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DETAILED ENGINE SPECIFICATIONS

Cylinder Sleeves U.S. Value
A8 T = PPN Replaceable Wet
Material ...oceververririr i et et e Cast Iron
LD. 0f SLEEVE ottt s 3.8125 to 3.8115"

Maximum Serviceable Limit ..., 3.8165"
Sleeve out-of-round (installed in block) ......cocvvmvviiininnnnes 001" max.

Maximum Serviceable Limit ... 004"
Taper (installed in DLOCK) ..cociiiieiiiiiiiiiiiiicr e e .001"

veerenens 0047
Clearance to bottom of pisten skirt, 90¢ to piston pin .. .0035 to .0055"

Maximum Serviceable LIt .....cooiovieiiiiiiiiiiinrreriarnrrsnnes

Maximum Serviceable Limit ... 01007
Sleeve Protrusion above cylinder block {(MaX.) .ccvrieerrresnnrennes 005"
Piston
P iiei i ire e e e e e e e e rs e et s e ra e e rar e e ans Cam ground
Material . e e e Aluminum Alloy
0.D. at bottom of skirt, 90° to piston pin .................... 3.807 to 3.808"

Minimum Serviceable Limit .....ccooveeiirieciiiiie e, 3.806"
I.D. of piston pin bore including wear ........ccceeevvinnnn, 1.2500 to 1.2508"
Width of 2nd ring groove ..........cciceeeiiiiiiiiinen. .097 to .098”

Maximum Serviceable LIMit .......cooo.oereveeiersvenssoseosssesessecens 100"
Width of 3rd ring groove ....ccciiiiciiiiiiecic e 1885 to .1895"

Maximum Serviceable Limit .........ccocvviiiininiiienn, .1915"

Piston Rings

No. 1 COMPTESSION ..ccvvuvvrienrenrrnrrurrirerarrrssrsrerssrsrnrrsessarsssssnrsnnss Chrome
Grooved Keystone

End gap in 3.8125 1.D. (96.838mm I.D.) sleeve .............. 015 to .025”
Maximum Serviceable LImif ....co.oocoiiiiiiiiiieeirirossmrnrraeriesn 035"
No. 2 Compression .......cceevveieieeieeneenennnne. Rectangular Grooved Back

wveeeennn G015 to L0257
LRI | - 11 44
verneerrareeenne 0033 to 00557
coviennes J08”

End gap in 3.8125 1.D. (96.838mm I.D.) sleeve ...
Maximum Serviceable Limit .................
Side Clearance .........cceceeeinins
Maximum Serviceable Limit .......cccocivivinnns

1027-5

Metric Value

96.838 to 96.812mm
96.939mm

025mm

A02mm

025mm

J102mm

090 to .140mm
254mm

A27Tmm

_ 96.698 to 96.723mm

96.672mm

31.750 to 31.770mm
2.464 to 2.489mm
2.540mm

4.788 to 4.813mm
4.864mm

381 to .635mm
B89Imm

381 to .635mm
.899mm
.090 to .140mm
.203mm
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INTERVAL

SERVICE

INSTRUCTIONS

Every 50 Hours
{Cont'd)

Check transmission/differential oil
level,

Check final drives oil level,
Check fan belt tension.
Check battery electrolyte level,

Grease PTO output shaft.

Every 100 Hours

Drain and refill engine crankcase.

01l generator.

Every 200 Hours

Replace hydraulic oil filter.

Replace engine oil filter,

Every 500 Hours

Drain and refill transmission/differential.

Drain and refill final drives.

Drain and refill power shuttle
transmission.

Clean power shuttle transmission suction
line screen.

Replace power shuttle transmission
pressure line filter,

Drain and refill hydraulic oil reservolr,
Inspect ROPS system.

Drain and refill winch oil.
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ENGINE DIAGNOSIS CHART

REVIEW THE PROBLEM AND DETERMINE THE
EXACT SYMPTOMS.

NO SMOKE FROM EXHAUST (SEE PAGE 4)

ENGINE HARD TO START OR WILL NOT START
{SEE PAGES 4 THRU 6)

SMOKE FROM EXHAUST (SEE PAGES & & &)

ENGINE STARTS BUT WILL NOT RUN (SEE

PAGES 7 AND B8}

ENGINE MISFIRES (SEE PAGES 9 AND 10)

ENGINE KNOCKS (SEE PAGES 11 AND 12}

ENGINE OVERHEATS {SEE PAGES 13 THRU 15)

ENGINE LACKS POWER (SEE PAGES 16 AND 17)

HIGH ENGINE OIL CONSUMPTION (SEE PAGES
18 THRU 20}

EXTERNAL LEAKAGE {SEE PAGE 18)

INTERNAL LEAKAGE (SEE PAGES 19 & 20}

LOW ENGINE OIL PRESSURE (SEE PAGES 21
THRU 23}

EXTERNAL PROBLEMS (SEE PAGE 21}

INTERNAL PROBLEMS {SEE PAGES 22 & 23)




2001-13

ENGINE OVERHEATS

1.Fan Belt Loose

Check fan belt for proper tension. Check
that the belt is not covered with oil or worn
badly and riding very deep in pulley groove.
Check for pulley groove wear.

2. Low Coolant Level

Check coolant level in radiator and refill
if necessary.

3.Water Pump Malfunction

Remove the radiator cap and observe the
coolant to see if there is movement which
indicates the water pump is pumping. Move
the fan back and forth to check for any def-
ective bearings. Check around the water
pump for any signs of coolant leakage indi-
cating a bad water pump seal. Remove water
pump and rebuild or replace.

4. Thermostat Inoperative

If there is high coolant temperature and boil-
ing coolant, remove thermostat and test it.

6. Engine Timing Incorrect

Combustion will not occur in the cylinder at the
correct moment (degrees BTDC) if the engine
timing is incorrect. This can cause pre-com-
bustion and serious damage to the engine. Check
for proper engine timing.

6. Tractor Mechanical Drag

A mechanical drag on a unit can cause low
horsepower and engine overheating. Causes of
some mechanical drags are defective brakes,
bad bearings or gears in transmission.

7.Radiator Cap Inoperative

Test radiater cap to see that it relieves at the
correct pressure. Inspect cap gasket for proper
sealing. An inoperative cap can cause water
pump cavitation and lower coolant boiling points.

8. Radiator Fins Bent

Bent or damaged fins can cause a cooling
system to overheat because of restricted air

flow through the radiator core. All of the fin
area is needed to dissipate the engine heat
from the radiator.

9. Radiator Fins Plugged With Dirt

Radiator fins must be clean so air can flow
through the radiator fins and help dissipate
the heat of the coolant. 1tems that affect radia-
tor cooling are: oil and grease on fins, leaves,
and attachments covering radiator air inlet.

10.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.

11.Injection Pump Malfunction

A malfunctioning injection pump will usually
under-fuel the engine. A common cause is a
sheared key on the injection pump drive, pre-
venting fuel to be delivered to injectors. Ad-
just or replace the injection pump or parts as
required.

12. Radiator Baffling Missing

The removal of or non-reinstalling of radia-
tor baffling, whether foam rubber or sheet
metal, will cause cooling air flow to escape
around the radiator instead of drawing in cool
external air through the radiator.

13.Engine Low On 0Qil

An engine low on oil could lose lubrication to
internal parts and start scoring pistons, sleeves
and damage engine bearings. Proper oil level
is required to help dissipate some of the engine
heat. Check engine oil level every eight hours
of operation. Low engine oil can also give low
oil pressure readings.
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INSTALLATION INSTRUCTIONS FOR M20611 TEFLON
VALVE SEAL KIT

Special Tools Required

M20624 SEAL INSTALLATION TOOL

’ E
% M20615 VALVE GUIDE CUTTING TOOL

Lew#

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

Place cylinder head on work bench.

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



1
ENGINE TUNE-UP CONTINUED

CHECKING COMPRESSION
See Steps 31 thru 38

INSTALLING FUEL INJECTOR NOZZLES
See Step 39

CLEANING FUEL LINE SCREEN AND FUEL FILTERS
See Step 40

RETIMING FUEL INJECTION PUMP
See Steps 41 thru 49

INSTALLING VALVE COVER
See Steps 50 thru 53

ADJUSTING GOVERNED SPEED
See Step 54

2002-5



STEP 45

Check timing marks in timing window of in-
jection pump. If marks are not aligned, pro-
ceed to next step. If marks are in line, the
pump is in time.

&

STEP 46
gl WY

Loosen pump mounting nuts. Move pump to-
ward or away from engine until timing marks
are aligned. MOTE: To advance timing, move
top of pump away from engine. To retard pump
timing, move top of pump toward engine.

2002-15

STEP 47

Timing marks aligned for proper timing.

STEP 48

Install timing window cover on injection pump.
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SPECIAL TOOLS

A43112 VALVE
GUIDE REAMER

A43277 INJECTOR REAMER

A43278 INJECTOR
REMOWVAL TOOL

ASAE TACHOMETER NON ASAE TACHOMETER
DRIVE REMOVAL TOOL DRIVE REMOVAL TOOL
{SEE PAGE 5} {SEE PAGE b5}

THERMO MOUNTER - MODEL “C"
ELECTRONIC DESIGNS, INC.

5164 N. 62ND STREET
MILWAUKEE., WIS. 53218

VALVE SPRING COMPRESSOR

| a
M20419 CYLINDER

A41103 CAMSHAFT ’ ,f HEAD WRENCH
BUSHING TOOL KIT '
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Cylinder Head Inspection

%
&
B
b
)
4

FeE 4L id smmida R R

Wash, clean and inspect cylinder head. Use rotary
wire brush to clean around and down into the
valve ports, Clean carefully all machined sur-
face areas with emery cloth, removing all gasket
material, carbon and rust from cylinder head.

Lay a straight edge across the boftom of the
cylinder head from corner to corner. Try to
get a .006" feeler gauge under the straight
edge. The maximum limit for head warpage is
006"”. If warpage is greater than 006", the
cylinder head must be replaced or resurfaced.
A minimum head thickness of 3.968" must be
maintained if cylinder head is resurfaced.

é‘%@ . @-’;&‘%_ \"% ..
IMPORTANT: If the cylinder head has been re-
surfaced, the valve protrusion must be checked
so as to prevent piston and valve contact. Refer
to Steps 65 and 66.

MIPORTANT. If the cylinder head bhas been
resurfaced, the valve recession must be checked
aiso. Refer to Steps 65 and B6.



The correct exhaust valve con-
tact area on seat will provide
a seat width of .0808" t0 .0862"

THiS iS5 THE CORRECT SEAT CON-
TACT AREA ON VALVE

i
/

S

N

CONTACT AREA

7
N

==pp- The correct intake valve con-

tact area will provide a seat
width of .Q7(:4" to . 1057~

—i-

1%interference angle

- Correct refacing of intake and

exhaust valves and valve seats
will provide a 1° interference
angle. This angle is important
since it aids in cutting carbon
and heips seat the valves.

2015-23

9-78836 Section 2015



STEP 105
DA N

W

Install water pump, pulley, spacer (if equipped)
and fan. Refer to Section 2055 for installation.

2015-33

Install the fuel injectors. Refer to section 3013
for injector installation. NOTE: Squirt a few
drops of HDM #30 oil in each cylinder head
injector hole to provide lubricant for carbon
dam at lower end of injector.

Locating Top Dead Center

TIMING POINTER

‘%'ﬁ'& &
W g

i,

.
Crank the engine by inserting a screwdriver in-
to the timing hole in the flywheel housing or
torque tube and by engaging the ring gear teeth

with the screwdriver, align the timing pointer
with the TDC timing mark on the flywheel.

Check push rods on the number one cylinder for
looseness. If push rods are loose, the number
one cylinder is at TDC on the compression stro-
ke. Hf push rods are tight, crank engine one com-
plete revolution and align timing peointer with
TDC mark on the flywheel.



Remove the idler gear hub shaft. Remove timing gear cover with attached
fuel pump.

