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Section
1010

GENERAL ENGINE SPECIFICATIONS 
1150 CRAWLERS

THE ENGINE MODEL AND SERIAL NUMBER 
IS STAMPED ON A PLATE LOCATED ON THE 
SIDE OF THE ENGINE ABOVE THE CRANKING 
MOTOR.

General D IESEL EN GIN ES
Type .....................................................................................  6 Cylinder, 4 Stroke Cycle, Valve-in-Head.
F iring Order ...................................................................................................................................  1-5-3-6-2-4
Bore ......................................................................................................... ....................................  4-1/8 Inches
Stroke .................................................................................................................................................  5 Inches
Piston Displacement ......................................................................................................... 401 Cubic Inches
Compression Ratio ..........................................................................................................................  16.5 to 1
No Load Governed Speed ............................................................................................ (Dozer) 1990 R PM

(Loader) 2060 R PM
Rated Engine Speed .....................................................................................................  (Dozer) 1850 R PM

(Loader) 1900 R PM
Engine Idling Speed ........................................ ..................................................................  725 to 775 R PM
*Valve Tappet Clearance (Exhaust) ................................  (Hot) .020 In c h .............. (Cold) .025 Inch

(Intake) ...............................................................  (Hot and Cold) .015 Inch
*Hot Settings Are Made A fter the Engine Has Operated At Thermostat Controlled Temperature 
For At Least Fifteen Minutes.
Piston and Connecting Rods
Rings per Piston .................................................................... ...................................................................... 3
Number of Compression Rings ............................. .............................................. .....................................  2
Number of Oil Rings ................................................................................................................................... 1
Type Pins ......................................................................................................................  Full Floating Type
Type Bearing ..................................  Replaceable Precision, Steel Back, Copper-Lead Alloy Liners

Main Bearings
Number of Bearings ..................................................................................................................................... 7
Type Bearings ................................. Replaceable Precision Steel Back, Copper-Lead A lloy Liners

Engine Lubricating System
Crankcase Capacity .............................................................................................................................  14 Qts.

with F ilter Change ...........................................................................................................................  15 Qts.
Oil Pressure ........... 45 to 55 Pounds with Engine Warm and Operating at Rated Engine Speed
Type System ..........................................................................................  Pressure and Spray Circulation
Oil Pump ..................................................................................................... .................................  Gear Type
Oil F ilter .......................................................................................... ...................  Full F low Spin on Type

Fuel System
Fuel Injection Pump ........................................................  Robert Bosch, Type PES  Multiple Plunger
Pump Tim ing ..................................................... 29 Degrees Before Top Dead Center (P ort Closing)
Fuel Injectors (P rior to Engine SN 2504221) ............... Pencil Type (Opening Pressure 2800 PSI)

(Starting With Engine SN 2504221)...........Pencil type (opening pressure 3200 PS I)
Fuel Transfer Pump ............................................... P lunger Type, Integral Part of Injection Pump
Governor .........  Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
1st Stage Fuel F ilter .........................................................................................  Full F low  Spin on Type
2nd Stage Fuel F ilter ......................................................................... ............... Full F low  Spin on Type

CASE CO RPO RATIO N Rac. 9-79552 PRINTED IN U.S.A.
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1022-11

SPEC IA L TORQUES

Engine Decimal System

Camshaft nut .................................................................  95 to 105 ft. lbs.

Connecting rod bolts .................................................   95 to 105 ft. lbs.

Crankshaft nut .............................................................. 125 to 135 ft. lbs.

Crankshaft pulley bolt .................................................100 to 110 ft. lbs.

Cylinder block oil cooler outlet cover screw ............ 35 to 42 ft. lbs.

Cylinder head bolts ....................................................  200 to 210 ft. lbs.

Cylinder head cover stud nut .....................................  60 to 70 in. lbs.

Engine oil filter ...............................  Install until gasket contacts filter
head, then hand tighten 1/2 turn. 
Loosen filter approximately 1 full 
turn and retighten until gasket 
contact is made, then hand tighten 
an additional 1/2 to 3/4 turn.

Flywheel to crankshaft bolts ................................... 180 to 190 ft. lbs.

Intake and exhaust manifold stud nut ......................  25 to 30 ft. lbs.

Oil pan capscrews .........................................................  13 to 17 ft. lbs.

Oil pan drain plug (copper or nylon) .......................  18 to 20 ft. lbs.

Oil pump idler gear shaft bolt ....................................  40 to 45 ft. lbs.

Oil pump suction tube nut .......................................... 95 to 105 ft. lbs.

Rocker arm  adjusting screw locknut ......................... 20 to 25 ft. lbs.

