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Section

"GENERAL ENGINE SPECIFICATIONS
680 CK Series C Loaders

THE MODEL AND ENGINE SERIAL NUMBER / g
IS STAMPED ON A PLATE LOCATED ON THE —

SIDE OF THE ENGINE ABOVE THE CRANK-

ING MOTOR.
DIESEL ENGINES

General

1 1% o 1T PPNt 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
| 5191 T=a 0) ¥o () SRS OPPOUPC PPN 1-3-4-2
27} o < SOOI PP U OUPPPPON 4-3/8 Inches
ST OKE  tetiuiuiiueiee it ite i et e eraereeeneseesncsnaseatnsenssnsssseessstssestnsastrstssttsratsnsrssastastntansanstnenerasansasss 5 Inches
Piston DiSplacement ....c.ccccieeiiiiiiieiiuiiiiiiiiiiiiieiiirrierterteeeetarasasntestnststtrattisans 301 Cubic Inches
COmMPIresSSion RAtI0 ..u.cciiiiiiiiieueireeiiiriiei ittt e et e s satree et s atasesetaetnnessetsessstarsenaanes 165to 1
NO Load Governed SPEEA .....cccceuiieuirueereiriniiiiiiiiniiiittieistenisasensetiertosenassasesssasssasssssesssnses 2360 RPM
Rated ENgine SPEEA ...cicuiiiiiiiiiiiiieitiitietiitiitirtertt e rrneetaetenastaeaatasssrsstatstasserssritens 2200 RPM
Engine IdlNg SPEEA ..ccicoreniiiiiiiiiniiiiiiiiiieiiieree e tes ettt ettt s st e s eaaas 725 to 775 RPM
*Valve Tappet Clearance (Exhaust) ........cccccoveenene. (Hot) .020 Inch . .. ... .. (Cold) .025 Inch

(8 5:17:1. ) TP PPOURP S (Hot and Cold) .015 Inch
*Hot Settings Are Made After The Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes.

Piston and Connecting Rods

804 P00 o 1<) ol 20 1 70 ) « RO UL PUUUIPPPPPCURIIIN USRS 3
Number of Compression RINES ...cciueiieieniiiuiiiiiiiiiiiirieeriee e eteee e e eteeaeteeeseeaastassetassteasssenes 2
NUMDET Of Ol RINES .euiiiiiiiiiiiiiiiiiiieee ettt ter it teerate st tetaetstaes e raeseeetastsstasstasttsstassiassnnnne 1
TYPE PINS citiiiiiiiiieie ittt et e e e st e e e eaees s s tee sttt s s naae e Full Floating Type
Type Bearing .......ccceeeveivinininninnnns Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings

NUMDET Of BEATINES ..ivvuieruiirineeeieierereritineetuiistrtierrtuesssernaersnsasessssesssstosssttsssersssssetarassssssteossssnnes 5
Type Bearings .....cccceeevveveniinennnee. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System

QOil Pressure ............. 45 to 55 Pounds with Engine Warm and Operating at Rated Engine Speed
TYPE SYSLEIM eeeiiiiiiiieiiiiiiiiiiiiieeeeieeeeaeeseeiieeettansetta st s e eeaes Pressure and Spray Circulation
(011 2471 ¢/} o JNU OO UUP PSPPI R TIPS Gear Type
10100 351 1 1=) SO PP OSSR TPPRPPTPR PSP Full Flow Spin on Type
Fuel System

Fuel Injection PUMD .ccccoiviiimiiimmiiininiiieieieneeeiannanaes Robert Bosch, Type PES Multiple Plunger
Pump Timing ..coceeeeveniiiiiiiiiiiniiiiennieneieenneee 31 Degrees Before Top Dead Center (Port Closing)
FUel INJECTOTS ..ivuiienienreeeennienriniinninnrrerreraaesereetaseiasnas Pencil Type (Opening Pressure 2800 PSI)
Fuel Transfer PUmp ..cccociiiiiiiiiiiiiiniieeneene Plunger Type, Integral Part of Injection Pump
Governor ............ Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
1st Stage Fuel FIlter ....cceiiiiiiiiiiiii sttt Full Flow Spin on Type
2nd Stage Fuel Filter ......cciiiiiiiiiiiiiiiieii s Full Flow Spin on Type
Rac. Form 9-79921 e
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MAINTENANCE CHART

CAUTION: The following chart is based on maximum intervals. If the machine operates
in severe conditions, service more often.

INTERVAL SERVICE INSTRUCTIONS
Run-In: Every Check wheel nut and bolt torque.

Two Hours Front - 170 foot-pounds torque.

Until Stabilized Rear - 220-240 foot-pounds torque.

Check rear axle mounting bolts.
380-460 foot-pounds torque.

Run-In: After Change engine crankcase oil.
First 20 Hours
Replace engine oil filter. Section 25.
Check drive belt tension. Section 8016.
Service fuel system. Section 31.
Every 10 Hours Grease loader pivot points.
or Daily - Which-
ever Occurs Grease backhoe pivot points.
First
Check engine crankcase oil level.
Check hydraulic oil level.
Check radiator coolant level.
Clean air cleaner dust cup.
Visually inspect transfer pump sedimant
bowl for water. If found, drain water from
bowl, first stage filter and fuel tank.
Check machine and ground under it for leaks.
Every 50 Hours Grease front axle pivot.
or Weekly -
Whichever Grease steering cylinders.

Occurs First
Grease brake shafts and slack adjusters.

Grease inner Extendahoe dipper.

Check tire pressures.

Every 100 Hours Check battery electrolyte level. Section 8014.

Check drive belt tension. Section 8016.

Every 150 Hours Change engine oil.
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INTERVAL SERVICE INSTRUCTIONS
Every 250 Hours Grease driveshaft universals and slip

splines

Grease loader and backhoe control lever

fittings.

Lubricate shuttle control lever.

Check power shuttle/torque converter oil

level.

Check synchromesh transmission oil level.

Check rear axle oil level. Section 6020.

Clean alcohol evaporator filter. Section 7020,
Every 300 Hours Replace engine oil filter. Section 25.
Every 500 Hours Drain deposits from fuel tank.

Change fuel filters. Section 31.

Service electric fuel pump and transfer pump

filters. Section 31,

Repack front wheel bearings.

Check ROPS as indicated. Section 9019.
Every 1000 Change hydraulic reservoir.
Hours or
Yearly, Which- Replace hydraulic oil filter.
ever Occurs
First Clean hydraulic filter by-pass screen.

Change power shuttle/torque converter oil.

Clean power shuttle/torque converter screen.

Change synchromesh transmission oil.

Change rear axle oil. Section 6020.

Clean air compressor cylinder head

(by dealer only).
Every 2000 Disassemble and clean alcohol evaporator.
Hours or (by dealer only). Section 7020,
Yearly, Which-
ever Occurs Lubricate starter motor. Section 8015.
First.

Drain, flush and refill cooling system.
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1050-4
INTERVAL SERVICE INSTRUCTIONS
Every 3000 Rebuild or replace air compressor
Hours (by dealer only). Section 7014,
As Required Service air cleaner element when

restriction indicator shows red band.

After wheel has been removed for service
and reinstalled, check wheel nut/bolt torque
every two hours until stabilized.

Replace fire extinguisher shell.

Fill alcohol evaporator with clean
wood alcohol.