STEP 148

Lo

If equipped, remove the one piece water

Remove two inside bolts from timing gear pump and timing gear housing assembly. NOTE:
If a stud and nut is located in place of a bolt at

cover. ; a
point A", the water pump must be removed
and the inner socket hd. capscrew must be re-

STEP 149 moved in order to remove the timing gear hous-

ing.

3

STEP 151

Remove timing gear cover mounting bolts.

g4

Remove timing gear housing gasket.



STEP 189

Install the camshaft part way into the engine Align the timing marks on the camshaft gear
block. with the timing mark on the crankshaft.

TR S & A
e e e el o

Lubricate the thrust washer, all bearing sur- Torque bolts 17 to 20 ft. Ibs.
faces and lifter cams with HDM #30 oil.

STEP
gggp 188
%

: Place a dial indicator on the camshaft gear
Push camshaft all the way into the engine and check backlash between camshaft gear and

block and align holes in camshaft gear with crankshaft gear. Backlash must be .0002” to
holes in thrust plate. Install external tooth .006”. If backlash exceeds .Q0Q6"”, the gears
lockwashers and belts. must be replaced. NOTE: Excess backlash

could also be caused by worn camshaft bushings.
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148 AND 159 SPARK
IGNITION ENGINE

INTERMEDIATE
BUSHING
237327

REAR SURFACE
OF BLOCK

\

ALIGN OIL HOLE

PRESS FLUSH WITH BLOCK

FRONT BUSHING
1-56/18"

INSET E INSET D
® ‘ J.J, 201 AND 188 SPARK ey AW
Y IGNITION ENGINE ALIGN
P ALIGN N i oIL HOLE
OIL HOLE
Ol @
@ 1/32"—w]f—o ‘
REAR e e i PRESS INTERMEDIATE
BUSHING PRESS FRONT BUSHING ] | BUSHINGS FLUSH WITH
1.7/32 WITHIN1,/32” OF FRONTJ] { FORWARD FACE OF
FACE OF BLOCK BLOCK

INTERMEDIATE
BUSHINGS
1/27

@ -

19/32" =l

THIS DIMENSIONw—
WILL VARY

REAR SURFACE iINSET 8 ] FRONT BUSHING
OF BLOCK [ 1-7/32
' By ——
ONLY ONE OIL
HOLE WILL
LINE UP

INSET F

CASE PART NO. A41103

Figure 9
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INSET A

TOP RING

3RD COMPRESSION RING

INSET B

PISTON

INSET E
PLASTI GAUGE

INSET F

PLASTI GAUGE

INSET C

LOCK GROOVE

Figure 22
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STEP 27

#

»

Lubricate the O’ ring with HDM No. 30 oil
before installing into engine block.

STEP 28

¥y¥wy

=

e

g ¥ ‘28 I e G
Press the sleeves into the block being careful
not to damage the O’ rings. Do not rotate
the sleeves while they are being installed. Old
sleeves must be installed in the same position
and location they were in before removal.

STEP 29
g

P 2
Cylinder sieeve installed.

2025-11

STEP 30

PLASTI GAUGE

Measure sleeve protrusion at four positions
on cylinder block using .001” to .003" plasti
gauge.:

NOTE: The plasti gauge must not protrude
onto the cylinder sieeve flange.

STEP 31
[T )~ TORQUE TO 50 FT. LBS.~—

\f-:\40682 CLAMP BAR
CYLINDER BLOCK X }"'—""A28312 BALL

Kiasens comrmd e
7

0 v/
\If
PLASTI
GAUG
CYLINDER=
SLEEVE

install clamping disc A142802, ball A28312,
and clamp bar A40682. Torque clamp bar moun-
ting bolts 50 ft. Ibs.

STEP 32

PLASTI GA
-

Remove protrusion tool and measure the flat-
tened plasti gauge. Sleeve protrusion must not
exceed .005". If protrusion exceeds .005", re-
move sleeve and install another sleeve until
protrusion is below .005".
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CRANKSHAFT, MAIN BEARINGS, FLYWHEEL
AND

OIL SEAL REPLACEMENT

188 and 207 Diesel Engines

CASE CORPORATION Rac 9-78866
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Remove the manifold stud nuts, washers and
retaining clamps.

STEP 39

COVER PLATE

If equipped. remove timing gear cover plate
with integral water tube.

Remove the front of the manifold off of the
front stud. Swing manifold upward and remove
the manifold from the rear stud.

Disconnect the inlet fitting, leakoff line, throt-
tle control and governor control from fuel in-
jection pump. Disconnect the high pressure
lines from the fuel injectors.

Remove crankshaft pulley.



STEP 83

R e )

LOCK GROOVE

%44 4

Install bearing liners into connecting rod
bearing caps. NOTE: Make sure liner lock
aligns with lock groove in bearing cap. Use a
sliding movement when installing liners; never
press on center of liner,

STEP

Wipe clean the connecting rod journals and
bearing liners. Place a piece of plasti gauge
on the connecting rod cap liner.

2035-21

Install the connecting rod cap with correspon-
ding number as connecting rod toward the cam-
shaft side of engine with plasti gauge on the
connecting rod. Retain in place with mounting
nuts.

When installing connecting rod bearing caps,
make sure the number matches the number on
the connecting rod and is toward the camshaft
side of the engine.
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Y ## 'éd ﬁ;&%@
Install flywheel on end of engine crankshaft.
Torque flywheel mounting bolts 65 to 70 ft.ibs.

STEP 130
TORQUE 65 TO 70 FT, LBS.

BEARING

0’ RING
SNAP RING OUTPUT HUB

On dry clutch tractor flywheel, install snap
ring in groove of fiywheel. Press bearing in

until seated against snap ring from the gear On hydrostatic tractors, lubricate the spline
side of flywheel. Install new oil seal from rear hole and face of hub liberally with No. 2 Moly
side until seated against the snap ring. Install Disulfide grease. Install flywheel and output
new ‘‘O’’-ring. Lubricate oil seal and “O” hub. Torque retaining bolts 65 to 70 ft. ibs.

ring with drive-away oil.

188 DIESEL ENGINE 207 DIESEL ENGINE



2045-9

STEP 25 STEP 28

Ty

bR A

T B AR A e e

Remove cup plug from body.

Free length ......c.ooiiiiiinine e 2.125"
Load at 1.44" ......coociiiiininnien 18 to 19 Ibs.

i

4
4
1
¢
§
3

& ;
£a9 8
@§§§§ ' Some :
teaddu rurowne ﬁi & %%f dd 42 2 REY T
Install relief valve in body with closed end

toward pump.

¢
4
4
@

Aemove relief vaive from body.

Install relief valve spring in body.
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INSTALLING ENGINE AND CLUTCH ASSEMBLY

Figure 2 - Mounting the Engine

Using the hoist, lift the engine onto the
engine frame. Work it into place so the
mounting bolt holes line up. Install the
engine mounting hardware shown in Fig-
ure 2. Install driveshaft.

Install the accelerator pivot shaft, Fig-
ure 3 or 4, if removed.

Lift the instrument panel-reservoir as-
sembly into place and mount it to the
side plates with 1/2" NC bolts, nuts,
and lockwashers, if removed.

The following connections or installations
now can be made:

a. Engine oil pressure sender on L.H,
side of the engine,

b.

Engine coolant temperature sender
on R.H. rear of the engine,

All electrical connections (connect
battery ground cable last)., Refer to
Section 8011,

Clutch pedal linkage or power shuttle
control linkage,

Hand and foot throttle linkage, foot
pedal, and front floorboard. Refer
to Figure 3 for diesel engines and
Figure 4 for gascline engines.

Fuel lines,
Hoses and tubes to power shuttle,

Hoses and tubes to equipment pump,
Figure 5.
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Figure 2 - Air Intake System on Diesel Models with
Dry Type Air Cleaner



Section
2054

COOLING SYSTEM

CASE CORPORATION C.E. Div. 9=-99772
310G-350 Crawler PRINTED IN U.5.A.
December 1975
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RADIATOR
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PRESSURE CAP
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[
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WIRE
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Figure 5 - Exploded View of Radiator Assembly
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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
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SERVICING THE DIESEL FUEL FILTERS
STARTING WITH ENGINE SERIAL NO. 2718490
P

FUEL TANK

RETURN
FUEL LINE

BLEED VALVE PLUG—
‘0" RING———. 5 REMOVAL

AL o | FILTER WRENCH

[ UNFILTERED
IR FILTERED
RETURN
HIGH PRESSURE

Filter Replacement {Final and Primary) ~ Every 500 Hours
or earlier when loss of engine horsepower is
indicated.

1. Close the fuel tank shut-off valve and remove the drain
plug from the primary fuel filter,

2.Use a clamp type filter wrench or the filter wrench,
A64761 Inset A, to remove the filters. Turmn the filters
counter-clockwise for removal.

3. Remove the stud gasket from the fina! filter mounting
stud and install a new gasket.

4. Apply a thin film of clean oil or grease to the gaskets
on the new primary and finai stage Case fiiters. Install
the filters by turning .clockwise until the gasket contacts
the filter head. Hand tighten 1/2 of a turn. Loosen the
filters and retighten after gasket contact is made, 1/2 to
3/4 of a turn to obtain a proper seal. NOTE: Excessive
final tightening will damage the gaskets and filters.

HFUEL TRANSFER
FuUMP

PRIMARY =

FUEL FILTER — DRAIN

INSTALLATION =

o~ S FINAL
F'LTER{AD (> @ FILTER

~ o
e 1

STUD GASKET

INSTALLATION

PRIMARY FILTER™

|
“a' RING—"" CI')

DRAIN PLUG— "

SEQUENCE FOR BLEEDING THE DIESEL FUEL SYSTEM

s i | ST

,_.,/_‘l - i . _-_TT
e

A E BLEED VALVE 4

A
v

M" /';ﬁfl
F = S

PRIOR TO ENG. SERIAL
NO. 2718490

PRIMARY FILTER
STARTING WITH ENG.
SERIAL NO. 2718490

1.Fill the fuel tank and open the fuel tank lowing the air to bleed out of both of the fil-
shut-off valve. ters. When fuel, free of bubbles, starts to
2.Wipe the top of the final filter clean. flow, close the bleed valve and wipe the parts

3.0pen the bleed valve on the final filter al- free of diesel fuel.



Drsin cooling system and discoanect hose from
water tube, Hemove the water fube.

STEP 21

) e

Bamove cover plate mounting boits,

NOTE: On some engines the water tube and
cover blate are one piece. Disconnect hose
from cover plate and remove gover plate and
gesket.

3012-9

fump Drive Shaft Removal

STEP 22

Remove the cover plaie and gasket.

STEP 23

ot

Hemove thrust plunger.

STEP 24

Remove thrust plunger spring.



H

tnstall primary and final fuel filters on fiiter
head. Refer to Secticn 3010,

STEP 70

Gonnect the throtitie road to the govemor COn-
trol lover and the fuel shutoff cable to the shut.
off lever.

STERP 71
Cd @

install timing window aover on injection puinp.

Refer to Page 21 and sheck pump gear to idler
gear backlash.

01218

STEP 72

Fuel pump instalted.

STEP 73

install valve cover gaskiet.

