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1. 321-2973 Decal is used on each
side
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321-230 Also see Figures 8 and 9
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Crankshaft {Cont'd) U'S. Value
Main bearing journal std. O.D. orvrrirveireee e 2.8730 to 2.8740"
0027 (.051mm) O.D, undersize, grind to ................ 2.8710 to 2.8720"
0107 (.254mm) 0.D. undersize, grind to ........... 2.8630 to 2.8640"
0207 (.508mm) O.D. undersize, grind to ................ 2.8530 to 2.8540"
0307 (L162mm) 0.D. undersize, grind to ......oceeeene. 2.8430 to 2.8440”
Main bearing journal bore I.D. without liners ............. 3.066 to 3.067"
Main journal width between cheeks:
2nd and 4th .o 1.185 to 1.189"
3 (s RO OO OO OOVt 1.3740 to 1.3770"
T« O OO 1.745 to 1.755”
Connecting rod journals width between cheeks ......... 1.3105 to 1.3145"
Camshaft
i 5 1 T SOOI Parabolic
Bushings ..................................................................... 5, Replaceable
Bushing Lubrication:
Front bushing .......c..cooiieiinies Pressure lubricated from oil pump
Intermediate bushing ..........c.coccceiniininnn. Gravity flow lubricated
Rear bushing .......cooovvirivvriireenne. Pressure lubricated with rear
' 0il metering.
Oll CIEATAIICE ..orerernvecrniacriiirietair st s et nsnnr s nrasransns .002 to 007"
I.D. of bushing installed .....cccoveeiiiiiiiiereriiiiiiiicrennnens 1.752 to 1.753"
Maximum Serviceable Limit ... 1.755"
Bushing width:
5] A 4 3 OO O OO 1.213 to 1.223”
2nd, 3rd and 4th ..o e s 490 to .500”
BEh (TEAT) ciiiiiiiii i e rrervenivene v et e st eeesinenesanasaanees 1.213 to 1.223"
0.D. of each bearing surface ......c..cevvviiiiiiiiiinicninnnn, 1.749 to 1.750"
Minimum Serviceable Limit ....coccoiiiimiiiiiiniiiinr i 1.748”
Thrust washer thickness ... 147 to 1497
Minimum Serviceable Limit ....................... Maintain end clearance
Camshaft end play ...cccecvnirveiinrecirinin Taken up by thrust washer
Camshaft end clearancCe .......coovviiviiiiiiiiine e, .003 to .007"
Valve Push Rod Lifters
Material ... e Hardened Steel
T G A LT Mushroom
O.D. of HEter StEM «oiiiiiiciai i .5605 to .5610”

1.D. of block bore, including wear .......cccovviiviiieieninns 5625 to .5650"

1027-7

Metric Value

72.974 to 73.000mm:

72.923 to 72.949mm
72.720 to 72.746mm
72.466 to 72.492mm
72.212 to 72.238mm
77.876 to 77.902mm

30.099 to 30.201mm
34.800 to 34.976mm

44.32 to 44.58mm
33.287 to 33.388mm

051 to .178mm

44 501 to 44.526mm
44.57Tmm

30.810 to 31.064mm
12.446 to 12.700mm
39.810 to 31.064mm
44.425 to 44.450mm
44.3%9mm

3.734 to 3.78dmm

076 to .178mm

14.237 to 14.249mm
14.287 to 14.351mm
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INTERVAL

SERVICE

INSTRUCTIONS

Every 200 hours
of operation

Change engine oil filter,

Every 250 hours
of operation

Check drive chain tension.
Lubricate distributor shaft.
Clean and regap spark plugs.

Grease axle bearings.

Section 6023

Section 8013

Section 6023

Every 500 hours
of operation

Replace fuel filfers on diesel engine.
Sooner if loss of engine power is noted.

Inspect ignition points for wear. Check
gap and adjust if necessary,

Clean radiator and oll cooler fins and
check radiator for leaks,

Ingpect the Roll-Over Protection Structure.

Drain, flush and refill gear reducers.

Drain, flush and refill chain compartments,

Section 3010

Section 8013

Section 9019
Section 6036

Section 6023

Every 1000 hours
of operation

Drain hydraulic reservoir and refill with
Case TCH Fluid.

Change charge clreuit and system hydraulic oil
filters.

Replace inline fuel filter on gas engine.
Clean hydraulic reservoir breather,

Drain sediment and water from fuel tank,

Section 4011

Section 4011

Sectlon 3110

Section 4011

Every 2000 hours
of operation or
yearly whichever
occurs first

Drain, flush and refill cooling system.

As required

Clean or replace air cleaner element when
red band on restriction indicator remains in
view.

Replace hydrostatic charge circuit filter when
warning light comes on.

Replace hydraulic oil filter.

Torque wheel nut every two hours until
stable after reinstalling wheels,

Clean machine; inside and out.

Section 2051

Section 4011

Section 4011

Section 6024
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U.S. AND METRIC TORQUE SPECIFICATIONS

Tube C.D.
Hose 1.D.

1/4"
5/16"
3/8"
1/2"
5/8"
3/4m
7/8"
1
1-1/4"

1-1/2"

Hydraulic Fittings (Steel)

Thread
Size

7/16"-20
1/2"-20
9/16"-18
3/4"-16
7/8"-14
1-1/16"-12
1-3/16"-12
1-5/16"-12
1-5/8"-12

1-7/8"-12

37° Flare Torque

Ft-lbs
6-12
8-16
10-25
15-42
25-58
40-80
60-100
75-117
125-165

210-250

Split Flange Mounting Bolts (Grade 5, Dry Threads)

Flange Size

1/2m
3/4"
1
1-1/4"
1-1/2"
o
2-1/2"

3”

Thread Size

5/16'"-18 NC
3/8"-16 NC
3/8"-16 NC
7/16"-14 NC
1/2"-13 NC
1/2"-13 NC

1/2'-13 NC

'5/8"-11 NC

N m
§-16
11-21
14-33.
20-56
34.78
54-108
81-135
102-158
169-223

285-338

Torgque
Ft-lbs
15-20
20-25
20-25
35-45
45-55
55-65
80-90

140-150

1051-3

Straight Thread
O-ring Torque

Fi-lbs
12-19
16-25
256-40
42-87
58-92
80-128
100-160
117-187
165-264

250-400

Nm

20-25
26-33
26-33
47-61
61-74
74-88

104-122

190-203  7eoms

Nm
16-25
22-33
34-54
37-90
79-124
108-174
136-218
159-253
224-357

339-542



Exhaust Valve Guides

U.S8. Value
|03 1 V=40 RO SO OO OO USSP PPTOPPPIIUTOUPPPOR 2.438"
O.D . it ettt aane e e et st e i e ra s raaa e 6565 to .6575"
1.D. {installed and reamed) .........coccciiiiiniiiianan., 3422 to ,3432”
Maximum Serviceable Limit ......cccooviiiiiiiin 34527
Protrusion above cylinder head .....coooiiiiiiimiriiie 844"
Valve stem clearance in guide .....oocovvvvivinvvmeiiiniein, 002 to 0047
Maximum Serviceable Limit ... 005"
Intake Valve
Tappet clearance (COLD and HOT) .eeeeiiniiniieiiniinn .014"
Face GIEIE .o e e e e 290
Face run-out {IMAX.) ..cviiiiiiriniimiiiiisicrrrrrrstsraastrie e iannriataens 0027
=3 ¢ T=a 1 1 B O U OUPPIEON 5.275 to 5.300”
O.D. 0f STEIM .iiiiriiiriierarmererticanrrrerararsneassasassasnarassans 3406 to 34147
Minirmmum Serviceable Limit .............. 002" Difference at any point
O.D. Of HEAG evvvrevvvririneearnereirnreerisiterainissassrnesnsnnessens 1.410 to 1.420"
Seat ANELE riiivrrir e e i s b v e aeen e 300
Seat contact width ..ooeveeniiii 045 to .060"
Seat PUN-OUL {ITIAX.} +rovverrerereeeeresrmsrmisssneseeeesassaensnenrssssnnasssssseeeas .002"
Exhaust Valve
Tappet clearance {(HOT) ..coooovrviiiimmmicniiiii s 014"
[(010) 715 ) T OO SOOI ORO PP PSPPI .020”
FACE ANELE cevvrrerriivtinieiiiiiin et e s e s st 440
Face run-oul (IMAX.) ..ieciiiiiiiiimiiirrrrrrrsesreiararaa s st aaea 002"
O.D. of head ..oiveiivirrmrrire e recenrc e s bisir s s e 1.265 to 1.275"
O.D. 0f SIEIM cieiiienreiineiieteiniraetnsrrasae s sassenrrrrsaressranses 3382 to .339%07

