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Classification of Lubricants

The Society of Automotive Engineers (SAE), the
American Petroleum Institute (APIl), and the Na-
tional Lubricating Grease Institute (NLGI) put oil
and grease in classifications and grades according
to temperature and use.

Engine Oil

The SAE number is the viscosity of engine oils;
for example, SAE 30, a single viscosity oil. Engine
oils are also indentified by dual numbers, SAE
10W30, a variable viscosity oil.

The API classification (SD, CD, etc.) is the oil
performance in terms of engine usage. Only oil
specified in Section 1050 is to be used. These oils
have the needed chemical additives to give maxi-
mum engine protection. Both the SAE grade and API
classification must be found on the container.

Gear Lubricant and Grease

Gear lubricant and grease must be that specified
in section 1050.

Special Tools

There are some special tools that are needed to
remove and install, disassemble and assemble,
check and adjust the component parts of this ma-
chine. Some special tools are easily made locally
and the necessary information to make the tool isin
this service manual. Others are more difficult to
make locally and must be purchased. Use these
tools as recommended in this service manual for
your personal safety and to do the job correctly.

Special tools that were ordered from Case Ser-
vice Parts Supply are now available from Service
Tools in the U.S. and from Jobborn Manufacturing
Co. in Canada.

Address your orders for special tools to:

Service Tools
P.O. Box 314
Owatonna, Minnesota 55060

Jobborn Manufacturing Co.
97 Frid Street
Hamilton, Ontario L8P 4M3
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188 DIESEL ENGINES

General

TY P teteee e Case Open Chamber, 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
FIring Order ...ttt e e 1-3-4-2
BOrE it i e i e e e ettt e, 3-13/16 Inches (101.6 mm)
] { o] - PPN 4-1/8 Inches (104.8 mm)
Piston Displacement ..........ciiiiiiiiiiiiiiii ittt 188 Cubic Inches (3 081 cm?)
ComPression Ratio .. ...ttt i i e e e e e 175to0 1
NO Load Governed Speed ........ciiiiiiiititiittie ittt eenaeeeneeennniesenneeanaanaaeeennns 2150 RPM
Rated Engine Speed .........ooiiiiiiiiiiiiiiiiiiiiiiiiiiit ittt 2000 RPM
Engine Idling Speed .. ...t i i e e e 725 to 775 RPM
Valve Tappet Clearance (Exhaust) ...........coiiiiiiiiiiiiiiiiiiinnnn.. (Cold) 0.014 Inch (0.356 mm)

(Intake) . ....oiniiiitii it it i et (Cold) 0.012 Inch (0.305 mm)

Piston and Connecting Rods

RiNGS Per PistOon ... i i i i it i e it i et e e i 3
Number of CompPression RiNgS ...ttt ittt tttaeetitieieeetataenennnns 2
NUMbeEr Of Oil RiNGS ..ottt i it i i et ittt et i ettt s eaiaaeeeennnns 1
B0/ o130 L2 T Full Floating Type
TypeBearing ......ccooeviiiiiiiiiiiinnn Replaceable, Precision Steel Back, Copper-Lead Alloy Liners

Main Bearings

NUMDEr Of BEANNGS .. ovtiiiiii ittt ittt ittt ittt iiiiaaeeeineenanns 5
TypeBearings ......ocovvviviiiiiiinn.. Replaceable, Precision Steel Back, Copper-Lead Alloy Liners

Engine Lubricating System

Crankcase (Without Filter Change) ...........coiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnn.. 6 Quarts (5.7 liters)
(With Filter Change) .......cviiiiiiiiiiiiiiiiiiiieit it iieiainnnes 7 Quarts (6.7 liters)

Oil Pressure .......oviiiiiieiiiiieeiiiinenenanesannanens 50 to 70 PSI (345 to 483 kPa)(3.45 to 4.83 bar)
with Engine Warm and Operating at Rated Engine Speed

TYPE SYStemM i i e i e e et e, Pressure and Spray Circulation
L 11 I =0T T Gear Type
[ 11 I 1§ = Full Flow Spin on Type

Fuel System

Fuel Injection PUMpP ... i i i ittt ittt ettt iieiieaeeeeaaens Roosa-Master
L ¥ T 0T o 300 1 1411 Vo 7 Degrees Before Top Center
LU= I o 1T o o ¢ TN Pencil Type
Fuel Transfer PUMpP .. .oiiiiiii i ii ittt i i i Vane Type, Integral Part of Injection Pump
GOvernor .......coeeeeunn.. Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
LU= I 1 =1 - Full Flow Spin on Type

Rac 9-46321 Issued 2-80 Printed in U.S.A.
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GENERAL INFORMATION

The following pages show decalsthatarein-

stalled on the machine and machine attachments.
Part numbers for the decals are also shown. When
decals are needed, check the parts catalogto be
sure the part number is correct. Decals are available
separately or in a kit for this machine.

