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FORWARD

This bulletin is a2 manual on the operation and maintenance of the
model 567 Diesel engines. It is intended for the use of customers and
service men who are alresdy familiasr with the fundsmentals of internal
combustion engines and repairing in general. It is not a text book for
those who have had no mechanical experience and does not present instruc-
tions in elementary form. However, a reader with limited knowledge of
Diesel engines will find neither confusing charts nor lengthy words, but
clearly defined explanations.

The estyle in which the information is presented is a distinct depar-
ture from the usual book of this sort. Stralght reading matter has dbeen
eliminated as far as possible and the facts and figures needed in ser-
vicing the englne are presented in concise paragraphs and specifications.

At the beginning of each section is a brief description, accom-
vanied by service informetion in the form of notes. Following this is
a spocification table glving clearances, dimensions, and cther facts
important in servicing the engine. The rost of the information is in
pilcture form.,

Our Service Department invites correspondence with any malntenance
or service men on all matters discussed In this bulletin,

For frequency of inspection, or inspection schedules, refer to
Bulletin 170k,

For the illustration and part numbers of all toocls mentioned in
this bulletin see Bulletin 1702.5.
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OPERATING DESCRIPTION
{See plate 1325)

In a *two-cycle engine, a charge of fuel is& burned on every down stroke
of the piston, and consequently there is one power impulse per cylinder for
each revolution of the crankshaft. In other words, a two-cycle engine with
pix cylinders has twice as many power impulses as a four=cycle engine with
six cylinders operating at the same speed.

In a +four-cycle engine, four piston strokes are required to complete
each power cycle. During the exhaust and intake strokes the piston func-
tions as an alr pump and this operation actually consumes power.

In a two-cycle engine, Intake end exhaust take place simultaneously
during part of the power and coampression strokes. The two-cycle enginec,
therefore, does not have to functlon as an alr pump during any part of the
cycle, 80 an external means of supplying alr is provided. A speclally de-
signed blower forces alr under pressure into the ¢ylinders in order to expel
the exhaust gasses and fill the cylinders with fresh air for oambustion, in
the manner shown on Plate 1325,

FIGURE 1, A series of ports cut into the circumference of the oylinder
wall above the pilston in its lowest position admits the air from the blower
into the cylinder as soon as the top face of the piston uncovors the ports.
The uniedirectional flow of alr towards the exhaust valves produces complete
scavenging, leaving the cylinders full of clean alr when the pilston again
covers the inlet ports.

FIGURE 2., As the piston continues on the upward stroke, the exhaust valves
cloge and the charge of alr is compressed to about one-sixteenth of its ini-
tial volume, or about 600 lbs. per square inch., Alr, vhen compressed to this
extent increases in temperature to about LOO0°F. Due to the fact that the
alr intake in a Dlosel engine is never throttled, 1t maintains this high
campression ratio at all loads and speeds,

FIGURE 3., Shortly before the plston reaches its highest position, fuel
etomized by high pressure is introduced into the combustion chamber., It is
ignited by the high temperature of the alr anc continues to burn as injec-
tion contimues. The burning charge rapidly buillds up a pressure to 1000 1bs.
per square inch. This confined energy acts upon the piston, forcing 1t down-
ward on the power stroke.

FIGURE 4, Upon the campletion of the useful part of the power stroke the
exhoust velves open, releasing the gases through the manifold to the atmos~
vhere, The piston then uncovers the air inlet ports., By this time the ex-
haust gases have expanded 5o that the pressure 1s less in the cylinder than
in the air chamber.

* Same as two-stroke cycle

+ Same as four~stroke cycle
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GENERAL DESCRIPTION & DATA

The Model 567 Diesel engine is a "V" Type two cycle model incor-
porating the advantages of a relatively low welght per horse power,:
fully scavenging air system, sclid unit injection, high compression,
and full horse power develompment at a relatively low engine speed.

The two ends of an engine will be known as GENERATOR end, and
ACCESSCRY end, respectively. The RIGHT HAND side of an enginc is
determined by locking fram the GENERATOR end toward the ACCESSORY
end. Cylinder numbering begins with 1 on the RIGHT HAND side at the
ACCESSORY end, runs consecutively down the RIGHT HAND side to the
GENERATOR end, then continues from the ACCESSORY end down the LEFT

Starting Speed . .
.Rotation - Rear End
Weight (Approx.) . .

75 to 100 R.P.M.
Counter- Clockwilse:

HAD side.
FRONT END R, H, SIDE - REAR END
™~
Accessory End @ @ @ @ ) @ @ RIWR, « Blower End
Governor End S s . Flywheel End
Pump End @ ®) (2)1) (L ® [y, Generator fnd
L, H. SIDE R
GENERAL DATA
BOI"G . . . . = LY . . . » . . . Y 8-1/2"
Stroke * . - * * . - LJ . L] * L] » L] » 10"
Compression Ratio (Nominal) . . . . 16:1
Maximum Governed Spced e« « « « » B0OOR.P.M,
Id—ling Speed * * * * - € . - L 2?5 R.P 01\1.

» & e

» » e o 0

. . o s =
-

15000 Lbs. (6-567), 17000 (8-567)
24000 Lbas (12-5675,
30000 (16-567)
Angle betwaen BankS o+ « o « o & o o U5° '
¥ominal Horse Power (At 800 R.P.M.). 600 (6-567), 720 (8-567),
1000 (12-567), 1350 (16-567)
Total Displacement - Cu. In. . . . . 3405 (6-567), 4540 (8-567),
6809 (122567}, 9079 (16-567)
Firing Order v o o « o o o o o o o o L1=le3-6-2-5 (6567}
1-5-5-7-2-6-4=8 (8-567} .
1-12-7=4=3210ng=5-2=11-8-6 {2 =567)
1-8-9~16-3~6=1l-1bla5-12-13-2«
7-10-15 (16-567)
Number Exhaust Valves per cyl. L
Crankshaft Diameter . . . . &
Crankpin Diameter .« . ¢« + & &
Number Main Bearings . « . + .

7_.1/2 "

6-1/2"

L (6-567), 5 (8-567), 7 (12-567),
io (16-567)

£ 5 * .
» & &
T T S Y

Number Compression Rings . + +» » .« &
Number 01l Control Rings . v7e ¢ o« o« 2

-5=
* For Industrisl Engine ratings consult the Industrial Eng. Division.
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SECTION 1
CRANKCASE, OIL PANS, & CYLINDER LINERS

GENERAL DESCRIPTION

CRANKCASE AND OIL PAN

The crankcase and oil pan gre entirely fabricated by elsctric
weld. The oll pan serves as the base for the engine as well as an oil
sump. The crankcase supports the cylinder liners and crankshaft, and
acta as a reservolr for the scavenging air.

HAND HOLE COVERS

Hand hole covers along the sides of the crankcase and oil pan
permit inspection of the bearings, pistons and liners. (See Plate 1710).

THE CYLINDER LINERS

The cylinder liners are a one plece casting with integral water
passages and a row of ports for admitting the scavenging air.

SERVICE INFORMATION
1. REPLACING MOUNTING BOLTS

The engine hold-down bolts must be kept tight at all times. In
case of breakage, replace only with bolts listed in parts catalog, as
these bolts are heat treated for additlonal strength.

2, INSPECTION

All of the engine mounting bolts and dowels should be inspected
every month.

The cylinder lincrs, plstons and piston rings should be inspected
through the liner ports and through the crankcase hand hole covers
every month. Look for scored cylinder liners or scored pistons. A
dark color on the piston ring indicates blow-by and the plston should
be examined for a sticking ring.

Every month the alr box should be inspected and cleaned 1f nec-
essary. See Paragraph 10 for detalls.

3. REMOVING A OYLINDER LINER

Drain the engine cooling system (See Section V111l)}. Unbolt the
“P" pipe bracket from the liner. Remove the head (See Section 11),
then remove the piston and connecting rod (Sce Section 111). Be surc
to remove any cylinder lincr ridge before removing the piston.

100
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Two methods of removing & liner are: A cylinder liner lifting plate
with a lifting eye (See Bulletin 1702.5 for all tools) can be put down
over the top of the liner studs and held in place with necessary nuts,

A hoist Tastened to the eye will then remove the liner. Another method

is to put a wood block spacer between the crankshaft throw (bottom dead
center) and the bottom of the skirt, and then bar the cngino over e little
by hand. This should be enough to Preak liner loose so it can be removed
manually.

L, CLEANING CYLINDER LINERS

When a liner 1s vremoved it should be Inspected for scale in the
water Jacket. If this 1s present, clean with scraping, followed by a
pickling solution of 10% Hydrochloric acid, as follows:

a, Cover bottom of liner water passages with some sultable water-
tight cover. Stand liner in vertical position,.

b. Fill the liner water passages with above mentioned 10% Hydro-
chloric acid solution,

¢, Allow to stand a short time and then flush out well with water.
CAUTION! Do NOT get acid solution on honed liner surface.
Do not allow to gtand any longer than neceasary.

d. If scale still exists, repeat step ¢ .

Scale can be removed with other solutions such as Okite #32 etc.,

To remove gresse usSe any good gresss remover ag authorized in
Bulletin 1706, /
5. REPLACING A CYLINDER LINWER

&, Be sure sealing grooves in liners are clean.

b. Use EMC rccommended seal rings.

c. Use care so as not to fracture the sesl rings.

d. Uso carc not to bump or nick the cylinder studs. A hard bump
on the top of the stud might ruin the thread or crack the liner.

6. TRAINING THE AIR BOX

The valves In the alr box drain linee should be left opon at all
times. On locomotives equipped with air box drain reservoirs, the drain
valve should be closed except when locomotive is at maintenance point.
7. CLEANING THE SCREENS IN THE ENGINE OIL SUMP

The lubricating oil strainers in the engine oil sump chould be
cleaned at each oll change. To do this follow procedure outlined in
Bulletin 1706.
8. PAINTING INSTRUCTIONS

"When the crankcage 1s being painted, use an E.M.C, Iceamended inaide

paint, and E.M.C. #8039242 Grey outside for a priming coat, or EM.C, #30L1106

Suede Grey as a finish coat. The liners should not be paintcd.
u 101
304
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9. REMOVING CYLINDER LINER RIDGE

Before using ridge reamer, oil the cylinder wall Just under the
ridge. ©See that the cam handle is turned inwaxrd so that the cutter is
drawn back away fram the liner. Swing out the locking stop and lower
the reamer into the liner until the stop rests lightly on the top of
the liner, then turn the adjusting nut until the reamer asgembly is
enchored firmly in the liner., Now swing the locking stop back out of
the way and then swing the cam handle to the release position, permitt-
ing the cutter to move outward against the ridge, then proceed to ream
using a dsep socket on the large anchor member, turning this with &
speed wrench.

Continue turning until the cutter no longer cuts at any point.
With the cutter exactly even with the stop pin there is no danger of
cutting too deep.

Lock the cutter away from the liner before removing reamer asgsem-
bly fram the cylinder.

To reset cutter, loosen the cutter with screw until the cutting
tool is free. Anchor the reamer assembly in a good liner and below
any ridge that might be present. Release the cam so the stop pin is
pressed tightly against the cylinder wall. Now push the cutter out
agalnst the cylinder wall and tighten the set acrew.

the cutter, do so with a very fine grained X
grinding wheel, using a tri-square to be _}*,\% 3/16"
sure that the ground surface is square. el -

RIDGE REAMER CUTTER

If it becames necessary to sharpen '1{‘“" 1/32"
Bevel the upper end a8 per sketch. (

10. CLEANING CRANKCASES AND AIR BOXES

Use a petroleum solvent with a high flash point. Kerosene or
fuel o1l is satisfactory. If the equimyment near the engine is protect-
ed, the crankcase can be sprayed with an alr hose syphon. Otherwlss,
the crankcase should be wiped ocut with rage saturated in petroleum
solvent with high flash ppint. In either event, finish by wiping up
all solvent trapped in corners and pockets.

The air box should not be sprayed. Wipe the air box with lintless
regs sosked in a solvent. Do not wipe the cylinder liners. Keep dirt
fram entering cylinder liner porta.

The frequency must be determined by inspection,

11. REMOVING BHROKEN MAIN BEARING STUDS

A stud oxtractor is available, 1-1/8" - 1le1/4" dia. used with
13/16" d1a. arill. (E.M.C. No. 80khs87)
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12, REMOVING EROKEN CRAB BOLTS

If the bolt breaks so that a portion of it is sticking above the
top deck, a nut or rod may be welded to the broken section and turned
out from the nmut below. If the nut should break below the top deck,
then 1t will be necessary to drill a hole and use a screw extractor.
This same procedure could be ugsed in the first case also. Most of the
engines now in the field have elastic stop nuts, while present produc-
tion engines are being equipped with castellated nuts. In the latter -
case, 1t would be necessary to remove the key before attempting to re-
move the crabd bolt.

13. INSTALLING CYLINDER HEAD CRAB STUDS

Use a stud driver (E.M.C. No. 8042686) to install a cylinder hcad
crad stud,

14, HONING CYLINDER LINERS

Honing cylinder liners 1s done to remove the glaze on the liner:
wall and to remove any slight lrregularities., If the liner 1s scored,
it should be returned to Electro-Motive Corporation for re-grinding.

Equipment:

Hone kit complete

1/2" electric drill motor. The motor should operate at 300 to
500 R.P.M,

Coil spring and arm for supporting weight of motor (optional),

Procedure:

Remove cylinder head and remove any ridge at top of liner with
ridge reamer before removing the vpiston (See Parsgraph 9).

Remove liner from engine and clean thoroughly to remove oil and-
grease from liner wall,

Mount liner away from floor a few inches so stones can extend to
lower edge of liner on downward stroke.

If drill and honing assembllies are too heavy to handle, hang them
on a long coil spring to relieve their welght.

Mount the stones and guides in the hone. This is done be removing
the center splined shaft and inserting the stones and guldes 1n the holes
marked "X", The two stones go on opposite sides. Place the stones and
guldes completely into the holders and insert the splined center shaft.
Keep this shaft out 1/& inch to prevent the adjustment gears at the top
fram meshing, and lower the hone into cylinder. Turn the adjustment
to expand the hone to fit the cylinder. Mesh the gears together and
turn the micrometer adjustment to give a snug fit.