STEP 74

Install valve cover.
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3013

ROOSA MASTER FUEL INJECTORS

188 and 207 Diesel Engines

APPLICATION
Part Numbers Color .
Engine
Application
Case Roosa Master Code Band
A37836 17206, 18054 No Color 188
AB0970 20552 No Color 207
A51234 19993,20348 No Color 188
A140827 20674 White & Blue 207
A140828 20673 White & Yellow 188
A140829 20671 White 188
SPECIFICATIONS
Part Numbers Spray Sac Sac Opening Pressure
Spray .
Angle Orrv‘hce Hole H(.)Ie
Case Roosa Master Size Length Size New Used
011" 195" 042" 2750 2550
J
A37836 | 17206.18054 160 (.279mm} | (4.953mm) | (1.066mm) to to
o So5- Sas 2850 2650
AB0970 20552 1509
(-279mm] | (2.413mm} | (1.066mm) | (18 958.5kPa}| (17 579.7kPa)
011" 095" 042" to to
A140827 20674 150° (.279mm} | (2.413mm) | (1.066mm} | (19 647.9kPa) | (18 263.1kPa)
011" 095" 042"
A51234 | 19993,20348 160° {2079mm} @ 40135mm} “ o%dézmm) 3150 1o 3250 | 2950 to 3050
: : : (21 716.1kPa) | (20 337.3kPa)
011" 095" 042" to to
s}
A140829 20671 160 {.279mm) | (2.413mm) | (1.066mm) { (22 405.5kPa) |{21 026.7kPa)
2750 to 2850 | 2550 10 2650
010" 085" 042" 5kPa)| (17 579.7kP
A140828 20673 1509 e 923 SkPajt [ A a)
(.254mm) | (2.413mm) § {1.066mmi[ 19 547 grpa) | (18 269.1kPa)
CASE CORPORATION Rac 9-78806 PRINTED IN U§ A
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Instali spacer and clamp assembly, engaging
lock plate.

STEP 17

T & @
Torque clamp assembly bhoit 18 to 22 ft. Ibs.

STEP 18

Connect and hand tighten inlet connection to tube.

3013-11
STEP 19

T A St
: g;? “

Install injector tee.

STEP 20

Install leak-off lines.

STEP 21
&

Tighten the leak-off line nuts.



STEP 34

Install lnjector assembly on the test stand Test
and adjust opening pressure valve lift and leak-
off. See Page 22 for injector adjustments.
LIFT ADJUSTING SCREW LOCKNUT
LIFT ADJUSTING SCREW

LOCATING PLATE £~ \

STEP 35

Tighten locknut 70 to 75 incl_:l Ibs.

",

LIFT ADJUSTING SCREW

LOCATING PLATE -

/ ~— PRESSURE

ADJUSTII\IG

PRESSURE
= ADJUSTING
SCREW

/ BALL

PRESSURE WASHER @
ET / m\ ADJUSTING /

INL SCREW LOCKNUT @

FITTING

INLET
F"'T'NG/ UPPER >  LOCKNUT

£

/ SEAT @\

/
/ & \SPRING
}UECTOR / \SEAT

BODY

SPRING
/ INJECTOR BODY~—__ /
_~COMPRES- / COMPRESSION / LOWER SEAT
&Y ston SEAL/ \ SEAL /
VALVE
S ) @? ) [
VALVE
CARBON seat / /
{
Se AS0970 CARBON SEAL /
A51234 f A37836
A140827

A140828
A140829




10.

11,

Check the adjusting nuts on the confrol
rod — they should touch the control rod
guide at full throttle.

Remove the control springs and check
the system for freedom of movement.

Start the engine and check the full gov-
erned speed with a strobotach unit. K
required, readjust governor linkage until
the correct speed is attained.

NOTE: Set low idle speed on the car-
buretor adjusting screw.

Foot Pedal Stop Adjustment

Refer to Figure 5.

The 1/2" NC bolt used as a foot pedal
stop should touch the underside of the
foot pedal when full governed speed of
2000 RPM is reached.

To adjust, loosen jam nut, and raise or

3052-7

lower the bolt. Tighten jam nut,

Hand Throttle Adjustment

1.

When the hand throttle reaches the bot-
tom of its travel, the engine should be
at full governed speed of 2000 rpm.

To adjust, turn the throttle control link
in or out of the adjustable ball joint on
the left hand side of the crawler, Figure
3.

Friction Disc Adjustment

Refer to Figure 5.

The friction disc conirols the amount
of effort required to move the hand throt-
tle.

To adjust, loosen the two nuts on the
friction disc mounting bolt. Tighten or
loosen the inner nut until the right
"feel" is reached. Tighten the outer nuf.
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MAIN RELIEF VALVE
1500475 PSI

DIPSTICK E’
i

R .
T [~ [ 0T %
ELIEF VALVES

eyl

JiL FROM CONTROL
YALVE PORT "A®

JIL FRCM CONTRCL
YALYE PORT "B”

DIVE SUTDLT
DA
ARC RISZAVIIR CIRCUIT

LIFT 5 LIFT
CYLINDER g CYLINDER

B

630931
PUMP 19 GPM
@1850 RPM @ 1500 PSI

Figure 2 - Hydraulic Diagram of Mechanical Angling Dozer
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COLPLING () COLPLING
LOWER T

RAIST

LCADZR CR JOZER

Figure 14 - Diagram of Pull Behind Hydraulics

COUPLING —\ 7] \\.—P-"—-—CC-UPLING

LOWER

RAISE

LOADER OR GOZER
Jlve i -
DLiERSION CONTROL VALVE

i
TO LCADER GR 3CZER

LIFT CYLINDERS 751510

Figure 15 - Diagram of Pull Behind Hydraulics with Diversion Valve
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SYMPTOM

POSSIBLLE CAUSE

REMEDY

Boom Swings
Normally--Stops
With Jarring
Impact (Cont'd)

Defective swing cushion relief
valve (if equipped), spring, or

restrictor pin in swing cylinder,

Check restrictor pin for proper
assembly--tapered end should be
outside of piston, Clean parts
and reassemble,

Hydraulic Extendable
Dipper Does Not
Cperate Properly

1. Slow

2, Dipper Does
Not Maintain
Position

3. Binding

Diverter valve linkage
out of adjustment.

Wear or damage to diverter
valve housing or spool.

Worn c¢ylinder packing.

See possible causes (above),

Mechanical bind.

Check linkage--make sure spool
can be positioned properly.
Adjust linkage as required,

Remove diverter valve. Clean,
repair, or replace paris as
required.

Remove and rebuild cylinder

Inspect dipper for bind,

Problem: Failure of Pump, Valves, or Cylinders

NOTE: Also see Identifying Causes of Pump Failure, page 4911~16,

Pump is Noisy

Loose mounting bolts.

Loose pump tie bolts.

Worn or damaged bearings
or gear,

Tighten.

Check bolts with a torque wrench.,
Tighten to Specifications,
Section 4013.

Remove and rebuild pump.
See section 4013,

Flowmeter Test
Shows That Pump
Cutput is Low
TUnder Load

Worn or damaged pump.
(Alsc see Pump Is
Damaged on page 4011-26,

Remove pump from tractor,
Replace or disassemble and
rebuild. Drain reservoir and
refill with specified oil. Also
flush system if cil is contami-
nated. Service suction screen
and return filter,

Flowmeter Test
Shows that Pump
Qutput is Low at
No Load

Restriction or air leak
between reservoir and
pump iniet.

Check suction filter. If CK,
disassemble line from reservoir
tc pump inlet and clear the
restriction,

External (il
Leakage

Worn seal or pump shaft,

Shaft seal "blown' out.

Remove pump and replace seal,
Check shaft at sealing surface
for damage,

Check balls in shaft end cover
missing or improperly installed,
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Flowmeter Check sheet for 350 Crawler
U. S. Measure

UWNER DATE

MCDEL SERIAL NQ, HOURS

Test No, 1 gpm @0 psi @ 2000 rpm
gpm @750 (b'hoe only) psi @ 2000 rpm
gpm &1000 (b hoe only) psi @ 2000 rpm
gpm @1300 (dozer) psi @ 2000 rpm
gpm 1700 (loader) psi @ 2000 rpm

Efficiency Calculation {See page 401]1-31 for example)

gpm at 1300 (dozer)or 1700 (loader) psi

Efficieney = .
gpm at 0 psi (no load)
Test No. 2 Crack point psi at 2000 rpm
Pressure setting pei at 2000 rpm

Test No. 3 Test psi Extended gpm Retracted ;pm

Loader - Lift 1700

Loader - Tilt 1700

Loader -~ Clam 1700

Ripper 1700 (loader}

1300 {dozers)

Dozer - Angle 1300
Dozer - Tilt 1306
Dozer - Lift 1360
Test No. & Test psi Extended gpm Retracted gpm
Bucket 1700
Dipper 1700
Dipper Ext. 1700
Boom raise 1700
Boom down 7350
Swing 1000
K. H. Stabilizer 1700
L. H. Stabilizer 1700
Test No. © Swing right at psi Swing left at pst

Boom down ps&il




5. Run the engine at 800 rpm and apply
down pressure to the boom. The gauge
should read 1150 - 1350 psi,

Swing Crossover Relief Valves

A crossover relief valve is located at
both ports in the swing section of all back-
hoe contrel valves except late production
Case valves (G34898),

1. Install a 3000 psi gauge inlocation shown
in Figure 29,

2. SBwing criss-cross valves are tested
in the port OPPOSITE the side on which
the valve is located. Run the engine at
800 rpm when testing.

a. To test the valve at the top ("A')
port, swing the boom all the way
to the left.

b. To test the valve at the lower ("B'")
port, swing the boom all the way to
the right.

3. Hold the foot pedal down until a steady
gauge reading is obtained. The pressure
should read 1200-1400 psi. Adjust the
valve(s) if necessary, see page 4011-40,

Relief Valves
Loader Tilt Spool

The two secondary relief valves in the
tilt cirecuit can he checked with a pressure
gauge installed in the circuit, The gauge
readings should be compared with those
under "Full Flow Specifications" on page
4011-41,

4011-45

To check the relief valve at the upper
("A™M™) port:

a. Have the loader bucket resting on
the ground. Move the control lever
back and forth to relieve hydraulic
pressures.

b. Remove the plug shown in Figure 30
and install a 3000 psi pressure

gauge.

c. With the loader bucket empty, start
the engine and raise the loader to
approximately 1/2 of full height.
Roll the bucket all the way back.

d, With the engine running at 800 rpm
under load, lower the loader and
read the gauge as if descends. The
gauge should read 2400-2600 psi.

To check the relief valve at the lower
("B") port:

a. Have the loader bucket resting onthe
ground. Move the control lever back
and forth to relleve hydraulic pres-
sures,

b. Remove the plug shown in TFlgure

30 and Install a 3000 psi pressure
gauge.

c. With the loader bucket empty, fully
dump the bucket and lower it to the
ground,

d. With the engine running at 800 rpm
under load, raise the loader and
read the gauge as it ascends. The
gauge should read 2400-2600 psi,
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5. BSlip a sharp instrument under the dia-
phragm on the front cover and gently
pry the diaphragm loose, Figure 9, Re~
move the springs and balls, nylatron
gasket, protector gasket, and V-seal. Dis-
card the gaskets and seals, Figure 10,

44 3
REPLACE ‘GEAR 1f F
DIMENSION “B" &s%§

¢
% k

Figure 12 - Idler Gear and Shaft

o
.%%%%%

2. Inspect the idler gear and shaft, Figure
12, If the bearing area of the shaft mea~
sures less than ,873", the shaft and gear
assemblies should be replaced. Check the
gear ends for scoring, bluing due toheat,
and excessive wear, Check gear width;

Figure 10 - Removing Seals if less than 1,517", replace gear, Make
sure the snap rings are in place, If the
6. Remove and discard the shaft seal from gear teeth have sharp edges, break cor-

ners with emery cloth,

NOTE: Shafts and gears are serviced
as an assembly only, and are not a-
vailable separately.

Inspection

K, after thorough inspection of all parts,
contaminated oil is determined to be the cause
of the pump failure, the complete hydraulic Figure 13 ~ Checking the Wear Plate

system must be flushed,
3. Inspect the wear plates. Check for score

1. Inspect the driveshaft. Check the splines marks and erosion pits. If noticeably e~
for small cracks, wear at shaft seal con-~ roded in center, deeply scored or burned,
tact area, and rough spots, replace,



10,

11.

12,

13.

14,

15,

Remove the driven gear and shaft as-
sembly from the body. Remove snap
rings and slide gear from shaft, Then
remove Woodruff key.

Pull the drive gear from the driveshaft.
Remove Woodruff key,

Scribe line indicating position of oil seal
depth into plate,

Remove cap screws holding oil seal
plate to body.

Pull shaft assembly from body.

Remove snap ring from front side of
pump, Then pull bearing from shaft. Re-
move other snap ring,

Slide oil seal plate from shaft.

