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KS-MORSE
Ot p00ed - Piston

DIESEL ENGINES

The Fairbanks-Morse, Model 38. opposed piston Diesel
is the carelully considered answer to the demand for a
universal engine. Designed and originaily huilt in the
“leisure years” hefore the war, ample time was allowed
lo perfect each pavt. Engines justalled years belore Pear)
[Tarhov ave in successful daily operation.

Refined in the crucible of war, this Model 38 estals-
lished a world-wide reputation as the famous “O1"" and
even lremendously enlarged manulactrving facilities
were severely laxed to meet the demands of the fighting
services. Quality was nol allowed to suffer, however, hul
rather was improved.

In the development of this engine no thought has
been given to a reduction in cost as & result of increased
rotative speed and rveduced weight. Rather. fiest consid-
cration has been given to the more important features of
reliability and overall economy. These, when coupled
with the Tighter weight and smaller enbical contents per
hoesepower, permil all\')||g> i operaling cosls which may
far overshadow any saving in manufacturing costs whic i
might have heen accomplished with cheaper materials or
less skilled workmanship.

The pages which follow show fivst, details of con-
steaction of this vnique and highly successful engine,
and second, some of the moce interesting manufacturing
methods.

FAIRBANKS, MORSE & CO.
MANUFACTURERS - CHICAGO

Copyright 1943, by Feirbanks, Morse & Co.




The iMustration at the lefi
prctures 1o ten evlinder op-
posed-piston Dicsel engines
(part of a multiple-unit in-
stallation ) connected to o tivo-
pinion reduction gear on a
direct drive. Higher elevation
of port engine conforms (n
hull enrvaticre.

Millions of Horsepower
in Service
The first Fairbanks-Morse opposed-piston Diesel Lngine

was designed over ten vears ago. Today there arc about

three million horsepower in acbive service in marine,

slationary and locomotive installations.

10 cylinder, starbourd “QP” Marine
Dicsel.

What is the “OP” cngine? Two pislons in each
cylinder, driven apact by a central explosion . . . no
cylinder heads . . . no valves . . . a minimum of moving
parts . .. less bulk . . . less weight; this is the Fairhanks-

Marse opposed-piston Diesel.

No matter how exacting the service, the “OP”" has
the staving power to do the job. In every detail; its heavy
duty construction provides great power, dependability,

and easy, quick serviceability.

5 exlinder, “OP” Locomotive Diesel
with Generator and belred FExciter.
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Cylinder Block

The cylinder block is the main structaral part of
the enginc and js designed to give il the necessary
strength and rigidity. Steel plates are welded to-
gether into a unit that is compact, strong and light

in weight.

Transverse vertical members with horizonlal
decks form enclosures, bearing housings and fasten-
ings (or the operating parts. The horizontal decks
are hored to receive the cylinder liners along the
center line of the engine. An extension is provided
for attaching the scavenging blower to the eylinder
block at the verlical dvive end. The hocks ave iden-

tical for right and left hand controlled engines.

The evlinder block containz compartments Tor

the coutrol end, vertical drive assembly, upper und

Jower ervankshalls, air passages, injection nozzles,

and exhaust manifold.

The aiv receiver, vertical drive and contro) end
compartments are provided with covers. The upper
crankshafl compartment is closed with a sheet metal
top cover having several small inspection covers
over the cylinders. These are spring loaded so that
any abnormal pressure 1u the crankcase compait-
ment will be relieved. The oil pan closes the lower
crankcase compartment at the bottom, and suitable

covers complete the closure at the sides.

The block is sand blasted alter welding and
magnaflux tests are made as a check of the welding
at vital points. Tt is then stress-relieved ta remove

the internal strains mtroduced by welding.




Crankshafts with
Vertical Drive Assembly

These are the crankshafts of the Model 38 Diesel engine, and the vertical
drive assembly which anifies their power.

The upper and lower crankshalts are designed to trunsmit the
power produced in the cylinders 1o the vertical doive gears and crank-
shaft coupling, respectively. A thrust beaving is provided next to the
vertical drive gears and plain main bearings at each transverse vertical
member of the oylinder block.

The crankshafts aie made of chrome-nickle-molybdenum alloy,
with preaision machined bearing surfaces for the main and connecting
1od hearings to insuve a perfect wearing surface. All surfaces not finish
machined ave thoroughly cleaned and pdmtcd with oil-prooi paint.