Rocker arm  bracket stud nut and bolt .....................  40 to 45 ft. lbs.

Water pump and fan shaft nut ...................................  60 to 70 ft. lbs.

Crankshaft main bearing bolts ................................ 145 to 155 ft. lbs.

Metric System 

129 to 142 Nm 

129 to 142 Nm 

169 to 183 Nm  

136 to 149 Nm 

47 to 57 Nm 

271 to 285 Nm 

6.8 to 7.9 Nm

244 to 258 Nm 

34 to 41 Nm 

18 to 23 Nm  

24 to 27 Nm

54 to 61 Nm 

129 to 142 Nm 

27 to 34 Nm  

54 to 61 Nm 

81 to 95 Nm 

197 to 210 Nm
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LUBRICATION AND MAINTENANCE SPECIFICATIONS
Item  numbers correspond with numbers on trac to r illustration  on opposite page.

IT E M  INSTRUCTIONS LU B R IC A N T

A F T E R  E V E R Y  10 HOURS O F O PE R A T IO N  OR D A IL Y

1. Engine Crankcase Check, add i f  needed Engine o il
2. T ransm iss ion  O il L e ve l Check, add i f  needed Case H i-L o  TCH O il
3. Hydraulic O il R ese rvo ir Check, add if  needed Case H i-L o  TCH O il
4. P ivo t A x le  (each side) G rease L ith ium  "soap -base” grease
5. A ir  C leaner Em pty dust cup, check f i lt e r
6. Cooling System Check le ve l, add coolant i f  needed
7. Radiator Check and c lea r  o f obstructions
8. Fuel Tank W ater T rap D ra in  w ater
9. Fuel Sediment Bowl D ra in  w ater, i f  requ ired
10. T rack  (each side) Check and adjust tension

A F T E R  E V E R Y  120 HOURS O F O P E R A T IO N  OR SE M IM O N TH LY

11. U n iversa l Joints G rease Lith ium  "soap -base" grease
12. Brake M aster Cylinders Check le ve l, add fluid i f  needed Brake fluid (SAE 70R1)
13. Engine Crankcase D ra in  and r e f i l l Engine oil
14. Fan Shaft Bearing G rease Lith ium  "soap -base" grease
15. F inal D rives  (each side) Check leve l, add i f  requ ired SAE 90 M ild  type E P  gear

lubricant
16. Fan B elts Check tension, adjust i f  n ecessary
17. B atteries Check le ve ls , clean term ina ls
18. Fuel Tank Stra iner Clean
19. Transm ission  B reather Clean in solvent and dry

A F T E R  E V E R Y  240 HOURS OF O PE R A T IO N  OR M O N TH LY

20. Engine O il F ilte r  R ep lace elem ent

A F T E R  E V E R Y  600 HOURS OF O PE R AT IO N

21. Spline on D riveshaft
22. Hydraulic O il F ilte r  (return)
23. Hydraulic O il Screen (suction)
24. Transm ission  F ilte r  (p ressu re )
25. T ransm iss ion  F ilte r  (suction)

G rease
R ep lace elem ent 
C lean in solvent and d ry  
R ep lace elem ent 
C lean in solvent and dry

Lithium  "soap -base”  grease

A F T E R  E V E R Y  1200 HOURS OF O PE R AT IO N

26. Transm ission
27. Final D rives  (each side)
28. Hydraulic O il R e s e rvo ir

D rain  and r e f i l l  
D ra in  and r e f i l l  
D ra in  and r e f i l l

Case H i-L o  TCH o il
SAE 90 m ild  type E P  gear lubricant
Case H i-L o  TCH  Oil

10
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TROUBLE SHOOTING
Below  are  lis ted  7 common causes o f underheating or overheating.

POSSIBLE CAUSE

1. Damaged fan belt.

2. Loose  fan belt.

3. C logged a ir  passages in radiator.

4. C logged water passages in rad iator 
and or engine.

5. Faulty thermostat.

6. Collapsed o r c logged  rad iator hose.

7. Faulty w ater pump.

8. Faulty p ressu re  cap.

REM E D Y

1. Replace both belts.

2. Set the fan belt to p roper deflection  
o f l/2 inch. See page 10.

3. Clean the rad iator e x te r io r  with com ­
pressed  a ir.

4. These water passages may becom e 
clogged  with s ilt, m inera l deposits, 
etc. Flush thoroughly w ith a suitable 
cleaner. W henever the engine is o v e r ­
hauled, the w ater passages should be 
checked and sca le  rem oved. Use o f 
a good rust inhibitor keeps this p ro ­
blem  to a minimum.

