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Crankshaft End Play (Measured
At Center Main Bearing) -~-=-veevemmneon .004 to .012 Inch;Install New

Thrust Washers if End Play Exceeds.020Inch

Oversize Thrust Washers for End

Play Available for Service--=w«-=remmmamamrmme—— .006 Inch
Connecting Rod Bearing Journal Diameter ------- 2.748 to 2.748 Inches
Main Bearing Journal Diameter -~---weewue—eeno 2.998 ta 2.999 Inches

Crankshaft Main and Connecting
Rod Journal Bearing Out of Round ~----—-————————~ Maximum .001 Inch

Inside Diameter of Mzin Bearing Liners
{In Place and Capscrews Tight) ==emrearearam- 3.0006 to 3.0026 Inches

Clearance Between Main Bearing
Liner and Journal----aecacaa- .0020 to .0046 Inch:Install New Bearing
Liner whenClearance Exceeds .0065 Inches.

Width of 1st,3rd and 5th Main Bearlng Liners —-e-------- 2.218 Inches
Width of 2nd and 4th Main Bearing Liners ---------o-=--- 1.156 Inches
Width Between Crankshaft Main Bearing Cheeks:
A.5th w———+ 2,620 to 2.630 Inches
B.2nd and 4th 1,5575 to 1.5675 Inches

C. 3rd (Center) -~ 2,624 to 2,626 Inches
Width Between Crankshaft
Rod Bearing Journal Cheeks ~—«--—= mm———— 1.9975 to 2.0025 Inches

Undersize Main Bearing Liners
Available for Services=s==~—u-—memme oo ,002, ,010,,020,.030 Inch

Crankshaft Main Bearing

Journals should

be ground to-===--- 2.988-2.989 Inches for .010 Inch Undersize Bearing
2.978-2.979 Inches for .020 Inch Undersize Bearing
2.968-2.969 Inches for .030 Inch Undersize Bearing

Undersize Connecting Rod Bearing
Shells Available for Service -——-—-——-——-mcmen .002,.010,.020,.030 Inch

Connecting Rod Crankshaft

Journals Should be

ground to------—-- 2.738-2.739 Inches for .010 Inch Undersize Bearing
2.728-2.729 Inches for .020 Inch Undersize Bearing
2.718-2.719 Inches for .030 Inch Undersize Bearing

CAMSHAFT AND BUSHINGS

Number of Bearing Surfaces on Camshaft -4
Type Bushlng -------———-- Replaceable, Precision, Steel Backed Babbitt
Bugshing Lubrication ~-~~Pressure Lubricated from Qil Pump: Camshaft

Drilled to Provide Pressure Lubrication to Valve

Rocker Arm Assembly, and to Timing Gear Train.

Diameter of Camshaft at Each
Bearing Surface

2,246 to 2,247 Inches

Ingide Diameter of Each Bushing

(Measured when in Place in Block) ~==memwemnw 2.2484 to 2.2514 Inches
No.1{Front}Bushing Length 1.656 Inches
No.2,, and 3 Bushing Lengths 1,438 Inch

1,156 Inches

No.4 Bushing Length

Camshaft End Play----~---- Automatically Taken up by Spring Loaded
Thrust Button in Front End of Camshaft. Bronze
Washer Provided Between DriveGear and
Front Bearing.

Camshaft Washer

Outside Diameter - 3.240 to 3.260 Inches

Ingide Diameter 2.250 to 2.260 Inches

Thickness .1225 to .1275 Inch

VYALVE PUSH ROD LIFTERS

Type Mushroom Type

Qutaide Diameter of End That Projects
into Block .8097 to .8102 Inches

Diameter of Bore in Block for Lifter w~~-e=nww--u .8115 to .8130 Inches
Oversize Lifter Available for Service -~------ .010 Inch Oversize Lifter
Bore in Block Must be Reamed to  wwsewwmauuan .8215 to .8225 Inch for

.010 Inch Oversize Lifter.
VALVES

Valve Tappet Clearance

Intake 015 Inch, Engine Cold
Exhaust ===~ .025 Inch, Engine Cold

Exhaust Valves

Angle of Valve Fac -44 Degrees
Valve Length

A251 6.537 Inches

A284 6.604 Inches

Maximum Valve Face Runout ===-=commeevecomamae" .002 Inch as Deter-

mined with a Dial Indicator.

Diameter of Valve Stem —--———-- 400 to .401 Inch; Install New Valve if

there is More Than .002 Inch Difference
in Diameter at any Point on Stem.

Diameter of Valve Head

A251 1.545 Inches
A284 1.676 Inches
Inside Diameter of Valve Guide~=~-s-aceeamcmaaaa- .4045 to .4055 Inch
Valve Stem Clearance in Guide-===«=c==m==mecc-x .0035 to .005% Inch

Valve Rotators Posgitive Type

Exhaust Valve Seat insert

45 Degrees

Seat Angle

Seat Width .073 to .084

Insert Helght .250 to .255 Inch

Outgide Diameter of Insert

A25] —=—-mmmemmm e 1.630 to 1.631 Inches

A284 1.761 to 1.762 Inches
Inside Diameter of Insert

A251 1.370 to 1.380 Inches

A284 --- 1.501 to 1.511 Inches
Maximum Allowable Seat Runout —-eeeeeeccceeaa- .002 Inch as Deter-

mined with a Dial Indicator.

intake Valves

Angle of Valve Face 44 Degrees
Valve Length

A251 6.695 Inches

A284 6.593 Inches

Maximum Valve Face Runout «we--ceeweremna. .002 Inch as Determined

With a Dial Indicator.

Diameter of Valve Stem -----=----- .402 to .403 Inch:Install New Valve

if there is More than.002 Inch Difference in
Diameter at any Point on Stem,

Diameter of Valve Head
A251 1.720 Inches
A2B4 1.825 Inches

Inside Diameter of Valve Guide --- .4045 to .4055 Inch(After Assembly)

Stem Clearance in Guide .0015 to .0035 Inch

Infake Valve Seat

Seat Angle 45 Degrees

Seat Width ----.070 to .086 Inch
~Exhaust Valve Guides

Length 8.625 Inches

Outside Diameter 7510 to 7515 Inch

Inside Diameter 4045 to .4055 Inch




Valve Stem Clearance in Guide--o~~-cc-mwnammuna .0035 to .0055 Inch

Distance Above Head Guide Must Protrude --~---- 1,062 Inch Press Fit
iniake Valve QGuides

--3.625 Inches

Length

Qutside Diameter 7510 to .7515 Inch

.4045 to .4055 Inch

Inside Diameter

Valve Stem Clearance in Guide -===wurmcecamaannma .0015 to ,0035 Inch

Distance Above Head Guide Musgt Protrude ~------ 1,062 Inch Press Fit
VALVE SPRINGS

Free Length Approx. 2.438 Inches

Spring Pressure at Compressed Height of
1,531 Inches(Valve Open)e~-==-===-== 95.5 Pounds; Install New Spring if
Pressure is Less Than 86 Pounds.

Spring Pressure at Compressed Height of
1,928 Inches(Valve Closed) --------—- 45 Pounds; Install New Spring if
Pressure is Less Than 41 Pounds

ROCKER ARM ASSEMBELY

Rocker Arm Bushingg ----=----= Replaceable Precision Bronze Bushing
Number of Bushings =B
Lubrication =====w~~~--= Pressure Lubricated; Crankcase Oilto Rocker

Arms Metered by Camshaft.

OilHoles in Rocker Arm Shaft ----Oil Holes Must Face Push Rod Side of
of Engine Only. Shaft Cannot Be Rotated.

Posltioning of Exhaust Valve -
Rocker Arm$§ --———=———-r-—— ~—- Spacer Washers Position Exhaust
Valve Rocker Arm and Eliminates End Play
Without Binding.

Outside Diameter of Rocker Arm Shaft ----——----m-— .872 to .873 Inch
Inside Diameter of Rocker Arm Bushing~~-e-====== .8745 to .8755 Inch
Rocker Arm Shaft Spring

Spring Pressure at Compressed Height of

1,662 10 Pounds;Install New Spring if
Pressure is Less than 8.500 Pounds

OlL. PUMP

Type Positive Displacement, Gear Type Pump
Driven off Camghaft.

Pressure Relief Valve ~====s Maintaing 40 to 45 Pounds Full Pressure
(Oil Warm, Engine Operating at Full Governed
Speed) Relief Valve is Adjustable.

WATER PUMP AND THERMOSTAT

Type of SyStem «=======memn—————— Pressurized Thermostat Continuous
By-Pass Type;Forced Circulation (Pump).

Type Pump Impeller Vane Type
Temperature Control ~====-cummmccmma—mean By-Pass Type Thermostat
FUEL SYSTEM
Gasoline
Type of System Gravity Flow
Flange SAE 1,250 Inch

i.0ad Jet Adjustable

TIGHTERING TORGQUE SPECIFICATIONS

Engine

Camsghaft Nut -~-——~-——-

Connecting Rod
Bearing Capscrews-———--«-

Crankshaft Pulley Bolt-~-~

Cylinder Head Cover
(Valve Cover)Situd Nuts----

Cylinder Head Eolts
(Grade 8)==-m-mmmun-

Flywheel to Crankshaft
CaApPSCTEWS ——mmm—m e me e

Crankshaft Rear Oil Seal
Retainer Capgerews-------

Generator Mounting
CApPSCTEWS mm-mmmrcee—n——=

Injectors, Diesel Fuel
Clamp Stud Nuts, Injector

to Cylinder Head
(Diesel)emmmmmrmmmmccmemame

Injector Nozzle Cap Nut
(Diggel) ~—mrm— e

Powrcel Clamp Screws

(Dlegel) ~———=~mmmmme e
Mainbearing Capscrews--~
Manifolds

Manifold Clamp
Stud Nuts —-—reommmeemmma s

Water Manifold Hold Down
[oFTET:T =07 [

Qll Filter Mounting
Capserews-—————————v—n-n

Oll Pan Capserews-----e-u

Oil Pump Cover
CApSCTeWSmmmmm————————

Rocker Arm Bracket Studs
and CapsCrews -==~mem—me=

Water Pump and Fan Shaft
Nut —memmmm e

Water Pump Mounting
C2pSCrews =wmmmmmmmemeeoo

Maximum Backlash at

Tightest Point(All Timing Gears)

Maximum Backlash at

Loosest Point(All Timing Gears)

