindig.

service, primarily switchers and helpers on the Moffat Tunnel route.
The last three 2-8-8-2s, 3609, 3612, and 3619, operated until November
1956, when they were hauled to Pueblo for scrapping. The last stan-
dard gauge steam run was made by 2-8-0 1151 from Alamosa to South
Fork and back on December 26, 1956.

Freight locomotives

Baldwin delivered 15 Consolidations numbered 901-915 (950-964)
to the Denver & Rio Grande in 1901, 54"-drivered machines that weighed
183,790 pounds. They were followed in 1902 by 30 Vauclain compound
2-8-0s numbered 1101-1130 (1000-1029), with drivers an inch larger and
weighing slightly less. They were converted to simple locomotives a
few years later.

In 1906 and 1908 Schenectady delivered 48 Consolidations num-
bered 1131-1178. They had 57" drivers, piston valves, Stephenson valve
gear, and wide fireboxes above the rear drivers. They were the last
2-8-0s built for the D&RG.

The relatively low drivers (63") and main rod connected to the third drivers
indicate that Rio Grande 1509 was designed primarily as a freight locomo-
tive. Photo by Wesley Krambeck.

Many railroads ended their steam freight locomotive development
with the 2-8-2, but Rio Grande harely acknowledged the existence of
the type before moving on to something larger, purchasing 14 Mika-
dos numbered 1200-1213 from Baldwin in 1912 for Denver-Pueblo freight
service. They weighed 276,000 pounds, somewhat less than a USRA
light Mikado, but cylinders an inch larger gave them greater tractive
effort. Their 63" drivers gave them enough speed for passenger ser-
vice, and in the late 1930s and 1940s they often puiled Moffat Tunnei
route passenger trains.

Ten 2-10-2s, 1250-1259 (1400-1409), arrived from Brooks in 1916 for
helper service on Tennessee Pass and Pueblo-Denver coal trains. Even-
tually they were assigned to coal trains in Utah. When built they were
the largest two-cylinder locomotives in the world, weighing 428,500
pounds, only 20,000 pounds less than a USRA 2-6-6-2. They were built
with small Vanderbilt tenders that were replaced in the late 1940s with
large rectangular tenders.
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The 73" drivers of Rio Grande 1803, a 4-8-4 built by Baldwin in 1937, have the
eastbound Scenic Limited rolling at good speed through the Arkansas River
valley near Buena Vista, Colo., in June 1943. Photo by Otto C. Perry.

Despite the deterioration of the road during the Teens, the USRA
allocated no locomotives to the Rio Grande during World War 1. The
road’s nonarticulated freight power consisted of 10 Santa Fes, 14 Mika-
dos, and a lot of Consolidations. In 1922 and 1923 the Grande took deliv-
ery of 30 heavy 4-8-2s from Alco’s Brooks Works. The first ten, 1501-
1510, had 63" drivers and 28" x 30" cylinders and weighed 377,000
pounds, 25,000 more than a USRA heavy Mountain. They were the heav-
iest 4-8-2s at the time, and their drivers were the smallest since Great
Northern’s 62"drivered 4-8-2s of 1914. D&RGW put them to work replac-
ing doubleheaded 2-8-0s on freight trains and doubleheaded Ten-Wheel-
ers on heavy passenger trains between Denver and Salida. The next
year brought the M-78 class, 1511-1520, identical except for a booster on
the trailing truck, and 10 more M-67s, 1521-1530, duplicates of the first
group. The booster-equipped engines were assigned to Grand Junc-
tion-Salt Lake City territory, and the new M-67s to Salida-Grand Junction.

Baldwin delivered another 10 dual-service Mountains in 1926, the
M-75 class, numbers 1600-1609. They had 67" drivers and three 25" x

156

Rio Grande 3609 stands at the coal dock in Grand Junction, Colo., on May
30, 1941. Front and rear cylinders the same size indicate the 1927 Brooks
product is a single-expansion articulated. Photo by R. H. Kindig.

30" cylinders and weighed 419,310 pounds. Again the Rio Grande held
honors for the world’s heaviest 4-8-2, and the M-75s kept that distinction
until it was taken by lllinois Central’s homebuilt 4-8-2s of 1942. The
M-75s were D&RGW’s only three-cylinder locomotives, and they
remained three-cylinder locomotives until they were scrapped. Their
construction by Baldwin is something of a curiosity. They constitute
five-sixths of Baldwin’s three-cylinder production; and Brooks, which
had built D&RGW'’s two-cylinder 4-8-2s, was the chief advocate of three-
cylinder power.

Four more 4-8-2s came to the Rio Grande in 1945: Norfolk & Western
freight Mountains 206-209, built by N&W at Roanoke in 1926. D&RGW
classed them M-69 and numbered them 1550-1553. After the crush of
wartime traffic abated the four were sold to the Wheeling & Lake Erie.

Articulateds

Denver & Rio Grande took delivery of its first articulateds in 1910,
2-6-6-2s 1050-1057 (3300-3307). They took over helper service on Sol-
dier Summit and the west slope of Tennessee Pass, eliminating the
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Challenger 3703, built by
Baldwin in 1938, dis-
plays a clean stack as it
leads a long freight
across the Utah desert
at 60 mph in June 1941,
The rising-sun striping
on the sandbox behind
the headlight was soon
replaced by ordinary
zebra stripes. Photo by
R. H. Kindig.

need to use four or five engines to get even relatively short trains up the
grades. In 1913 the road took delivery of 16 larger Mallets, 2-8-8-2s 1060-
1075 (3400-3415) from Alco’s Schenectady Works. They went to work as
road engines between Denver and Grand Junction and later replaced the
2-6-6-2s in helper service over Soldier Summit and Tennessee Pass. Ten
years later, in 1923, Alco’s Richmond Works delivered 10 copies of the
USRA 2-8-82 for coal trains on the lines in Utah. They were classed L-107
and numbered 3500-3509. They were followed in 1927 by 10 single-
expansion 2-8-8-2s, also from Alco, engines 3600-3609, class L-125. They
were the world’s largest locomotives at the time they were delivered.
Ten more came from Alco in 1930 numbered 3610-3619, class L-127.

During the 1930s D&RGW struggled through a receivership and con-
verted itself into a fast freight route. To speed up freight trains, in 1937
Baldwin delivered 10 simple articulateds, 4-6-6-4s with 70" drivers: class
L-105, numbers 3700-3709. They were put into service between Grand
Junction and Salt Lake City; the simple 2-8-8-2s that were working there
were transferred to the Moffat Tunnel route running directly west from
Denver. Five more came from Baldwin in 1942, identical except for Wor-
thington feedwater heaters instead of Elesco. They were the last new
steam locomotives Rio Grande bought.

In 1943 the road needed additional locomotives to move wartime
traffic. It wanted duplicates of the Baldwin 4-6-6-4s it received in 1937,
but the War Production Board diverted six locomotives from a Union
Pacific order that Alco was building. Although they were painted and let-
tered for Rio Grande, the road didn’t buy the Challengers but leased
them from the Defense Plant Corporation. By the time traffic had
returned to normal levels the Grande had begun dieselization in earnest,
so Nos. 3800-3805 were put up for sale and Clinchfield bought them.

To handle wartime traffic, D&RRGW also bought two Norfolk & West-
ern 2-6-6-2s and 15 N&W Y-2-class 2-8-8-2s in 1943 and 1948.

Passenger locomotives

Ten 63"-drivered Vauclain compound 4-6-0s were delivered by Bald-
win in 1902 for passenger service. They were numbered 1001-1010 and
renumbered 750-759 in 1908. Alco’s Brooks Works sent 30 Ten-Wheelers

west for passenger service in 1908, but half were diverted to Western
Pacific, which Rio Grande was financing. The others joined the Rio
Grande roster as 760-774 (later, engines 760 and 761 traded numbers
with 763 and 777 when the latter were given smaller drivers). The series
continued in 1909 with 775-793, which were Rio Grande's last Ten-
Wheelers. The Baldwin compound 4-6-0s of 1902 were converted to
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Franklin & Megantic 2 was photographed without its right running board
to show details of its outside frame. Collection of Linwood Moody.

East Broad Top 17, built by Baldwin in 1918, had 48" drivers and weighed
161,000 pounds. It is essentially a scaled-down standard gauge engine;
the full-size details such as running board steps, air pumps, and cab
look out of scale. Photo by Theodore A. Gay.

NARROW GAUGE LOCOMOTIVES

The narrow gauge era in North America peaked just after 1880,
and construction of narrow gauge locomotives began to diminish
— the narrow gauge network was shrinking, and the railroads gen-
eralty had enough locomotives. Until about 1890, most narrow
gauge locomotives were simpty scaled-down versions of standard
gauge engines. The most popular types were 2-6-0, 4-4-0, and 2-8-).
The difficulty of scaling down a standard gauge locomotive was
that power output was similarly scaled down, and the most severe
limitation was firebox size. A firebox between the frames of a nar-
row gauge engine couldn’t be much wider than a coal shovel; plac-
ing the firebox above the frames helped, but it was still limited
by the back-to-back spacing of the wheels. Moreover, space
between the frames was too restricted for easy maintenance of
journals and valve gear.

About 1890 Baldwin began to dominate the shrinking domestic
narrow gauge locomotive market. A good part of its business was
building locomotives for export, so it had not only experience
with different gauges but also facilities to handle narrow gauge
engines.

In 1886 Baldwin built a 30" gauge locomotive with the frames
outside the drivers; the rods were connected to cranks on the
ends of the axtes. That same year it built an 0-4-4T for the 2-foot
gauge Franklin & Megantic Railroad in Maine, the first domestic
outside-frame narrow gauge locomotive.