5. R em ove and test therm ostat. Replace 
if  necessary. The therm ostat is non- 
adjustable.

6. As the hoses age, the inner linkage 
may becom e flabby and otherw ise d e ter­
iorate. Replace with new hoses.

7. Rebuild pump.

8. T es t cap. Cap m ay be 7 psi or 15 psi. I f  
cap does not m eet specification , rep la ce  
cap.

A  Clean, Well Equipped 
Service Shop Builds 
Customer Confidence 
and Volume Sales.

4
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PRESSURE CAP (7 P.S .I.)

Figure 5 - Exploded View of Radiator

7
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REMOVAL AND INSTALLATION OF CYLINDER HEAD

PUSH RO

WATER 
MANIFOLD' ASKETS

GASKETS

FERRULES

MANIFOLDS > . *  

EXHAUST

K -3
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1022-3

RUN-IN-INSTRUCTIONS

Engine Lubrication
When the engine rebuild is complete, fill the engine crankcase with Case HDM oil and install new 
engine oil filters. NOTE: I f  Case HDM oil is not used, use only a Series 3 DS or CD Service 
Classification oil that has the proper viscosity rating for prevailing air temperature. R efer to 
vehicle Operators Manual.

A fter the first 20 hours of operation, change the engine oil while the engine is hot and replace the 
the engine oil filter/s. DO NOT D R A IN  O IL U N T IL  TH E E N G IN E  HAS B E E N  O PE R ATE D  20 HOURS.

Change the engine oil and filter/s at the recommended intervals thereafter as outlined in the 
Operator’s Manual.

Break-In Procedure for Rebuilt Engines (With a Dynamometer)
The following procedure must be implemented when using a PTO  dynamometer to break-in the 

engine. The dynamometer w ill insure control of the engine load at each speed and w ill eliminate 
over stressing new parts during break-in.

During the break-in, continually check the oil pressure, coolant level, and coolant temperature.

STEP T IM E E N G IN E  SPEED D YN A M O M E TE R  SCALE LOAD*
1 **10 Minutes 1000 R PM None
2 **10 Minutes 1800 R PM None
3 20 Minutes 1800 R PM 1/3
4 20 Minutes 1800 R P M 1/2
5 ***30 Minutes 100 R PM  below rated speed 3/4
6 Retorque the cylinder head bolts using the procedure described in Section 2015 of

this service manual.

‘ Based upon normal dynamometer scale load at rated speed for the particular vehicle 
model. Reduce this scale load as indicated.

“ The most ideal break-in procedure would be to constantly vary  the throttle between 
750 to 1000 R PM  for the first 10 minutes and from  1000 R PM  to 1800 R P M  for the 
next 10 minutes. The purpose of this changing R PM  is to vary  the lubrication and 
coolant flow.

***30 minutes at 3/4 load is a minimum amount of time the engine should be run. It is 
recommended that whenever possible the engine (especially turbocharged diesels) 
should be run for four (4) hours or more at the above speed and load before checking 
the full engine horsepower or before using the engine for heavy field work.

Break-In Procedure for Rebuilt Engines (Without a Dynamometer)

STEP TIM E E N G IN E  SPEED LOAD
1 *10 Minutes 1000 R PM None
2 *10 Minutes 1800 R PM None
3 30 Minutes 2/3 Rated R PM Light Load
4 1 Hour Full R P M  (not over 2000 R PM ) 80 to 90%
5 Retorque the cylinder head bolts using the procedure described in Sect!

service manual.

If engine must then run at or near full load to operate the machine - for first hour 
remove load and run at high idle for a few  minutes at 15 minute intervals.
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Capacities
*Fu e l tank .................................................................................................................................49 gallons
*C oo lin g  system  ........... .......................................................................................................... 13 gallons
Hydraulic r e s e rv o ir  to equipment hydraulic system  ............................................. 14 gallons

^Transm ission  and torque c o n v e r te r ..................................................................................52 quarts
* Crankcase w ith f i lt e r  c h a n g e ..........................................................................................15 quarts
* F inal d rive  -  each side ..................................................................................................  6 quarts

Weights \

^Drawbar (Group A ) ........................................................................................................... 14,457 lbs.
*P o w e r  T ilt  D ozer (Group D) .......................................................................................  17,380 lbs.
*P o w er  T ilt  D ozer-R ip p er (Group J) ............................................................................... 18,890 lbs.
*P o w e r  Angling D ozer (Group E ) ....................................................................................  17,950 lbs.
*P o w e r  Angling D o ze r-R ip p er (Group K ) .........................................................................  19,550 lbs.
^Loader (Group L ) ................................................................................................................  24,490 lbs.
*L oad er-R ip p er (Group F ) ..................................................................................................  25,200 lbs.
*Loader-B ackhoe (Group T ) ...............................................................................................  25,190 lbs.
*P o w e r  T ilt  D ozer-Backhoe (Group R) ............................................................................  20,630 lbs.
*P o w e r  Angling D ozer-Backhoe (Group S) ......................................................................  2 1 ,2 0 0  lbs.

