480 SERIES B TRACTOR
TABLE OF CONTENTS

SERIES/SECTION SECTION NO. FORM NO.
10 SERIES - GENERAL
General Specifications ...ttt 11 8-80941
Detailed Specifications ............ciiiiiiiiiiiiiiian 1020 9-80732
Lubrication of Loader, Backhoe, and Three Point Hitch .......... 13 9-72255
IR o] T2 ({0 o XN 13 9-80911
. 20 SERIES - ENGINES
Cylinder Head and Valves .......cooiviiiiininieeiensraennanss 2014 9-80473
Cylinder Head, Valve Trainand Camshaft .................... 2015 9-78835
Engine Block Assembly ... i 2024 9-77005
Crankshaft, Main Bearings, Flywheel and Oii Seal Repiacement .2035 9-78865
Cooling System .. ..ttt it ittt 2055 9-78815
CylinderHead and Vaives .........ciiiiiiiininiinnennrnenas 22 9-80511
Engine Block Assemblies ........coiiiieiiiiieiiiinieneaaanns 23 9-80431
Air Cleaner, Restriction indicator and Pre-Screen ............... 24 9-80531

30 SERIES - FUEL SYSTEM

Fuel Systemand Filters ....... ...t iiiiiiinieennennnsn 31 9-80551
Roosa Master Fuel Injection Pumps ........coieviiieneinenns 3022 9-80422
Roosa Master Fuel Injectors ........ccoviiiiiiiiiiiiiininnnnnnn. 33 9-80411
Model TSX Series Carburetor ........ccoiiiiiiiiiiiiinnnennnnan 35 9-80581
40 SERIES - HYDRAULICS
Hydraulic Diagrams, Troubleshooting .................oviuian, 42 9-72255
Power Steering Oil Filter ... ... iiiiiiiieiinnieiiinnenaann, 42 9-80991
EQUIpMENnt PUMD ..t i ittt tieeeaeennnannnannns 43 9-72085
D58533 Equipment Pump ..........ccieunn.... tteeaenaan ;....43 9-72255
3 PointHitch Cylinders .......cciiiiiiiir it iienenannans 44 9-80821
Loader Control Valve ... .ottt iiiiieeenanonann 44a 9-72255
Backhoe Control Valve ... ... ..ottt it iieaann. 44b 9-72255
Three Point Hitch ControiValve .........ccciiiviiiininnenenn. 44d 9-72085
Backhoe Control Valve ................ ettt et 44e 9-75485
Cylinder Removal and Installation ................c.coeiiiiit, 45 9-72255
Loader Cylinders ......cooiiiiiiiini it iiiieiieeaaaaanaanns 45 9-72085
Backhoe Cylinders ...ttt iiiiieeraeenaanns 46 9-80961
Hydra-Guide Hydraulics Guidance System ..................... a7 9-72085
Boom Lockout System ... ..ottt i it 49 9-72255
Boom Lock, D56102 Lockout Valve Sn 5224733 and After ........ 49 9-72255
50 SERIES - STEERING
Power Steering Pump andHand Pump ............ccoeoivena... 52 9-80611
Steering Control Valve ........ciiiiiiiniiiie it aiinaennans 53 9-80671
Steering Cylinders and Adjustment ............ ..., 54 9-80621
Steering Axle and Wheel Bearings .................... [ 55 9-80631
60 SERIES - POWER TRAIN
Four Speed Transmission and FinalDrive ...................... 65 9-80641
Mechanical Shuttle ...ttt i 66 9-80771
Dual Range ASSembly ......iiiiiiiiiiiiiiii et iannnneas 67 9-80781
11 INCh ClUtCh L i i i ittt it e 68 9-80792
Independent Power Take-Off ... ... .. ..., 69 9-80811

CASE CORPORATION Burl. Form 9-72255 Feb 1980 PRINTED IN US.A.



SERIES/SECTION
70 SERIES - BRAKES
Differential Brakes, Differential Lock and Parking Brake ......... 74
80. SERIES - ELECTRICAL
Wiring Diagram ... ...ttt 81
Distributor Ignition system ... ... ... . . i i i, 83
Battery Servicing and Testing ..........ciiiiiiiiarnaann 85
Starting or Cranking Motors ........ciiiiiiiiir i iinnenn.. 86
90 SERIES - MOUNTED EQUIPMENT
o - T 1= O PN 92
Splitting the 480-580 Series B Tractors Between the Torque Tube
and Final Drive ... .. i it i i e 92
Backhoe™ ........ceiiiiiiiit, et e e ea et 93
Three-Point HitCh ...ttt it iiieiieneanns 97
Three Point Hitch Anti-Leakdown Kit ........................... 97
100 SERIES - HOW IT WORKS
How it Works Hydrostatic Power Steering ..................... 151

SECTION NO.

FORM NO.

9-80691

9-80921
9-74625
9-74505
9-74575

9-72255
9-80711
9-72255

9-72255
9-72255

9-80801


https://best-manuals.com

Section

GENERAL SPECIFICATIONS
480 SERIES B TRACTORS

SERIAL NUMBERS

MODEL AND SERIAL NUMBER ENGINE SERIAL NUMBER TRANSMISSION SERIAL NUMBER

DIESEL ENGINE

General

TYPE eeriverrvnerennnns “Case”” Open Chamber Combustion 4 Cylinder, 4 Stroke Cycle, Valve-in-Head.
FIFNG OFAEI ..onieiiii et e s e e e e e e et e e e eena e e eaae s s ees e e s neenen s 1-34-2
BOTE it et e e r e st st s eaneans 3-13/16 Inches (96.8mm)
1] 1 ). OO RROTSSR 4-1/8 Inches (104.8mm)
Piston Displacement ..........ccccovivviiiuiiriiiiiiiniirierineneteneniereeeerenns 188 Cubic Inches (3 080.8cm3)
Compression RAIO .......cooiiiiiiiiiiiiiiiiiii et e et e e e e e e e s e e e aees 175t 1
CYIINAEr SIEBVES ....coiiiiiiiiiiiiiiiiiiiiii et erresae s eee it e s e s e eb e ene s eeeeeaeeens Removable Wet Type
N0 Load GOVEIrNed SPEEA .........ccccevvirirereerieeiereiiieeeeitinieereenieeesetstenennsesrerernnsnsssssssmnnnss 1900 RPM
Rated ENgINe SPEeQA ......c.ccoiiiiiiiiiiiiiiiiiiiiiiniiirieiieeiiireerne e eeeiee st e eertan et e e e eaerrareses e nes 1750 RPM
Engine Idling Speed .........coooiiiiiiiiiiiiiiiiinic e evan e e et reaans 600-650 RPM
*Valve Tappet Clearance (Exhaust) .....c...ccooevvieevrennirnrenennn. (Hot and Cold) .014 Inch (0.356mm)

(Intake) .oooccveirniiiiiiinniiniininniiini, (Hot and Cold) .014 Inch (0.356mm)
*Hot Settings Are Made After the Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes.