Turn on the motor and raise and lower the hone in the liner so
the stones pass completely fram top to bottam. Do not let them cxtend
outside liner as this may cause binding. Keep the hone moving. ZIubri-
cate the stones with kerosene. Do not file away the guldes. Keep the
hone snug in the liner. Do not remove any more metal than ls necessary
to obtain the desired finish. (Soe Plate 1775 for wear limits).

103
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— Hone until the wall presents an even satin finish and until any
out~of -roundness is removed.
The Ifinishing stones are coarse and the polishing stones are fine.
Use the finishing stones if any metal 1s to be removed. Use the polish-
ing stones to give the satin finish.

15. ENGINE BREAK-IN

Due to the finish and clearances used in 567 engines, it is not
necessary to subject the engine to prolonged 'breaking-in" after in-
stalling new liners, plstons or other parts. It is only necessary to
use reagonable precautions in checking and observing the performance
of the engine durlng the first few hours.

“Inasmuch as running the engine at idling spced even for long per-
iods, would not materially affect the fitting of the new parts, it is
recamended that the cngine be run without load between 400 and 500
R.P.M. for a period of 1/2 to onp hour, during which time it should
be stopped once or twice and a visual inspection made.

After this preliminary running, the engine may be put into routine
service.

16, CLEANING CRANKCASE EREATHER

Clean Crankcase Breather every three months on switchers, or every
25 000 miles on streamliners, or if locamotive 1s operated in location
where alr conditions are dirty, clean every month on switchers, or
10,000 miles on streamliners. Wash the element in a petroleum solvent
and blow dry with compressed air. Dip in SAE 10 oll and allow to drain.

17. CHECKING CYLINDER LINER WEAR

New liners are finished 8.5015 to 8.4995 for the full length except
for approximately 3-1/2" of relief at the intake ports. Liners will
wear tapered with the larger diameter at the top. Liners should be
condemned when the point of maximum wear at a point 2" fram the top
reaches 8.525. If they are allowed to execeed this dimension they can-
not always be cleancd up for .030" oversize pilstons and a third of the
total wear life of the liner 1s lost.

In ordor to check a liner for clearance and wear below the max-
imum wear point, check tho dismeters at right angles at points 6" and
16" below thc top of the liner. If tho average of these four measurc-
ments exceods the condomning limits as indicated 1n the next paragraph,
the liner should be re-bored 030" oversize. Also if the liner 1s
morc than .005" out of round at the checking points 6" and 16" below
the top of the lincr, it should be ro-bored and finished .030" oversize.

The meximum diemctrical clearanco between a piston and liner must
not cxceed ,020" at the time of a service installation. This means
that with a ncw piston 8.490 (which is the high limit) the linor may
measure 8.510" diamoter.
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If an old piston which has worn .003" below the lower new limit,
which would be 8.485", is to be installed, the liner should not measure
more than 8,505"

Both of the examples above give a clearance of ,020", and if 1t 1s
desired, pistons and liners may be 80 selected as to obtaln additional
wear lifo of eilther plstons or liners depending upon which may pre-
daminate in stock.

SPECIFICATIONS
Subject and Remarks
CYLINDER LINERS Data

Cylinder liner wear limits . . . Sec Plate 1775

Cloarance crankcase to liner . . « + . . . . .0015" to ,00k5"
BOTE o v « 4 o s o 4 s s o v s e u s . 8-1/2"

BEroKe o+ v v v v s e s s s e e s e v s .. . 10OV

Weight of liner with studs (Approx.) . . . . 150#

OVERSIZE LINERS

The dimensions of oylinder liners which are oversize are similar to

those on Plate 1775 except that each figure shown indicating diameter

is increased by .030" or .060" as the case may be. These are the two
overaiszes supplied. A standard liner which has worn beyond the limits - -

prescribed on Plate 1775 can be returned to E.M.C. for refinishing to the
next oversize.

When measuring the wear of oversize liners, simply add .0%0" or
«060" to the Pigures given on Plate 1775.
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SECTION ITXI

CYLINDER HEAD, ROCKER ARMS, VALVES

AND INJECTORS

. GENERAL DESCRIPTION
CYLINDER HEADS

The cylinder heads are made of elloy cast iron and are water
cooled, their water openings matching those of the cylinder liner.
The heads it into welle counterbored In the top deck of the crankcase,
and are located by indexing plates fastened to the head which fit dow-
els in the crankcasc, Four replaceable exhaust valve guldes are press-
ed into the head. The exhaust ports in the head line up with a water
Jacketed exhaust port in the crankcase.

ROCKER ARMS

Two rocker arms actuate the four exhaust valves and another rocker
arm actuates the Injector. All threc are actuated dircctly by the cam-
shaft. ZEach rocker arm has an adjusting screw which 1s used to compen-
sate for variation in valve seat depth or for adjusting the injector
stroke. The valve rocker arms operate valve bridges on sach end of
which are lash adjusters, The rocker arm bushings are dbronze. See
Plates 170% & 1939, '

EXHAUST VALVES

The exhaust valves and springs are fastened by epring retainers
provided with a tapered hole into which two meting locks are inserted.
A cap on top of each valve stem held by a snep ring holds the valvse
stem shims. These shims componsate for varigtion in valve stem height.

INJECTCR

The injector unit conslsts essentlally of a low pressure fuel
supply connection, high pressure pump, atomizing valve completc with
needle valve and an atomizing tip, and a control mechaniam for regula-
ting the amount of fuel injected and the timing (See Plate 15-3). The
injector unit is located centrally in the cylinder head, being securely
fastened in a water-cooled boss by means of a crab, stud & nut.

The injector plunger 1s operated from the camshaft through a rock-
gr arm, the plunger of the injector having a constant stroke. The
effective stroke of the plunger, as well as the timing of the fuel
inJectlon, 1s controlled by means of a rack and pinion operated from
a common control shaft which is regulated by the governor, Proper
adjustments are provided in the linkage for accurate setting of the
injector rack. See Plate 1321.

200


http:DESCRIPl'J.DN

ORIGINAL DOCUMENT IN THE
SECTION 2 LIBRARY OF PRESTON COOK E.M.CORP.

AFR, 18, 1941

HYIRAULIC LASH ADJUSTER (See Plate 2300, Fig.l)

The hydraulic lash adjuster consists of a spring loaded plston
and ball check valve operating under oill pressure flows through the
drilied passage in the valve bridge to the top of the lash adjuster
waere it flows past the ball and fills the hollow piston. The oll
pressure and a spring forces the piston down on the valve stem cap.
When the rocker arm forces the valve bridge down, the oil in the lash
adjustor 1s trapped by the ball check so the exhaust valve is opened.

Ap the valve and valve seat wear, or the valve heats up, the top
of the valve stem cap gets highor. However, the lash adjuster does
not keep the valve (exhaust) from seating, since the amall leakage
around the lash adjuster piston compensates for any intrease in valve
sterm helight.

SERVICE INFORMATION

1. REMOVING ROCKER ARMS AND VALVE BRIDGES

Remove lubricating oil lines. Remove the two nuts holding rocker
arm bearings in place. DParts can then be removed easily.

2. REMOVING INJECTOR

Remove oll line from rocker armshaft and remove rocker arms.
Remove fuel oll lines. Use prybar under edge of injeotor (See Plate
1336, Fig. 6) after removing injector crab and fuel lines, Handle
the injector with care and put in a metal shipping contalner.

3, REMOVING ROCKER ARM ROLLERS

The bearing pins are press fitted. First drive through the hold-
ing pin and remove with cutting pliers, The bearing camnot be disas-
sembled; replace as an assembly 1f worn.

4, REMOVING MECHANICAL LASH ADJUSTER

Unhook lash cem spring and remove. Press out pin. Cams should
not be scratched or worn flat.

5. REMOVING CYLINDER HEAD

First remove injector (See Paragraph 13) and fuel lines. The
engine cooling system must be drained. Clamp liner down with liner
anchor tool (See Plate 1336, Fig. 1 & 2) before loosening any nuts.
The liner must not be allowed to move when removing a head unless the
liner is to be removed also. Otherwise, the liner seals nmay leak.
Remove ccmplete cylinder head test valve by using & wrench. Remove
injector micrometer adjustment linkage clevis pins. Protect the crab
stud threads with fibre cups. Apply head removing tool (See Plate
1336, Fig. 3). Tighten the nuts on this tool first; this separated
head from liner: Remove head cautiously.
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6. REMOVING EXHAUST VALVES

Remove valve cap locking ring with screwdriver or pincers.
Depress spring, using tool (See Plate 1336, Fig. 4) screwed to head,
until valve stem cap, shims, and tapered keys can be removed. Remove
tool and springs. If head is in engine, place piston at upper posi-
tion to prevent valve from falling.

7. CLEANING CYLINDER HEAD

a. To remove grease, submerge the head in Turco~Penetrol or cther
solvent. Leave for a few hours, then remove head and flush off with
gteam.

b. To remove scale, and rust from the water passages, placc a
clemp and gaskets around top water holes, turn head over and fill with
a solution of 10% Hydrochloric Acid or Oakite 32 (10% solution). Be
careful not to get any solution
on the machined part of the head. Flush thoroughly after one hour
with hot water and steam.

¢. The top of the cylinder heads together with the valve mech-~
anism should be washed down with petroleum solvent and a spray hose
at cach oil change. (This is to be done with the heads in the engine).
See Plate 1081 in instruction bulletin 1706.

8. REMOVING VALVE STEM GUIDES

These guldes are press fitted and can be removed by pressing
out from the bottom side of the cylinder head. Use a brass pin with
a shoulder on it to prevent damage to the valve gulde. New guldes
mist be pressed into head and reamed..

G. GRINDING VALVE SEATS

See Plate 2-3 for proper dimensions. See Plate 1468 for pictures
of tools. Soce Bulletin 1703.5 for part numbere of valve seat grinding
tools. Never use grinding compound. Proceed as follows:

a. Clean valve guides with tocl shown in Fig. 2 of Plate 1468,

?. Clean the valve seat and dry to prevent oll or carbon from
clogging the wheel. Use a plece of abrasive cloth under the
wheel and turn several times by hand.

c¢. Insert the proper tapered pilot in the valve gulide. Use a
pilot which will bring the shoulder on the pilot above guide.

d. Use 45° cutter as in Fig. 1 to narrow seat to width shovn on
Plate 2~3; turn by hand, not by motor.

e. Use 75°-90° cutter as in Fig., 2 of Plate 1468 to true edge
of valve seat. Turn by hand, not by motor.

f. If stone needs dressing, mount as in Fig. 3. Put a little
01l on the pilot to prevent sticking and eliminate friction.
The spiral sleeve which raises and lowers the grinding wheel
is adjusted until the wheel just touches the diamond; holder
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and grinding wheel are then revolved with the high speed
drive. Hold the driver as straight as possible., Take light
cuts with the diamond and move the diamond steadily across
the whesel, The Diamond Holder is threaded for light cut
adjustment,

Grinding wheels should be kept properly dressed to obtain the
best rosults for fast grinding, accuracy, and a mirror finish.

g. Proceed to grind valve seat, using a roughing stone, only if
the secat is badly pitted.

No pressure is required when grinding. Do not slow down the
driver; 1zt it run at high speed. (See Fig. 4 of Plate 1468).

h, Test Seat after Grinding
Using the same pilot that was used for grinding, adjust the
indicator over the pilot so that hand of indicator is free
to move in either direction. Plate 1468, Fig, 4. Set dial
to zero and rotate., An attempt to get the valve seat perfect
should be made, for the better the grind, the longer the

« ... valve seat life,

i, After reconditioning valves the height of the valve caps
above the cylinder head must be adjusted by adding or taking
out shims under the valve caps to equalize both valves under
the seme valve bridge. This height should be the seme within
.010%", A tool for checking valve height is available, Not
more than .090"™ or six (6) shims, nor less than .030" or two
{2) shims should be used between the end of valve stem and cap.
Mechanical lash adjusters should be set so that the pin makes
an angle of not less than 15°, and not more than 60° witk
the center line of the valve. Using .015" shims undsr valve
caps, the setting of the lash adjusters should all check
within 20° of each other, See Paragraph 22 for setting hy-
draulic lash adjuster,

10. INSTALLING CYLINDER HEAD

Clean head and liner seating surfaces thoroughly. Install gaskets.
Line up indexing plate with dowel in crankcase, It is very important
that the upper and lower seals at the water outlet ports in the cylinder
head be properly seated into position in order to prevent leaks., (Ref.
2% & 24, Plate 1703). Apply cylinder head crab over studs. It is neec-
essary to have the rocker arms removed in order to tighten all of the
cylinder liner nuts., Tighten liner to head first (by hand), then tighten
crab nuts (by hand), Repeat this procedure with a wrench taking up
all nuts gradually. The crab studs and nuts are numbered; keep them
matched, The crab stud washers are under the spacers, not under the nuts.
When crab bolts are used, there are no spacers. On engines with no
spacers, the washers are under the nuts,

The following method is suggested in tightening cylinder heads on
567 cngines: the cylinder head is held to cylinder liner with 8 studs, After
- tightening the nuts by hand, they should be progressively tightened with the
wrench, in the following order:
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11, SETTING MECHANICAL LASH ADJUSTERS AND ROCKER ARM ADJUSTING SCREWS

See Plate 2-2. Be sure the tops of the valve stem caps (of any
two valves under the same valve bridge) are the same height from the
machined surface of the cylinder head, within ,010".. See Paragraph 9.

12, ADJUSTMENT OF HYDRAULIC LASH ADJUSTERS (See Plate 2300, Fig. 2)

On engines equipped with hydraulic lash adjusters, rocker arm
adJustments are made while the engine is stopped and the temperature
of the englne parts are equalized.

The height of the valve caps above the cylinder head must be
adjusted by adding or taking out shims under the valve caps, so that
the two valves under the same valve bridge are within .010"., There -
ghould be not less than .030" nor more than .090" of shims under any
one valve cap.