The blower drive gear is secured to the upper cvankshalt with a
key and retainer plate while at the opposite end is the camsha {t driving
chain sprocket and starting air disteibutor camshaft.

The torsional dumper is conmected to the Jower crankshaft at the
control end. This is applied 10 the crankshaft to eliminate evitical speeds
ol torsional vibration. The flexible pump drive gear for driving the gov-
ernor and all attached pumps is keyed to the torsional damper spider.
Power is taken from the engine t}nmmh a flexible coupling mounted on
the lower crankshaft at the blower end.

The vertical shaft connecting the upper and lower crankshafls is
made up essentially of only three parts:i—the upper and lower pinion
shaflts and the flexible coupling between them. Each pinion shalt runs
in a large voller bearing next to the pinion and is further supported by
a substantial thrust bearing. The flexible coupling compensates for ex-
pansion and in addition provides torsional fexibility. The vertical shaft
also incorpovales a provision for properly timing the upper shaft with
vespect Lo the lower one.




Cylinder Liners

The removahle cylinder liners on the Fairbanks-
Morse Model 38 Diesel engine are cast from a close-

grained iron of great tensile strength.

The eylinders are bolted into the cylinder hlock
in a row along the center line of 1he engine. The
Jlower end enters the bored hole in the exhaust decks
and spacing is such that the pistons and connecting
rods ave accurately aligned with the throws of (he

crankshalt.

Each cylinder consists of the liner, jacket, vub-
ber rings and lock ring, as illustrated Lelow. The
water jacket for the Iiner is rolled [rom stee), and
welded at the joint. After machining, it is hydraul-
1eully pressed onto the Timer. The cvlinder liner and

jacket form a unit enclosing waler passages for cool-
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RUBBER RING __

LOCK RING —

EXHAULST PORYS/ i

LINER LINER JACKETY

mg the combustion space. The rubber vings act as a
water seal, and the lock ying prevents any move-
ment of the liner due to expansion Hrom the heat ol
engine operation. The liner and jackel are always

furmished together for replacements.

Circular vibs neac the Lop of the liner are sur-
rounded by the scavenging an and cool this seclion.
Vertical ribs aronnd the combustion space direct
the water travel upward absorbing heat from this
part of the evhinder. Openings in the liner ave pro-
vided for the two injection nozzles, an air start check
valve, and a cvlinder velief valve. Tapped holes for
lifting evebolts ave also provided in the lugs used
Lor holting the liner (o the top deck of the cylinder
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NOZZLE

" AIR START
GHEGK VALVE

\WATER INLET

ASSEMBLY, SIDE ASSEMBLY, CONTROL
OPPOSITE CONTRNLS SIDE




Connecting Rod. Connecting

Rod Bearings And Pistons

There ave two pistons, each with its con-
necting rod, operatiug i each evlinder. This
construction eliminates the need of a evl-
inder head. The pistons have lour bhasic
functions:

(a) To act as movable gas and compression
tight closures for the cvlinder.

(b) To function as valves to admnit scaveng-
ing air and permit exhaust of the combus-
Lion gases.

(c) To form the combustion spuce between
their recessed heads as they approach inner
deud center.

(d) To transmit the power of the expansion
forces to the conunecting rods and crank-
shafts.

The design of the upper and Jower pis-
ton and rod assemblies are similar, the only
diffcrence being that the lower connecting
rod is approximately four inches longer than
the wpper one.

The two pistons are identical. with oil
cooled heads and a smooth ¢vlindrical outer
surface unbroken by anv cross-hore for the
piston pin. This is accarnplished by the usze
of an inner piston pin bracket into which
the piston pinis fitted. This bracket is secure-

Iv bolted 1o the piston body and shims are
inserted (o adyvst the clearance hetween the
two pistons. The piston pin bracket also acts
as an inncr o1l jacket wall. The cooling oil
outlet pipe fitting 1s bolted to the piston pin
bracket. Cooling oil is discharged from this
liting into the crankeases without any addi-
tional piping.

Lach piston is Nittled with compression
rings al the closed end and 03] contvol and
oil drain rings at the open end. Both pistons
may be simply removed from the lower end
of the cvlinder and out through the openings
al the side of the crankcase.