Rac. Form 9-80941 emisre,
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Piston and Connecting Rods

RiINES POI PUSIOM .1iiiiiiiiiiiiiiiiiiiiiieeiiicerresestesatsssasessscncrrenssssessestassssessssassssssssnsastsssrsasssssssssssssnsones 3
Number of Compression RINES .....cccviciereierioiiriimsitiiociriereestosissssssstessesscsstarsasrsssrssssssssssssesssassasass 2
NUmber 0f Ol RINES . oiiiiiiiiiiiiriiiiieveretrrreciassiscsscssensensrnsansenssnessssssssssasssssssssssssssssssesasssserssanssssosas 1
TVDE PINS Lottt it e ettearesscenserssresnssnssnssssnnesnssassnasnssessnssssnsasanes Full Floating Type
Type Bearing ...ccccevvvvinieviciicinnnen, Replaceable Precision, Steel Back, Copper-Lead Alloy Liners.
Main Bearings
NUMDET Of BEATINES .coeciiiiiriiiiiieiiiiriiririeerieertrieerresesssesrsserssosarssssssossssssssessssssnsssssssssessssnessnns veverneras 5
Type Bearings ....ccccccevvvvvvvvvenineanns Replaceable Precision, Steel Back, Copper-Lead Alloy Liners.
Engine Lubricating System
Oil Pressure ........cccceeeveee. 50 to 70 Pounds (3.5 to 4.9 kg/cm?) with Engine Warm and Operating
at Rated Engine Speed.
TYPE SYSIEIM ittt s e e eene s see s sana e s s e e ennaes Pressure and Spray Circulation
10) O 2411 ¢ 1} o J OO O PR Gear Type
DIl IO o oniiiiiiiiiiiiiie e iertieee et teeaeiestersestesesstasssessssssssssessssssansssssossnssnnsas Full Flow Spin on Type
Fuel System
Fuel INJECHION PUIMD ..cciiiiiiiiiiiiiiiicrrneernesttiassrresassessssnserrsnsssnsssnsenstosssssssassresnssnssnenns Roosa-Master
Pump TIMING ..o rrreer e vneerseecansesenesasnsssnesnnssnsnns 4 Degrees Before Top Dead Center
O] TN 0TS iniiitiiiiiieiiiiiiieererrieeaiieenantecsssnsesnsssnsssnsonsasnsesonsnssssonsasnsnsssessnssnesassosensnsaness Pencil Type
B (Opening Pressure 2800 PSI).
Fue! Transfer PUMD ..ot tisesesstrseseenssossessaesnssons Vane Type, Integral Part of
Injection Pump.
GOVEITNIOT ..iniivininiierereateneneeerererasaerersansess Mechanical, Fly-Weight, Integral Part of Injection Pump
1st Stage Fuel FIHET ...oiiiiiiiiiiiiiiiiiiiiietetsisiottoteressssienscssanssnsessssnsssssornsessnsnane Replaceable Type
2nd Stage FUel FIler ...coiiviieiiiiiiiirieernirreirnciussrnrnsnreeerassessersssncsssessessarsansassrenne Replaceable Type
Fuel Tank Water Trap and Drain .........c..coceiieiinninriiieenincenernnness Located in Base of Fuel Tank
Fuel Tank Capacity ....cccccviiirerieeiriiieiieienecansesscererssesrosenssenessrnerarssensss 22 U.S. Gallons (83.31 liters)
SPARK IGNITION ENGINE
General
TYPE it eitiieeeierieeeerceeeteeeernersuesetansserssanssstarestrrsrsesnssenes 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
FULING OTAOT oeniiiiiii ittt ettt eee it s s tasae s tatsansssstausanssenssssssasasseserassnsstonsennassssnnsasen 1-3-4-2
BOTE  ciiiiiiiiiiiiritiieeei i earereerneraaternasasenesruaaraaasitstressnetoesrnssshtatnanasasssessinnsannan 3-3/8 Inches (85.7mm)
ST OKE  oriiiiiiiiieeiteeeie et s eraenetu e taraneensatras st ssbbottaaaatasiabtsesteretiesosestsisnnns 4-1/8 Inches (104.8mm)
CoMPIeSSION RAIO tiuuiiiiiriiiiriiiierieeiercrinerensiirrertesrscreneseeesstsressessostosarsessossssssssesensarnsssesssans 71t01
Piston DiSPlacement .........cccceceeiveiiiunirimeieeiniiiiremiesteciemiiueirasescnosnes 148 Cubic Inches (2 425.3cm3)
No Load Governed SPeEA ........ccccciireiiiriiiiuiiiiimiiieiuniitiitiuiesrreisisstsssissssssssssssssssssssansssssse 1960 RPM
Rated ENgine SPeeA ......c.cccceviiiiiiimnieiiiiiiiiiiiiiiiieeiiii et cesttastarsierssesttnssssesstsnssssass 1750 RPM
Engine IAHNZ SPEEA ...ccciiiiiiveiiiiiicieiiiittii ittt reiie et srat s sbsssraesanessenssas 600 to 650 RPM
*Valve Tappet Clearance (Intake) .......cc.cccevemmmvrienieiiniinncnn (Hot and Cold) .014 Inches (0.356mm)
(EXRAUSE) eevvvieeirierrerennirrnsrncacrasencsrocenssnses (Cold) .020 Inches (0.508mm)
(Hot) .014 Inches (0.356mm)
Exhaust Valve ROTATOIS ..ccciiiiiieiiiereiiiiitiietiieciiinittissiaisenioteserssstsstasssresssessssssasanss Positive Type

*Hot Settings Are Made After The Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes.
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Piston and Connecting Rods

Rings per PIStON ......c.cciiiiieiiiieimiiiiceennsrcsestiesscacressssssesssassssss receceserercnaerrasnresssoecasssnasesrsessersansans 4
Number of Compression RINES ......ccccciiiieeirmiirererecrsiosiossetissietsstaserstssassacassrestassssssssascessnssassrnsassens 3
Number of Oil Rings ......coceevvirnieireneneennnes M eeereeseserereretnraserereseenenantteteasttietentantenenterrerennsasatessasernten 1
TYPE PN i iiiiieeiitecterteetereteteenesenstassnsesesssstossesassastsstasssssssnsosesnssnsnsane Full Floating Type
Type Bearings ....cccccceevevevceearnnnnnens Replaceable, Precision Steel Back, Copper Lead Alloy Liners.