Section 2051.
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FLUIDS AND LUBRICANTS

COMPONENT CAPACITY SPECIFICATIONS
U.S. METRIC
Fuel tank 28 gals. 106 liters No. 2 diesel fuel
Engine crankcase oil
With filter change 11 gals. 10,4 liters Engine oil: CD Commercial

Without filter change

class D. (Service DS, Series 3)
MIL-1-45199B

Above 32° F. - SAE 30

10° to 50° F. - SAE 20W

Below 40° F. - SAE 10W

Equipment/steering
hydraulic system
Approximate

Total System

35 gals. 132,5 liters Case TCH Fluid

Reservoir refill

13.8 gal. 52,2 liters Alternate oils: Engine oil -
SD-Service class D.
CA-Commercial class A.
(Service MS or DQG)

Above 32° F. - SAE 10W
Below 32° F. - SAE 5W

Type C-2 transmission and
hydraulic fluid such as Tenneco
Hytrans Fluid.

Power shuttle/trans-
mission and torque

converter 12 gts. 11,4 liters Case TCH Fluid

Synchromesh 6.4 qgts. 6,1 liters Multipurpose gear lubricant
transmission SAE 90 (APL-GL-4, MIL-1L-2105)
Rear axle

Center bowl

27 pts. 12,8 liters Multipurpose gear lubricant
SAE 90 (APL-GL-4, MIL-L-2105)

Planetaries -
each side 3 pts. 1,4 liters
Cooling system 30 gts. 28,4 liters Ethylene glycol and water should
be mixed for prevailing tempera-
tures. Follow antifreeze manufac-
tures specifications.
Alcohol evaporator 1 pt. 0,5 liter Clean wood alcohol
Batteries As required Add colorless, oderless drinking

water.
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COMPONENT

CAPACITY

SPECIFICATIONS

Grease fittings

U.S. METRIC

As required

Above 32° F. Multipurpose or No.
2 lithium-soap base grease. Below|
32° F. Multipurpose or No. 1
lithium-soap base grease.

Wheel bearings

Drive shaft

As required

As required

Number 2 wheel bearing grease

Multipurpose - Molydisulfide type
grease.
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U.S. AND METRIC TORQUE SPECIFICATIONS

Torque values for all situations unless special torque is specified.

Grade 5 Bolts, Nuts, Studs (Dry)

1051-2

Thread Size Torque

ft. lbs. m-kg
1/4" - 20 NC 5-10 0,7-1,4
1/4" -~ 28 NF 10-15 1,4-2,1
5/16" - 18 NC  15-20 2,1-2,8
5/16" - 24 NF  15-20 2,1-2,8
3/8" - 16 NC 25-35 3,5-4,8
3/8" - 24 NF 30-40 4,1-5,5
7/16" - 14 NC  45-55 6,2-7,6
7/16" - 20 NF  50-60 6,9-8,3
1/2" - 13 NC 65-85 9,0-12,0
1/2" - 20 NF 80-100 11-14
9/16" - 12 NC  100-120 14-17
9/16" - 18 NF 110-130 15-18
5/8" - 11 NC 135-165 19-23
5/8" - 18 NF 160-200 22-28
Thread Size Torque

ft. lbs. m-kg
1/4" - 20 NC 10-15 1,4-2,1
1/4" - 28 NF 15-20 2,1-2,8
5/16" - 18 NC  20-30 2,8-4,1
5/16" - 24 NF  25-30 3,5-4,1
3/8" - 16 NC 40-50 5,5-6,9
3/8" - 24 NF 45-55 6,2-7,6
7/16" - 14 NC  60-80 8,3-11,0
7/16" - 20 NF  70-90 9,7-12,0
1/2" - 13 NC 100-120 14-17
1/2" - 20 NF 110-130 15-18
9/16" - 12 NC  135-165 19-23
9/16" - 18 NF 155-190 21-26
5/8" - 11 NC 200-240 28-33
5/8" - 18 NF 215-265 30-37
Dash Tube Thread
Size O.D. Size
4 1/4" 7/16" - 20
5 5/16" 1/2" - 20
6 3/8" 9/16" - 18
8 l/ " 3/ " _ 16
10 5/8" 7/8" - 14
12 3/4" 1-1/16" - 12
14 7/8" 1-3/16" - 12
16 1" 1-5/16" - 12
20 1-1/4" 1-5/8" - 12
24 1-1/2" 1-7/8" - 12

Thread Size

3/4" - 10 NC
3/4" - 16 NF

7/8" - 9 NC
7/8'" - 14 NF

1" -8 NC
1" - 12 NF

1-1/8" - 7 NC

1-1/8" - 12 NF

1-1/4" - 7 NC

1-1/4" - 12 NF

1-3/8" - 6 NC

1-3/8'" - 12 NF

1-1/2" - 6 NC

1-1/2" - 12 NF

Grade 8 Bolts, Nuts, Studs (Dry)

Thread Size

3/4" - 10 NC
3/4" - 16 NF

7/8" - 9 NC
7/8" - 14 NF

1" -8 NC
1" - 12 NF

1-1/8" - 7 NC

1-1/8" - 12 NF

1-1/4" - 7 NC

1-1/4" ~ 12 NF

1-3/8" - 6 NC

1-3/8" - 12 NF

1-1/2" - 6 NC

1-1/2" - 12 NF

Hydraulic Fittings (Steel)

37° Flare
Female Swivel
Torque

ft. 1bs. m-kg
6-12 0,8-1,7
8-16 1,1-2,2
10-25 1,4-3,5
15-42 2,1-5,8
25-58 3,5-8,0
40-80 5,5-11,0
60-100 8,3-14,0
75-117 10-16
125-165 17-23
210-250 29-35 700926

Torque
ft. 1bs. m-kg
235-285 32-39
270-330 37-46
360~440 50-61
395-490 55-68
520~640 72-88
575-705 79-97
720-820 99-113
790-970 109-134
1010-1240 139-171
1115-1365 154-188
1315-1610 181-222
1510-1850 208-255
1745-2135 241-295
1880-2420 259-334
Torque

ft. 1bs. m-kg
340-420 47-58
380-460 52~-63
540-660 75-91
595-725 82-100
810-990 112-137
900-1100 124-152
1150-1400 159-193
1295-1585 179-219
1640-2000 226-276
1800-2200 248-304
2140-2620 295-362
2450-3000 338-414
2845-3475 393-480
3200-3900 442-538

Straight Thread

O-Ring

Torque
ft. 1bs. m-kg
12-19 1,7-2,6
16-25 2,2-3,5
25-40 3,5-5,5
42-67 5,8-9,2
58-92 8,0-12,7
80-128 11-18
100-160 14-22
117-187 16-26
165-264 23-36
250-400 35-55
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Section

CYLINDER HEAD AND VALVES

267B, 301B, 336BD, 336BDT AND 401B

DIESEL ENGINES

CYLINDER HEAD
Warpage

INTAKE AND EXHAUST VALVE
Length

EXHAUST VALVE
Tappet clearance (COLD)
Tappet clearance (HOT)
Face angle

O.D. of head (267B and 401B)

O.D. of head (301B)
O.D. of stem end

O.D. of taper 4.2675" from stem end

Length (301B)
Length (336BD and 336BDT)
Length (267B and 401B)
Insert seat angle

Seat contact width
Seat run-out
Insert height
O.D. of insert (401B. and 267B)
0.D. of insert (301B)

I.D. of insert (267B and 401B)
I.D. of insert (301B)

CASE CORPORATION

--------------
-----------------

O.D. of head (336BD and 336BDT)

...........

oooooo

O.D. of insert (336BD and 336BDT)

ooooooo

SPECIFICATIONS

GUIDES

...............
...............
...............