The dvop forged connecting rods and
crank-pin caps are precision machined at
each end and drilled lengtInvise to transmit
the piston cooling oil and piston pin lubri-
cant from the crankpin. The piston pin bear-
ing consists of a cast hronze lining pressed
into the sieel bushing in the connecting rod
eve. At the crankpin end of the rod are steel
backed bearing shells lined with a special
beuring metal and fitted so accurately that
no shims are requived. These shells are
dowelled jn place and a circular groove i
each furnishes a path for the lubricating oil
to travel from the opening in the crankpin
to the oil hole in the connecting rod.




Fuel System

The fuel system of the Madel 38 Diesel engine con-
sists of the supply and injection systems. The sup-
ply system includes a fuel service tank, standhy
pump, built-in supply pump on the engive, strainer-
filter, gauges and the necessary piping and fittings.
The fuel cupply pump is driven by gears from the
lower crankshaft. _

The supply pump draws fuel from the fuel
service tank and delivers it through the strainer-
filter to the engine inlet. The capacity of this pump
is such that more fuel is pumped into the header
than is needed by the injection pumps, with the ve-
sult that a pressure of about 15 pounds is built up
and maintained in the header. A regulating valve
built into the header controls the pressure, allow-
ing the excess fuel Lo return Lo the tank.

The fuel oil header consists of a pipe which is con-
nected to each injection pump. Fuel from the strainer-
filter is circulated through the headers by the supply pump.
The necessary fuel required enters the injection pumps
and the excess returns o the service lank through the re-
turn pipe on the ontside of the opposite control side of the
engine. The capacity of the supply pump is such that a
sufficient velocity is obtained in the injection pump head-
ers to insure rapid replacement of fuel as it js used by the
individual injection pumps.

The fuel oil supply pump is of the positive displace-
ment gear lype. requiring no other attention than an occa-

sional inspection.

Fuel Oil Piping

Reliel Valve Built Into
Eniine Hoader —Sat at 15 pat

ol

eflow *-

Injection nozzle
cutaway view.

Drain O Outlets

Fuel Chl Punp

Large openings in the cylinder
block make the injection pumps
and nozsles readily accessible.

Fuel Injection

The fuel jnjection system consists of two
injection pumps and two nozales for each
cylinder. These are enclosed in the cylin-
der block and are located symmetrically
with one pump and nozzle on each side
of every cvlinder.

[njection pumps are mounted ver-
tically directly under the camshafts. They
are of the constant stroke, single valve,
rotating plungt.’r type. The amount of
fuel delivered at each stroke depends on
the position of a helix machined on the
plunger, relative to the inlet port in the fuel pump barrel.
The angular position of the helix is changed by a rack
and pinion connected to the Woodward governor at the
control end of the engine.

Injection nozzles are of the spring loaded. differen-
tial type with a built-in fuel filter of novel design. A noz-
zle adapter screws inlo the ecylinder wall and carries a
flange. The nozzle is then inserted in the adapter and
bolted to the adapter flange. making it easily removable
for inspection. Each nozzle is connected to sts pump by
short, equal lengths of high pressure tubing.




Lubricating System

The Model 38 Diesel engine is equipped with a
pressure lubrication and piston cooling svstem
which supplies a continuous flow of oil to all sur-
faces requiring lubrication, and to the pistons for
cooling. The svstem consists of a positive pressure
gear pump and two oil headers bilt into the cyl-
inder block, an oil sump tank, a strainer, cooler,
thermometers and the necessary piping and fittings.

The lubricating oil pump is mounted on the
control end of the engine and is driven by the lower
crtankshalt. The pump draws oil from the sump be-
low the engine and forces 1t successively through
the straner and the coolers.

The drawing shown below illustrates low
Jubricating 01l 3s circulated through the engine.
Entering the lower lubricating oil header from 1he
inlet near the control end, the oil flows ihrongh the
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lower header toward the hlower end. Theve a ver-
tical pipe carries the oil to the upper header.

Through supply pipes from both Jower and
upper headers, oil is forced to each main bearing,
then through tubes swedged into the erankshaft, to
each crankpin bearing. From there, oil passes
through the drilled passage in the connecting rod
to the piston pin hearings and to the piston oil cool-
ing jackets.