Main Bearings

NUMDEE Of BEATIMES .ceeuveniieireiiieierinierrrerererssrressrsssasessssssassssessssssssssessassosssssssssensosasssssaresssansnsnssnsas 3
Type Bearings ......cccccocvveevennrennas Replaceable, Precision Steel Back, Copper Lead Alloy Liners.

Engine Lubricating System

Oil Pressure .......c.ccoceeveenee 24 to 32 Pounds (1.7 to 2.3 kg/cm?) with Engine Warm and Operating

at Rated Engine Speed
TYPE SYSLEIML ...ciiiiuieiiiniiiieiricrerenieteerassrssesssasonsessestassssssnssesesssassssassanasnns Pressure Spray Circulation
Ol PUITIP ..oiniiiiiiiiiiiiiiiiiiiiisitisieriisesitansesrsssossesssesssssssssssssssssssssessassssssnssasssssssnssssasessannse Gear Type
Ol FIILEE oottt riiiiiiiiirrereetenceessnarecsncsesrensessaasensaesressssssnrsassansassmsansnss Full Fiow, Spin on Type

Fuel System

Fuel Tank Capacily ....cccceciiiiiiiiiniiiiniiciniessesiosecresessosrrosscsussssessessssesass 22 U.S. Gallons (83.3 liters)
Carburetor ........cco.eeeeeeee Marvel-Schebler (w/solenoid shut-off) 1-1/4 Inch SAE Flange (31.7mm)
Fuel SIraiNer ..cc.iiiiiiiiiiiiiiinieriirincnienieecsasseresassecsssssnsascssssans In Sediment Bowl Under Fuel Tank
Fuel FIlter ..ocviuiiiiiiiiiiiiiiiiiiiiiiniciitenrircectettesiessissssrosssassssasssrssnssses Mounted on Fuel Strainer Head

Distributor Ignition

(01] 1 17- Ve Al 2031 1A ©F: Y « S U OO .020 Inch
DWEIL ANEIE cooniiiiiiiiiiiiiiiaiiieirettertereetereerasestessesesosssasasssssstasssesssstessssssnssnnsnessessssssssnsnnssssnsnssnnsnnne 700
SPATK PIUZS eeiniiiiiiiiiiiiiiiiiiiiettririisressas s attassassnsiesosssnsassansssssessasassnssessaseresnasasns Prestolite 18 8
PIUZ GAP cuiiiniutiuiiiitiitiiiiittiettecarretecnssosesssseassssssstoscosassrssesssssrsonsssassssansassnsasenssaassssssrsssnss .025 Inch
TREEAA ..evieiiniiniiiiiiiiiiirerieiretsttttaereesetssencetecsssscessssnstnssssassssnsnsessssnassssscessnsnsnrsessssesnnnsssansasonnes 12mm
ShanK LengtR oo irieititrrtereterreessacsscssessrnseesnrnsessesenssssssasssessnsssnsssssnessessorssssnanss 1/2 Inch

Engine Timing

Static TIMINE ..ooreiiiiiiiiiiiii et cteee e crtaeeereeecanseresssesssasssassssnsassssssssseassesnnsassansssosses 50 ATDC
Running TIMING ....c.coiiiiiiiiiiiiiiiiiiiierrrrrricrreeerreeesasstcrsencrensssassssnenes 25° BTDC at Rated Speed

GENERAL SPECIFICATIONS
Cooling System

01 0%: Lo 1 0 0 -1 D ) T 16-1/2 U.S. Quarts (15.6 liters)
(14BG)  ceiiniiiiiieeiiieeecieiiereeraceeceransassansceessesssarsssasssasssnssnsasassans 14 U.S. Quarts (13.3 liters)

Type Of SYSLEIM ..corvuiinriiiiieiiiiiiericcerticeri et sae st eeaearae e Pressurized Thermostat Controlled
Impeller Type Pump.

3527 1 E: 11 ol U Heavy Duty Fin and Tube Type
Thermostat ......ccoceeverniieiiiuieirenenens Starts to Open at Approximately 177°F. Fully Open at 202°F.
Pressure €Cap ReQUITEA .....coiriieiiiiiiiiiiieiieeincteetertesrecresrestnsssssnssosserassssesassesssscansessrsnsanssnsssas 4 PSI

When using a proper operating pressure cap, the engine temperature can safely rise to 230°F.
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Electrical System

Type of System - Diesel and Spark Ignition ......ccccceieiiiiniiiinniiiniienne. 12 Volt Negative Ground
Batteries (Spark IgNItiON) ...c.cocceiieeiriiiciniiieiiirioisiotasinecssieesasescsssasrasascssossassosses (1) 12 Volt Battery
(DIESCL) ceereeniiniiirncnicrnctrecaiecerncrescerecnnssrarsanranns (2) 6 Volt Batteries Connected in Series

Parking Brake
TYDE eeeeeneeeenarenrncensascneaeessiaesocrans Hand Operated Ratchet Type, Operated from Operator’s Seat.

Differential Brakes

YD et et e e euceeeeaeneeacrnanansnsassnsnsassns Heavy Duty, Disc and Band Differential Brakes

Brake Pedals ............ Can Be Locked Together for Safe Road Travel or Operated Independently
for Steering Assistance

Mechanical Shuttle - Four Speed

CIUtCh TYWPC .uivriieiiniiiieiienreetnrnnrncssscrosaseossesssassnssssessene Foot Operated, Spring Loaded, Single Disc.
DiISC SIZE eurriniriniiiiiiiiiiireetiereceeerrearenresanssnresesssssnes feesereresteeseaseanasessresnerasetissansan 11 Inch (279.4mm)
Throwout BeariNE ....ccccccceeierieieerrniirereernsrerssssiussessesssssssissssscsssasssssnoes Ball Thrust w/grease fitting
TraNSIMISSION ..eniiiiiiiiiiiiiiieereteretsaerteasessncnscscrscasssssacsnsetastesssacstassorsesessassassrsesassssossane 4 Speed Gear
Dual Range Shuttle ......cccoceevueiiiiinieereneennnnn. eteerariseeansensearnneeen Mechanical Actuated Forward and