As the mining industry in Colorado developed, traffic on the
Denver & Rio Grande's narrow gauge lines outgrew the road’s
2-8-0s, the design of which dated from about 1880. By 1903 toco-
motive technology had progressed so that Baldwin could build
2-8-2s for D&RG with twice the pulling power of the Consolida-
tions. The tocomotives were Vauclain compounds, and they had
outside frames. The trailing truck supported a wide firebox entire-
ly behind the drivers, and the wider spacing of the frame rails
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made the locomotive more stable than an inside-frame model.
The Rio Grande acquired 45 new narrow gauge locomotives after
1900, all outside-frame.

Most other narrow gauge locomotives built after 1900 were
also 2-8-2s. Baldwin had a standard inside-frame 2-8-2 for 3'6” and
meter gauge in its catalog, and it was adaptable to the American
“standard” narrow gauge, 3 feet. East Broad Top's six 2-8-2s, built
between 1911 and 1920, were of that design, and it was used for
White Pass & Yukon locomotives as late as 1947.

The ultimate North American narrow gauge locomotives were
Uintah Railway’s 2-6-6-2 tank engines, built by Baldwin in 1926 and
1928. They inspired Colorado & Southern and East Tennessee &
Western North Carolina to inquire about 2-6-6-2s and D&RGW to
propose 2-8-8-2s, but in the late 1920s the future of the narrow
gauge lines wasn’t sure enough to justify such expensive loco-
motives.

Recommended reading: American Narrow Gauge Railroads, by
George W. Hilton, published in 1990 by Stanford University Press,
Stanford, CA (ISBN 0-8047-1731-1)

White Pass & Yukon 71, built in 1939, is a modern-looking Mikado. Bald-
win photo; Broadbelt Collection.

simple engines in 1909. Like most of the Ten-Wheelers they had 67"
drivers; they weighed 261,080 pounds, about 16,000 pounds lighter
than a USRA light Pacific, but had a tractive force of 44,594 pounds.

Rio Grande’s only Pacifics, 1001-1006 (800-805) were delivered by
Baldwin in 1913 for Denver-Grand Junction service on the road’s premier
trains. They had relatively low drivers for the type, 67", giving them a
tractive effort of 44,594 pounds.

The 4-8-2s delivered in 1922 and 1923 were dual-service engines,
but their 63" drivers and main rods connected to the third drivers were
both characteristic of freight locomotives. The three-cylinder 4-8-2s of
1926 were also nearer freight than passenger in their design.

Baldwin delivered 14 Northerns, Nos. 1700-1713, to Rio Grande in
1929. On most other roads they would have been considered freight
engines, but their 70" drivers were the biggest on the road when they
were delivered. They were assigned to passenger service and operated
without change between Denver and Salt Lake City. Five more 4-8-4s,
1800-1804, came from Baldwin in 1937. They had 73" drivers, roller
bearings on all axles, and vestibule cabs.

Switchers

In 1906 Rio Grande received its first switchers, 0-6-0s 831-835 (50-
54), from Baldwin, and 20 2-8-0s numbered 1131-1150 from Schenec-
tady. In 1907 two more 0-6-0s, 839 and 840 (58 and 59) came from Bald-
win identical to 831-835 (the intervening numbers had been assigned
to Rio Grande Western 0-6-0s). The last switchers built for the railroad,
0-6-0s 841-843 (later 60-62), arrived from Alco in 1909. They were part of
an order for 15 0-6-0s, 12 of which went to Western Pacific. D&RGW
bought no more switchers after 1909, preferring to demote road engines,
usually 2-8-0s. In 1937 the shops at Salt Lake City removed the lead
truck from 2-8-0 No. 1013 to make it into an 0-8-0. Apparently little was
gained from the surgery, because it was not repeated.

Narrow gauge locomotives

Rio Grande’s first narrow gauge 2-8-2s were its first narrow gauge
engines with outside frames and its only narrow gauge Vauclain com-
pounds — the road’s last compounds, class K-27. Baldwin delivered
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The K-28 “Sports Model” narrow gauge Mikados carried their air pumps on
the smokebox fronts. They were best known for hauling the San Juan, the
last named narrow gauge passenger train in the U. S., between Alamosa and
Durango, Colorado. Photo by Kent Day Coes.
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This side view of K-36 No. 482 clearly shows the details of the outside frame.
The drivers are between the frames, but the counterweights and crankpins
are outside. D&RGW photo.
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Nos. 450-464 in 1903. Between 1907 and 1909 they were converted to
two-cylinder simple engines with 17" x 22" cylinders; in a subsequent
rebuilding they were equipped with superheaters, piston valves, and
Walschaerts valve gear. Curiously they were delivered with slope-back
tenders like those used with switchers; they soon received conven-
tional tenders. The K-27s were less forgiving of poorly maintained track
than the 2-8-0s they supplanted and soon got the nickname “Mudhens.”

After the Mudhens there was a gap of 20 years before the narrow
gauge lines received new locomotives (in 1916 the road acquired three
heavy outside-frame 2-8-Os built by Baldwin in 1900 and 1903 for the
Crystal River Railroad). In 1923 Alco constructed 10 class K-28 Mika-
dos to replace 4-6-0s on Salida-Gunnison and Alamosa-Durango pas-
senger trains. They had 44" drivers, 4" larger than the K-27s, and 18"
x 22" cylinders; their tractive effort of 27,540 pounds was just slightly
more than the 27,000 pounds of the Mudhens. They acquired the nick-
name “Sports Model.”

Two years later, Rio Grande acquired its last new narrow gauge
steam locomotives, 10 Mikados in the K-36 class, numbers 480-489. Like
the K-28s they had 44" drivers, but their 20" x 24" cylinders gave them
a tractive effort of 36,200 pounds; they weighed 187,100 pounds, about
30,000 pounds more than the K-28s and 50,000 more than the K-27s.
They were the road’s first Baldwin locomotives since 1913.

In 1928 and 1930 the road’s Burnham Shops in Denver used the boil-
ers of 10 class C41 Consolidations in the 1000-1029 series as the basis
for the K-37 Mikes, 490-499. They had the same dimensions as the K-36
Mikes but exerted just enough more tractive effort to be classed sepa-
rately. They were the last narrow gauge steam locomotives the Rio
Grande placed in service.

Denver & Salt Lake locomotives

When the D&RGW merged the D&SL. in 1947 it added the Mikados,
the Mallets, and the remaining Consolidations to its roster; Ten-Wheel-
ers 302 and 303 were assigned D&RGW numbers, but both were
scrapped in July 1948. D&SL locomotive development is examined
under the entry for that railroad.
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Recommended reading: Locomotives of the Rio Grande, published in
1980 by Colorado Railroad Museum, P. O. Box 10, Golden, CO 80401
(ISBN 0-918654-25-4)
Published rosters:

Railroad Magazine: February 1937, page 89; December 1942, page 125,
January 1943, page 104, and February 1943, page 82 (narrow gauge, in
three parts); April 1951, page 106
Railway & Locomotive Historical Society Bulletin, No. 77, page 6

D&RGW STEAM LOCOMOTIVES BUILT SINCE 1900

Type

Standard gauge

0-6-0
0-6-0

Class Numbers

S-23
S-33
S-33
S-33
G-28
C-38
C-39
C-39
C-40
C-40
C-41
C-41
C-42
C-43

C-48
C-48
K-59
K-63
K-63

Qty Builder
20-22 3 Schenectady
50-54 5  Baldwin
55-59 5  Baldwin
60-62 3 Alco
592-597 6  Schenectady
900-903 4  Richmond
915 1 Baldwin
916-925 10 Baldwin
930-934 5  Baldwin
940-944 5  Richmond
950-964 15 Baldwin
1000-1029 30 Baldwin
970-973 4  Richmond
1031-1039 9  Schenectady
1131-1178 48  Schenectady
1180-1199 20 Schenectady
1200-1213 14  Baldwin
1220-1227 8 Lima
1228,1229 2 Schenectady

Built

1900
1906
1907
1908
1901
1900
1912
1906
1901
1901
1900
1902
1900

Retired Notes
1928-1936

Sold 1942-1943

3 sold 1943; 2 scrapped 1952
1944-1952
1926-1937
1936

1937
1936-1941
1945-1946
1936
1936-1946
1937-1952
1929-1936

Simpled 1909

1906-19101937-1955

Ex-D&SL 111-113, 118-123

1906, 19081946-1956

1906
1913
1915
1916

1949-1956
1938-1955
1948-1956 Ex-D&SL 400-407
1952, 1956 Ex-D&SL 408, 409

Type
2-10-2
2-6-6-0

2-6-6-2
2-6-6-2
2-8-8-2
2-8-8-2
2-8-8-2
2-8-8-2
2-8-8-2
4-6-6-4
4-6-6-4
4-6-6-4

4-6-
4-6-
4-6-
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Class
F-81
L-77

L-62
L-76
L-96
L-107
L-109
L-131
L-132
L-97
L-1056
L-105
33
T-24
T-29

T-31

P-44

M-67
M-78
M-67
M-69
M-75
M-64
M-68
Y-33

Narrow gauge

2-8-0
2-8-0
2-8-2
2-8-2
2-8-2
2-8-2

c-21
C-25
K-27
K-28
K-36
K-37

Numbers Qty

1400-1409
3360-3375

3300-3307
3350, 3351
3400-3415
3500-3509
3550-3564
3600-3609
3610-3619
3800-3805
3700-3709
3710-3714
es
530-633
760-793

750-759
800-805
1501-1510
1511-1520
1521-1530
1550-1553
1600-1609
1700-1713
1800-1804
4,5