Press the oil seal from the plate.

This pump uses a cage type roller bear-
ing, Bearings can be pulled from the
cover without special precautions tokeep
intact,

If required, remove dowel pins,

Inspection

1.

Inspect the driveshaft for wear on the
seal seat,

If the wear is no more than a smooth
groove a few thousandths of an inchdeep,
it is probable that the new seal will func-
tion satisfactory.

If wear has roughened the seal seat, it
may be possible to successfully polish
with crocus cloth, if the groove is not
too deep. Otherwise the shaff should be
replaced.

Inspect the gears, shafts and bearings,
A dull-rough (matte) finish on hearing
surfaces of shafts, gear ends, and body
indicates abrasive oil conditions. With
clean oil conditions, and no cavitation
the bearings will not show wear even
after several thousand hours use.

4013-19

Inspect center plate, cover, body or gears
for wear. Replace if any wear is apparent.

Wear on surfaces can be measured with
a micrometer. As theparts are machined
to very close tolerances, a few thou-
sandths wear may necessltate replace-
ment,

Assembly

10,

11,

NOTE: Before assembling the pump,
carefully pass a flat hone (soap stone)
over body surfaces to assure freedom
from hurrs (especlally around screw and
dowel holes). Wash all parts in clean
solvent to insure removal of dust par-
ticles. Air dry the parts,

Install bearings in cover,

Press seal into place, Use a disc (1/2"
thick x 2" dia. with square, flat ends)
ag a pusher. Be careful to avoid dis-
torting lips of seal,

Wrap keyway and snap ring grooves with
"Scotch" tape to protect oil seal while
it is being put into position according to
previously placed scratch mark. Install
oil seal plate, then remove "Scotch"
tape from shalft.

Install rear snap ring,

Press bearing onto shaft.

Install front snap ring,

Slip shaft assembly into body and secure
with cap screws, Be sure toplacegrease
on shaft so oil seal will not be damaged.
Place pump assembly on bench with
shaft extending through hole in work
bench.

Install Woodruff key,

Lower the gear on the shaft. Make sure
gear fits over key properly,

Place Woodruff key in position in driven
shaft,
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EXPLODED VIEWS OF VDP-22 CONTROL VALVES

MAIN RELIEF VALYE HMAIN RELIEF VALVE
——FLOAT SPOOL

VALYES 490658
Figure 1 - Dozer Control Valve Figure 2 - Dozer Control Valve
D45036 D45037
MAIN RELIEF WALVE MATN RELIEF VALWE

_FLOAT SPOOL
-3 POSITION SPOCL
—

= 1800 £ 100 PSI

1900 = 100 PSI

Figure 3 - Loader Control Valve Figure 4 -~ Loader Control Valve
D45039 D45041

MAIN RELIEF VALYE
o —FLOAT $POOL
7 3 POSITION SPOCL

690680

Figure 5 - Dozer Control Valve
D45044
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VDP-22 Check Valves

Refer to Figure 27,

All ports not protected by a secondary

relief and check valve assembly have a plug
and check valve assembly. Refer to Figures
1 to 13 for locations.

1.

To disassemble, simply unscrew the
plug from the valve housing, then re-
trieve the spring and poppet.

Check all parts, including the O-rings,
and replace as necessary.

The check valve seat is pressed into
the bore of the valve housing and should
be removed only for replacement, Use
a suitable puller to remove,

NOTE: Small nicks and grooves can be
removed from the poppet setting surface
by lapping the poppet in the check valve
seat with a fine grain grinding compound.
Lap sufficiently to remove all defects.
Clean seat throughly toremove all fraces
of grinding compound, Be suretokeep the
poppet square with the bere when lapping.

Pregs new check valve seat info valve
body, if removed. Drop the check valve
poppet and spring into valve body as an
assembly. Install the plug and tighten
securely.

4021~-17

VDP-12 Secondary Relief Valves

Refer to Figures 28 and 29,

For locations and pressure settings of

secondary relief valves, refer to Specifica-
tions, page 4021-5,: section,

1.

With a wrench, remove the relief valve
assembly from the control valve housing.

Retrieve the check valve poppet and
spring from the bore in the housing,
Do not remove the check valve seat un-
less it is to be replaced, Use a suitable
puller to remave,

SET SCREW

= JAM NUT

- SPRING
FOLLOWER

SPRING

e

LHECK
4 POPPET

CHECK
YALVE
SEAT

741697

=T=

Figure 28 - Secondary Relief Valve



gpring spacer., Line up holes and install
bolts and nuts. Tighten nuts evenly to com-
press spring sufficiently to allow removal
of snap ring, Caution should be exercised
as spring is decompressed. Unscrew bolfs
slowly until all spring pressure has been
released,

Snap Ring Installing Tool

To use the snap ring installation tool,
compress spring, Figure 36, then position
snap ring on stud end of spool. Position tool
against snap ring and tap rather sharply,

4021-27

with a rawhide mallet, until snap ring is
seated in groove,

690155

Figure 37 - Snap Ring Installing Tool

OPERATING PRINCIPLES

NOTE: All illustrations are of the

VDP-22 valve,
Valve Circuits

The control valve for the loader or dozer
is bolted to the front of the arm rest on the
right hand side of the tractor,

The valve is an open center valve with
four paraliel circuits, It has a single cast
body with one, two, or three spools, depend-
ing on attachments, The Parker-Hannifin
geries numbers are VDP-22 and VDP-12,

The open center circuit is labeled 1A
in the illustration--it runs clear through the
center of the valve from the inlet to the out-
let, This circuit is charged with high pres-
sure oil from the pump.

A 1tributary circuit (1B) joins the open
center circuit at the inlet and is alsocharged
with high pressure oil. In Figure 38, circuit
1B appears to run below circuit 1A, This is
for clarity of illustration only--in the valve,
circuit 1B runs to the side of circuit 1A,
Circuit 1B dead ends beyond the firal spool
in the bank,

Two other circuits {2A and 2B) run the
length of the valve and return oil from the
cylinders to the outlet.

Valve Spools

Valve spools are identified in Figures 1
to 21. There are two major types used on
310G and 350 crawlers:

Figure 38 - Valve Circuits Schematic
Four Position Spools

These are identified by the large spool
cap which containg the detent mechanism,

The spool has four positions--power,
neutral, power, and float, On loader models,
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SPECIFICATIONS
Manufacturer , . ., ..ttt it e e e e e e e e Commercial-Shearing
Case part numbers, before backhoe S/N 4176351 . . ...\t v it v it vt v e oeesan D39047
Backhoe S/N 4176351 and after | . ... ... ... ... .0t uneeean. D51303
Tie bolttorque ..., .... .. ccv v enan e a e e 30 foot-pounds (4.1 m-kg)

Relief Valves

Main relief valve (In loader control valve} ,.,..... e e e e Refer to Section 4011,
Secondary relief valves
4 e et e e Cartridge type, screw adjustable
Location ., .............. At all working ports except in the two stabilizer sections,
Setting @10 gpm, 38 1/mn. For hand pump settings, see Section 4011.
(5) At top port (A) inboomsection.,...........00u . D51303 - 1000 £ 100 psi

6895 + 48,3 kPa
D39047 - 1250 = 100 psi
606.7 + 48,3 kPa

(6) At lower port (B) in boom section . . ... ............. 2750 £ 250 -100 psi
18 961 = 48,3 kPa
(4} At both ports in swing section, Crossover . ... ...« v v v v v e 1300 + 100 psi
647.2 + 48,3 kPa
(3) At both ports in swing section, high pressure ........... 2750 = 250 -100 psi
18 961 + 124 +48,3 kPa
(2) At bothportsindippersection. ... ....... ... ... 2750 + 250 + 100 psi
18 961 + 124 +48,3 kPa
(1) At both ports in bucket section, .,............ re e 2750 £ 250 +100 psi
18 961 + 124 +48.3 kPa
Check valves . ......... W e e b e e e e e e et e e e One in all six working sections,
Ports and Spools
Spool Travel
Neutral t0 DrESSUTE . . v i i v it vttt s st st st o n o senenanan 13/32" in, 13/32" out
10.3 mm in, 10,3 mm out
Spool moves INTQO valve body . ......... Pressurizes work port nearest spool eye
{Port A)
Spool moves OUT of valve body ......... Pressurizes work port nearest spool cap
{(Port B)
Port Sizes
WOTK POTES & ... i ittt it i e i i e e cevee.. 3/4" tube, O-ring
Inlet and outlet ports . .. ... ... i i it it i ettt 1" tube, O-ring
REGENERAT ION

CHECK WALVE

RESTRICTOR

REGEMERATIOMN
SPO0L IENETES

Figure 1 - Backhoe Control Valve



Regeneration

The Backhoe provides instantaneous re-
generation to the high pressure circuits,

The outlet section contains a hydrauli-
cally actuated regeneration spocl that is
connected to circuit 1B (Figure 21). High
pressure oil in circuilt 1B dead ends in the
gpool chamber and exerts pressure on the
regeneration spool. This pressure forces
the spool to move and opens the passage
from circuit 2B to the outlet. Oil returning
from the cylinders enters circuit 2B (or
Inter-connected eircuit 2A) and flows through
this open passage to the reservoir.

When Oit Pressure Drops Off

It often happens that a cylinder moves
faster than the pump can supply oil, The
pump is unable to keep up with demand when
a weight on the end of a cylinder moves the
cylinder rather than the applied oil. Example:
quickly lowering a heavy load. If the pump
is running slowly, this conditfion is further
complicated (pump output is in direct pro-
portion to engine speed).

When oil pressure in circuits 1A and 1B
drops off, the spring in the regeneration
spool assembly is able to overcome the oil
pressure exerted from circuit 1B, The spring
moves the spool and closes the passage from
circuit 2B to the outlet,

LOW PRESSURE OIL SPOOL ACTUATED

N STATIC OIL
= !' g g CHECK VALVE

OPEN
f;f Z )

TOTE:, S0ME VAL\«"E DE‘I’M LS HAVE BEEM AL'I'ERED /
I‘O SHOW O1L FLOW PASSALGES taQRE CLEARLY

OUTLETr
CLOSED, 17

Bl <—REGENERATION
SPOOL ASSEMBLY

Figure 22 - Regeneration Check
Valve Bypassing

4022-13

Qi1 returning from the cylinders and
flowing into circuit 2A must then seek another
outlet.

Regeneration Circuit

The pressure of the return oil forces
open the regeneration check valve. This valve
permits oil to flow only one way - from cir-
cuit 2A to circuit 1A,

Oil from the cylinders flowing through
this check valve into circuit 1A augments the
pump output and "regenerates' (fills the volds)
in the hydraulic system.,

Actuating More Than
One Cylinder

If two spools are actuated at the same
time, the cylinder meeting the least re-
sistance will move first and continue to move
until it meets more resistance than the other
cylinder.

Example: The stabilizer spools are at
opposite ends of the valve bank. When bhoth
spools are pulled, both stabilizers will re-
tract. However, if a man stands on one
stabilizer pad, the opposite cylinder will
move until it bottoms out. Then the other
cylinder will retract.

Main Relief Valve

The backhoe control valve does NOT
contain a main relief valve, Main reliefpres-
sures for the backhoe are controlied from
the control valve used for the loader or dozer.