Reverse Clutch
| S0 N6 ST PP U PSPPSR PUN Independent

Mechanical Shuttle - Dual Range

CIUTCH TYPE tierineniiriineiiesrireiniienniierasessseassasenensenensnsses Foot Operated, Spring Loaded, Single Disc.
DHSC SIZE uitnieniiiieeiiieniietertiesieasieressiesnsasessesresssrassrotessssssesansessansnasstossenssranssasenannss 11 Inch (279.4mm)
Throwout Bearing ..... Neeteetereeateeencererestasrestsoetttorasantnrntsiorresatrensastrorere Ball Thrust w/grease fitting
TIrANSITHSSION ouiviiriiiiieiierienreaeariitareerncienasessesesssscassassssssassesssssssssssstesssssnansonssrossanssnanses 8 Speed Gear
SHUEIE oeniiiiitiiieiieiieiieeeeriereettereeanrnesrnsasensessossossosstsssssssssssasssassnnsassrens 4 Speed Mechanical Actuated
Forward and Reverse Clutch

DUAI RANZE ..cenitiiiniieceecnreireensccensssroasasessossssssasssssssossossnsassanssssansnsasans 4 Speed Mechanical Operated
Low and Direct Drive

P O et eeteteietereeeaeeetessesasererasarrssrersborsasentsteratesastasnsaetacserraseatstetisnsannrenns Independent

Hydrostatic Power Steering

Relief ValVe PreSSUIE ...cccuciieiiiiiiiiiieiiiceeeirensissesesssasssssssrsssssssarsensassssssrsssasssssnssses 1500 to 1700 PSI
Pump Capacity at No Load Engine RPM .....cciiiiiiiiiiiiiiiinicinnnnininennninn, 6.7 GPM (25.4 1/mn)
Capacity of RESEIVOIT ..ottt s s se s rresisaaesesaseaes 1 Quart (.95 liter)
Capacity Of SYSTEIM ...cvvueiiiiiiiiiriiiiiiiairenerenetnererrteseeieraniiesstiesrneseasssrensasssns 2.5 Quarts (2.36 liters)
TYPE OFf Ol eeiiiiiieiiiiiiiiiii ettt e ieertastsrsaestsaesstsissnstesessssrnsassasesnassnsssssasssssrasensns Case TCH
Hand PUMD TYPE coceeiiiiiiiiiiiinirnciiiectitiuccenssiissssesssssersorsserssnsasanse Gerotor Bi-Directional Driven

By the Steering Wheel.
Actuating CYURAETS ...c.cceniiiiiiiriiiiruereirneciiaersesscresreserustmseosrcesssrnsess 2 Way Cylinders Are Integral

Part of Steering System.

Belt Pulley

Method of ENZAZEIMENT ..c.ccoiiiiiiiiiiininiiiiiiinirioiicrtitietseineresesoersrrosnsssssassnssnsrancses PTO Control Lever
PUulley DIQMELET ...c.cciuniiieeiienirnniertieesareetansstsssasssnsss inermssssssssasnssasessnsssesees 10.25 Inches (260.4mm)
Pulley Face WIAth ......ccoiiiiiiiiiiiiiiiiiiiiiiniiiiiiieniisaceiirsiseasriesessesasssecnancannaes 6.5 Inches (165.1mm)
Ratio Engine RPM to Belt Pulley RPM ..ccoiiiiiiiiiiiiiiiiiriietniiorirterseimmeseminnisecsosssseenssnes 153 to 1

1 RPM of Belt PULEY ..ocieniiniiinieniiiiieirecnaencecersacsacnscess 2.68 Feet (0.872m) Per Minute Belt Travel
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Power Take-Off

TYDE weeeeernerurimmneieiiiueiteieirestmirirossrsernassesssesesssssstorssesiesssrsstatanrnarssssesstersissotttaiosttansssttee Independent
ROLAtION ..oviveciiiiirieriiuieneenieorsisesesseoserssssaesonssrssosssnseres Clockwise
Spline Size ....cccooevvviiiiiirinnnn. 540 RPM at 1750 RPM ...cccccvvecrucrencnnruiencnncnnens 1-3/8” Dia. (34.9mm)

-

Z, \

= AN
Y J
E—
D
TIRE WHEEL
A 13.6-24 R4 W12-24 INTEGRAL
B 7.50-16 PR 11
C D ' E F G
91 INCHES {118 INCHES |78.4 INCHES|60.5 INCHES| 13 INCHES
(2 311Tmm) | (2 997mm) | (1 991mm) | (1 537mm) (330mm)

Overall Width (W15L-24 Integral RiM) ...ccormvreiiiriirniinniriiininiinineiecinniennnnn. 77 Inches (1 956mm)
Turning Radius W/BraKes ........cccieeermmmmuinreemnmuinncineiieiiniiiieceseinecienen. 125.2 Inches (3 170mm)
Turning Radius W/O Brakes .......c.cccccevvereeememminiinninniniiinienceeieineesnnianennen 133.2 Inches (3 383mm)
Front WHheel TOE-IN ..cccvcevierenrerenieerincrssressosssiosarseriensorecsssssssassssrssesovonssssssasasnere 1/4 Inch (6.35mm)
Front Wheel Tread (8L-16 RiIM) ...c.ccoiiiiiiimrinrirmrieinciineriirenneieinenssinreineennnn 57 Inches (1 48mm)

(5.50-16 RIIM) .evvvrencirirriireiruiiimiiiniieiimmieressrascniocenssaseossennss 54 Inches (1 372mm)
Rear Wheel Tread (W12-24 Integral RIM) .c.ccocevvviriiriniiiiieriinveneireniseneeenennnns 62 Inches (1 575mm)

(W15L-24 Integral Rim) ....cccovvvvvimmiiniieniiiinieiinninnccnnnnenn. 62 Inches (1 575mm)

(W12-24 Integral Rim, 1.81 offset) .... Dished Out Only - 66 Inches (1 676mm)

Rear Wheel Tread (W12-24 Demountable Rim) Wheel dished in and lugs inside - 60 Inches (1 52dmm),
Wheel dished out and lugs outside - 64 Inches (1 626mm), 72 Inches (1 829mm), 76 Inches (1 930mm).
Rear Wheel Tread (W15L-24 and W15L-28 Demountable Rim) Wheel dished out only and lugs outside
64 Inches (1 626mm), 68 Inches (1 727mm), 72 Inches (1 829mm), 76 Inches (1 930mm).
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TIRE AND WHEEL EQUIPMENT