---------------

---------------

...............
.............
---------------
...............
...........
...............
...............
...............
...............

...............

..............
...............
............
...............
...............

-------------

Rac. 9-79392

Maximum Limit

-------------------------------------------

3.219"
.7515'"to .7510"
.4045" to .4055"
.953"

1.455" to 1.445"
1.755" to 1.745"
1.567" to 1.557"
.402" to .403"
.401" to .402"
6.4385" to 6.4175"
6.4405" to 6.4195"
6.4235" to 6.4025"
44°

.0800'" to .1000"

ooooooooooooooooooooooooooooooooooooooooo

.316" to .313"
1.635" to 1.634"
1.723" to 1.722"
1.9465" to 1.9455"
1.2676'" to 1.2736"
1.409" to 1.403"
1.571" to 1.577"

Including Wear
.005"

PRINTED IN US.A.
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SPECIFICATIONS (Continued)

INTAKE VALVE

Tappet clearance (COLD and HOT) . ... .
Faceangle. . . . . ..o v v v v v oo
Face run-out « « ¢ v ¢ v o v ¢ e o v 0 o 00w
Length (267B and 401B). . « « « ¢ ¢« v v v o o
Length (301B) « - « v v v v v v vt v v v v vt
Length (336BD and 336BDT). . . « . . . .. .
OD.of SteIM .« v v v v ¢« v ¢ v e v o v v e a o o
O.D. of head (267B and 401B) . . . . . . . ..
O.D.ofhead 301B) . = + ¢ + ¢ v v v v v v « o
O.D. of head (336BD and 336BDT) ... ...
Seatangle . . ... . ... ...
Seat contact width. . . . ... .. .......
Seatrun-out . . . .. .. ... . 0.
Insert height (336BDT) .. .. ... .. .. ..
O.D. of insert 336BDT) . . .. .. v v oo ..
I.D. of insert (336BDT). « « v v v v v v v v v

VALVE SPRING

Freelength .. ..... ... ...,
Total coils . . . .. v v v v v v i v v v v v v
Wire diameter ... . ... ... 0.
Compressed to 1-31/64'" (Valve open) . . .
Compressed to 1-15/16" (Valve closed) . . .

ROCKER ARM ASSEMBLY

OD.ofshaft .. ... ... oo
ID.ofarmbore . . ... ..o vueoesn
Shaft assembly end play (both ends) ... ..

Shaft spring:

Total coils (working coils) . . ... .. ..
Wire diameter . ... .. ... ...
Compressed to 1-9/16" . . . . . .« ¢ v .
Lubrication . . .. .. ...
Shaft oilholes . . . .. v e i v v v e v o v v

Maximum Limit
Including Wear

...... 6.2845" to 6.2695"

...... 6.4415 to 6.4205"

...... 6.4405" to 6.4195"

...... .402" to .403" ... .... .002"
...... 1.685" to 1.675"

...... 1.755" to 1.745"

...... 2.005" to 1.995"

...... 44°

...... .0075" to .0975"

...... .2775" to .2825"
...... 2.0990" to 2.1000"
...... 1.805" to 1.815"

...... 7.75

...... .1695"
...... 130 to 140 1bs.
...... 41 to 45 lbs.

...... .872" to .873"
...... .8745" to .8755"
...... .010" to .030"

...... .080"

...... 8.5 to 10 lbs.

...... Engine oil, camshaft metering
...... Toward valve side of engine.

Shaft cannot be rotated.

SPECIAL TORQUES

Cylinder head bolts
Intake and exhaust manifold stud nut

ooooooooooooooooooooooooooooooo

ooooo

Cylinder head valve cover stud nut , , , ., ..
Rocker arm bracket studnut, , , .. ... ...

oooooooooooooooo

oooooooooooooooo

200 to 210 ft. lbs.
25 to 30 ft. lbs.
60 to 70 in. lbs.
40 to 45 ft. lbs.

CHECKING COMPRESSION PRESSURE

1. Clean the engine thoroughly, preferably
by steam cleaning.

2. Before cranking the engine, make sure all
operating controls are in neutral, brakes
are set and the wheels are securely
blocked.

3. There are two methods of checking com-
pression pressure - the cranking method

and the engine running method. NOTE The
engine must be at operating temperature
for either method used.

A.CRANKING METHOD - Close the needle
valve at the fuel tank. Disconnect allhigh
pressure fuel lines and leak-offlines bet-
ween injectors. Remove allof the injec-
tors. Refer to the chart on Page 3.
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CHECKING COMPRESSION PRESSURE (Continued)

B.RUNNING METHOD - Disconnect the
high pressure fuel line and leak-off lines
from number one injector. Using an
appropriate length of tubing or hose,
route the fuel from these lines back to
the fuel tank or a clean container. Re-
move the number one injector. Refer to
chart below.

4. Clean the injector bores of loose carbon

and residue. Replace the compression
seal in the injector bore of the cylinder to
be checked and install a Bacharach 70-314
(D-558)Compression Gauge Adapter, Fig-
ure 1. Secure with an original injector
clamp assembly and spacer. Figurel, In-
set A. Tighten bolt to 20 foot pounds.
Connect Case No. CD-504 Compression
Gauge to the adapter, Figure 2.

IMPORTANT It is very important that
all cylinder pressures be approximately
alike. For the allowable compression
pressure variation, refer to chart below.

INSET A

CLAMP ASSEMBLY

~———— SPACER

70-314 (D-558)

Figure 1

.If the compression is greater than the
figure mentioned, carbon deposits arein-
dicated. If the reading is below these fig-
ures, leaking valves or excessive ring
clearance is indicated. NOTE To make

COMPRESSION ADAPTER

is indicated, squirt a small amount (a tea-
spoon) of oil into the cylinder and recheck
the compression. If the pressure risesto
near normal, compressionlossis pastthe
rings. Very little change in compression
indicates leakage past the valves. A low
pressure reading will cause difficulty in
starting particularly at low temperatures.

NOTE Take several compression read-
ings on each cylinder. This is done by
pressing the vent valve button, Figure 2,
to relieve gauge pressure. When the but-
ton is released the gauge will again in-
dicate compression pressure.

COMPRESSION ADAPTER
70-314 (D-558)

ORIGINALCLAMP ASSEMBLY
™ AND SPACER

CD504 COMPRESSION GAUGE

Figure 2
IMPORTANT Replace the compression
seal and carbon seal on all injectors at
the time of installation, Figure 3.

INJECTOR

CARBON SEAL

@ @’\ COMPRESSION SEAL

a simple check when a compression leak Figure 3
ENGINE NORMAL ALLOWABLE
SPEED COMPRESSION VARIATION
PRESSURE BETWEEN
CYLINDERS
CRANKING Approximately 200 RPM 400 PST* 25 PSI
RUNNING 800 RPM 480 PSI* 20 PSI

NOTE *A 4% reduction in PSI must be allowed for every 1000 ft. above sea level.
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TURBO CHARGER SYSTEM
Four Cylinder 336BDT Engine
(Refer to Figure 4)

Removal

Remove the muffler and hood from the vehicle. Steam clean the engine thoroughly before
removing any components for service.