Throughout the engine the Tubricating oil effi-
ciently Jubricates all working parts. Then having
performed its various functions, the oil not used
drips down into the oil pan below the lower erank-
shaft. From the pan it drains to the sump tank below
wheve it is then ready Lo repeat the cycle set up by

the suction of the lubricating oil pump.
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Lubricating Oil Circulation in the Engine
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Cooling System

Sight Glass

Fresh Water Filling Line

Fixed Orilice -

Temp Regulator

Raw Water Piping - i

Lub ] Coglet

Lub Ol Piping

*.é-b Te Elec Res

Expansion

Tonk/_{\\/

e

Thermometer __

1

SSAredd-5

To Pressure Geuge

Fresh Warer Coslay

Closed Cooling Systent

The engine is cooled by circulating fresh water
through its water passages. Entering the engine
through an inlet in each exhaust nozzle the water
moves through passages which surround the exhaust
nozzles, and on into the exhaust manifold water
passages extending the full length of the engine.
The exhaust passages from the cylinder liners and
the Jower part of the liner are also cooled by the
fresh water travel through the exhaust belts.

From the exhaust manifold jackets the water
passes into the space between the cylinder liner and
its jacket, to cool the liner. Water also surrounds
the injection nozzle, cylinder relief valve, and air
start check valve adapters. to cool these units.

The water cooling system on the Model 38
engine is a closed system, the same water being nsed
repeatedly. Having performed its engine cooling
functions, the water Jeaves the engine and is piped
10 the {resh water cooler. Afler leaving the cooler

the fresh water is used as the coolant for the lubri-
cating oil cooler, after which it is piped back to the

pump suction inlet to repeat its passage through
the engine. The fresh water centrifugal pump 1s
driven from the control end of the lower crankshaft.

A second centrifugal pump, similarly located

and driven, circulates the raw water through the

fresh water cooler.
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Raw Water System




Scavenging System

Scavenging air is supplied to the c¢ylindexrs under a pressure
of from 3 to 6 pounds per squave inch by a positive displace-
ment type hlower. This s a housing containing inlet and out-
let passages enclosing two three-lobe spiral impellers. The
impellers are interconnected by timing gears driven by a flexi-
ble gear drive from the upper crankshaft. These timing gears
prevent actual contact of the impellers, but maintain close
clearauces to give bigh efficiency.

Air is drawn Lrom the atmosphere into the inlet passage
of the blower. It is moved by the impeller along the walls of
the blower housing and forced thrvough the outlet passages.
The scavenging air is conducled to the air receiver compart-
menls extending the entire width of the cylinder block, and
completely surrounding the cvlinder liners at the air inlet
ports. The air enters the cylinders under pressure and sweeps
the exhaust gases out through the exhaust ports, producing

Blower removed [rom engine showing in- complele scavenging. Enough scavenging air remains in the
ner bearing plate, and timing gears on iuner cylinders after the pistons close the ports to provide fresh air

ends of impeller shafts.

for the next compression stroke. The scavenging air is dis-
charged from the blower with a uniform velocity due to the
design of the impeller Jobes.
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Cross-section View of Scavenging Air Blower.




Exhaust System

THERMOCOLALE CONDUIT
BRACKET

LEET WANFOLD -

EXHAUST BELT — -7 -‘

STUD, MANIFOLD TO .
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The exhaust system 35 made up of large, watet-
jacketed passages built 1nto the engine frame, per-
mitting an unrestricted fow from the cylinders to
(he exhaust nozzles at the control end of the engine
from which they are piped to the atmosphere. The
exhaust manifolds are located on each side of the
frame and the exhaust ports completely surround
the liner. The scavenging air ports are at the top
and the exhaust ports at the botlorn of the liner thus
giving a straight-through. downwavd passage of the

scavenging air.

The scavenging air ports are conirolled by the
upper piston while the exhaust ports are uncovered
by the lower piston. The piston timing is such that
the exhaust portz open about 16° before the scav-
enging air ports which allows most of the exhaust
gases to escape hefore the scavenging air enters.