Front
TIRE RIM | TIRE | THREAD | INTE |DEMOU| RECOM
SIZE SIZE | PLY | TYPE | GRAL (NTABLE PSI
SRR 39 ps
6.50-16 | 5.50-16 | 4 }] X [ (2.3 kg/cm?)
: 44 Psl
6.50-16 | 5.50-16 | 6 " X : (3.1 kg/cm?)
7.50-16 | 5.50-16 | 10 n X ﬁ 5o P
i e F.S. s (3.9 kg/cm?)
4 40 PsI
7.50-16 | 5.50-16 | 6 " X 1(2.8 kg/cm2)
- Rear
14 PSI
13.6-24 | W12-24 | 4 R1 X X [(1.0 kg/cm?)
PSI
13.6-24 | W12-24 | 6 R1 X X (1_._??;(9/5(:,,,2,
Al 20 PSl
P
14.9-24 | W12-24 | 6 R3 X X (1,42(9/1.“2)
R4
14924 |Wi224| 8 | R | X | X [,
— o
16.9-24 |W15L-24| 6 R3 X 11 ;BkgP/Sclmz)
R4
R1 18 PSI
16.9-28 |W15L-28| 6 Ra (1.3 kg/cm?)
24 PSI
16.9-28 |W15L-28| 8 R4 (1.7 kg/cm?)]|
17.5-24 |W15L-24| 6 R4 X (1116,(';5:“2)
1 22psi
17.5-24 |W15L-24| 8 R4 X 3 (1.5 kg/m?)
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APPROXIMATE TRAVEL SPEEDS

With 14.9-24 Tires

MECHANICAL SHUTTLE (1750 RPM)

DUAL RANGE 4 SPEED
RANGE [FORWARD| REVERSE |FORWARD| REVERSE
LOWwW
1 1.5 mph 1.9 mph
(2.4 km/h) (3.1 km/h)
3.0 mph 3.7 mph
2 {4.8 km/h) (6.0 km/h)
3.6 mph 4.5 mph
3 (5.8 km/h) (7.2 km/h)
10.5 mph 13.1 mph
4 {16.9 km/h) {(21.1 km/h)
DIRECT
2.5 mph 3.1 mph 2.5 mph 3.1 mph
1 (4.0 km/h) (5.0 km/h) (4.0 km/h) (5.0 km/h)
4.8 mph 6.0 mph 4.8 mph 6.0 mph
2 (7.7 km/h) (8.7 km/h) (7.7 km/h) (9.7 km/h)
5.9 mph 7.3 mph 5.9 mph 7.3 mph
3 (9.5 km/h) (11.8 km/h) (9.5 km/h) (11.8 km/h)
16.9 mph 21.1 mph 16.9 mph 21.1 mph
4 (27.2 km/h) (34.0 km/h) (27.2 km/h) {34.0 km/h)

NOTE Listed above are the approximate speeds obtained under full load conditions. Normal
transport speeds are approximately 10% higher than those listed above.
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FUEL SPECIFICATIONS

CAUTION NEVER FILL THE FUL TANK WHEN THE ENGINE IS RUNNING OR WHEN
NEAR AN OPEN FLAME. DO NOT SMOKE WHEN WORKING NEAR FLAMMABLE FUELS.

GASOLINE

Case Gasoline Engines are designed to operate on Regular Grade gasoline having a minimum
research method rating of 90.7 Octane. This will give full power and economy together with
long engine life and low maintenance cost.

The average Octane Number Ratings for Regular Grade gasoline are:

MOLOT RESEATCN .iieieiiirirteinrerereinresetacrsrscsseescnssresssssonssressssssrsresssesssssssssnssse 86.2 Octane Number
RESEATCH MELNOA ...ouvvniniiriiiiirirreretisreesrersressssssossesesesssssssonsssssessssssssnsesssoasses 94.2 Octane Number

These two Octane Ratings are used to define the anti-knock quality of gasoline. It has become
common practive in the Petroleum Industry to refer to only the Research Method Rating.

When only one Octane Rating is given for gasoline and the rating method is not specified, it
can be assumed to be the Research Method rating.
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DIESEL

Case diesel engines are designed to operate most efficiently when using a Number 2 Diesel
Fuel. Most well known refiners and distributors market a good grade of Diesel Fuel and there
should be no difficulty in obtaining it.

Do not confuse number 2 Diesel Fuel with Number 2 Furnace Oil, as this does not always
meet the fuel specifications for diesel engines.

Specifications for a Suitable
Number 2 Diesel Fuel

A.P.I Gravity (MINIMUM) .iioiiiiiiiiiiiiiiennnierieririinecssiessneosssssossesseressessstssssasssssssssssnnes rereverreraneons 30
Pour Point (Maximum) .......cccceeeeemiecnncennnnes 10° Fahrenheit belt ambient operating temperature.
DISTILLATION

0% POINL ..cvrieeeiieeierrerrreriietersnesesesesarsenssssssssasssssssesssrssensessssssssssvrsstosansssnssns 5400-625° Fahrenheit

ENG PoOINE oiiiiiiiiiiiiiiiiiiiairiiieerternraeieeceereretesnereetossnstussesstasssssessssssssssanseosassesenscnrens 675 Fahrenheit
FLASH POINT (MINIMUM) .c.cviiiieieiicncieensinecerececcscresiessssessosesssesssassensasnes 1259 Fahrenheit or legal

Kinematic Viscosity, centistokes @ 100° Fahrenheit .........cccceiviiiiiiiinniencennenncenns 2.0-4.3 Seconds*
Cetane No. (MInimum) .......cccciimviiinnniicniiiecnineninceiicnens 40 (45-55 for winter or high altitude use)
Water and Sediment VOl. (MaXIMUIT) ..cccceeieniinciienrinrnescsnctssiiocseseesiossonsecssasssesssenssssossssssssssses 05%
ASh, Wt. (MAXIIMUIN) 1iiiiiiiiiiiieneenirrececrsssecsercscrsssssrossaesssnesssssenssossassssonanssssassssssasesssssssssssssssonss 01%
Sulphur wt. (MaxiMUIN) ...ccocciiiiiniiiimmmeniiieiiimiiiemmiomseisiiimimiiioistmemntsoiseimresans 5%
Carbon Residue on 10% (MAaXIIMUIM) ..cccieiieierninceriecererescnstenersceesactencrenssaossecnsosssssesssssssessssesassnnse 2%
Corrosion, Copper Strip,

3 hrs. @ 2120 FANTENREIE ....cccvvieniierienirirerreriersrrsrncenioerasernesascrsestossesnassesssasssnsssnsanssssssassasses No. 3

(*32-40 Saybolt Universal Seconds)

NOTE The use of Number 1 Diesel Fuel, which is a lighter fuel, may result in a loss of
engine power and also increased fuel consumption because it has less heat content and a lower
viscosity than Number 2 Diesel Fuel.

The life of the injection pump may also be affected because of the lack of lubricant in the
lighter Number 1 Diesel Fuel.
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FUEL CONDITIONER

Case Diesel Fuel Conditioner is recommended for use in all Case Diesel engine fuel system.
Case Lubra - Gas Conditioner is recommended for use in all Case Gasoline engine fuel systems.

