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USRA LIGHT 4-6-2 AND 2-8-2
LOCOMOTIVES

A National Historic Mechanical Engineering Landmark

The United States Railway Adm nistration (USRA) was created in
Decenber of 1917 to coordinate the operations of the U S. railroads
during World War |I. One of the enduring |egacies of the USRA was
the production of standard designs for steam |oconotives and
rolling stock for universal use by many of this nations railroads.
Prior to this, nost of the nations railroads custom ordered all of
their loconmptives and rolling stock, and the economes of
standardi zed parts and nmass production were not realized.

The USRA produced standard designs for 0-6-0 and 0-8-0
switching |oconotives, 2-6-6-2 and 2-8-8-2 conpound articulated
freight |oconotives, and l|ight and heavy versions of the 4-6-2
Pacific, 4-8-2 Mountain, 2-8-2 Mkado and 2-10-2 Santa Fe-type
| oconotives. The light versions were built wth axle |oads of
about 54,000 pounds for service on light rail, and were designated
with the suffix "A". The heavy versions used a 60,000 pound axle
| oad, and were designated with the suffix "B'. 1856 original
| oconotives of all types were produced during the reign of the
USRA. Due to the basically sound design of these engines, a
further 3251 copies were built to USRA designs after the war ended.
A total of 97 railroads used one or nore of the USRA steam
| oconotive designs.

Bui | ders phot ograph of B&O 4500, taken on July 4, 1918.
Shortly after this photograph was taken, the tender was
re-lettered for the B& ) and the engi ne was bedecked with
flags for nore photographs. 4500 was delivered to the
B&O t he next day.
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The USRA Loconotive Conmttee was responsible for the design
of the USRA |oconotives. The commttee used proven engine designs
as a starting point, then incorporated the best of current
t echnol ogy, which resulted in nodern but conservative |oconotive
desi gns. Because of this philosophy, the USRA engi nes were well
bal anced, durable and practical |oconotives. The commttee
consi sted of representatives fromeleven railroads and the three
maj or | oconotive builders. Representing the |oconotive builders
were J. B. Ennis of the Anmerican Loconotive Conpany (ALCO, W E
Wodard of the Linma Loconotive Wrrks and H G aenzer of the Baldw n
Loconoti ve Wrks. Because Baldwin, |ocated in Philadel phia, was
cl osest to USRA headquarters in Washington, the conmttee used the
Bal dwin office and drawing room to blueprint the engines.

Joseph B. Ennis was Vice President in charge of Engineering
for ALCO while on the USRA Loconotive Commttee. He began his
career in 1895 as a tracer in the drafting room of the Rogers
Loconotive Wrks. From 1899 to 1902, he held the position of
el evation draftsman with the Schenectady Loconotive Wrks, the
Rogers Loconotive Wrks and the Cooke Wirks, all of which |ater
bel onged to ALCO He was transferred to New York in 1902 and put
in charge of designs and calculation-specifications for
| oconotives. In 1906 he becane an Assistant to the Mechanica
Engi neer, then successively held the positions of Designing
Engi neer, Chief Mechanical Engineer, and in 1917, Vice President in
charge of Engineering.

WIlliam E. Wodard was born in Uica in 1873 and received an
engi neering degree from Cornell in 1896. He worked successively
for Baldwin Loconotive Wrks, Cranp's Shipyard, the D ckson
Loconotive Wrks and the Schenectady Loconotive Conpany. By 1900
he was the Chief Draftsman at Schenectady, and by 1916 he rose to
the position of Assistant Mechanical Engineer. He |eft Schenectady
when it became part of ALCO and joined Lima Loconotive Wrks as
Vice President 1n charge of Engineering. After his work with the
USRA Loconotive Conmittee, he went on to beconme one of the nost
influential of American |oconotive designers. He is credited with
the creation of the "Superpower” concept of |oconotive design,
whi ch stressed high power output at speed over the | ow speed drag
freight concept then in vogue.

Harry d aenzer received his education in the technical schools
of Baltinmore, Maryland, and at the University of Pennsylvania. He
j oined Bal dwi n Loconotive Wrks in 1899, and his work there covered
all phases of |oconotive design. After his work with the USRA, he
was appoi nted Assistant Chief Engineer of Baldwin in 1919, Chief
Engi neer in 1921, and Vice President in charge of Engineering in
1922.