1.Disconnect the air cleaner from the (9). Discard gasket.
turbo-charger.
5.Remove the turbo-charger (10), gasket
2.Disconnect the turbo and intake elbow (11) and coupler (12). Discard gasket (11).
hose clamps (1) and remove withhose(2).
6.Remove the bolts from the manifold brace

3.Disconnect the turbo oil supplyline(3) (17). Remove the exhaust elbow (13) and
and remove. Disconnect hose clamps (4) spacers (18).
and remove the oil drain tube hose (5).
Remove the oil drain tube (6) with gasket 7.Remove the turbo adapter base (14) with
(7). Discard gasket. gasket (15). Discard gasket.
4. Remove the intake elbow (8) with gasket 8.Remove the oil drain tube elbow (16).
Inspection
Clean the intake and exhaust elbows, and replace if necessary.
coupler and turbo adapter thoroughly and
check for cracks or other damage. Replace Replace the hose clamps to assure air
if necessary. tight and leak proof connections.
Flush and clean the oil supply line, oil Check the hoses for cracks and deter-
drain tube and elbow. Check for any damage ioration. Replace if necessary.
Installation
1.Install the intake elbow (8) with a new recheck that the coupler rotates 360°.
gasket (9) to the intake manifold. Retain
with bolts and nuts and torque 35 to 42 5. Install the brace (17) to the exhaust elbow
ft. pounds. (13) and retain with bolts. Torque 35 to

42 ft. pounds.
2. Install the exhaust elbow (13) and spacers
(18) to the water manifold. Retain with 6. Install the turbo oil supply line (3).
bolts finger tight.
7.Install the turbo oil drain tube (6) with a

3. Install the turbo adapter base (14) with a new gasket (7). Torque the retainingbolts
new gasket (15) to the exhaust manifold. 35 to 42 ft. pounds.
Retain with bolts and nuts and torque 35
to 42 foot pounds. 8. Install the drain tube elbow (16), with the
hose end in a vertical angle position. In-
4.Install a new gasket (11) to the turbo- stall new hose clamps (4) and hose (5),
adapter base and install the turbo-charger connecting the elbow (16) tothedrain tube
(10) to the adapter base with the coupler (6). Position the clamps and tighten
(12). Retain the turbo-charger with nuts securely.
and bolts finger tight. IMPORTANT - Align
the turbo-charger (10), coupler (12) and 9. Install the new hose clamps (1) and hose
and the exhaust elbow (13) so that the (2), connecting the intake elbow (8) and
coupler is free to rotate 360°. Torque the turbo-charger (10). Position the clamps
exhaust elbow bolts and the turbo-charger and tighten securely.

bolts and nuts 35 to 42 ft. pounds. NOTE
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22-6

1

CYLINDER HEAD AND COMPONENTS
FourCylinder, 267B, 301B, 336BD and 336BDT Engines
(Refer to Figure 5)

Removal

Remove the muffler and hood from vehicle. Disconnect the exhaust system and air cleaner
from the manifolds. Steam clean the entire area where service work is to be performed.

.Drain the cooling system. CAUTION If

the engine is hot, do not remove the rad-

iator capuntil the coolant has had sufficient
time to cool. Loosen the cap to the first

stop carefully to relieve anyexcess pres-

sure before removing it completely. Re-

move the upper radiator and water pump

hoses.

.Disconnect the high pressure fuel lines

from the injectors and the leak-off tubes
between the cylinder heads. Cap them to
prevent any foreign particles from enter-
ing. Remove the injectors asdescribed in
Section 33 of the Service Manual.

. Remove the breather tube (1) anddiscard

the gaskets (2). Remove the manifold
brace (5) and spacer (6), if equipped.

.Remove the intake elbow (3) and gasket

(4), if equipped and discardingthe gasket.

.Remove the intake manifold (7) and dis-

card the gaskets (8).

.Remove the exhaust stack (9) or cover

plate (10) if equipped. Remove the ex-
haust elbow (11) if equipped.

7.Remove the exhaust manifold (12) anddis-
card the gaskets (13).

8. Remove the water manifold (14) and dis-
card the gaskets (15). NOTE If the ther-
mostat is to be serviced, remove the
thermostat housing (28) and refer to
Section 25 of the Service Manual.

9. Remove the valve cover nuts (14), bevel
washers (15), gaskets (16), valve cover
(17) and cover gasket (18).Discard gaskets
(16 and 18).

10. Remove the studs (19), washers (20) and
rocker arm assemblies (21). NOTE Tag
the rocker arm assemblies for proper a-
ssembly. See Page 22-16for servicing.
Remove the push rods (22) and tag them
for proper assembly.

11.Remove the cylinder head bolts and
washers (23). Remove the cylinder head
assembly (24), fire rings (25) and head
gaskets (26). Discard the fire rings and
head gaskets. See Page 22-18for servi-
cing of the cylinder head.
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22-8

1

CYLINDER HEAD AND COMPONENTS
Six Cylinder 401B Engines
(Refer to Figure 6)

Removal

Remove the muffler and hood from vehicle. Disconnect the exhaust system and air cleaner
from the manifolds. Steam clean the entire area where service work is to be performed.

.Drain the cooling system. CAUTION If

the engine is hot, do not remove the rad-
iator cap until the coolant has had suffi-
cient time to cool. Loosen the cap to the
first stop carefully to relieve any excess
pressure before removing it completely.
Remove the upper radiator and water
pump hoses.

.Disconnect the high pressure fuel lines

from the injectors and the leak-off lines
between the cylinder heads. Cap them to
prevent any foreign particles fromenter-
ing. Remove the injectors asdescribedin
Section 33 of the Service Manual.

.Remove the breather tube (1) anddiscard

the gaskets (2).

. Remove the intake manifold (3) and discard

the gaskets (4).

.Remove the exhaust stack (5) if equipped.

Remove the exhaust manifolds (6) and
discard the gaskets (7).

6. Remove the water manifold (8) and discard

the gaskets (9). NOTE If the thermostats
are to be serviced, remove the housing
(10) and refer to Section 25 of the Service
Manual.

.Remove the valve cover nuts (11), bevel

washers (12), gaskets (13), valve cover
(14) and cover gasket (15). Discard gaskets
(13 and 15).

.Remove studs (16)and washers (17). Re-

move the rocker arm assembly (18). NOTE
Tag the rocker arm assemblies for prop-
er assembly. Refer to Page 22-16 for roc-
ker arm servicing. Remove the push rods
(19).Tag the push rods for proper assembly.

.Remove the cylinder headbolts and wash-

ers (20). Remove the cylinder head assem-
bly (21), fire rings (22) and head gaskets
(23). Discard the fire rings and head gas-
ket. See Page 22-18for servicing of the
cylinder head.
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22-10

CYLINDER HEAD AND COMPONENTS (Continued)
Inspection

Replace all gaskets, seals and worn or defective parts.

1.Clean the top surface of the block and

sleeve flange carefully. All traces of
carbon and other deposits must be re-
moved. During cleaning, the use of a rag
dampened in solvent is recommended.