These fuel conditioners should be used as directed on the container.
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Diesel
Fuel
Conditioner
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CASE DIESEL FUEL CONDITIONER

Prevents gummy deposits from forming
in the fuel system.

Improved lubrication to the upper internal
parts of the engine.

Eliminates fouling of injector nozzles,
valves and manifolds.

Helps keep condensation suspended in the
fuel, allowing it to be burned with the fuel.

Maintains a higher degree of fuel com-
bustion and engine performance from fuel
the engine burns.

Lubra-Gas |
Conditioner
M20426
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CASE LUBRA-GAS CONDITIONER

Improved lubrication to upper internal
parts of the engine.

Reduces cylinder and ring wear, im-
proved compression, reduced corrosion of
the internal engine parts.

Reduces crankcase oil dilutioh.

Helps keep condensation suspended in the
fuel, allowing it to be burned with the fuel.

Maintains a higher engine performance
from fuel the engine burns.
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Engine Block

NOTE: All dimensions are given in inches. Specifications apply to all engines unless noted.

Maximum Limit
Including Wear

CYLINDER SLEEVES

I.D. of sleeve (159G) ..oiiiiiiiiiiiiiiiiiiiiici e erereeneens 3.5013 to 3.5028 ... .005

(188D) .eeriieeeieeieceter e ere et e 3.8115 to 3.8125 ..o .005

(188G) tereeeeeiiie et e 3.8130 to 3.8145  ...iiiiiiiiiiiis .005

(148G) wiierriiiiiniiiiiiiicrii s 3.3745 t0 3.3765 ..o .005

SleeVe OUL-OF-TOUNA ...ceiiiiiiitii ittt et e e stbe e sttt sabttaema s taean et eneeenseaeussassots .004
Clearance to bottom of piston skirt (188D) .......c........ .0035 to .0055
(188G) teneieieniriereneeei et ae e .0025 to .0055
(159G)  ceneieeeee et .0015 to .0045
(148G) ceviririiiiieiiiiiiii e .001 to .003

AP OT  venieiiiiiiirteeteiertieterneaerarseeaeasnassonesnsasssssassssaesssnsssssstonsoassssssssssnsnsassannnsnsstnrsasnerssrssnsssssass .001

PISTON

Y P ceneruetenien ettt et e e ettt s en e eassassanssnsnnns Cam Ground
Material .....cooiriiiiiiii e Aluminum Alloy
O.D. at bottom of skirt: 90° to piston pin (188G) .... 3.8090 to 3.8105
(188D) tuviiniriniiiniinieiie et 3.8070 to 3.8080
(I59G) teeieeenieieiecreeeecnerrie e ee e e 3.4983 to 3.4998
(148G) teeereieieiiiei e e v e 3.373 to 3.3750

I.D. of piston pin bore (188D) .....c.ccoveerieiirncenennnnnns 1.2500 to 1.2503 ..cocrnieiiiieeeeeeeees .001

(188G, 159G) ..eevvirveeennnriirenriincinnirenenennns 9992 10 L9994 L .001

(148G) crvniiiriiiiiiiiii it e 8592 10 .8594 .. .001
Width of 1st ring groove (188D) .....ccocvivvivvieenienennenns Keystone Type
(188G, 159G, 148G) ...oevrvenrrienernncrennncenns .0965 to .0975
Width of 2nd ring groove (188D) .....cccoiverinvreirvainrernronnnns .097 to .098
(148G, 159G, 188G) .eevevrrrrreerrneeneeneennnnns .0955 to .0965
Width of 3rd ring groove (188D) ...ccccoveveverererenernnenenens .1885 to .1895
(188G, 159G, 148G) ..coeevreernciiiianiinrennnne. .0955 to .0965
Width of 4th ring groove (188G, 159G, 148B) ................. .250 to .251

PISTON RINGS

No. 1 Compression (188D) .......cocevvnvnnenn. Chrome Grooved Keystone
(188G, 159, 148G) .......cvevenenes Chrome Tapered Face
Width (188D) iecivrerrereeiiniiniinieiiiiaiinttnrancasennnes Not Measureable

(188G, 159G, 148G) ..coverevrrnvenniiniiiinnnn. .0930 to .0935



Engine Block (Continued)

PISTON RINGS (Continued)

End gap (188D) .icivviiiiiiniiniiniiiiiiiiiiiiiiiiieerrneenieennna, .015 to .025

(148G, 159G, 188G) .ieeeiiniieeiiinereenesiitieeerinesrerrnnennnes .010 to .020

Side clearance (188D) .....ccccevviiiriirevenencenennennnnees Not Measureable

(188G, 159G, 148G) ..civviiieerirririnineiieneriueseenunnenenns .0030 to .0045

No. 2 Compression (188G, 159G, 148G) ....ccccoevvinnnnnee Tapered Face

Width (188G, 159G, 148G) .cccvviviiiiiieiiiiiiiiiiaicicanienns .0930 to .0935

(18BD)  eiiiniiiiniiiiiiiiniiiiietiiieir ittt st eae s b s s eane .0925 to .0935

End gap (188D) .ciuieiiiiiiiiiiiieiiericieenecenrenenrencierencanesenns .015 to .025

(148G, 159G, 18BG) .eiireriiinrnriniieinreniiieenranerennessneonns .010 to .020

Side clearance (188D) ...ccccevievivierieniereneninernnaenacennens .0035 to .0055

(188G, 159G, 148G) .iiiiiiiiniriniiiinieeiinrenieeenecrneeanens .0020 to .0035

No. 3 Compression (188G,159G,148G) ......cccvvvvenvrnnnnns Tapered Face

WIAth e .0930 to .0935

End gap in 3.812 sleeve (188G, 159G, 148G) .....cc.eeuuvenn. .010 to .020

Side Clearance ..........ccccceeveeiiiiieriiiineeiiiieeei e, .0020 to .0035
OIL RINGS

Width (188D) .iieviiiiiiiiiiiiii e 1825 to .1888

(188G,159G,148G) ..cevuvvrrneiiniiieinenninnnn, .2485 to .2490

Side clearance (188D) .....ccviuvieiiiiinieniinieneineeeneeneenasneenss .000 to .007

(188G,159G,148G) ..cevvuvrrrrinnireiinieiiieeennn, .0010 to .0015

End gap (188G, 159G, 148G)  tecvieriiiterimrenniiieieineeiiennas .010 to .018

Rail end gap (188D) .cuviniiiieriniiiriiiiinet ceeneneenenenesisssennnes .015 to .055

1020-3

Maximum Limit
Including Wear



1020-4
Engine Block (Continued)