Sone of the last steam |oconotives built for domestic use in
the U S. could trace their |ineage back to a USRA design. For
exanple, the last road freight steam | oconotive built was a Norfol k
and Western Y6B class 2-8-8-2, which was a devel opnent of the
original USRA design. OQher fanous |oconotives which borrowed



heavily from USRA design were the Southern Railway Ps-4 heavy
4-6-2, the Baltinore and Chio P-7 "President" heavy 4-6-2 and the
Louisville and Nashville L-1 light 4-8-2. The last steam
| oconotive produced for U S service was built to a USRA design by
the Norfolk and Western in 1953. It was a N&W class Sla 0-8-0
swi tcher which, except for nobdern accessories, was built to the
original 1918 USRA design. In fact, roughly one quarter of the
2-8-2 Mkado type freight |oconotives used in the U S. were USRA
desi gns or devel opnents of USRA desi gns.

Southern Railway Ps-4 Heavy Pacific. This engine is
basically a USRA heavy pacific design with a driver
diameter of 72 inches instead of 80 inches for service on
heavy grades.
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Louisville and Nashville L-1 Light Muntain. This engine
was built by Baldwin in 1930.




The 1504 just after its last overhaul. The engine has been restored
to this condition.

NATIONAL HISTORIC

MECHANICAL ENGINEERING LANDMARK

UNI TED STATES RAI LROAD ADM NI STRATI ON LOCOMOTI VE
ATLANTI C COAST LINE CLASS P-5-A 4-6-2 No. 1504
1919

DURI NG THE WORLD-WAR | EMERGENCY, ANERI CAN RAI LROADS WERE PLACED
UNDER THE CONTROL OF THE UNI TED STATES RAI LROAD ADM NI STRATI ON ( USRA)
TO FACI LI TATE CONSTRUCTI ON, OPERATI ON, AND MAI NTENANCE, ALL NEW
STEAM LOCOMOTI VES ORDERED DURI NG THI S PERI COVERE BUI LT TO ONE OF
TWELVE STANDARD DESI GNS DEVELOPED BY A COWM TTEE COMPOSED OF USRA,
RAI LROAD, AND LOCOMOTI VE- BUI LDER REPRESENTATIVES. TH'S FAMLY CF
LOCOMOTI VES, RANG NG FROM 0-6-0 TO 2-8-8-2 IN SIZE, | NCORPORATED
THE BEST PROVEN FEATURES OF THE DAY AND WAS THE FI RST SUCCESSFUL
STANDARDI ZATI ON OF AMERI CAN MOTI VE PONER. ALTHOUGH THE USRA

PERI OD LASTED ONLY THREE YEARS, LOCOMOTIVES CONTINUED TO BE BUILT
AROUND THESE BASIC DESI GNS FOR ANOTHER DECADE. ACL 1504, BULT BY
AVERI CAN LOCOMOTI VE CO. RI CHMOND WORKS, 1S A "LIGHT PACIFIC', THE
MOST COMMON USRA PASSENGER DESIGN. | T WAS IN SERVICE ON ACL FOR
OVER 30 YEARS, AND HAS SURVI VED |N ALMOST ORI G NAL CONDI Tl ON.

age THE AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS - 1990




Atlantic Coast Line (ACL) engine 1504 is the nost original in
aﬂpearance of the few renmaini ng USRA englnes i n existence today,

Ile the Baltinore and Chio (B&) 4500 was the first USRA

| oconotive constructed. Both of these engines are excellent
exanples of the USRA fam |y of |oconotive designs. These engines,
in conmmon with other USRA | oconotive designs, shared many conmon
arH?, such as trailing trucks, tenders, dones, boilers and

i reboxes.

ACL 1504 is the only remaining original USRA |oconotive in
essentially as-built condition. The only major items which differ
fromthe original are the headlight, tender trucks and pilot truck
wheel s. The renainder of the |loconotive is in original or in as
desi gned condition, including nost of the piping arrangenents,
tender, cab, dones, driving wheels, coal pusher, non-lifting
injectors, trailing truck, running boards and pilot.

A

Atlantic Coast Line 150¢

~ The 1504 was classed by the ACL as a P-5-A Pacific(fassenger
engine. It was one of the original 81 USRA 4-6-2As produced, of
which the ACL owned 70. The 1504 spent the first twenty years of
its long life in passenger service hauling 10 to 12 car trains at
speeds of 70 to 80 nph. Some of these fanpbus name trains haul ed by
the 1504 and the other P-5-A engines were the Mam an, the Florida
Special, the Palnetto Limted, the Southland, the South Wnd, and
the Dxie Flyer. After the advent of diesels on the ACL after
Wrld War |11, the P-5-A engines were used in fast freight service.
1504 spent its last years in freight service in the Tanpa area, and
was retired in 1952.



