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GENERAL ENGINE SPECIFICATIONS

1835 UNI-LOADER
(188 Diesel Engine)
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188 DIESEL ENGINES

General
TYPE o it e Case Open Chamber, 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
Firing Order ...t e e 1-3-4-2
M L 3-13/16 Inches (96.8 mm)
SIrOKE e 4-1/8 Inches (104.8 mm)
Piston Displacement .............couiiiiiiniii i 188 Cubic Inches (3 081 cm?)
1070 T3] o] =TT o] o T = - T R 17 to 1
NO Load Governed Speed ........oiiuiiir ittt iiie ettt ieeeneennaneeneraunaannnns 2250 RPM
Rated ENgiNe SpPeed .......iiiiiiiitiiet it tiate it iiateaer et ertannanasenanannnns 2100 RPM
Engine Idling Speed .....oiiiiiii i i i i et e e et 800 to 850 RPM
Valve Tappet Clearance (Exhaust) .........ccoiiiiiiiiiiiiiiiiiiannn.. (Cold) 0.014 Inch (0.356 mm)
(Intake) .. oviiii i e e e (Cold) 0.012 Inch (0.305 mm)
Piston and Connecting Rods
ST Te T3 o T gl =] o T o 3
Number of Compression RiNgS . ..... .ttt it ittt et ettt 2
Number Of Ol RiNgS .. ..ottt i i i ittt ee e ittt iaaesaeeeaeeanaaaaenananns e 1
L8720 L0 4 T TP Full Floating Type
TypeBearing .......ocoiiiiiiiiiiinnnann.. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings
NUMDEr Of BeaAINGS ..ottt ittt ittt iaeee et ttianeeeeuneaasenoanasesennnannonaenseeenns 5
TypeBearings .......covvviiiiiiininennnn. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System )
Crankecase CapaCily «..uuuuutiieit it teee ettt 6 Quarts (5.7 litres)
With Filter Change ........iiiiii i i e et ettt et 7 Quarts (6.7 litres)
Ol PresSSUIE ittt ittt ee ettt iiiaaaannns 50 to 70 PSI (345 to 483 kPa)(3.45 to 4.83 bar)
with Engine Warm and Operating at Rated Engine Speed
VP Sy S M Lot e Pressure and Spray Circulation
L 1L o T 1 1T N Gear Type
L0 1 I 11T Full Flow Spin on Type
Fuel System
Fuel Injection PUMD ... oot i e e e e e e Roosa-Master
Pump Timing ..o i e 4 Degrees Before Top Center
Fuellnjectors ...ttt Pencil Type Opening Pressure 3200 PSI (22 063 kPa)
Fuel Transfer PUMP ...ttt it reeennnnnns Vane Type, Integral Part of Injection Pump
Governor .................. ‘Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
Ist Stage Fuel Filter ... ..o e e Spin on Type
2nd Stage FUuel Filter .. .....ouitii ittt et e e e e et Spin on Type

NOTE: The cAseCORPORATION reserves the right to make improvements in
design or changes in specifications at any time without incurring any obliga-
tion to install them on units previously sold.

Rac 8-22720 Issued 6-80 Printed in U.S.A.
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GENERAL INFORMATION

1. All decals about the operation of the machine
must be in a condition so that you can read the
decals easily. Replace any decal that is dam-
aged or cannot be read.

REVIEW OPERATORS MARNUAL
2. All decals that start with the words WARNING, BEFORE OPERATING THIS MACHINE

CAUTION, or DANGER must be in a condition

so that you can read the decals easily. Replace ALWAYS:
. 1 FASTEN SEAT BELT SECURELY BEFORE STARTING
any decal that is damaged or cannot be read. ENGINE
2 KEEP BOTH HARDS ON CORTROLS AT ALL TIMES
WHILE OPERATIRG VEHICLE
3. When you paint the machine or attachment, put i 3::':;\:0‘;252?\;0“ MILLSIDE OR RAMP @
covers over the good decals and remove the OPERATION

5 BLOCK ELEVATED COMPORENTS BEFORE

decals which have damage or cannot be read SERVICING EQUIPMENT

easily. Use enamel thinner to make the decal

easier to remove. NEVER:

LEAVE PMMACHINE WITH LOADER ARMS RAISED

2 PLACE ARY PART OF OPERATORS BODY URDER
LOADER ARRS OR ATTACHMERNTS

3 ALLOW RIDERS

-

4. Remove the old decal before you install a new

decal. Use enamel thinner to make the old decal 4 LEAVE MACHINE WHILE ENGINE IS RUNNING
easier tO remove 5. LEAVE RRACKHINE WITHOUT SETTING PARKING
° BRAKE

800626

5. The following pages show decals installed on 1 321-3059, SEE FIGURE 1 FOR LOCATION
the machine or attachments. Part numbers of e
the decals are also shown. When replacement Figure 2

decals are needed, check the parts catalog to
make sure that the part numbers are correct.

BATTERY ACID CAUSES SEVERE BURNS
Batteries contain sulfuric acld Avoid contact with skin, eyes or clothing.
Antidoto: EXTERNAL-Flush with water INTERNAL-Drink large quantities of
water or milk. Follow with milk of magnesia, beaten egg or veg. oil. Call
physician immediately Eyes:Flush with water for 16 minutes and get prompt D
medical attention

BATTERIES PRODUCE EXPLOSIVE GASES.
Keep sparks, flame, and cigarettes away Ventilate when charging or using

in enclosed space Always shield ayes when working near batteries

KEEP OUT OF REACH OF CHILDREN

1 321-2996, SEE FIGURE 1 FOR LOCATION 800627

Figure 3

1. 321-3059, See Figure 2

2. 321-2996, See Figure 3
3. 321-3705, See Figure 4

Figure 1

BEFORE STARTING ENGINE

STUDY OPERATOR'S MANUAL SAFETY MESSAGES
READ ALL SAFETY SIGNS ON MACHINE :j
CLEAR THE AREA OF OTHER PERSONS 1

LEARN & PRACTICE SAFE USE OF
CONTROLS BEFORE OPERATING

IT1S YOUR RESPONSIBILITY TO UNDERSTAND AND FOLLOW MANUFACTURER S INSTRUCTIONS
ON MACHINE OPERATION SERVICE AND TO OBSERVE PERTINENT LAWS AND REGULATIONS
OPERATOR AND SERVICE MANUALS MAY BE OBTAINED FROM YOUR EQUIPMENT DEALER

i
321 370
1 321-3705, SEE FIGURE 1 FOR LOCATION 800628

Figure 4
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IMPORTANT

1. 321-3060 .

2. 321-3062 - steering control levers .
3. 321-2507 - ignition 1. 321-5835

4. 321-3385 - disabled machine 2. 321-230 Diesel, 321-18 Gasoline
5.

6

7

321-4197 - hydrostatic warm-up 3. 321-2973 - torque wheel nuts
321-5847 - throttle

Figure 8
321-5848 - parking latch

Figure 5
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1. 321-5113

Sobm 2. 321-5835

1. 321-5847 3. 321-3150

2. 321-2435, See Figure 7. 4. 321-5846
5. 321-2973, See Figure 8.

Figure 6

Figure 9

ETHER STARTING AIDa

800629
1. 321-2435, SEE FIGURE 6 FOR LOCATION

Figure 7



IMPORTANT

USE ONLY J I CASE CO.
TYPE "TCH” HYDRAULIC O)
OIL. CHANGE OIL EVERY
1000 HOURS

IMPORTANT

E

1. 321-3386, SEE FIGURE 10 FOR LOCATION
Figure 12A

®©

1. 321-3386 - TCH hydraulic oil
. PRESSURE COOLING SYSTEM
3. 321-2733, See Figure 12 :
4. 321-3061, See Figure 13 800632
5 321'4346, See Figure 14 1 321-3061, SEE FIGURE 10 FOR LOCATION
6. 321-5846 Figure 13
Figure 10
o NoT AWARNING

ATTEMPT TO
POLARIZE
ALTERNATOR.