2. Using extreme care not to scratch sur-

faces. Remove any small burrs in the
areas to be measured so accurate read-
ings can be obtained.

3.8Sleeve protrusion must be checked to

determine which fire ring to install, Fig-
ure 7. Make sure the correct fire ring
is used. Only the standard sizefire ring
is included in the valve grind gasket kit.
However, a thicker fire ring is available
if the protrusion chart indicates a need
for it. The thicker fire ring can be iden-
tified by a blue marking stripe. Either a
magnetic base dial indicator or a depth
micrometer can be used to determine the
cylinder sleeve protrusion as indicated
in Figure 8. Measure cylinder sleeve
protrusion at points A,B, C and D. Using
plate, ball and clamping bar, clamp the

cylinder sleeve in place, Figure 9. Tor-
que the hold down capscrews 50 foot-
pounds. NOTE Refer to Figure 9, Inset
A for clamping bar dimensions. These
tools are available through local Owa-
tonna Tool dealers or the Owatonna Tool
Co. Owatonna, Minnesota.

4. Clean and inspect the cylinder heads thor-
oughly. If evidence of fretting or erosion
exists in the area of fire-ring contact or
if head is warped more than .005", the
head must be resurfaced or replaced.

5. Inspect push rods for straightness, crack-
ed or worn ends. Replace if necessary.

6. Clean all bolt and stud threads.

7. Clean the rocker arm covers anddiscard
the old gasket.

8. Replace all hoses if cracks and deterior-
ation is found. Replace hose clamps to
assure a tight connection.

CYLINDER SLEEVE PROTRUSION

BOTH SLEEVES UNDER
ONE HEAD

FLUSH TO .002"

BOTH SLEEVES UNDER
ONE HEAD
.002""OR OVER BUT LESS

THAN .0025" BETWEEN SLEEVES

USE STANDARD| USE OVERSIZE
FIRE RING (THICKNESS)

FIRE RING

X

X

BOTH SLEEVES UNDER
ONE HEAD
OVER .0025" DIFFERENCE
BETWEEN SLEEVES

ON THE ON THE-

HIGH SLEEVE LOW SLEEVE

Figure 7
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CYLINDER SLEEVE PROTRUSION

OCT 970-14C

OTC 970-12
(301B ENGINE)

CLAMPING BAR \.ﬁ (336BD & 336BDT ENGINE)
- /

/

A28312 BALL

OTC 970-10
(267B & 401B ENGINE)

MEASURE SLEEVE PROTRUSION
AT POINTS A,B,C AND D
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CYLINDER HEAD AND COMPONENTS (Continued)
Four Cylinder 267B, 301B, 336BD and 336BDT Engines
(Refer to Figure 10)

Installation

1. Place new cylinder head gaskets (26) on
the engine block. NOTE Two of the cap-
screw holes inthe head gasket are slightly
smaller and act as guides to position the
head gasket as well as the firerings. Re-
gular line-up studs or dowel pins and tong,
Inset A, may be used. These may be pur-
chased through the J.I. Case Co. Service
Parts Supply or alocal Snap-On Tool Deal-
er under the following part numbers.

Case PartNo.
Tong A40952
Dowel A40953

Snap-On Tool No.
CF83-1
CF83-4

2. Install the new fire rings (25) with either
side up. NOTE The fire rings must be
installed dry.

3. Install the cylinder head (24) and several
bolts and washers (23), finger tight. Re-
move the A40953 dowels usingthe A40952
tong or guide studs, whichever was used.
Install the remaining cylinder head bolts
and washers (23), alsofinger tight. Install
new intake manifold gaskets (8), manifold
(7) exhaust manifold gaskets (13) and mani-
fold (12). Secure with stud nuts finger tight.
Install the water manifold (14)with new
gaskets (15). Retain with mounting bolts
finger tight. NOTE Be sure the intake man-
ifold is installed in the same position
prior to removal.

4. Torque the cylinder head bolts (23) inthe
proper sequence as illustrated inInsetD.
The three recommended torque steps are
70 ft.lbs.,140ft. 1bs. and 210 ft. 1bs.. Tor-
que the intake and exhaust manifold stud
nuts and the water manifold bolts, 25 to 30
ft. 1bs.

5. Coat all the push rods (22) with cleanen-
gine oil and install them in their original
locations.

6. Install the rocker arm assemblies (21) in
their original location. Make sure all of
the push rods (22) are engaged with the
adjusting screws on the rocker arms. In-
stall the bracket studs (19) and washers

(20) and tighten. Torque the studs nuts
evenly 40 to 45 ft. 1bs.

7. Check the clearance at both ends of the
rocker arm shafts. Maintain clearance
between .010" to .030" at each end, Inset
B. Adjust the valve tappet clearance,
refer to Pages 22-24 and 22-25.

8. Install the intake elbow (3) with new gas-
ket (4) if equipped, the exhaust stack (9)
or cover (10) if equipped, and the exhaust
elbow (11) if equipped. Torque the re-
taining bolts 35 to 42 ft. lbs.

9. Reconnect the hoses to the thermostat
housing (28) and clamp securely. Make
sure the drain valves are closed and re-
fill the cooling system. Reinstall the air
cleaner system, making sure all connec-
tions are tight. Install the fuel injectors
and fuel lines, and bleed the system.

10. Apply clean engine oil to the rocker arm
assembly and start engine. Checkthatthe
rocker arms are receivinglubricatingoil.
Operate the engine for approximately one
(1) hour, (under load if possible) to thor-
oughly warm up the engine and seat the
head gaskets.

11. Shut engine off. Using wrench A42393,
Inset C, which can be purchased through
the J.I. Case Co. Service Parts Supply
back off each head bolt individually 1/4
turn and retorque to 210 ft. lbs. in the
proper sequence, Inset D. NOTE DONOT
BACK OFF ALL THE BOLTS AT THE
SAME TIME. Recheck the torque to make
sure all cyl. head bolts have retained the
210 ft. 1bs. and bracket studs 25-30 ft. lbs.

12. Install new valve cover gaskets (18) and
the valve cover (17). Install new gaskets
(16) with bevel washers (15) and cover
stud nuts (14). Torque nuts 65 to 70 inch
1bs. Do not over torque the stud nuts. In-
stall new breather tube gaskets (2),brea-
ther tube (1) and secure with retaining
screws (27).
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INSET D

INSET B

&) .010 1O .030
INCH CLEARANCE

i

0

~——0

INSET C

A42393 WRENCH

INSET A

HEAD GASKET

FIRE RING

Figure 10
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CYLINDER HEAD AND COMPONENTS (Continued)
Six Cylinder 401B Engines
(Refer to Figure 11)

Installation

1. Place new cylinder head gaskets (23) on
the engine block. NOTE Two of the bolt
holes in the head gasket are slightly
smaller and act as a guide to position the
head gasket as well as the fire rings.
Regular line-up studs or dowel pins and
tong, Inset A, may be used. These may be
purchased through the J.I. Case Co. Ser-
vice Parts Supply or a local Snap-On Tool
dealer under the following part numbers.

