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DIESEL SWITCHING LOCOMOTIVES

Fix practically one hundred years the American Locomotive Com-
d its constituent companies have been designing, developing and

g motive power for railroads. During this time railroading, like most
: industries, has been in a state of progressive change, not only to meet
raffic demands, but of late also to meet new and ever increasing com.

ese changes in operation all are reflected in the design of the

pany a

at all times must endeavor to anticipate this evolution.

argin between total railway operating revenues and expenses at
e arrow. Any reduction at any time in railway expenses has a

effect on net profits. When railway traffic is at a minimum and
ition is particularly keen, a reduction in operating expenses becomes
e importance.

itchin

service is a very expensive item. On one large American road
| transportation yard expense is about 22 per cent of their total operat-
1ses. Furthermore, the opportunity does not exist for anything like
ess in steam switching locomotive design as has occurred in
road locomotive. Therefore, we have here a situation made to
Diesel Switching Locomotive.

successf

Diesel switching locomotive in the United States was
tral Railroad Company of New Jersey in 1925. It was rated at




300 horsepower, weighed 60 tons and was of box type constr
American Locomotive Company furnished the mechanical equipment.
considerable number of similar Diesel locomotives were built duri
{ollowing four years.

However, during th e it became evident to the

Locomotive Company:

First. That the Diesel locomotive was rapidly establishing its pla
switching service. Each new unit placed in service was replacing o
‘more steam switching locomotives.

Second. Watching the world-wide progress in the development of
Diesel engine in general, one must anticipate the time when this
power unit might enter main line railway service. The American Locomotive
Company could not afford to gamble on such a possibility with the t:
present setup of the Company building only the mechanical equip:
Furthermore, g these several years of by ing the mechanicx
ment for the Diesel switcher, some very definite ideas were formed as t
what was needed in a Diesel engine for railway service.

Therefore, in 1929, the American Locomotive Company, deciding that

there was a particular need for a Diesel engine specifically des

purchased the McIntosh & Seym

Corporation, an old and wellestablished concern noted for its modern heav
duty marine and stationary Diesel engines.




The Mclntosh & Seymour Corporation is particularly well qualified to

s for railway service for many years, as well as the advantage of the
rowledge of their own organization gained in building all lines of
ngines. Through the coordination of the Diesel experience of the
& Seymour Corporation with the American Locomotive Company's
ledge of general railway conditions of operation and railway facilities
aintenance and repair, a special line of Diesel engines peculiarly
adapted for raflway use was perfected.

e the first of these engines was produced, many months of very
ve study was given to the various designs here and abroad, even
nt of the purchase from abroad of a 600 HP. Railway type, two-
through scavenging Diesel engine, thought to be at that time the best

e ALCO Diesel locomotive as a whole, the 100 years’ experience of
erican Locomotive Company in designing and building railway
is reflected: first, in securing the maximum amount of avail-
vrith the least possible cost; second, in providing for ease and minimum
of inspection and maintenance; third, in allowing the yearly recon-

powe:




ditioning with existing railway facilities. Day-in and day-out, these features

save real money after the locomotive is in operation.

The American Locon pany, tening this engine the
ALCO" type, thoroughly realizes that it has inseparately associated itself
with this product. The ALCO type Diesel Railway Engine, therefore, like all
ALCO products, will express the character of the builder in the delivery of
quality and performance. It will reflect the aim of a personnel whose unfail-
ing devotion to the cause of service ranks first.

There is nothing new or mysterious about the Diesel Switching Loco
motive. It is no longer an experiment. It has a definite place in railroading
Having many advantages peculiarly suited for this particular service, more
and more intensive use is inevitable. But as against these advantages, some
consideration must be given to the higher first cost. Since there is a point
past whi e most economical, oo much stress
cannot be given to the recommendation that each installation deserves
special analysis. And the American Locomotive Company welcomes the
opportunity to make this study.

opera

However, there are two definite distinct places where the savings to be
gained throug] are readily evident. First, where the job
to be done requir or three tricks per day. There are installations of
r in excess of 8000 hours per year. Here the
fuel savings per hour get an opportunity to amount to real money. Second,
in the outlying intermediate terminal. In recent years, railroads have been
hey have been operating both freight and
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senger trains over longer distances. While this innovation gives certain
mies mraugh the increased utility of the better road locomotives, all the
ured until the railroads also eliminate from these
nts the extremely costly facilities for servicing motive
A certain amount of switching still remains at these intermediate
Therefore, the railroad has one of two options. The servicing facilities
at these intermediate points can be retained to care for these switchers, or
itc Pc's can be serviced from the tant terminal — either option
noney. Here then again is an ideal situatio
ing locomotive which requires no expensive facilities for its servicing or
maintenance.