Torgue in
Fi. Lbs.
125

85t0105

100

5 Max

145 to 150

100

25

14 to 17

50 to 55

100

145 to 155

25

15

25
40

25

40

60

Size Threads Typa
per In.
1-1/8 12 NF*

1/2 20 NF

5/8 18 NF

7/18 20 NF

9/16 18 NF
5/8 18 NF
9/16 18 NF
3/8 16 NC#=
5/16 18 NC
3/8 24 NF

1-1/8 16 NC

5/8 11 NC

7/16 20 NF

5/16 18 NC

3/8 16  NC
3/8 16 NC
1/4 20  NC
/16 14  NC
5/8 18 NF
3/8 16  NC

-------- .002 to .005 Inch

.006 Inch

National Fing#
National Coarse**



G-4
Maximum Allowable

Seat Runout. .002 Inch as

Determined with a Dial Indicator

Exhaust Valve Guides

Length 3.218 Inches

Outside Diameter -- .7510 to .7515 Inch

Inside Diameter -—----~—cr-mmmv 4045 to ,4055 Inch.(After Assembly)
Valve Stem Clearance in Guide ——-—memeor e cce—me .0035 to 0055 Inch
Distance Above Head Guide Must Protrude ------ 1.062 Inches,Press Fit

Intake Valve Guides

Length 4,375 Inches

.7510 to .7515 Inch

Outise Diameter
Inside Diameter —---—-———————— v 4045 to ,4055 Inch(After Assembly)
Valve Stem Clearance in Guide ~=-===mmmmcecacenrna .0015 to .0035 Inch

Distance Above Head
Guide Must Protrude

1.062 Inches, Press Fit

VALVE SPRINGS

Free Length Approximately 2.438 Inches

Spring Pressure at Compressed Height of

1.484 Inches(Valve Open)-~~=-m===r=== 102 Pounds; Install New Spring if
Pressure 18 Less than 92 Pounds.

Spring Pressure at Comprossed Height of
1.937 Inches(Valve Closed)-=-m- —————— 4% Pounds; Install New Spring if
Pregsgure is Less than 41 Pounds.

ROCKER ARM ASSEMBLY

Rocker Arm Bushing -===-==--- Replaceable Precision Bronze Bushing
Number of Bushings B
Lubrication-=«-se~mmmeeeea—e Pressure Lubricated; Crankcase 0il to

Rocker Arms Metered by Camshaft,

0i} Holes in Rocker Arm Shaft ---—--- Qil Holes must Face Push Rod
Side of Engine Only. Shaft Cannot Be Rotated.

Positioning of Exhaust
Valve Rocker ArmS-——==-san-an Spacer Washers Position Exhaust Valve
Rocker Arm and Eliminate End Play without

Binding.

Outside Diameter of

Rocker Arm Shaft .872 to .873 Inck

Iside Diameter of Rocker

Arm Bushing (fnstalled) .8745 to .8755 Inch

Rocker Arm Shaft Spring

Spring Pressure at Compressed Height of
1,562 Inches
New Spring I Pressure 19 Less than 8.5 Pounds

10 Pounds; Install

Cll.. PUMP

TYPe mmmm—mm—————————-——— Positive Displacement, Gear Type Pump;
Driven Off Balancer.

Pressure Relief Valve-------«- Maintaing 40 to 45 Pounds Full Prea-
sure{0il Warm,Engine Operating at Full Gov ~
erned Speed) Relief Valve is Adjustable.

WATER PUMFP AND THERMOSTAT

Type of System -—ewwosmamnwrnne Pressurized Thermostat - Continuous
By-Pass Type; Forced Circulation (Pump).

Type Pump Impeller Vane Typs

Radiator--- Heavy Duty Fin and Tube Type

Temperature Control mmemmmr=rnr-v=res~na-+ By Pass Type Thermostat
FUEL SVSTEM
Injection Pump ------- Robert Bosch,Type PES Multiple Plunger Pump

Counter-Clockwise

Direction of Pump Rotatic

Pump Mounting----=--r=m-so oo cacamnn Right Hand Side of Engine
Pump Drive---=—--- Gear Driven from Camshaft Gear at Camshaift Speed
Injection Pump Drive Lubrication=--w--=- Pressure Lubricated From

Front Camshaft Bearing.
Injection Pump Drive Shaft Diameter --------- 1,3700 to 1.3705 Inches

Normal Clearance Between

Drive Sheft and Bushings .001 to 002 Inch

Number of Drive
Shait Bughings 2~ These Bushings are Not Re-
placeable. A Replacement Drive Housing with

Bushings in Place, Aligned and Fine Boredis

Provided.

Injection Pump Drive

Shaft End Play -m=wwe=-—cmeecoaeaea- Automatically Take Up By a Spring
Loaded Thrust Button on Front End of Drive
Shaft.

Thrust Washers Provided Between Front Drive
Gear and Drive Shaft Housing.

Thrust Washer

Outside Diameter -- 2,085 to 2,105 Inches

Inside Diameter 1,3725 to 1.3825 Inches

Thickness .1225 to .1275 Inch

Timing Marks on Engine -~-=~-~ Timing Marks Located on Crankshaft
Pulley Flange (0 through 5§ and 20 through 35
Degrees Before Top Dead Center). Pointer
Located on Timing Gear Cover.

Fuel Injectors PO Robert Bosch Pintle Type;Opening Pressure
1950 to 2100 Pounds Per Square Inch.

GOVETrNoT ~=m=r=—m- Mechanical Variable Speed Fly-Weight Centrifugal
Type; Integral Part of Injection Pump.

Fuel Filters

Fuel Tank Breather: Fuel Tank Cap

Fuel Tank Water Trap =«—-we=—=—= Located in Bage of Fuel Tank
st Stage Fuel Filter -«-w.-ws w—————— Replaceable Element Type
2nd Stage Fuel Filter ---wo-eooeoeenn- Replaceable Element Type
Final Fuel Filtersr-renmaman Replaceable Sealed"Can" Type Filter.



AZSI AND A284 EMGINE SPECIFICATIONS
Gasoline and L.P Gas

TYPE = wmwnmmcmcmme———ae———— CASE 4 Cylinder, 4 Stroke Cycle, Valve-
In-Head Engine.
Cylinder HeadS—-=—~==wm=——= Multiple Cylinder Heads can be removed
individually for Servicing (2 Cylinders per
Head).
Firing Order —---------- 1-3.4.2
Bore
A251 4 Inches
A284 - 4-1/4 Inch
Stroke 5 Inches
Piston Displacement
A251 ~251 Cubic Inches
A284 - 282 Cubic Inches

Compression Ratio

A251(Gasoline) 74101
(LP Gas) 8.5t 1
A284(Gasoline) ~=r-wr-wmmam——————— T.4to1
(LP Gas) 8.6t01
Maximum Compression at Cranking Speed (150 RPM)
Engine Warmed up to Operating Temperature ~---- 140 PSIat Sea Level
Allowable Variance Between Cylinders---—---——- 15 Pounds Pressure
(il Filter, Crankcage--=r~=r-=- Replaceable Full Flow Element Type
Ignition - Distributor

CYLINDER SLEEVES

TYPe ———wwmmmmmmmmmmm———— Replaceable Wat Type; Two Rubber O-ring
Seals Carried on each sleeve.

Ingide Diameter of Sleeve Bore
A251 4,00 to 4.001 Inches, Replace
Sleeve when Inside Diameter Below Top Ring
Ridge Exceeds 4.008 Inches.
A284 mriwumrmmmmm———————— 4.250 to 4.251 Inches. Replace Sleeve
When Inside Diameter Below Top Ring Ridge
Exceeds 4.258.
Piston Clearance in Sleeve (At Skirt)------------ .0035 to .0045 Inches

PISTON AND PISTON PINS

Piston Material Aluminum

Piston Weight (Less Pin)

A251 2.205 to 2.214 Pounds

A284 2.788 Pounds
Diameter of Piston at Top

F i H L e T L e 3.964 to 3,968 Inches

AZB4 4,215 to 4.219 Inches

Diameter of Piston at Top of Skirt
(Measured Immediately Below Qil
Ring, Across thrust Faces)

A251 ———— -3.996 to 3.097 Inches
A284 4.246 to 4.247 Inches
Piston PinSeermer=a=ce~a Full Floating Type;Held in Position with Snap

Rings in Piston;Replaceable Bronze Bushing in
Connecting Rods.

Piston Pin Length

A251 - 3.395 to 3.405 Inches

A284 3.613 to 3.618 Inches
Piston Pin Diameter

A251 -- 1.3583 to 1.3586 Inches

A284 -- 1.3584 to 1.3585 Inches

Piston Pin Fit in Piston

A251 -— -- .0001 to .0003 Inch

A284 .0001 to .0004 Inch
Pigton Pin Fit in Connecting Rod Bushing

A251 ~- .0004 to .0011 Inch

A284 - .0005 to .0011 Inch

PISTON RINGS
Rings Per Piston--——-—=—re—m—mmmeaa-n 4 - (3 Compression and 1 Qil)

Compression Rings (Top 3)

c-5
1st(Top)RiNgwemroev—ow Chromium Plated;Relief Indicates Top Side
2nd and 3rd Rings-----~-mcnmre e Tapered Face, Top Marked

Width of Rings (All 3) .0930 to .0935 Inch

Ring End Gap(All 3) When Compressed
in 4,000 Inch Cylinder
A251 .013 to .023 Inch
Ring End Gap (All 3 ) When Compressed
in 4.250 Inch Cylinder
A284 .013 to .025 Inch

Side Clsarance in Groove of 1st(top)Ring-rrnm~- 0025 to .0040 Inch

Side Clearance In Groove of 2nd and 3rd Ring

A251 —wmm e —————————— 0020 to .0040 Inch
A284 .0020 to .0035 Inch
0il Ring To install Replacement Ring, Follow

Instructions Packed with Rings.

Width of Ring(Both Criginzal and Replacement)
A25] e m e .2485 to .2490 Inch
A284 remrmmm e rn Rt ———————————— .2480 to .25%0 Inch

Ring End Gap When Compresged in
4,00 Inch Cylinder
A251 002 to 0035
Ring End Gap When Compressed in
4,250 Inch Cylinder
A284 ---- .015 to .055

Side Clearance in Groove (Original Equipment) ---~ ,0015 to .0085 Inch
(Replacement Ring)-e-~ex .0031 to .0074 Inch

CONNECTING RODS

Piston Pin Bushing Replac t BronzeBushing,
Ream in place. Use 1.3500to 1,3594 Reamer.