Case Part No.
Tong A40952
Dowel A40953

Snap-On Tool No.
CF83-1
CFg84-4

2. Install the new fire rings (22) with either
side up. NOTE The fire rings must be
installed dry.

3.Install the cylinder head (21) and several
bolts and washers (20), finger tight. Re-
move the A40953 dowels usingthe A40952
tong or guide studs, whichever was used.
Install the remaining cylinder head bolts
and washers (20), alsofinger tight. Install
new intake manifold gaskets (4), manifold
(3), new exhaust manifold gaskets (7) and
manifolds. Retain with stud nuts finger
tight. Install new water manifold gaskets
(9), manifold (8) and retain with mounting
bolts finger tight.

4. Torque the cylinder head bolts (20) inthe
proper sequence as illustrated inInsetD.
The three recommended torque steps are
70 ft. 1bs., 140 ft. Ibs. and 210 ft. 1bs. Tor-
que the intake and exhaust manifold stud
nuts and the water manifold bolts evenly
25 to 30 ft. lbs.

5. Coat all of the push rods (18) with clean
engine oil and install them in their origi-
nal locations.

6. Install the rocker arm assemblies (18) in
their original location. Make sure all of
the push rods (19) are engaged with the
adjusting screws on the rocker arms. In-
stall the bracket studs (16) and washers

(17) and tighten. Torque the studs, nuts
evenly 40 to 45 ft. 1bs.

7.Check the clearance at both ends of the
rocker arm shafts. Maintain clearance
between .010" to .030'" at each end, Inset
B. Adjust the valve tappet clearance, re-
fer to Pages 22-24 or 22-25.

8. Install the exhaust stack (5) if equipped
and torque the retaining bolts 35 to 42 ft.
lbs.

9.Reconnect the hoses to the thermostat
housing (10) and clamp securely. Make
sure the drain valves are closed and re-
fill the cooling system. Reinstall the air
cleaner system, making sure all connec-
tions are tight. Install the fuel injectors
and fuel lines and bleed the fuel system.

10. Apply clean engine oil to the rocker arm
assembly and start engine. Checkthatthe
rocker arms are receivinglubricating oil.
Operate the engine for approximately one
(1) hour, (under load if possible) to thor-
oughly warm up the engine and seat the
head gaskets.

11. Shut the engine off Using Wrench A42393,
Inset C, which can be purchased through
the J. I.Case Co.Service Parts Supply back
off each head boltindividually 1/4 turn and
retorque to 210 ft. lbs. in the proper se-
quence, Inset D. NOTE DO NOT BACK
OFF ALL THE BOLTS AT THE SAME
TIME. Recheck the torque to make sure
all cylinder head bolts have retained the
210 ft. 1bs. Recheck rocker arm bracket
stud nuts to retain 25 to 30 ft. 1bs. torque.

12, Install new valve cover gaskets (15) and
the valve cover (14). Install new gaskets
(13) with bevel washers (12) and cover
stud nuts (11). Torque nuts 65 to 70 inch
Ibs. Do not over torque the stud nuts. In-
stall new breather tube gaskets (2),brea-
ther tube (1) and secure with retaining
sCrews.
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HEAD GASKET

A42393 WRENCH

.010 TO .030 INCH
CLEARANCE

INSET B

Figure 11
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ROCKER ARM ASSEMBLY
(Refer to Figure 12)

Disassembly

Be sure the rocker arm assemblies are tagged so they are installed on the same cylinder
head they were removed from. Tag component parts for proper assembly. Do not intermix

parts from one assembly to another.

1. Remove the oil tube (1) with the '""O" ring
(2). Remove the ""O" ring and discard it.
Remove the snap rings (3) and spacer
washers (5). Keep count of the number of
washers used at each end of the shaft (4).
Tag each rocker arm for original location.

Remove the exhaust rocker arms (6) and
the shaft brackets (7) from the shaft (4).

2. Remove the intake rocker arms (8) and
the shaft spring (9).

Inspection

Check the shaft spring for damage and
proper tension.

Spring Specifications:

Total Coils (Working coilg) —----====-- 4
Wire Diameter ---------=--=----—- .080"
Compressed to 1-9/16 -------- 10 lbs.

Flush the shaft to remove any residual
material. Inspect the shaft for worn spots on
the bottom side of the shaft. Replace the

shaft if a worn condition exists.

Inspect the rocker arms by installing each
rocker arm on the shaft in its proper loca-
tion. The rocker arm must be free on the
shaft without any side wobble. If any is noted,
replace the rocker arms. Clean the oilholes
in the rocker arms to insure free oil flow.
Inspect the valve stem contact area on the
rocker arm for wear. Replace if worn. In-
spect the tappet adjusting screw for wear
marks or pitting.

Assembly

With all components parts cleaned thoroughly and worn parts replaced, coat them with clean

engine oil.

1.Install the shaft spring (9) and the two
intake rocker arms (8) on the shaft (4).
When installing the rocker arms, keep
the shaft oil holes toward the valves,
See Inset A.

2.Install the shaft brackets(7) on the shaft
(4) with the split side toward the push rod
side of the engine.

3. Install the exhaust rocker arms (6) onthe
shaft (4). Install the same number of
spacer washers (5) ateach end of the shaft
as were removed during disassembly.

4.Install the snap rings (3) at each end of
the shaft. Check the rocker arms for free

movement. Install the oil tube (1) with a
new ""O" ring (2). Install the adjusting
screws (10) and lock nuts (11) if they were
removed for replacement.

. Install the rocker arm and shaft assembly
as instructed on Page 22-12 and 22-14.

. Check the exhaust rocker arms for ex-
cessive end play. One or more spacer
washers can be used between the exhaust
rocker arms (6) and snap rings (3) tore-
move excessive end play. A clearance of
.010""to .030"must be maintained at each
end of the shaft and can be checked in the
area shown in Inset B.
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ROCKER ARM ASSEMBLY

ROCKER ARM OIL HOLE INSET A .010 TO .030 INCH

CLEARANCE

SHAF!'/

OIL HOLE

@/ P—H‘éﬁ/CD

BRACKET
SPLIT SLOT

Figure 12
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CYLINDER HEAD ASSEMBLY
(Refer to Figure 13)

Disassembly

.Using a valve spring compressor, com-
press the spring (1) enough to remove the
valve retainer locks (2). Release the
spring compressor and remove the intake
valve spring retainer (3) or exhaust valve
rotator (4) if equipped. Remove the valve
spring (1), valve stem o0il seals (5) and
valve spring seats (6). Remove any car-
bon from the valve stems before they are
removed from the cylinder head.

.Remove the intake valves (7) and the ex-
haust valves (8) from the cylinder head
(14) and set them in a rack or holder.
Mark them on removal so they may be
installed in their original location.

.Drive the intake valve guide (9) and ex-

"haust valve guide (10) down through the

head using an arbor.

. The exhaust valve seats (11) and intake

valve seats (16) if equipped, can be re-
moved with a special seat removing tool,
Inset C. NOTE Never attempt to remove
a valve seat with a center punch, cold
chisel or pry bar.

.To remove the expansion plugs (12) and

(13), they must be drilled and pryed out.

NOTE Refer to Inspection and Servicing
on Pages 20,21,22 and 23 prior to assem-
bly.

Assembly

.If the valve guides have been replaced,
install the new guides (9 and 10) using an
arbor. Press the guides into the head from
the top of the cylinder head. The guides
must protrude above the cylinder head
(intake and exhaust) .953", Inset A.

. To install new exhaust valve seats (11) and
intake valve seats (16) if equipped, clean
the recess in the cylinder head. Place the
valve seats in dry ice to shrink them. In-
sert the valve seats in the head and press
them in place, using a suitable press.