1.

The condition of all decals about the operation
of the machine and/or attachments must be
easy to read.

The condition of all decals thatstartwith the
words WARNING, CAUTION, or DANGER must
be easy to read.

Replace any decal that is damaged or is not easy
to read.

Remove the old decal before installing a new

decal. Use enamel thinner to help remove the
old decal.

Remove all dirt, grease, and oil before installing
a new decal.

Use standard procedure to prepare the machine
or attachment for painting.

a. Remove all dirt, grease, and oil from the sur-
face to be painted.

b. Wash the area to be painted.

c. Use sandpaper to prepare the surface that is
to be painted.

d. Cover all surfaces that are not to be painted.

e. Paint the machine or attachment.



A WARNING '!

PO

AWARNINGE

MOT COOLAMT CAR SFRAY OUT B CAP 15 REMOVED SUDOSNLY

REMOVE CAP 87 TURMING TO HIRST ROTCH WAIT LWTIL
15 RSLIASID THi® CONTINUS AEMOVAL

CA® SESULT 7AOM FAST CAP REMOVAL

E 1]
T CASE)

I |

ROTATING FAN AND BELTS
CONTACT CAN INJURE
KEEP CLEAR

800358

321-4192 5. 321-5278
321-3708 (UNDER COVER FOR RADIATOR CAP) 6. 321-5301 (BACK OF SEAT)
321-5066 (LEFT-HAND SIDE) 7. 321-3596 (ON BOTH SIDES OF ENGINE)

321-5300 (RIGHT-HAND SIDE)

Figure 1 - Common Decals
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GENERAL INFORMATION

Before making any repairs or adjustments
on an engine, a mechanic or technician must
properly diagnose the trouble.

Locating the trouble and repairing it is only
part of the job, a technician must find and
eliminate the cause of the trouble as well.
Too many repairs are made with no thought
to removing the causes that made the repair
necessary.

For any engine to start or perform properly,
three main requirements must be present:

1. FUEL
2. COMPRESSION
3.COMBUSTION

When any of these requirements are not pre-
sent or limited by some mechanical reason, the
engine will not start and will fail to operate
properly throughout the power range.

FUEL. Fuel system problems can be present
anywhere from the fuel tank, through the fil-
ters and injection pump as well as the injec-
tors. Correct injection pump timing is impor-
tant in the overall fuel system performance.

COMPRESSION. Compression on an engine is
related to the ‘‘breathing function’. Proper
compression is affected by the air cleaner
condition, muffler restriction, valve condition
and operation including proper valve adjust-
ment, cylinder head gaskets, condition of sle-
eves, rings, pistons, camshaft, and camshaft
timing.

COMBUSTION. Combustion is the result of ade-
quate compression to develop enough heat in the
air charge on the compression stroke to fire the
fuel being injected into the engine cylinders.
Proper spray pattern and atomization of the
fuel by the injector is very important. Timing
the fuel injection pump to the engine to a pre-
cise degree BTDC is a vital requirement for
proper combustion.

The engine diagnosis contained in the follow-
ing pages covers many trouble symptoms, the
causes, and what will be necessary to repair
or eliminate the problem. Under each symp-
tom are listed the most common and reoccur-
ing problems progessing to the not so com-
mon problems. Locate your problem symp-
tom in the diagnosis chart and refer to the
pages listed for the probable causes and re-
medies.
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INSTALLATION INSTRUCTIONS FOR M20611 TEFLON
VALVE SEAL KIT

Special Tools Required

M20615 VALVE GUIDE CUTTING TOOL

M20624 SEAL INSTALLATION TOOL

VALVE SPRING COMPRESSOR

STEP 1

, . oy 7 a o
Remove the cylinder head from the engine
block. Refer to section 2015 for head remov-
al. NOTE: This cylinder head requires two
M20611 Kits.

STEP 2

Place cylinder head on work bench.

Install a valve spring compressor.

STEP 4

VALVE KEEPERS

Compress valve spring and remove valve ke-
epers. IMPORTANT: Valves and valve kee-
pers should be marked when removed to in-
sure that they will be reinstated in their ori-
ginal location.



Remove spring. Remove valve.