INSPECTION GOVERS

JACKECREW HOLE
FLUG

—ETLINUER L owen

———CYLINDER BLOCH
=

EXRHAUST PORTS

S GagseT

CAPSOREW, MANIEQLD sTUG NOTZLE T B \MAIL'- SACKET VENT
MANIFOLD [

TG BLOGK 16) ——m

—~ NOZZLE

== WAIER PRESSURE GAUGE
CONNEGTHIN

T

EXHAUST [RAIN T wATER MLET

JACHFT DRaINT

When the upper ports open at ahout 407 be-
fore bottom dead center of the lower piston, the
scavenging air rushes in and forees the remaining
exhaust gases out. The lower piston then closes the
exhaust ports about 8 before the scavenging air
ports are closed, leaving the cylinder filled with
fvesh air for the compression stroke which Imme-
diately follows.

The exhaust manifolds arve provided with open-
ings at each cylinder for inspection and servicing
purposes. Plain flange covers are furnished for
these openings for the opposite control side of the
engine. The covers on the control side ave ¢quipped
with thermocouples from which conductors connect
to an indicabing pyrometer instrument to indicate
the temperature of the exhanst gases leaving the

exhaust ports of each cylinder.
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Air Starting Mechanism

The air starting system consists of the starling air
piping and the engine starling mechamism. Air for
the starting svstem is 1eqnned at 250 p.sa. or less
and is :lou,d in suitable air tanks or receivevs.
Where space is limited high pressure ajv flasks may
be used with suitable pressure reducing valves.

Engine starting is accomplished by the action
of compressed air on the pistons in their proper
firing position. Instant turnover is assured Ly the
elimination of dead centers as air is admitled to the
cylinder until the engine begins to rotate.

The engine starting mechanism includes the
aiv start control valve, air start distributor. the
header, the pilot air Lu]mw and the air start check
valves at the individual cylinders.

When the control valve 1s opened, starting aiv
fills the header to cach check valve. These are of
the balanced pressure type pneumatically opened
by air from the distributor valve. This valve 1s ac-
curately timed by a cam at the control end of the
upper crankshaft.

The check valves are inserted in adapters,
screwed into the cylinder walls, the same as the in-
jection nozzles. The distributor valves are in con-
tact with the timing cam only while the main con-
trol valve is open. At other times, retriever springs
liold them out of contact. The system 1z adequately
vented so that starting air pressure is immediately
velieved as soon as the engine fires and the lever is
moved to the “Run™ position.

12



Fuol Contirol

The Tuel control systeni is illustrated in the diagram
below. Iy the *“Stop” position, the governor cut-out
cam through its linkage tlts the fuel control arm
moving the fuel control rods to the shut-ofl position
ol the fuel injection pumps. With the control shafi
Jever in the “Run™ position, the governor cut-onl
cam through its linkage releases the fuel control
avm which immediately regains its normal position
under the control of the Wuod\\ald governor. The
latter automatically regulates the position of the
fuel injection pump plungers in accordance with
the load.

CONTROL SHAFT CONTROL SHAFT _GOVERNDR CUT.0UT Cam
LEVEA . = -

rETTE
| T

./. LA i '—\ ; /-" [ [T - -~ P"I 4 FUEL INJECTION
sy sme= | Hy ol g i 51 : Eﬁ o
L i (L&l

FUEL CONTRAL
-~ ROD

FUEL GONTROL
. T ARM
FUEL GONTROL ARM
ADJUSTING SCREW — ‘0“8&%””“&5'

Stopping the Engine with the Control Shaft Lever

Control System

The contvol mechanism is one of studied <implhicity.
A single lever contiols the “Starl,” “Stop™ and
“Run® posiuns for the stationary units and the
maneuvering positions for marine engines. This
lever, through it~ control shaft actuates the Air
Starting and Fuel Control mechanisms illustrated
in the diagrams helow. A second lever reselx the
emergency overspeed governor, and a conveniently
located push button actuates the emergency stap.

A STRRT DISTRU TR

B T oam

l—a a7 I. SIRBU IR
)

GORTRGL GHArT LEVER
HEABER Tr A& $1aRT
CHECK VALVEY

RUN T [

Al START CONTROL

[SramrT  STURl e
———1 whivE

Control of Ay Starting System

Air Stare Conirol

Quick and reliable startng is equally ymportant
i either stationary or marine service. The diagram
above illustrates clearly the simplicity of the mech-
anism employed in thix vital detail. Moving ihe
control shaft 1o the “Starl’™ position opens the main
air start contral valve. This valve admits starting
air from the main slorage tanks to the header sup-
plving the individual check valves located on cach
w]lndel A second line from this same air control
\'Lll\'(_,, leads the pilot air to the distributor driven
trom the opposite blower end of the upper crank-
shaft. The distributor accurately times the pilot aiy
and delivers it to the balanced air check valves at
the eylinders thus apening themn at the correct lime
regardless of (he direction of rotation.
r

Starting wiv is shut off and the system wnto-
mautically vented when the control lever is moved to
the “Run™ position. The contral quadrant shown in
the illusbration 1, of course, for the stationary ap-
plication. For direct reversing marine service, both
ahead and astern positions are provided.

