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HIGHFR EORIEPOVWER DIESEL UNITS

Early in 1952 atudies and tests were stariasd 3o dster-
mine the best sizs lccomotive sonsist for handling high speed
froight trains c¢n the Tnicn Pacifle,

During the steam lccomotive era it was sustomary %o
size motive power so that ons loccomotive unit was usually able
to handlis an ordinary train over most districis without a helper.
A3 steam locomoitives inereased in power, so did the tonnage of
trains, With the changsover to the mors effisisnt dlesel slectris
unit and itz relatively small horsepower 1%t was nesessary to
operate units in muitipls in order to obtain a large horsepower
vackage, As freight schedulss bescame tighter, more and more
diegel units were added, Tho locomotive builders called this
¥£lexibility™, but to some of the Western Railroads it besame
expenadive, It was not unusual to see a freight train with six
or eight diesel units, Sometimes there were more,

The locomotive consiat studies indicated that regardleas
of horsepower ratingy, the routine maintenansce of a diesel unit
cost approximately $7,000 per year, These items includsed inspection,
servicing and handling, together with the maintenance of ear body,
souplera, draft gear, jumper cables, alr eompressors, air brake
aquipment and electrical parts, The studies also indieated that
glightly over three horsspower of losomotive waa needsd for every
trailing ton of freight.

Road tests indiecated that a locomotive conslst of 15,000
HP ia required to handls today'as fast trains on the U,P., Fuel
capacity must be auffieient for 1,000 miles. One 8500 HP gas



turbinse electris locometive coperating with three trailing 2400
HP diesel slectric units, making a total of 15,700 HP (shaft
horsepower output for trastion) was raquired to move g westbound
forwarder traln on scheduls from North Platta, Nebraska to Los
Anceles, Californla, z distance of 1530 miles., Averags total
8lapsad time for this trip was 2 hours, 34 minutes, averags run=
ning time 36 hours,; 1l minute. Scheduls for this trip was 4l hours,
S minutes. Over this run slevation varies from sea lsvel to 8,000
t.y grades from level %o 2,2% and temperatures, on oceasion from
=40 %o 125° 7,

Based on these studlies and tests ths U.P, informed the
locometive bullders that all mein line freight locomotives pur-
chased in the future sghould be 15,000 HP, in not more than three
units,

Only one of the loecomotive builders, Electro-Motive waa
willing to build a prototype losomotive along theae lines without
an order, The other two builders; Aleo and G.E. were unwilling
to build prototype locometives without an order, To expedite the
evaluation of this eongept crders were plased with Also and General
Elsetries Co, for prototype 3 unit losomotivez, The 3 unlt Aleo
iocomotive 1s rated at 16,500 HP and the G.E. at 15,000 HP, Both
utilize the same running gesar arrangement as was used on the UP's
1,800 HP gas turbine elestric locomotives eonstructed in 1952-54.
This running gear has proven very successful. It conslsts of two

span bolaters; each supported by two L-wheel motorlized trucks.
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Both the Aleo and G.E, units will mount two 16 cylinder
engines in each car bedy, The two engine per car body eonecept has
a suceessful history in the EMD "E" series passenger units and the
KM dissel hydraviic units, Despite this, the necessity tc uas two
dissel engines per ear body iz a zad reflestion on the inability
or unwillingnees of engine manufacturers to produce a single loco-
motive type diessl engine in the 5,000 HP range. All of the sxisat-
ing engines in the 2500 B? range have bean upgraded from lowsr HP
engines. This upgrading is fast approaching 1ts economlical limit,
Only the Swiss deaign Sulzer engine sesems to offer much hope for
large horsepower in g singls engine,

EMD®s answer to this problem was announced in the May 20
issue of Rallway Age. A 5,000 HP unit, Model DD-=35, will consist
of two 16 cylinder engines driving eight mctors mounted in twe
Lh-axle trucks. The truck i3 of Flexiscoil design, quits similar to
the successful thres axle truck used with SD=2lj units. Four axls
trucks pose many deasign and meintenanse problems, hence ths per-
formance of the lj=unit 15,000 HP prototype EMD demonatrator loco-
motive, consisting of two 2500 HP GP-35 units and two 5,000 HP
DD=35 units will de watehed with great intsrest.