Minimum Serviceable Limit .............. .002” Difference at any point

Length ..o s 5.309 to 5.334”
Insert seat angle .o e 450
Seat contact width ..oeveiiiiiiiiiii e 090 to L1007
Seat run-out (IMAX.) .overrieeiirrrern st s i aa s 002"
Insert height ..o 198 to 203"
O.D. Of INSETT ..ociiiieiiiiriiiiec ettt 1.3765 to 1.3775"
ID. of Insert ... 1.074 to 1.084"
LD. of head ..oovvveriiiiieieci i st v er s eae e eaaaas 1.370 to 1.380"

1128-9

Metric Value
61.925mm

16.675 to 16.70lmm
8.692 to B.717Tmm
8.768mm
21.438mm

.051 to .102mm
A127mm

356mm

290

.051mm

133.985 to 134.620mm
8.651 to 8.672mm

.051mm Difference
at any point

35.814 to 36.068mm
30

1.143 to 1.524mm
.051mm

.356mm

S508mm

44¢

.051mm

32.131 to 32.385mm
8.590 to 8.611lmm

051mm Difference
at any point

134.849 to 135.484mm
450

2.286 to 2.540mm
.051mm

5.02% to 5.842mm
34.963 to 34.989mm
27.280 to 27.534mm

34.798 to 35.052mm
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ENGINE STARTS BUT WILL NOT RUN

1.Fuel Shut-Off Not Open Completely

Improper cable adjustment, damaged cabie,
cable slipping in clamps, misadjusted or inop-
erative sofenoid will not completely return fuel
shut-off lever to open position. Check lever to
be sure it is opening completely. A partially
opened lever limits the amount of fuel to the
injection pump and results in low engine hor-
sepower.

2_Final Air Filter Plugged

A dirty Tfilter will cause rich fuel mixtures
and low engine power. Check filter restriction
indicator and service final air filter if required.

3. Air In Fuel System

Bleed fuel system until fuel flows steady with
no air bubbles. Check for air leaks at fittings
between fuel tank and injection pump.

4.Low Fuel Supply

Check fuel supply in tank and refill if nec-
essary.

5. Injection Pump Rack Control Sticking

A sticking rack control will not allow the fuel
injection pump to accept any fuel.

6. Low Compression

Low compression on several cylinders, makes
the engine hard to start and rough running,
also does not generate enocugh heat to pro-
perly fire on all cylinders. Make a compres-
sion test on the engine.

7.Valve Push Rods Bent

Bent push rods will affect wvalve operation
and not allow cylinders to get a full charge of
fuel and air, or not exhaust properly. This can
usually be distinquished by excessive wvalve
tappet ncise. Remove cylinder cover and check
for bent push rods.

8. Camshaft Damaged

A sheared key in the cam drive gear or a bro-
ken camshaft will throw valve timing out of se-
quence, affecting engine operation. Remove
cylinder cover and check valve timing in re-
ference to crankshaft timing marks with a dial
indicator.

9_Wrong Fuel or Contaminated Fuel

Wrong fuel {low centane} or contaminated fuel
(water and dirt) can cause the engine not to run
or to have pre-combustion, causing serious
damage to the engine. Drain fuel tank and re-
fill with correct fuel.

10.Clogged Fuel Filter
Check and service fuel filters.
11.Fuel Injection Nozzles Malfunctioning

Low cracking pressure, improper spray pat-
tern, or plugged spray orifice will affect pro-
per combustion in engine cylinders. Remove
and test the fue! injection nozzies.

12.Cylinder Head Gasket Blown

A blown cylinder head gasket will cause one
or two cylinders to loose power and cause an
engine to miss. Compression leaking into the
water system can also cause the cooling sys-
tem pressure to rise and blow engine coolant
out the radiator overflow. Take a compression
test to help determine a defective head gasket,
or remove radiator cap, run engine and check
for gas bubbles rising in coolant at radiator
opening.

13. Piston Rings Worn

As piston rings become worn, they lose ten-
sion and ability to seal and wipe lubricating oil
off cylinder walls. Take a compression test to
determine piston ring condition. H readings
are low, squirt a small amount of oil into the
cylinder and retest. If compression comes up
because the oil heips the rings seal, it will be
necessary to install new piston rings and pos-
sibly sleeve and pistons.
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HIGH ENGINE OIL CONSUMPTION

External Leakage

1. Engine External Oil Leakage

Check for engine external oil leaks at the fol-
lowing locations:

A.Covers

B. Accessories

C.Valve cover gasket

D.Restricted breather

E. Oil pan gasket

F. Timing gear cover gasket

G.External oil lines

H.Camshaft welch plug

I. Engine oil filter

J. Engine oil cooler

K. Oil drain plug gasket

L. Front and rear crankshaft seal
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Valve seal installed.

STEP 22

CLOSED DAMPING
COIL END

% o D s .'. ’ . = 8%&@?".;: %
Install stem seal in lower valve stem groove.
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spring retainer.

Install wvalve keepers in outer valve stem
groove,



ok

i 3

Crank engine clockwise until dial indicator
hand stops moving. Reset indicator to zero.

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

SCRIBE MARK
— 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 18

Half the distance between
these two scribe marks on

' the flywheel will be the top
dead center (TDC]),

SCRIBE MARKS

2002-9

Remove valve stem seal from lower valve stem
groove.

STEP 21

Install the spring seat.

STEP 22

TO CYLINDER
HEAD CLOSED DAMPING
X COIL END

top of the cylinder head. See inset above.
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SPECIFICATIONS (Continued)

Maximum Limit
Including Wear
INTAKE VALVE GUIDE

Length (188 and 200) ..ottt it sa s e a i e 3.125"
Length (148 ANA 159) ciiviirerrrrnrrnrrrerereeenrmn et rmcesensraerarnarasreseansrnereaernsens 2.688”
L6 2 B O S OSSPSR .6565” to .6575"
1.D. {Installed and Reamed) ........ccoccoiimmeeieniiiniiniiniiininiininnn 34227 to .3432"7............. 002"
Protrusion Above Cylinder HEAd .....covevveeevmrmmrecmrenareatanrenceamaeaenrreaensesnranresns 1.0007
VALVE SPRING (Exhaust Valve)
COLOT COAR eivveverrrearisssstmsasstrrsissersrasstssnssrsssssesssssnesssssan Silver Stripe Full Length
Free Length .o i s s 2-3/16"
Total COIlS .ivveiiiiiii i e e 7-3/4
WETE DHAINIEEET iivrririrrrrrsrrtrenrrenererserraraseanarnreseaenrnrr e et bsesasitstessssisnnsssssasasns 162"
| 08 0 T OO OO OO 970" to L9907
Compressed to 1.332" (Valve OPen) ..oicciiiiiiiiinimiiiiniciieenasnsirenss 110 to 118 Ibs.
Compressed to 1.686” (Valve Closed) ....coccoviiiiiiiniiiiniini e, 53 to 59 lbs.
VALVE SPRING (Intake Valve)
B = R =) 4 U=« R R 2-3/8"
TOLAL OIS iivreverirrrerrarrrreenrrrrrarnssmsesmronoresaentansmeaannmnereedsbssbbsnssbstannssststanstins 8-1/4
RN BIE 30 ¢1<1 1) o OO 1627
8 OSSOSO UU O PP 958" to 978"
Compressed to 1.521"7 (Valve OPEN) .o 110 to 118 1bs.
Compressed to 1.8757 (Valve Closed) ...ccvvioirrieiiiiiriniinininiisaenn 53 to 59 lbs.
ROCKER ARM ASSEMBLY
O.D. of shaft oo e et 822" to .623"
L. Of ROCKET ATTIL .irvvvinviinenennrarannsenseaseenrmmeceennrmmaennemeoncrasesstosississs 16247 to .625"

(Installed and Reamed onr 148 and 159)
Shaft Spring (188 and 201):

Free Lengih ...t sin it s s r s ran s e e ra s ve vravares 2-1/2"
| 0 U U U TP OO OO PP PPN 11/16"
L SR B g o 1) o TP 072"
Compressed 10 1-3/47 i e e 7.5 to 8.5 1hs,
Shaft Spring (148 and 159):
| 5 < = = o V= 1 L RO U SOOI 1-3/16"
TOLAL COILS tuiverirrirrterererrrrrresarrrrrrrerrasescarnnnsnsenenresenesenresssssststsrasssstnitisntsrassmtassinans 7
O 1 T OO UPN 11/16"
RUTARCEI DT=Y o0 1 =) o PP 072"
Compressed 10 117167 i iir i e s e s e see e sa s s i 7.5 to 8.5 1lbs.
LUDFICATION .vvevrrnrneeeaensearareomamneeonannonssonsnrosnsnsnsnrinsss Engine o0il, camshaft metering.
Shaft Oil HOIES ..viiieririiiniiris i et Toward valve side of engine.