ROTATING FAN

CONTACT CAN INJURE
KEEP CLEAR

DO NOT
GROUND 1 321-4346, SEE FIGURE 10 FOR LOCATION
FIELD OR Figure 14
OUTPUT
TERMINALS

800633

800630
1. 321-1061, SEE FIGURE 10 FOR LOCATION

Figure 11

CHECK
HYDRAULICO
FLUID LEVEL

800631
1 321-2733, SEE FIGURE 10 FOR LOCATION

Figure 12

1. 321-5846
2. 321-3386, See Figure 10

Figure 15
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LOADER ARM

800635

1. 321-5849, SEE FIGURE 18 FOR LOCATION

Figure 19

‘@ L8P

@
R

1. 321-3150 BUCKET
2. 321-5112 800636
3. 321-5835 1 321-5850, SEE FIGURE 18 FOR LOCATION
4. 321-2973, See Figure 17 Figure 20
5. 321-5846

Figure 16

IMPORTANT

TORQUE WHEEL NUTS 80-90 FT. LBS.
RETORQUE EVERY 2 HOURS UNTIL STABLE. @

CAUTION: DO NOT OVER TORQUE

‘

2
.
:

800634
1 321-2973, SEE FIGURE 16 FOR LOCATION

Figure 17 : :ir >
‘ g ) §o
T ki , l ™
: - \ %‘\\ ¥ - i
1. 321-6214, See Figure 22
Figure 21

1. 321-5849, See Figure 19
2. 321-5850, See Figure 20
Figure 18
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A\ WARNING

IF YOU SERVICE THE MACHINE WITH THE LOADER LIFT

ARMS RAISED ALWAYS USE THE SAFETY STRUT
FAILURE TO FOLLOW THIS PROCEDURE CAN CAUSE
SERIOUS INJURY OR DEATH IF THE LOADER LIFT

ARMS ARE LOWERED BY ACCIDENT

PROCEDURE TO USE THE SAFETY STRUT
MAKE SURE THE LOADER BUCKET IS EMPTY. LOWER
THE LOADER BUCKET TO THE GROUND AND STOP THE
ENGINE
REMOVE THE REAR PIN FROM THE SAFETY STRUT AND
LOWER THE SAFETY STRUT ONTO THE LIFT CYLINDER
START THE ENGINE AND SLOWLY RAISE THE LOADER LIFT
ARMS UNTIL THE SAFETY STRUT IS ON THE LIFT CYLINDER
ROD SLOWLY LOWER THE LOADER LIFT ARMS UNTIL THE
SAFETY STRUT MAKES CONTACT WITH THE LIFT CYLIN
DER TUBE
INSTALL THE REAR PIN IN THE SAFETY STRUT

o

PROCEDURE TO PUT THE SAFETY STRUT IN STORAGE

REMOVE THE REAR PIN FROM THE SAFETY STRUT
START THE ENGINE AND RAISE THE LOADER LIFT ARMS
APPROXIMATELY ONE OR TWO INCHES (25 TO 50 mm).
USE THE RELEASE LEVER TO RAISE THE SAFETY STRUT
ABOVE THE LIFT CYLINDER

SLOWLY LOWER THE LOADER LIFT ARMS UNTIL

THE SAFETY STRUT IS-/ABOVE THE LIFT CYLINDER TUBE
PUT THE RELEASE LEVER IN THE STORAGE POSITION
LOWER THE LIFT ARMS TO THE GROUND AND STOP THE
ENGINE HOLD THE SAFETY STRUT IN THE STORAGE
POSITION WITH THE REAR PIN e

®

1.

Figure 22

800637

321-6214, SEE FIGURE 21 FOR LOCATION

A WARNING

IF YOU CONNECT JUMPER CABLES WRONG
TO THE STARTER MOTOR SOLENOID THE
ENGINE CAN BE STARTED WITH THE

i

1. 321-5855, See Figure 24
2. 321-3059, See Figure 1
3. 321-4739

Figure 23

A\ WARNING

DO NOT REMOVE ANY SAFETY EQUIPMENT .
SUCH AS ROLLOVER PROTECTIVE STRUCTURE OR
SIDE SCREENS (OR SIDE WINDOWS) EXCEPT FOR

SERVICING PROPERLY REINSTALL BEFORE USING
MACHINE.