Piston Pin Hole Diameter in

Rod(Without Bushing) 1.483 to 1.485 Inches

Ingide Diameter of Piston
Pin Bushing in Rod--=======mauau ~1,3590 to 1.3594Inches; Install New
Bushing if Ingide Diameter Exceeds 1.383.

Connecting Rod Bearing--------- Replaceable, Precision Steel Backed,
Copper Lead Alloy Liners.

Connecting Rod Capserews ~we=------ Self Locking Type, No Lock Wire
Required-May be Used More Than Once.

Connecting Rod Length(Center to Center Between
Pin Hole and Bearing Journal Hole ~==mvwo—eeon 10.499 to 10.501 Inches

Bearing Liner Width 1.625 Inch

Diameter of Crankshaft Journal Hole

in Rod(Without Liner) 2.8005 to 2.8010 Inches

Inpide Diameter of Bearing Liner(Standard
Liner in Place in Rod and Capscrews Tight)---- 2,7503 to 2.7518 Inches

Diameter of Crankshaft Rod Journal -wse—eememue 2.748 to 2.749 Inches

Clearance Between Rod Bearing

and Crankshaft Journal ~~w-=-=- .0015 to .0036 Inch;Install New Bearing
Liners When Clearance Exceeds .006 Inch.

Undersize Bearing Liners
Available for Service

.002, .010, .020,.030 Inch

Allowable Connecting

Rod Bearing End Play .005 to ,012 Inch

CRANKSHAFT AND MAIN BEARINGS

Crankshaft ——eeemm—em———— =~=--= Balanced Drilled to Provide Pressure
Lubrication to Main and Connecting Rod Bear-
ings,

Type Main Bearings--=sewec——an Replaceable Precision, Steel Backed,

Copper Lead Alloy Liners

Bearing CapScrewsS——mruwwmmmmmaa- Self Locking Type, No Lock Wires
Required - May Be Used MoreThan Once

Bearing Taking End Thrust--- Center(Two Replaceable Bronze Thrust
Washers).
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ARG7 AND A301 ENGINE SPECIFICATIONS
TIPE ~wmmewmmmme——— = CASE Full Diesel, 4 Cylinder 4 Stroke Cycle
Valve-in-Head Engine.

Cylinder HeadS«nw~-~--- Multiple Cylinder Heads can be removed indi-
vidually for Servicing (2 cylinders per head).

Firing Order 1-3-4-2
Bore
4-1/8 Inches
A301 4-3/8 Inches
Stroke -- 5 Inches
Piston Displacement
A267 - 267 Cubic Inches
Al01 301 Cubic Inches
Compression Ratio -«-«- -15tol
0Qil Filter, Crankcase---—~-———~———=-a— Replaceable Full Flow Element
Type.
Method of Starting Diesel Engine =-=-=--- Engine Starts on Diesel Fuel

(Electric Starting Motor).
Maximum Compression Pressures
ENGINE WARMED UP TO OPERATING TEMP. AND RUNNING AT 1600 RPM

Altitude Sea Level 1000 ft, 2000 ft. 3000 ft. 4000 ft. S000 ft.
Compression 480 to 455to 435to 415to 395to 375 to
Pressure 510 PSI 485 PSI 465 PSI 445 PSI 425 PSI 405 P81

Allowable Variance Between Cylinders - 25 Pounds Pressure at 1600 RPM
CYLINDER SLEEVES

TYPE —mmmmmmm—smsmmm———— Replaceable Wet Type:Two Rubber O-Ring
Seals carried on each sleeve.

Inside Diameter of Sleeve Bore
4,125 to 4.126 Inches. Replace
Sleeve when inside Diameter below Top Ring
Ridge Exceeds 4.133 Inches,
A301 ——— 4.375 to 4.376 Inches. Replace
Sleeve When Inside Diameter Below Top Ring
Ridge Exceeds 4.333 Inches.

Piston Clearance in Sleeve (At Skirt)
A267 .0045 to .0055 Inch

A301 .0045 to .0065 Inch

Mazx. .002 Inch

Cylinder Sleeve Out-of-Round
PISTON AND PISTON PINS

Piston Material
Special Alloy Iron;Parco -Lubrized

A301 == Aluminum
Piston Weight (Less Pin)

A267 4.742 to 4.758 Pounds

A301 3.937 to 3.939 Pounds

Diameter of Piston at Top of SKirt

(Below Oil Ring)
AZ67 4.106 to 4.109 Inches

A301 4,341 to 4.345 Inches

Diameter of Piston at Bottom of Skirt
- 4.1205 to 4.1215 Inches

A301 4.3675 to 4.3665 Inches

Piston Ping ========scmcmcemccm~" Full Floating Type:Held in Position
with Snap Rings in Piston. Replaceable Bronze
Bushing in Connecting Rod.

Piston Pin Length

A267 —mmm—mm e mmee 3,395 to 3.405 Inches

A30] mssmrur s m e e 3.670 to 3.675 Inches
Piston Pin Diameter

A26%7 --1,3583 to 1,3586 Inches

A301 1.4994 to 1.4995 Inches

Piston Pin Flt in Piston
A267T ccmemr e .0003 to ,0008 Inch, When Pin ig lubri-
cated with Light Engine Oil and held upright
in Vise, Welght of Piston should allow itto slide
slide slowly into position over Pin.

A301 .0000 to 0003 Inch With Piston 50°F
Warmer Than Pin,

Piston Pin Fit in Connecting Rod Bushing
ADET mmm e e e .0004 to .0011 Inch
A0l - .0005 to ,0010 Inch

PISTON RINGS
Rings Per Piston ce~m-wccovecmcconae 4- (3 Compression and 1 Oil) .

Compression Rings

Width of Ring (All 3) —— .0930 to .0935 Inch

Ring End Gap(All 3)when Compressed in .
4.125 Tnch Cylinder A287 —==cm-mmemmmammvcnaee .013 to .023 Inch
Ring End Gap (All 3) when Compressed in
4,375 Inch Cylinder A301

.013 to .025 Inch

Side Clearance in Groove of 1st(Top) Ring
A267 .003 to .0045 Inch
Ad01 .0045 to .0060 Inch

Slde Clearance in Groove of 2nd and 3rd Ring----.0025 to .004 Inch

0il Ring-----------mccmeer oo To install Replacement Ring, Follow
Instructions Packed with Rings.

Width of Rings (Original Equipment)
A267 -- ,2455 to ,2485 Inch
A301-- -=== ,2470 to ,2490 Inch

Replacement Ring ~~--- 2441 to .2474 Inch
Side Clearance in Groove(Criginal Equipment)

A267 .0025 to .0065 Inch
Al01 .0025 to .0085 Inch

Replacement Ring
A267 .0015 to .003 Inch

A30l ———m e .0025 to ,0085 Inch
CONNECTING RODS
Connecting Rod Bushing -------c--mouuueu Replaceable Bronze Bushing
Replacement Bushing must be Reamed,
A28 memme e Use 1.3590 to 1.35594 Reamer
A301 - -~-=--Uge 1.5000 to 1.5004 Reamer

Piston Pin Hole Diameter in Rod

(Without Bushing)
A267 1.483 to 1.485 Inches
A301 - 1.686 to 1,688 Inches

Inside Diameter of Piston
Pin Bushing in Rod

A20Tmm e 1.3590 to 1.3594 Inches: Install New Bushing
if inside Diameter Exceeds 1.363 Inches.
A0l —mmmmmecemmeeem 1.500 to 1.5004 Inches; Install New Bushing

if ingide Diameter Exceeds 1.504 Inches.

Connecting Rod Bearing -——------ Replaceable, Precision, Steel Backed
Copper Lead Alloy Liners.

Connecting Rod Capscrews -------- Self Locking Type, No Lock Wires
Required - May Be used More Than Once.

Connecting Rod Length (Center to Center
Between Pin Hole and Bearing Journal Hole)-----] 10.499 to 10.501 Inches

Bearing Liner Width 1.625 Inches

Diameter of Crankshaft Journal Hole

in Rod(Without Liner) 2.9005 to 2.9010 Inches

Inside Diameter of Beaxing Liner(Standard
Liner in Place inRod and Capscrews Tight)=~=~~ 2.7503 to 2.7516 Inches

Diameter of Crankshaft Rod Journal-«-==n==cca-= 2,748 to 2,749 Inches

Clearance Between Rod Bearing and

Crankshaft Journal -----==csmmumv s e ,0013 to ,0038 Inch; Install
New Bearing Liners When Clearance Exceeds
.006 Inch

Undersize Bearing Liners Availiable

for Service .002,.010,,020,.030 Inch

Allowable Connecting Rod Bearing End Play ~-we=wnmaua .005 to .012 Inch
CRANKSHAFT AMD MAIN BEARINGS

Crankshaft —v-eeocaeeaa- ---~== Balanced; Drilled to Provide Pressure
Lubrication to Main and Connecting Rod Bearings.

Type Main Bearings ~~--=wemevceuan—r—n Replaceable, Precision, Steel
Backed Copper - Lead Alloy Liners.



Bearing CapSCrews —--e--cmmacommemmno— Self Locking Type, No Lock
Wires Required - May Be Used More Than Once.

Bearing Taking End Thrust --we-mew-— Center(Two Replaceable Bronze
Thrust Washers).

Crankshaft End Play(Measured
at Center Main Bearing) -=--===c-ceeauu- .004 to .012 Inch; Install New
Thrust Washers if End Play Exceeds .020Inch,

Oversize Thrust Waghers for

End Play Available for Servic - .006 Inch
Connecting Rod Bearing Journal Diameter ~=----- 2.748 to 2.749 Inches
Main Bearing Journal Diameter --w-—-ree-cewen-- 2,998 to 2.999 Inches
Crankshaft Main and Connecting

Rod Journal Bearings ouf of Round --====weeeemme Maximum .001 Inch
Maximum Allowable Taper on

Cranksghaft Rod Journal .002 Inch
Inside Diameter of Main Bearing Liners

(In Place and Capscrews Tight) me—r—m-emmeaear 3.0006 to 3.0026 Inches

Clearance Between Main

Bearing Liner and Journal-~—-s-c-euwamua .0016 to 0046 Inch;Install
New Bearing Liner when Clearance Exceeds.
.0065 Inches.