Shaft cannot be rotated.

SPECIAL TORQUES

Cylinder Head Flanged Nuts (188 and 201} .......ccooevmmiiimimiiiennii 90 to 100 ft. lbs.
Cylinder Head Stud Nuts (148 and 159) ....coooiiiiiiiiimmi i 95 to 105 ft. lbs.
Intake and Exhaust Manifold Stud NULS ..ocveiiieiiiirmi i s aes 25 to 30 ft. lbs.
Rocker Arm Bracket Stud Nuts and BolS .ot i 25 to 30 ft. lbs.
Valve Cover STUD INULE tovviiverrerr e rrrseieianrriestsustasaanatssosasnsrssssasnsossesesnsnsetatasasssnranses 5 to 8 ft.lbs.
Water Pump StUA INULS .oeevvreeieiiiieieimarenn e reessisistaitsesrssrnrrtssssassisnnesrsressessssnnsnrass 20 to 25 ft. lbs.

SPATK PIUES .ovrniveevneriaceansreeaesseerreennarn e rissanssnnsssnsanrores et earierbaessravaserrrrnrerrenraarrrnns 32 to 35 ft. lbs.
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INSPECTION OF VALVES, GUIDES, HEAD AND SPRINGS (Cont'd)

Heavy carbon or varnish deposits on the
valves, Figure 17, should be removed before
valves are ground. This condition is usually
caused by worn piston rings and sleeves
which allow too much oil to reach the com-
bustion chamber. This conditions could also
be caused by worn valve guides or bad seals
on the valves. Low operating temperature is
still another cause.

HEAVY CARBON AND VARNISH DEPOSITS

Figure 17

Inspect the valve head for dishing and the
valve face for deep burned spots, Figure 16.
These conditions cannot be corrected by
grinding the valves. The valves must be re-
placed. These conditions are usually caused
by running the engine under excessive loads
at high engine temperatures.

DEEP BURNED E

VALVE FACE DISHED VALVE HEAD
Figure 18

Valves with worn keeper grooves or if the
stem tip is worn or dished beyond the cham-
fer, replace the valves, Figure 19.

WORN RETAINER GROOVE
Figure 19

The checking of the valve stemn diameter
can be best be done with a good, accurate
micrometer, Figure 20. The valve stem
being straight, should be measured at three
points along the stem, Figure 20. Wear limit
must not exceed .002" at all points of mea-
surement. If the wear is greater, replace
the valve,

CHECK DIAMETER OF STEM AT THREE POINTS

.3406

Ea Saia INTAKE VALVE
3382 XHAUST VALVE
3390

MICROMETER

—_—

Figure 20

The checking of the
valve face runout should
he done after the valves
have been ground. A Vee
block type holder with a
dial indicator, Figure 21
can be used to check the
valve face and stem run-
out. The valve face run-
out should not exceed
more than .002”. The
valve stem runout should
not exceed .002". If the
valve face and/or valve
stem runout is greater,
the valve must be re-
placed.

Figure 21

NOTE: Small amounts of very fine pitting,
Figure 22, may be found on the surfaces of
the valves faces and seats after the wvalves
are cleaned. These are normal and will not
affect engine performance. This fine pitting
is caused by a normal oxidation process and
can happen on any engine during the run-in
period. It is not necessary to grind valves
or seats if this fine pitting is found as the
pitting will generally reoccur after the en-
gine is run for a few hours.

FINE PITTING

Figure 22
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Remove fan, fan spacer {if equipped) and fan Pull the front of manifold from the front stud,
pulley. swing the manifold upward and pull manifoeld

off of rear stud and away from engine.

STEP 6

it . B
If engine is equipped with one piece timing
cover, remove outer holts secured to cylinder Remove exhaust manifold gasket.

head. NOTE: If a stud and nut is located at
peint “’A”’, the water pump must be removed
to remove the inner socket hd. bolt in the hous-
ing.

STEP

)
LAY
CLAR B

Remove intake manifold retaining nuts.

¥ O ow o oo # B
Remove the exhaust manifold retaining nuts,
washers and clamps.
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Valves and Valve Seats Inspection

STEP 53

Clean valves with a fine power driven wire
brush, being careful not to scratch valve
stems,

STEP 54

INSPECT THE VALVES FOR THE FOLLOWING
CONDITIONS.

NECKED VALVE STEM

NOTE: REPLACE VALVE iIF THIS CONDITION EXISTS.
This condition can be caused by lack of lubrication,

plugged water passages or operating the engine
under continuocus overload at excessive RPM.

GROOVE IN VALVE FACE

[0

NOTE: REFACE OR REPLACE VALVE IF THIS CON-
DITION EXISTS.

This condition can be caused by abrasives enter-

ing the engine through the intake system or not
servicing the air intake system regularly.

FINE PITTING

& D_[LU

NOTE: THISISANORMALCONDITION

Small amounts of very fine pitting may be found
on the surfaces of the vaive face or seat after
the valves are cleaned. This condition is normal
and will not affect engine performance. This fine
pitting is caused by a normai oxidation process
and can happen on any engine during the run-in
period. It is not necessary to grind valves or
seats if this fine pitting is found. since pitting
will generally recur after the engine is run for
a few hours.

HEAVY CARBON AND VARNISH DEPOSITS

NOTE: CLEAN AND REFACE VYALVES IF THIS CON-
DITION EXISTS OR REPLAGE VALVES.

This condition is usually caused by worn
valve guides or bad seals on the valves, al-
lowing oil to pass by the valves. Low opera-
ting temperature is still another cause or
worn piston rings and sleeves will allow too
much oil to reach the combustion chamber,

RUST OR PITTING ON VALVE STEM

. é'lﬂ ‘;-\ '\. ' T \\ _ : L -~ | I

NOTE: REPLACE VALVE IF THIS CONDITION EXISTS.

This condition can be caused by using poor quality
engine oil or fuel and by improper engine storage.

RUST OR PITTING IN VALVE FACE

10

NOTE: REFACE OR REPLACE VALVE IF THIS CON-
DITION EXISTS.

This condition can be caused by using poor
quality engine oil or fuel.

DEEP BURNED VALVE FACE
DISHED VALVE HEAD

NOTE: IF EJTHER OF THESE CONDITIONS EXIST,
REPLACE THE VALVES.

These conditions are usually caused by running
the engine under excessive loads at high engine
temperature, grinding valve face too thin or
tmproper valve grinding.
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Coat bolt threads, washers and underside of
bolt heads or nuts (where used) with HDM #30
oil. Torgue all cylinder head bolts and nuts
{on to stud) using a torque of b0% to 70% of
final torque listed below and in a sequence as
shown in inset. Repeat torquing sequence and
bring nuts or bolts to full torgue.

1. Nuts w/hardened washers-torque 95-105 ft.
Ibs.

2. Grade 8, 12 pt. hd. boits - torque 110-115
ft. Ibs.

3.Flanged nuts - torque 90-100 ft. Ibs.

Check push rods for wear and straightness he-
fore instailing into cylinder head. Coat push
rods with HDM #30 oil.
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Valve Tappet Adjustment-Hot Setting With Engine Stopped

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

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

NO. 1 TDC COMPRESSION STROKE

STEP 120

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 Hot - Intake Vaives .012"
Exhaust Valves .014”

NO. 4 TDC COMPRESSION STROKE

STEP 121
Y

F oo

torque cover nuts 4 to 6 ft. Ibs. Reinstall
breather tube.



$TEEQ62

]
B A BB e

Install the bushlng on the puller {with oil holes Pull the bushing into block bore. Remove bush-
aligned} and pull bushing into place. ing tool,

Rear Camshaft Bushing Replacement

STEP 165

s s pLugm
"RG0l B pw ey we B
11111 Y X '

STEP 164

@.
I ITFY i g
BEOL 8 8 w& Hd B
S URBE TR BRBE vy u ol
To replace the rear camshaft bushlng, the en- The rear camshaft cup plug must he removed
gine must be removed from the machine and before the rear camshaft bearing can be re-

then the flywheel must be removed. moved from the engine block.



STEP 209

Torque idl
lbs.

With a feeler gauge check the running clear-
ance between thrust washer and idler gear.
The running clearance should be .003".

2015-37

thickness of the shims with a micrometer,
add or deduct shims to obtain correct clear-
ance.