Check Valves

Each of the six working sections con-
talns a load check valve, See Figure 55.
This one-way valve permits oil from the
pump to flow from high pressure circuit 1B
into the cylinder, and prevents oil from the
applied side of the cylinder from flowing
back into the control valve,

High Pressure Secondary
Relief Valves

When one of the digging cylinders (boom
crowd, or bucket) is actuated, high pressure
is often created in other circuits where the
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CONTROL 900 ELBoW L1/
VALVE ’

CONNECTOR

"0" RINGS l

MOUNTING PLATE

7/16 NC x 1-1/4
3/8 NC x 3

Sy
WS

450 ELBOW

19-1/2"

ADAPTER & | _3/8 NC x 1-1/4

MOUNTING o A3 TUBE MOUNTING
BRACKET BRACKET 26"
copLing/ e
f CLAMP / (E

DusT ; @
PLUG #8 NC x 5/8
TO LIFT

CYL. CLOSED END

SPACER

NOTE: IF EQUIPPED WITH
3-POINT HITCH, CONNECTIONS %\
AT VALVE ARE AS FOLLOWS:

. LOADER MODELS ONLY

2-SPOOL VALVE AT SPOOL #1
3-SPOOL VALVE AT SPOOL #2 | ool 0, /
A @\
RO LA TO LIFT CYL.
Qgr g] ROD END
[&L il T0 LIFT cYL.
~F ND
ROD E POWER ANGLE-TILT
ALL DOZER MODELS EXCEPT DOZER MODELS ONLY
POWER ANGLE-TILT DOZER 751511

Figure 4 - Pull Behind Hydraulics Installation with Diversion Valve



BOOM
CYLINDER

RELIEF
VALVE

730460

Figure 6 - Exploded View of Boom Lockout on 26 Backhoe



BUSHING

FISTOMN BOLT

WASHER
/ PISTON HALF

7 @/ I /
w4

BUSHING

4057-9

ROD WIPER
O-RING

/

[>
» BACKUP RENG_“'I

%’ 7oA

Figure 8 - Exploded View of Typical Cylinder without Center Bearing

END RING

CENTER RING
PISTON BOLT

BACKUP RING
ROD \

WIPER /... . -

\ [

ROD SEAL
RCD WIPER

SELF TAPPING SCREW

VEE RINGS WASHER 701344

Figure 9 - Section View of Typical Cylinder without Center Bearing

Assembly

1,

Refer to page 4057-5 to identify gland
style and assemble gland as illustrated,

NOTE: The U-cup rod seal may be very
difficult to get seated in the groove. Use
as much care as possible not to cut the
seal lips,

Lubricate the piston rod and gland bore
with hydraulic oil and install gland on
piston rod. X necessary the gland may
be driven onto the rod with a soft hammer.

Lubricate the vee rings in hydraulic oil,
Position an end ring and three vee rings
on each piston half. The vee of the rings
must point to the center of the piston.



PHENOLIC
END RING

WAYE
WASHER

3
e

e,

Cylinders inthis group are cylinders used
to operate the clam on 4-In-1 Buckets.

Removal

See page 4057-4,

Disassembly

1. Becure the tube in avise using carenot to
distort the tube. Remove the self tapping
screw from the gland. Use a spanner
wrench and unscrew gland.

2, Secure the cylinder in a vise using care
not to distort the tube.

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

4, Secure the piston rod eye in a vise and
remove the self-locking nut. Remove the
piston assembly from the rod and remove
the vee rings and wear ring from the
large pistonhalf, Remove the O-ring from
the small piston half,

5. Remove gland from piston rod. If neces-
sary, the gland may be driven off the rod
with a soft hammer, Then remove the
O-rings, backup rings, bearing (if equip-
ped} and rod wiper from the gland.

Inspection

1. Wash the parts in cleaning solvent and
dry with compressed air,

FABRIC VEE RING

4057-19

PHENOLIC
END RING

630301

HOMOGENQUS VEE RING
Figure 26 - Packing Assembly

GROUP 4 - CLAM BUCKET CYLINDERS

2. Discard piston packing, wear ring, O-
rings, backup rings, rod wiper and other
parts found to be defective.

3. Shine a light into the cylinder tube, I
it has deep grooves, score marks, or has
been severely damaged in any other way,
it should be replaced.

4, Inspect the piston rod for alignment. Re~
place if bent; donot attempt to straighten.

5. Before reassembling, remove any minor
nicks, scratches, ete. on the rod or in
the cylinder. Use medium grit (or finer)
emery cloth and polish with a rotary
motion.

6. Scoring, pitting, efc. are signs of possible
oil contamination (water, metal parti-
cles, etc.)

Assembly

1. At the small end of the gland, instail a
backup ring, O-ring and the remaining
backup ring in the rod bore, Install the
bearing (if so equipped) and rod wiper
at the opposite end. Install O-ring in
groove around gland.

2. Lwbricate the plston rod and gland bore
with hydraulic oil and install gland on
piston rod. Work the gland onto the piston
rod by hand.

3. Lubricate the piston packing and install
on the large pistonhalf as shown in Figure
28, Then install the O-ring and wear ring
on the piston half,



Turning Pins and Bushings

The life of worn pins and bushings can
be extended by repositioning them in the
track links., Press the pins and bushings
from the links and rotate them 180° as shown
in Figure 3,

TRAC S ROTATION

TRALK RCTATION

INTERSN AL "@

PInE AND
BUSHING \

W ZAR EXTER™N &L
BUSHING
WEAR

TUREN Pl
AN SUIHING

D
':/

Figure 3 - Turning Pins and Bushings 180°

wWiak CAUSES "STRETOR"
BETWESM BLSHINGS.
SLSHINGS THEN RIDE
R GMN SPROCKET TEETH

sa038H

Determining the Time to Turn Pins
and Bushings

There are basic guides to determine when
the pins and bushings should be turned.

1. 120" external bushing wear, The amount
of wear can be measured in any of these
ways shown in Figures 4, 5, and 6,

2, .,120" internal pin and bushing wear, Pull
the track tight with the hydraulic track

50105

adjuster and measure across four track
links (five pins) as shown in Figure 7.
If the measurement is MORE than 24,00,
the average amount of internal wear ex-
ceeds the ,120" limit and the pins and
bhushings should be turned.

NOTE: The master pin should not be in
the section of track being measured.

IMPORTANT: Do not allow pins and
bushings to be run to destruction. This
will cause rapid wear on other parts
in the track system--idlers, sprockets,
rollers, etc. In addition, the track may
tend to "wander" or jump the sprocket
wheels, Figure 3.

Under extremely abrasive conditions, the
sprocket teeth may wear deep enough intothe
bushings to justify turning the pins and bush-
ings before appreciable wear shows on the
inside of the bushings and on the ping, In

7

@

bl ol le i T

H

|'[I'IF]I Il”‘!llllllll”il] T

Figure 5
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IDLER
SRACKET

/5;’8 NCox 1172

| 078 SHx(s) -~ |

[ Pl

CARRIER

: - ROLLER

e rd : BRACKET CARRTER
, MIUNTING BRACKET

188 SHIM(S)

ROLLER

0727 SHIu(s)

/ 1845 SKin(s:
r'd

34 NF x 11-1/8 (4

BAN
0747 SRIMIS)

TRAZK
CHANKEL

o~

ALK
CHENKEL

TRACK BZLLCRS

2 NG x 1-1/7
(172 NC x 1-372 WITH
FACE SEaL ROLLERS)

Figure 28 -

Track Frame and Attached Parts
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GREASE FITTIKG

INNCQ SFACZR

BEARIVC
UJ ER SPACER

S 8>

WASHER
1"NC

@@g

Tigure 34 - Exploded View of Idier Wheel (Models 350 and 310G After S/N 3039619)

5/8 NC
V2 e x 112
) CRACKET 3/8 NC x 3/4
Ny FLAT NASHER\\ ~
\‘ Y
1" NC OUTER SPACER

LH TDLER
BRACKET

5/8 hC x 3-3/4
FLAT

, ; ;/;,zwASHER

1/2 NC x 1-1/2

‘/iiibf’//;EARING
7 ’/// 4””/(

{ INNER SPACER"

BEARING

I0LER " outez  SEAL 8 /
SPACER WASHER ‘EQQE
1" NC
BOX
WEAR PLATE 630657
PLATE

Figure 35 - Exploded View of Idler Wheel (36 Ga. and 310G Before 3/N 3039620)



NOTE: This is a "flush type" install-
ation; when new grease is pumped into
the roller, the old grease is forced out,

Install the grease fitting,
TRACK ROLLERS -

Track roliers with metal face seals are
available as optional equipment on all units
excepting the 36-inch gauge,

Functicn, maintenance, and assembly of
the face seal assembly can be found on page
5010-22.

Removal

Removal procedure for all track rollers
is described on page 5010-31,

Disassembly
1. Remove the 1/4" pipe plug located in
the hub of the wheel and drain the oil,
The reservoir is filled with 1/3 pint
oil,

5010-35

9. Pump lithium-soap base grease into the
roller with a pressure gun until grease

runs out at both seals.

FACE SEAL TYPE

FABRICATE SPECIAL TOOL
TO DIMENSIONS SHOWN

USE 1245
STEEL

N/ 3N15843

Figure 50 ~ Special Tool for Shaft Bushings

it travels about 5/8", This will free the
shaft from one of the thrust bushings,

2, The thrust bushings on each end of the Remove this thrust bushing.
shaft are pressed on. Place the rcller
in a press and press the shaft so that 3. Remove the roller from the press, The
THRUST BUSHING
FACE SEAL
THRUST WASHER ;
SHAFT
BUSJHING _ |
I FACE SEAL
- SERVICEKIT
"R | SEE PAGE 9

/
THRUST WASHER
FACE SEAL

Figure 51 ~ Exploded View

of Lower Track Roller
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RECOIL SPRING ASSEMBLY

Description

The recoil spring assembly consists of
a spring, housing, adjusting plate, and bolt
as shown in Figures 28, 29, and 359, This
assembly is bolted to the track frame,

The recoil spring has two functions:

a. Heavy shock loads on the track sys-
tem are absorbed and dissipated by
the spring,

b, The recoil spring servesas a"back-
stop" for the hydraulic track adjuster
(all models except 36" gauge and 310G
before S/N 3039620} which keeps the
track at proper tension, On 36" gauge
models and 310G models before S/N
3039620, the track tension is adjus-
ted mechanically by an adjusting nut
turned on the reccil spring bolt,

The recoil spring weighs approximately
23 pounds. In its assembled position it is
compressed to approximately 17" from a
free height of 20" -20-1/2", Thus assembled,
it has a preload of approximately 5730 to
7000 pounds,

——*{ b5/
i

Removing the Spring

Replacement of the recoil spring is sel-
dom required, The spring preload is set at
the factory and needs no adjustment, How-
ever, if the spring should break it can be
replaced as follows:

1, Break the track as described on page
5010-9 and roll it forward.

2. Remove the idler wheel as described on
page 5010-23.

3. Remove the hydraulic frack adjuster,
page 5010-43 (does not apply to 36" gauge
crawlers or 310G crawlers before S/N
3039620.)

4, A spanner wrench type tool will be re-
quired to turn the adjusting plate and
decompress the spring. This tool can be
shop made to the dimensions shown in
Figure 60. It will fit all models including
the 36" gauge,

5.  On all 350 models and 310G models after
S/N 3039619, follow step 5a to 5d. On
36" gauge models and 310G models be~
fore S/N 3039620, proceed to step 6.

R
HEX NLT-
WELDZ TC PLATE

530302

Figure 60 - Recoil Spring Tool (Fits All Mcedels)
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5. Remove end cap, Figure 8, 8., Use a soft hammer to drive the shaft
free of the end cap, Figure 10,

Figure 8
Figure 10

6. Remove both halves of the face seal 9. Remove the end cap from the shaft,
{two rubber rings and two metal rings). Remove both halves of the face seal
{two rubber rings and two metal rings).

7. Drive out roll pin from the remaining
end cap, Figure 9, 10. Remove O-ring from shaft, Figure 11.

Figure 9 Figure 11
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PROBLEM

POSSIBLE CAUSE

REMEDY

High oil
temperature (Cont'd)

Low coolant level,
Dirty oil cooler.

Worn or misaligned bush-
ings in transmission case.

Low oil level.
High oil level.

Wrong oil used in
transmission.

Shifts made above 1000 rpm.
Operating in too high gear.
Before unit /N 3050472;

control valve has too small
orifice to converter circuit.

Before unit 8/N 3050472;
pump capacity is too
low.

Add coolant as required.
Clean or replace oil cooler.

Replace bushings.

Add oil as required.
Drain ¢il to specified level.

Fill with recommended oil.

Reduce speed before shifting.
Shift down to lower gear.

Replace control valve, Valve
design was changed effective
with this S/N.