Travel Speeds
Forw ard  (M .P .H .) R everse  (M .P .H .)

Low  range -  low  gea r ..........................................................  0-1.7  0-2.0
High range -  low  g e a r ...........................................................  0-2.9  0-3.5
L ow  range -  high gear . . ... .....................................  0 -3.4   0^4.1
H igh range -  high gear .........................................  0-6.0  0-7.1

D RAW BAR  P U L L

Low  range -  low gear ..........................................................................................................  39,900 lbs.
H igh range -  low g e a r ..........................................................................................................  22,200 lbs.
Low  range -  high gear ........................................................................................................  18,700 lbs.
H igh range -  high g e a r ..........................................................................................................  10,200 lbs.

F igu res are m anufacturer's rating. They are maximum at con verter sta ll and assume 
adequate weight and traction.

Equipment Specifications
L o a d e r s ..............................................................................................................................See Section X IV
D ozers  .............................................................................................................................. See Section XV
B ackhoes...........................................................................................................................  See Section XV I
R ippers ........................................................................................................................... See Section X V II
W inches .............................................................................. ....................................... See Section X V III

^Specifications w ith asterik  (* ) conform  to I.E .M .C . (Industrial Equipment M anufacturers 
Council) o r S.A.E. (Society o f Autom otive Engineers) defin itions, whichever is applicable.

The J.I. Case Company reserves the right to change these specifications without notice
and without incurring any obligation relating to such changes.

6
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2001-2

GEN ERAL 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  proper­
ly, three main requirements must be present.

1. FU E L
2. COMPRESSION
3. IG N IT IO N
When any of these requirements are not pre­

sent or limited by $ome mechanical reason the 
engine w ill not start or fails to operate properly 
throughout the power range.

1. FU EL. Fuel system problems can be pre­
sent anywhere from the fuel tank, through the 
filters and injection pump as well as the in jec­
tors. Correct injection pump timing is im por­
tant in the overall fuel system performance.

2. COMPRESSION. Compression on an en­
gine is related to the “ breathing function” .

Proper compression is affected by the air 
cleaner condition, muffler restriction, va lve 
condition and operation including proper va lve  
adjustment, cylinder head gaskets condition 
of sleeves, rings, pistons, camshaft, and cam ­
shaft timing.

3. IG NITIO N. Ignition is the result of adequate 
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. Tim ing 
the fuel injection pump to the engine to a pre­
cise degree BTDC is a vital requirement for 
proper ignition.

The engine diagnosis contained in the fo l­
lowing pages covers many trouble symptoms, 
the causes, and what w ill be necessary to re­
pair or eliminate the problem. Under each 
symptom are listed the most common and re­
occuring problems progressively to the not so 
common problems. Locate your problem sym­
ptom in the diagnosis chart and refer to the 
pages listed for the probable causes and re­
medies.
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REMOVAL AND DISASSEMBLY 
Camshaft-Bushings-Push Rod Lifters 

CAMSHAFT (Re,er “> Figure M-4S)
1. R em ove the o il pan, o il pump, crank­

shaft pu lley, tim ing gea r cove r  and ro c ­
k er arm  assem bly.

more
THE PUSH ROD L IF T E R S  W IL L  HAVE 
TO  BE H ELD  IN THE RAISED  POSI­
T IO N  SO THE CAMS W IL L  C L E A R  THEM  
AS THE C A M SH AFT  IS W ITH D RAW N 
FROM  THE ENGINE.

2. Make up 12 long round sticks s ligh tly  
la r g e r  in d iam eter then the push rod. 
Taper the end o f each stick  and fo rce  
the tapered  end into the inner bore o f 
each push rod  l i fte r .  The li fte r s  can 
then be pulled up as fa r  as possib le  with 
the sticks and the sticks locked in p os i­
tion with clothes pins.

BUSHING REMOVAL

1. Use the specia l a rbor pu ller too l o r  e -  
quivalent, inset A , to rem ove and insta ll 
the cam shaft bushings, inset B. Th is too l 
should be used to prevent damaging the 
new bushing o r damaging the b lock  during 
the rem ova l and installation operation. 
The bushings a re  the sam e d iam eter, but 
they are  d ifferen t lengths. See?'Specifica­
tion " Section.