35 to 42 ft. Ibs. Then bend lock plate over re-
taining bolts.

STEP 213
- Rl
o T

A A U A s 0 e
A s i LT T T
s 2 I 1T TTIY R

can‘t move. Install a dial indicator to check
back lash. Backiash must not exceed .006".
If backiash exceeds .006", replace the gears.



SPECIFICATIONS (Cont'd)

Crankshaft {Continued)

Grind to:
.010” 0.D. undersize, (201G, 188G) ...ccccciiiviiannanes 2.8630 to 2.8640
0207 O.D. undersize, (201G, 188G} .....coviiiivininins 2.8530 to 2.8540
0307 O.D. undersize, (201G, 188G) ......cooiiviiiiirnnnns 2.8430 to 2.8440
107 0.D. undersize, (159G, 148G) .....covviiiiiiinnnns 2.6130 to 2.6140
020" 0.D. undersize, (159G, 148G) ......cociviiiiinnnn, 2.6030 to 2.6040
030”7 O.D. undersize, (159G, 148G) ......coviiiiiiiiiinns 2,5930 to 2.5940
Main journal bore 1.D. w/o liners (201G, 18G) ......... 3.066 to 3.067
(159G, 148G) correiireeenviiisiinni s 2.816 to 2.817
Main journal width between cheeks:
2nd (159G, 148G) v 1.499 to 1.502
A (201G, 18BG) ieeviiiiiieiiciinrme e e 1.3740 to 1.3770
R Vs R OO P O OO U PSPPSR 1.745 to 1.755
Connecting rod journal width between cheeks ......... 1.3105 to 1.3145
Camshaft
TVPE eereeiiiriiracrinens e gg e e et r e e e eas Paraholic
Bushings (201G, 188G} .....cccciiiiiiiiniiiiiniinieennecane, 4, Replaceable
Bushings (159G, 148G} ..ociiiieiiiinimcininrieninessresnane, 3, Replaceable
Bushing lubrication:
Front bushing ...c.cooooviiciiiiieir i riaeans Pressure lubricated
from oil pump.
Intermediate bushing ..o, Gravity flow lubricated
Oil ClearanCe ....cocovviicviireiirircsr s s ice s ein s s san s e ra s rnanvnranes 002 to .005
1.D. of bushing installed ....ccooeririiiiiiiiiieirr s 1.752 to 1.753
Bushing width:
Ist (front) (159G, 148G) .orvvriirrrrrirnrrnarrnsroreenreeararaenes 1.307 to 1.317
Ist (front) (201G, 188G) .iiiiiriiiiiiiiiicciic it 1.213 to 1.223
2nd (159G, T48G) iririiiiiiiiiiii e e e 113 to 723
2nd, & 3rd. (201G, 188G) i e 490 to .500
3rd (rear) (148G, 159G) .viiiiiiiiiiiie e 1.177 to 1.197
4th {rear) (201G, 188G) .roriiriiiiiiiiircin e 1.213 to 1.223
0.D. of each bearing surface ........ccoveveeeice coieeeiennee 1.749 to 1.750

Thrust plate thiCKNness ..ocveeveeireiiiicirerr e .149 to 147

2023-5

Maximum Limit
Including Wear

.................................
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GEAR COVER WITHOUT
GOVERNOR (201G)

INSET B

I™—RUN-QUT NOT
TO EXCEED .010"

FACE MUST
BE SMOOTH
/

Figure 6
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CYLINDER SLEEVES (Cont'd)
Deglazing

Figure 15 illustrates a self-centering pow-
er brush deglazer that can be used to remove
the glaze formed on the inner surface of the
cylinder sleeves.

The glaze must be removed so that the
piston rings can properly seat themselves
within a reasonable period of run-in-time.

The necessary deglazing can be done hy
using 180 grit silicone carbide double spiral
brush. The necessary size brush can be pur-
chased from the J I Case Co. Service Parts
Supply, Racine,Wisc.

Part No. Bore Range
A42451 3.00” thru 3.50”
Ad2452 3.530” thru 4.00"

Bz

POWER BRUSH

CROSS HATCHED SLEEVE
Figure 15

Power the brush with a 3/8" or 1/2" drill
with a 300 to 350 RPM speed and using a good
grade of oil as a lubricant. The heavier the
lubricant, the finer the finish,

The brush must be rotating before enter-
ing the cylinder sleeve and when removed to
prevent scratches and to insure an even
finish. This will also bring the cross hatch-
ing up and out on removal,

Actuating the brush up and down at a rate
of 30 to 40 times per minute, a fast even and
perfect cross hateh finish is obtained in 20 to
30 seconds, Figure 15.

IMPORTANT: Use the following proced-
ure to proetect the engine from abrasives.

1.BEEFORE BRUSH DEGLAZING:
Cover the crankshaft journals with clean
rags to prevent abrasives and dirt, result-
ing from the brushing operation, from
dropping onto the crankshaft,

2.AFTER BRUSH DEGLAZING:
Wipe as much of the abrasives from the
cylinder sleeves as possible, then swab
each sleeve with a clean cloth dampened
in warm water and a mild detergent soap.
After swabbing the sleeves with the damp
cloth, wipe them out with SAE 10W engine
oil.
IMPORTANT: SWAB AND WIPE OUT THE
CYLINDER SLEEVES UNTIL A CLEAN
WHITE CLOTH WILL REMAIN ABSOLUTE-
LY CLEAN WHEN IT IS RUBBED ON THE
SLEEVE. ONE SWABBING - WIPING OPER-
ATION IS NOT ENOUGH!

CAUTION: DO NOT USE  GASOLINE,
DIESEL FUEL OR KEROSENE TO CLEAN
THE SLEEVES AS THIS WILL NOT RE-
MOVE THE ABRASIVES FROM THE SUR-
FACE OF THE SLEEVES.
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INSET D INSET C

« BEARING CAP
PLASTI GAUGE SCALE

INSET E

.002” AND
.005" SHIMS

INSET B

Figure 24



STEP &

2025-5

STEP 8

: ]
L EE S e
Use the ridge reamer to remove the ridge

or damage to the piston rings and lands wiill
result.

STEP 7

%%@ &wﬁ%@&ww@g@f i ggmww;:ww

Check connecting rods and caps to see if they
are numbered as to their location in the engine.

If not, they must be numbered on the side fac-

ing the engine camshaft for re-installation in
their original locations.

Remove connecting rod cap mounting nuts.

STEP 9

i 2.

& & B

¥ w ®
5@ %

¢

Remove connecting rod caps.

STEP 10

Push the piston and rod up through the engine
block.



STEP 47
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Clean piston oil holes using a small drill or fine Install piston pin retaining rings.
wire.

STEP 46

ARROW

Place piston rings in cylinder sleeve and check
end gap of each ring using a feeler gauge. End
gap must be less than .035” for compression
rings and less than .065"” for oil control ring.

STEP 4
w

Assemble connecting rod to piston. Make sure
numbered side of rod is towards arrow side of

. 5
L SRR B A 89,8 % 0

piston. Use hand pressure only to install the - :
piston pin. Install piston rings on piston using a ring ex-
pander.



2035-5
STEP 7 (Cont'd)

INSET A INSET B
m FAN [:) FAN D
COVER COVER ]
500" 060"
T0 seaL ur || 1o SEAL LIP
560" 100"
CAST IRON ALUMINUM
FRONT COVER FRONT COVER

STEP 8

: , : pulley. Install pulley on crankshatft.
install a new seal in the timing gear cover,

with the seal lip inward, to a depth from
the outer edge as shown in Inset A or B.



STEP 56

030" REMOVAL
™ FROM BEARING CAP
~

AN
Y

If vertical dimension is out of tolerance or
cap is shifted side-wise, rework cap by re-
moving .030” stock from mating surface and
then bore out to meet tolerance as specified
in Step 55. IMPORTANT: If .030" stock was
required to be removed, the same amount must
be machined from the lock groove. to prevent
interference when installing liners.

#

STEP 57

flat, so that cap will set solid without wobbling
in block.

Crankshaft Inspection and Installation

STEP 68
L

¥
e g

Using a puller, remove crankshaft gear from
crankshaft.

Measure front and rear of each journal. If
diameters are smaller than 2.8730”, under-
size bearing liners {.002"}) must be used.

NOTE: When journals are worn more than
.002", the crankshaft must be ground under-
size .010”.020” or .030”. Refer to Specifi-

cations, Sections 1026 or 1027 for grinding
dimensions,
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Install oil slinger on crankshaft with con-
cave side facing outward.

STEP 103

Apply Permatex No. 2 to engine block from
bottorn timing gear cover mounting hole to
bottom of engine block.