360, 361
375

450-464
470-479
480-489
490-499

10
16

8
2
16
10
15
10
10
6
10
5
1
4
34

Builder Built Retired Notes
Brooks 1917 1952-1955
Schenectady  1908-1916 1947-1952

Ex-D&SL 200-209, 211-216
Schenectady 1909 1947-1952
Schenectady 1916 1952, 1950 Ex-N&W
Alco 1913 1944-1951
Richmaond 1923 1947-1951
Baldwin, N&W 1918-1924 1947-1951 Ex-N&W
Brooks 1927 1955-1956
Schenectady 1930 1955-1956
Alco 1943 To Clinchfield 1947
Baldwin 1938 1951-1956
Baldwin 1942 1951-1956
Schenectady 1905, 19071942, 1948 Ex-D&SL 302
Schenectady 1901 1927-1928
Brooks 1908-1909 1926-1951

763, 777 were T-31

Baldwin 1902 1926-1939
Baldwin 1913 1949-1953
Brooks 1922 1950-1955
Brooks 1923 1952-1955
Brooks 1923 1949-1955
N&W 1926 Sold 1948 Ex-N&W
Baldwin 1926 1941-1949 3-cylinder
Baldwin 1929 1950-1956
Baldwin 1937 1952-1954
Lima 1905, 19061926, 1936 Ex-Copper Belt
Baldwin 1900 1950, 1951 Ex-Crystal River
Baldwin 1903 1949 Ex-Crystal River
Baldwin 1903 1939-1953 Vauclain compound
Alco 1923 1946
Baldwin 1925 1955 (No. 485)
D&RGW 1928, 19301955 (496), 1963 (490)

Most K-36s and K-37s are still in service
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DENVER & SALT LAKE RAILWAY

In 1902 David Moffat incorporated the Denver, Northwestern &
Pacific Railway to build a line west from Denver to Salt Lake City. Con-
struction began almost immediately, and by 1904 rails had reached
the summit of Rollins Pass, 65 miles from Denver and 6,400 feet higher.
The company was reorganized in 1912 as the Denver & Salt Lake Rail-
road, and in 1913 its line reached Craig in northwestern Colorado, as far
as it would ever extend. Two things saved the road: traffic fromn the
coalfields of northwestern Colorado and a tunnel under the Continen-
tal Divide, both of which ultimately proved useful to the Denver & Rio
Grande Western, which merged the D&SL in April 1947,

D&SL climbed 6,400 feet in 65 miles — an average grade of 1.86 per-
cent. The westbound climb began right at the South Platte River bridge
in Denver, and after a few miles the grade increased to 2 percent and
stayed at 2 percent all the way to Ladora, north of Tolland and north-
east of what is now the east portal of the Moffat Tunnel. At Ladora the
grade increased to 4 percent, and it remained 4 percent for 13 miles
to the summit of Rollins Pass at Corona. Eastbound trains faced 16

miles of 4 percent grade from Vasquez, northwest of present-day Win-
ter Park, to Corona. The route over the pass was a temporary line, nec-
essary only until a 3-mile tunnel could be built. The 4 percent grades
would have handicapped operation at sea level; more than two miles
above sea level they proved the easiest aspect of the Moffat Road's
operating conditions: winter weather prevailed much of the year, and
practically every winter of its existence the Rollins Pass route was
closed for weeks or months at a time.

The Moffat Tunnel opened in 1928, not a 3-mile tunnel at 9,900 feet
but a tunnel more than 6 miles long at 9,200 feet, shortening D&SL’s
route by about 23 miles (and D&SL had recently emerged from anoth-
er reorganization as the Denver & Salt Lake Railway). When the line
over Rollins Pass was abandoned, D&SL’s motive power needs were
half what they had been: older locomotives were stored, and many
were scrapped in the late 1930s.

When D&RGW’s Dotsero Cutoff opened in 1934, the Rio Grande
obtained trackage rights over more than half the length of the D&SL,

In the 39 years between
1908, when it was built,
and 1947, when it was
photographed, Mallet 200
acquired a lead truck,
disk main drivers, built-
up coal bunker sides,
and a brakeman’s cab on
the tender. Photo by
Richard H. Kindig.




Lima-built 407, one of the last locomotives to carry Lima’s old rectangular
builder’s plate, was based on a Harriman design, probably as a matter of con-
venience. The extended smokebox was later emphasized by a Coffin feed-
water heater. Lima photo.

from Denver to Orestod, 128 miles, and began acquiring D&SL stock.

When the D&RGW merged D&SL in 1947 it added the Mikados, Mallets,

and remaining Consolidations to its roster; Ten-Wheelers 302 and 303

were assigned D&RGW numbers, but were scrapped in July 1948.
Freight locomotives

D&SL's first two 2-8-0s came from Schenectady in 1904; a third joined
them a year later. They had 57" drivers, 22" x 28" cylinders, piston
valves, and Stephenson valve gear. The rest of the Consolidations had
55" drivers, the same size cylinders, and slide valves; Walschaerts valve
gear replaced Stephenson on the last ten, built in 1910.

In 1908 the Moffat Road became the fourth railroad in the United
States to purchase a Mallet: 0-6-6-0 No. 200. It looked much like Balti-
more & Ohio 2400, except for slightly higher domes and stack. The
high-pressure cylinders were an inch larger in diameter; the low-pres-
sure cylinders, an inch and a half larger; the 55" drivers, an inch small-
er; the total weight, 28,000 pounds greater. Two duplicates came from
Schenectady just a year later, and seven more in 1910. In 1912 the road
began fitting two improvements to the Mallets: lead trucks to guide
them into curves and mechanical stokers to ease the work of their fire-
men. D&SL ordered two more 0-6-6-0s, 210 and 211, which were deliv-
ered in 1913; the final five came in 1916.

Shortly before 212-216 were delivered, the D&SL received ten Mika-
dos, eight from Lima in 1915 and two from Alco’s Schenectady Works in
1916. The Lima 2-8-2s bore a strong resemblance to the Harriman-design
2-8-2s that Lima had recently built for Southern Pacific, lllinois Cen-
tral, and Central of Georgia; the two that Alco built were of the same
dimensions (26" x 30" cylinders and 55" drivers) but were nondescript
in appearance. The Mikes appear to have carried a cross-compound
air pump on each side; it is difficult to say so conclusively without see-
ing photos of both sides of a locomotive taken on the same day. They

had difficulty with the curves of the line over Rollins Pass and were

too powerful for their weight, so until the Moffat Tunnel opened they

were assigned to the west end of the railroad. They were eventually

fitted with Coffin feedwater heaters; their tenders, like those of the

Mallets, were given brakemen'’s cabs taller than the locomotive stack

and cab; and tender side boards to increase coal capacity.
Passenger locomotives

In 1904 the DNW&P bought a pair of 68"-drivered 4-4-0s from the
Chesapeake Beach Railway, a 28-mile road connecting Seat Pleasant,
Maryland, on the District of Columbia border, with the resort town of
Chesapeake Beach (the road’s backers included David Moffat and Otto
Mears). One day one of the 4-4-0s was assigned to the construction
train. It reached the bottom of the 4 percent grade and would go no
farther. Both Americans were rebuilt with 60" drivers and thereafter
were moderately useful on light trains, usually the local passenger runs
between Denver and Tolland.

The first Ten-Wheeler, 300, arrived from Schenectady in 1904. It
had 63" drivers and inboard piston valves and weighed 186,000 pounds.
The next, 301, arrived a year later. It also had inboard piston valves
but the drivers were only 57" in diameter and the locomotive was about
4,000 pounds lighter. The road’s third 4-6-0, 302, built in 1907, also had
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57" drivers but had slide valves and Stephenson valve gear and weighed
189,000 pounds. The final 4-6-0, 303, was delivered in 1910. It was con-
siderably heavier, 215,000 pounds, and had 63" drivers, slide valves,
and Walschaerts valve gear. Both 302 and 303 had extended smoke-
boxes and had single-stage air pumps on their right sides.
Switchers

D&SL's only switchers were its first two locomotives, which were
used in constructing the railroad. They were scrapped in 1939 after
several years in storage.
Recommended reading: The Giant's Ladder, by Harold A. Boner, pub-
lished in 1962 by Kalmbach Publishing Co., P. O. Box 1612, 21027 Cross-
roads Circle, Waukesha, W1 53187
Published rosters:
Railway & Locomotive Historical Society Bulletin, No. 77, page 32
Railroad Magazine, March 1941, page 82

D&SL STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder Built Retired D&RGW numbers
Notes
0-6-0 51 20,21 2 Schenectady 1903 1939
2-8-0 42 100-102 3  Schenectady 1904-1905 1937
2-8-0 44 103-123 21 Schenectady 1906-1910 1937-1955 1031-1039
(111-113, 118-123 to D&RGW)
2-8-2 63 400-407 8 Lima 1915 1948-1956 1220-1227
2-8-2 63 408.409 2  Schenectady 1916 1952, 1956 1228, 1229
0-6-6-0 76 200-209 10 Schenectady 1908-1910 1947-1952 3360-3369
2-6-6-0 76 210-216 7  Schenectady 1913,1916 1949-1951 3370-3375

(211-216to D&RGW)

4-4-0 19 390.391 2  Pittsburgh 1899 1937 Ex-Chesapeake Beach
4-6-0 30 300 1 Schenectady 1904 1947

4-6-0 33 301,302 2 Schenectady 1905, 1907 1942, 1948 795 (302)
4-6-0 84 @03 1 Schenectady 1910 1948 796

DETROIT, TOLEDO & IRONTON RAILROAD

The Detroit, Toledo & Ironton was formed in 1905 by the merger of
the Detroit Southern and Ohio Southern railroads, both bankrupt. The
new company's route made a long arc southwest from Detroit, south
through Lima, Ohio, and southeast to the Ohio River at Ironton. In 1920
Henry Ford purchased the railroad, rebuilt the main line, and added a
branch to Dearborn and electrified it. A visible aspect of Ford's own-
ership of the railroad was nickel and chromium plating of many parts of
the locomotives. Ford sold the railroad in 1929 to the Pennroad Cor-
poration, a holding company associated with the Pennsylvania Rail-
road. In 1951 control of the DT&I was transferred from Pennroad to
the Pennsylvania Railroad and the Wabash Railway (which was con-
trolled by the Pennsy). The road’s locomotive roster underwent major
upheavals when Ford purchased the road in 1920 and when Pennroad
became owner in 1929. Most of the earlier locomotives were sold for
further use instead of being sold for scrap.