311 5835

| ©

1 321-5855, SEE FIGURE 23 FOR LOCATION

Figure 24

800639

TRANSMISSION IN GEAR TO PREVENT

PERSONAL INJURY OR DAMAGE TO THE
MACHINE USE THE FOLLOWING
PROCEDURE

1 TWO PERSONS ARE REQUIRED

@ FOR JUMP STARTING
2

CONNECT THE POSITIVE JUMPER

CABLE T0 THE BATTERY
TERMINAL OF THE STARTER
MOTOR SOLENOID

3 CONNECT THE NEGATIVE
JUMPER CABLE TO A GOOD
ENGINE GROUND  SEE THE
OPERATOR S MANUAL FOR THIS
MACHINE SIT IN THE

OPERATORS SEAT AND THEN
START THE ENGINE
4 HAVE THE OTHER PERSON DIS -
CONNECT THE JUMPER CABLES
IF YOU DO NOT USE THE ABOVE PRO
CEDURE THE MACHINE CAN MOVE OUT OF
CONTROL AND YOU OR OTHER PERSONS
CAN BE SERIOUSLY INJURED

3216244

800640

1 321-6244

Figure 25



ENGINE DATA DECAL NO 321 5845
MODEL o cn o o o con o o o0 o o0 60 o 0 o0 1 o0 o0 o0 o 0 60 0 3 90 6 e 148G
FULL LOAD RP M o vm o om oo o e o o o0 o 50 o0 o i 0 w0 e o w60 mn 2100
NO LOAD R P M om cn i e 0 om o o e e o e 2250
@ VALVE TAPPET o om om om om om an an on o o o om0 o o o INTAKE 014 COLD
CLEARANCE o a0 om o o o e om0 om o 10> o0 & @0 @0 o EXHAUST 020 COLD
DISTRIBUTOR TIMING AT 2100 ENGINE RP M o oo om om ao o 35 BTC
DISTRIBUTOR POINT GAP an on o2 a0 o0 02w on w om o a0 &5 @0 om am a0 020
SPARK PLUG GAP m a o om o om om0 o v 0 om0 om om om om oor 0 o 025

MODEL _ G188D
FULLLOADR.P.M._ _ _ _ _ 2100
NOLOADRPM. _ 2250

VALVE TAPPET _INTAKE _ _.012 COLD
CLEARANCE _EXHAUST __.014 COLD
FUEL PUMP TIMING. _ _ _ _ 4° B.T.C.
NOZZLE OPENING PRESS.. _3000 P.S.I.

1. 321-5845 GASOLINE ENGINE
2. 321-4291 DIESEL ENGINE

Figure 26

800641
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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 STEP 3

Remove the cylinder head from the engine Install a valve spring compressor.
block. Refer to section 2015 for head remov-

al. NOTE: This cylinder head requires two

M20611 Kits. STEP 4

STEP 2

VALVE KEEPERS

Compress valve spring and remove valve ke-
epers. /MPORTANT: Valves and valve kee-
pers should be marked when removed to in-
Place cylinder head on work bench. sure that they will be reinstated in their ori-
ginal location.




2001-24

Remove spring retainer. Remove valve stem seal.

STEP 6

N

S

Remove spring.

STEP 7

Remove spring seat. Remove all the valve assemblies.

-



STEP 11

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.
Refer to Section 2015 for valve inspection.

2001-25
STEP 13

MINIMUM 1/16” WIDE FLAT

PP

e

Check valve guide top surface. There must
be a minimum of a 1/16"” wide flat around
entire top surface.

STEP 14

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.



2001-26 -

STEP 15 STEP 18

Dip valve stems into HDM #30 oil before Carefully start valve seal on cap and hold

assembly in cylinder head. - thumb against white seal insert to avoid dis-
lodging it. Push seal down until seal jacket
touches top of valve guide.

STEP
. STEP 19

Install spring seat.

Remove installation cap and save, since it
STEP 17 must be reused.