STEP 104

gine block. Apply Permatex No. 2 to gasket
from bottom timing gear cover mounting
hole to bottom of engine block.

2035-25
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If equipped, install one piece timing gear
coverand water pump housing.
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OIlL PUMP

188 DIESEL ENGINE

207 DIESEL ENGINE

Oil Pump Removal

Remove oil pan drain plug and drain oil from
engine. Remove oil pan mounting bolts.

STEP 2

EEVEE Y
oy ‘@%% &

Remove oil pan and gasket from engine.

STEP 3.

‘ggggw%%%%%%& ¢ o
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Qil pan removed from engine.



STEP 43

Place a dial indicator on the oil pump drive
gear and check backlash between drive gear
and crankshaft gear. Backlash must be .002
to .008 inch. If backlash exceeds or is under
the above range, add or delete shims between
oil pump and No. 1 main bearing cap to ob-
tain correct backlash. See Step 35. NOTE:
Qil pump shims are .002 and .005 inch thick.

STEP 44

E ., B  ttWlV . . B m
Apply No. 2 Permatex on both sides of new
oil pan gasket at the front and rear portions
only.

auin @;&&

Torque stamped steel oil pan mounting
bolts 10 to 12 ft. Ibs.

CAST IRON PAN

DRAIN PLUG

/ =)
TORQUE 16 TO

20 FT. LBS. i
TORQUE 24 TO 28 FT. LB~ ¢

If equipped with cast iron oil pan, install
long bolts to the rear of the engine and
torque 15 to 20 ft. lbs. Torque remaining
mounting bolts 24 to 28 ft. ibs.

NOTE: Torque drain plug 29 to 31 ft. Ibs. Re-
fill erankcase with proper amount and type of
oil. Refer to Operator’'s Manual.
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AIR CLEANER SERVICE

Service Interval

The air cleaner filter element must be
serviced when the red band on theair cleaner
restriction indicator remains in full view,
In addition to filter service the dust cup
should be cleaned daily or more often as
conditions warrant.

Filter Element Service

Washing is the preferred method of clean-
ing the element as if removes more dust and
soot, thus restoring the element to an almost
new condition,

Wash the filter in Case Filter Element
Cleaner, Part No, A40910. Mix according to
instructions on container. Do not use water
pressure over 40 psi (275 kPa) at the noz-
zle, Let the element dry completely before
installing. Do not use compressed alr fo dry
the element,

Use of compressed air to clean the
element is permissible but not recommended
as it does not remove carbon and soot, When
using compressed air, use no more than 30
psi (206 kPa) at the nozzle and keep the
nozzle a reasonable distance (no closer than
1 inch {25 mm) away from the filter. Move
the nozzle up and down each pleat, blowing
from the Inside only,

Inspect the filter after itisclean anddry.
Place a light inside the filter and inspect for
holes, tears, and dented or bent metal cover-
ing, If metal covering is dented or bent,
inspect filter paper for holes or rub spots
in that area, If holes or rub spots are noted,
discard the filter and install a new filter
element,

NOTE: Inspect new filter element in the
same manner, Do not accept a defective
filter.

The element must be replaced after it
has been cleaned six times or once a year,
whichever ocecurs first,

Figure 2 - Inspecting the Element
Precleaner

The precleaner is used on all Ferti-
lizer Special (18458) machines. The pre-
cleaner is locafed fo the right of the air
cleaner, Flgure 1, Remove and clean the
bowl when the dust level reaches mark on
bowl {about 1/2 inch (17 mm) from top of
bowl), Clean the hase with a brush peri-
odically.

Figure 3 - Precleaner

Rev. Oct. 1976
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THERMOSTAT REPLACEMENT

Removal
STEP 4

housing. Remove thermostat housing bolts.

STEP 2

STEP 5

STEP 3

THERMOSTAT QOPEN

\ 4

Check thermostat for proper operation by sub-
merging in a container of hot (approximately
175°%) water. The thermostat sheuld be com-
pletely open at 202°F. Replace the thermos-
tat if it does not meet the above specification.
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STEP 3

#Aig the oif pressure bullds up within
the engine ofl gellevies. the presswre
is sonsed ot the purp. This e
ix then exeried on the back side of the
pressure regulstor sleeve. As pros-
sure bullds up to BO w0 7B PS8 the
regulator sleeve Is moved, opening
an internal passage t the inlet side
of the pump cavity,

Should the ofl pressure drop below
BO o VB PEL the intor spring
moves the sleeve back, closing off
the passage to the inlet side the pump
savity,

FROM sumP

T O
FILYER

PRESSURE REGULATOR VALVE
SUMP O

LINFRYERED O




CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL

e Thank you very much for reading the
preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below

e Please note: If there is no response to
CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL
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88 DIESEL ENGINE 207 DIESEL ENGINE

€
e
PRIMARY
Prior to perfowning ony service work, sisam Lemove valve cover from eylinder head.

clean the engine thoroughiy in the ares of ihe
fuel injectton pump and lines. Close the fuel
tank shutot? valve. Poamove the drain plug from
the grivnary fuel filter o drain the fijisrs.

EP 4

STEP

e

e <

Bl
T

Cranlc engine clockwise untid TDC mark on fiy-
whee!l is in line with timing pointer as seen
through the flywhee! housing timing hole.

Remove the breaither hose.



STEP 48

Torgque connector hofts to 358 ft. lbs,

STEP 49

IMPORTANT: f engine has been cranked
after pump was removed, repeat steps 4 thru
6 to assure correct timing.

STEP 50

Remove the timing window cover from injec-
tion pump.

STEP 51

L -

Fuel .purrip timing window.

3012-15

STEP 52

Using a cfean, wide bladed screwdriver in-
serted into the drive end of the pump, rotate
the distributor rotor until the timing lines in
the timing window are aligned.

DRIVE TANG' R A
¢ 3

IMPORTANT: The rear end of drive shaft
is equipped with a drive tang which has a hole
in ane side. This hole must line up with a hole
iocated internally in pump on the distributor
rotor. Turn pump rotor to approximately the
position as tang on end of drive shaft so holes
correspond with each other. If holes are not
alignad, pump would be 180° out of time.
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STEP 96

Gonnant fuel filter line o fusl pump. Instafl new primary and final fusl filters.

188 DIESEL ENGINE 207 DIESEL ENGINE
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OPERATING PRINCIPLES

The operation of the injector is simple and
-positive,

A metered quantity of fuel under high pres-
sure from the injection pump flows through
the inlet line of the injector around the in-
jector valve.

At the instant the pressure of the fuel against
the valve exceeds the predetermined spring
force, the valve is forced from its" seat al-
lowing fuel under high pressure to fiow through
the four spray orifices to the combustion cham-
ber.

SPRAY ORIFICES

The instant the fuel delivery ceases, the
pressure against the valve is reduced and
the control spring snaps the valve to its’ seat.
This eliminates any possibility of dripping
after the metered amount of fuel has been de-
livered. In actual operation, the valve opens
and closes very rapidly with a distinct chatter.

During injection, a small amount of fuel leaks
through the closely controlled clearance at
the guide. lubricating all the moving parts in
the injector. This fuel then flows off through
leak-off lines at the top of the injector and
returns to the fuel tank.

VALVE GUIDE

VALVE

OPENING PRESSURE
CONTROL SPRING

w——71NLET FITTING
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The valve may slide out of the body at this time
and should be handled carefully by its’ stem.

LIFT ADJUSTING SCREW LOCKNUT
LIFT ADJUSTING SCREW l

3013-17

,&%%ﬁ@&@ L 5 ﬁ g
If the valve does not slide freely from the body.
use valve retractor Bacharach Part No. 56-0148,
to remove the valve. To prevent bending the
valve, bottorn it in the body with the retractor.
Push down on the retractor body to mount the
collet. Turn the knurled nut counterclockwise to

secure thecollet and withdraw the valve.