164

The DT&I began dieselization with two switchers in 1941, added
seven more in 1948, and completed the job in 1955 — ironically, con-
sidering the period of Ford ownership, entirely with locomotives from
the Electro-Motive Division of General Motors. The first road diesels,
GP7s, were delivered in 1951; more arrived in 1953. GP9s completed
the dieselization of the DT&I. The last steain run was made by Mika-
do 805 on December 24, 1955, from Leipsic, Ohio, to Flat Rock.

Freight locomotives

The DT&I did not get off to a good start. In 1905 it took delivery of 30
57 -drivered 2-8-0s numbered 88-117 from Alco's Brooks Works. In April
1909, after the railroad defaulted on payments, they were repossessed
and sold to the Wabash; Chicago, Milwaukee & Gary; New lberia &
Northern; and Duluth, South Shore & Atlantic. Four were repurchased
in 1910 — 103, 106, 108, and 109 — and were renumbered second 89, 88,
90, and 91. To further complicate things, second 89 was renumbered




second 92 about 1921. All four were sold between 1929 and 1936. In
1909 and 1910 Alco’s Schenectady and Richmond works delivered 20
2-8-0s; DT&I was able to keep up the payments on those. They were
numbered 100-119, had 57” drivers, and weighed 227,000 pounds, 54,000
more than their predecessors.

The next major group of locomotives was a batch of 15 Russian
Decapods acquired in 1918, most likely because they were light, easy on
the track, and cheap. Soon after Pennroad took control of the DT&I,
former Pennsylvania Railroad locomotives began to replace older
power, mostly the Decapods, which were sold, five to the Minneapo-
lis, Northfield & Southern in 1933 and ten to the Seaboard Air Line in
1935. Between 1929 and 1935 DT&I received 18 class H10s 2-8-0s. A
more significant change was the shift of the railroad’s traffic base from
coal and ore at the south end of the line to the automobile industry at
the north end. That called for fast freight trains, which meant fast loco-
motives. DT&I asked Lima for a proposal; Lima’'s answer was a 2-8-4
that weighed 411,500 pounds, almost twice as much as the Pennsy
H10s and, more important, was capable of sustained speed. Lima deliv-
ered four in December 1935 and two more in December 1939. With
their vestibule cabs and 12-wheel tenders they were decades more
modern than anything else on the property. They looked like con-
densed Nickel Plate Berkshires; the Berks they came closest to in their
principal dimensions — 63" drivers and 411,500 pounds total weight
— were those of Missouri Pacific.

The road was pleased with its 2-8-4s, but they bordered on being
too much engine for the condition of the railroad, even though they
were among the lightest of their type. When DT&I went back to Lima for
more locomotives it got 2-8-2s, equally modern and among the largest
of the Mikados at 369,500 pounds (the USRA heavy Mike weighed
320,000 pounds). The first four Mikes were delivered in 1940; four more
arrived in 1941, and the final four in 1944. The last four 2-8-2s had 12-
wheel tenders like those of the 2-84s, but the first eight Mikados had 8-
wheel tenders, some of which were given to 2-8-4s, depending on the
runs the locomotives were assigned to. As business increased, the road

Consolidation 200, fresh out of Fordson Shops in 1926, was a Brooks product
of 1916. Photo by Clarence J. Root.

DT&I's Mikados are one of the few examples of a road reverting to a sm?IIer
locomotive after purchasing large ones. The 800s looked like the Berkshires,
but most had short 8-wheel tenders. Lima photo, collection of P. E. Percy.
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bought two Pennsylvania L1 2-8-2s in 1948, and leased several 2-8-2s
from the Chesapeake & Ohio and three 4-8-2s from the Wabash.
Passenger locomotives

In 1915 DT&I acquired a 44-0 which Baldwin had built for the Mid-
land Pennsylvania Railroad but never delivered. DT&I assigned it to
the Toledo-Detroit Railroad. It was damaged in a fire in 1924 and retired
in 1929. It was displayed for a while at the Henry Ford Museum, then
traded in 1980 to the ltlinois Railway Museum.

In 1926 DT&L bought two Atlantics from the Michigan Central, 8077
and 8085, and numbered them 44 and 45 (the second use of those num-
bers). Number 44 was never used on the DT&I and may have been pur-
chased for parts; 45 was assigned to special service, then turned over
to the Henry Ford Museum in 1929.

Pennroad control also had its effect on DT&I's passenger service. In
1929 three elderly PRR Atlantics took over passenger traffic from a pair
of gas-electric cars. Passenger runs north of Springfield, Ohio, by then
a single train each way, were discontinued in 1932. A mixed train
replaced the Springfield-lronton passenger train at the same time, and
within a few years it was trimmed to a Springfietd-Jackson run (which
lasted until 1955). Two of the unemployed Atlantics were scrapped
and the third was sold to a quarry.

Switchers

DT&I's only switchers were six 0-8-0s built to USRA design by Lima
as an add-on to an order from Ford Motor Company. All six were usually
assigned to Flat Rock yard.

166

S L B e

Recommended reading: The Detroit, Toledo & Ironton Railroad, by
Scott D. Trostel, published in 1988 by Cam-Tech Publishing, P. O. Box
341, Fletcher, OH 45326-0341 (LCC 88-071455)

DT&I STEAM LOCOMOTIVES BUILT SINCE 1900

Type Numbers  Qty Builder Built Retired Notes
0-8-0  250-255 6 Lima 1924 1955
2-6-0 65 1 Baldwin 1901 Ex-Detroit Southern
2-6-0 69 1 Dickson 1902 Ex-Detroit Southern
2-8-0 70-74 5  Rogers 1902 Ex-Detroit Southern
2-8-0 7579 5  Rhodelsland 1902 Ex-Detroit Southern
2-8-0 88-91(1) 4 Brooks 1905
2-8-0 88-91(2) 4 Brooks 1905
2-8-0 92-99 8  Brooks 1905
2-8-0 94,95(2) 2  Brooks 1915 Ex-Toledo-Detroit
2-8-0  100-107 (2) 8  Schenectady 1909
2-8-0 100-117 (1) 18 Brooks 1905
2-8-0 108-117(2) 10 Richmond 1910
2-8-0 200, 201 2 Brooks 1916
2-8-0  400-417 18 PRR, BLW, Pitsburgh., Lima, Brooks

1907-1916 1944-1956 Ex-Pennsylvania
2-8-2 315 1 PRR 1916
2-82 317 1 Baldwin 1916
2-8-2  800-811 12 Lima 1940-1944 1954-1956
2-8-4  700-705 6 Lima 1935, 1939 1953-1956
2-10-0  300-314 15 Brooks 1918 Russian Decapods
4-4-0 16 1 Baldwin 1914 Ex-Toledo-Detroit
4-42 44,45 2 Alco 1901 Ex-Michigan Central
4-4-2  600-602 3 PRR, Alco 1901-1904 1938-1939 Ex-Pennsylvania
4-6-0 80-84 5  Baldwin 1903-1904 Ex-Detroit Southern
4-6-0  85-87 3 Baldwin 1905




DULUTH, MISSABE & IRON RANGE RAILWAY

In 1901 United States Steel Corporation purchased the Duluth &
Iron Range Railroad and the Duluth, Missabe & Northern Railway. Both
railroads connected the iron mines of northern Minnesota with Lake
Superior. The D&IR ran northeast along the shore of the lake to Two
Harbors, then inland to Virginia, Tower, Babbitt, and Winton. The
DM&N climbed the escarpment immediately west of Duluth to Proc-
tor, then ran northwest to Coleraine, Hibbing, and Virginia. The two
railroads remained separate for some years, then gradually moved
toward consolidation. At the beginning of 1930 the DM&N leased the
D&IR and integrated the operations of the two railroads. In 1937 the
DM&N consolidated with the Spirit Lake Transfer Railway to form the
Duluth, Missabe & Iron Range Railway, and in 1938 DM&IR acquired
the assets and property of the D&IR.

When the rosters of the two roads were consolidated in 1930,
Duluth, Missabe & Northern numbers remained unchanged, and Duluth
& Iron Range numbers were prefixed by a 1 — 80 became 180, 305
became 1305, and so forth. Most of the Duluth & Iron Range’s early
locomotives were scrapped in the late 1920s and early 1930s, just before
and after the creation of the DM&IR. Duluth, Missabe & Northern sold
most of its early locomotives to short lines and industries as it received
new ones.

DM&IR stayed with steam longer than most other roads. Its ex-
Bessemer & Lake Erie 2-10-4s and ex-Union Railroad 0-10-2s were mod-
ern and powerful, and the first visits by diesel demonstrators were not
impressive. The ore-shipping season lasted less than eight months a
year, and the road was unwilling to spend money on motive power
that would be used only part-time. Thawing frozen ore cars at the
beginning and end of the shipping season required steam; dieseliza-

The last locomotives purchased by the Duluth, Missabe & Northern were four
0-10-0s built by Baldwin in 1928. Number 93’s twin cross-compound air com-
pressors were a necessity for easing long trains of ore cars down to the Lake
Superior docks. Photo from J. C. Seacrest collection.

tion would require the installation of stationary boilers and extensive
piping (eventually infrared heaters were installed).