CAMSHAFT GEAR

1. R em ove the spring loaded thrust plunger 
and spring and bend the lip washer down. 
R em ove nut.

2. P re s s  the gea r o ff the shaft.

INSPECTION 
(Refer to Figure M-49)

Clean the camshaft thoroughly. B low  the cam shaft o il holes out w ith com pressed  a ir .

Check the cam  surfaces. They must be smooth with no rough spots, scoring, scratches o r 
grooves . A  badly worn o r  damaged camshaft must be rep laced .

Check the cam shaft bearing surfaces with a m icrom eter. The b earin g surfaces a re  not a ll 
the sam e. R e fe r  to "S pec ifica tion " Section.

Inspect the gear fo r  nicked, scored  or broken teeth.

Check the thrust washer. Install a new one i f  it  is  badly worn or damaged. Check the thrust 
washer thickness. R e fe r  to "Specifica tion  Section.

Check the bushings fo r  scu ff m arks, g rooves  o r  p itting. R ep lace any damaged bushings. 
Check the inside d iam eter. R e fe r  to "S pec ifica tion " Section. I f  one bushing is  worn, rep lace  
a ll o f the bushings.

R em ove the push rods and inspect them fo r  straightness. Do not t r y  and straighten a bent 
push rod. Install a new one. Keep them in the o rd er  they w ere  rem oved .

Check the condition o f the l i f t e r  and the bore  in the b lock. I f  the l i f t e r  is  scored, worn or 
damaged, insta ll new lifte r s .  I f  the bore is  sco red  o r grooved , it  should be ream ed. R e fe r  to 
"S pec ifica tion ”  Section. The l i fte r s  have o il holes in the side so the o il can drain from  the 
ro ck er arm  back to the crankcase.

M -3 8
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2002-19

STEP 57

TOWARD OR AWAY FROM ENGINE UNTIL TIMING 
MARKS ARE ALIGNED.

STEP 59

TORQUE PUMP MOUNTING NUTS 35 TO 42 FT. 
LBS. INSTALL PLUG IN TIMING GEAR COVER.

STEP 58

Adjusting Governed Speed

STEP 60

CHECK AND ADJUST THE ENGINE GOVERNED 
SPEED AS OUTLINED IN SECTION 3012.
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2025-15

STEP 47

STEP 48

GENTLY TAP THE PISTON DOWN INTO THE BLOCK. IM­
PORTANT: MAKE SURE THE STAMP ARROW IS POINTED 
TOWARDS THE FRONT OF THE ENGINE AND THE NUMBER 
ON THE CONNECTING ROD MATCHES THE CYLINDER 
(NO. 1 ROD INTO NO. 1 CYLINDER).

STEP 49

STEP 50

checking taper. If taper exceeds 0.0005", the jour­
nals must be refinished.

Rac 9-76176 Revised 5-80 Printed in U.S.A.
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SECTION

I

SERVICING THE 

FUEL INJECTORS

CASE POWRCEL 

FUEL INJECTION PUMP

Rac. Form 9-75421 Section I
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3012-16

MANUAL FUEL PUMP SHUT-OFF CABLE 

ON 2470 TRACTORS
Occasionally, the fuel shut-off cable will work 
out and as a result, fuel flow is restricted and 
a decrease in horsepower is noted.

If this problem is experienced, it can be cor­
rected by installing A45277 torsion spring in­
side the pump spring cover and a new A45273 
shut-off lever with bowden wire connector as 
illustrated below:

NOTE: Spring and lever were install on fuel 
pumps starting with tractor S/N 8763129.

SPRING CATCHES ON FUEL PUMP 
HOUSING AT THIS POINT
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4. P u ll the bearings w ith  a bearing pu ller 
O N L Y  i f  they a re  being rep laced . To 
rem ove  the con ical spring and shaft 
bushing, only the DRIVE G E AR  B E AR ­
IN G  need be pulled.

5. R em ove and d iscard  the o il sea l from  
the sea l reta iner.

6. P r e s s  the tapered bearing from  the shaft.

G e ar Housing

1. R e m o v e  and d is c a r d  the o - r in g s  fro m  the  
g ro o v e s  in  the fa c e s  o f th e g e a r  h o u sin g .

Port End Cover

1. P r y  o ff  the thrust p late w ith  a knife o r  
thin sc rew d rive r . R em ove and d iscard  
the pocket sea ls.

2. P u ll the bearings w ith a bearing pu ller 
O N L Y  i f  they are  being rep laced .

I n s p e c t io n

G ear Housing

1. W ear in excess o f .005" cut out by the 
gea rs  means the gear housing should be 
rep laced .

2. P la c e  a straightedge across  the bore. 
I f  a .005" fe e le r  gauge can be slipped 
under the straightedge, rep lace  the gear 
housing.