Atlantic Coast Line P-5-A 1533, a sister of 1504, pulling
the stainless steel all-coach South Wnd into Mongonery,
Al abama. (Frank Ardrey)

The 1504 was selected for preservation by ACL president
Chanpi on Davis and John W Hawt horne, head of the ACL Mechani cal
Departnent. In 1960, after some years in storage, the engi ne was
given a thorough nechanical overhaul and placed on display in front
of the then new ACL CGeneral Ofice Building in Jacksonville. The
1504 has since been cosnetically restored and noved to the nearby
Prime Gsborn Convention Center. The restoration has not altered
the engine nechanically in any way, and because the engine has seen
no service since its last overhaul, restoration to service at a
future date is possible. The Prine Gsborn Convention Center was
originally the Jacksonville Termnal Co. Depot built in 1919, the
sane year as the 1504. The 1504 spent much of its life pulling
passenger trains in and out of this depot, so its enshrinement here
Is particularly fitting.



NATIONAL HISTORIC
MECHANICAL ENGINEERING LANDMARK

UNI TED STATES RAI LROAD ADM NI STRATI ON LOCOMOTI VE
BALTI MORE AND OHI O CLASS Q3 2-8-2 No. 4500
1918

DURI NG THE WORLD- WAR | EMERGENCY, AMERI CAN RAI LROADS WERE PLACED
UNDER THE CONTROL OF THE UNI TED STATES RAI LROAD ADM NI STRATI ON ( USRA)
TO FACI LI TATE CONSTRUCTI ON, OPERATI ON, AND MAI NTENANCE, ALL NEW
STEAM LOCOMOTI VES ORDERED DURING TH' S PERI ODWERE BUI LT TO ONE OF
TWELVE STANDARD DESI GNS DEVELOPED BY A COW TTEE COVMPOSED OF USRA,
RAI LROAD, AND LOCOMOTI VE- BUI LDER REPRESENTATIVES. TH S FAMLY OF
LOCOMOTI VES, RANG NG FROM 0-6-0 TO 2-8-8-2 |IN SIZE, | NCORPORATED
THE BEST PROVEN FEATURES OF THE DAY AND WAS THE FI RST SUCCESSFUL
STANDARDI ZATI ON OF AMERI CAN MOTI VE PONER. ALTHOUGH THE USRA

PERI OD LASTED ONLY THREE YEARS, LOCOMOTIVES CONTINUED TO BE BUI LT
AROUND THESE BASI C DESI GNS FOR ANOTHER DECADE. B&O 4500, BUI LT BY
BALDW N LOCOMOTI VE WORKS, WAS THE FI RST USRA LOCOMOTI VE BUILT. IT
IS A "LIGHT MKADO', THE MOST COWON USRA FREI GHT DESIGN, AND WAS
I'N SERVI CE ON B&O FOR ALMOST 40 YEARS.
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The B&0O 4500 was the first USRA engine built. Being the
prototype USRA 2-8-2, its flatter cab roof and |ack of front end
| adders made the 4500 slightly different fromthe foll ow ng USRA
engi nes. Mechanically, the 4500 is essentially as built. Over
many years of service, the engine received sonme of B&O s
di stinctive cosnetic changes in the formof a different snoke box
front, a raised headlight, nodified running boards, the addition of
front |adders, the substitution of a footboard pilot, an extended
cab for the brakeman and a different bell |ocation. The engine
retains the original tender and trailing truck

The | eft photograph shows B&O 4500 on July 4, 1918, wth
Anerican flags on the pilot beam and snokebox fl ag
hol ders. The right photograph is the 4500 as it appears
today. Note the different snoke box front, headlight
| ocation, footboards in place of the pilot and the
addition of front end |adders.




B&O 4500 under construction at Baldwi n on June 27, 1918.
The boiler has been set on the frame and cylinder
assenbly and is undergoing a hydrostatic test. Note the
hose attached to the firebox backhead and the bl anking
pl ates over the steamturret connections at the top rear
of the boiler.