L TING SCREW
LOCATING PLATE /*--a'fr ADJUSTING SCREY
N ~.  PRESSURE

-
LOCATING PLATE roo~

-\J ADJUSTING

SCREW v

RN
}
/
/ 7~ PRESSURE
ADJUSTING

I & \ PRESSURE ADJUSTING t /
SCREW LOCKNUT LOCKNUT
INLET / S INLET /UPPER»—’Q PRESSURE
FITTING @ SPRING FITHNG  / sear ADJUSTING
/ \ SCREW
“MNJECTOR / SEAT /
BODY / SPRING
/ INJECTOR BODY—e /
/ COMPRESSION ey LOWER SEAT
5 COMPRES - SEAL -/ /
/ SION SEAL / ® /
/ ————VALVE \
& ) ) / VALVE
CARBON SEAL ™ _ A50970 CARBON SEAL /
A51234 (
A140827 T~ W, A37836
A140828
A140829

m 0
‘\\‘\.\\‘ﬁ.‘%\a}({e jo'e et u"ﬁ:”WM

iR

= ookl Wz ”
NS g N sisteliols ¢ Srgriemsaanry




THROTTLE PLATE

IDLE ADJUSTING NEEDLE

e PASSAGE B
IDLE JET E”’WII %[ /
FLOAT VALVE ASSEMBLY _ 787
// ‘ /4
IR 4
'//////ifl-?.\{’.dﬂ_f//,_
i ‘ §
PASSAGE A w i* § .
MAIN JET Qp\ 2
\ “ %k
MAIN JET ADJUSTING NEEDLE

CHOKE ASSEMBELY

MAIN DISCHARGE JET

(LOAD ADJUSTMENT SCREW)

3033-3
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INSET A

WHEN MAKING ADJUSTMENTS

BEND AT THESE POINTS
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FUEL TANK

(L.H. UPRIGHT}
90° ELBOW wa DATTER
A \
FUEL LEVEL ™ h
SWITCH
GASOLINE
FUEL TANK
~ {L.H. UPRIGHT) Y g
:'[f}%
o
Co- :
hﬂ ‘Hh-_
\:@.

HOSE CLAMP

HAND PUMP

{ PRIMER)\EV @

730804 A
Figure 3 - Fuel Tank and Fuel Lines, Gas and Diesel Engines

Rev. Oct. 1976
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Figure 4 - Combined Loader Arm and Rear Auxiliary Hydraulic Diagram
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TESTING THE HYDRAULIC SYSTEM WITH A FLOWMETER

Hydraulic troubles in this and other Case
machines can be quickly and positively diag-
nosed with the aid of a flowmeter. This pre-
vents trial and error replacement of parts,

The flowmeter is portable and can he
used in the shop or easily transported to the
field for on the spot trouble shooting,

Two Flowmeters Available

Two flowmeters are offered through the
Case Service Tool Program. Refer to the Case
Service Tools Catalog,

Either flowmeter may be used whenper-
forming tests on this machine.

Description of Tests

The flowmeter simulates the load condi-
tions met during operation of the machine and
measures the temperature, volume, and pres-
sure of the oll passing through the flowmeter.

By interpreting these measurements as
described on the following pages, hydraulic
faults can be iden

------

; PRS- % JU P i
Figure 7 - 60 gpm Flowmeter
The test procedure consists of?

1. First, learning how much oil the pump
delivers to the system at no load.

2. Then, by applying a fixed, normal opera=-
ting pressure on all the components, find~

ing out how much oil is unavailable for
work because it is:

a, Not being delivered by the pump due
to internal slippage caused by wear,
or hecause of a leak or restriction in
the suction line.

b, Not being delivered {o the cylinders
because it is leaking back to the re-
servolr by passageways that are sup-
posedly closed, namely valve leak-
age.

¢. Not being used by the cylinders be-
cause it is leaking past the cylinder
packing and returning to the reser-
voir,

Test Procedure
Preliminary Checks

1. Before connecting flowmeter into the
system, check the following and make
corrections as required,

a. Oil level. Make sure reserveir is
filled to the proper level with oil
specified on page 4011-3,

b, Oil filter. Check condition of filter
as described on page 4011-10 and
change filter if necessary.

2, Check engine compression and ignition
timing. A faulty engine will result in poor
loader performance,

Test No. 1 - Equipment Pump Qutput

NOTE: A check sheet is onpage 4011-22
and can be copied on any office copier.

1. Before disconnecting any lines, remove
floor plate and remove accumulated dirt
from the pump, fittings and surrounding

area.
NOTE: I pump opening notch in frame
is not 14" (355 mm) wide, Increase

opening an equal amount on both sides of
center for easier access to the equip-



1.
2.
3.
4,
5.
6.

HEX HEAD TIE BOLT 7. DIAPHRAGM 13.
FERRYHEAD TIE BOLT 8. BACKUP GASKET (THICK) 14,
PORT END COVER 9., PROTECTOR GASKET {THIN) 15.
D-RING 10, DIAPHRAGM SEAL 16.
GEAR PLATE 11. DOMWEL PIN 17.
CHARGE PUMP 12. ADAPTER PLATE 18.
GEAR SET

Figure 2

GASKET

PORT ADAPTER
LOCK WASHER
CAP SCREW
DRIVE GEAR
DRIVEN GEAR

19.
20.
21.
22.
23.

KEY

SPRING

STEEL BALL
DRIVE END COVER
SEAL

4013-3




Qil Flow, Lift Spool Actuated

In Figure 3 the lift spool is moved out of
the valve body which:

a. Blocks the open center passage. With
open center blocked, all oil from the
pump flows through the spool being
actuated. No oil is available down stream
to operate the auxiliary control valve,

b. As pressure in the open center passage
increases, the check valve opens, per-
mitting oil to flow to the B port. From
the B port, oil is directed to the closed
end of the 1lift cylinders causing the
loader frame to raise.

¢. Simultaneously, the A port is opened to

4021-5

the return passage, allowing oil dis-
placed from the rod end of the lift cylin-
ders to flow through the top outlet port.

When the spool is returned to Neutral,
oil is locked between the control valve and
the lift cylinders, preventing further move-
ment of the loader frame.

To lower the loader frame, the spool is
moved into the valve body and oil flow is
reversed,

NOTE: The restrictor at the B port,
Figure 3, prevents the loader from "dropping"
as it is being lowered by regulating the flow
of 0il returning to the reservoir from the lift
cylinders.

i v ﬁ“‘-’SFFF‘:‘::‘
Z il
» 4 — i
g = & :-gj
E : 3 B
= " ¥ oy
k!
1 : |
13 -
o : 3 N
7 7 '
)
8] | |
il ' 9
75005
1. PUME FLOW 4. LIFT SPOOL 9. MAIN RELIEF VALVE 14. POWER BEYQND FITTING USED
2. RETURN QIL 5. CHECK VALYE 10. BUCKET SPOOL WHEN EQUIPPED WITH
3. STATIC QIL 6. A PORT 11. LIFT CYLINDERS AUXILIARY HYDRAULICS
7. B PORT 12. BUCKET CYLINDERS 15. QUTLET PORT
8. RESTRICTOR 13. TO AUXILIARY CONTROL YALVE 16. INLET PORT

Figure 3 - Qil Flow, Lift Spool Actuated
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GRAPPLE CYLINDER

Removal

1.

40

Lower manure fork to the floor and close
grapple,

Move grapple control in both directions
to equalize clrcuit pressure.

Remove hose clamps on top of grapple
frame, Disconnect hoses to cylinder at
tee fittings,

Check for bent piston rod. Replace if
bent; do not attempt to straighten.

Disassembly

1.

2.

60

Remove hoses from eylinder.

Secure cylinder in a vise using care
not to distort the tube. Remove the
outer lock ring and push gland info
cylinder about 1 inch (25 mm),

Remove lock ring spacer and inner lock
ring,

Carefully pull the piston rod from the
cylinder, Pull the rod straight out to
prevent damage to the cylinder wall.

Secure piston rod yoke in vise and re-
move piston nut and piston. Then re-
move O-rings and backup rings from
piston and O-ring from piston rod.

Remove gland from rod and remove
wiper, seal and O-rings from gland.

Inspection

1.

Discard O-rings, backup rings, wiper
and seal.

Clean all parts in cleaning solvent and
dry with moisture free compressed air,

Shine a light into cylinder tube, If it
has deep score marks or grooves, or
has been damaged in any way, the cyl-
inder fube should be replaced.

Check for bent piston rod. Replace if
bent; do not attempt to straighten.

5.

Before assembling cylinder, remove any
minor nicks, scratches, etc. on the rod
or in the cylinder with a medium grit
emery cloth. Polish with a rotary mo-
tion,

Assembly

1.

Install quad ring in groove around gland,
Install O-ring and seal in inner groove
in gland bore. Install seal with lip to the
inside. Then install wiper in outer
groove with lip to the outside.

NOTE: The seal and wiper are iden-
tical parts and st be installed as
instructed in step 1.

Lubricate piston rod and gland bore with
hydraulic oil. Install giand on pistonrod.

Secure piston rod yoke in vise. Install
new O-ring in groove in piston rod and
install piston. Install piston nut and
torque to 110-130 foot-pounds (149-176
N m). Install new backup rings and O-
ring in groove In piston, The O-ring
must be between the backup rings.