Width of 1st, 3rd, 5th

Main Bearing Liners 2.218 Inches

Width of 2nd, 4th

Bearing Liners 1.156 Inches

Width Between Crankshaft Main Bearing Cheeks
A.5th 2.620 to 2.630 Inches

1.5575 to 1.5675 Inches

B.2nd and 4th

C.3rd(Center) 2.624 to 2,626 Inches

Width Between Crankshaft Rod

Bearing Journal Cheeks 1.99%75 to 2.0025 Inches

Undersize Main Bearing Liners
Available for Service --wwemmmmmem—— e ean .002,.010,.020,.030 Inck

Crankshaft Main Bearing

Journals Should Be
2.988-2.589 Inches for .010 Inch Undersize Bearing
2.978-2.979 Inches for .020 Inch Undersize Bearing
2.968-2.969 Inches for .030 Inch Undersize Bearing

Undersize Connecting Rod Bearing
Shells Available for Service - —--=——-—wwwa——u- .002,,010,,020,.030 Inch

Connecting Rod Crankshaft Journals Should

Be Ground to-----~- 2.738-2,73¢ Inchesfor .010 Inch Undersize Bearing
2.'7128-2.129 Inches for .020 Inch Undersize Bearing
2.718-2.719 Inchesfor .030 Inch Undersize Bearing

CAMSHAFT AND BUSHINGS

Number of Bearing Surfaces on Camshaft ~-«=-==ne-x 4
Type Bushing ~ee=cecmmw. Replaceable, Precision, Steel Backed Babbitt
Bushing Lubrication ------ Pressure Lubricated from OilPump; Cam-

shaft Drilled to Provide Pressurs Lubrication to
Valve Rocker Arm Assembly, and to Timing Gear
Train,

Diameter of Camsghaft at Each Bearing Surface----- 2.246 to 2.247 Inches

Inside Diameter of Each Bughing
{Measured when in Place in Block}—=susccwumnan 2.2484 to 2.2514 Inches

No.1{Front)Bushing Length 1.656 Inches

No,Z and 3 Bushing Lengths 1.438 Inches

No.4 Bushing Length(w/cup type Camshaft plug) 1.156 Inch

Camshaft End Play ------ mm===m--« Automatically Taken Up by Spring
Loaded Thrust Button in Front End of Camshaft,
Camshait Washer Provided Between Drive
Gear and Front Bearing.

Camshaft Washer

QOutside Diameter 3.240 to 3.260 Inches

c-3

Inside Diameter - 4.260 to 2.260 Inches

THICKNESE =~ e or o .1225 to .1275 Inch

VALVE PUSH ROD LIFTERS

Type - Mushroom

QOutside Diameter of End that Projects into Block--.8087 to .8102 Inches

Diameter of Bore in Block for Lifter--=we-=m=—=noam- .8115 to .8130 Inch
Oversize Lifter Available for Service ------—- .010 In, OQversize Lifter
Bore in Block Must Be Reamed to----- .8215t0 .8225 Inch for.010 Inch

Oversize Lifter.
VALVES
Valve Tappet Clearance

Intake and Exhaust 025 Inch, Engine Cold

Exhaust Valves

Angle of Valve Fac 44 Degrees
Valve Length
A267 6.238 Inches
A301 6.382 Inches
Maximum Valve Face Runout =-«-- .002 Inch asDetermined with a Dial

Indicator.
Diameter of Valve Stem --- .4000t0.401 Inch, Install New Valveif there
is more than.002 Inch Difference in Diameter at
any Point on Stem.

Diameter of Valve Head

A267 1.484 Inchee
A301 1.562 Inches
Inside Diameter of Valve Guide--~~~ .4045 to ,4055 Inch{After Assembly),
Valve Stem Clearance in Guide --==~=m=rm====m=ae= ~.0035 to .005% Inch

Exhaust Valve Seat Inseri

Seat Angle- 45 Degrees

Seat Contact Width .073 to ,084 Inch

Cutside Diameter of Insert
A267 1,640 to 1,641 Inches
A301 1.722 to 1.723 Inches

Inside Diameter of Insert

1.323 to 1.333 Inches
AJ01 --1.401 to 1.411 Inches

Maximum Allowable Seat Runout - ——-——--———- .002 Inch as Determined
with a Dial Indicator.

intake Valves

Angle of Valve Fi 44 Degrees
Valve Length
A267 7.243 Inches
Al01 7.368 Inches
Maximum Valve Face Runoute-——rreececaeoama .002 Inch as Determined
with a Dial Indicator.
Diameter of Valve Stem ~-—--—--- .402 to ,403 InchInstall New Valve

if there is More than,002 Inch Difference in
Diameter at any Point on Stem.

Diameter of Valve Head
A267 1.731 Inches
A301 1.825 Inches

Inside Diameter of Valve Guide --- ,4045 to .4055 Inch.{After Assembly)
Stem Clearance in Guide -==--=mmcmmememmecaee e .0015 to .0035 Inch
Intake Vaive Seat
Seat Angl
Seat Contact Width

45 Degrees

.086 to .096 Inch




I GENE RAL TORQUE SPECIFICATION TABLE (Revised 5-64)

USE THE FOLLOWING TORQUES WHEN SPECIAL TORQUES ARE NOT GIVEN

NOTE: These values apply to fasteners as received {rom supplier, dry, or when
lubricated with normal engine oil. They do not apply if special graphited
or moly-disulphide greases or other extreme pressure lubricants are
ugsed. This applies to both UNF and UNC threads.

| SAE Grade No. 5 é
| Bolt heod identification \ =
| marks as per grade SN
| Note: Manufacturing — _—
| Marks Will Vary Torgue Foot Pounds Torque Foot Pounds
' Bolt Size Min. Maoax. Min. Max.
14" 9 T 2 15 1
516 15 18 24 28
38 35 40 45 50
7/16 54 60 70 80
1.2 80 90 1o 125
916 "o 120 160 180
5/8 150 165 220 240
3/4 260 280 380 420
7/8 360 400 600 660
[l 540 &00 900 1000
1-1/8 720 800 1280 1440
-1/4 1000 oo 1800 2000
1-3/8 1460 1680 2380 2720
1-1/2 1940 2200 3160 3560
* Thick nuts must be used with Grade 8 bolts

TIMING CHART

ENGINE FULL LOAD GOVERNED ENGINE SPEED NUMBER OF DEGREES
A251G-—W?9 1800 320BIDC
A267D—W$ 1800 330BTDC
A284G—~v‘::A 2000 320BTDC
Aaom—a;A 20600 320BTDC

VALVE TIMING

With valve clearances set correctly,dial indicator mounted above valve stem, reading taken
with valve .040" off its seat,

A267D and A301D Inlet Opening (No, 1 Cyl.) —=mm—m=rmrm—m—nmm e 3* BTDC
A251G and A284G Inlet Opening (No, 1 Cyl)) ~—rm—mm=memmmmmmm o 6° ATC

MO TE "Inlet opening” is the only position on these engines that can be checked by the crank-
shaft pulley marks, Since the crankshaft pulley is only marked to 5° ATC, the 6° ATC
mark will have to be measured and scribed on the pulley. Use the degree marks al-
ready on the pulley for measurement. Kthis position is correct, it can be assumed that
the timing gears are correctly marked and properly assembled.

NOTE: The J 1 Case Company reserves the right to make im-
provements in design or changes in specifications at any
time without incurring any obligation to install them on
units previously sold.



SECTION

SPECIFICATIONS FOR CASE

W8B-A401 DIESEL ENGINE
WE8B-A377 GASOLINE ENGINE
WOB-A401 DIESEL ENGINE
WO9B-A377 GASOLINE ENGINE
WI10B-A401 DIESEL ENGINE
WI10B-A377 GASOLINE ENGINE
W10-A401 DIESEL ENGINE
W12-A 451 DIESEL ENGINE

The Specifications are theSame Unless Otherwise Indicated

vvvvvvv

Rac. Form 9-74542



CC-
ASD1 AND A4S1 ENGINE SPECIFICATIONS
TYPE r==ammmmmmmmmcm = CASE Full Diesel, 6 Cylinder 4 StrokeCycle
Valve~in-Head Engine.
Cylinder Heads -«====-= Multiple Cylinder Heads can be removed indi-
vidually for Servicing(2 cylinders per head).
Firing Order —~---————=smmmmmmmem oo mm o memme oo 1-5-3-6-2-4
Bore
AdQ] mmmmmmmmmmmmmm——————————— e = 4-1/8 Inches
A451 —- ~-w= 4-3/8 Inches
SErOKE === mmmm— === m e e s e ok o s e 5Inches
Piston Displacement
A40] e mma—————— 401 Cubic Inches
451 Cubic Inches
Compression RAt0 —-emommmooco—mstmm e e s c oo s e 15tol
0Oil Filter, CrankcaSes===srm=eaemec-—w= Replaceable Full Flow Element
Type.
Method of Starting Diesel Engine ==w=-r-—-- Engine Starts on Diesel Fuel

(Electric Starting Motor).

DecompresSsor ~-s=emm=——sae—~— Holds Exhaust Valves Open 5o Engine
can be Cranked for Servicing.

Exhaust Valve Rotators —-==~---—--»x-r--ocvunammcronn Positive Type

Maximum Compression Pressures
ENGIME WARMED UP TO OPERATING TEMP. AND RUNNING AT 1600 RPM

Altitude Sea Level 1000 ft. 2000 ft. 3000 ft, 4000 ft, 5000 ft,
Compression 480 to 455to 435to 415to 395 to 375 to

Pressure 510 PSI 485 PSI 465 PSI 425 PSI 425 PSI 405 PS1
Allowable Variance Between Cylinders - 25 Pounds Pressureat 1600 RPM

CYLINDER SLEEVES

Type ~====-=m--rowmesne - Replaceable Wet Type:Two Rubber O-Ring
Seals carried on each sleeve.

Inside Diameter of Sleeve Bore
A40] ~memmmmm e m e oo 4.125 to 4.126 Inches. Replace
Sleeve when inside Diameter below Top Ring
Ridge Exceeds 4.133.
4,375 to 4.376 Inches. Replace
Sleeve when inside Diameter below Top Ring
Ridge Exceeds 4.383 Inches.