. Lubricate the intake valves (7) and exhaust
valves (8) with clean engine oil and install
them in their original locations.

.Install the valve spring seats (6), valve
springs (1), the valve retainers (3) or
exhaust valve rotators (4) if equipped.
Compress the valve springs so the valve
stem seals (5) can be installed in the lo-
wer grooves of the valve stems. Install
the valve retainer locks (2). Remove the
spring compressor carefully,
IMPORTANT Assemble the exhaust valve
rotators with the original exhaust valves
because they tend to wear in as matched

parts. If it is necessary to install a new
exhaust valve, always install a new ro-
tator (4) if equipped and retainer locks(2).

.Install new plugs (12) Inset B and (13)

Inset D, if they were removed. If the mani-
fold studs (15) are to be replaced, install
as indicated in Inset E.

NOTE When engine assembly is complete,
a check of the operation of the rotators
must be made. It is impossible to deter-
mine whether or not the rotatoris turning
without an identifying mark.

Place a dab of white paint on each of the
rotators and note it's position. Start the
engine and observe whether or not the ro-
tator is turning. DO NOT attempt repairs
on rotators.

There is not a set speed at which the ro-
tators should turn. Some rotators will turn
faster than others. As long as the rotator
is turning the valve, it is functioning pro-

perly.
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INSPECTION OF VALVES, GUIDES, HEAD AND SPRINGS

Clean the cylinder head completely. Re-
move alltraces of carbon and other deposits.
Check for cracks and any evidence of fret-
ting or erosion existing in the area of fire
ring contact. Check the head for evidence of
warpage. If warpage exists and is more than
.005", the cylinder head mustbe resurfaced
or replaced.

Valve springs should be checked for flat
squared ends, broken coils and correct
spring pressure. Use a Valve Spring Tester
refering to the spring specifications below:

Clean the valves with a power driven fine
wire brush, being very careful not to scratch
the valve stems. Refer to Figure 15 for valve
nomenclature.

— FACE
N u\u ]
/ /]

STEM
f SEAL GROOVE TP

MARGIN Figure 15

RETAINER GROOVE

HEAD

1"
ngsl Lgéligl,‘ts h :_______—_-_-_____-__:_____—_____—___27235 Inspect the valves for excessive wear or
Wire Diameter ————---momomm-—emm 170" necked stems, Figure 16. This canbe caused
) by lack of lubrication, plugged water pas-
Valve Compressed | Spring |Replaceif sages or operating the engine under contin-
Position Height |Pressure| Less than uous overload at excessive engine RPM.
Valve Open 1-31/64" 140 Ibs. | 135 lbs. Replace valves if this condition exists.
Valve Closed| 1-15/64" 45 1bs. | 40 1bs.

Remove all carbon from the hore of the
valve guides with a fine wire brush and blow
clean with compressed air. Valve guides can
be checked for wear by using a bore gauge
and micrometer, refer to Figure 14, Inset A.
The valve guides should be checked at the
top, middle and bottom of the guide bore for
wear, Figure 14. If the diameter is greater
than .4056" at any point along the bore, the
guide must be replaced. Use a arbor equal
to the inside diameter of the valve guide to
keep the guide from collapsing when pressed
into place. Press in from the top of the head
until the guide (Intake and Exhaust) protrudes
a distance of .953" above the head, refer to
Figure 13, Inset A, Page 19. Replacement
guides mustbe rebored after installation. Re
bore the guide .4045" to .4055" diameter.

EXPANDABLE BORE GAUGE

INSET A

BORE GAUGE

OO\

CHECK WEAR

OF GUIDE AT 2@

MICROMETER

Figure 14

NECKED VALVE STEM

Figure 16

Inspect the valves for deep grooves inthe
face, Figure 17. This canbe caused by abra-
sives entering the engine through the intake
system or not servicing the air cleaner re-
gularly. If grinding the valve face will not
correct this condition, replace the valve.

GROOVE IN VALVE FACE

1

Figure 17

Inspect the valve face and stem for rust
or pitting, Figure 18. Rust or pitting can
usually be removed by grinding the valve
face. If rust or pitting on the valve stem
exists, replace the valve. These conditions
can be caused by using poor quality engine
oil or fuel that does not meet the specific-
tion given in the Operator's Manual and by
improper storing of the engine.

RUST OR PITTING

1

NN T G : VA

Figure 18
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INSPECTION OF VALVES, GUIDES, HEAD AND SPRINGS (Contd)

Heavy carbon or varnish deposits on the
valves, Figure 19, should be removed before
valves are ground. This conditionisusually
caused by worn piston rings and sleeves
which allow too much oil to reach the com-
bustion chamber. This condition 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 19

Inspect the valve head for dishing and the
valve face for deep burned spots, Figure 20.
These conditions cannot be corrected by
grinding the valves. The valves mustbe re-
placed. These conditions are usually caused
by running the engine under excessive loads
at high engine temperatures.

&< Y

DEEP BURNED VALVE FACE DISHED VALVE HEAD

Figure 20

Valves with worn keeper groves or if the
stem tip is worn or dished beyond the
chamfer, replace the valves, Figure 21.

&

WORN RETAINER GROOVE  WORN STEM TIP
Figure 21

The checking of the valve stem diameter
can best be done with a good, accurate mic-
rometer, Figure 22. The intake valve stem
being straight, should be measured at three
points along the stem, Figure 22. Wear limit
must not exceed .002" at all points of mea-~
surement. If the wear is greater, replace
the valve.

The exhaust valve being a tapered stem
must have two diameter readings as shown
in Figure 22. Wear limit must not exceed
.002" at both points of measurement. If the
wear is greater, replace the valve.

CHECK DIAMETER OF STEM CHECK DIAMETER OF STEM
AT THREE POINTS AT TWO POINTS

—) 402" - .402"

= =

4.2675"

.402”

401"
MICROMETER
INTAKE VALVE EXHAUST VALVE
Figure 22
VALVE

The checking of the
valve face runout should
be done after the valves
have been ground. A Vee
block type holder with a
dial indicator, Figure 23
can be used to checkthe INDICATOR
valve face and stemrun- {J0—0 0|
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 23

NOTE Small amounts of very fine pitting,
Figure 24, may be found on the surfaces of
the valves faces and seats after the valves
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. If 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

[T

Figure 24
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REFACING INTAKE AND EXHAUST VALVES

Before refacing the valves, they should be
wire brushed, cleaned and inspected. A 45°
angle is the correct valve face grinding
angle. Set the refacing machine protractor
at this angle. Be sure the chuck of the mach-
ine is clean before installing the valve.
Dress the grinding wheel before starting to
reface the valves. Take only light cuts as
the valve is refaced. The last cut must be
very fine so the valve face will have a pol-
ished finish.

IMPORTANT - Replace any valve that has
a thin edge or margin, Figure 25. If the
margin on the ground valve is lessthanhalf
the margin on anew valve, replace the valve,

VALVE FACE \ l
GRINDING ANGLE _r_

UL

CHAMFER I
TIP

Figure 25

The tip end of the valve should be checked
for roughness or wear. Usually this can be
removed with some very light cuts against
the side ofthe grinding wheel and will square
up the end. Never grind off the valve stem
end beyond the chamfer.