Thoroughly lubricate cylinder wall and
piston with hydraulic oil. SBecure cylin-
der tube in vise and install piston straight
into cylinder., Push the piston into the
cylinder about 2 inches (b5 mm).

Slide gland into cylinder about 1 inch
(25 mm) bheyond the inner lock ring
groove. Then Install inner lock ring,
Be sure ring is seated in groove.

Pull piston rod out of cylinder to seat
gland against the inner lock ring. Then
install lock ring spacer and outer lock
ring. Be sure ring Is seated in groove.

Installation

1,

If hoses were removed or a new cylin-
der is being installed, connect hoses to
cylinder using new O-rings,

Attach cylinder to grapple and irame,



NOTHE: | ATE PRODUCTION MACHINES DO NOT
USE MASTER LINK IN PRODUCTION. MASTER

LINK IS USED IN REPLACEMENT CHAINS AND
EARLY PRODUCTION MACHINES.

OUTER SEAL

R. H. SIDE ILLUSTRATED

750823

Figure 3 - Axle and Housing Assembly
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Figure 2 ~ Qil Flow, Machine Moving Forward
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SNAP RING

SWASH PLATE

SNAP RING
% BODY
PRESSURE RELEASE
VALVE VALVE STEM

b
Q 0-RING

PIN AND BODY -_.._\‘ S

SWASH PLATE STOP
{DO NOT REMOVE)

@ COUPLER

a 0-RING

ROLL PIN %

WASHER

PIN/®

PIN KEEPER

BACKUP RING
0-RING /

STEEL BALL®

CHARGE CIRCUIT
CHECK VALVE (2)

NEEDLE BEARING

RELIEF VALVE
CARTRIDGE (DO
NOT DISASSEMBLE
YALYE)

WASHER

@ SNAP RING

SPRING

PISTON BLOCK

Y-BRACKET

750834

Figure 3 - Left Hand Hydrostatic Pump

END PLATE
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END COVER

.- <k \\
fi} SNAP RING
Q
& O
NEEDLE BEARING 0-RING WASHER

SPRING
PIN
= / @ WASHER
// PIN KEEPER

" PISTON BLOCK

PISTON {9}

PISTON RACE

SNAR RING

WASHER
SEAL
750837

SNAP RING

@@ THRUST BEARING
WASHER

Figure 2 - Hydrostatic Motor
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3. Remove shim{s)and O~ring from housing. from adapter., Position E~clip so open
space is next to ends of snap ring to aid
4, RBemove input shaft retaining snap ring in snap ring removal, Figure 2,

NOTE: |LATE PRODUCTION MACHINES DO NOT
USE MASTER LINK IN PROOUCTION. MASTER
LINK IS USED IN REPLACEMENT CHAIN AND
EARLY PRODUCTION MACHINES,

750838

Figure 1 - Gear Reducer Installation
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Figure 2 - Wiring Diagram, Gas Engine
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CHECK

DETAILED INSTRUCTICNS

Check voltage at alternator
terminals {Cont'd)

All machines with Prestolite alternator except the
fertilizer special. Turn key switch on and check
voltage at the aslternator Ouiput, Auxiliary and
Field terminals,

a. Voltage at the Output terminal should be about
1/2 volt less than battery voltage (reading
obtained in step 1).

b, Voltage at the Auxiliary terminal should be
about 1/2 volt less than battery voltage
(reading obtained in step 1),

c. Voltage at the Field terminal should be about
1 volt less than battery voliage (reading
obtained in step 1),

Fertilizer special machines., Turn key switch on
and check voltage at the alternator Cutput, Aux-
iliary and Field terminals,

a. Voltage at the Cutput terminal should be about
1/2 volt less than battery voltage (reading
obtained in step 1).

b, Voltage at the Auxiliary ferminal should be
about 1 volt less than battery voltage
{reading obtained in step 1),

c. Voltage at the Field terminal should be about
1/2 volt less than battery voltage (reading
obtained in step 1).

All machines with a Delco-Remy alternator, turn key
switch on and check voltage at the alternator Bat and
No. 1 and No. 2 terminals.

a. Voltage at the Bat terminal should be battery
voltage to about 1/2 volt less than battery
voltage,

b. Voltage at terminal No. 1 should be about
2-1/2 volts to 3 volts less than battery
voltage,

c. Voltage at terminal No. 2 should be hattery
voltage to ahout 1/2 volt less than battery
voltage.

Continued on next page

Rev. Oct. 1976
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DISTRIBUTOR

Removal

1.

Disconnect the distributor primary wire
at the coil and remove distributor cap.

Scribe an alignment mark on the distri-
butor body and the engine block. Then
seribe a mark on the distributor body
to indicate rotor position,

Remove the distributor c¢lamp retaining
capscrew. Then lift the distributor out
of the block. DO NOT turn the crank-
shaft over while the distributor is re-
moved or it will be necessary to time
the engine.

Installation

1.

If the crankshaft was rotated while the
distributor was removed from the en-
gine, the engine will have to be timed,

Crank the engine until the No. 1 piston
is at TDC on the compression stroke.
Align the TDC mark on the crankshaft
pulley with the timing pointer, Position
the distributor in the block with the
rotor in the No, 1 firing position,

If the crankshaft was not rotated, po-
sition the rotor so it will be aligned with
mark on distributor body when the dis~
tributor is seated, Then position the dis-
tributor in the block with the marks on
distributor body and block in alignment
and Install clamp retaining capscrew.

Position the distributor cap on distri-
butor and snap spring clamps into place,
Then connect the distributor primary
wire to the coil.

Adjust ignition timing as instructed on
page 8013-7,

BREAKER POINTS AND CONDENSER

Removal

1.

Remove distributor from engine and
secure in a vise or distributor tester.

Figure 2 - Distributor

2,

Remove the breaker point and condenser
retaining serews. Then remove the screw
which secures the primary wire and the
breaker peoint and condenser leads,

Lift the breaker points and condenser
out of the distributor,

Installation

1.

Position the breaker points and conden-
ser in the distributor and install the
retaining screws,

Position the primary wire, breaker point
and condenser leads in the terminal clip.
Tighten the refaining screw.

Align and adjust the breaker points as-
sembly as instructed on page 8013-6.

Install distributor in engine and adjust
ignition timing as instructed on page
8013-7,



Section
3014

BATTERIES

C. E. Div. 9-73925

1845 Uni-Loader
RATION
CASE CORPO October 1975

PRINTED IN US.A.



8014~11

BATTERY CHECK SHEET

TEST RESULT SUMMARY INDICATION REMEDY
Visual Inspection
1, Dirty battery top Battery QK Clean
2. C(Clogged vents Battery OK Clean
3. Corrosion If severe, possible Clean and con-
battery defect. tinue testing.
4, Low water level Battery OK Add water
5. Cracked case Defective battery Replace
§, Other defects noted —,
Specific Gravity Cheaeck
Cell No, 1 1, More than 30 gra- 1, Defective, dis- | 1, Recharge
vity points varia- charged or worn battery. Re-
tion between cells out battery. peat test,
If cell read-
ings still vary,
replace battery.
Cell No. 2 2. Most cells below 2, Discharged 2. Recharge and
1.230 and even with- make Capacity Test
in 30 points
Cell No. 3 3, Most cells at or 3. Charged 3. Make Capa-
near full charge ¢ity Test
{1.260) and even
within 30 points.
Cell No. 4 4. Most cells above 4, Overcharged 4. Check
full charge {1.2680} regulator,
Cell No, 5
Ceil No. B
NOTE: Specific gravity readings apply to original equipment or
Case supplied replacement batteries only. Other makes may vary.
Capacity Test
Load equals 20-bour amp
rating = 3 (2.5) or 200 amps}
12-volt battery Over 2.6 voits Battery OK Recharge if necessary
Under 9.6 volts Discharged or Make Individual
defective Battery Cell Test
6-valt battery Over 4.8 volts Battery OK Recharge if necessary

Under 4.8 volts

Battery discharged
or defective

Make Individual
Battery Cell Test

Individual Cell Test

Soft top battery or battery
with exposed cell connee-
tors only: Terminal volt-
age after 3 minutes

Over 7.75 volts (6V
[battery) or 15,5 vaits
{12V battery)

Under 7.75 volts {6V
battery or 15,5 voits

Battery sulfated
or worn out

Battery discharged
or defective

Replace

Measure indi-
vidual cell volt~

(13V battery) ages
411 Batteries
Ceil No, 1 Cell readings vary Battery defective Replace
over .1 volt
Cell No, 2
Cell readings even Battery discharged | Charge battery
Cell No, 3 within .1 voit
Cell No, 4
Cell No. 5

Cell No, 8

TEQUZ7




2. Place armature in a lathe and turn down
commutator until all indications of wear
are removed,

3. Undercut insulation between commutator
bars 1/32" (0.8 mm)} wide and 1/32"
(0.8 mm) deep. Use 00 sandpaper to re-
move any burrs from commutator.