Replace pump. Pump capacity
increased effective with this
S/N.

Loss of power
or slow clutch
engagement
(forward or
reverse)

Worn or damaged clutch.

Worn or damaged pump.

Before unit S/N 3050472;
control valve orifices
too small,

Disassemble and repair as re-
quired.

Replace pump, Pump is ser-
viced as an assembly only,

Replace control valve. Valve
design change effective with this
S/N.

Control lever
does not remain
in position

Control lever detent
spring broken.

Control lever detent ball
corroded and sticking.

Replace spring,

Clean and lubricate ball,

High stall speed
with tinny sound

Converter blades damaged.

Replace converter.




MARK GEAR FACES BEFORE
REMOVAL |

Figure 8

3. Remove the seal from pump housing and
discard.

4, Remove the four cap screws which secure
the adapter to the shuttle case, FigureS.
Then remove the adapter and reverse
piston assembly from the shuttle case,
Figure 10. Use care when removing the
adapter as the reverse clutch pressure
plate may stick to reverse piston. Pre-
vent the pressure plate from dropping
and causing needless damage.

CAP SCREWS

Figure 9

5. If the reverse clutch pressure plate re-
mained in place, remove the pressure
plate at this time.

Figure 10

Force compressed air into the reverse
clutch oil supply hole in the adapter to
remove the clutchpiston, Figure 11. Then
remove the "QO'"ring from the inner hub
of the adapter and the clutch piston.

Figure 11

Remove the reverse clutch disks, three
dowel pins and twelve springs from the
shuttle housing, Figure 12,

Depress the converter check valve to
determine that the valve has beenopera-
ting freely, then remove the valve and
valve spring from the housing, Figure 13.
(Early producticn only),



11.

12,

13. Lower shuttle housing over output shaft
so the housing rests squarely on the

e, Position the left hand pinion gears
{plain teeth) between the thrust wash-
ers in the pinion cage.

f. Press pinion shafts into the pinion
cage. Make sure retaining pin hole
in pinion shaft lines up with the hole
in the pinion cage, Figure 31. Then
install retaining pin.

g. Position the oil collector ring onthe
rear of the pinion cage, Figure 31.
Then place the pinion cage assembly
in a lathe and form the oil col-
lector ring against the pinion cage
to form an oil tight seal.

NOTE: DO NOT attempt step 10g
unless the proper equipment and a
qualified machinist are avallable.

If the bushings in the front end of the
output shaft were removed, press new
bushings in at this time. Refer to Figure
31 for proper positioning and installation,

Place the pinion cage and output shaft
assembly on afixture § inches in diameter
and 2-7/8 inches high. Thenplace fixture
and pinion cage assembly on an arbor
press,

Figure 32

press.

14,

15,

16,

R

et

6014-19

Figure 33

Position the rear bearing over the output
shaft. Using a suitable tool, one that
presses against both the inner and outer
bearing races, press the bearing in until
the bearing is seated against the sleeve.

Press a new seal into the rear bearing
retainer and place retainer gasket and
retainer on shuttle case. Secure with
bolts and lockwashers. Torque the bolts
to 40-45 foot-pounds.

Place the output flange and the nut onthe
output shaft. Attach a suitable tool to the
flange and torque the nut to 100-200
foot-pounds.

e

Figure 34
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to help in reassembly. Remove bearing
carrier oil seal if it is to be replaced.

. riiti Al
A F ¥ oy
g§‘§§&§§§§ #y :

g b

Figure 8 -~ Removing Bearing Cup

10. Roll differential gear assembly from
case, taking care to not nick the brake
drums. If drums are nicked or scored
they should be replaced. Use puller;
this will also remove bhearing cone,
Figure 9.

Figure 7 -~ Supporting Brake Drums

8. Punch matching reference marks on the
bearing carrier and on the casetoinsure
correct reassembly. Use two punch
marks on one side, or in some other
manner differentiate between carriers
so that you do not mix the two when
reassembling,

9, If a bearing carrier bearing requires
serviecing, remove bearing cupfrom car- Figure 9 - Removing Drum
rier by using a puller; see Figure 8.
The strings at the bolt holes in Figure
8 are used to keep shims with carrier



Figure 36 - Removing Shift Rods

Assembly

1.

Install mesh lock spring in shift fork,
together with hall, Temporarily hold
ball in place by inserting a 5/8" rod
about 3" long partially through shift
fork.

Install proper spacer washers on either
side of the shift fork and slide shiff rod
part way into case, Position shift rod
in case, drive shift rod into shift fork -
pushing temporary rod out of fork as
you do so, Figure 37,

Figure 37 - Installing Shift Rod

6018-17

Secure the shift rod in place by drifting
the small lock pin into place through the
control cover and the rod., The shortest
lock pin secures the first and reverse
rod. Peen both ends of lock pins to pre-
vent them from working out; see Figure
38.

Figure 38 - Peening Lock Pin

Replace the housing gasket. Attach to
housing with non-hardening Permatex.

Be sure transmission housing is clean
before replacing gear shift assembiy.

Put Permatex on gasket and ingtall the
housing on the transmission, using 3/8"
NC bolts and lockwashers. Be sure forks
are in neutral and fit them into the shift~
ing collars on the gears.



Check the bearing on the clutch shaft,
If replacement is necessary, remove the
snap ring and press the bearing from the
shaft, The throwout bhearing carrier
slides on the spindle, therefore the spin-
dle must be free of nicks, burrs, or im-
perfections. Install new bearing and re-
assemble, Figure 7.

Fi

inspection

1.

Check the pressure plate friction surface
for heat checks. If excessive, regrind or
replace. Also check for warpage or elong-
ated boss holes. 015" warpage is the
maximum allowable.

Check the pressure springs for specified
pressure of 160 lbs. when compressedto
1-9/16". Replace any spring showing over
a 5% loss (8 1bs.).

Check throwout bearing and release le-
vers, Replace any worn parts.

Check the disc assembly for worn splines,
distortion of the disec, and worn facings.
if only the facings mustbe replaced, are-
pair kit is available with facings and ri-
vets. Refer to the Case Parts Catalog.

Servicing the Flywheel

Check all parts and replace as necessary

-—reassemble as follows:

1.

To remove flywheel ring gear, use a
sharp chisel and hammer, Place cutting

~1
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edge of chisel between two teeth of the
ring gear and hif chisel a sharp blow
with the hammer. The ring gear will
break, Remove ring gear.

To install new ring gear, lay it on a
flat surface covered with ashestos ma-
terial, Using a torch, heat to 600° F
— use a circular motion to make sure
the ring is heated to a uniform temper-
ature at all times. If heat is not applied
evenly, ring will warp.

Quickly place heated ring gear on fly-
wheel; make sure itis completely seated,
When ring gear temperature lowers, the
ring gear will shrink tight on the fly-
wheel.

While flywheel is removed, inspect Welch
plug and pipe plug on rear end of engine
for leaks.

Replace crankshaft seal if defective.
See Section II-M, Servicing Assemblies
In The Engine Block.

Inspect flywheel for deep score marks.

If clutch shaft pilot bearing is defective,
remove and replace. To properly seat
bearing, press in place, with flat surface
of bearing toward front of Crawler and
even with bottom of counterhbore on front
side of {flywheel. When the flywheel is
installed on crankshaft, the bearing will
contact the end of the crankshaft,

Thoroughty clean crankshaft surface and
mating surface of flywheel, The most
common cause of flywheel run-out heing
excessive is dirt or other foreign ma-
terial between crankshaft and flywheel
mating surfaces.

Install {lywheel with lineup marks in
proper relationship o stud (marked be~
fore flywheel was removed). Install 7/16"
NF nuts and lockwashers. Torgue to 70
fi. 1bs.
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POWER TAKEOFF (LATE PRODUCTION)

Removal

Refer to Figure 1 and 2,
Drain the oil from the transmission.

Remove the universal joint guard. Dis-
connect the shift red,

Remove six 3/8" NC bolts and lockwash-
ers that attach the PTO housing to the
adapter. There are also two dowel pins
holding the PTO housing to the adapter.
Pull the PTO housing and driveshaft
straight back.

Disassembly

1,

Remove the shifter shaft inner roil pin,
retainer, spring, shift fork, and inner
roll pin,

Pull the shifter shaft and lever out of
the housing. Inspect the shifter shaft oil
seal and remove it if it istobe replaced.

Remove the driven shaft seal retainer
3/8" NC bolts, lockwashers, and spacers.
Remove the retainer, guard mounting
plate, PTO shaft guard, gasket, and oil
seal.

Remove the driven shaft cotter pin, jam
nut, and washer,

Tap out the driven shait while removing
the front bearing cone, small spacer,
driven gear, spring washer, and large
spacer.

Remove the snap ring and spacer from
the end of the shaft. Pull off the rear
bearing cone.

If the bearing cups are to be replaced,
remove them with a pulier,

Remove the drive shaftfront bearing snap
ring. Pull out the drive shaft assembly.
Remove the items assembled onthe drive
shaft as required.

Assembly

10

Install the driveshaft:

a. Press a new rear bearing into the
PTO housing until it bottoms.

b. Install the spacer and snap ring on
the driveshaft.

¢. Press the front bearing onto the
driveshaft until it bottoms against
the spacer,

d. Install the driveshaft gear with the
groove to the rear.

e. Install this assembly inteo the PTO
housing. Install the front bearing
snap ring in the groove in the PTO
housing.

If the driven shaft rear bearing was re-
moved, press the bearing cone against
the spacer and snap ring on the driven
shaft.

If the bearing cups were removed, press
the new cups into the PTO housing until
seated against the snap rings.

While installing the driven shaft, slide
on a large spacer, spring washer, driven
gear, and small spacer.

Install the hearing cone, washer, and jam
nut on the front end of the driven shaft.
Tighten the jam nut until there is no end
play and a slight drag when turning the
shaft. Install the cotter pin,

Press a new oil seal into the seal re-
tainer with the 1lip facing in.

Install a new seal retainer gasket. Install
the seal retainer, PTO shaftguard, and
mounting plate guard with three 3/8" NC
bolts, lockwashers, and spacers,

Press or drive a new lever and shaft
oil seal into the PTO housing, lip facing
in.
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WIRING DIAGRAMS
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%IL LIGHT '

WIRE CODE FROM TO COLOR

1. LIGHT SWITCH LIGHTS BLACK

2. ALTERNATOR AMMETER & IGN. SWITCH ORANGE

3. PRESSURE SWITCH ALT. REG. TERM. VIOLET

4. STARTER AMMETER RED

5. START BUTTON STARTER WHITE

6. IGN. SWITCH PREHEAT SOLENOID YELLOW

7. IGN. SWITCH START BUTTON BLUE FEITET A

Figure 1 - Wiring Diagram (Model 350 With alternator)
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TROUBLE SHOOTING THE STARTING CIRCUIT

General Inspection

Many starting problems can be solved by
making the following checks:

1. Determine battery condition, Refer to
Section 8014. Charge or replace battery
if required, Clean battery posts and
cable connectors.

2, Inspect the wiring for frayed insulation
or other damage. Replace damaged
wiring. Inspect all connections at the
starter, stater solenoid, starter mag-
netic switch if so equipped, key switch,
40 amp circuit breaker or 25 amp fuse
and wiring harness plug if so equipped.

3, If the starter still faills to operate
after remedying defects, check out
starting circuit,

Starter Circuit Check - 350 Diesel
Engine and 310G Spark Ignition
Engines

The following steps will locate defects In
the starting circuit. The circuit may be
checked using a 12 volt test lamp or volt-
meter,

1. Apply parking brake, place all trans-
mission controls in neutral, andpull fuel
shutoff control out or remove coil wire.

2. Refer to Figure 3. Connect a jumper
cable to the starter solencid B and 8
terminals,

a. If the starter fails to operate, con-
nect the jumper cable to the Band M
terminals on the starter solenoid.
If the starter operated properly, the
selenold is defective and must be
replaced or repaired. If the starter
gtill fails to operate, the starter is
defective and must be repaired or
replaced.

b. If the starter operated properly,
perform the following stepsto locate
the problem.