3. P res s u re  pushes the gears  against the 
housing on the low  p ressu re  side. As the 
hubs and bearings w ear, the cutout be­
com es m ore  pronounced. E xcess ive  cut­
out in a short p eriod  o f tim e indicates 
excess ive  p ressu re o r  o i l  contamination.

4. W here cutout is m oderate, .005" o r  le ss , 
the gea r housing is  in good condition and 
m ay be reused. The gea r housing m ay 
be flopped ove r  to p resen t a new surface 
to the p ressu re.

G e a rs

1. Any w ear on gear hubs detectable by 
touch, o r  in excess o f .002", means 
rep lacem ent o f that p a ir  o f gears . O ther

reasons fo r  rep lacem ent include scoring, 
grooving, o r  burring o f  the O.D. o f  the 
teeth  o r nicking, groov ing o r  fre ttin g  o f 
teeth  surfaces. GEARS ARE  R E P L A C E ­
A B L E  IN  PA IR S  O N L Y .

Drive S h a ft

1. R ep lace i f  there is  any w ear detectable 
by touch in the sea l area. .002" w ear is 
the maximum allow able.

2. W ear in the shaft seal area  indicates 
o il  contamination.

3. R ep lace i f  there is  damage to the shaft 
sp lines.

Th ru st P la tes

1. The thrust p lates sea l the gear sections 
at the sides o f  the gears . W ear here w il l  
a llow  internal leakage o f o il from  the 
high p ressu re  side back to the low  p res ­
sure side o f the pump.

2. .002" is  the m axim um w ear a llow able, 
F igu re  33. R ep lace thrust p lates i f  they 
a re  scored , eroded, o r  pitted.

WEAR ALLOWANCE .002"

I
l_ J. J Li

-------------
A

\m ___________________.........- .........V l/ I /A ________________ v r n

IF DIMENSION IS LESS THAN .4965 AT ANY POINT. 
ON THRUST PLATE, REPLACE WITH NEW PART.

701176

F igu re  33 -  Thrust P la te  Inspection

3. Check the cen ter o f  the thrust p lates 
w h ere  the gea rs  m esh. E rosion  here  
indicates o il contamination.

4. P itted  thrust p lates indicate cavitation  
o r  o i l  aeration.

5. D isco lo red  thrust p lates indicate o v e r ­
heating, poss ib ly  from  insu ffic ien t o il.

B earings

1. I f  gea rs  a re  rep laced , bearings must be 
rep laced . B earings should f it  into the 
bore  w ith  a ligh t p ress  fit. A  neat hand

20

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



2. From  the la rge  end o f the gland, install 
the backup rin g  (do not lubricate). Be 
sure the packing and backup rings are 
seated in the ir groove.

3. Install the rod w iper ring  in its groove  
in the la rge  end of the gland. The lip  
faces toward the outside o f the gland.

4. Install the backup ring and "0 " r in g  on 
the outside o f the gland.

5. Install the gland assem bly on the piston 
rod. I f  n ecessary , the gland assem bly 
can be driven  onto the rod w ith a soft 
hamm er.

Assem bly of Piston and 
Restrictor Pin

1. R e fe r  to F igu re 30. Dip the packing 
in hydraulic o il. Install the end rin g  on 
each piston half. Install the chevron 
rings, one at a tim e, with the vee  o f the 
chevrons pointing to the cen ter o f the 
piston.

2. Install the bronze cen ter r in g  and fit  
the two halves together. Insta ll this 
assem bly on the piston rod. 3

3. Stand the piston rod on end, rod eye 
down, and drop the spacer into the bore 
o f the piston rod. Install the spring and 
re s tr ic to r  pin. The blunt end o f the 
re s tr ic to r  pin fits  in the bore o f the 
piston rod.

4. Insta ll the se lf- lock in g  bolt and washer 
over the re s tr ic to r  pin and spring. Start 
to thread the bolt into the piston rod— 
tighten to 700-750 ft. lbs. torque.

Final Assembly

1. Lubricate the cy linder tube and piston 
packing thoroughly and install in the 
manner shown in F igu re 16. A fte r  
the piston has started in the smooth 
surface o f the tube, s lide the gland into 
position. P lace  a rod in the piston rod 
eye and work the piston fa rther into the 
tube. K eep  the piston rod in a straight 
line w ith the cy linder tube.

2. Screw the gland into the tube and tighten 
with a spanner wrench. Torque 100-200 
ft. lbs. Make sure the torque wrench is 
p a ra lle l w ith the spanner wrench.