FIELD COIiLS

1. Check field coils as instructed under
Field Coil Tests,

BUSHINGS

1. Inspect bushing in center bearing plate,

commutator end frame and drive housing
for wear, If bushing is to be replaced,
soak bushing in 30 weight oil before in-
stallation,

Assembly (Diesel)}

1.

Lubricate bushing iIn commutator end
frame and drive housing.

Place thrust washer, center bearing
plate, woodruff key and starter drive
on armature shaft.

Place the starter drive retainer on the
armature shaft with the cupped surface
facing the snap ring,

Place snap ring on end of armature shaft,
Place a piece of wood over snap ring
and force the snap ring onto the shaft
with a light hammer blow, Then slide
snap ring down into groove.

To force the retainer over the snapring,
place a suitable washer over snap ring
and squeeze retainer and washer together
with pliers.

Remove washer and install thrust washer
on armature shaft,

Install armature in drive housing and
reinstall shift lever and solenoid.

Assemble field frame assembly to drive
housing using carenot to damage brushes,

Position commutator end frame on field

80159

frame and install thru bolts,
thru bolts securely,

Tighten

Assembly (Gas)

1,

Replace brushes if required. Then pull
each brush up in brush holder and posi-
tion brush spring against side of brush
to aid in installing field frame on arma-
ture,

Press new bushing into drive housing,
and end plate as required.

Install the thin thrust washer and center
bearing plate on armature shaft. Then
place Woodruff key in keyway on arma-
ture shaft and install the starter drive.

Position drive housing against center
bearing plate and secure in place with
screws and lockwashers.

Place field frame on armature and a-
gainst drive housing, Then push brushes
down and make sure springs are on top
of each brush,

Place thick thrust washer on armature
shaft and install the end frame, Then
install the thru bolts and tighten secure-

ly,

Secure solenoid to field frame and re-
connect field connector to the field coil
terminal.

Installation

1

Posgition starter against flywheel housing
uglng care not {o push mounting bolts
out of flywheel housing. Secure starter
in place with nuts and lockwasher.

Connect wiring to starter solenoid,

Connect ground cable to battery,

Armature Tests

ARMATURE GROUND TESTS

1.

Place armature in growler of tester,
Turn on power, Figure 5.

Rev. Oct. 1976
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GENERAL INFORMATION

NUT VA FLAT WASHER
LOCKWASHER 1/4"———&Y 1747 X 9716” X 1/18
-

@®\
MOUNTING BRACKET——» NUT
- NO. 10
-~
~ LOCKWASHER
-~ NO. 10
-~
-
IGNITION COIL -
-

FLAT WASHER -
5/16” X 3/4" X 1/16"

ELECTRONIC CONTROL UNIT
SCREW NO. 10 X 1727

HARNESS ASSEMBLY

SPARK PLUG WIRE NO. 2 & 3

\| RUBBER
I BOOT
i

RUBBER BOOT\.:",@ [
INSET A no. 1 cYLINDER FIRING POSITION
HOLE i$ CENTER
c OF SENSOR ROTOR
_ COIL WIRE SPARK PLUG WIRE
SENSOR e NO. 1 & 4
NN ~——— RUBBER BOOT
LEADING EDGE._/// S :
7=

|
1
1
J

TOOTH

TRIGGER WHEEL

SENSOR LEAD CONNECTOR

SENSOR LEAD CONNECTOR
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SENSOR AIR GAP ADJUSTMENT

SENSOR
RETAINING SCREW

To adjust the sensor air gap, loosen the sen-
sor retaining screw and place a .010” to .016"
feeler gauge between the sensor and trigger
wheel. Move the sensor toward or away from
the trigger wheel to obtain the specified gap
and retightean the sensor retaining screw.

AlIR GAP
010" TO .016"

TRIGGER WHEEL

CHECKING SPARK PLUG AND CENTER
COIL WIRES FOR RESISTANCE

OHMMETER

Connect an hommeter to each end of a spark
wire and check the resistance. The resistance
of the No. 2 & No. 3 spark plug wires ohms
should equal 2,875 to 4,956 ohms. The No. 1
and No. 4 spark plug wiras ohms should equai
2,030 to 6,705 ohms. The center coil wire
should equal 2.900 to 7,000 ohms. Replace any
wire not within the specified limit.

ZERC ADJUST

HIGH MEDIUM
RXIDOQ  RX10Q

ow
OFF RX10

RANGE

SELECTOR
™




D.C. ammeter, 0-100 amp scale.

Rheostat, 0-50 ochms resistance, 50 watts,
1/4 ohm, 25 watt resistor, Sun Electric
RES-1 or equivalent with leads for con~
nection in the alternator output circuit,

Carbon pile, Sun Electric Y-20 or

9.

8016-5

equivalent, capable of 600 amp load,
knob controlled,

120 volt test lamp with a 25 watt bulb,

12 veolt test lamp with number 57 bulb.
Used during bench testing.

Ohmmeter, Simpson 260 or equivalent,
Used during bench testing,

Prestolite Alternator Tests

Test No. 1 - Alternator Qutput

Remove ground cable from battery. In-
stall battery post adapter, Figure I, on
negative battery post and connect cable
to adapter,

NOTE: Before completing step 2, close
switch on Sun adapter or turn switch nut
up several turns on Snap-on adapter,

Connect test ammeter to battery post
adapter as indicated in Figure I,

Comnect voltmeter positive lead to the
output terminal and the negative lead
to the alternator frame.

CARBON

TEST AMMETER

TO STARTER SOLENOID
B TERMINAL

BATTERY POST
ADAPTER {SNAP-ON}

4,

INSTALL BATTERY POST ADAPTER ON
NEGATIVE BATTERY POST AND CONMECT
GROUND CABLE TO ADAPTER.

REFER TQ FIGURE 2 FOR ADAPTERS

Connect carbon pile (or load control) to
the battery terminals, Make sure carbon
pile is OFF bhefore making connections,

Start engine and run at full throttle and
open hbattery post adapter switch, Ad-
just the carbon pile until the voltmeter
Indicates 14.2 volts, The test ammeter
should indicate 35 amps for all machines
except fertilizer special and 20 amps for
fertilizer special {18458).

Turn off carbon pile and stop engine,
If the output was not as specified, remove

alternator, disassemble and test alterna-
tor components,

WOLTMETER

\\\\\\"l 1l 'l“h/,/

E=

TO AMMETER

T0 STARTER
BUTTON

150849

Figure 2 - Allernator Qutput Test Hookup



of holder, Figure 11. Place holder
in rear housing and install gasket
and cover over field terminal, Se-
cure parts in place with screws.
Remove wire and listen for clicks
as brushes contact the slip rings.

Secure voltage regulator to rear housing
with screws, K voltage regulator has
three leads, the black lead should be
attached to regulator mounting screw.
The brown lead (red, if two lead regu-
lator) is connected to the auxiliary ter-
minal and the green lead to the field
terminal.

Figure 16

8016-15
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meter to the slip rings as shown in Assembly
Figure 41. The ohmmeter should indi-
cate 2,7 to 3 chms at 803" F (26.7° C). 1. If bearing was removed from rear hous-

The chmmeter reading will alsgo vary
when tested at higher or lower tem-
peratures, A reading higher or lower
than specified indicates repiacement of
the rotor,

1. Rotor
2, Ohmmeter

3. Slip Ring

Figure 41

Rotor Ground Test

2. Ohmmeter

1. Rotor

Figure 42

ing, press or drive in a new bearing.
The housing must be supported under
the bearing bore and the support must
be long enough to prevent the housing
from touching the bench or press bed,
Drive bearing in until flush with outer
end of bearing bore,

1. Driver
2. Bearing

Figure 43
Secure condenser to rear housing and

place voltage regulator in housing as
illustrated in Figure 44,

1. Condenser
2. Rear Housing

Connect an ohmmeter to a slip ring and
the rotor shaft and observer ohmmeter,
If the ohmmeter needle moves, the winding
is grounded and the rotor must be replaced.

3. Voltage Regulator

Figure 44
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NOTE 2: THE RETAINING BOLT NUTS ARE
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Figure 4 - Loader Arm Installation

Rev. Oct, 1976



CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL

e Thank you very much for reading the
preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below

e Please note: If there is no response to
CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL



http://www.heydownloads.com/
https://www.heydownloads.com/?s=Case+1845+Uni+Loader+Service+Manual