Pertinent items on the prototype Alco and G.E, loso=
motives now under construction for the U.P, are listed on the

following pages,



Item

Manufactureria Model
Car Body

Consiat

Unit wheel arrgt,

Tnit=--1ength over
pulling faces

Consist==1length over
pulling faces

Tnit wheel btaas®

Consiat whesl base
Maximmn curvaturs

Axls lcad at rail

Unit weight, fully loadsd

Congist weight, fully
loaded

Starting Tractive Effert

at 25%
Continuous Tractive Effort

Fuel Capacity
Vheel Diameter
Gearing
Maximum speed
Traction Motors
per unit

Motor Nose Suspension

Draft Gear

Coupler

=l =

Alco 156,500 HP
Locomotive

DL-855, A unit
DL 856, B unit
Hocd Type
A=B=A

B=B=B=B
86:0"

258:0"
7007=-1/2"
2y277=-1/2"
21 degreas
£€9,000 lb,

552,000 1b.

1,656,000 1b,

ul%gooo 1b,
308,400 1ba., at
16,9 MPE

6,000 gala.
40" AR

/18
70 MPH

Eight GE 752El

Rubber "doughnut"
type with lateral
stabilizing rod

and flangelesas

motor support bearing

M=380

Type H tightlock with
alignment eontrol
feature, bottom
operated.

3E 15,000 HP
Locomotive

U=50
Hocd Type
A=A=A
B=B=B=B

B3¢6-1/2"

250%7-1/2"
681"
23592"
21 degrees
69,700 1b,

557,600 1b,
1,672,800 1b,

418,200 1b,

304,800 1bs, a3

15.5 MPH
éO gallo

7&/18
70 MPH

Eight GE 75S2ElL

Lord Rubber
Cushion.

MF=40C

Type F without
alignment control

feature.



Item

Running gear

Axla journal bearings

Theal S1lip devise

Spesd Recorder
¥heal Slip Suprassien

¥ain Genarators
per unit

Diesel Engines

per unit
HEP/Engine
Air Brake Equipment

¥ain Reservoir Cap.
per unit

Sandars

Sand Box Capacity

¥ain Reservoir Drasina

‘Fusl Fittings

mraection Motor Dlsconnects
FPlush Tollet

Engine Water Freezing
Protection

500 HEF 38 15,000 H#F
Mot 178 Lsaomntivs

Two span beclsters essh mounted on tWo
lij=wheel trucks.

Pimken heavy duty type AP journal
beerings, Class GG for 7" diameter
journals,

GE wheel slip axle altesnator,
Type 17MM24, all axles,.

Chicago Pneumatis
New York Alr Brsks Coo

Two GE S£-GT-598 Two GE 5=GT5G8
Note: QCsnerators ave the same
sxcopt for gesr box and
ventilating arrangement.

Two Alee 251-16 c¢yl. Two GE TF DL=16

2750 2500 ‘
261, Pkg. style 24RL, Pkg, astyle

1009000 cu. 1in. 1123000 cu, in,

Jet type with Salem sand trapa, eontrol
valves, c¢ab control valvea. Forward
sand pipes ahead of eash wheel and
backup sand pipes behind each truscke.
Automatisc sanding with any emergeneéy
application. Pneumatic and electric
treinlining of sanding signal.