3. Tighten until the specified  torque is 
reached and the self-tapp ing screw  holes 
line up. Insta ll the self-tapp ing screw . 
I f  a new gland or tube isbe in gused , d r il l  
a new hole fo r  the self-tapp ing screw , 
half in the tube and half in the gland. 
Do not d r il l  in line w ith spanner wrench 
holes. Use a No. 26 d r il l  and d r il l  
approxim ately 5/16" deep.

Installation
See page 24.
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FACE
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THRUST 
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RUBBER 
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WITH LIP

FACE SEAL 
'ASSEMBLY

THRUST 
/BUSHING

MOUNTING 
BLOCK

WASHER

700955

Figure 43 - Cross Section of T rack Roller Used After S/N 7109590
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WASHER MOUNTING 
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FACE SEAL ASSEMBLY 
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BEARING
SPACER

BEARING
CUP BEARING 

CONE
/ '  FACE SEAL 

y  ASSEMBLY
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^.W ASHER
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Figure 44 - T rack  Roller Used After Tractor S/N 7109590
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Fa ilu re  to po la rize  the generator may resu lt 
in both regu la tor and generator damage.

A fte r  reconnecting the leads, momen­
ta r ily  connect a jum per lead between the 
"G en ." and "B a t."  term inals o f the regu la­
to r. Th is allows a m om entary surge o f cu r­
rent to flow  through the generator, which 
c o rre c tly  po la r izes  it.

F igu re  13 -  P o la r iz in g  the Generator

Fan B e lts  A d ju stm en t

P ro p e r ly  adjusted fan belts can be de­
flec ted  1/2" by hand on le ft  side o f engine

between fan pulley and generator pulley. When 
no adjustment is le ft in s lo t on generator 
bracket, it indicates belts are  stretched. 
R ep lace belts i f  they are  cracked  or cannot 
be p rop er ly  tightened. Loose  fan belts can 
resu lt in the generator not p roperly  charging, 
an overheated engine, or both.

The most accurate method o f checking 
belts tension is with a B e lt Tension Gauge. 
B e lt Tension Gauges a re  available from  
Central P a rts  D ivision .

F igu re  14 -  Fan B elts  Adjustm ent

R E G U LATO R

Test S p e c if ic a t io n s  at 1 2 5 °

D elco -R em y N o .................................................
Type o f C ircu it ..........................................
P o l a r i t y ..............................................................
V o ltage Regu lator

A ir  Gap ...................................................
Vo ltage ...................................................

Cut Out R elay
A ir  G a p .....................................................
Poin t O p e n in g ..........................................
C losing Voltage ....................................

Current Regu lator
A ir  Gap ...................................................
Current .....................................................

1119213 (Case No. A14760)
..................................... "A "
............................  N egative

........................................ 075"

.........................  27.5 -  29.5

........................................ 017"

........................................ 032"

...............................  2 4 - 2 7

........................................ 075"

............................ 8.5 -  11.5

The regu lator must be functioning p ro -  operation  and li fe .  I f  im proper regu lator 
p e r ly  to insure sa tis factory  e lec tr ica l system  function is suspected, test as fo llow s:
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CHECKING AND ADJUSTING LOADER RELIEF VALVES

Main Relief Valve

TA K IN G  PRESSURE READ ING

The loader main r e l ie f  va lve  is located 
in the in let section o f the loader control 
va lve . It should be set at 1550 to 1650 
P .S .I. A  setting higher than the specified  
lim it  voids the warranty.

1. A  1/8” N .P .T . plug is located in the 
elbow in the l i f t  cy linder line at the 
opera to r 's  righ t hand. Th is is a con­
venient point to install a p res sure gauge. 
Rem ove the plug and install a pressure 
gauge that w ill record  up to at least 
2000 P .S .I. Rem ove or loosen tube clam ps 
i f  n ecessary  to gain access to the plug.

F igu re 6 -  Checking Main R e lie f  P ressu re

2. Run the engine until the hydraulic o il 
is at operating tem perature, approxi­
m ately 120° F.

3. Run the engine at fu ll throttle. Raise the 
loader. When it is fu lly  ra ised, the main 
r e l ie f  va lve  w ill bypass. Hold back on 
the control le v e r  until a steady gauge 
reading is obtained.

4. I f  the read ing is higher o r low er than 
the specifications above, the main r e ­
l ie f  va lve must be adjusted.

H O W

I f  there is not sufficient room  to fu lly  
ra ise  the loader, the p ressu re gauge can be 
installed  in the elbow at the rod end o f 
the righ t hand dump cylinder. A  l/ 8 " N .P .T . 
plug is provided at this point. In this case, 
r o l l  the bucket com plete ly  back to obtain 
a reading.