Valve feeler gauge 8058298 should be used for setting the rocker
arm adJjustment. This gauge is .150" thick and is made to gauge the
distance between the lash adjuster body and the valve stem cap. On
each bridge, the rocker arm should be adjusted so the gauge will fit
on the valve having the least clearance. This adjustment is to be made
with the valves closed.

In case a gauge 1s not avallable, the rocker arm adjustment is
screwed in until one of the hydraulic lash adjusters Just touches the
valve cap, then turn the adjusting screw in one-half turn more and
tighten the lock nut. One turn on the adjusting screw 1s equal to 056

13. CYLINDER TEST VALVES

These valves are for the purpose of finding and removing fuel
oil and water from the cambustion chamber. Xeep valves closed tightly
vhen running engine. Leave valves open when leaving engine. Open v
valves and turn engine over once by hand after engine has been setting
idle. If any liquid 1s discharged, find the cause. To remove test
valve stom, use valve stem removing tool. To remove test valve body,

" use a gtandard wrench.

1, CUTTING OUT A CYLINDER

Back off injector rocker arm adjusting screw (counter-clockwise)
all the way. Place injector rocker arm hold down clip in position
(See Plate 1336, Fig. 5) over adjusting screw on injector rocker arm.
Bar injector down with a strong screwdriver placed in front of cam
follower, and fasten clip in place; this will make injector inoperative.
Be careful not to damage cam follower. The engine must be stopped and
the injector rack must be at "no fuel” position, when prying down a
rocker arm.
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15, SERVICING THE INJECTOR

If the injector is proven to be defective, 1t should be returned
to the Electro-Motive Corporation. Absoclutely no attempt should be
made to repalr an injector. To determine that an inJector is causing
trouble, check the pointe covered in Paragraphs 15, 16, and 17.

In an emergency, the fuel filters of the inJjector can be replaced
by removing the fuel lines to the inJjector, removing the caps and spring
over the filters and 1lifting out the old filters wlth tweezers. Extreme
care must be exercised not to let any dirt drop into the space below
the filters. Insert a new filter with the large side down, and replace
spring, cap, and cap gasket. Destroy the used filter.

16, OPERATION OF INJECTOR TEST RACK

If an inJector is to be tested to determime 1T it is functioning
properly, 1t should be placed in an injector test rack.

The inJector test rack must be mounted sccurely in a position where
the operator can bear down on the handle with considerable force. A
fuel reservolr with properly filtered fuel should be located above the
level of the injector and comnected through a flexible line to a spout
which fits the fuel openings in the inJjeetor. After the injector is
placed in the stand, it should be filled with fuel and pumped up and
down several times to remove air pockets. The injector plunger should
then be depressed with a quick, even stroke. The fuel from the injector
tip should be completely atamized in six sprays. If the fuel drips
or runs in a stream from the injeetor tip, it is an indication of dirt
under the valve seat. During the test, guard is to be placed around
the inJector so that no fuel will hit the oporator as the forece of the
fuel leaving the inJjector tip 1s sufficient to penetrate the skin.

17, TRACING A MISSING CYLINDER

A cylinder which 1is not firing will have a colder exhaust stack
vwhen engine i1s 1dling compared to one which is firing properly. By
touching each exhaust stack momentarily, the difference in temperatures
18 easily determined and the unloaded or mlssing cylinder located.
Causes may be:

. Badly leaking exhsust valves.
. Improperly operating injector.
. Excessilve ring blow-by.

. Improperly timed injector.

W0

To further determine which cylinder is not firing, first have
engine running in idle position. Disconnect the injector linkage from
the lay shaft arm, on one cylinder, then push the injector rack to OFPEN,
or full throttle position, If this cylinder is firing properly, there
will be a pronounced laboring of the cylinder. Thus, one by one, each
cylinder in the engine cen be tested.
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18. TRACING A NOISY CYLINDER

A broken or stuck lash adjuster, or broken lash spring, will cause
corsiderable nolse, By removing the cylinder head cover, one can deter-
mine which cylinder ise causing the noise., If a pounding occurs, the
engine should be stopped and inspected for a scored piston, bad tearing,
or an injector out of time or stuck. A certain throb is common to all
engines, especially where two engines are in a single locomotive. This
is not to be confused with faulty operation., On engines equipped with
lash cams, on the valve operating system, the cems will sometimes ROLL
UNDER, causing the valves to be pushed down far enough to contact the
top of the piston, causing a Iknock or pound.

19, CILEANING HYDRAULIC LASH ADJUSTER

The hydraulic lash adjuster 8054359 is the asvr-assembly which
presses into the valve bridge assembly. It is made up of a body which
is the bushing, a spring, plunger, the ball check, ball check guide,
and a snap ring which holds the plunger in the bushing.

With dirty lubricating oil there is & possihility of the small
ball check getting dirt under 1ts seat. If this occurs the adjuster
will "swish" and the sound of nolsy tappets will be hears. It is
usually pogeible to cure thils trouble by socaking the whole bridge in
kerogsene and working the small plunger by hand, and then tlowing out
with alr, recpeating this procedure if necessary. It is advisable to
then £111 the bridge with lube oil and work by hand until the plunger
scats hard on the oil in ite extended or nearly extended positicn,

If tho above method does not cure the trouble it is possible to
take out the nap lock ring which holds the plunger and carefully remove
the parts. After washing the parts, re-assemblo them as they were re-
moved. Again fill with oil, and test by hand as mentioned in the prece-
ding paragraph, referring to Plate 2300 for a sketch of proper assembly.

If there is gunmy deposit on the plunger when it is taken apart,
it can be cleaned with alcohol or lacgquer thinner before re~assembly.

20. TO CEECK FOR EXHAUST VALVE BLOW

I. Valve blow can be determined by two methods while ongine
is running:

(a) Black Smoke from exhaust when engine ig under load.

(b) Blowing noise from exhaust stack when engine 1s idling
(Engine must be werm, proforably after working hard,)

II. Valve blow can be determined by the following method to find
the exact cylinder that 1s blowing: (Engine must be stopped).

{a) BPar doubtful piston to top dead center and attach air
pressure in the relief valve,
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(b) If valves are leaking, a blowing noise will be Reard
from the exhaust stack.

JII, Vsalve blow may be cansed by stieking valves. This oan mcmen-
tarily be corrected by applying kerosene or fuel oll to the valve stem,
then working the valve by hand in a vertical motion.

IV, Repeat II., If valves still leak the head should be removed,
cleaned and valve faces ag well as valve seats in head reground.

V. VWhen cylinder heads are removed for inspection or after valves
and seats have been reconditioned the procedure, as explained below,
should be followed to dstermine condition of seal between the valves
end valve seats,

Plaoe the cylinder heed in an upright position on two dbloeks,
far enough apart so the valves are not covered, and high enough so that
the valve faces are visible. Squirt kerosene inside the exhaust pass-
eges around each valve., If the liguid is retained by thc seal between
the valve and valve seat they need not be refaced. If the liguid drips
through between the valve and seat, they should be ground according to
Instructions contained in this bulletin,

If cylinder head is not scratched or marred, the seal can
be checked by ueing a vacuwm cup (Part No, 8060306). If vacuum cup
holde to cylinder head over valve for at least one minute, the seal be~
tween valves and valve seat may be conéldered fit for further service.
If it does not hold for one minute, the valves should be reconditioned.

21, REFACING VALVES

When refaclng valves proceed as with similer automotive valves.
Follow instructions supplied with valve grinding machine., Use a wet
grinding attachment. See Bulletin 1703.5 for part numbers of valve
grinding tools,

22, MACHINING CYLINDER HEAD SEATS

Refer to General Scrvice Bulletin 200 for information on steel
rings used under cylinder heads. Bulletin 2101 covers the operation
of boring the crankcase for these rings.

2%, INSPECTION
Inspection schedules are listed in Bulletin 1704,
24, HANDLING CYLINDER HEADS

Whenever the cylinder heads arc removed it i1s of the utmost Impor-
tance that no scratches or dents are put on the bottom side. In moving
the heads, do not drag them over the floor or bench, as any marring of
the gasket scat will cause leakage when the hoad is installed. A cyl-
inder hoad carrying container is avallable to prevent any such damage.
See Bulletin 1702.5 for illustration and part number.
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SPECTFICATIONS

SUBJECT AND REMARKS
EXHAUST VALVES

Wear Limito + « o « ¢ « &

Diameter. . . v + .+ ¢« « .+
Lift . L4 . . - * L . . - L ]
No. per Cylinder . . . .

Thickness of One Shim .
Minimum Number to be Used .
Maximum Number to bhe Used .

VALVE SPRINGS

Free Length . ¢« « ¢« + « + &
Length - Valve Open . . . .
Length -~ Valve Closed . . .
Pregsure with Valve Open

Spring must nct show any set after
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being compressed with colls touching

TIMING PROCEDURE . . . « . .
ROCKER ARM

Clearance -~ Bushing to Shaft
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Press - Bushing to Rocker Arm . . . . .
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213# to 225#

See Section IX
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Limit 008"
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SECTION IIT

PISTON AND CONNECTING ROD
GENERAL DESCRIPTION
PISTONS

Pistone are pearlitic malleable iron with four compression rings
above the wrist pln and two 01l rings at the bottom. The head is re-
cessed at the top to form part of the combustion chember and help cre-
ate turbulence during fuel injection, and is deeply ribbed on the un-
derside for strength and to provide additional cooling, the space above
the wrist pin is partitioned off for oil cooling. A Jet at the bottonm
of each cylinder liner is supplled with oll froam a separate oil pump
to diresct a stream of o1l through a hole in the partition plate for
piston cooling. The oil passing over the cooling fins is discharged
through a hole on the opposite side.

WRIST PINS

Wrist pins are of ample size, case hardened steel, hollow bored,
with outer surface ground for the needle bearing or the floating bronze
bushing. The wrist pin is supported on bronze bushings in the pilston.

CONNECTING RODS

The connecting rods are drop forgings of alloy steel of "I" sec-
ticn with rounded corners to reduce stress concentration in the section.
Fork and blade rod construction eliminates cylinder offset and improves
bearing conditions., Two-cycle operation permits simplicity in cap
design, allowing removal through the cylinder liners of connecting rods
with a large crankpin dlameter,

FLOATING BUSHINGS

There are three types of floating wrist pin bushings in use at
this time.

Part No. 8059069 is for eservice use for old rods that have had
needle bearings which have been atakced* so much that e retainer can
no longer bo used,

Part No. 8055658 is a two-plece bushing held in with retainers
that arc staked in the rods.

Part No. 8059506 bushing is the latest type, two-plece, being
held in the eye of the rod with thin rcotalners and snap rings. This
can be used in any standerd rod but must have a baffle with & larger
wrist pin hole (3-29/32"). It is permissible to use either the 8055658
or the 8059069 bushing with large or small hole baffle.

* This 1s the pecning process which held the noedle bearing rctaimor.
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When floeting bushings are appllied to a rod which had needle
bearings, the eye should be honed as outlined in paragraph 15,

SERVICE INFCRMATION
1. PULLING A PISTON:

Remove a cylinder head (See Section 11). Remove hand hole covers
and remove bearing straps. Before pulling a plston make absolutely
sure that there 1s no ridge at the top of the eylinder liner. If the
rings should strike this ridge the ring lands would be fractured. A
ridge can be detected by feeling the cylinder wall. See Section 1
for removing a ridge. Tuwrn crankshaft so plston 1s at top position,
On pistons with a hole for pulling, use a 3/8" - 16 bolt with a rod
through the bolt head or a plston pulling eye. The cylinder liner
must be held tightly in placc unless 1t is to be reomoved. Use the
cylinder liner anchor tool, if liner is not to be removed.

If the rod 1s bumped hard against the inside of the pilston skirt
the plston at the lower ring section can very easlly be swelled out
a few thousandths of an inch. This 18 likely to start piston to scuff
in the liner which eventually will cause piston and liner failures.
Same form of boot, as described in peragraph 6, should bo used,

Piston and rod asscmblies must be handled very carefully eilther
on the bench or when being installed in an engine.

2. REMOVING PISTON PIN:

Remove piston pin caps by inserting cap removing tool in hole
provided., (Also see Paragraph 4). The pin 1s full floating and
can be removed by hend. If 1t is desired to kecep needle bearings (if
used) in piston, slide needlo bearing retainer tool in place of piston
pin, Inspect the piston for cracks, loose baffle, oxcessive wear, etc.

3. PULLING PISTON BAFFLE:

Remove comnecting rod and wrist pin. Remove baffle bolts and
apply plston baffle puller tool.

L, REPLACING PISTON PIN CAPS:

Use piston pin guide to hold needle bearing rollers. This is
unnecessary when floating bushings are used in place of needle bearing.
(Note: All service replacements and new engines use floating bushing -
See paragraph on Floating Bushings). If piston pin caps are loose
they will leak oll or work out, causing a scored liner and piston.

It 1s well to use new caps - or at least a very tight cap.

5. NEEDLE BEARING AND RETAINER REMCVAL:

After removing the piston pin the needles can be taken out by
hand. The outer retailners are peened in and can be removed by prying
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lower half by one dowel. The oil holes must be on the same side as
the blade rod., Definite aligmment of the hinged cap is also obtained
by a dowel., No adjusiment of the connecting rod bearings is provided.
When the bearinge wear, replace with new bearings. Connecting rods
are stamped FRONT. Bearing shells and straps are stamped "F". The
following identification will eliminatc any possibility of improperly
installing rods.

The upper half of the bearing is 1s doweled on the same side of
the forked rod asscmbly as the dowel locating the "bakket” to the rod.
The piston cooling funnel must bc on the same side of the rod as these
two dowela, This mecans that, regardless of whethcr the forkcd rod is
in cither right or left bank, the two dowels will always bc toward the
outslde of the cngins.

The new typc blade connccting rod has what is known as a "long
toe" on one sidc. In engines whore these rods arc applied it is es-
gontlal that the rods be placed in the eongine so that the blade conncc-
ting rod will be in the L4 bank with the "long toc" pointed to the
center of the enginc. right

When a new blade and new connocting rod bearing arc applicd, it
is not necessary that the fork rod be changed, as tho ncw fork rods
will be tho samo ag thc old, and are still identified as number
8029127,

11. BENT CONNECTING ROD:

A bent comnecting rod can be detected by measuring the angula~
rity bctween the axis of the wrist pin cnd, and the axis of the crank-
pin bearing surfacc. These two surfaces should be parallel within
002" from one side of the wrist pin eye to the other. Place the con-
necting rod horizontally on a clecan, flat surfacc and measurc first
one end, and then the other with a diasl indicator.