Piston Clearance in Sleeve(At Skirt)
A401 ==-= ,0045 to .0055 Inch
AdDlemmm s e .0045 to .0065 Inch

PISTON AND PISTON PING

Piston Material

A40] - - Special Alloy Iron; Parco-Lubrized

A401(W9 Series B) - e Am———————— Aluminum

Ad45] memm e e e Aluminum
Piston Weight (Less Pin)

A4Q] ——emmmmm e e e - 4.742 to 4.758 Pounds

Ad40}(W9 Series B)==mm-r-wum—wemman e 3.400 Pounds

A451 --- - 3.937 to 3.939 Pounds

Diameter of Piston at Top

Ad0] mmmmre e s e ————— 4,106 to 4.109 Inches
A401(W9O Series B) «==rm=ccarmmemax - 4.092 to 4.096 Inches
A451 e ————————— 4,341 to 4.345 Inches

Diameter of Piston at Skirt

A401 - 4,1205 to 4.1215 Inches
A401(W9 Series B) —-——---cmm-wmsmsanas 4.1155 to 4.1201 Inches
A45] o e 4.3675 to 4.3685 Inches

Piston Pins —-weswummmmmon oo mmm e Full Floating Type:Held in Position
with Snap Rings in Piston. Replaceable Bronze

Bushing in Connecting Rod.

Piston Pin Length

A401 3.395 to 3.405 Inches

A401(W9 Series B) =-e-mm-sccmmmromaaa—.e 3.485 to 3.490 Inches

A451 -- --3.670 to 3.675 Inches
Piston Pin Diameter

A401-- - 1.3583 to 1.3586 Inches

A401(W9 Series B) ——————--cmmmm e 1.4994 to 1.4995 Inches
ABD] cmm e 1.4994to 1.4585 Inches

Piston Pin Fit in Piston
A40] cmem e .0007 to .0012 Inch. When Pin is lubri-
cated with Light Engine Qil and held upright
in Vise, Weight of Piston should allow it to

slide slowly into position over Pin.
A401(W9 Series B) mmmmrmmmecrarenrrmo e .0000 to .0003 Inch

A45] mmm - e .0000 to .0003

Fiston Pin Fit in Connecting Rod Bushing
A401 - --.0004 to .0011 Inch
A401{W9 Series B) ----——~-~-mcsmummanm——— .0008 to 0014 Inch
F L e ] .0005 to .0010 Inch

PISTON RINGS
Rings Per Piston =-—-wececcamamacauas 4- (3 Compression and 1 0il).

Compression Rings (Top 3)

1st (Top ) Ring ——-—--——~—-—- Chromium Plated; Tapered Face: Top
Marked.
2nd and 3rd Rings ----=-~=-mmmwmaman Relief Indicates Bottom Side
Width of Ring (All 3)==eemmcommmmmm e ,0930 to .0935 Inch
Ring End Gap(all 3)when Compressed in
4,125 Inch Cylinder A40] ——-———— = rommmme e e .013 to .023 Inch
Ring End Gap(All 3) when Compressed in
4,375 Inch Cylinder A451 - —————mmmemc e .013 to .025 Inch

Side Clearance in Groove of 1st (Top)Ring
A40] mmmm e e .003 to .0045 Inch

A4Sl v mmme e e e e .0045 to .0060 Inch
Side Clearance in Groove of 2nd and 3rd Ring~---- .0025 to .004 Inch
Cil Ring =e-vommomocnmeaman— To install Replacement Ring, Follow In-

structions Packed with Rings.

Width of Rings (Original Equipment)

A401 --- s m——— .2455 to .2485 Inch
) .2470 to 2490 Inch
Replacement RINg —-===eemmcmoac e eccecaeem 2441 to .24'74 Inch

Side Clearance in Groove(Original Equipment)
7 i .0025 to .0065 Inch
A451 - -- .0025 to .0085 Inch

0036 to .0079 Inch
.0025 to .0085 Inch

COMNNECTING RODS

Connecting Rod Bushing ----- +~— Replaceable Bronze Bushing Replace-
ment Bushing must be Reamed.
F- Y R et e L TR Use 1.3590 to 1.3594 Reamer

-Usge 1,5004 to 1.5008 Reamer
---- Use 1.5004 to 1.5008 Reamer

A401 (W9 Series B) -
A45] mmmmmme e

Piston Pin Hole Diameter in Rod

‘Without Bushing)
A401 --1,483 to 1.48% Inches
A401(W9 Series B) - 1.666 to 1.688 Inches
A0 ] mmm e e 1.666 to 1.688 Inches

Inside Diameter of Piston
Pin Bushing in Rod
1.3590 to 1.3594 Inches; Install New Bushing
if inside Diameter Exceeds 1.363 Inches.
1,5004 to 1.5008 Inches.Install New Bushing if
inside Diameter Exceeds 1.504 Inches.

Connecting Rod Bearing -~=~-~-~ Replaceable, Precision, Steel Backed
Copper Lead Alloy Liners.

Connecting Rod CapSCrews =-==w=w« Self Locking Type, No. Lock Wires
Required Maybeused More Than Once.

Connecting Rod Length (Center to Center
Between Pin Hole and Bearing Journal Hole)~-- 10.499 to 10.501 Inches

Bearing Liner Width ----- - ---1-5/8 Inch
Diameter of Crankshaft Journal Hole

in Rod(Without Liner)=~r-m—cem=macccmmmeem—n 2.900%5 to 2.9010 Inches
(nside Diameter of Bearing Liner(Standard

Liner in placeinRod and Capscrews Tight)--«-- 2.7503 to 2.7518 Inches

Diameter of Crankshaft Rod Journal ---------ccmcceae- 2.740 to 2.749



Clearance Between Rod Bearing and

Crankshaft JOUrngl —--mmeme—cemem e ;e = .0013 to .0038 Inch; Install
New Bearing Liners When Clearance Exceeds
.0086 Inch.

Undersize Bearing Liners Available

for Service ~-——--— - .002,.010,.020,.030 Inch

Allowable Connecting Rod Bearing End Play ~-==-==-=~ ,005 to .012 Inch

CRANKSHAFT AND MAIN BEARINGS

Crankshaft cemeem—mee— Balanced; Drilled to Provide Pressure Lubri-
cation to Main and Connecting Rod Bearings .

Type Main Bearings —----~==weraomcrus Replaceable, Precision, Steel
Backed Copper - Lead Alloy Liners.

Bearing Capscrews Self Locking Type, No Lock

Wires Required May Be Used More Than Once.

Bearing Taking End Thrust ~—-r==remr—mm- 5th(Two Replaceable Bronze
Thrust Washers.)

Crankshaft End Play{Measured
at No. 5 Main Bearing) ~-===caceearemaan .004 to .012 Inch;Install New
Thrust Washersif End Play Exceeds .020 Inch.

Oversize Thrust Washers for

End Play Available for Service —--------=c-m-mmmmmmmcmrmu .006 Inch

Connecting Rod Bearing Journal Diameter-------- 2.748 to 2.749 Inches

Main Bearing Journal Diameter «m--=mmwcmaaaacw 2,998to 2.999 Inches

Crankshaft Main and Connecting

Rod Journal Bearings out of Round -=~-===cac--mu Maximum .001 Inch

Inside Diameter of Main Bearing Liners

{In Place and Capscrews Tight)~~--r=~-mmacaun 3.0006 to 3.0026 Inches

Clearance Between Main

Bearing Liner and Journal -----~=—=-~~-=-w~ 0016 to .0046 Inch;Install
New Bearing Liner when Clearance Exceeds
-0065 Inches.

Width of 1st, 3rd 5th and Tth
Main Bearing Liners -« —w-=semmuucmmcmcuamue—aaen— 2-7/32 Inches

Width of 2nd, 4th and 6th Main
Bearing Liners ~--=e---« mme e ————————— 1-5/32 Inches

Width Between Crankshaft Main Bearing Cheeks

A 3rd,Tth —— e e e e 2.620to 2.630 Inches
B 2nd, 4thand Bth «-cewrrommamm e 1.5575to 1.967% Inches
C.5th mmmem———— ——— 2.624 to 2.628 Inches

Width Between Crankshaft Rod
Bearing Journal Cheeks - ——-————~rrovee = 1.9975 to 2.0025 Inches

Undersize Main Bearing Liners
Available for Service ---==cecmmmomm e .002,.010,.020,.030 Inch

Crankshaft Main Bearing

Journals Should Be
2.088-2,989Inchesfor .010 Inch Undersize Bearing
2.078-2.979 Inches for .020 Inch Undersize Bearing
2.968-2.969 Inches for .030Inch Undersize Bearing

Undersize Connecting Rod Bearing
Shells Available for Service ===v—--mmcaoereea .002,.010,.020,.030 Inch

Connecting Rod Crankshaft Journals Should

Be Ground to---==u- 2.738~2.739 Inches for .010 Inch Undersize Bearing
2.728-2.1729 Inchesfor .020 Inch Undersize Bearing
2.718-2,719Inchesfor .030Inch Undersize Bearing

CAMSHAFT BUSHINGS

Number of Bearing Surfaces on Camshaft —~--------ooemmeomee——u 5
Type Bushing --=r======-m Replaceable, Precision, Steel Backed Babbitt
Bushing Lubrication --~-~- Pressure Lubricated from Qil Pump;Cam-

shaft Drilled to Provide Pressure Lubrication to
Valve Rocker Arm Assembly, andto Timing
Gear Train,

Diameter of Camshaft at Each Bearing Surface
A401 Camshaft No. 63104
(use w/Welch type Camshaft Plug)emmwenacaan 2.121 to 2.122 Inches
A401 Camshaft No. A21428
(uBe w/Welch type Camshaft Plug)--------=== 2,246 to 2.247 Inches

Ce-3
4401 Camshaft No. A23488
{use w/cup type Camshait Plug) ~=emmemmmeen 2.246 to 2.247Inches
A401 Camshaft No. A23513
(use w/cup type Camshaft Plug)~e-emmm—aam ~==2.248 to 2.247 Inches
A451 —uue 2,246 to 2.247 Inches

Inside Diameter of Each Bushing
(Measured when in Place in Block)
A401 Camshaft No, 63104

(use w/Welch Type Camshaft Plug) ~=-=w-n- 2,1234 to 2,1264 Inches
A401 Camshaft No. A21428
(uge w/Welch type Camshaft Plugl--wvwe-v 2.2484 to 2.5414 Inches
Ad401 Carnshaft No. A23486
(use w/cup type €amshaft Plug) ~~-—-=-=-- 2.2484 to 2.5414 Inches
A401 Camsbaft No. A23513
(use w/cup Type Camshaft Plug) ~-—--~~ wne Z.2484 to 2.5414 Inches
A451 2.2484 to 2.5414 Inches