In 1959 15 EMD SW9s arrived to take over switching. EMD suggest-
ed an all-SW9 roster would meet Missabe’s needs, but the road found
single units insufficient for most assignments. For a year the road leased
diesels from several other U. S. Steel railroads, then ordered its first
six-motor SD9s in 1955. More arrived from EMD in 1957, 1958, and 1959,
and a group of SD18s completed dieselization of the DM&IR in 1960.

Freight locomotives

The Duluth & Iron Range switched from 2-8-0s to 4-8-0s in 1893, and
its last Twelve-Wheelers were built by Schenectady in 1900. It returned
to the Consolidation type in 1905 when Baldwin delivered nine 2-8-Os
with 54" drivers and 22" x 28" cylinders. Between 1906 and 1910 Baldwin
built another 25 such locomotives. The earliest of the K class weighed
193,400 pounds; the last, 198,850 pounds.

In 1913 D&IR split an order for six 2-8-2s between Baldwin and Lima.
Like the K-class 2-8-0s they had 54" drivers, but the cylinders were con-
siderably larger (27" x 30") and total weight was 287,600 pounds. As
traffic increased, the D&IR took note of DM&N's 2-10-2s and went shop-




ping for Santa Fes of its own. They would have required strengthen-
ing of track and bridges and lengthening of roundhouse stalls, so the
D&IR stayed with the Mikado. Baldwin delivered the three locomotives
of the N-1 class in 1916. They differed from the N class chiefly in having
58" drivers. D&IR’s final 2-8-2s came from Baldwin in 1923, the three
locomotives of the N-2 class, heavier than the N-1s but no more pow-
erful.

The Duluth, Missabe & Northern chose a 56 -drivered Ten-Wheeler
as its first standard road engine, acquiring 29 of them from Pittsburgh
between 1893 and 1900. The road’s first Consolidation was delivered
by Pittsburgh in 1894 to move ore cars up the 2.2 percent grade
between the ore dock and Proctor, and another was delivered in 1895.
DM&N turned to the 2-8-0 for its next group of road engines. The 49
Consolidations in the C-1, C-2, and C-3 classes differed only in details. All
had 56" drivers and 22" x 28" cylinders and weighed between 180,000
and 185,500 pounds. Rebuilt with superheaters and piston valves, most
of the C-3 Consolidations remained on the roster until DM&IR dieselized.

DM&N's ore traffic more than tripled between 1900 and 1909, and the
road discovered that the limiting factor in its operation was getting
empty ore cars back up the 6 miles of 2.2 percent grade from the Duluth
ore docks to Proctor. A 2-8-0 could pull 55 loaded ore cars from the
mines to Proctor, and from there to the docks was chiefly a matter of
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Mallet 211 was one of five rebuilt from compounds to simple engines. For-
ward and rear cylinders the same size is the clue. Photo by Frank A. King.

braking — but coming back up the hill the same Consolidation was
good for only 28 empty ore cars. The road briefly considering electri-
fying that part of the line but concluded that Mallets could do the job at
lower cost.

Baldwin delivered eight compound 2-8-8-2s in 1910. They were good
for 55 empty ore cars up the hill at 12 mph; after mechanical stokers
were applied, they could take 85 empties up the hill but at a lower
speed. The Mallets were equipped with a two-section boiler, the front
part of which was a feedwater heater, much like those on Santa Fe's
articulateds. The devices weren't successful, so the road removed
them and filled the resulting void with 6 or 7 tons of steel plates for
adhesion. The Mallets were eventually fitted with superheaters, mechan-
ical stokers, and Elesco feedwater heaters. The four additional Mallets
delivered in 1916 and 1917 came from Baldwin equipped with super-
heaters and stokers and were shorter, since their fireboxes were over
the last two pairs of drivers — the fireboxes of the earlier Mallets were
almost entirely behind the drivers.

DM&N’s traffic soon outstripped the capacity of its 2-8-0s, and in
1916 it took delivery of six 2-10-2s, E<class locomotives 500-505. Their 60"
drivers and larger fireboxes gave them more speed, and their 28" x 32"
cylinders yielded 71,200 pounds of tractive force, 80 percent more than
the Consolidations. Three years later the DM&N received ten USRA
light 2-10-2s, which were slightly heavier and slightly less powerful
thanthe E class but generally of a better design. DM&N limited its ore
trains to 35 mph, so the usual counterbalancing difficulties of the 2-10-2
which restricted speed were not a problem.

Between 1929 and 1937 DM&N and successor DM&IR converted five
Mallets to simple articulateds for road service — as compounds they
were too slow. The rebuilt locomotives were generally assigned to for-
mer Duluth & Iron Range territory.

About 1940 the road anticipated an increase in ore traffic because of




Last of the 1941 group of 2-8-8-4s was No. 227. The Elesco feedwater heater
is unusual for a locomotive built in 1941; Worthington heaters were more
common by then. The box on the pilot carries sand for traction. Photo by
Philip R. Hastings.

the war and recognized that its newest road locomotives were 20 years
old. DM&IR decided it needed a locomotive that could haul 25 percent
more than the rebuilt Mallets on the Iron Range Division (the former
D&IR) and used Western Pacific’s simple 2-8-8-2 as the basis for its
design. A larger cab required a longer and thus heavier frame and there-
fore a four-wheel trailing truck; another major difference was in grate
area: 125 square feet, where WP's locomotives had 145 square feet —
DM&IR burned high quality coal, and WP burned oil. DM&IR also spec-
ified one-piece cast engine beds and roller bearings on all axles. Eight
M-3 2-8-8-4s arrived from Baldwin in 1941. DM&IR was pleased with
them and ordered ten duplicates, class M-4, in 1943 to handle wartime
traffic on the Missabe Division. Baldwin completed the Yellowstones
late enough in the year that traffic had subsided, so some of the M-4s
were delivered to the Denver & Rio Grande Western for use as helpers
over Tennessee Pass. D&RGW thought as highly of them as the Missabe
Road did. A curiosity of the Yellowstones is that some of each group
had Worthington feedwater heaters and the rest had Elescos.

After World War 1l DM&IR’s original Mallets began to show their
age. The road was not ready to dieselize and looked around for used
locomotives: 0-10-2s from the Union Railroad in Pittsburgh, 2-10-4s from
the Bessemer & Lake Erie, and 2-8-2s from the Elgin, Joliet & Eastern
— U. S. Steel railroads all.

Passenger locomotives

The Missabe Road and its predecessors were not major passenger
carriers. Duluth & Iron Range received six 4-6-0s in 1900 to eliminate
doubleheading of 4-4-0s. The Ten-Wheelers had 58" drivers — they
were high-wheeled passenger machines only by comparison with a
roster dominated by 51"- and 54"-driver freight engines (the 4-4-0s they
replaced had 63" drivers). The advent of steel cars in 1913 required
heavier power, four 69"-driver 4-6-2s.

Duluth, Missabe & Northern bought a pair of 4-6-Os with 67" driv-
ers in 1906. They had wide fireboxes but were extremely poor steamers.
Baldwin, which built the locomotives, suggested reducing the cylinder
diameter from 20" to 18%4" to reduce the amount of steam used; DM&N
altered one of the pair but without much success. Baldwin's next solu-
tion was a pair of 63"-drivered 4-6-0s that were successful enough that
the road ordered a third in 1910. The Ten-Wheelers weren't adequate
after steel passenger cars replaced wood, so DM&N ordered three
Pacifics from Baldwin. They had the same 69" drivers as D&IR’s Pacifics
but bigger boilers and cylinders 3" greater in diameter (25" x 28"), and
at 245,700 pounds were 26,000 pounds heavier. That was the extent of
passenger power development on the Missabe Road until 1953, when
Budd delivered an RDC-3 that could make a Duluth-Ely and a Duluth-
Hibbing round trip in a day.

Switchers

Duluth & Iron Range took delivery of four 0-6-Os from Baldwin in
1906 for switching the ore dock at Two Harbors. By 1927 they had been
superseded by 2-8-0s bumped from road service by larger engines.
Duluth, Missabe & Northern had a wider variety of switchers. Two
0-6-0s weighing 120,000 pounds, heavy for their time, were delivered
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by Pittsburgh in 1900 for use in the yard at Proctor. They were the last
0-6-0s the road received, and were replaced with 0-8-0s, beginning with
four Baldwins classified S-3 in 1907. Three more of the same dimen-
sions (51" drivers, 21" x 28" cytinders, 164,000 pounds) arrived from
Baldwin in 1910 and were classed S-1. Alco’s Schenectady Works deliv-
ered six S-2s in 1910 with the same size drivers and cylinders but 43,500
pounds heavier. The last four 0-8-0s, class S-5, came from Baldwin in
1917. They were not much heavier than the S2s but had 24" x 28" cylin-
ders — about the same size as the USRA 0-8-0. The S-3 and S4 classes
were sold to Oliver lron Mining in 1927, and the S-2s were sold to Amer-
ican Steel and Wire in 1948.

In 1928 DM&N received four 0-10-0s from Baldwin. They were the
heaviest, most powerful ten-coupled switchers at the time and DM&N's
most expensive locomotives at $85,715 each. They had 57" drivers and
28" x 30" cylinders, and weighed 352,250 pounds. Until bridges were
strengthened between Duluth and Proctor they were restricted to the
vards at Proctor and Two Harbors; later they also worked transfer runs
between Duluth and Proctor. They were built with tender boosters,
which were removed in the 1930s to reduce maintenance.