12. ROD AND CAP ASSEMBLIES:

The fork connocting rod cap 1s serratod and machinced to mate
but onc comnnecting rod, the cne with which 1t was first asscmbled.
Do not scparatc a cap from its rod. In the event oither the rod or
cap is damagcd the complete asscmbly should be replaced.

135. INSTALLING FLOATING BUSHINGS

To install these now bushings it is neceossary to romove all of
the present style of wrist pin bearing assembly, which includes the
necdle bearings, spacers, retainers and outer racc. The cye of the
connectling rod should be honed out smooth and any burrs or rough
cdges or corncrs should be removed so that the bushing can float freely
in the eyc of the rod, as outlined in paregraph 15. Tho clcarance
between the bushing and the rod should not excocd ,012. The clear-
ance with ncw rod and bushing is .0065 to .0075.
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upon the under edge near the place wheore the peening is the shallow-
est. The center spacer is floating. If any are defective the asseme~
bly should be replaced with a floating bushing.

6. REPLACING PISTON IN LINER:

Usc pilston ring gulde to depress rings., 011 all parts well.
A plece of automobilc lmner tube or somc other soft material can be
wrappod around the lowor end of the rod when it iz lowercd into a
cylindor liner. This 1is to prevent the rod from scratching the liner,

7. REMOVING OR INSTALLING PISTON RINGS:

Rings can saslly be removed or installed on the piston by using
a ring removing tool, If a ring is stuck soak the piston in Terco-
Penetrol,

8. INSPECTING RINGS:

Alr box inspection should Include the three following important
checks:

1, Imspect rings for blow-by. This can be done visually. Do
not uss a bar or piece of wood to see 1f the rings are free.
Therc ig too much danger of dameging the ring face or even
breaking a ring, should somcone start baring the engine over.
Also, every time anything 1s placed through the ports a cer-
talin amount of dirt and grit is shoved in against the plston.
A stuck ring will show blow~by and 18 easily observed. A
ring in good condition (not sticking or broken) will be
bright and free from vertical brown streaks.

2. With the piston at bottom dead-center, inspect the top of
the piston for evidence of loose pieces of piston rings,
ring groove lands, etc., which may happen to have broken
off the back side of the plston and not observed under
under above lnspection.

3. Imspect alr box for foreign materials.
9, CLEANING PISTON RING GROOVES:

Po not use a broken ring as a ring groove tool. A ring is not
the same shape or size as a ring groove and will not ¢lean the carbon
but may even damage the groove. Detalls of cleaning procedure can be
found in Bulletin 1706,

10, CONNECTING ROD AND BEARING INSTALLATTION:

The connecting rod bearing 1s clamped in the forked rod by a
hinged lower portion which is attached to the rod by serrated joints.
The blade rod is held in the forked rod by a flanged portion which
allows for relative movement between the two rods. The upper half
of the bearing shell 1s located in the forked rod by two dowels, the
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lower half by one dowel. The oil holes must be on the same side as
the blade rod. Definite alignment of the hinged cap is also obtained
by a dowel., No adjusiment of the comnecting rod bearings 1s provided.
When the bearings wear, replace with new bearings. Connecting rods
are stamped FRONT., Bearing shells and straps are stamped "F". The
following identification will eliminate any possibility of improperly
installing rods.

The uppecr half of the bearing is is dowelcd on tho same side of
the forked rod asscmbly as the dowel locating the "bakket" to the rod.
The piston cooling funnel must bo on the same side of the rod as these
two dowels. This mcans that, regardless of whether the forked rod is
In elther right or left bank, the two dowels will always bec toward the
outside of the ongine.

The new type blade connecting rod has what is known as a "long
toc" on one side. In engines wherc thesc rods arc applied it is es-
sontlal that the rods be placed in the enginc so that the blade conncc-
ting rod will be in the 144 bank with the "long toc" pointed to the
center of the enginc., right

Whon a new blade and new connocting rod bearing are applied, it
is not necessary that the fork rod be changed, as tho now fork rods
will be tho same as the old, and arec still identified as number
8029127.

1l. BENT CONNECTING ROD:

A Dbont connecting rod can be detected by measuring the angula-
rity between the axis of the wrist pin cnd, and the axis of the crank-
pin bearing surfacc., Thesc two surfaces should be parallel within
002" from one sido of the wrist pin cye to the other. Placc the con-
necting rod horizontaelly on a clean, flat surfacc and mecasurc first
one end, and thon the othor with a dial indicator.

12. ROD AND CAP ASSEMBLIES:

The fork connccting rod cap is serrated and machincd to mate
but onc conneeting rod, the one with which it was first asscmbled.
Do not scparate a cap from its rod. In the cvent oither the rod or
cap ls damaged the complete asscmbly should be replaced,

13, INSTALLING FLOATING BUSHINGS

To install thesc new bushings it is neccssary to romove all of
the present style of wrist pin bearing asscmbly, which includes the
noccdle bearings, epacers, rctainers and outer race. The cye of the
connccting rod should be honed out smooth and any burrs or rough
cdges or corners should be removed so that the bushing can float freely
in the eyc of the rod, as outlined in paragraph 15. The clearance
between the bushing and the rod should not cxcecd .012., The clear-
ancc with now rod and bushing is .0065 to .0075.
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14, HONING CONNECTING ROD EYE

If installing a wrist pin bushing in place of needle bearings,
the "I" of the rod should be honed when necessary., If the hole is
not out of round more than .0005" and the finish is amooth and does
not have scratches running with the length of the hole, it will not
be necessary to use a hone., If honing should be neocessary to remove
small scratches or other lrregularities, the maximum which should be
honed would be .0005" over the average diameter of the bore. Smoothing
up scratches lengthwise of the bore is more important than those cx-
tending around the circumference. In any event the home would only
be used to amooth up the bore and not used to entirely remove scrat-
ches and corroded spots.

In all cases new wrist pins should be used,
Whon honing the rod eye, proceed as follows:

1. Clamp the rod horizontally to a bench or table so thore
will be at least 3" clearance bolow the eye.

2. Using the finishing stones, adjust the hone so the stones
are pressed filrmly against the sides of the bore, but not
go tight as to bind.

3. Apply keromenc to the bore and to the felt guides on
the hone.

L, Using the special shank in eithor a drill press or 1/2"
electric drill running at from 300 to 500 RPM, run the
hone with finlshing stones through the rod eye, raising
and lowering it so that the lower part of the hone passes
1" out from the lower surfacc, at the bottom of the strokg
and the top of the honc is lifted 1" above the upper sur-
face of the rod at the top of the stroke. Run long enough
to clean up all roughness, then remove honc and remove
all surplus lubrication. Apply polishing stones 8051962
and run for about one minute in order to polish the bore,
using very light tonsion on the stones.

15, TFPISTON AND RING INSPECTION

Due to the 2-cycle construction, rings and pistons can be perio-
dically inspccted visually through the intakc ports without rcmoving
them from the engine. (Sce Paragraph 8). As long as the rings show
no signs of blow~by and the ring gap is within limits, and tho piston
shows no excessive signs of scoring, pistons should not be removed
for inspecction except whero ncedle bearing wrist pins are used and
they arc suspocted of being in bad condition. By baring the ongine
back and forth a small distance each side of the 90-degrce position
past top dead center and feeling the comnecting rod and piston at
the same time, cxcossive wrist pin clearance can be felt.
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SPECIFICATIONS

CONNECTING ROD
Shell inside diameter . . . . . . . . . New 6.5075" - 6.5085"
Crankpin journal diameter . . . . . . . New 6.L995" - 6.4985"
Crankpin bearing clearsnce . . . . . . New .008" - ,010
Limit .015"
Clearance betwcen rode on the same throw . New .008" - 015"

PISTON

No. of compression rings . . « . . . . L
No, of oll rings . « ¢« v ¢« + « v « « o 2
Piston clearances and wear 1limits . . . Sce Plate 3-6
Press - bushing to piston . . . . . . . .004" - 007"

PISTON PIN

DIEmEter « v v o b o o 0 e 0 o o v o« 34801 - 3.L4796% (New)
Clearance - Pin to Bushing . ., . . . . .0LO" limit
Clearance - Rod to Bushing . . . . . . .0065" - 0075 (New)
012" limit
Cleoarancce - Bushing to Sleeve on
Two-piece Bushing . . . . « . .+ . . .010" limit
(8055658 or 8059506)
Clearance - Pin to Piston . . « . « . . 003" - ,00L5"

NEEDLE BEARINGS (IF USED)

Overall clearance - Needle to outer
race and pistonpin . . . . . . . . .0011" - ,00175" (Ncw)
Scrap when pitted
Diemcter - Necdle Bearing Rollers . . . .2488" - ,24g0" (New)
Distance betwecn connecting rod
and pileton bafflc (measurcd
along piston pin)s + + + « . . . . . 3/32" (Approx.)

FLOATING BUSHING See Paragreph 13
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SECTION IV

CRANKSHAFT, HARMONIC BALANCER, FLYWHEEL
FLEXTBLE COUPLINGS & MAIN BEARINGS

GENERAL DESCRIPTION

CRANKSHAFT

The carbon steel crankshaft is drop forged with good grain flow
characteristics, with "electro-~hardened" surfaces of the main and
crankpin Journals,

The crankshaft dimensions result in good strength factors, which,
in conjunction with proper balance welghts result in conservatlve
bearing loads, torsional vibration stresses, and balance. Crankshaft
is drilled to provide a continuous flow of oil to the connecting rod
and main bearings (See Plate 1327, Fig. 5).

HARMONIC BAIANCER (ON 12 & 16-567 ENGINES)

The harmonic balancer is located on the accessory drive end of
the crankshaft. Consisting of a two-piece hub, lamlnated springs and
a rim, 1t acts to dampen torsional vidbrations inherent in crankshafta,
There are approximately 84 leaves in each group of springs which are
depressed 3/32" by the pivot pin (Sec Plate 4 = 3),

Model 6-567 engines are not equipped with a harmonic balancer.
See Plate 4 - 4 ( with straight stud shaft ) and Plate 4 - 5 (with
tapered stub shaft).

FLYWHEEL AND GENERATOR FLEXIBLE COUPLING (See Plate 18 - 2)

The term "flywheel® is applied to the thick front disc (Ref. 2)
of the crankshaft to gencrator coupling and the rim (Ref. 1) which
has the timing marks. The inertia nocessary to keep the engine runn~
ing smoothly is supplied by the combined weight of the flywheesl,
flexible coupling, and generator armaturc. The flexible coupling disc
(Ref. 3) 1s bolted to the flywheel rim and to thc gencrator armature
shaft flange.

For information on aligning generator to engine See the Instructlon
Bulletin on the generator.

BEARINGS

Tho main bearings are stecel shells in halves of ample thicknoss
to prevent distortion, with well bonded lining. The bearings are
precision made, eliminating hand scraping and are fitted without shims.
Shells are provided with staggered tongs or projections used for loca-
ting the shells and preventing thom from turning. The upper shell
has only cne projection, meking it possible to rotate it out of posie
tion in casc of rcplacement. (Sco Plate 1327.)
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SERVICE INFORMATION
1. REMOVING AND REPLACING FLYWHEEL:

Due to an oversize hole in the flywheel, the flywheel rim can be
installed in only one position. The flywheel disc and hub are stamped
with-an "0". These marks must be adjacent when assembling. (See Plate
1327, Fig.2).

2. REMOVING AND INSTALLING MAIN BEARINGS:

The main bearings are non-adjustable and no shims should ever be
used. Whenever, therefore, the main bearing clearances become cxces-
sive, new bearing shells should be installed., When the crankshaft
main bearing Jjournals become worn to the point where the standard
shells would provide excessive clearance the crankshaft must be replaced.

The main bearing shells can be removod by removing the bearing
caps without removing the crankshaft (See Plate 1327, Fig. 1). Rotate
the upper shell out of position. Main bearing and support is marked
front". This face must be installed toward the front of the engine.
Maln bearing caps are numbered on their right side, with serial number
and location number. The "A"™ frame is also marked on the right side
of the engine, Upper and lower shells of the same bearing are not
interchangeable. When shells are removed, inspect for cracks or loose-
ness of the shell in the bearing cap. If a bearing shell is loose,
1t should be replaced. Bearing caps are line bored and are not inter-
changeable,

The upper shell has one tang and the lower one has two. All upper
shells, except the center, are interchangeable., The center bearing
aasembly is shown on Plate 1327, Fig. 4. No shells can be put in
backward because tho tangs are offset. The center (thrust) and the
rear lower shells (for rear bearing See Plate 1327, Fig. 3) are not
like the other lower shells. The upper shells can be rotated out of
position with the crankshaft in place.

3, INSPECTION

The malin bearings should be removed for inspectlion annually on
switching locomotives and every 100,000 miles on passenger locomotives.
Measure all points of wear and lock for looseness or cracks in the
surface of the bearing. ZExamine the crankshaft at this time for scor-
ing. If, at any time, bearing metal is found in the crankcase or
filters, the boarings should be inspected.

L, MOUNTING FLEXIBLE COUPLING:

The flexlible coupling dlsc can be assembled in only one position
on the flywheel rim due to an oversize Dbolt hole.
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5., HARMONIC BAIANCER:

The rim of the harmonic balancer is marked "front". This side
should be toward the front of the engine. The springs recelve pres=-
sure lubrication from the englne through drilled passages In the
balancer hub. These holes should be cleaned when the balancer 1ls
off the crankshaft. The main dowels between the groups of springs
are press-fitted to the two flanges, thus in the event disassembly
of the unit is necessary, a hydraulic press will be necessary to re-
move the dowels. The spring lecaves are installed one at a time with
the dowel in place, using a lead hammer,

6. SIX INCH MAIN BEARINGS

The 6 upper half bearing (8061232) includes a relief machined
in the bearing to trap any forelgn matter to prevent same from finding
its way into the bearing.