No. 1{Front)Bushing Lengtk

1-21/32 Inches

No. 2,3 and 4 Bushing Lengths 1-7/16 Inchea

No. 5 Pushing Length(w/Welch Type Camshaft Plug) ~---- 1-7/16 Inches
No.5 Bushing Length{w/cup type Camshaft plug) - 1-5/32 Inches

Camashait End Play ---w-==emceeume Automatically Taken Up by Spring
Loaded Thrust Button in Front End ofCam-~
shaft. Camshaft Washer Provided Between
Drive Gear and Front Bearing,

Camshaft Washer

QCutside Diameter --

3.240t03.260 Inches

Inside Diameter
A401 Camshaft No. 6310A

{Use w/Welch type Camshaft Plug) =~=umeu-e 2.125 to 2.135 Inches
A401 Camshaft No. A21428
(Use w/Welch type Camshaft Plug)-===~-m=m=~ 2,250 to 2.260 Inches
A401 Camshaft No. A23486
(Use w/cup type Camghaft Plug) ---—-—-m-mrrm 2.250 to 2.280 Inches
A401 Camshaft No. A23513
(Use w/cup type Camshaft Plug)-~=e---=n- 2.250102.260 Inches
AdGlemnnan 2.250 to 2.260 Inches

Thickness

--~-.1225 to .1275 Inch
VALVE PUSH ROD LIFTERS

Type -

Mushroom Type

Outside Diameter of End that Projects into Block

Ad0] Camshaft No. 6310A

(Use w/Welch type Camshaft Plug)em-mma-nn .8095 to .8105 Inches
A401 Camshaft No. A21428
(Use w/Welch type Camshaft Plug)---—----- .8097 to .8102 Inches
A401 Camshaft A23513
{Use w/cup type Camshaft Plug )=m=mm=maamm .8097 to .8102 Inches
A4DB] m e e e .8097 to .8102 Inch
Diameter of Bore in Block for Lifter ------=-=---- .8115 to .8130 Inch
Overslze Lifter Available for Service -——=--~=— .010 In.Oversize Lifter
Bore in Block Must Be Reamed to==~-—~=~ .8215 t0.8225 Inchfor.010Inch

Oversize Lifter.
VALVES

VYalve Tappet Clearance

A401 Intake ——————————————————— .012 Inch, Engine Cold

Exbaust e mmm— e e .020 Inch, Engine Cold

A401(WD Series B) -~-- .025 In., Engine Cold (Both Intake and Exhaust)

F L R e L ] .025 In.,Engine Cold(Both Intake and Exhaust)
Exhaust VYalves

Angle of Valve Face ~wea---= -- 44 Degrees

Maximum Valve Face Runout ----- .002 Inch as Determined with a Dial

Indicator.
Diameter of Valve Stem--- .4000 to .401 Inch.Install New Valve ifthere
is More than. 002 Inch Difference in Diameter
at any Point on Stem.

Ingide Diameter of Valve Guide----- .4045 to .4055 Inch(After Assem-
bly).

Valve Stem Clearance in Guide ~wo-vmmmmnwmomunn .0035 to ,0055 Inch
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Exhi 15t Valve Seat Insert
Seat ANgle memmmmrmmemm o e e 45 Degrees
Seat WIdth —-cc-mss st mm e e .073 to .084 Inch
Insert Height =---m-smeem s e .312 to .31 Inch

Outside Diameter of Insert

1.640 to 1.641 Inches
1,722 to 1.723 Inches

A0l mmmmm e 1.323 to 1.333 Inches
A451 -1.401 to 1.411 Inches

Maximum Allowable Seat Runout -—---------- .003 Inch as Determined
with a Dijal Indicater

intake Valves
Angle of Valve Face smem=mmeme e e e e e e 44 Degrees

.002 Inch as Determin-
ed with a Dial Indicator.

Maximum Valve Face Runout----

Diameter of Valve Stem -~--=vr-—— .402 to 403 Inch Install New Valve
if there is More than .002 Inch Difference in
Diameter at any Point on Stem.

Inside Diameter of Valve Guide ---- .4045 to .4055 Inch.(After Assembly)

Stem Clearance in Guide~==-rm==-—=mcmmmmmmmma 0015 to .0035 Inch

intake Valve Seat

Seat Angle —w—mwmm s s 45 Degrees.
Seat Width
A40] e s m—mmm e e e .086 to .096 Inch
7 3 W g .070 to .086 Inch

Exhaust Valve Guides

Length mmmm e m e e e 3-7/32 Inches
Qutside Diameter ~~=~-c=~rrmocmrccc e e m e e .7510 to .7515 Inch
Inside Diameter ---------——---—~ .4045 to .4055 Inch.(After Assembly)
Valve Stem Clearance in Guide =======mmemmemmme—- .0035 to .0055 Inch

Distance Above Head Guide Must Protrude---1-1/16Inches,Press Fit
Iintake Valve Guides

______________________ 4-3/8Inches

Length --—-----———-

Cutside Diameter ---——weeosmmmomme o .7510 to .7515 Inch

Inside Diameter ~-=.4045 to .4055 Inch(After Assernbly)

Valve Stem Clearance in Guide ----wc--mauwmuavaa .0015 to .0035 Inch

Distance Above Head
Guide Must Protrude ---«-=c-wenemmmmun——n 1-1/16 Inches, Press Fit

VALVE SPRINGS

Free Length --~ Approximately 2.438 Inches

Spring Pressure at Compressed Height of
1-31/64 Inches (Valve Open)------«~ 102 Pounds; Install New Spring if
Pressure is Less than 92 Pounds.

Spring Pressure at Compressed Height of
1-15/16 Inches(Valve Closed)---45 Pounds; Install New Spring if Pres-
sure is Less than 41 Pounds.
ROCKER ARM ASSEMBLY

Rocker Arm Bushing ----eemo- Replaceable Precision Bronze Bushing

Number of Bughings ———---———-- i

Lubrication «-s-wssmsanaaan- Pressure Lubricated; Crankcase Qil to
Rocker Arms Metered By Camshaft.

0il Holes in Rocker Arm Shaft -==wm=r= QOil Holes must Face Push Rod
Side of Engine Only, Shaft Cannot Be Rotated.

Positioning of Exhaust
Valve Rocker Arms --——----—- Spacer Washers Position Exhaust Valve

Rocker Arm and Eliminate End Play without Binding.

Outside Diameter of
Rocker Arm Shaff wereme s e e e ecaa 872 to .873 Inch

Inside Diameter of Rocker

Arm Bushing .8745 to .87535Inch

Ol PUMP

TYPE wewemrmrmm e —m e Positive Displacement., Gear Type Pump;
Driven Oif Camshaft.

Pressure Relief Valve —-———----- Maintains 40 to 45 Pounds Full Pres-
sure{0il Warm,Engine Operating at Full Gov-
erned Speed)Relief Valve is Adjustable.

WATER PUMP AND THERMOSTAT

Type of System --------cmomcmwu- Pressurized Thermostat Controlled
By-Pass Type; Forced Circulation(Pump)

Type PUMp = st e Impeller Vane Type
Radiator - —=~me e e Eeavy Duty T'in and Tube Type
Temperature Control --------remccmorcana By-¥ass Type Thermostat

FUEL SYSTEM
Injection Pump -------- Robert Bosch, Type PES Multiple Plunger Pump
Direction of Pump Rotation == --=c-aecccaccacmann Counter-Clockwise
Pump Mounting =---eesemmmmm oo Left Hand Side of Engine
PumpDrive =====-- Gear Driven from Camshaft Gear at Camshaft Speed

Injection Pump Drive Lubrication —-——--—~-- Pressure Lubricated From
Front Camshaft Bearing,

Injection Pump Drive Shaft Diameter -~~------- 1.370010 1.3705 Inches

Normal Clearance Between
Drive Shaft and Bushings -=--=wecmwanu .001 to .002 Inch

Number of Drive
Shaft Bushings «==mee—momcocoacaaaao 2~ These Bushings are Not Re-~-
placeable. A Replacement Drive Housing with
Bushings in Flace Aligned and Fine Boredis Provided.

Injection Pump Drive

Shaft End Play ~--=-~---sommmnmm Automatically Taken Up By a Spring
Loaded Thrust Button on Front End of Drive Shaft,
Thrust Washers Provided Between Front Drive Gear
and Drive Shaft Housing.

Thrust Washer

Outside Diameter -—-—---——--ccmmemee 2.085t0 2.105Inches
Inside Diameter ==s=wecm--uocooooooran 1.3725 to 1.3825 Inches
Thickness —ew-o—mmuwn e 1225 to 1275 Inch
Timing Marks on Enging=-m=---~ Timing Marks Located on Crankshaft

Pulley Flange(0 through 5 and 20 through 35
Degrees Before Top Dead Center). Pointer
Located on Timing Gear Cover.

Fuel Injectors —-=-emenma= Robert Bosch Pintle Type;Opening Pressure
1950 to 2050 Pounds Per Square Inch.

Governor --------- Mechanical Variable Speed Fly-Weight Centrifugal
Type; Integral Part of Injection Pump.

Fuel Filters
Fuel Tank Breather Air Filter ~-=~-- Locatedin Fuel Tank Filler Cap
Fuel Tank Water Trap ------mem==mn Located in Base of Fuel Tank

1st Stage Fuel Filter ----

Replaceable Element Type
2nd Stage Fuel Filter ==--=—-accneemna Replaceable Element Type

Final Fuel Filter ====-ca--an Replaceable Sealed "Can''Type Filter.



AB77 ENGINE SFECIFICATIONS

TYpe ome-msemmcmec—— e ——— CASE 6 Cylinder, 4 Stroke Cycle, Valve-
In~Head Engine.
Cylinder Heads —--smmmmmmnn-e Multiple Cylinder Heads can be removed
individually for Servicing (2 Cylinders per head).
Firing Order ——-—- -~ mm s e e 1-.5-3-6-2-4
BOLE === m = e e e =mrarmesmmnoe=ane 4 Inches
I OKE m e e e e 5 Inches
Piston Displacement ————wo—cmms o 377 Cubic Inches
Compreaston Ratio —-——-vom e 6.8tol
Maximum Compression at Cranking Speed (150 RPM)
Engine Warmed up to Operating Temperature =----- 140 PSI at Sea Level
Allowable Variance Between Cylinders ----==-===- 15 Pounds Pressure
Dil Filter, Crankcage—--wvomcu=n Replaceable Full Flow Element Type.
Exhaust Valve Rotators-----=c-omeemcmmcmmme e e Positive Type
Ignition —==r--——m e Distributor

CYLINDER SLEEVYES

Type —----—smm—mmumaa Replaceable Wet Type; Two Rubber O-ring
Seals Carried on each sleeve.