In 1949 the Duluth, Missabe & tron Range bought nine 0-10-2s from
the Union Railroad in Pittsburgh, another U. S. Steel road. They were ini-
tially assigned to Proctor Yard and the hill between there and Duluth.
DM&IR found them somewhat slippery and increased the weight on
the drivers by adjusting the equalizing levers to the trailing truck and
adding 10,000 pounds of steel plate toward the front of the engine.
Historical and technical society: Missabe Railroad Historical Society,
719 Northland Avenue, Stillwater, MN 55082
Recommended reading: Locomotives of the Duluth Missabe & Iron
Range. by Frank A. King, published in 1984 by Pacific Fast Mail, P. O.

Jox 57, Edmonds, WA 98020

Published rosters:

Railroad Magazine: August 1938, page 85; December 1951, page 102;
October 1956, page 58; October 1961, page 27

Trains Magazine, February 1955, page 46
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DM&IR STEAM LOCOMOTIVES BUILT SINCE 1900

Type Class Numbers Qty Builder
Duluth & Iron Range

060 F 28-31 4 Baldwin
2-8-0 K 90-98 9  Baldwin
2-80 K 200-224 25 Baldwin
282 N 300-303 4 Baldwin
2-82 N 304,305 2 Lima
2-82 N-1 306-308 3 Baldwin
2-8-2 N2 309-311 3  Baldwin
46-0 M 101-106 6  Schenectady
4-62 A 107-110 4 Baldwin
4-8-0 J 84-89 6  Schenectady
Duluth, Missabe & Northern

0-6-0 S-1 56,57 2 Pittsburgh
0-8-0 S-2 80-85 6  Schenectady
0-8-0 S-3 58-61 4 Baldwin
0-8-0 S-4 62-64 3 Baldwin
0-8-0 S5 86-89 4 Baldwin
0-10-0 S-6 90-93 4 Baldwin
2-8-0 C-1 302-312 11 Alco
2-8-0 C-2 313-318 6  Pittsburgh
2-8-0 C-3 319-350 32 Pittsburgh
2-8-8-2 M 200-207 8  Baldwin
2-8-8-2 M-1 208,209 2  Baldwin
2-8-8-2 M-2 210,211 2  Baldwin
2-10-2 E 500-505 6  Baldwin
2-10-2 E-1 506-515 10 Brooks
460 F 27-33 7 Pittsburgh
4-6-0 F-1 100,101 2  Baldwin
4-6-0 F-2 102,103 2  Baldwin
4-6-0 F-3 104 1 Baldwin
462 P 400-402 3 Baldwin
Duluth, Missabe & Iron Range

0-10-2 S-7 601-609 9  Baldwin
2-8-2 N-4 1312-1321 10 Alco
2-8-2  N-5 1322-1325 4  Lima
2-8-2  N-6 1326-1337 12 Baldwin
2-10-4 E-4-7700-717 18 Alco, BLW
2-8-8-4 M-3 220-237 18 Baldwin

Built

1906
1905
1906-1910
1913
1913
1916
1923
1900
1913
1900

1900
1910
1907
1910
1917
1928
1899-1903
1904
1905-1907
1910
1916
1917
1916
1919
1900
1906
1907
1910
1913

1936-1937
1923
1923
1929-1930
1937-1943

Retired Notes
1927
1956-1961
1950-1959
1959-1962
1961, 1959
1958-1959
1958-1959
1929-1933
1953-1955
1933

Sold 1920
Sold 1948
Sold 1927
Sold 1927
1954-1958
1955-1958
1933-1948
Sold 1919
1919-1955
1950-1953
1954, 1958
1957
1959-1962
1959-1963
1923-1939
Sold 1933
1932, sold 1933
Sold 1933
1955-1958

Ex-Union Railroad
1958-1961  Ex-EJ&E 746-755
1958-1961  Ex-EJ&E 756-759
1958-1962 Ex-EJ&E 761...774
1961 Ex-B&LE 621...647

1958-1963

1941, 1943 1958-1963




ERIE RAILROAD

The Erie entered the 20th century fresh out of bankruptcy. In 1901
Frederick Underwood became the road’s president, a post he would
hold for 25 years, and E. H. Harriman joined Erie’s board of directors.
The road undertook a number of construction projects, including freight
bypasses with lower grades and double track for the main line.

Erie’s main line ran northwest from Jersey City, New Jersey, to Bing-
hamton, New York, turned west through New York’s Southern Tier,
then made a long arc south through Youngstown and Lima, Ohio, and
Huntington, Indiana, before it reached Chicago. A network of branches
covered northern New Jersey, and secondary lines reached Rochester,
Buffalo, and Dunkirk, N. Y., and Cleveland and Cincinnati, Ohio. The
road was built with a track gauge of 6 feet; it converted to standard
gauge in 1880. The early choice of wide gauge ultimately proved expen-
sive, but it produced one minor benefit: The standard gauge Erie was a
railroad of generous clearances.

Erie’s New York-Chicago route was 40 miles longer than New York
Central’'s and 90 miles more than Pennsy’s, and it seemed to make a
point of avoiding big cities. It had no major grades, except for a cou-
ple of hills in western New York, the sawtooth-profile country of eastern
Ohio, and the hilly country of northern New Jersey between the Hudson
and Delaware rivers. As a result, the Erie developed into a fast carrier
of freight, not passengers. Its New York-Chicago passenger trains never
numbered more than three each way, and they took 4 to 8 hours longer
than the trains of the New York Central and Pennsylvania.

Erie’s last steam operation was on March 17, 1954, when K-1 Pacif-
ic 2530 (Rogers, 1906) brought a morning commuter train into Jersey
City from Spring Valley, N. Y.

Freight locomotives

Erie was using the Consolidation type long before 1900, and con-
tinued to purchase 2-8-0s in quantity well into the 20th century. In 1900
it took delivery of three groups of Camelback 2-8-0s, classes H-10, H-11,
and H-12, 75 engines in all. The H-10s and H-11s had 56" drivers and

21" x 28" cylinders (as did the H-9s of 1899); the H-12s had 62" drivers
and the same size cylinders. Baldwin delivered 15 more Camelback
Consolidations in 1901, similar to the H-13s in dimensions but with a
piston stroke 2" longer.

The four 2-8-0s of the H-14 class were acquired with the Erie &
Wyoming Valley; their 54" drivers and 22" x 30 cylinders gave them
more pulling power than any of Erie’s own Consolidations.

Erie continued to add 2-8-0s to its roster in 1902. The H-16 class,
1510-1529, came from Baldwin as Vauclain compounds. The H-17 and
H-18 classes were delivered by Rogers and Cooke, respectively. They
had 56" drivers and 22" x 30" cylinders, and weighed an even 200,000
pounds, about the same as the H-16s. Cooke built the five engines of
class H-19, tandem compounds. The Vauclain compounds were con-
verted to simple engines between 1904 and 1911 (the first two conver-
sions were done by Baldwin), and the Cooke tandem compounds were
simpled in 1908. All the Camelback 2-8-Os in classes H-9 through H-19
(except H-15, which consisted of five 1884 Dicksons from the Erie &
Wyoming Valley) were scrapped in 1927 after being stored for sever-
al years for accounting reasons.

The 45 H-20 Consolidations of 1903 and 1904 brought changes: sin-
gle cab, bituminous-burning firebox above the rear drivers, 62" driv-
ers, 22" x 32" cylinders, slide valves, and Stephenson valve gear. They
had a tractive force of 42,500 pounds, slightly less than the biggest of
the preceding Camelbacks. The 260 H-21-class 2-8-0s were just like
them. Many of the H-20s and H-21s were later superheated, fitted with
larger cylinders, and equipped with Baker or Walschaerts valve gear.

The extensive H-22 class, Nos. 1800-1886, was neither particularly
successful nor well liked. The first 37 of the group were diverted from
an order built for the Harriman railroads, which had found themselves
oversupplied with 2-8-0s; Erie ordered 50 more. They had 22" x 30"
cylinders and 57" drivers and had only slightly more tractive effort
than the H-20s and H-21s. Some were converted to (-8-0s, but that didn’t
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prolong their service; all were scrapped between 1927 and 1940 without
being rebuilt or superheated. The final 2-8-0 on the roster was 1540,
which was built in 1906 for display at amr exposition and then sent to
the Rock Island, which found it too heavy. Baldwin sold it to the New
York, Susquehanna & Western, which also found it too heavy and trans-
ferred it to the Erie, which at the time owned the NYS&W.

In 1907 Schenectady built three Camelback 0-8-8-0s for pusher ser-
vice over Gulf Summit between Deposit, N. Y., and Susquehanna, Pa.
When built, they were the largest locomotives in the world. On the job
they proved mostly that it took a skilled and strong fireman to pro-
duce the power they were designed to deliver. Baldwin rebuilt them
in 1921 as 2-8-8-2s with mechanical stokers and other improvements.

Erie’s next try at articulation was to convert a 2-8-0 to a 2-6-8-0 by
purchasing running gear for the front low-pressure engine and a boiler
extension that was mostly feedwater heater — an articulated like the
Santa Fe had in great numbers. Meadville Shops converted H-22 No.
1830 in 1910, and in 1916 restored it to its original form (eventually it
became a C-2-class 0-8-0). The 2-8-0 boiler didn’t have sufficient steam-
ing capacity to propel the Mallet at more than 2 or 3 mph.

(74

Camelback Mallets were rare indeed. This view of No. 2602 from about 1910
illustrates the enormous size of the low-pressure cylinders. Locomotive cab
and tender are devoid of any lettering or numbers.