IN making replacements, the 6" upper half can be used with old
style lower half No. 8042465, However, where it 1s necessary to apply
new lower half No. 8061272, it is necessary that the upper half be
changed to new style No. 8061232 at that time. The reason for this
is to eliminate the possibility of oll spilling out of the bearing.

If this precaution 1s not followed, it will result in bearing fallure
at that polnt.

SPECTFICATIONS

MATIN BEARING SHELIS
Diameter (Inside) o « ¢ v ¢ « « « & « » .New 7.5065" - 7.5075"
Clearance - Shell to Crankshaft . . . . New .007" - .009%,

Limit .015"
Total End Clearance (Thrust Brg.) . . . New .010" - 015", Limit
.050 " .
Number of Main Bearings . . . . . » . . U4{6-567) 5(8-567) 7(12-567)

and 10(16-~567)
Thrust Bearing Collar Thickness . . . . New .369" - 370" (6, 8, &
16-567) .869" - .870"(12-57)
CRANKSHAFT
Diameter Main Bearings . +« . . . . . . New 7.4985" - 7.kg995"
Crankpin Diameter . . . . . . . Naw 6.4985" « 6.4g995"
Journals Out of Round Not Over . . . . .006"
FLYWHEEL & FLEXIBLE COUPLING
DIameter v o v ¢ o 4 v 0 e e e . . . 36"
Combined Weight of Flywheel, Rim,
and Flexible Coupling . . « « . . . U1O#
FLYWHEEL TIMING MARKER
Rumber of Degrees to Left of Center
Line of Crankshaft . . . . . . . . . B51°
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INTERCHANGEABLE MAIN BEARING
SHELL CHART

3-1/16" LONG UPPER SHELLS - ALL INTERCHANGEABLE:
Nos. 5 & 6 (16-567)

3-1/16" LOWER SHELLS - ALL INTERCHANGEABLE:
Nos., 5 & 6 (16-567)

4-1/4" LONG UPPER SHELLS - ALL INTERCHANGEABLE:

Nos. 1-2-3 (6-567), 1-2-3-4 (8-567),
1-2-3-5-6 (12-567), 1-2-3-4-7-8-9 (16-567)

4-1/4" LONG LOWER SHILLS - ALL INTURCHANGEABLE:
Nos, 1-2-3 (6-567), 1-2-3-4 (8-587), 1-2-3-5-6
(12-567), 1-2-3-4-7-8-9 (16-567)

6" LONG UPPER SEELLS - ALL INTERCHANGEABLE:
Nos. 4 (6-867), 5 (8-567), 7 (12-567), 10 (16-567)

6" LONG LOWER SHELLS - ALL INTERCHANGEABLE:
Nos. 4 (6-567), 5 (8-567), 7 (12-267), 10 (16-567)

5-1/4" LONG SHELLS:
No. 4 (12-567)

Upper and lower shells are not interchangesble.

Bearings numbered from front end of engine,
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SECTION V

OIL TUMPS

GENERAL DESCRIPTION

The oil pumps are mounted on the front of the engine driven from
the crankshaft through spur gears. The pump, located to the left of
the crankshaft, is the scavenging oil pump, taking oil from the oil pan
and sending it through an oil cooler, by-pass, and oll filter to the
supply tank. (See Plates 1704, 1707, and 5 - 6).

The pump, located above the crankshaft, serves two purposes. One
side uppplies o1l for cooling pistons; the other supplies oil for
lubricating the entire engine. (See Plates 1708 and 5 - 6).

The rotors 1n each pump are a palr of steel gears fltted both
laterally and radlally to the housing. In the double purpose pumps
the two sectlons are separated by a spacer. (See Plate 1708).

Plate 5 - shows typical pumps, there belng several more sizes
than are shown.

SERVICE INFORMATION

1. DISASSEMBLING OII. PUMPS:

Care should be taken not to damage the pump gears or to get any
dirt on them. :

2. MEASURING WEAR:
A lead ribbon can be used to measure pump clearances or thrusts.
3. REPLACING ROTOR GEARS:
When replacing gears they are to be installed in matched pairs.
i, REPLACING OIL PUMPS:
Before replacing an oil pump be sure it is fllled with lubrica-
ting oll. Thie acts as a primer so that pressure will build up
a8 soon as the cngine starts.

5. CHECKING I'RIVE DOWELS:

When servicing oll pumps the driving dowels between drive gear
and drive shaft should be checked to make sure they are tight.
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In the event that they are loose they must be replaced by .015"
oversize dowel (Part #80LO41L). The gear and shaft must be
reamed together .5135" « ,5140" using Reamer #804448L, It is
desirable to have a tight fit of approximately .00L1".

6. OIL FUMP INSPECTION

Due to the construction of the oll pumps, very little wear
occurs and as long as they maintain proper pressures, Iinspec-
tion for wear would be of 1little value. If the normal pressure
drops the viscosity of the oil should be checked first, then
check for leaks or broken oil lines, or stuck relief valves.

If none of the &bove causcs are found, remove pump and install
a now pump, or if time permits, inspcct and test old pump.

SPECIFICATIONS

LUBRICATING AND PISTON COOLING PUMP

Speed at 800 R.P,M. of engine . . « . « « « » 1130 R.P.M.
Displacement Gallons per Minute (full speed)
Tubricating PUMD « v o « o s « « o « « o « 53(6-567) 53(8-567)
80(12-567) 107(16-567)
Piston Cooling Pultp « v v + « o o « + o o 27(6-567) 27(8-567)
37(12-567) 5%(16-567)

NEW COND.
LIMIT

Clearance - Bushing to Drive Shaft . .
Clearance - Idler Gear Bushing to Shaft

00015 - u0035 OOO?
0015 - .,0035 007

.

-
s o o »
» & 5 @

Backlash of GEAYS o« v o« « v o ¢ o o = o = o &« . 012 - ,016 .030
Clearance - Goar to Pump Separator . . . . . . .009 - 010 020
Clearance - Gear to Housing - Endwilee . . . « . . « LOO7 -~ 010 020
Thrust Clecarance Gear to Thrust Washer . . . . . . .001 - ,006 .012
Backlash Of Drive GEaXr «v « « o + o = s « o « o o « 4010 = 014 .0%30

SCAVENGING PUMP

Speed at 800 R.P.M., of englne . « + . . +« « » 1130 R,P,M,
Displacement Gellons per Minute . . . . « . . 107(6~567) 107(8-567)
160(12-567) 210(16-567)

NEW COND.,
LIMIT

Clearance = Bushing to Drive Shaft . .
Clearance - Idler Gear Bushing to Shaft

. . 0015 - .0035 007
Backlashof‘(}e&rs.....:......

. L0015~ .0035 .007

e e e e 012 - 016 030
Clearance - Gear to Housing - Endwise . e e o« e s L007 - 010 020
Thrust Clearance - Gear to Thrust Washer . . . . . .00l - .00 .012
Backlash of Drive Gear . & v v « « ¢« o v « s o o « 2010 - 0L .030
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SECTION VI

IUBRICATING OIL SYSTEM
GENFRAL DESCRIPTION
ENGINE OIL SYSTEM (See Plate 1335)

The engine oll system consists of three parts: 1, the lubrica-
ting oil pump, oil switch, and relief valve; 2, the plston cooling
oil pump, "P" pipes and oil switch; and 3, the scavenger oil pump and
oll separator.

For details of the locomotive lubricating oil equipment (such
as the cooler, fllters, etc.) see the locomotive instructive bulletin.

No relief valve 1s used In the piston cooling oil system. The
pressure here varies according to the temperature and viscosity of
the oil, and the speed of the enginc.

The o1l separstor is a twin unlt mounted over the main generator.
Alr is dvawn through this fram the crankcase to the blower intske,
The metal screen condenses any oil from vapor which is taken from
the crankcase.

The low oil switches open at 100 to 125 R.P.M. (hot oil) and
much lowsr than this when starting a cold engine., This is the equiva~

lent to 2 - 3 1bs. For wiring dlagram see Locomotive Instruction
Bulletin.

SERVICE INFORMATION
1. SETTING RELIEF VALVE:

The lubricating oll relief valve can be adjusted whille the engine
13 running by removing the cover from the valve and using a wrench
on. the flat portion of the exposed stud (R.H. thread). (See Plate
1343, Fig. 1).

2. LIMITS IN LUBRICATING OIL PRESSURE:

If oil pressurc drops below 20# (at 800 R.P.M. - hot oil), stop
the englne and investigate possible causcs, Look for a stuck rclief
valve, leaks, or broken oil lines, low oll viscosity, or worn oll pump.
3, LIMITS IN PISTON COOLING OIL FPRESSURE:

If pressure drops below 15# (at 800 R.P.M. - hot oil), stop

the engine and investigate possible causes.
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L, ILOW OIL SHUTDOWN SWITCH:

These switches conailst of a spring loaded piston actuating a -
pair of electrical contacts (See Plate 1343, Fig. 2). By artifici-
ally opening or closing this circuit, as the case may be, one can
test the operation of the switch when the engine is out of service
for inspection. The 16-567 switch is not shown, but is similar to
Flg. 2 except for a spacer between the two housings. Test these
switches every month.

5. TUBRICATING NEW ASSEMBLIES:

When any new assemblies are installed in the engine they should
be oiled well so that before lubricating oll reaches them they will
not be ruming dry.

6. ENGINE STORAGE:

If the engine has been shut down for two weeks or more, about
a table-spoonful of lube oil should be sprayed through the cylinder
ports sc the cylinders will be lubricated during the first revolution
of the engine, which should be made with the test valves open using
the englne turning bar.

7. OIL SEPARATCR (See Plate 1343, Fig. 3):

This should be cleaned twlce annually, or as inapection indicates,
by washing the screenuclement in a petroleum solvent and blowing it
dry with compressed air,

8. CHANGING THE OIL:

The oil should be changed every 25,000 miles on passenger
locomotives and every three months on switching locomotives. For
the proper procedure to drain the lubricating oill system, see the
locomotive instruction bulletin.

9.. PISTON COOLING "P" PIPES:

This nozzle asscmbly directs the piston cooling oil into the
funnel on the piston. Because the "P" pipe cools the piston and lu-
bricates the wrist pin it ls imperative that the pipe be adjusted
g0 that the oll stream will enter the piston fumnel. To check this,
connect an oil pump to the piston cooling oil manifold and place a
hose in the oll pan as a supply. Due to the volume of oil required
to operate all the "P" pipes it may be necessary to place blind
copper gaskets over the flanges to all "P" pipes cxcept the one being
tested. By holding a mirror under the lines to be examined one can
observe through the hand hole whether or not the oll stream is prop-
erly directed. If it is not, tap the upper end of the pipe gently,
until the stream hits the center of the piston fumnel. Due to the
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rigidity of these "P" pipes 1t should not be necessary to adjust them
unless tUsy have been bent. Therefore, care should be exercised when
removing the pipes or liners not to bend them.

Maintenance forces should be cautioned about the necessity of
careful handling of the plston cooling Jets when they are out of the
engine, for a slight burr or nick on the orifice will cause the oil
to spray on the bottom of the piston rather than enter the piston in
a solid stream.

The above method of checking the jets by use of the auxiliary
pump will definitely show any defects on the orifice of the jJets.
Use this check if plston scores or cracks occur,

11, CLFANING LUBRICATING OIL SYSTEM ON 567 ENGINES:

In order to prevent a progressive accumilation of sludge and
abragive material from collecting in the lubricating system and even~
tually getting into the bearings and other parts it is recommended
that the system be éleaned out vwhen necessary. If oll filters and
alr filters are changed and cleaned at proper intervals, the above
will not be necessary very often..

The procedure in cleaning the lubricating system ls as follows:

a. Remove the 3/8" plug at the bottom of the blower and connect
flushing line to this point. On blowers recently manufac-
tured, the bottom plug has been discontinued. In this case,
the top plug is removed for the application of flushing. See
Plate 2340. On twelve and sixteen cylinder engines, connect
flushing lines to both blowers at the same time, or to each
blower alternately.

b. Remove both of the 1-1/2" pipe pluge at the sides of the
accessory drive housing at the front of the englne and attach
plpe for drain. On engines manufactured more recently, a
flange has been substituted for the 1-1/2" pipe plug. In
this case, romove the flange and use drain pipe.

¢, Force elther SAE-10 or flushing oil through the engine oill
lines until clean oll appears, Do this operation with a
separately driven oil pump.

d. Replace the plpe plugs or flanges.
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SPECIFICATIONS

Lubricating 011 Specifications

LUBRICATING OIL SHOULD BE OBTAINED FROM REPUTABLE OIL COMPANIES TO
MEET THE FOLLOWING SPECIFICATIONS FOR DIESEL ENGINE LUBRICATION:

Saybolt Viscosity at 100° F. . . . . . . 1000 sec. Maximum* (See Note)
Saybolt Viscosity at 210° F. . . . . . . 65 sec. Minimum to 90 sec. Max.
Flash . . « ¢ v v v v v v v v v v v+« L2o® 7. Minimum

Fire © v v v i e e i e e e e e e e e . W75t P Minimum

POUL « « & + v + & « o + v o o « « = « .« h0® F. Maximum

Carbon Residue . . . « + +v « « . « +. . . 1.1% Max imum

It will be noted that the above specificatlion covers a wide
rangs of oll viscosity and it may be necessary to use an oil having
a body toward the upper limit of this specification in heavy duty
road work where the load of the maln and connecting rod dbearings is
a limlting factor, and an oil of light body toward the lower end
of the specification in switching service.

* NOTE: The requirement of 1000 seconds maximum at 100° F. is in-
cluded in this specification to insure that the oil will not be too
thick at low temperatures., In services where low temperatures are
not encountered this requirement 1s not essential. However, the vis
cogity of the oll at starting temperature should never exceed 30,000
seconds Saybolt.