Inside Diameter of Sleeve Bore -----~---- 4.00 to 4.001 Inches, Replace
Sleeve when Inside Diameter Below

Top Ring Ridge Exceeds 4,008 Inches.

Pigton Clearance in Sleeve (At Skirt)-—---------- .0035t0 ,0045 Inches

PISTON AND PISTOM PINS

Piston Material --~mem- e ot e o Aluminum
Piaton Weight (less Pin)=-==mmeremmmmmmcaaeaaan 2.205t02.214 Pounds
Diameter of Piston at TOp ~~scemmcmcmnns - 3.964 to 3.968

Diameter of Piston at Top of Skirt
(Measured Immediately Below Oil
Ring, Across thrust Faces)——=-—---—————-—mmemmemmmun 3,996 to 3.997

Piston Pin§ ---—=—ccceua Full Floating Tvype;Held in Position with Snap
Rings in Piston; Replaceable Bronze Bushing in
Connecting Rods.

Piston Pin Lengthe-e—cmmm e e e 3.395 to 3,4051Inches
Piston Pin Diameter —=------cooommmommeo 1.3583 to 1,3586 Inches
Piston Pin Fit in Piston ====ceremmccmcmccumemanen .0001 to .0003 Inch
Pigton Pin Fit in Connecting Rod Bushing --vr-a-uer .0004 to.0011Inch

PISTON RINGS
Rings Per Piston =-eremecmcmmrvennan= 4 - (3 Compression and 1 Oil)

Compression Rings (Top 3)

18t (Top)Ring -~—---=-- Chromium Plated;Relief Indicates Top Side
2nd and 3rd Rings —------c=cmmmcoonan Tapered Face, Top Marked
Width of Ring8 (ALl 8)------ccmmmommmmeee e 0830 to .0935 Inch
Ring End Gap(All 3)When Compressed
in 4.000 Inch Cylinder w-r=-wrmemeccmmamcmacaaaa .013 to .023 Inch
Side Clearance in Groove of 1st(top)Ring ~—----~ .0025 to .0040 Inch
Side Clearance in Groove of 2nd and 3rd Ring -~-- .0020 to .0040 Inch
Oil Ring ---===w~=-=mm=m-oomnon To install Replacement Ring, Follow
Instructions Packed with Rings.
Width of Ring (Both Original and Replacement)------~ .2485 to .2490 Inch
Ring End Gap when Compresded in
4.09 Inch Cylinder ~===c—=m=mmmmmmm e e .002 to .0035
Side Clearance in Groove (Original Equipment)--~- ,0025 to .0065 Inch

{Replacement Ring)------ 0036 to .0079 Inch

cCc-8

CONNECTING RODS

Piston Pin Bushing ~—~rrmr-rreermacan= Replacement Bronze Bushing,
Ream in place. Use 1.3590 to 1.3594 Reamer.

Fiston Pin Hole Diameter in
Rod (Without Bushing)=~-=se-ceemmmmrccvasa e 1,483 to 1.485 Inches

Inside Diameter of Piston
Pin Bushing in Rod -=-~~—cacumuua 1.3590to 1.3594 Inches; Install New
Bushing if Inside Diameter Exceeds 1.363

Connecting Rod Bearing ~---==--= Replaceable, Precision Steel Backed,
Copper Lead Alloy Liners.

Connecting Rod Cap3¢rews ~~-----—- Self Locking Type, No Lock Wire
Required-May be Used More Than Onece.

Connecting Rod Length (Center to Center Between

Pin Hole and Bearing Jourral Hole -——~-—-—--—- 10.499 to 10,501 Inches

Bearing Liner Width =-e-mmeemamamaaaan - --~ 1-5/8 Inch

Diameter of Crankshaft Journal Hole

in Rod (Without Liner )-=~-==wsvommumeen oo 2.9005 to 2.9010Inches

Inside Diameter of Bearing Liner (Standard

Liner in Place in Rod and Capscrews Tight) ==--- 2.7503 to 2.7518 Inches

Diameter of Crankshait Rod Journal «=r——-ae--vv 2,748 to 2,749 Inches

Clearance Between Rod Bearing

and Crankshaft Journal ~~=-=--~ .0015 to .0036 Inch;Install New Bearing
Liners When Clearance Exceeds.006
Inch.

Undersize Bearing Liners

Available for Service -=---=cecmacmmacaao. .002, .010, ,020, .030Inch

Allowable Connecting

Rod Bearing End Play «c-=rmemememmmcam e —imam .005 to .012 Inch

CRANKSHAFT AND MAIN BEARINGS

Crankshaft -=---—-—o-occmme o Balanced Drilled to Provide Pressure
Lubrieation to Main and Connecting Rod Bearings

Type Main Bearings --~--~--—-~ Replaceable Precision, Steel Backed,
Copper Lead Alloy Liners.
Bearing CapSerews ==we=soemaramu_ Self Locking Type,No Lock Wires
Required - May Be Used More Than Once
Bearing Taking End Thrust -=-«-- 5th (Two Replaceable Bronze Thrust
Washers.)

Crankshaft End Play {Measured

At No. 5 Main Bearing)----=-=—sm=mumumau .004t0 .012 Inch;Install New
Thrust Washers if End Play Exceeds
.020 Inch.
GOversize Thrust Washers for End
Play Available for 8ervi¢e —----m-ecmmmucnroma .006 Inch
Connecting Rod Bearing Journal Diameter --------~ 2,748102,749 Inches
Main Bearing Journal Diameter —===--r--eeecara 2.998 to 2.999 Inches

Crankshaft Main and Connecting
Rod Journal Bearing Out of Round -----—=m~---= Maximum .001 Inch

Inside Diameter Of Main Bearing Liners
{In Place and Capscrews Tight)-=wecemcmemeanne 3.0006 to 3.0026 Inches

Clearance Between Main Bearing
Liner and Journal —--=ww—ema_—— .0020 to ,0046 Inch:Install New Bear-
ing Liner when Clearance Exceeds .0065 Inches.

Width of 1st,3rd,5thand 7th Main Bearing Liners -~------ 2-7/32 Inches
Width of 2nd,4th and 6thMain Bearing Liners--~—-=m—--— 1-5/32 Inches
Width Between Crankshaft Main Bearing Cheeks:

A.3rd,7th ——— 2.620 to 2.630 Inches

B.2nd,4th and 6th ---~-—-=-c--remmmamana 1.5575 to 1.5675 Inches
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L g 2.624 to 2.626 Inches

Width Between Crankshaft
Rod Bearing Journal Cheeks --==-—caowumuaua 1.9975 to 2.0025 Inches

Undersize Main Bearing Liners
Avallable for Service ====-cecmrmccmnreccmac e .002,.010,.020,.030Inch

Crankshait Main Bearing

Journals should

be ground 10 ------— 2.988-2,989Inches for .010Inch Undersize Bearing
2.978-2.979 Inchesfor.020 Inch Undersize Bearing
2.966-2.969 Inches for .030 Inch Undersize Bearing

Undersize Connecting Rod Bearing
Shells Available fOr Service ~—----mmmm—eecaan .002,.010,.020,.030 Inch

Connecting Rod Crankshaft
Journals should be
ground to -=mmwmmmm 2.736~2.739 Inches for .010 Inch Undersize Bearing
2.726-2.729 Inches for .020Inch Undersize Bearing
2.718-2.719 Inchesfor ,080Inch Undersize Bearing
CAMSHAFT BUSHIRGS
Number of Bearing Surfaces on Camshaft --wrwm—mrr—meroee e 5
Type Bushing ~---—~----- Replaceable, Precision, Steel Backed Babbitt
Bushing Lubrication ----Pressure Lubricated from Oil Pump:Camshaift
Drilled to Provide Pressure Lubrication to Valve
Rocker Arm Assembly,and to Timing Gear Train.

Diameter of Camshaft at Each

Bearing Surface-r=-=—mm=-emmmmn o 2.246 to 2.247 Inches
Ingide Diameter of Each Bushing

{Measured when in Place in Block)-—=--———--- 2.2484 to 2.2514 Inches
No. 1(Front)Bushing Length =-=m-meemmecmummmaacanan 1-21/32 Inches
No. 2., 3 and 4 Bushings LengthS-remrr=meemmacmmanan 1-7/16 Inches
No 5. Bushing Length ——~—- e o 1-5/32Inches
Camshaft End Play-~--~--- Automatically Taken up by Spring Loaded

Thrust Button in Front End of Camshaft. Bronze
Washer Provided Between Drive Gear and Front
Bearing.

Camshaft Bronze Washer

Outside Diameter ~~ee-—-cccmmmcc e 3.240 to 3.260 Inches
Inside Diameter-------uo oo 2.250 to 2.260 Inches
Thickness --- -=~~.1225 t0.1275 Inch

VALVE PUSH ROD LIFTERS
TYPE = e e e e e e e -Mushroom Type

Outside Diameter of End that Projects

into Block 8097 to .8102 Inches
Diameter of Bore in Block for Lifter-~-n-mm=anan-= .8115 to .8130 Inches
Oversize Lifter Available for Service-m===u=--. .010 Inch Oversize Lifter
Bore in Block Must be Reamed to-~-===n-mmn-- . 8215 to .8225 Inch for
.010 Inch Oversize Lifter.
VALVES
VYaive Tappet Clearance
INtAke —-—--mmm -— - ~ .015 Inch,Engine Cold
Exhaust «ce e c e oo e .025 Inch,Engine Cold
Exhaust Valves
Angle of Valve FaCe-memmmom o me e e e 44 Degrees
Maximum Valve Face Runout ---ceoemmemememe oo .002 Inch as Deter~
mined with a Dial Indicator.
Diameter of Valve Stem «=-~mma=-, .400 to .401 Inch; Install New Valve if
there is More Than .002 Inch Difference
in Diameter at any Point on Stem.
Inside Diameter of Valve Guide ~-==ma-mmaauux -=== 4045 to .4055 Inch
Valve Stem Clearance in GUide =-mmccmecamecomaca .0035 to .0055 Inch
Valve ROtators ==--memammmo e e e - Positive Type

Exhaust Valve Seat Insert

Seat Angle «uwmmm o m e e 45 Degrees
Seat Width -—-————- oo mme L L T T T T —— .081 to ,096
Insert Height —=rme e mem e m e e .250 to .255 Inch
Outside Diameter of InSert-—------ccammmemeau_o 1.630 to 1.631 Inches
Ingide Diameter of Insert -==-ca- e —mmmrmm——— 1.370 to 1.380 Inches
Maximum Allowable Seat Runout===-e-mmaamcua o .002 Inch as Deter-

mined with a Dial Indicator,
intake valves

Angle of Valve Face -—-——- = mmemm e e 44 Deprees

-.002 Inch as Determined
With a Dial Indicator.