PISTON PIN
4 o1 O OO TON Full Floating
O.D. of pin (188D) .cvvveimireniiniieeiieiiieiniiininninraeaneans 1.2497 to 1.2498
(188G, 159G) ..covvvivriiiniiiiniiiiiiiniiiiinnens 19991 to .9992
(148G)  ceeiieeeieee e .8592 to .8593
Fit in piston (188D) ...icviviriiirriiriiririreneeninicenensiaense .0002 to .0006
(188G, 159G) c.iinriniieiiiniiiniinniiiiieinens .0000 to .0003
(148G) cereieciiiiiiiiiiiiiin e .0000 to .0002
Fit in rod bushing (188D) ...c.ccccciiviivriirconiienieninnecenienes .0002 to .0006
(188G,159G,148G) ..eeueeeneeeniiiiniiniiiianinnns .0003 to .0006
CONNECTING ROD
BUShing ....ccooiviiinieiiii e Replaceable Bronze

Bushing I.D. installed (reamed to size)

Maximum Limit
Including Wear

(188G,159G) ..ivvurrierrinnnrriinnrirnncnnceneness 9995 10 L9997 L 002
(188D) teeeieeiinieeiii et 1.2502 to 1.2504 ..o 002
(148G) wurrreeeirierinrieineerie ettt reaaee 8596 t0 8598  ...eeiiiiiiii 002
Bushing Out-Of-TOUNA ........ieieiiiiiiiiiiiiiriiieiicenistrsieteraiersttnratareeststessestosessnsssssserssnssnssssrasnaess 0015
Bearing LiNers ......ccooviiiiieieiiiiiiiiiiirereneeeneieseninsnsnsenes Replaceable
Bearing liner width ........cccoviiiiiiiiiiiiiiininirinncinennnen. 1.120 to 1.130
Rod width at crank end .........ccccccciviiiiiiiiiiiiiiinniin 1.3035 to 1.3055
Journal I.D. without bearing liners ..........c.coeeinnnne. 2.1870 to 2.1875
Bearing 0il clearancCe .......c..co.eeivveienieciniiiicresesinisinenns L0010 to L0035 e 006
Undersize bearings for service ........ccccvivivvevnenenenns .002,.010,.020,.030
Side ClearancCe ........cccoiiiieiiiiiiieiiiiee et eanes .005 to .011
Cap DOLILS .oeieiininiiieii et eeee e e e e e e enenes Self locking type
CRANKSHAFT
P ceeeinieiitiiieeiiieeeeseraceriensssossssssncnsesssosonssssnsasnsssonsnensnans Balanced
Main bearing liNers ........cccoeeiiiiiiiiiriieriiieiinnrieenenanees Replaceable
End play, center main bearing cap .....c.ccceceeviienieninnenns 001 10 006 o.enreerenieniieieeeree e .012
Center main bearing thrust surface thickness .............ccoeeiiiiiiiiniiiiniiiiiiiniiinnn 1025 to .1045
Connecting rod journal std. O.D. .......ccceevvivnrenvnnnnen. 2.0605 to 2.0615
Grind to .010” O.D. undersize ......c....oocoveiieiininiennanen. 2.0505 to 2.0515
.020” O.D. undersize .......c.cccoviuvenaneeen 2.0405 to 2.0415

.030” O.D. undersize ......ccccoeeevvinvnnnn.n 2.0305 to 2.0315



Engine Block (Continued)

CRANKSHAFT (Continued)

Journals out-of-round ... .001
Main bearing liner width 1st, (188D, 188G) ................ 1.276 to 1.286
Main bearing liner width 1st, (159G, 148G) ................ 1.870 to 1.880
Main bearing liner width 3rd (188D) .....ccccoceviininnnnenn. 1.371 to 1.373
Main bearing liner width 2nd (188G) ........cccvevvvvvnennen. 1.371 to 1.373
Main bearing liner width 2nd and 4th (188D) .............. .950 to 1.000
Main bearing liner width 5th (188D), (188G 3rd.) ...... 1.557 to 1.567
Undersize main bearing liners for service ............ .002,.010,.020,.030
Main bearing o0il clearance ...........ccoceeeevieiiiiinenneneanennen, .0012 to .0042
Main bearing journal std. O.D. (188G, 188D) .......... 2.8730 to 2.8740
(159G,148G) eeneenrineiiiviiia e e eaan, 2.6230 to 2.6240
Grind to:
010" O.D. undersize, (188G, 188D) ....ccccccvvuueennnens 2.8630 to 2.8640
.020” O.D. undersize, (188G, 188D) ........coccevvvennnns 2.8530 to 2.8540
.030” O.D. undersize, (188G, 188D) ........cceeuuerennnnn. 2.8430 to 2.8440
.010” O.D. undersize, (159G, 148G) ....ccceuereueeennnnnn. 2.6130 to 2.6140
.020" O.D. undersize, (159G, 148G) ....ccccceenrrrevnnnnn. 2.6030 to 2.6040
.030” O.D. undersize, (159G, 148G) .....cccovvvvrrnennnnn. 2.5930 to 2.5940
Main journal bore I.D. w/o liners (188D, 188G) ......... 3.066 to 3.067
(159G, 148G) vevviniinriinieeieeiiir e 2.816 to 2.817
Main journal width between cheeks:
2nd (159G, 148G) cevrerieiiiici it e 1.499 to 1.502
2nd and 4th (188D) ....cccciiiiiiiiiiiinniinnieniiininnecnieneen 1.185 to 1.189
204 (188G) ivreivnerenieeee e r e e s e ea s seaa e 1.3770 to 1.3740
3rd (188D) ceeiieiiiiiiiiciicciii e e 1.3740 to 1.3770
3rd (159G, 148G, 188G) ..ecieiiniiinirineiceieiniiiieieeaaanns 1.745 to 1.755
5th (188D) .eeeuieiiiiiniiiiiiiieiiiiiiiiairinienreserreeeieeraenaaes 1.745 to 1.755
Connecting rod journal width between cheeks ........... 1.3105 to 1.3145
CAMSHAFT
17 o OO S Parabolic
Bushings (188D) ....ccivveeriiiiiiiiiiicinininieriinircnrniionines 5, Replaceable
Bushings (188G) ..cuviivrieriiiiirnierrnnrieioriceneneunenenneniinines 4, Replaceable
Bushings (159G, 148G) ..ccciviiiiniiviricrieniicrninsiniinnians 3, Replaceable

Q1] CleAranCe ..ccccvveeirrreererirereeeeecruerseeasrsssernserssnsonssessosssos .002 to .005........

1020-5

Maximum Limit
Including Wear
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Engine Block (Continued)
Maximum Limit
Including Wear
CAMSHAFT (Continued)
Bushing lubrication:

Front bushing .......ccooieiiiiiiiiiiiiiiiiiiinereenenenes Pressure lubricated

from oil pump.