Erie kept looking for a good pusher engine. Baldwin delivered Triplex
No. 5014 in 1914: a 2-8-8-8-2, essentially a 2-8-8-0 with another eight-
drivered engine beneath the tender. All six cylinders were the same
size, 36" x 32". The middle set was high-pressure, and exhausted to
low-pressure cylinders fore and aft. Unlike other Mallets, it had no pro-
vision for working simple — two or three revolutions of the drivers
would have exhausted the boiler. It weighed 853,050 pounds, and was
said to be capable of pulling 640 cars, subject, of course, to the limi-
tations of couplers and draft gears. It went to work as a pusher, and
Erie bought two more. The biggest problem of the Triplexes was boil-
er capacity: The feedwater pumps couldn’t deliver water to the boil-
er fast enough for the fire to turn it to steam. In addition, when a Triplex
was in the shop (and because of size limitations, it had to be Lehigh
Valley's shop at Sayre, Pa.), it was like having three Consolidations or
Mikados out of service.

Erie had a long-standing custom of honoring superior engineers by
painting their names on the cabs of locomotives. Triplex 5014 for some
years carried the name of Matt H. Shay.

The seven articulateds turned out to be a digression in the devel-
opment of Erie freight locomotives. The natural progression from the
2-8-0 was to the 2-8-2. Between 1911 and 1913 Erie purchased 155 Mika-
dos from Baldwin (65), Schenectady (85), and Lima (5). They had 63"
drivers and 28" x 32" cylinders, and weighed about 329,000 pounds —
just a bit more locomotive than a USRA heavy Mike. Classed N-1 and
numbered from 3000 to 3154, they were built with superheaters and
were hand-fired; in 1927 they were equipped with mechanical stokers
and feedwater heaters.

In 1918 the road received 15 USRA heavy 2-8-2s built by Brooks,
classifying them N-2 and numbering them 3200-3214. In 1923 Erie
returned to its own design for 40 N-3 class Mikes, 3155-3194, continuing
the number series of the N-1s. The principal difference between the




0-8-8-0

The 0-8-8-0 was developed for pusher service. It could pull more
than the couplers and freight car frames of its era could stand. The
cars could withstand compression better than tension, so much of
the power to get heavy trains up a grade was applied at the rear —
ahead of the caboose, which was usually a light, wood-frame car.
Later 0-8-8-0s were built as extra-heavy switchers for hump yard
duty.

An interesting trait of the wheel arrangement was that it was
used almost exclusively in the East. Its territory was bounded on
the south by the Norfolk & Western, which bought five 0-8-8-0s and
five 2-8-8-2s in 1910 to test each type (it chose the 2-8-8-2); on the
east by Boston & Maine’s yard at Mechanicville, N. Y., and on the

Like most 0-8-8-0s, New York Central’'s
were heavy switchers, ideal for pushing

long strings of cars over humps. Alco
photo, collection of C. W. Witbeck.

west by various New York Central hump yards. There was one
exception. Bingham & Garfield used 0-8-8-Os to move long trains of
copper ore down from mines in the mountains south of Salt Lake
City. Ownership passed first to Utah Copper Co., then to Kennecott
Copper, which built a new electrified line in 1948.

Total built: 85

First: Erie 2600, 1907

Last: Boston & Maine 801, 1922

Longest lived: Delaware & Hudson 1600, 1910-October 1952

Last in service: Delaware & Hudson’s last 0-8-8-0s were scrapped in
1952.

Greatest number: Baltimore & Ohio, 30

Heaviest: Bingham & Garfield 106, Alco 1918, 477,000 pounds
Lightest: Pennsylvania 3397, Baldwin 1912, 409,000 pounds

N-1 and N-3 was the booster-equipped cast trailing truck on the N-3.
One final 2-8-2 came from Baldwin in 1926. It was to have had uniflow
cylinders, which have steam admission ports at the ends and exhaust
ports in the middle. At some point during construction the uniflow
design proved impractical and the locomotive was completed with
conventional cylinders.
Increases in traffic during the early Teens prompted Erie to seek a

freight locomotive larger than the Mikado. It received a single experi-
mental 2-10-2, No. 4000, class R-1, from Baldwin in 1915. Like the N-1
Mikados it had 63" drivers and 31" x 32" cylinders, and the rods and
pistons were of lightweight design to ease the counterbalancing prob-
lems common to the 2-10-2 type. It was equipped with superheater,
mechanical stoker, and lateral motion devices on the driver axles.
Because the boiler was so wide, it had paired sand domes mounted
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2-8-8-8-2 AND 2-8-8-8-4 — TRIPLEX

The Triplexes were another in a long succession of attempts
by locomotive designers to put as much tractive force as possi-
ble under the control of one man — 160,000 pounds. That was
more than could be used to pull a train. The couplers, draft gears,
and frames of 1914 freight cars could not transmit such forces.
(For purposes of comparison, Electro-Motive's four-unit FT demon-
strator 103 of 1939 was rated at 228,000 pounds maximum trac-
tive effort.)

As built in 1914, Erie’s 5014 didn’t have enough grate area. It
was sent back to Baldwin to have its grate enlarged to 122 square
feet. Engines 5015 and 5016 were built with grates that size. Erie put
its three Triplexes to work as pushers, and used them until 1927,
when they were retired and stored before scrapping.
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Virginian's Triplex was slightly smaller: 34" x 32" cylinders
where the Erie locomotives had 36" x 32"; 56" drivers instead of
63"; 108 square feet of grate area. It was slower and ran out of
steam faster than the Erie engines. An unanticipated difficulty was
that in one tunnel No. 700 had only 4" of clearance, which left no
room at all for exhaust steam and smoke. It never made a suc-
cessful trip. In 1920 Virginian sent it back to Baldwin, which trans-
formed most of it into a 2-8-8-0 and used the running gear of the
tender to make a 2-8-2. Both those locomotives lasted until 1953.
Total built: 4
First: Erie 5014, April 1914
Last: Virginian 800, December 1916
Longest lived: Erie 5015, scrapped in 1933
Greatest number: Erie, 3
Heaviest: Erie 5015 and 5016, 857,000 pounds
Lightest: Virginian 700, 844,000 pounds

200

Virginian 700 had smaller cylinders and driv-
ers than the Erie Triplexes and had a four-
wheel truck at the rear for better tracking in
reverse, drifting downgrade after pushing a
train up a hill. Baldwin photo; collection of H.
L. Broadbelt.

side by side. The locomotive was immediately successful, and Erie
ordered 40 more from Baldwin, Schenectady, and Lima. Production
R-1s weighed 417,200 pounds, about 10,000 pounds more than No. 4000.

Jetween 1915 and 1917 Schenectady built 30 R-2 Santa Fes. They
were shorter and somewhat lighter than the R-1s, 404,000 pounds, with
large shallow fireboxes over the rear drivers and small inboard-bearing
trailing trucks. They looked like a regression in design, but they were

just as powerful as the R-1s and were good steamers. The R-1s and R-2s
were delivered with small Vanderbilt tenders so they could fit on exist-
ing turntables. Many eventually got larger tenders.

Erie’s third group of 2-10-2s were USRA heavy Santa Fes built by
Brooks in 1919. Though they were lighter and less powerful than Erie's
own design, they lasted longer. Most of the R-1s and about half the R-2s
were scrapped before World War 1I; the USRA 2-10-2s were scrapped
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between 1949 and 1952.

Decapods constitute another side trip in Erie's progression of freight
locomotives. The road had six Camelback Vauclain compound 2-10-0s
that were built in 1891 and 1893 for pusher service on Susquehanna
Hill. They were simpled in 1904 and 1905, demoted to yard service,
and scrapped between 1924 and 1926. More significant, though, are
Erie’s Russian Decapods. The Erie was pleased enough with their per-
formance while they were on lease from the USRA that it purchased
75 in 1921. They proved useful in local freight service because of their
high tractive effort and low axle loading. Later Erie sold 16 of them to
the New York, Susquehanna & Western and 8 to various other roads.

Erie started 1927 with a change in management. Frederick Under-
wood retired at the end of 1926. The Van Sweringen brothers, who had
gained control of the road, appointed as president John J. Bernet, who
had recently completed a thorough upgrading of the Nickel Plate. Ber-
net’s job was to turn Erie into a fast freight road like the Nickel Plate. In
short order he found that Erie was spending 50 percent more for loco-
motive maintenance than other roads. He weeded out the oldest loco-
motives — all those 2-8-0s, for instance — and divided an order for 50
2-8-4s equally between Lima and Brooks. The Brooks engines, 3300-

The Triplexes were too large for Erie’s own shops, so heavy repairs were per-
formed at Lehigh Valley’s shops at Sayre, Pa. The Erie shops at Dunmore,
Pa, did a minor overhaul of No. 5016 in 1920 and photographed it afterwards.