Maximum Valve Face Runout

Diameter of Valve Stem -~=--=-~~nm . 402 to .403 Inch; Install New Valve
if thereis More than ,002 Inch Difference in
Diameter at any Point on Stem.
Inside Diameter of Valve Guide ---.4045t0.4055 Inch (After Assembly)
Stem Clearance in Quide ~=--crmccmmrcmcmcm e cem .0015 to .0035 Inch
intake Vailve Sea!

Seat Angle —---—- - 45 Degrees

Seat Widthe - = mrmmmmmoe et .070 to .086 Inch

Length =ee e e o e e e 3-5/8 Inches
Outside Diameter ««=mmewammmce e e L7510 to 7515 Inch
Inside Diameter ——----—~mmwmec ool .4045 to .4055 Inch
Valve Stem Clearance in Guide ===mrrecmeecaumanaa .0035 to .0055 Inch
Distance Above Head Guide Must Protrude------ 1-1/16 Inch Press Fit

intake Valve Guides

Length ————— - e e e 3-5/8 Inches

Qutside Diameter —------wuum ool 7510 to .7515 Inch

Inside DIameter--- oo mmmmmmemm e i e .4045 to .4055 Inch

Valve Stem Clearance in Guide--=-======cmnuumuan .0015 to .0035 Inch

Distance Above Head Guide Must Protrude------ 1-1/16 Inch Press Fit
VALVE SPRINGS

Free Lengthe - m e Approx.2.433 Inches

Spring Pressure at Compressed Height of
1-17/32 Inches(Valve Open)----————— 95.5 Pounds; Install New Spring if
Pressure is Less Than 85 Pounds.

Spring Pressure at Compressed Height of
1-15/16 Inches(Valve Closed) m=mmmmu= 45 Pounds; Install New Spring if
Pressure is Less Than 41 Pounds.

ROCKER ARM ASSEMBLY

Rocker Arm Bushing§-w---—---- Replaceable Precision Bronze Bushing
Number of Bushings - -— 12
Lubrication-«---c-weneun Pressure Lubricated; Crankease Oil to Roc-

ker Arms Metered by Camshaft.

0il Holes in Rocker Arm Shaft ---~ Qil Holes Must Face Push Rod Side
of Engine Only.Shaft Cannot Be Rotated.

Positioning of Exhaust Valve
Rogker Arms ~----——r-memmemamay, Spacer Washers Position Exhaust
Valve Rocker Arm and Eliminates End Play
Without Binding.
QOutside Diameter of Rocker Arm Shaft ~~e-cveou-na .872 to .873 Inch

Ingside Diameter of Rocker Arm Bushing ~------—--- .8745 to .B755 Inch




DL PUMP

Type ewevammaa= e e e Positive Displacement, Gear Type Pump
Driven off Camshaft

Pressure Relief Valve «----r Maintains 40 to 45 Pounds Full Pressure
(01l Warm, Engine Operating at Full Governed

Speed) Relief Valve is Adjustable.

WATER PUMP AND THERMOSTAT

Type of System ~-=-c-c-ommomcnnn Presgsurized Thermostat Controlled
By-rass Type;Forced Circulation(Pump).

Type Pump m—————— e Impeller Vane Type
Temperature Control «-=ee-eemeeeeeaa. w-=w~ By-Pass Type Thermostat

FUEL SYSTEM

Type of System. - Gravity Flow

Carburetor Zenith Series 62

Float Level weememecmmacaaaaae o 1-39/64 Inch from Machined Suriace
of Cover to Top Surface of the Float.

Load Jet-rmre—mem—me ——— Adjustable

Venturi Size 1.220 lach Dia. Throat

Flange s - SAE 1-1/2 Inch
TIGHTENING TORQUE SPECIFICATIOMNS
Engine Torgue in Size Threads Type
Ft. Lbs. per in.

Camghaft Nut —=e-——wu—mu 125 1-1/8 12 NF*
Connecting Rod
Bearing Capscrews-—e——--- 85 to 105 1/2 20 NF
Crankshaft Pulley Bolt---- 100 5/8 18 NF
Cylinder Head Cover
(Valve Cover)Stud Nuts---- 5 Max. /16 20 NF
Cylinder Head Stud Nut§--- 120 to 125 9/16 18 NF
Cylinder Head Bolts
(Grade 8)=wvemmmemcammnaan 145 to 150 9/16 18 NF
Engine to Flywheel Housing- 80 1/2 20 NF
Dust Cover and
CapSCreWsS mmsmrmmmr 50 1/2 13 NC*»

Flywheel to Crankshaft
CapACIrewS-—~mmmmmmmmmm e 100 5/8 18 NF
9/16 18 NF

Engine Mount--====cenmaa= 200 5/8 18 NF
400 3/4(rubber 16 NF
mounted)
200 3/4(spring 16 NF
mounted)
Generator Mounting
CapScrews »m—w—me—ce—woue 15 5/16 18 NC

Injectors, Diesel Fuel

Clamp Stud Nuts, Injector
to Cylinder Head
(Diegel)-——~-mm—wmamm e 14 to 17 3/8 24 NF
Injector Nozzle Cap Nut
(Diesel)=====mmm—mcoo e 50 to 55
Powrcel Clamp Screws
(Diesel)-=mmmmmmmmmemaee 100 1-1/8 16 NC

Mainbearing Capscrews-- 145 to 155 5/8 11 NC
Manifolds

Manifold Clamp
Stud Nutg—-w-ceweaouanao 25 7/16 20 NF

Ft. Lbs.
Exhaust Elbow Stud Nuts
and Capscrews-=------—-- 25
Water Manifold Hold Down
CapsSCrews——=—c-rommem- 15
Qil Filter Mounting
CapSCrews ==--eramcmema 25
Qil Pan Capscrews-----—- 10
Rocker Arm Bracket Studs
and CapSCrews--------=nw 40
Water Pump and Fan Shaft
Nub--sms e e e 60
Water Pump Mounting
CapSCreWsS-mmmemamcacnon 25
Locder Torgue in
F1. Lbs.
Converter Housing to Fly-
Wheel Housing=-—waw-ca-- 30
Transmission Mounting
Brackets —e---m-c-meaaaan 100
Transmission Bracket to
Frame ~cce--mmmmmccnca 200
Steering Gear to Frame--- 155
Hydraulic Pump Mounting-- 50
Hydraulic Valve Mounting
CapSerews reemmmmemmn=s 25
Lift Cylinder Head
CapsSCrews——--———c-mruw- 140
Lift Cylinder Piston
Rod Nut ----memmia o 300
Tilt Cylinder Head
CapsSerews —--————rmmamnn 90
Tilt Cylinder Piston Rod
Nut = mrcmms e mmeeee 175
Axle Mounting Bolts a=~w- 400
625
950

(W-9 Series B only) 550

Wheel Mounting Nuts--~-= 250
NOTE: The above Specifications
are given in foot pounds dry torque.

1/2

5/16

3/8

3/8

7/16

3/8

Size

3/8

3/4

[ o2

per In.

13

18

16

16

14

18

16

Threads
per in.

16

11

16
11

13

20

18

12

20

14

16

14

14
14

16

NC

NC

NC

NC

NC

NF

NC

Type

NC

NC

NF
NC

NC

NF

NF

NF

NF

NF

NF

NF

NF
NF

NF

*NF - National Fine
**NC - National Coarse



ENE RAL TORQUE SPECIFICATION TABLE (Revised 5-64)
USE THE FOLLOWING TORQUES WHEN SPECIAL TORQUES ARE NOT GIVEN
MNOTE: These values apply to fasteners as received from supplier, dry, or when
lubricated with normal engine oil. They do not apply if special graphited
or moly-disulphide greases or other extreme pressure lubricants are

used. This applies to both UNF and UNC threads.

SAE Grade No. 5 B *
olt head identification
marks as per grade
ote: Manutacturing : Sl e o d
Marks Will Vary Torque Foot Pounds Torque Foot Pounds
Bolt Size Min. Max. Min. Max.
174" 9 il 12 15
5/16 15 18 24 28
3/8 35 40 45 50
7/16 54 60 70 80
/2 80 290 no 125
916 1o 120 160 180
5/8 150 165 220 240
3/4 260 280 380 420
7/8 360 400 600 660
| 540 600 900 1000
1-1-8 720 800 1280 1440
1-1/4 1000 1100 1800 2000
1-3/8 1460 1680 2380 2720
1-1/2 1940 2200 3160 3560
* Thick nuts must be used with Grade 8 bolis

TIMING CHART

FULL LOAD
ENGINE GOVERNED NUMBER OF DEGREES
EMGINE SPEED
(W8B)
A401D (W9B) 2000 33° BTDC
(w1ioB)
A401D (W10) 1800C 31° BTIDC
A451D (W12) 2000 31° BTDC
(W8B) 4° BTDC (static)
A377G (W9B) 2000 o i
(W10B) 28" BTDC (Running of 2000 RPM)

VALVE TIMING
With valve clearances set correctly, dial indicator mounted above valve stem, reading
taken with valve ,040" off its seat.

A401D Inlet Opening (No. 1 Cyl)}y ——-——---—----—-——----mmmm oo 3° BTC

A377G Inlet Opening (No, 1 Cyl)) -—------m----—m—=-mommo oo 6° ATC
"Inlet opening' ig the only position on these engines that can be checked by the crank-
shaft pulley marks, Since the crankshaft pulley is only marked to 5° ATC, the 6° ATC
mark will have to be measured and scribed on the pulley. Use the degree marks already
on the pulley for measurement. If this position is correct, it can be assumed that the
timing gears are correctly marked and properly assembled,

NOTE: The J 1 Case Company reserves the right to make im-
provements in design or changes in specifications at any
time without incurring any obligation to install them on
units previously sold.
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