STEP 7 STEP 10

Remove spring seat. Remove all the valve assemblies.
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STEP 13

MINIMUM 1/16” WIDE FLAT

PP

Wash, clean and inspect head. Use a rotary
brush to clean around and down into valve
ports. Refer to Section 2015 for complete
head reconditioning.

STEP 12

Clean valves with a fine power drive wire

brush, removing all carbon and varnish de-

posits. Be careful not to scratch valve stems. » - AR ' - :

Refer to Section 2015 for valve inspection. Check valve guide top surface. There must
be a minimum of a 1/16” wide flat around
entire top surface.

STEP 14

e St

Use M20615 tool in a electric drill (if required)
to provide necessary flat area on valve guide.
IMPORTANT: Do not exceed 450 RPM drill
speed when using valve guide cutting tool.
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STEP 15

Dip valve stems into HDM #30 oil before
assembly in cylinder head.

STEP 16

Install spring seat.

STEP 17

Place plastic installation cap, provided in kit,
on the end of the valve stem. NOTE: Cap pre-
vents sharp edges on valve stem grooves from
cutting valve seal.

STEP 18

25

Carefully start valve seal on cap and hold
thumb against white seal insert to avoid dis-
lodging it. Push seal down until seal jacket
touches top of valve guide.

STEP 19

PLASTIC CAP

Remove installation cap and save, since it
must be reused.

STEP 20

Use M20624 tool and press seal down over
valve guide until seal is flush with top of guide.



STEP 21

¥

Valve seal installed.

STEP 22

CLOSED DAMPING
COIL END

Install spring (damping coil end down)
spring retainer.

2001-27
STEP 23

Install valve spring compressor.

STEP 24

VALVE STEM SEAL

if f

VALVE KEEPERS
% e

Install valve keepers in outer valve stem
groove.
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STEP 26

Remove spring compressor and tap valve
stem end to seat keepers.

Install teflon seals on the other intake and ex-
haust valves, following the preceeding proced-
ure.

Install cylinder head on engine block follow-
ing procedure outlined in Section 2015.

NOTE: The Case Corporation reserves the right to make improvements
in design or changes in specifications at any time without incurring any
obligation to install them on units previously sold.
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ENGINE TUNE-UP PROCEDURE

STEP 1

Service the air cleaner. Refer to your Opera-
tor’s Manual.

STEP 2
Adjust the belts. Refer to your Operator’s Manual.

STEP 3

Remove breather tube.

STEP 4

Remove valve cover mounting nuts and grom-
mets.

STEP

Remove valve cover and gasket.

STEP 6

e ﬁ@@ﬁ@@ﬁ@
o CW/T Og/T O g¢

FAN ’

Loosen each cylinder head bolt or nut approxi-
mately 1/4 turn and then tighten bolt or nut to the
specified torquing procedure as listed below and
in sequence as shown above. NOTE: Do not lo-
osen all nuts or bolts simultaneously but loosen
and tighten each individual bolt and nut in the
prescribed sequence. The bolt or nut is backed
off 1/4 turn to break the set of the threads caused
by heat, high stress and oxidation. If this is not
done, a false reading is obtained.
1. Nuts w/hardened washers - torque 95-105
ft.Ibs.
2. Grade 8, 12 pt. hd. bolts - torque 110-115 ft.
Ibs.
3.Flanged nuts - torque 90-100 ft. Ibs.

Torque rocker arm mounting bracket bolts to
insure that the bolts have retained 25 to 30 ft.
Ibs. torque.



TIMING POINTER

Crank engine by inserting a screwdriver into
the timing hole in the flywheel housing or tor-
que tube, and by engaging the ring gear teeth
with the screwdriver, align the timing pointer
with the 10° BTDC mark on the flywheel.

Turn the rocker arm adjusting screw on number
one cylinder intake valve inwards to take pressure
off the push rod.

STEP 9

Push down on the number one cylinder intake
valve spring and at the same time push the
rocker arm assembly rearwards.

2002-7
STEP 10

Remove the push rod.

STEP 11

Compress exhaust valve spring on number one
cylinder by using a screwdriver.

STEP 12

Remove the valve keepers.
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STEP 13

Valve keepers removed.

STEP 14

Remove valve spring retainer.

STEP 15

Remove valve spring.

STEP 16

Remove valve spring seat. NOTE: Keep valve
seal in place to prevent valve from falling
through valve guide if the piston is moved too
far.