13
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Heve ws the metallurgical
laboratory wchere nraterials
are. pre-tested for required
physical properties.

Material
| Inspection

Al materials used in the construction of
the Model 38 oppuosed-piston Diesel en-
cine must measure up to the exacting
Sandards of Fairbanks, Vior¢ & Co. as
to chemical and physical charactensbes.
Clo=e laboratory control 1= maintained.
wilth tezined techaicians making complele

tests of all materials,

Above is the Spectograph
which reveals the percent-
age of differeat ingredients
Lt fromn.

The chendical characteris-
Hes uf matorials are determ.
ined w the chemacal lab-
oratery shown at the left.
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Welding

Madern Diesel engine design emplovs weld-

ments 10 a great degree. The cylinder blocks
are welded together in fixtures i order to
secure the exact location of all parts. The
welded cylinder blocks are tested for sound-
ness of the weldg, are stressovelieved, and
then checked again befare being laid out Tor

machining.

The above illustrations picture three
welding operations in the fabrication
of the Wodel 38 Dicsel engine evlinder
block. Revolving fixtures simplify the
lL‘(lr‘ll'..




Stress-
relieving

The block is sand-blasted after weld-
ing and magnaflux tests ave made to
check the vital points. Tt s then
stress-relieved 1o remove the in-
ternal strains introduced by the

welding.

Getting the blocks ready for the specially
designed ovens in the ell-important
stress-relicving operution.

After stress-relieving the block s
again. muagnofluxed to check the
soundness of the welds.

T/n: [JI-()('/\' 1111(14-“7’(:’0#8 auother in-
spection bejore breing laid out for
machining.

18



Machining

Precision machining ot the cylinder
blocks is done on hydiaubieally
operated planevs. The Arst aperation
is the machining of the tap and bot-
tom of the hlock. The planev is Jarge
enough to machine wwvo ecylinder

blocks in one aperation.

X .
I‘* l‘ T'uo blochs are placed end to end in planer,
i il e and tops and bottoms of both blocks are
g G = wachined at the same time.
i ——o :
o -
:‘ { Q . e
, T Ny
>
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e
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A mnltiple spindle boring machine permits,
at one sctling. machining the cylinder
blocks to recerve the eylinders.

Both sides of the bloch
are machined «t the
same time in this mill-
ing machine.




Cylinder

Liners

The removable cvlinder liners on the
IFairhanks-Morse Model 38 Diesel engine
ave cast of a special cJose-grained ivon of
great tensile strength, and are machined
and bored to exact dimensions. The ma-
chines pictured on these pages work to
axceedingly close tolerances, assuring in-
terchangeability and correct piston to cyl-
inder clearances without individual selec-

Lion.

Bores of the liners are
muchined in o vertical
boring machine achich
has three spindles.

The outsides of the
liners are rough-turned
and finished in this mul-
tiple-tool automatic
lathe.
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After machining. the water jackets
are  hydranlically  pressed onto the
liners.

Precision honing the bore of cuch cyl-
inder liner to its final dimension.

Water jackets for the
liners are rolled from
steel plates and anto-
m ﬂlir‘n“_\’ H‘t'l(ft'.l[
along the joint.




Hlastrating a fl'tu..‘. of the
precision 01}1.‘7’(1!/,(_)“.3‘ wmn
the making of the crank-
shafts.

Crankshalts

The crankshafts of the Model 38 Diesel engine are
cast of special high-grade alloy and are machined and
ground on machines built especially for this purpose.
The main bearing journals are machjned on a lathe,
in one selting, to within a (ew thousandths of an inch
of their finished diameter. A final grinding operation
then reduces the journals to their exacl dimension.
Crankpins are finished in a special machine in which
the shaft remains stationary. The crankshafts ave dy-
namically balanced within very close lmits.