3324, were class S-1, and the Limas (3325-3349) S-2. The major differ-
ences between them were boiler pressure — 225 pounds for the S-1s
and 250 for the S-2s — and the trailing trucks. The Brooks engines had
cast trailing trucks and full-length frames, and the S-2s had Lima’'s own
built-up trailing truck, through which drawbar forces were transmit-
ted. Both classes differed from Lima’s original design of 1924 in hav-
ing 70" drivers instead of 63". Two more groups of 2-8-4s followed in
quick succession: S-3s 3350-3384 from Baldwin in 1928 and S-4s 3385-
3404 from Lima in 1929.
Passenger locomotives

In 1901 Baldwin delivered two groups of Ten-Wheelers, G-12s 909-918
and G-13s 919-933. Both classes were Camelbacks and had 62" drivers;
the G-12s were single-expansion engines and the G-13s were Vauclain
compounds. In 1908 four of the G-13s were converted to simple engines
and reclassified G-16; the rest were similarly rebuilt in 1915 and 1916,
though the last two rebuilt retained their G-13 classification. The G-15
class, 950-974, was built by Baldwin in 1903 and 1904 for suburban
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RUSSIAN DECAPODS

During World War | the Russian government purchased a large
number of lightweight 2-10-0s from American locomotive builders.
They had a wide coal-burning firebox over the rear drivers, a high
boiler, large steam and sand domes, and 52" drivers. They were
light locomotives, weighing about 201,000 pounds in working
order. Their axle loading was only about 35,000 pounds per axle
and they could exert a tractive force of 51,500 pounds. The USRA
“light” locomotives were designed with a maximum axle loading of
54,000 pounds; the tractive force of the Russian Decapod was the
same as that of the USRA 0-8-0 and almost as much as that of the
light 2-8-2.

After 857 locomotives had been shipped, the Russian revolution

Erie 2495, photographed in 1940, illustrates the characteristics of the
Russian Decapod: high-mounted boiler, low drivers, wide firebox above
the drivers, and tall domes. Photo by Donald W. Furler.

forced cancellation of the order in 1917, leaving 200 completed
Decapods orphaned in the U. S. They were turned over to the Unit-
ed States Railroad Administration, which allocated them to Amer-
ican railroads, mostly in the East and the South. Conversion for
use in the U. S. was primarily a matter of new tender and lead-
truck wheels, wide tires for the drive wheels to reduce the gauge
from 5 feet to 4'812", and replacement of the European screw cou-
plers and buffers. As modified, weights ranged from 185,000 to
210,000 pounds.

Some railroads received them enthusiastically while others
rejected them — the Pennsylvania took delivery of the largest
number, 56, but used them little if at all, having its own ideas about
Decapods. The Erie eventually rostered 75 Russian Decapods,
more than any other road; Seaboard Air Line was second with 37.

Number 541, built by Baldwin in 1917, was one of the group shipped to
Russia. Characteristic Russian details include the elaborate railings
along the running board, dual headlights on the pilot beam, buffers and
screw couplings, and the hood over the front of the tender. BLW photo,
collection of H. L. Broadbelt.
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trains out of Jersey City. They had single cabs, a firebox over the rear
drivers that could burn either bituminous or anthracite, and 68" drivers.
They were quite successful and eventually were fitted with super-
heaters, piston valves, and Baker or Walschaerts valve gear.

Erie purchased three groups of Vauclain compound Atlantics
between 1899 and 1903: E-1s 502-507 and 532-534, E-2s 535-544 (later
renumbered 935-943 and 934), and E-3s 545-559. The E-1s and E-2s were
Camelbacks; the E-3s had single cabs. All three classes had 76" driv-
ers; the E-2s and E-3s had the same cylinders, which were larger than
those of the E-1s. All three classes were converted to single-expansion
engines between 1904 and 1906.

Erie received three Atlantics in 1905 that could be considered experi-
mental, two Vauclain balanced compounds from Baldwin and one Cole
balanced compound from Alco. The Baldwin engines had 72" drivers;
the Alco, 78". The Baldwins were simpled in 1917 and the Alco engine in
1919; all three were given 7414" drivers.

When the road realized that its principal passenger trains needed

Mikado 3005, built by Baldwin in 1911, leads a way freight west near Alfred,
N. Y., in 1950. Modifications to the 2-8-2 since construction include Elesco
feedwater heater, disk main drivers, and a large 12-wheel tender. Photo by
R. G. Nugent.

more than an Atlantic or a Ten-Wheeler, it tested a San Pedro, Los
Angeles & Salt Lake 4-6-2 built to the standard design used by several
railroads in E. H. Harriman’s empire. The Harriman Pacific had 77" driv-
ers, 22" x 28" cylinders, 49.5 square feet of grate area, and weighed
225,295 pounds; Erie’s K-1 Pacific, based on the design, had 744" driv-
ers, 2212" x 26" cylinders, 56.5 square feet of grate area, and weighed
243,550 pounds. Alco’s Schenectady Works built three, 2510-2512, in
1905; 2510 and 2512 were equipped with Cole superheaters. Rogers
built 41 K-1s in 1905 and 1906 and Baldwin built 15 in 1908. All had pis-
ton valves, Stephenson valve gear, and outside-journal trailing trucks;
the Rogers and Baldwin engines were not superheated. Between 1912
and 1917 the shops at Meadville, Pa., and Hornell, N. Y., rebuilt the K-1s
with superheaters, outboard piston valves, and Baker valve gear.

In 1910 Alco built an experimental Pacific, No. 50000, designed by
Francis J. Cole, chief consulting engineer at the Schenectady Works. It
had a much larger boiler than was common at the time, but the weight
of the boiler required that other parts be trimmed down. It had 79"
drivers and 27" x 28" cylinders, carried 185 pounds of boiler pressure,
exerted a tractive force of 40,630 pounds — 10,000 pounds more than
Erie’s K-1 — and weighed 269,000 pounds. It demonstrated on sever-
al railroads and came to the Erie in November 1911. The road liked the

Lima-built S-4 No. 3389 represents the ultimate development of steam freight
power on the Erie. Erie’s 2-8-4 was the basis of the design of Berkshires for
Pere Marquette, Wheeling & Lake Erie, Chesapeake & Ohio, Virginian, and
Richmond, Fredericksburg & Potomac. Lima photo.
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The K-1 Pacifics were built with inside valves and Stephenson valve gear;
No. 2557 shows how they looked after rebuilding with outside valves and
Baker gear. Photo by H. W. Pontin.

big Pacific well enough to buy it in September 1912; it was renumbered
2509 and classed K-3. It worked until 1950, a longer career than most
one-of-a-kind engines.

In June 1912 Erie ordered 5 Pacifics similar to Alco 50000 from Lima,
that builder’s first large road engines for a Class | railroad. The K-2s,
numbered 2900-2904, were delivered in 1913. Alco built 10 more, 2905-
2914, class K-2-A, in 1917.

Between 1913 and 1916 Alco and Baldwin delivered 44 K4 Pacifics.
I'hey had 69" drivers and were somewhat lighter than the K-2s, but
could exert slightly more tractive effort. Baldwin built 10 similar 4-6-2s,
class K4-A, in 1923, for fast freight service. After only six years of service
they were rebuilt as passenger engines with 75" drivers.

Among the USRA designs was a heavy Pacific resembling in some
of its dimensions Alco 50000 and the Pennsylvania Railroad’s K4. USRA
allocated 20 heavy Pacifics to Erie, 10 from Baldwin and 10 from Rich-
mond. Erie numbered them 2915-2934 and classed them K-5. No other
roads got them (USRA allocated light Pacifics only to Atlantic Coast
Line, Baltimore & Ohio, and Louisville & Nashville). Baldwin built 10
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Only Erie had USRA heavy Pacifics, and the 1923 copies that Baldwin built
were an improvement on a good design. The K-5-As were rebuilt in 1941 with
cast frames and cylinders and pilot-mounted air pumps. Some received full
sets of disk drivers; others, like No. 2941, had only their main drivers replaced.
Photo by Vic Neal.

copies, class K-5-A, Nos. 2935-2944, in 1923; they differed principally in.

having Delta trailing trucks. The K-5s and K-5-As were fitted with Ele-
sco feedwater heaters, and the K-5-As were rebuilt in 1941 with cast
frames and cylinders, disk drivers, boosters, air pumps mounted on
the pilot, and large 12-wheel tenders; some also received roller bear-
ings. There was also one renumbering. K-5 2917 had been in several
accidents and came to be considered a jinxed engine — crews refused
to take it out. The road renumbered it 2945 in 1930.

Baldwin delivered a single Pacific in 1926, No. 2960, class K-5-B. Its
principal difference from the K-5-As was an inch more in cylinder diam-
eter, which gave it a tractive force of 47,200 pounds. Like Mikado 3199,
it was ordered with uniflow cylinders, but construction halted partway
along and the locomotive was completed with conventional cylinders.

The Erie was all but alone among major eastern railroads in halt-
ing passenger locomotive development with the Pacific, lacking even the
experimental or tentative ventures of other roads that for all practical
purposes stopped with the Pacific. Erie had nothing like the experi-
mental Hudsons of Baltimore & Ohio, the mass-produced but nonethe-
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less experimental duplex-drives of the Pennsylvania, and Maine Cen-
tral’s pair of nobody-really-knows-why Hudsons.
Switchers

The first switchers Erie received after 1900 were 30 0-6-0s, class B-5,
numbers 50-79, built in early 1904 by Cooke and Schenectady. Later
that same year Cooke delivered six B-4 class 0-6-0s — the difference
between the two was an inch less in cylinder diameter on the B-4. Erie
continued to obtain switchers from various builders, including its own
Meadyville shops, through 1912. The engines were typical of the peri-
od, with slide valves, Stephenson gear, 50" drivers, and main rods con-
nected to the second drivers. Meadville built the 10 locomotives of the
B-6 class in 1912. They had main rods connected to the rear drivers
and slide valves actuated by Baker valve gear.

B Odd class 0-6-0T No. 2 was built for the Undercliff Terminal Com-
pany and purchased by the Erie in 1915 for use as a shop goat.

Switching was upgraded in 1918 when Alco’s Pittsburgh Works deliv-
ered 16 USRA 0-8-0s. Between 1927 and 1930 Baldwin delivered 55 more
0-8-0s, 200-244, class C-3, and 245-254, class C-3-A. Except for 52" drivers
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