ADJUSTING M AIN  R E L IE F  V A LV E

1. Rem ove the side panel on the righ t hand 
seat and tank weldment.

2. Loosen the jam  nut on the main r e l ie f  
va lve.

3. a. T o  increase pressure setting, turn
the adjusting screw  c lockw ise (in).

b. T o  decrease pressure setting, turn 
the adjusting screw  counterclock­
w ise  (out).

3. Check the pressure again as described  
above.

4. When the c o r re c t setting has been ob­
tained, secure the setting by tightening 
the jam  nut—do not m ove the adjusting 
screw .

Bucket Dump Relief Valve

The dumping c ircu it is designed to 
operate at a maximum pressure which is 
less  than the main r e l ie f  va lve  setting. 
Th is secondary r e l ie f  va lve  can be tested 
with a p ressu re  gauge installed  on the 
c raw ler.

1. Install a 2000 P.S .I. p ressu re gauge in 
the elbow  at the piston (re a r ) end o f 
the righ t hand dump cylinder. A  1/8" 
N .P .T . plug is provided.

2. Run the engine until the hydraulic o il 
is at operating tem perature, approxi­
m ately 120° F.
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S TO PP IN G  THE BOOM

At the moment the control pedal is r e ­
turned to neutral a fte r swinging the boom, the 
boom s till may have considerable momentum. 
W ith  the control pedal in neutral, o il in the 
sw ing c ircu it is blocked by the control 
va lv e  spool. The c r is s -c ro s s  r e l ie f  va lves

then open and a llow  o il to tran sfer to the 
other c ircu it, thus cushioning the stop of 
the boom and preventing a "v o id " o f hy­
drau lic o il in the o il return ing to the r e s e r ­
v o ir . I f  the c r is s -c ro s s  va lves  cannot han­
d le the surge o f d isplaced o il, one o f the high 
p ressu re  r e l ie f  va lves  also opens and allow s 
o il to return to the re s e rv o ir .

BACKHOE SWUNG TO LEFT WITH
SWING TOWER AGAINST STOPS

OPEN

BN26663

F igu re  13 -  Backhoe Swing C r is s -C ro ss  R e lie f V a lves  Actuated

SPOOL RETURN 
•TO NEUTRAL

—  HIGH PRESSURE OIL 
f—  LOW PRESSURE OIL 
warn STATIC OIL

CUSHIONING ACTION OF SWING 
(SPOOL RETURNED TO NEUTRAL- 

BACKHOE COMING TO STOP)

BN26563

Figu re 14 -  Backhoe Swing High P ressu re  R e lie f  V a lve  Actuated
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TESTING RELIEF VALVES WITH A PRESSURE GAUGE

Backhoe Main Relief Valve

Figure 28 - Pressure Gauge Installed

The backhoe main relief valve is lo­
cated in the outlet section of the backhoe 
control valve, Figure 38. Test pressure 
setting as follows:

1. The backhoe hydraulic system contains 
a diverter valve, a convenient test point. 
The diverter valve contains 1/4" square 
head plug—remove this plug and install 
a pressure gauge that will record up 
to 3000 P.S.I.

2. With the gauge installed at this point,the 
following pressure settings can be tested:

a. Backhoe main relief valve.

b. Backhoe boom down relief valve.

c. Swing criss-cross relief valve.

Refer to Figure 8 for location of these 
re lie f valves.

3. Run the engine until the hydraulic oil 
is at operating temperature, approxi­
mately 120° F.

4. Run the engine at maximum R.P.M. for 
backhoe operation. Raise a stabilizer 
leg. With the leg completely raised, the

oil will bypass over the main relief 
valve. Keep the lever in power po­
sition until a steady gauge reading is 
obtained.

5. Pressure specifications are as follows: 
Model 34 - 1950 P.S.I., allowable range 
1950-2000 P.S.I.

If the gauge reading is higher or lower, 
the main relief valve must be adjusted, 
page 33.

Checking Low Pressure 
Valves with System 
Pressure

Secondary relief valves with settings 
LOWER than the main relief setting can be 
checked with a pressure gauge installed on 
the tractor.

BOOM DOWN RELIEF VALVE

This relief valve is located at the top 
port of the boom section. Its operation is 
explained on page 38.

1. Install a 2000 P.S.I. gauge as shown 
in Figure 28.

2. Lower the loader bucket to ground level.

3. Lower stabilizers to normal digging 
position.

4. Fully extend the bucket and dipper arm. 
Lower the boom until the bucket touches 
ground directly behind the tractor at 
maximum reach.

5. Run the engine at 800 R.P.M. and apply 
down pressure to the boom until a 
steady gauge reading is obtained. The 
pressure should read 1150 to 1350 P.S.I. 
Adjust the relief valve if necessary 
(see page 33).
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