8 cu, fé. per wheel
Salem autcomatie draln valves and timers,
with two way check valves in sanding
and air brake systems.
Buckeye autcmatic shutoff
Williamsgrip
¥Mink-Dayton
Automatic draining of engine water

sooling syatem if water temperaturse
approaches freezing. :
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Aisy 18,500 #P GE 15,350C0 H
Isem Locomotive Losomotive

411 welded whersver possible=-
screwed fittings avoided all
poasible,

Pioing

18 KW DC (GY=27)
on each engine

25 K% DC on each
engine

Auvwilisry Gonerator

Two GY-50

On lesd power
plan% of each
A unit.

Two GY-48B
On le2d powsr plant
of each i unit,

Exciters
Paway Reduction

Horm Leslis S-chime located over radiators
to asvoid freezing,

Engine Room Air Filtraition Farr Inertial Farr Inertlal

Segondary Engine air

fiitration Aerotas

Farr Aotonamis
Duplex jumper cables, sander, main
resarvolr and elir eontrol pipes
both ends,

Inter-car ccocnnectlionsg

Cab Signal Equipment

Fuel 01l hesatew

Loadlmetars
Windshield

Receptaclies

MU Equipment

Cooling System

Delivery

To be installed by Railroad.

Eelty water to o0il heat axchangsr.
By-pass lube oil coil in fuel tank.

Loadmeter in cab for each generator.

Solex-=safety glass.

21 point and 12 point, no fileld

lcopo

Te operate in multiple with other

diesel units and

gas turbine

elestric loccomotives.

Twin System, full
flooded, pressurized
dealgned for 125° F
ambient. Inlet and
outlet shutters.

Twin System, s=1rf
draining pres-

surized designed
for 125° ambient.
Engine driven

Engine driven radlator radlator fan.

fan with Eddy current
elutaeh.

th Quarser 63

Lth Quarter 63
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Compariaan Of Number uf Malntonance Itsms
5CU H? "A" Unilts

5000 HP Two 2500 HP
It "A" Unit "A" Units

Trucks Four lj-Wheel Four lj«=Wheel

Traction Motors 8
Diessl Engines
lMain Generator
Car Body

Piliot

Draft Gears
Couplers
Unecupling Rigging
Head Lights

N NN o= DN
N FOF F FFN0 M M

Train Control get gets

Track Pickup Bars MG Set
Descder Units

Horn set seta
Bell

Windshield Wipers
Brake Equipment set sets
Electrical Control Stand
Speed Recorder
Windshielde & Side Windows set sets
Cab Doors

Cab Sests

Sander Control Valve

Drinking Water Coolers
Rear Visw Mirrors

Clear Vision Wings

N D N W N e e e pd 0N e
£ £ DD & FE DN DN K; VI V)

Cab Awnings



$000 HP Twe 25C0 HP

Iten "A" Unit "A" Units
Flare & Fusees Fguipmen?® 1 set 2 sets
Fual Tank > § 2
Fusl Fill Fittings 2 ly
Fusl T2nk Gsuges 1 set 2 gets
Fuel Tank Heat Exchsangser 1 2
Air Brake Control Valves 1 2

M,U, Recaptasles (Duplexed) 2 sots I} sets

M.U. Cables (2 eash end) 1 set 2 sets

Air Fosegs & Cutout Cocks 2 sats Ly sets
o, Bozxes & Class Lights 1 aset 2 sets
Cab Heaters 2 L
Hand Braks h 4 2
Fiush Type Hopper i , 2
Fuel Heat Exchanger : 4 2
Air Gages 1 set 2 sets
Electric Meters in Cab 1 set 2 aets
Batteries 1 set 2 sets
Pire Extinguishers in 8
Emergency Tools & Supplles 1 8=t 2 setas
Compressor Control Magneil 1 e
Cempreasor Control Switeh i 2
Main Reaervoir Safety Valve 1l 2
Dynemic Brake Control 1 2

Platform Safety Appllances,
Hand Raila, Steps, Ladders, Etc. 1 set 2 sets
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GE 5000 HP LOCLMCTIVE
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YEAR
ACQUIREL
1964
1963
1982
T ieea
1941
19862
1958
1954
1941
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1963
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