STEP 17

Install dial indicator on end of valve stem with
valve resting on top of piston.
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STEP 18 STEP 20

VALVE SEAL

Crank engine clockwise until dial indicator Remove valve stem seal from lower valve stem
hand stops moving. Reset indicator to zero. groove.

Crank engine clockwise until STEP 21
.010” shows on the dial indi-
cator. Scribe a mark on the
flywheel in line with timing
pointer.

Crank engine counter-clock-
wise past zero mark on indi-
catoruntil .010” shows on the
dial indicator. Again, scribe a
mark on the flywheel in line
with timing pointer.

STEP 19 Install the spring seat.

Half the distance between
these two scribe marks on STEP 22
the flywheel will be the top
dead center (TDC).

TO CYLINDER
SCRIBE MARKS HEAD CLOSED DAMPING

COIL END

Install the spring with the damping coil end on
top of the cylinder head. See inset above.
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STEP 23

Install the spring retainer.

STEP 24

Compress valve spring using a screwdriver and
install a new valve stem seal in the lower groove.

STEP 25

=

- VALVE KEEPERS

e

Keeping the valve spring compressed, install
the valve keepers in the upper valve stem
groove. Remove screwdriver and tap end of
valve stem to seat keepers.

STEP 26

Push back the rocker arm assembly.

STEP 27

Install the push rod.

STEP 28

. s
s

Release rocker arm assembly and position
push rod beneath rocker arm adjusting screw.



Check and adjust the intake and exhaust valves
as pointed out by the arrows below.

Tappet Clearance - Intake Valves .012”
Exhaust Valves .014”

ﬁ;‘]‘?\\\\\\\\\\'

NO: 1 TDC COMPRESSION STROKE

Crank the engine one complete revolution and
align the timing pointer with the TDC mark on
the flywheel.

Check and adjust the intake and exhaust valves

as pointed out by the arrows below.

Tappet Clearance - Intake Valves .012"
Exhaust Valves .014"

NO. 4 TDC COMPRESSION STROKE

2002-11

STEP 30

Remove and check each fuel injector. Refer to
Section 3013.

STEP 31

Perform a compression test on each cylinder be-
for installing fuel injector.

There are two methods of checking compres-
sion pressure - the cranking method and the
engine running method. The engine must be at
operating temperature for either method used.

A. CRANKING METHOD - Remove all fuel in-
jectors.

B. RUNNING METHOD - Disconnect high
pressure fuel line and leak-off line from
No. 1 injector. Route fuel from these lines
back to fuel tank or clean container. Repeat
for each cylinder.

CAUTION Before cranking engine, make
sure all operating controls are in neutral,

brakes are set and wheels are securely
blocked. ‘
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STEP 32

L &
Clean cylinder head injector bore using bore
cleaning tool A43277.

STEP 33

CLOCKWISE

Always turn tool clockwise. Counter-clockwise
rotation dulls tool. Blow out with compressed
air.

STEP 34

Install Bacharach 70-314 (D-558) compression
gauge adapter.

STEP 35

\INJ ECTOR CLAMP

SPACER\®

Secure gauge adapter with an original injector
clamp assembly and spacer.

STEP 36

Connect Case No. CD-504 compression gauge
to adapter. NOTE: Take several compression
readings on each cylinder using vent valve but-
ton to relieve gauge pressure.
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STEP 37

It is very important that all cylinder pressures
be apprxomately the same. See chart for allow-
able compression pressure variation.

If compression is greater than normal, carbon
deposits are indicated. If reading is below nor-
mal, leaking valves or excessive ring clear-
ance is indicated.

NOTE: To make a simple test when a com-
pression leak is indicated, squirt a teaspoon
of oil into cylinder and recheck compression.
If pressure rises to near normal, compression
loss is past the rings. Very little change in
compression indicates leakage past the valves.

Squirt a few drops of clean engine oil in each
cylinder head injector hole to provide lubri-
cant for carbon dam at lower end of injector
when being installed.

2002-13

STEP 39

Y

Install fuel injectors. Refer to Section 3013.

TEP 40
=B

FUEL LINE SCREEN |

Referto Section 3010 & 3012 for cleaning and ser-
vicing the fuel filters and system.

e | Juouans
ENGINE SPEED COMPRESSION BETWEEN
PRESSURE CYLINDERS
CRANKING | APPROXIMATELY 200 RPM 400 PSI* 25 PSI
RUNNING 800 RPM 480 PSI* 20 PSI
*NOTE: A 4% REDUCTION IN PSI MUST BE ALLOWED FOR EVERY 1000 FT. ABOVE SEA LEVEL.
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