Blower

The blower housing, cast of aluminum, is
first machined on hoth sides, then all four
holes are drilled simultaneously in a mulu-
ple-spindle boring bar. The impeller for the
blower, also made of aluminum, is cast

Lobes of the impeller are shaped on o special hydrau-
livally operated machine.

directly around the steel shaft wlich actu-
ates 1. After being dynawically balanced
and assembled the blower is rigidly tested
on the blower test floor before going on the
ellgille.
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Assembling

The first assembly operation is putting all of the eyl-
inder liners in the blocks, connecting the two exhaust
manifolds, and installing the water header. The block
is then given the water test by keeping water in all
water spaces under high pressure so that each and
every joint can be checked for tightness. When the
water test has been completed, assembly of the entire
engine then tlakes place. Crankshalls, pistons, connect-
ing rods, camshafls, and other parts ave assembled by

specially trained erectors.




The Final Test

From the ereciing floor the engines move to the ultramodern test floor where they are
“run-in’’. They ave then subjected to rigovous tests {or {vll power at full speed. Here,
also, the engine reccives its final inspeclion, the last of the frequent tests of every com-
ponent part, that take place continuously during the building of this Diesel engine.
The floor 1s laid out to permit normal lesting with the engines driving generators, the

current {rom which is used to furnish power to the plant. Provisions are made, how-

ever, Lo lest the engine under any conditions desired.

[

A



The Home of Fairbanks=Morse
Opposed=Piston Diesels

Pictured above is the large modern plant especially designed and buoilt for efficient, stream-

lined production of the opposed-piston Diesel engines. Heve, modern manufacturing methods

and facilities plus precision workmanship with the highest grade muterials combine 1o make
™

the “OP” an engine highly dependable in all types of <ervice.
Shown helow is an aerial view of the vast Fuirbanks-Morse lactories at Beloit, Wis, of

which the “OP” huilding is an important paxt.

Facilities and
Service

The Model 38 Opposed-Piston Diesel
Engine s built })y.u company ha.\'ing over
forty years experience in the highly spe-
cialized held of engine design and con-
sbruction.

Service facilities are immediately
available from the many conveniently
located Fairbanks-Vorse branches,
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FAIRBANKS, MORSE & CO.

FAIRBANKS-MORSE BUILDING
CHICAGO 5, ILLINOIS

¢

DIESEL ENGINES o DIESEL LOCOMOTIVES » GENERATORS ¢ MOTORS
PUMPS o SCALES o MAGNETOS « STOKERS ¢ RAILROAD MOTOR
CARS and STANDPIPES ¢ FARM EQUIPMENT

*

FAIRBANKS-MORSE BRANCHES

Avlenia, Go, Denver, Coleo, Memphis, Tenn. Providence, R. I
Baltimore, Md. Des Moines, lowe Milwavkee, Wis. Salt Lake City, Utah
Birmingham, Ala. Detroit, Mich. Minneapolis, Minn, San Froncisco, Calif.
Boston, Mass. Houston, Texas New Orleans, La. Seattle, Wash.
Buffalo, N. Y, Indianapolis, Ind. New York, N. Y. St. Louis, Mo.
Chicago, HI. lacksenville, Fla. Omaho, Nebr. $t. Paul, Minn.
Cincinnati, Ohio Kansas City, Mo. Philedelphia, Pa. Stuttgart, Ark.
Cleveland, Ohia Los Angetles, Calif. Pitisburgh, Pa. Syracuse, N. Y,
Columbus, Ohia Louisville, Ky. Portlond, Ore. TYulsa, Okla.

Dolas, Texas Washington, D. C.

EXPORT DIVISION: NEW YORK, N. Y.

Sales Representotives in all Principal Cities
Throughout the World
*

THE CANADIAN FAIRBANKS-MORSE CO., LTD.,, MONTREAL, QUEBEC

Factory: Sherbrooke, P, Q.

Calgory, Alta. Halifux, N. S.  Quebec, Que. 5t. John, N. B. Victoria, B. C.
Edmonton, Alta. Montreol, Que, Regina, Sask. Yoronto, Ont. Winnipeg, Man.
Fort William, On!. Otrawg, Ont, Vancouver, B. €. Windsor, Ont.

All specifications herein are subject to voriotions in design and constructlon, eycept such as
would sebstontiolly affect installation ar mattery of performance otherwisc expressly guacantced.
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