The ALCO Diesel locomotive is a self-contained power plant. The Diesel
engine, burning fuel oil, drives  Generator which, in tum, delivers slectric
ally to the tract TS raction motor geared to
ch axle. The Diesel engine is started similar to an automobile engine, that
is, by an electric starter — and the locomotive is operated by simply opening
and closing the engine throttle to obtain the desired speed. The air brake
equipment is the same as applied and operated on a standard steam switch.
ng locomotive. One filling of fuel oil will last for two or more days of con
Four sand boxes are provided and the sand is delivered
s of pneumatic sanders. The operator’s cab is of the single-
end type with a removable and easily accessible hood covering the Diesel
engine and generator. Electric cab heaters are provided. There are no
coaling or water stations or ashpits are required.

v d
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The following tables give you actual and typical one year's operation
of two different ALCO 600 H.P. Diesel Locomotives:

August
September.
October
November
Decomber

Total

082
Gallons per hour

Felol  Lun o

During the year this locomotive

was in the she

op two weeks for its

yearly inspection, which required
the following man hours of work:

Diesel Engis
Mechamical mc]ud ing.

Bt

Total Man Hours

194 Hours

571% Hours

o101
Gallons
4390
3ls -
2217 130
ala0
3449
3356 1335
3205 15
2149 15
94 135
3641 0l
3673 3l
February. 2721 -
Total 7609 .. 39750 5295
Gallons per hour. sz 0695

During the yvear this locomotive
was in the shop ten days for its year-
ly inspection, which reqmred the fol-
lowing man hours of work:

Diesel Engt 25714 Houss
cviod! g
wheels tumed 2493
Electrical 61

Total Man Hours . 5681/ Hours
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ACCESSIBILITY




AIR SIDE!
Hood removed exposing complete power plant
.
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T R UCK S

i c— power trucks are of the fourwheel center-bearing
type having a specially designed cast steel bolster. The truck equalizers,
more properly termed the side frames, are steel castings at each end of which
is the truck-box pedestal. Single long semi-elliptic springs, one suspended by
hangers in each sidedrame casting, carry the load. The bolster casting is
designed to form the nose mounting for the two traction motors on each truck,
and two brake cylinders are mounted outside of the track line. The ends of
the longitudinal side extensions of this casting have vertical wearing pads
bearing against similar pads on the side frames just inside the truck boxes, |
thus keeping the truck square in horizontal alignment without interfering with
vertical flexibility.

This provides positive at all times without dis-
tortion of any truck members regardless of any uneven track condition. The
low side frames and absence of end frames allow ready accessibility to
inspection covers and oil reservoirs of the traction motors. The brake rigging
is all placed on the outside of the truck so that brake adjustments, inspection,
and brake-shoe renewals can be made with a minimum loss of time. No
necessity for going over a pit.







ALCO TYPE DIESEL RAILWAY ENGINE

T e et i s one cf e o s o i movers 1
st consiant thermel eiiiency of 0% to 359, reqardless of size, It is cha.wmm
L s Smolity ol tlssiory el pomalcucion cncl i oirome scas il oraaalion, 1t in ool
aming internal combustion engine without carburetor or electric ignition and there is s & wide
latituda in the type of fusl oil that can be used

In the Diesel engine, oll is injected into the engine cylinders In an clomized condition
just before e piston reaches he top o s compression stroke. The heat of compression n the

io ignit the mixtre of ol and alr which burns witiout exploive violnce

and expansion of 1he 9ases conlinuing during the’ downward power sioke supplies he
Recesscry aneray for runhing the engine

Every Diesel engine employs the heat of compression for ignition. When @ volume of air
s compressed In a confined space, iis temperature rises as eased. In
the Dissel engine this compression has to be sulficient to gensrat

en 1educed again and again. Bul as we continue 1o reduce this weisht per horsepower we
reach a point where any further reduction must affect the life of the engine.

The success of the ALCO Diesel engine in railway switching service is due primarily to
he imporiance and full consideration given by the designers to two pertinent fundamental
conditions peculiar to this parficular service. First—a switching locomotive does all of its
work at very low speeds. And, since the full horsepower of the Dissel locomoive is available
ai starting, it is not necessary 1o go into the higher horsepowers. Second—a certain amount
of weight is necessary in any locomoive for traction. If the weight of the Diesel engine i
reduced past a cer weight would have to be added 1o the base or frame structure

o have sufficient adhesive weight on the traction whesls. Therefore, the low horse-

certain desired weight has allowed the ALCO Diesel enaine to

equired ruggedness so necessary for assured long life
low maintenance—two outsianding characteristics of the ALCO desian.

The ALCO Dissel enqine operates on the four-cycle, single-cting principle with mechanical
iuel injection. The cylinders are cast en bloc of semisieel with special close-grained castiron
liners, and the cylinder heads are separate castings of semi-stesl, one for each cylinder.