The 4500 was built in only 20 days, which is a record for any
| oconmotive of simlar capacity. This was the result of the w shes
of Sarmuel M Vauclain, then the Senior Vice President of Bal dw n,
who wanted his conpany to have the honor of conpleting the first
USRA engine. In accordance with his orders, the engine was
finished on July 4, 1918, and was decked out with American flags
for the occasion.

The B&O classed the 4500 as a @3 Mkado freight |oconotive,
and as such it toiled in anonymty primarily on the Chio and St.
Louis divisions of the B& for 39 years. During this time, the 100
Q 3 class engines gained a fine reputation anong B&) engi nenen as
free steamng, powerful, easy riding and confortable engines. The
4500 was retired in August of 1957 and put on display at the B&O
Transportation Miseumin 1964. As with all of the displays at this
fine museum the engine is well cared for.



B&0O 4500 in service at Wllard, Chio on August 1, 1950.
(E. L. Thonpson photo - BOHS Archives)
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B&O Q 3 No. 4503 at Berkeley Run Junction, W Va., on June 9, 1955.
(Photo by H N Barr)
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B&O Q 3 Nos. 4562 and 4530 west of Knight,

Not e the det ai

the result of

Mechani cal

speci fications of

W Va. on June 9, 1955.
di fferences between 4562 and 4500 in its present
condition. These differences,

common in the days of steam were

differing and ever-changing practices at each
i ndi vi dual shop on a railroad.

(Photo by H N Barr)

the USRA 4-6-2A and 2-8-2A

| oconbtives are listed below This data is for the ACL P-5-A cl ass

4-6-2 Pacifics and the B& Q3 class 2-8-2 M kados.

Bui | der

Tractive effort
Boi | er pressure
Driver dianeter

Vi ght on drivers

Engl ne wei ght
Total wei ght

(| oaded, engine + tender)
Cylinder bore & stroke

Heati ng surfaces
Tubes & flues

Fi rebox, arch tubes and
conbusti on chanber

G ate area
| ength overal

(engine & tender)
Tender capacities

Coal
Wt er

4-6- 2A

ALCO - 1919
40, 750 Ibs.
200 psi .

73 in.

162, 000 | bs.
277,000 | bs.

471,000 | bs.

25" x 28"

3333 sq. ft.

261 sq. ft.

66.7 sq. ft.

80" 9-1/2"

16 tons
10, 000 gal.

2-8-2A

Bal dwin - 1918
53, 800 | bs.

200 psi.

63 1n.

221,500 | bs.
290, 800 | bs.

484,800 | bs.
26" x 307

3497 sq. ft.

286 sq. ft.
66.7 sq. ft.

81" 11-3/4”

16 tons
10, 000 gal.
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The H story and Heritage Program of ASME

The ASME History and Heritage Recognition Program began in
Septenber, 1971. To inplenent and achieve its goals, ASME forned
a Hstory and Heritage Commttee, conposed of mechanical engineers,
hi storians of technol ogy, and the Curator Eneritus of Mechani cal
Engi neering at the Smthsonian Institution. The Conmttee provides
a public service by exam ning, noting, recording and acknow edgi ng
mechani cal engi neering achi evenents of particular significance.
The History and Heritage Commttee is part of the ASME Council on
Public Affairs and Board on Public Information. For further
i nformation, please contact Public Information, The American
Soci ety of Mechanical Engineers, 345 East 47th Street, New York, NY
10017-2392, 212-705-7740.

The Baltinore and Chio 4500 and Atlantic Coast Line 1504 USRA
Loconotives are, respectively, the 94th and 95th National H storic
Mechani cal Engi neering Landmarks to be designated. Since the ASME
H story and Heritage Program began, 135 Historic Mechani cal
Engi neering Landnmarks, 5 Mechani cal Engineering Heritage Sites and
1 Mechani cal Engineering Heritage Col |l ection have been recogni zed.
Each reflects its influence on society, either in its imediate
| ocal e, nationwi de, or throughout the world.



An ASME | andmark represents a progressive step in the
evol ution of nechanical engineering. Site designations note an
event or devel opment of clear historical inportance to nechani cal
engi neers. Collections mark the contributions of a nunber of
objects with special significance to the historical devel opment of
mechani cal engi neeri ng.

The ASME Hi storical Mechani cal Engineering Recognition Program
il lumnates our technol ogical heritage and serves to encourage the
preservation of the physical remains of historically inportant
works. It provides an annotated roster for engineers, students,
educators, historians and travelers, and hel ps establ i sh persistent
rem nders of where we have been and where we are going along the
di vergent paths of discovery.
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