STEP 20

Place plastic installation cap, provided in Kkit,

on the end of the valve stem. NOTE: Cap pre-

vents sharp edges on valve stem grooves from . B

cutting valve seal. Use M20624 tool and press seal down over
valve guide until seal is flush with top of guide.
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STEP 23

Valve seal installed. Install valve spring compressor.

STEP 22 STEP 24

CLOSED DAMPING
COIL END

instali stem seal in lower valve stem groove.

STEP 25

Install spring (damping coil end down) and
spring retainer.

oIl

VALVE

KEEPERS

Install valve keepers in outer valve stem
groove.



2001-28
STEP 28

STEP 26

'; W : 3 A 5

; s - : : : . 4
Remove spring compressor and tap valve Install cylinder head on engine block follow-
stem end to seat keepers. ing procedure outlined in Section 2015.

STEP 27

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

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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THIS -SAFETY ALERT SYMBOL |INDICATES
IMPORTANT SAFETY  MESSAGES IN THIS
MANUAL. WHEN YOU SEE THIS SYMBOL,

CAREFULLY READ THE MESSAGE THAT FOL-
LOWS AND BE ALERT TO THE POSSIBILITY
OF PERSONAL INJURY OR DEATH.

188 DIESEL ENGINE 207 DIESEL ENGINE
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SPECIAL TOOLS

TEST STAND

CASE PART NO. M20322
BACHARACH PART NO. 65-934D
DIAL INDICATOR

INCH POUND AND FOOT POUND TORQUE WRENCH

COMPRESSION GAUGE ADAPTER A43278 INJECTOR A43277 INJECTOR

- - B
BACHARACH 70-0314 (D-558) REMOVAL TOOL ORE CLEANER
PART OF CASE M20520 KIT
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ENGINE TUNE-UP

SERVICING AIR CLEANER
See Step 1

ADJUSTING BELTS
See Step 2

REMOVING VALVE COVER
See Steps 3 thru 5

TORQUING CYLINDER HEAD
See Step 6

CHECKING TOP DEAD CENTER
See Steps 7 thru 28

ADJUSTING VALVES
See Step 29

REMOVING FUEL INJECTOR NOZZLES
See Step 30

CHECKING FUEL INJECTOR NOZZLES
See Step 30

CONTINUED ON NEXT PAGE




i
ENGINE TUNE-UP CONTINUED

CHECKING COMPRESSION
See Steps 31 thru 38

INSTALLING FUEL INJECTOR NOZZLES
See Step 39

CLEANING FUEL LINE SCREEN AND FUEL FILTERS
See Step 40

y

RETIMING FUEL INJECTION PUMP
See Steps 41 thru 49

INSTALLING VALVE COVER
See Steps 50 thru 53

ADJUSTING GOVERNED SPEED
See Step 54

2002-5
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ENGINE TUNE-UP PROCEDURE
TEP 6

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

ke eErooee )
R Ol g1 Clg/1 go

)
Remove breather tube.

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 boit 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.
Remove valve cover mounting nuts and grom- 3. Flanged nuts - torque 90-100 ft. lbs.

mets.

STEP 5

Torque rocker arm mounting bracket boits to
Remove valve cover and gasket. 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-
qgue tube, and by engaging the ring gear teeth
with the screwdriver, align the timing pointer
with the 10° BTDC mark on the flywheel.

STEP 8

¢

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

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

STEP 12

e VALVE KEEPERS |

Remove the valve keepers.



2002-8
STEP 13)

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

STEP 14 far.

STEP 17

Remove valve spring retainer.

”

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

STEP 15
e W
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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.

STEP 21

Crank engine clockwise until
.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-
cator until .010” shows on the
dial indicator. Again, scribe a
mark on the flywheel in line
with timing pointer.

STEP 19 Install the spriﬁg 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

. A E,

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

5 @‘} =

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

STEP 25

VALVE KEEPERS

A

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

Release rocker arm assembly and position
push rod beneath rocker arm adjusting screw.
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STEP 29

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

- Intake Valves .012”
Exhaust Valves .014"

Tappet Clearance

=)

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”

FAN

U

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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