OIL PRESSURES:

Tube 011 pressure at 800 R.P.M. (hot oil) . . . 35 - Lsf
Piston cooling pressure at 800 R.P.M. (hot oil) . 25# (approx.)
low 15#
Piston cooling pressure at 1dling (hot oil) . . . 3 lbs. Minimum
Capacity of Iube 01l System:. . « « « « ¢ « + . « See Locomotive
Instruction
Bulletin
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SECTION VII

WATER PUMP

GENERAL DESCRIPTION

The water pumps are mounted on the front of the engine. They
rotate in the same direction, counter-clockwise when facing them,
at approximately three times crankshaft speed. (The 6-567 Engine has
but one water pump).

SERVICE INFORMATION
1. REMOVAL OF PUMP:

Dreain cooling system and remove piping to pump. Be sure hosges
are perfectly solid before using them over, If in doubt replace them
with new hose.

2. PUMP PRESSURES:

The pressure gauge on the ocutlet slde of the water pump indi-
cates whether or not the pump 1ls ruwming satisfaectorily. By nerking
on the glass or face of the gauge the position of the hand at maximum
R.P.M. when the equipment is now onc can determine whether or not the
enginc cooling system is filling with scale, limec, rust, or sludge.

An incrcase in pressure of five pounds would warrant flushing the cool-
ing systom. The actual pressure at the outlet of the pump will vary
with the equipment.

3. LUBRICATION

The wator pump should be lubricated every month on switching
locomotivee and every 10,000 miles on passenger locomotives by filling
the oil cup with S.A.E. 30 oil.

4, INSPECTION

The watcr pumps should be ingpocted cvery ycar and any worn parts
renewed.,

5. INTERCHANGING WATER PUMPS

The only difference botween & right hand and a left hand pump
is the position of the impcller housing in relation to the rest of the
pump. Therefore, if it 1s necessary to use one pump in place of ancth-
er, eimply rotatc the impeller housing to bring the water outlets to
match the water plping on the engine. As a gulde to installing the
pump on the engine, the oil cup on both pumps is located approximately
40° to the right of the vertical center line of the pump.
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SPECIFICATIONS
WATER PUMP
Speed at 800 R,P.M, of engine . . . . 2440 R.P.M.

Capacity at 800 R.P.M, of engine .« . + « « « » « 225 Gal. per Min.
B&Ckl&ﬁh Of DriVG GOEI' ¥ 8 8 5 e s @ | I T s & NG‘W 0010 - .Ol’#,
limit ,030
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SECTION VIII

COOLING SYSTEM
GENERAL DESCRIPTION

The water pump draws the water from the tank and dlscharges it
into the lower part of the cylinder liner. It passes up to the cyl~
inder head through the outlet manifold to the radiator and then
through the oll cooler back to the tank. The engine cooling system
Includes only the water pump and engine water passages.

HNOTE: For service Information on the locomotive cooling system see
the Locamotive Instruction Bulletin.

SERVICE INFORMATION
1. FLUSHING ENGINE COOLING SYSTEM:

The engine cooling system is best cleaned by flushing the entire
locamotive cooling system. Complete details of this can be found in
either the Locomotive Instruction Bulletin or Bulletin 1706.

2. COOLING MEDIUM:

Distilled water is recommended but filtered rain water may be
used. Do not use hard water or a water softener.

3. DRAINING THE COOLING SYSTEM:

See the Locamotive Instruction Bulletin for details.

SPECIFICATIONS
APPROX. WATER CAPACITY (Engine Only) . .« « . « . . . 38 gals. (6-567)
45 gals. (8-567)
58 gals. (12-567)
78 gals. (16-567)
(For water capacity of camplete cooling system

gec

Locomotive Instruction Bulletin)

OPERATING TEMPERATURES & &« ¢ « o & o + o o o « « « « 165° F, £ 15°
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SECTION IX

BLOWER DRIVE, CAMSHAFT IRIVE & CAMSHAFT TIMING

GENERAL DESCRIFTION

The blowers and camshafts are driven through a helical gear
train located at the rear end of the engine (See Plate 1705). The
camshaft gears are counterweighted and slotted for adjusting the
timing. Balance welghts at each end of the camshafts, supplementing
the crankshaft balance weights, Insure smooth operation.

The camshaft is made from carbon steel with "electric-hardened”
cam profiles and Journals. The shaft is made in unit sections (there
being one per cylinder) bolted together.

SERVICE INFORMATION
1. REPLACING BEARINGS:

All of the camshaft intermedlate bushings are interchangeable.
Thrust ig taken on the rear studb shaft bearings. The stub shaft bush-
ings are not interchangeable with the intermediste bushings. ZIubrioate
all parts when replacing. Aluminum caps are used for the top bushings
on earllier englines., Later englnes have cast-lron caps.

2, ASSEMBLING CAMSHAFT:

In the event a camshaft section ls damaged 1t 1s not necessary
to replace the cntirec camshaft, but the demaged section can be replaced.
Extreme care should be taken to line up the camshaft sections when
agsembling them so that no binding will occur between the camshaft
and its bearings, After assembly check the aligrment of the camshaft
sectiong with an indlcator.

3. CAMSHAFT COUNTERWEIGHT TIMING: (See Plate 134k},
L, CHANGING 6-567 CAMSHAFT BAIANCING WEIGHTS

It is recammended that the heavy counterwelghts be replaced with
the light weight type whenever an cngine is dismantled for repairs.
The balancing welghts at both ende (timing gear end and overspeed
trip end) MUST BE changed out as a COMPLETE SET.

5. CAMSHAFT TIMING:
See Plate 9-4 for camshafts other than "4-4",

See Plate 2353 for "k-4" camehafts. (The "k-4'" camshaft is a
later design; 1t opons the exhaust valves four degroos carlier and
closcs them four degrees later than the former camehaft). Each cam-
shaft section 1s marked with the part number and "4-4" on the bolting
flange.,

Individual copies of pages 901 or 902 with the assoclated plates
can be had upon request. 200
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TOCATING TOP DEAD CENTER

In the event 1t becomes necessary to check the flywheel marks to
pee that they correspond to cylinder #1, place a plunger and bushing,
E.MA#8O59159, in the injector hole of cylinder #1 with the dial indicator
resting on the plunger. When the dial indicator is approximately .060" to
.090" before top dead center, set the dial indicator to zero and mark the fly-
wheel, Turn past top dead center and back up the flywheel until zero again
appears on the dial Indicator and mark the flywheel again, Divide the distance
between these two marks in half. This point will be top dead center for #1
cylinder and should coincide with zero, or 360° mark on the flywheel rim.

TO CHECK TIMING OF THE EXHAUST VAIVES

1. DTuring the timing of tho exhaust valves the engine should be barrcd only
in a counter-clockwise direction when looking at the flywhecl (its natural
direction of rotation) duec to the possibility of slack in the gear train.

2. Ingtall a rocker arm asscmbly on the #1 cylinder.

3. Attach a dial indicator so it will rest on the valve bridge. Press the
Indicator down 100 thousandths and adjust the dial to rcad zero., The rocker
arm should be all the way up (the cxhaust valves cloged). This should bo
with #1 cylinder at top dead coenter, or zoro on the flywheel.

%, Bar the ongine over to 112° after top center, if timing the right bank,
or to 157° after top conter if timing left bank. The timing is corrcct if
the oxhaust valvos open .OL4" at 110" to 112° when timing the right bank,
and 014" at 155° to 157° when timing the left bank, first cylinder. (This
is #4 cylinder on the 6-cylindor cngine, #7 cylindor on the 12-cylinder ong-
ine, and #9 cylinder on the l6é-cylinder engine). If timing is not correct,
procecd as follows:

TC CORRECT TIMING

1, Remove the dowel pins and bolts from cemshaft drive gear. By attaching
a suitable handle to the overspeed end of the camshaft, the shaft can be
rotated without moving the drive gecar. Looking at the camshaft from the
accessory drive end, rotate the shaft in a counter-clockwisc dircction until
the dial indicator is releascd .014" or the dial recading is 86.

2. If the bolt holes in the camshaft do not show through the slotted openings
in the camshaft drive goar, remove the gear and replacc so that the bolts may
be applied to secure the setting of the cemshaft. Tighten these bolts.

3. 3Before the camshaft can again be dowelled to the gear, there is onc more
gtep; the gear play should be chocked by barring the engine over counter-
clockwise until exhaust valve 1ift is .01L" chocked against the flywheel posi-
tion (110° for #1 cylinder). The bdlts holding the drive gear to the cemshaft
will permlt moving the ghaft through =mall degreces of rotation by tapping on
the handle at the overspeed trip end of the camshaft. By trial, tap the cam-
shaft until the 110° flywheel mark coincides with the .014" valve lift.

When timing checks satisfactorily, drive gear should be dowelled to camshaft

As noted on page 903 the timing tolecrance is 2° early and 0° late; therc-
foro when retiming an engine, time it at the early sctting as mentioned in Par-
ageaph 3 under "To Correct Timing". go1
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POINTER T.D.C. NO. 1 CYLINDER (RIGHT BANK)

EXH. VALVE OPENS

FLYWHEEL MARKING FIRING ORDER
TOP DEAD CENTER CLOCKWISE LOOKING AT FRONT END
CYL.
NO. 6-567 8-567 12-567 16-567 6-567 1-L-3-6-2-5
1 0° o: 0° o° 8-567 1-5-3-7-2-6-4-8
2 2ko® 180 240° 270°
3 120° 90° 128° go’ 12-567 1-12-7-4-3-10-9-5-2-11-8-6
L 45°  270° oL® 180°
5 285° Ls° 214° 202%° 16-567 1-8-9-16-3-6-11-1k-
6 165° 225° Z3L° 1125° L-5-12-13-2-7-10-15
7 135° 45° 2923°
8 315° 285° 223°
9 165° k5°
10 155° 315°
11 259° 135°
ig 19° ‘2?12;'510" 0000060000012
o

09 9"060930000)E:
(DU [uiw

567 ENGINE
TIMING DIAGRAM FOR CAMSHAFTS OTHER THAN TYPE "h-L*
PLATE 9-4 REV.E
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E.M.CORP, TIMING EXHAUST VALVES SECTION 9
APR, 18, 1941 567 ENGINES
WITH “h-4" CAMSHAFT
PLATE 2353

LOCATING TOP DEAD CENTER

In the event 1t becames necessary to check the flywheel marks to see that they
correspond to cylinder #1, place a plunger and bushing, EMC #8039139, in the in-
Jector hole of cylinder #1, with the dial indicator resting on the plunger. When
the dial indicator is approximately .X20" to .190" before top dead center, set
the dial indicator to zerc and mark the flywheel. Turn past top dead center until
zero asgain appsars on the dlal indicator and mark the flywheel again. Divide the
distance betwsen these two marks. This point will be top dead center for #1
cylinder and should coincide with zero, or 360° mark on the flywheel rim.

TO CHECK THE TIMING OF THE EXHAUST VALVES

1. During the timing of the exhaust valves, the engine should be barred only
in a counter-clockwise direction when looking at the flywheel (its natural direc-
tion of rotation) due to the possibility of slack in the gear train.

2. Install a rocker arm assembly on the #1 cylinder.

%, Attach a dial indicator so it will rest on the valve bridge. DPress the
indicator down 100 thousandths and adjust the dial to read zero. The rocker
arm should be all the way up (the exhaust valves closed). This should be with
#1 cylinder at top dead center, or zero on the flywheel.

L. Bar the cngine over to 108° after top center, if timing the right bank, or
to 153° after top center if timing left bank. The timing is correct if the exs
haust valves open .OL4" at 106° to 108° when timing the right bank, and .014" at
151° to 153° when timing the left bank, first cylinder. (This is #&4 cylinder on
the 6-cylinder engine, #7 cylinder on the 12-cylinder engine, and #9 cylinder on
the 16~cylinder enginc). If timing is not correct, proceed as follows:

TO CORRECT TIMING

1. Remove the dowel pins and bolts from the camsghaft drive gear. By attach-
ing a sultable handle to the overspeed end of the camshaft, the shaft can be
rotated without moving the drive gear. Looking at the cemshaft from the acces-
gory drive end, rotate the shaft in a counter-clockwise direction until the dial
indicator is released .014" or the dial reading is 86.

2. If the bolt holes in the camshaft do not show through the slotted openings
in the camshaft drive gear, remove the gear and replace so that the bolts may be
applicd to secure the setting of the camshaft. Tighten these bolts.

3. There 1s one more step before the camshaft can again be dowelled to the
gear: the gear play should be checked by barring the engine over counter-clock-
wise until the exhaust valve 1ift is 014" checked against the flywheel position
(L06° for #1 cylinder). The bolts holding the drive gear to the cemshaft will
permit moving the shaft through small degrces of rotation by tapping on the han-
dle at the overspeed trip end of the camshaft. By trial, tap the camshaft until -
the 106° flywheel mark coincides with .014" valve 1lift.