STARTER BUTTON (:)
{LATE PROGUCTION OMLY}

DIESEL STARTING CIRCUIT BEFORE 310G CRAWLER

TO BATTERY POSITIVE POST sessesusmey
|

TO MAN. HEATER

MAG, SWITCH B TERM. 1

STARTER
T0 YOLTAGE MAGNETIC
REGULATOR SWITCH

EMMETER

TG VOLTAGE T0 BATTERY
REGULATOR POSITIVE POST

STARTER BUTTGN

{LATE PRODUCTION QHLY)

SPARK IGNITION STARTING CIRCUIT 310G

TO VOLTAGE TG BATTELRY
REGULATOR POSITIVE POST

KEY
SWITCH

40 AMP CIRC.
\ BREAKER

25 AMP. FUSE

STARTER BUTTOM {EARLY PRODUCTION)

DIESEL STARTING CIRCUIT 350 CRAWLER
741718

Figure 3 - Starting Circuits



8013-7

IGNITION TIMING - STATIC

1 Crank the engine to position the No. 1
piston at 4° BTDC on its compression
stroke, Refer to Figure 4,

2, BRemove the distributor cap, rotor and
dust shield, Note the position of the
breaker points, the points should just
be starting to open.

e,

4° MARK ——= ==
=] TIMING
POINTER

o

e

Figure 4 - Timing Marks

a, If the ignition timing is correct, the
rubbing bleck will just be in contact
with the cam lobe,

b. If the rubbing block is past the center
of the cam lobe, the ignition timing
will have to be retarded., Turn the
distributor clockwise to retard the
timing,

¢. If the rubbing block has not come in
contact with the cam lobe, the timing
will have to be advanced. Turn the
distributor counter-clockwise toad-
vance the timing,

3. To assure proper ignition timing, connect
a timing light to the No. 1 spark plug
according to the test equipment manu-
facturer's instructions, Start the engine
and run at 2000 rpm. The No. 1 spark
plug should be firing at 30° BTDC, If
the spark plug is not firing at 30° BTDC
recheck the initial timing and if neces-
gary, remove the distributor and check
the mechanical advance mechanism for
proper operation,

DISTRIBUTOR CAP

Clean the distributor cap with a soft
brigtle brush and mild cleaning solvent or
mineral spirits. Dry the cap withcompressed
air, Remove dirt and/or corrosion from the
spark plug and coil wire sockets with a wire

brush, Replace the distributor cap if any of
the following defects are found: cracks,
permanent carbon paths, broken carbon but-
ton or ecessively burnt spark plug termi-
nals,

ROTOR

Clean the rotor with a soft bristle brush
and a mild cleaning solvent or mineral spir-
its. Dry the rotor with compressed air, Re-
place the rotor if any of the following defects
are found: permanent carbon paths, exces-
sively burnt electrede, or cracks, DO NGT

dress the rotor electrode with a file, knife,
etc, To do so will result in an increased
air gap between the rotor electrode and the
terminals in the distributor cap and probable
reduced engine performance,

DISTRIBUTOR SPARK ADVANCE - MECHANICAL

The spark advance is checked to deter-
mine if the ignition timing advances in the
proper relation to engine speed.

Prior to checking the spark advance,
check the dwell and breaker point spring
tension and adjust as required,
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SPECIFICATIONS
NOTE: Batteries are equipped with non spill caps. See Section 9019,

Diesel Engine

Diesel Engine (R24060 and D44175) . ........ Before S/N 3028888, positive ground system
S/N 3028888 and after, negative ground system
Number and size ... .. ... ... 00ttt iiennan Two 12 volt batteries in paraliel
Group size 27H, SAE Ng, 9H5

Capacity
300 amps at 0° F. (<17°C) ... ittt 10 second voltage - 8,0 V
7.2 minutes to 1.0 volt per ceil
90 second diesel rating ... ...... .00 425 amp draw for 90 seconds at
0° F. (-=17° C} to 1 volt per cell
Capacity (load) test draw ., .. .. v v vt v it ittt et et e e e 200 amps
Full charge specific gravity .......... e e 1.260 + ,005 (original equipment or
Case replacement batteries only).
Plates per cell | . .. . . i i i e e e e e e s e e s e, 13
Slow charging rate . .. .. .. .. ..t i ettt it ittt st e e s 6 amps
Weight with electrolyte ....... et e et e et e 52.3 1bs, (24 kg)

Gasoline Engine

Gas Engine (D44176 and F22631) ....... . . . Before 3/N 3028888, positive ground system
S/N 3028888 and after, negative ground system
Number and s8ize . .,..... ... vvnanensoounensa Two 12 volt batteries in parallel
Group size 24, SAE No. 9MJ3C

Capacity
300 amps at O° F, (-17° C) ... . i v v i e v enon evsa... 10 second voltage - 6.0 V
90 second diesel rating ,......... .. 000, 260 amp draw for 90 seconds at
0° F. (-17° C) to 1 volt per cell
Capacity (load) test draw ........... C e e e e et e 200 amps
Full charge specific gravity ............ v ve..s 1,260 = ,005 (original equipment or
Case replacement batteries only).
Plates per cell .. ... .. ¢t ir i s ennnasnn- s e e et e ... 9
Slow charging rate .. ..............0... et e e 3-1/2 amps

Weight with electrolyte . ................. f e e s . 41,1 1bs. (192 kg)
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STARTER SOLENOID (DELCO-REMY)

Specifications

Part number | ... ... ¢ ittt e ensnnns

Current draw
flold-in winding

Solenoid Tests

The solenoid can be tested on or off the
starter. If the solenoid remains on the starter,
disconnect the field coil lead from the solenoid
M terminal and insulate (tape} the field coil
lead to prevent the starter from operating,

Test No. 1 - Hold-In Winding

1. Make the test connections as shown in
Figure 9,

2. Close the switch and adjust the carbon
pile until the voltmeter indicates 10 volts,

3. Record ammeter reading, turn carbon
pile off and open the switch,

4, Compare ammeter reading with speci-
fication,

a. A high reading indicates a shorted
or grounded winding,

b. A low reading indicates excessive
resistance,

BATTERY

THME]

Figure 9 - Hold-in Winding Test

Pull-in winding . .................

................. G44891 (DR 1114356)

............. 14.5-16.5 amps @10 volts
............... 13-15.5 amps @5 volts

Test No. 2 - Pull-in Winding

1. Make the test connections as shown in
Figure 10,

2. Close the switch and adjust the carbon
pile until the voltmeter indicates 5volts.

NOTE: To prevent overheating, do not
energize the pull-in winding more than
15 seconds. Current draw will decrease
as the winding temperature increases,

3. Record the ammeter reading, turn the
carbon pile off and open the switch,

4, Compare ammeter reading with speci-
fication,

a. A high reading indicates a shorted or
grounded winding,

b. A low reading indicates excessive
resigtance.

BATTERY

71 vt

Figure 10 - Pull-in Winding Test
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Armature Tests

ARMATURE GROUND TEST

1,

1.

Place armature in growler of tester.
Turn on power. Figure 12,

Figure 12 - Armature Ground Test

Touch one test probe to armature core,
the other probe to commutator, If test
lamp glows, the armature winding or
commutator is grounded.

ARMATURE SHORT TEST

Have armature in same position as
previous test, Turn on power., Figure 13.

Figure 13 - Armature Short Test

8017-11

Using steel blade provided with test-
er, hold the blade parallel with and
touching the armature core segment.

Slowly rotate the armature one or more
revolutions, If the armature is shorted,
the steel blade will vibrate,

ARMATURE COIL BALANCE TEST

1.

Have armature in growler and turn on
power, Figure 14.

Follow directions provided with tester
and test the commutator bars for ah-
normal readings which will indicate a
short, open, or poor connection, A satis-
factory commutator will give uniform
readings,

680379

Figure 14 - Armature Coil Balance

Fieid Coil Tests

Conduct the following field coil tests

using a suitable test lamp.

FIELD COIL GROUND TEST

1.
2,

Disconnect field coil ground connections.

Connect one test probe to the field con-
nector and the other to the field frame,
If the test lamp lights, the field coils
are grounded and must be replaced.

FIELD COIL CONTINUITY TEST

1,

Touch the test probes to each end of
the field coil windings. If the test lamp
does not light, the field coils are open.
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SPTIONAL TOOTH ASSEMSLY

“—

TOOTH
Ly | BUSHINGS
FIx s ,
SHANK e R 172 N0 x 2-1/2
ARH f:P-PLow BILTS

E 1* 1/2 NC x 3-1/4 /

TR~1/2 KC x 2-1/2

1/2 KC x 3-3/2

®
Wt RIVETS
1/2 x 1-3/4

1/8 x 3/4
‘\SNAP RINSS

A \

/
SPACER /
N

FLAT WASHER

LINK

\

1/8 x 374 /BN

SEOULDER
\ BOLT
/2" 7 J/ ANTI-
FLAT ROLLBACK

o4 WASHER ASSEMBLY
3/32 x 5/8 — ADJUSTING
. 7 ROD
lﬂ:‘ 3/8 NF
RING CLEVIS

~ T @agp="1/2 NC x 1-3/4

BUSHING Ty
i 8

| tadSF;_E =12 NG ox 1-1/2

L.E. HYDRA v Bl o4
LEVEL CYL. \ mp
M

UPRIGHT =~ o
PIVOT @

3400 % 2-1/4 7" \ SHAFT
-

da as%/s/ls e x 1
@p = § __—PIN RETAINER
qr —5/16 W x 1

b4 BUSHINGS .
374 WC % 3 So0s64

34 N x 3 — B, —

Figure 1 - Loader with Standard Bucket
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4166

Figure 11 - Single Lever Controel



Replacing Grab Hook

The grab hook plate welded to each side
of the clam assembly is replaceable.

1. Remove the worn or damaged plate and
grind weld area clean and smooth.

2. Locate and weld a new grab hook plate
as shown in Figure 19,

o

3/16" FILLET GRAB
USE E-7018 ROD HOOK

1l|

Figure 19 -~ Replacing Grab Hook

Decal Replacement

1. Close the clam and position bucket so
that the clam cutting edge is flat on the
ground,

9011-23

Apply bucket indicator decal to indicator
bank on right hand lift arm with the letter
"B" opposite the pointer as viewed from

Apply clam depth indicator decal so that
the "O" is opposite the indicator (on left
hand side of blade assembly).

POINTER

W BICKET
" INOICATOR

DEPTH SELECTOR GAUGE, «

Figure 20 - Drott Bucketf Decals
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Y 3/4" NC X B-172"
o~ LOCK WASHER
: FLAT WASHER

5/8" NC X 1-3/4"

Ry
S
MOLDBOARD ™ T LOCKMASHER
- BALLS (19)
1/2" NC
PIN
3/8" NC X 3"
L LTILT
% 1€ ovimoer
LIFT L P
CYL INDER _
ik 1/2” Ne X 1“__._%
uasHER”” / s GREASE ®
A" I FLAT WASHER
LOCKWASHER
ANGLING CYLINDER PIN
8' 1/4“ x 2||
. waéj MOUNTING 3/47 NC X 2-1/2°
| % BRACKET | 60" GAUGE
5/8" KO X 1" ; -

oaqua\“"f'

LEVELING i
MOUNTING %

BEAM TO
"C" FRAME PIN

MOUNT ING
PIN

MOUNTING 5/8" NC X1/

LA BLOCK & ’ C

L T A 'T%@'\/SPACER-
‘““ﬁllliié?ﬁﬁ?iiizﬁ AN R BT TG
SZ4RN : ;

BRACKET
Y BUSHING

Figure 7 - Power Angle-Tilt Dozer S/N 3047966 and After

BUSHING

374" NC X F-1/2"¢ 741676
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REMOVING “°C’* FRAME

Mechanical Angling Dozer

Refer to Figure 1.

Have the moldboard resting on the ground.
Remove the counterweights, if so equip~
ped.

Place blocks under the "C" frame,

Disconnect lift cylinders from " C'* frame
by removing snap ring and driving out
pin at each cylinder.