The valve face and seat contact area
should be checked. Place valve bluing (Prus-
sion Blue) on the face of the valve. Install
the valve in the head and rotate the valve on

CORRECT
CONTACT LOCATION

INCORRECT
CONTACT LOCATION

its seat. Remove the valve and inspect the
contact area on the valve face. The bluing
will have been removed from the valve face
evenly as indicated in Figure 26.

BLUING

BLUING

CONTACT AREA WIDTH

Figure 26

When the top edge of the contact area is
too high or low on the valve face, the seat
contact area must be moved. This is done
by using the narrowing stones. Refer to
Page 23. The contact area width should
never exceed the specified dimension of
.080" to .100".
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GRINDING INTAKE AND EXHAUST VALVE SEATS

Always use aprecision seat grinder. Take
very light cuts with the grinding stones so
just enough metal is removed to end up with
a good smooth seat finish.

The proper angle of grind is a 44° angle,
Figure 27, for intake and exhaust seats. The
seat grinding angle of the stone should be
dressed frequently on a stone dresser to
maintain a clean accurate surface.

VALVE SEAT GRINDING AREA
44°

\x\ . £

EXHAUST VALVE SEAT INSERT
440
g w
INTAKE VALVE SEAT
440

/

< v ¢
=

N

N
INTAKE VALVE SEAT INSERT (IF EQUIPPED)
Figure 27

IMPORTANT The valve seat runout
should be checked after finish grinding with
a dial indicator and seat grinding pilot,
Figure 28. The runout of the valve seat
must not exceed .002 inch.

DIAL INDICATOR

PILOT

Figure 28

The valve seat contact area width and
location can be changed by using the 30° and
60° narrowing stones, Figure 29.

30° NARROWING STONE

.0800” TO .1000"
/ SEAT WIDTH

60° NARROWING STONE

EXHAUST VALVE SEAT

.0775” TO .0975"
SEAT WIDTH \

\

INSERT
(IF EQUIPPED)

\

.0775” TO .0975"
SEAT WIDTH

INTAKE VALVE SEAT
Figure 29

NOTE If the valve head has receded more
than .060 inch below the cylinder head sur-
face, Figure 30, the valve or valve insert
or both should be replaced to keep the com-
pression ratio equal between cylinders for
an efficient running engine. :

\ ,
\E !
.060”

EXHAUST VALVE

EEDN Y

INTAKE VALVE
Figure 30
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LOCATING TOP DEAD-CENTER AND TAPPET ADJUSTMENTS
Six Cylinder 401B Engine

Firing Order----------

--------- 1-5-3-6-2-4

The top dead center of No. 1 and No. 6 cylinders are found and indicated by aligning the TDC
mark on the crankshaft pulley and the timing pointer on the timing gear cover, Figure 31, or
by aligning the TDC mark on the flywheel with the timing pointer in the flywheel housing located

on the fuel filter side of the engine, Figure 32.

\—//// ~

T TIMING POINTER

Figure 31

(¢]
N
\
TIMING POINTER\\
q
(-

CRANKSHAFT PULLEY

/M

TDC MARK

0
° L L — FLywHEEL

/

-]

J .

FLYWHEEL HOUSING

|— I
Figure 32

The tappet adjustments can be done in two steps as described in the following manner.

COLD SETTING

STEP 1 - Remove the valve covers. Crank
the engine until the timing pointer is aligned
with the TDC timing mark, Figure 31 or
Figure 32. Check the pushrodsonNo. 1 cyl-
inder for looseness. If the push rods are
loose, No. 1 cylinder is at TDConthe com-
presssion stroke. If the push rods are tight,
crank the engine one complete revolution
and align the pointer and the TDC mark.

Check and adjust the following valve clear-
ances; intake valves at .015" clearance on
cylinders 1,2 and 4 and the exhaust valves
on cylinders 1,3 and 5 at .025" clearance,

Figure 33.
FAN

NO. 1 TDC COMPRESSION STROKE
Figure 33

STEP 2 - Crank the engine one complete re-
volution and align the timing pointer and the
TDC mark, Figure 31 or Figure 32. Cylinder
No. 6 should be at TDC on the compression
stroke. Check the push rods on No. 6 cylin-
der for looseness.

Check and adjust the following valve clear-
ances; intake valves at .015" clearance on
cylinders 3,5 and 6 , the exhaust valves on
cylinders 2, 4 and 6 at .025" clearance,

ND
NO. 6 TDC COMPRESSION STROKE
Figure 34

HOT SETTING
STEP 3 - Follow steps 1 and 2 while the
engine is hot. The tappet clearances for hot
settings are .015" for the intake valves and
.020" for the exhaust valves.

Install new cylinder head cover gaskets,
the valve covers and breather tube. Torque
the valve cover nuts 60 to 70 inch lbs. Do
not over torque.
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LOCATING TOP DEAD CENTER AND TAPPET ADJUSTMENTS
Four Cylinder 267B, 301B, 336BD and 336BDT Engines

Firing Order --------

The top dead center of No. 1 and No. 4 cylinders are found and indicated by aligning the TDC mark
on the crankshaft pulley and the timing pointer on the timing gear cover, Figure 35, or by the TDC
mark on the flywheel with the timing pointer in the flywheel housing located on the fuel filter side of

the engine, Figure 36.

— /N

TIMING POINTER

Figure 35

TIMING POINTER

CRANKSHAFT PULLEY

r\/\/\’
TDC MARK °© °
\ | ] FLYWHEEL
%o

N
N
ﬁ\\

L___"J
(=] (<]

] ,
FLYWHEEL HOUSING

| —— |
Figure 36

The tappet adjustments can be done in two steps as described in the following manner.

COLD SETTING

STEP 1 - Remove the valve covers. Crank
the engine until the timing pointer is aligned
with the TDC mark. Check the push rods on
No. 1 cylinder for looseness. If the push rods
are loose, No. 1 cylinder is at TDC on the
compression stroke. If the push rods are
tight, crank the engine one complete revo-
lution and align the pointer and the mark.

Check and adjust the following valve
clearances; intake valve at .015" clearance
on cylinders 1 and 2, the exhaust valves on

cylinders 1 and 3 at.025'"'clearance,Figure 37.

NO. 1 TDC COMPRESSION STROKE
Figure 37

STEP 2 - Crank the engine one complete
revolution and align the timing pointer and
the TDC mark. Cylinder No. 4 should be at
TDC on the compression stroke. Check the
push rods on No. 4 cylinder for looseness.
Check and adjust the following valve clear-
ances; intake valves at .015'"clearance on
cylinders 3 and 4, the exhaust valves on
cylinders 2 and 4 at .025"clearance,Figure 38.

4 3 2 1

NO. 4 TDC COMPRESSION STROKE

Figure 38
HOT SETTING
STEP 3 - Follow steps 1 and 2 while the
engine is hot. The tappet clearances for hot
settings are .015" for the intake valves and
.020"for the exhaust valves.

Install new cylinder head cover gaskets,
the valwve covers and breather tube. Torque
the valve cover nuts 60 to 70 inch lbs. Do
not over torque.
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ENGINE BLOCK ASSEMBLIES
251B AND 301B SPARK IGNITION

AND
267B, 301B, 336B AND 336BDT DIESEL ENGINES
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NOTE: Refer to Section 2047 for the balancer servicing.
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