When the timing checks satisfactorily, the drive gear should be dowelled to
the camshaft. As noted on page 903, the timing tolerance 1s 2° early and 0°
late. Therefore when retiming an engine, time 1t at the early setting as men-
tioned in Paragraph 3 under "To Correct Timing".
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2% Max. (or 108° on
¥L.L*" cemshafts; 112°
on camshafts other than
Mt gt 014" 1ift)

NEW CON. LIMIT
. 005 - .005 010
. * 006 et 013 » 025
. 00% - 005 .010
- OOO)'l' - . 011 0025
. 3 012 - e 02}4' . 050

. 2.497 -2.498

. 002 = ,005 .010
. 2497 <2.408 .010
. L0022 - ,005 .010
. ook - 012 005
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r,D,C. NO. 1 CYLINDER (RIGHT BANK)

EXH. VAILVE OPENS
ZFRO LIFT

EXH ,VALVE OPEN .014"

FLYWHEEL MARKING FIRING ORDER ,
TOP DEAD CENTER CLOCKWISE LOOKING AT FRONT END
CYL.
NO. 6-567 8-567 12-567 16-567 6-567 1-4-3-6-2-5
% LO. 80° ug“' 0° 8-567 1-5-3-7-2-6-4-8
240° 180°  240° 270°
i 1§0: 90° 123“ 30° 12-567 1-12-7-4-3-10-9-5-2-11-8-6
5 270° o4° 180°
5 285* bs® 21k 2023° 16-567 1-8-9-16-3-6-11-1k-
6 165° 225° 33h° 112«;" 4-5-12-13-2-7-10-15
7 135° L5° 2923°
8 315* 2385° 223°
9 165° 45°
10 139°  315°
11 297 1 900000600006
9. 2259
1 i 00600, (X8 Xo Koo |sum
15 5575“
16 67;‘9

O pual| OWEXEDE pual
009,8.9.990 D)5

567 ENGINE
TIMING DIAGRAM FOR "L-L" CAMSHAFTS
PLATE 2353 REV.B
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GEAR TEETH AND SPEED RATTIOS

BLOWER IRIVE & CAMSHAFT DRIVE - 567 ENGINES

6 - 567 8 - 567

CAMSHAFT AND NO. RATIO TO NO. RATIO TO
BLOWER IRIVE TEETH CRANK : TEETH CRANK :
Crankshaft 71 1 71 1
#1 Idler 56 1.27:1 56 1.27:1
#2 Tdler 56 1.27:1 56 1.27:1
#3% Idler 37 1.92:1 37 1.92:1
L. Camshaft 71 1:1 71 1:1
R. Blower 38 1.87:1 28 2.54:1
#4t Idler 37 1.92:1 37 1.92:1
L. Blower - - - -
R. Camshaft 71 1:1 71 1:1

12 - 567 16 - 567
Crankshaft 71 1 71 1
#1 Idler 56 1.27:1 56 1.27:1
#2 Idler 56 1.27:1 56 1.27:1
#3 Idler 37 1.92:1 37 1,92:1
L. Camshaft 71 1:1 71 1:1
R. Blower 38 1.87:1 28 2.5k:1
#4 Idler 37 1.92:1 37 1.92:1
R. Camshaft 71 1:1 71 1:1
L. Blower 38 1.87:1 28 2.54:1

90k
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COUNTERWEIGHT CENTER LINES
PARALLEL WITH ENGINE CENTER
LINE.

L v
ENGINE CENTER LINE FRONT CAMSHAFT COUNTER-
WEIGHTS ARE UP.

REAR CAMSHAFT
COUNTERWEIGHTS ARE
m"‘

POINTER

POSITION OF NO. 1
CRANKPIN

J"\_--A

REAR END OF ENGINE

X = DEGREES AFTER T.0.C. OF NO.{ CYLINDER,
TO GET THE CRANKSHAFT IN THIS POSITION, TURN THE
FLYWHEEL UNTIL THIS NUMBER IS AT THE POINTER.

ENGINE EODEL X EQQ&L§
6 - 567 i72%’

8- 567 247%"
12~ 567 249'%°
. 6~ S67 108 °

COUNTERWEIGHT TIMING

PLATE 1344
REV. A
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CAMSHAFT AND BLOWER
DRIVE GEARS
PLATE 1705
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SECTION X

GOVERNOR, GOVERNOR IRIVE,
AND OVERSFEED TRIP

GENERAI, DESCRIPTION

GOVERNOR (See Plate 12-8)

The governor 1s driven from the front of the engine through a
90° gear drive. It is the centrifugal hydraulic type allowing very
close speed regulation, The main throttle, the movement of which scts
the governor, 1s not connected to the injector linkage. The work of
moving the injector racks is performed by a hydraulic piston in the
governor known as the servo-motor,

GOVERNOR DRIVE

Seec Plate 1712. This 1s the 90° gear drive-vhich operates the
governor. It is lubricated under pressure through drilled passages.
e horlzontal extension on the driving shaft operates a tachometer.

OVERSPEED TRIP

Sec Plate 1709. The overspecd trip mechanism is entirely inde~
pendent of the governor. An overspeed welght at the front end of the
camshaft actuates a trlp which permits pawls to act on the fuel injecctor
rocker arms, kecplng them clear of the camshaft and causing immediate
stoppage of the fuel injection. Thils makes 1t impossible to run tho
enginc over the speced at which thls mechaniem 1s set, which is approx-
imately 880 R.P.M.

SERVICE INFORMATION
1. THE GOVERKOR:

Ixcept for lubrication or an emergency adjustment as shown on
Platc 1472 it 1s recommended that the governor be returned to Electro-
Motive Corporation for repairs. Change the governor oil semi-anmally
on switching locamotives and svery 50,000 miles on passenger locomo-
tives. Use the same grade of oil as for the cngine. Fill to the level
mark on the glass sight gauge.

2. OVERSPEED TRIP ADJUSTMENT AND RESEITING:
To reset the overspeed trip turn the reset lever counter-clocl~
wise, Plate 1709 shows the trip in 1ts normal position, Tighten the

nuts on the end of the trip weight apring to increase the setting at
which the trip will operate.
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3. FLUSHING THE GOVERNOR:

There 1s a certaln amount of tar and gum which settles in the
governor causing faulty operation. It 1s therefore recommended that
the governor be flushed every year as follows: Connect a line from
the drain plug on the governor housing to & catch pail. This line
should have a shutoff valve. Discomnect the servo-motor clevis from
the injoector linkego. During the flushing process the throttle should
be moved back and forth one notch. This will cause the servo-motor pls-
ton to £111 and discharge oil, Start the ongine idling and pour fil-
tercd keroseno into tho governor filler cap. At the samc open the draln
valve and allow the oll to run out. Pour the korosene in at the same
rato as it comes out until no sign of dirt 1s noticeable in tho oll
coming out. A gallon of kerosene should suffice.” Stop the enginse,
allow all the kerosene to run out of the governor, and refill with
noew oil., Do not run the governor without oll. Make suro all kerosene
1s removed from governor by filling the governor with oll once, and
ruming it and draining the oll boeforc the final filling.

L, INSPECTION
The pllot valve should be cleaned and inspected every threc months
on switching locamotives and every 25,000 mlles on passcnger locomotives.
The oporation of the ovor-spood trip should be checked perilodically to
detormine that it 1s operating properly.
SPECIFICATIONS
GOVERNOR TRIVE NEW COND, LIMIT

Radial Clearance - Dr. Gear Bushing

tO Stub-ﬁha.f'b s o & 8 @ ® e e * 0 L T .005 - .005 .010
Thrust Clearance - Drive Gear . . » . . .00% - ,011 .020
Backlash 4n Bevel Gears « « +« + » « » » OOk - 006 .012
Backlash for Drive Gear . « « o » « » » o010 = 0L 030

Governor speed at 800 R.P.M, of engine. 872 R.P.M.
(vhen Tachometer is driven from .
governor drive @ear) .« « + + o+ . o .+ 1ltol

GOVERNCR

011 C&p&City .« @ . » L) L4 . L L4 L » 3 Pinte
L‘ll'bricant.......-...‘... &181110011

OVERSFEED TRIP

Clearance Flyweight to trip latch . , . .025" & .005"
Trip speed P s e ¢ e 5+ &t s s e s s & 880 + 10 R.PM, of engine

OVERSPEED TRIP SFRING ON WEIGHT NEW

Free Longth o « o o o o s o o o » » o o 5=11f16" ¥ 1/32" Use until Broken
Load + s « o s o o o s o o s s s o« o . 159 to 169# at L-1/2¢
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ADJUST NUTS TO SHUT DOWN
SLIGHTLY BELOW IDLE SPEED

ADJUST SCREW TO CONTACT

LEVER AT MAX|MUM SPEED LN
(WITH COVER ON 2
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PLATE 1472
REV.A.
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SECTION XTI
ELECTRO~PNEUMATIC GOVERNCR CONTROL

GENERAL DIESCRIPTION

To control the speed of an engine electrically, rather than
be direct mechanical connection, the electro-pnicumatic governor
control is used. This device, sometimes called the "grasshopper",
consists of four air operated plstons, each controlled by a magnet
valve, and connected In such a way that by energizing different
combinatlions of these magnet valves, cight different engine speeds
arc avallable. In this way any number of engines can be controlled
from one controller. %Plate 11-1 shows this equipment with the cover
romoved,

SERVICE INFORMATION

For maintconance of magnet valves in this equipment sce Bull-

1. TLUBRICATIORN:

The air piston leathers should be softened with Gulf Eskimr>
"B 0il - E.M.C, #8047697. Scak the lcathers in oil every time uhe
alr pletons are teken apart for inspection.

The linkage with bushings 1s lubricated by a drip from oillers
above the casc, Moisten the felt in the oller reservolr with cngine
oll every 25,000 miles. Keep all internal parts clean. The link~
age with ncodle bearing needs lubricating much less often.

The magnot valves recelve no lubrication,
2. LINKAGE ADJUSTMENT:

The adjustablc turnbuckle at the upper R.H. corner (See Plate
11-1) should be set sc that the top horizontal lever doce not strike
the case at its cxtreme position. The approximate length of this rod

betwoen centers is 10-11/16", Increasing this distance decreases
engine speed and vice versa.

For adjustments of the linkage between the governor control
and the engine, see Section XII, Plate 1337.

3. PARTS REPLACEMENT :
The linkage pivot bushings are pressed in place. The air

plston springs are removed by removing the head on the cylinder blocks
and removing nut 57, Plate 1713,

11 60
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Renew plston leathers, if worn, by removing head piston as-
sembly. To insert pistons with leathers in place, lubricate the
leather with air cylinder oil and take care not to cut the leather
ontthe edge of the casting.

L, INSPECTION

The electro-pneumstic governor control should be cleancd and

inspected evory six months on switching locomotives and every 50,000

miles on passenger locomotives., At this times, scften the leathers
1T necessary with'air engine” o1l and clean and test the magnet valve,

SPECIFICATIONS

Magnot Valve Data o« o o + « o o + » » » » See Bulletin 60k

Radial Clearance - Link Bushing to Pin . Now .0005 - ,0025,
Limit .010

PLUNGER SFRING

Froo Length + o v ¢ v o o o o o o o o be9f16" + 1/16"

Load P & 8 % & & 8 & & & 2 & 4 & s s 0 5&% to 62# &‘t 5"1/8"
PISTON TRAVEL
Tower PASODE & ¢ o o ¢ o v o v o o o T/16"
Uppor PLSTONS v v v o o o o o o o & o 1f2"
MAGNET VAL
THROTTLE T VES ENGINE
ENERGIZED SPEED
POSITION R.P.M,
A B C D
QFF * 0
----- ENGINE
IDLE 275
SFEED
1 275
— CHART
2 * 350
3 * k25
L * * 500
5 * * * 575
6 * * * * 650
7 * * 725
.8 _ * * * 800

1101
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MAGNET

AIR
PISTONS

O!L DRIP HOLES

VALVES

PIVOT PINS
AIR SUPPLY TO "D" VALVE
AIR SUPPLY TO"A%,"B", & C" VALVES

ELECTRO-PNEUMATIC GOVERNOR CONTROL

ADJUSTABLE TURNBUCKLE

PLATE I1-1
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SECTION XII

GOVERNOR LINKAGE, PIIOT VALVE LINKAGE,
INJECTGR LINKAGE,& PILOT VALVE

GENERAL DESCRIPTION

GOVERNOR LINKAGE (See Plate 1337, Fig. 1)

Thie title in this bulletin applies to the turnbuckle and ad-
Justable bar which conmnects the Electro-Pneumatic Governor Control
to the Governor, (Not used on mechanical throttles).

PILOT VALVE LINKAGE

This is the linkage on the governor which actuates the pilot
valve (See Section X for operation of pilot valve).

INJECTOR LINKAGE (Sce Plate 1321)

Thie term in this bulleth covers all the linkage which moves
the fuel racks in tho injectors. Thie linkage 1s powered by the
governor scrvo-motor,

PILOT VALVE

The load regulator pilot valve is covered in the load regulator
insgtruction bulletin.

SERVICE INFORMATION

1. SETTING GOVERNOR LINKAGE:

If the pointers do not line up with the marke on the indicator
plates, check all possible causes. (See Plate 1337).

2. SEITING INJECTOR LINKAGE: (See Plate 1321)

A special tool for measuring inJjecctor rack sctting is available
(Sce Bulletin 1702.5), This tool 18 constructed in such a way that
the dimension "Y' on plate 1321 can be moasured.

TO SET INJECTOR LINKAGE:

a. Back off on all Injector racks by changing thc micromcter
adJustment so that when the servo-motor 1s brought up to
the top of its travel, the injector racks will not be Jammed.

b. Raise the sorvo-motor to tho top of 1tes travel which is ap-
proximately 5/32" gap between top of clevis and the boss on
the servo-motor, Use a governor Jack.
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c. Adjust the injector racks to 5/8" between the injector body
and the end of the rack.

d. Servo-motor piston travel should be one inch.
3. LUBRICATING LINKAGE

Use a ball bearing grease. ILubricate the linkage monthly.
4, INDICATOR PLATES:

There arc two indicator plates on electro-~pneumatically control-
led engines, onc mounted on top the governor, or behind the "grass-
hoppor" (Scc Plate 1337, Fig. 2) and the other mounted at the baso of
the governor (Sec Platc 1337, Fig. 3). Both arc graduatcd with a "STOP"
position, and "IDLE" position, and scven additional graduations. The
first mentionecd dial (not used on locomotives with direct throttle to
governor linkagc) is an indication of what position the throttlc is
in., Thc second mentioned dial 1s an indication of the injector rack
sctting. Refercnce to theec dilals will show the rclationshilp between
the throttle position and the injector rack sctting. This factor is
depondent upon the load the locomotive 1s pulling. Stuck injector
linkage, a faulty governor, improper linkage scttings, ctc., can be
discovorcd by becoming familiar with thesc dial scttings. Hand op-
crate the linkage to check for binding.

5. INSPECTION

Every month check the setting of the governor linkage, pilot
valve linkage, and injector linkago as outlined in this scction.

6. SETTING LOAD REGULATOR PILOT VALVE LINKAGE (Scc Platc 2230)

In order to sct the pilot valve linkage, the balanccd position
of the pilot valve must be known. Thie 1s the position which causos
no movemcnt of thc load regulator. A figurc is stamped on the top of
the packing box (Ref. 72, Plate 13-13), which is the distance in
64the of an inch fram the top of the packing box to the bottom of the
clevis - 1.c., the figure being 56 means the distance is 56/64". This
is the dimension "Y" when the valve is balanced.