Start engine and retract the lift cylinders.
Tie or wire them to the tractor to keep
them from dangling.

At the rear of the "C" frame, removethe
cotter pin from each trunnion pin, then
lift out the trunnion pins. The crawler is
now free of the "C" frame.

Power Angling Dozer

Refer to Figure 3.

Have the moldbeard resting onthe ground.
Remove the counterweights, if so equip~
ped.

Move the angling control lever in both
directions to relieve hydraulic pressure.
Disconnect the angling cylinder hoses
from the manifold block at the left hand
rear of the "C" frame, Close openings
with clean caplugs.

Remove the pins from the rod end of the
lift cylinders. Start engine and refract
the cylinders. Tie or wire the cylinders
to the fractor to preventthem from dang-
ling.

Place blocks under the "C'" frame,

Af the rear of the "C" frame, remove the
cotter pin from each trumnion pin, then
lift out the frunnion pins. The crawler is
now free of the "C" frame.

NOTE: Crawler can be moved, but DO
NOT move the control lever to angle the
cylinders unless the hoses are closed with
high pressure steel fittings.

Power Tilt Dozer

Refer to Figure 5.

Have the moldboard resting on the ground,
Remove the counterweights, if so equip-
ped.

Move the tilt control lever in bothdirec-
tions to relieve hydraulic pressure. Dis-
connect the tilt cylinder hoses at the
manifold block at the left hand rear of
the "C'" frame, Close openings withelean
caplugs.

Place blocks under the "C" frame.

Scribe a line across end cap and push
beam on hoth sides. Remove end caps,
Note the number of shims removed and
tie them together,

Remove the roll pin and mounting pin
that connects each lift cylinder to
the moldboard. Start engine and retract
the cylinders. Tie or wire them to the
tractor to keep them irom dangling.

The crawler is now free ofthe "C"” frame
and can be backed away. Do NOT move
the tilf control lever unless the hose
ends are closed with high pressure steel
fittings.

Power Angle-Tilt Dozer
(Case Built)

Refer to Figures 7 and 9. This describes

removal of the "C" frame with meldboard and
leveling beam attached.

Have the moldboard resting on the ground.
Remove the counterweights, if so equip-
ped.

Move the control levers back and forth
with the engine off to relieve hydraulic
pressures in the cylinder circuits.

Disconnect the 1lift cylinders at the rod
eye end by removing a snap ring and
driving out the pin. Turn on the engine
and retract the cylinders, Tie the lift
cylinders so they do not dangle,
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SPECIFICATIONS

Dimensions
Height (From groundlineto C/Lofdrums) .. ... ... .04 euuurens.. 24-1/2" (622.3 mm)
Height (From ground line to top of winch) | . . .. ... . ¢ i it i v i v o e 33" (838.2 mm)
Ground Clearance (At bottom rear of winch) , . . . .. .. .. i i i i i v e . 15" (381 mm)
Line Speed
At 1850 PTO (Engine) Speed

Bare Drum ., ... ... .0ttt nnetnon e e e+ ... 117 fpm (4.1 mpm)

Full Drum L, . it s i et e e e e e e e 190 fpm (6.65 mpm)
Line Pull
At 1850 PTO (Engine} Speed

Bare Drum . ... ... 00 v e v v eana e e e e 11 800 lbs. (5 352.4 kg)

Full Drum & e e s it s e e e s e e e e e 7 300 lbs. (3 311.2 kg)
Cable Drum Size
Drum Didmeter .. ... ¢ i it teannenran C e e e s e e e 6" (152.4 mm)
Drum Flange Diameter ...........ccc0ee.. b s e e e e b e e 11" (278.4 mm)
Drum Length ... .........¢00uee.n.n.. e Cr e e « .. 8" (203.2 mm)

Cable Drum Capacities

Cable SiZe (Wil'e TOPE) . . i it i vt ittt et e tr ettt e et et nnennn Length of Cable
3/8 Inch ..,...... C e e e e e e e ettt et e 260 ft (78 m)
7/16 Inch e e e ey C e e e e e e 196 ft (59 m)
B < 153 ft (46 m)
9/16 INCh L L e e e e e e e e 122 ft (37 m)
5/8 InCh L . ..ttt e C e et e e 100 ft (30 m)

The above capacities are based on perfectly wound cable, Allowance must be made for
uneven cable winding during operation.

Recommended Lubricant

Above 0° F. (-32° C.) Average daily temperature ,, SAE 90 Mild Type (EP) Gear Lubricant
Below 0° F. (-32° C.) Average daily temperature ., SAE 75 Mild Type (EP) Gear Lubricant

Approximate oil capacity ..,.............. et e c....40USq{3.81)
Weight

Shipping . ............... N e e e e e et e e e e e e e e e 519 Ibs. (235.4 kg)
)= 496 1bs, (212.7 kg)

Rear counterwelght for loader models including mounting brackets ... 1095 lbs. (496.7 kg)

Optional Fairleads

Size of Horizontal Rollers . ............. 2-3/4" diax 9" (69.85 mmdia x 228,86 min)
Distance between Horizontal ROLIEIS . .ot v i v v vver v n v vnns 12-1/4" (311.15 mm)
Size of Vertical Rollers ,.............. 2-3/4" x 15-3/4" (69.58 mm x 400,05 mm)
Distance between Vertical Rollers . ... . ... ..o veeeenenens 9-1/4" (234,95 mm)
Weight (3 roller fairlead) ............ e e s e e e 90 1bs. (40.8 kg)

(Optional 4th Toller) . .. ... ve i i i s vennnnnnns e 11 Ibs. (5.0 kg}



installing Fairlead Assembly
{Early Production Models)

1. The winch is provided with four bosses,
two on top of the winch housing and two
on the hofttom. The fairlead assembly is
fastened to these bosses with capscrews
and lockwashers. Capscrews sheuld be
tightened to 100 ft, lbs. torque,

2. After installation, grease the roller as-
semblies. Note that the vertical roller

9014-15

assemblies have a grease fitting on top
of the roller shaft and the horizontal
roller assemblies have a grease fitting
on each end of the roller shaft. Use a
Lithium "soap base" grease.

NOTE: The lugs which carry the horizontal
rollers may prevent the mounting holes in
the fairlead assembly from lining up with
the mounfing holes in the winch housing. If
this occurs, file or grind the lugs to proper
size,

BUSHINGS
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Figure 14- Fairlead Assembly



Ring Gear and Pinion

Disassembly

1.

2,

Remove the winch from the crawler,

Remove the brake, clutch, and drum
assemblies as described on pages 9014~
18 to 901424,

Remove the gear cover, using two 3/8"
N.C. capscrews in the tapped holes as
jacks,

If the drum bearing remained on the
drum shaft after removing the drum,
remove the snap ring from the outside
of the bearing.

Remove the gland cap from the end of
the drum shaft, Remove and discard the
"U" seal and "O" ring from the giand
cap. Install new parts on reassembly,

Protecting the end of the shaft, drive
the shaft and ring gear out of the main
housing,

Remove the cotter pin, nut, washer,
and sprocket gear from the pinion gear
shaft,

Remove the bearing housing by removing
the four socket head capscrews that
mount the bearing housing to the winch
housing, Using two 3/8" N.T, capscrews
in the tapped holes provided in the bearing
housing, remove the bearing housing
agssembly, Remove the shims,

NOTE: The inner race of the bearing will
stay on the pinion while the roller as~
sembly will remain in the main housing
of the winch and can he removed
separately.

Pre-Load Adjustment

If the pinion bearings are being replaced,

it will be necessary to readjust the shims for
the correct pre-load as follows:

1,

Press the outer races for these two
bearings inte the ends of the bearing
housing and check if they are perfectly

9014-25

parallel by measuring over the end of
the outer races with a micrometer,

Install the inner race of the bearing
next to the gear teeth on the pinion
shaft,

Place the pinion gear in the bearing
housing so that the outer and inner
races of the bearing mate up.

Install the bearing spacer on the pinion
shaft.

Place a piece of soft lead gauge wire
on the end of the bearing spacer and
press the inner race of the bearing
next to the flange on the pinion shaft,

Install the sprocket gear previously
removed, washer, and castle nut,

With thig assembly held securely in
a vige, proceed with the pre-loading,
Fasten a piece of siring, 12 to 18
inches long, to the bearing housing

flange and wrap the excess around the
bearing housing.

8-

Figure 24 - Testing the Bearing Pre-Load

Attach the free end to a suitable spring
scale, Tighten the nut until a reading
of 6~1/2 to 10 pounds on the spring
scale is required for continuous ro-
tation of the bearing housing about the
pinion shaft,

Remove the castle nut, washer, and
sprocket gear,
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CONTROL
VALVE

/; 3 POINT HITCH

- CYLINDER

aP0624

Figure 5 - Three-Point Hitch Hydraulics



o)
& - |a
|u e
o

5%

[:] -

1 L ;
|z T . 5
U S i _J
g DIFELR !

-

BUCKET
L.H. STAB. 1 DIPPER

R.H. SHING

Figure 3 - Control Tower and Standard Controls
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<X
e

DIPPER
CYLINDER

HYDRAULIC
MANIFOLD

730459

Figure 13 - Boom, Dipper And Bucket Hydraulics
(Model 26 Backhoe Before S/N 5220152 And
All Model 26 C Backhoes)



1.

902225

Dipper Installation

If the hydraulic lines have been removed
from the boom, reinstall them at this
time.

Raise the boom hydraulically into the po-
sition for attaching the dipper.

Install the dipper as shown in Figures 5,
6, and 22. A 1/16" to 1/8" gap must be

DIPPER

1/8" [1.5 to 3 mm)
MAX, 1/16" MIN.
CLEARANCE

/

’ INSTALL 00D
l

™ _
f
7

SHIM (IF USED}
ON RIGHT SIDE

BOOM

maintained so the dipper maypivot freely
without excessive play., Place an equal
number of shims on each side, However, if
an odd number is required, put the extra
shim on the right side. Secure the dipper
pivot pin with snap rings.

Install the dippercylinder and {#ts hydrau-
lic lines. Refer to Figures 12 thru 15,

CYLINDER MOUNTING-

| 742617

Figure 22 - Installing the Dipper

Bucket Installation

If the bucket cylinder was removed, re-
install as shown in Figure 5,

Connect the two hydraulic lines to the
bucket cylinder.

Install the bucket links to the dipper and
bucket cylinder, Figure 5, 23, and 24.

Position the bucket so that the teeth face
the swing tower.

Start the engine and position the dipper
over the bucket.

6.

Install the bucket pivotpin and retain with
spap rings., See TFigures 23 and 24,

Lift the bucket clear of the ground and
retract or extend the bucket cylinder until
the bucket linkage is in the approximate
mounting position.

The bucket can be easily connected tothe
linkage, Rotate the bucket by handto align
the mounting holes. Install the mounting
pin and retain with snap rings.
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REMOVING THE BACKHOE FROM THE CRAWLER

1. Locate the crawler on a hard level sur- 2. Form a tripod with the backhoe as shown
face and lower the loader bucket to the in Figure 8. Lower the stabilizers until
ground, they just touch the ground,

B34845
Figure 9
w lower special nuts from the mounting
frame,
) / 4, Using the stabilizers and boom control,
e remove all weight of the backhoe from

the crawler. Remove the two upper
mounting bolts from the backhoe main
frame,

5. Move the crawler ahead so that the back-
hoe is clear, Lower the hackhoe to the
ground or securely block up with a stand.

SPECIAL __, X\) _ 6. Stop the engine and carefully move each
NUT ) ) dslis backhoe control lever several times fo
(&) relieve all hydraulic pressure.
Figure 10

7. Disconnect the two hydraulic lines at the

quick disconnects and unplug the dipper
3. Remove the two upper wing nuts and two light wire if so equipped.
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Figure 3 — Swing Tower, Boom, Dipper and Bucket
{Used Before Backhoe S/N 4160773)
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Figure 13 — Swing and Stabilizer Hydraulics
(Early Production)
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