ALCO TYPE DIESEL RAILWAY ENGINE

Each head contains two Intake and two exhaust valves and the fusl injection nozzle, all
arranged symmetrically. The valve operating gear is entirely enclosed and pressure
lubricatet

Al crank shats for ALCO Diessl engines are heavy foraings of heattreated steel, hollow
hum‘lhv-mh.curevﬂlvmq mass and for pressure Mv\umun Tho endino base is oxiended I

gh capaci

v kind ha

EQUIPMENT. The

ECTRI o oqu 1 consists primartly of the main and
ualiary generalorsand the action moors . The main un,Jux\huw are overhung
{rom the angine frame cnd iven by the main enct he main qmmm has character:
ot sqpecialy muecl o swlchiny service Tho auxi ny generator 15 of the constant voltage

of 3. This qenerator fumishes
et for charaing the S6call heavy duly siorae hu fory lor siarting the ensine as ol o
ach auxiliaries as the air compr rfen motor and traction motor b

ur single-geared commutating-pole type
ck axies, They aro clso partially supparied
aned for switching
iy

mre guar and. pinion cllgnmect, the
porid on the i
s u: motor nos
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ENGINE FRAME

DIESEL PARTS

CRANK SHAFT
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CONNECTING RODS

PISTONS

The trunk type pistons are of cast iron
and ground to size, Piston rings are of
cast fron.

There are five compression
two lubricating ofl wiper

justment and Is easlly applied and
maintaing
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SPECIFICATIONS




SPECIFICATIONS

Weight, Total Locomotive son o owome e w e U400
Starting Tractive Effort (30% adhesion) © e . . . 34200 b,
Minimum Radius Curvature (locomotive alone) . . . 50 ft.
Maximum allowable speed (for motors) . . . . . 35 mph.
Number of motors (one geared to each axle) . . . . 4
Fuel tank capacity (gallons) . . . . . . . . 200

. O Rail Type—Direct C Engine

.

One Diesel Engine—Alco Railway Type . . . . . 4 Cycle
Rated Brake Horsepower . . . . . . . . . 300
BEM o & 3 9 & 3 § 5 % 8 P 700
Number of Cylinders 55 B R 8
Bore and Stroke (inches) . . . 9% x 10%

Air Brake Compressor built into Engine
Standard Air Brake Equipment
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SPECIFICATIONS
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SPECIFICATIONS
‘Weight, Total Locomotive . . » . . 130,000 Ib.
Starting Tractive Effort (30%, adheslon) . 39,000 Ib,
Minimum Radius Curvature (locomotive alone) 50 ft
Maximum allowable speed (for motors) 35 m.p.h.
Number of motors (one geared to each axle) 4
Fuel tank capacity (gallons) 250

One generator—Railway Type—Duec\ Con_nec'ed toEngine

One Diesel Engine—Alco Railway Type
Rated Brake Horsepower
RPM.
Number of Cyhnders
Bore and Stroke (inches)
Air Brake Compressor »Elech’xmlly Dnven
Standard Air Brake Equipment

4 Cycle
400
875

6
9% x 10%2
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SPECIFICATIONS
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SPECIFICATIONS

Weight, Total Locomotive * &8 200,000 1b.
Starting Tractive Effort (30% adhesion) ¢ 60,000 1b.
Minimum Radius Curvature (locomotive alone) 50 ft.
Maximum allowable speed (for motors) 40 mph.
Number of motors (one geared to each axle) 4

Fuel tank capacity (gallons) v W o« 3 ‘ 400

Or Rail Type—Direct ted to Engine
.

One Diesel Engine—Alco Railway Type 4 Cycle
Rated Brake Horsepower 600
RPM, & + « 700
Number of Cylinders )

Bore and Stroke (inches) 12%2x13

Air Brake Compressor—Electrically Driven
Standard Air Brake Equipment
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SPECIFICATIONS
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SPECIFICATIONS

Weight, Total Locomotive . . « o+« .+ . 212000 Ib.
Starting Tractive Effort (30% ad'xeamn) .« . . . 63600 b
Minimum Radius Curvature (locomotive alone) . . . 50 #.
Maximum allowable speed (for motors) . . . . . 40 m.ph.
Number of motors (one geared toeach axle) . . . . 4

Fuel tank capacity (gallons) . . . ‘ 5 500

O Railway Type—Direct C: Engine
.

One Diesel Engine—Alco Railway Type i 4 Cycle
Rated Brake Horsepower . . . . . i 900
RPM. . . BE O e oW R W 750
Number of Cyhr\ders P 8

Bore and Stroke (inches) . . 12%2x13

Air Brake Compresscr—EIecmcqu Dnven
Standard Air Brake Equipment
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SPECIFICATIONS
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