This pilot valve linkage has only two adjustments, i.e., the
angular position of th. governor arm and the length of the governor
arm, Changing the length of the govermor arm changes the total travel
of the pllot valve plunger and changing the angular position of the
governor arm ralses or lowers the pllot valve plunger.

The inJjecctor linkage must be sctiaccording to paragraph 2.

With the cnginc shut down:

a. With the throttle at idlec position and Scrvo-Motor plston
held so that "X" is 1-1/32", sét the governor arm to the
approximate dimensions shown in table,
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PROCEDURE:
RAISE SERVO-MOTOR TO TOP OF TRAVEL
THEN ADJUST "Y" TO %

"

1.338
RACK TRAVEL
EQUALS I" OF
GOVERNOR
TRAVEL

e 18%" (APPROX)—,

ADJUSTMENT TO EQUALIZE BANKS

INJECTOR LINKAGE
PLATREV 81321

ADJUSTMENT TO EQUALIZE
INJECTORS

"¥"1$ THE DISTANCE
BETWEEN THE INJECTOR .

BODY AND THE END
OF THE RACK,

diog) anno)s 04999
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b. With throttle at full speed position and Servo-Mctor piston
held to the dimension '"X" as given in table for the partic-
ular engine being set, the pilot valve should be balanced.
The governor arm may be lowered or raised to give this posi-
tion, which is important and MUST be held.

¢. Return throttle to idle position and hold Servo-Motor piston
so "X" is 1-1/32"; pilov valve plunger should now be in
position so that "Y" is in position shown in table.

d. If pilot valve is low the governor arm is too long., If
pilot valve is high, the govornor arm is too short.

¢. Repealt steps 2 and 3 untll proper conditions arc met for
both idle and full speed conditlons,

"Y" FOR THROTTLE "X" FOR FULL

TYPE OF LOCOMOTIVE IN TDLE POSITION THROTTLE POSITION A" B"
600 H.P. Switcher "Y¥ at balanco less
(Max. Starting Field) 1/32 to 3/64" 5/16 2" Approx. 8° Approx.
200 H,P, Passcnger "Y' at balance lcss 7/16 1-11/16" 9°® Approx.
1000 H.P. Switcher 1/32 to 3/64" Approx.
(Max. Starting field)
Froight 1350 HP Engine "Y" at balance plus 7/16 2-1/4" 13° Approx.
(Min. starting fiold) 1/32 to 3/64" Approx,

2000 H.P. Passenger . . .’
(Min, starting field) Settings same as Freight
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SECTION XIIT
FUEL OIL SYSTEM
GENERAL DESCRIFTION

Fuel is pumped from the fuel tank through the fuel filters to
the fuel manifold on the side of each bank of the engine. After
passing through the injector where a portion is used the fuel flows
to the crossflow manifold which conveys it back to the tank.

The engine fuel oil system consists of the fuel manifolds, fil-
ters, and the injector.

SERVICE INFORMATION

NOTE: TFor service Information in the Locomotive Fuel System, sce the
Locomotive Instruction Bulletin,

1. CLEANING FINGER STRAINERS AND INJECTOR FILTERS:

A monthly Inspcction and cleaning of the strainers and lines
will eliminate the possibility of dirt reaching the injector. Clean
the finger straincrs by washing in a petroleum scolvent and blowing dry
with compressed air. The cindered bronze injector filters should be
thrown away when dirty, and replaced with new ones, For cleaning pro-
cedure of Duplex bronze filter scc paragraph 3.

2. AIR LEAES:

Alr entoring the fucl system will cause the cngine to missfire
or even stop. If a cylindor falls, then starts firing again, it 1s
an indication of an air lcak., Inspect thc suction linos periodically
for air leaks,

3, CLEANING SINTERED BERONZE (Duplex) FUEL FILTER ELEMENTS

Stecam: Dry steam from a sultable nozzle at fairly high pressure
directed first on the 1lnside of the filter, then on the outside and
finally on the inside, will remove the dirt and will do a good Jjob of
cleaning. A sultable fixture for holding the filter clement would be
of considerable help. The Jet of steam should be dirccted at the in-
side surfacec perpendlcular to the surfacc, in order to force the dirt
from the inside toward the outside. Then 1f the steam Jet 1s directed
at an angle to thce surfacc on the outside, most of the dirt will be
blown off and very little forced back through the filter., A final
cleaning from the inside will leave the filter clement in a clean con-
dition. The fllter must be freo from molsturc before putting it back
in service. Dip in alcohol and blow dry with clean dry air.
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Alcchol: Soak the filter element in alcchol for 5 to 10 minutes
with the open top resting ou a rack, so that additional dirt will not
got on the inside of the filter, In some cases after cleaning once
or twlce by blowlng alr fram the inside to the outside, it may be neces~
sary to blow alr from thc outside to tho inelde to remove accumulations
from the insido of the filter.

Lacquer Thinner: Use samc as alcchol

It may be dosirable, cspeclally with cortaln fuols, té soak the
filter in cither alcolhicl or lacquer thinner, depending on which works
better for the particular fucl used, before clecaning wlth steam. The
sungeotod soaking time when using either alcchol or lacquer thinner
alonc may also be increased if necessary.

Any of the above operations should be repeated when an increase
in pressure on the fuel gauges indicates that the clement is clogged.

4, TURNING DUPLEX SINTERED BRONZE FILTER HANDLE

. The handle on the side of the fllter controls the flow of fuel

through the filter clements. The handle should be either to the left
or right so that only one filter i1s in operation at a time. By ob-
arving the condition of the elements when they are removed for clean-
ing, a definite schedule can be set up so that at regular intervals
the handle is turned and the element cleaned.

SPECTFICATIONS

FUEL OIL SPECIFICATION
Flash (MIN.) o o o ¢ ¢ ¢ ¢ s o o o v o o + o o s 150° F,
Viscosity (S.8.U.) at 100° F. . + ¢« « « + « « « 3570
Viscosity (S.8.U.) at 32° F. (Max.) . . . . » . 100
Conradson Carbon (MoX.) « v « o « « ¢« o s s o o 5
Pour Point in degrecs F. (Max.) + « + « ¢« ¢« « « O
Water and Sediment (Max.) . . v + « v ¢ o o & « 1%
Ah (MBX.) v v v v o o o v o h e e e e e e e e e 029
SUIphur (MaXe) v o o o v o o o s o s o o o o o o O
Cetane Numbor (MIn.) « v ¢« o ¢« « ¢ ¢ o ¢« ¢« s o« « 50

NOTE: It is deslred that the fuel be free from any acid which, in
contact with any metal, will form scap in sufficient quantities to
plug up the fuel filters.
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SECTION XIV
BLOWER AND AIR INTAKE SILENCER

GENERAL DESCRIPTION

In the scavenging process employed in these two-cycle engines
alr forced into the cylinders by the blower (See Plate 1328) thor-
oughly sweeps out all of the burned gases through the exhaust valves,
and effectively cools the internal cngine parts.

The blower supplies the fresh air necded for combustion and scav-
enging. Two hollow aluminum rotors, each with three lobes, revolve
with very closc clearances in an aluminum housing bolted to the rear
end of the engine. To provide continuous and uniform displacement of
the air the rotor lobes arc madec with a twisted or helical form.,

Three lobes are provided becamuse this is the smallest numbor that will
give a continuous air flow.

The alr entering the blower inlet from the air clcaner is picked
up by thc lobes and carricd to the discharge sidec of the blower. The
continuous discharge of fresh ailr from tho blower creates an air pres-
surc of about threce to five pounds per sguare inch in the air chamber
of the crankcase. This pre-compressed air swceps through the belt of
intake ports as soon as the plston uncovors these openings.

As the intake alr enters the cylinder it is given a rotational
motion by the anglc of the intake ports, insuring thec expulsion of
all traccs of burned gas. This rotation continues throughout the
compression stroke and lmproves the combustion,

The front rotor shaft bearings locate the rotors endwise and
maintain a clearance between the rotors and the housing. The rotor
lobes do not touch but roll together through a set of closcly fitted
timing goars. All bearings recclve pressure lubrication from the
engine oill system.

On Plate 1700, Fig. 1 shows a crogs section of a blower; Fig. 2
shows the alr cleaner; and Fig. 3 shows a cross scction of the tach-
ometor drive portion of a blower.

SERVICE INFORMATION
1. SERVICING BLOWER:

Blowers should be rcturncd to Electro-Motive Corporation for
repair,
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2, CLFANING AND LUBRICATING BLOWER INTAKE CLEANER:

This operation is of great importance and should be done thor-
oughly and frequently. Remove the element and wash 1t in an air-
agitated tank of petroleum solvent, carbon tetrachloride, Oskite,
or any cleaner which cute all the dirt and oil film from the fllter.
Dry the element with compressed air and dip it in clean, warm engine
oil for a few minutes. Allow the element to drain for at least 12
hours in a warm room, This procedure should be repeated on an average
of once a week, depending on operating condition. A drawing of a tank
for cleaning alr filters will be sent upon request.

It is very important that the filter housing be thoroughly wiped
out and cleancd each time the element is removed for cleaning or any
other reason.

3. BLOWER INSPECTION

It 18 rccommended that blowers be allowed to run four years or
one million miles in road locomotive service. (This will include
passenger, freight and trenefer locamotives), It is recommended that
blowers be run for gsix years in switching service. At this time the
blowers can be sent in to EMC for rebuilding on a unit cxchange basis,

If bearing wear on blowers becames great enough for actual
rotor interference, maintainers will be quickly warned by an actual
clicking noise of the blower rotors. Also there wlill be definite
chowing of aluminum dust in the blower support housing and in the air
box, Such a blower should be removed at oncc.

If blower oil seals are badly worn, an excessive amount of lu-
bricating oil will be found running down the blower support housing
into the air box.

SPECIFICATIONS
6 & 12 CYL, 16 CYL.
Blower speed (At 800 R.P.M, of engine) . . . 1490 R.P.M, . 2030 R,P.M.
Tachometer speed at blower (if mounted
here). . . . . . 1490 R.P.M. 20%0 R.P,M.
Blower capacity (per dblower) . « « « « o . 2100 C.F.M. 2860 C.F.M.

Blower head at 800 R.P.M, of Engine (Approx) 6-8" of Mercury

NEW COND. LIMIT

Clearsnce - Rotor to Rear End Plate , . . . .012" « 023"
Clearance - Rotor to Front End Plate . . . . .0085"~-,0165
Clearance - Housing to Rotor . « ¢« &« &« « . o 008" - 012"

Clearance - Rotor to Rotor . . . . . . . . L008" - 012"
Radial Clearance - Rotor Shaft Brg. . .« . 003" - ,0045"

Thrust Clearance - Rotor Bearing . . « . . . .002" - ,005" .010"
Backlash - Synchronizing Gears . . . « . . . .0015"~ ,0025" .006"
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SECTION XV

ACCESSORY IRIVES
GENERAL DESCRIPTION

ACCESSCRY DRIVES

The oil pumps, water pumps, and governor are driven from a
spur gear train located at the front of the engine.

On the top of the accessory drive housing 1s a breather of
the copper wool type. This accessory drive housing also contains
the harmonic balancer on the crankshaft. (Not on all engines.)

SERVICE INFORMATION

1. REMOVING ACCESSCRY IRIVE HOUSING COVER:

‘First remove all piping and linkage, then remove oil and water
pumps, governor, and governor.drive. Pull the cover away from the
englne (with the weight completely takon by Jacks or a crane) until
all studs are clear. Ceare must be taken not to put any weight on
the studs.

2., CLEANING ERFATHER:

Wash in a petroleum solvent, (not gasoline) and dry. Dip in
#10 o1l and let drain before replacing.

3. ACCESSORY IRIVE GEAR

The accessory drive gear (mounted on the crankshaft) is of
two sections, an Inncr and outer. Power is transmitted from onc
to the other through leaf springs, lubricated from the englne oil
system. The inner and outer portion of this gear should not bc bind-
ing. The gear should be inspected for broken springs whenever work
is being done to this part -of the cngine. This gear is shown on
Plate 4-3, 4-4, 4.5 gnd 17-11,
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SPECIFICATIONS
6 - 567 8 - 567
ACCESSORY NO. RATIO TO NO. RATIO- TO
IRIVE TEETH CRANK , TEETH CRANK,
Crankshaft 113 1 113 1
Scav. 011 80 1.41:1 80 1.41:1
Press, 01l 80 l.41:1 80 1,41:1
Gov. Drive 113 1:1 113 1:1
R, Water Pump 37 3.05:1 37 %.05:1
L. Water Pump -~ - - -
12 - 567 16 - 567
Cranksheft 113 1 113 1
Scav. 011 80 1.41:1 80 1.41:1
Press, 011 80 l.h41:2 80 1.41:1
Gov, Drive 113 1:1 113 1:1
R, Water Pump 37 3.,05:1 37 3.05:1
L, Water Pump 37 3.05:1 37 3.05:1
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~ ELECTRO-MOTIVE CORPORATION
OFERATING AND MAINTENANCE BULLETIN 150
MODEL 567 ENGINE

CHANGE NOTICE NO. 1

1l.- Insert plate 1775 Rev. C. in place of plate 1775 Rev. B.

2.- Add the following paragraph to page 105.
OVERSIZE LINERS

The dimensions of cylinder liners which are
oversize are simllar to those on Plate 1775 except that
‘each figure shown indicating diamster is increased by
.030" or .060" as the case may be. These are the two
oversizes supplied. A standard liner which has worn
beyond the limitse prescribed on FPlate 1775 can be
returned to E.M.C, for refinishing to the next oversize.

When measuring the wear of oversize liners s Simply
add .030" or .060" to the figures given on Plate 1775.

3+~ On page 303, third paragraph from top, change to read "The blade
connecting rod will be in the right bank.”

L,- On page 1202, add to the last line "2000 H.P. Passenger Loco-
motives with minimim start field." The setting for this
is the same as for the Freight Locomotive.

Attached - Plate 1775 Rev. C.

Changed By : R. L. Eby ~ H. B. Ellis,
Date: Sept. 12, 1941 Service Manager