Intermediate bushing ............coooviieiiiiil.. Gravity flow lubricated
Rear bushing (188D Only) ........ccvevenennnens Pressure lubricated with
rear oil metering.

I.D. of bushing installed ...........ccccoviiiiiiiiiiiiiiiininininie, 1.752 to .1753

Bushing width:
I1st (front) (159G,148G) ..ceiiirriiiiiieiieiiiiiirinceanee 1.307 to 1.317
Ist (front) (188D, 188G) ....cceviviiniiiiiiniriniinieniinennnenn 1.213 to 1.223
2nd (159G,148G) ...eeeeiiiniiineiiienans e .713 to .723
2nd, 3rd & 4th (188D) ...ccevvuirirnivinniiiiiieiiiiciiiiinniennnees .490 to .500
2nd, & 3rd. (188G) ..ceeeeeniiniiiieie et .490 to .500
3rd (rear) (148G, 159G) ..cccccviiiiiiciiiiiiiniiiiiiinnciniin 1.177 to 1.197
4th (rear) (188G) ...ceveiiiieiiiiiiiiiiieiiiereeiensaensnearanennns 1.213 to 1.223
5th (rear) (188D) ..cciiviiiiiiiiiiiieiieieeineereeccaneeeneaneaens 1.213 to 1.223
0.D. of each bearing SUrtface ............ccccooeoviiniiiiiannans 1.749 t0 1.750  cerreeiiieeiierieieenenene, .004
Thrust plate thickness .........ccccovviiiviniiiiiiiniiiininn., 149 to .147
Camshaft end play .......ocooeviviviniininnnnnns Taken up by thrust plate
Camshaft end clearance ..........ccocoiviiviiniiiinreniiiinnnnnn, .003 to .007

VALVE PUSH ROD LIFTERS

T P iiieiteiiierieicreenreresirecsnesseassssastnsrsensnenensasmeensesenssnes Mushroom

Body O.D. Std. ..oiniiiiiiiii et eaeas .5605 to .5610

I.D. of block Dore, Std. ...ccoiveieriveieiineiiienerrerereecneaecncnss 5625 10 L5635 eneniiieiiienern e .0015

GEAR TRAIN

Backlash:

Crankshaft gear to camshaft gear ......cccoccevvnvnveiininnnnn. .0002 to .006

Camshaft gear to idler gear (Diesel) ....ccococvrviinininnann, .0004 to .006

Idler gear to fuel pump gear (Diesel) ........c..coovvnninnens .0005 to .007

Crankshaft gear to oil pump gear ......ccccvviviiiiiiiiinininnn, .002 to .008

(Crankchaft oear ta fual numn oear (MNiesel . . Maximum .019
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Engine Block (Continued)

Maximum Limit
Including Wear

IDLER GEAR
0.D. of idler gear journal (Diesel) ......cccoceveeveerennans 1.3740 t0 1.3755  coriiiiiiiiiiiieiireerieans .0005
1I.D. of idler gear w/bushing (Diesel) .......cccocvvinininnnes 1.376 to 1.377
Thrust washer shims (Diesel) .....cocovveveiiiiiieinenannn. .005,.006,.007,.009
Idler gear end Play (DIESEL) .c.cuiiiiininiiieiiiiiiiititiiieiteeieieretaetettrttstaterasneraeseteresnsnsnsnsssasrrnanes .003
OIL PUMP FRONT MOUNTED
Positive displacement pump ......ccccceevveeiiiiiriienrceninenenennns Gear Type
Pump gears to oil pump cover clearance .................. .0015 to .0055
Pump gears radial clearance .............cccceviiviieiieininnenennn. .002 to .005
Drive gear to body clearance (188G,159G,148G) ............ .003 to .006
Drive gear to body clearance (188D) ......c.ccceeeueeurenennn .0035 to .0065
Relief valve spring:
Wire thickness (188D) ....ccoeiviiiiiiiviviiiiiiririeeereieieirniriessreensnensnees .0625
Maximum O.D. (188G,159G,148G) ...ccviivrierrenreennenncenarieeneenenaenn. .469
Maximum O.D. (188D) ...iciiiuiiiiiiiiiiiieiei ettt caneeaeens .4844
Free length (188G,159G,148G) ..ceviriiiiiiiiiiiiiieinernieerineeenseceorneenenseens 2
Free length (188D) ..c.cuiiiiiiiireriiiieriinenerieernsieiarerrnrecrererererssnenns 2-1/8
Load at 1.38 inches (188G,159G,148G) .......c.......... 6-3/4 to 7-1/4 1bs.
Load at 1.44 inches (188D) ..iciieiiiiiiiiiiiiiiiieiiiieeeeneenans 18 to 19 Ibs.
Oil pressure (188G,159G,148G) .....ceveuvinvicveenriienenrnnenennn 24 to 32 PSI
Oil pressure (188D) .......ccoveiriiiniiiiniiieniinniiinviiuniiinienn, 50 to 70 PSI
Backlash, crankshaft drive gear and oil pump gear ........ .002 to .008

Cylinder Head and Valves

Diesel Engines

CYLINDER HEAD

WATPAZE .o e et ettt e et e e et e et a et et e e e e e e e . ———_ .006”
EXHAUST VALVES
Tappet Clearance (Hot and Cold) ......cccoeevuiiiiiiiiiniieeiniiieiiieeeie e aeeeeeeanns .014”
Face ANGLE ..ottt ea e e e ean 440
Face RUN-OUL ..o e e e et e et e e e e et ee e s e e e e e s 002"
O.D. 0f Head ....cceviiiiriiiiiiiiiiei et e e 1.398” to 1.408"
O30 Do) 11> o « R TR TRR TP .3399” to .3409"............. .002”
Lengthl oo e 6.340” to 6.364"
INSert Seat ANGLe ..ottt ee s 450
Seat Face Width ......ccccoiiiiiiiiiiiiiiiiiii e .0608” to .0962"

Seat RUN-OUL oot er ettt e et e e ereeaeeaeseese e e e .002”
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Cylinder Head and Valves (Continued)

Maximum Limit

Including Wear

EXHAUST VALVES (Continued)

Insert Height ..oooveririiiiiie i e .2475" to .2525"
O T8 DTS i 1 1-T=3 i A PPN 1.4450" to 1.4505”
I.D. Of TMSEIT virinirinininiiieieiiiiirieteie et raeaaneasasasarasusssssasssasrsesesensnns 1.245” to 1.255”
INTAKE VALVES
Tappet Clearance (Hot and Cold) ........cccovevuriiiniinimiiiiiiii e, 014"
) OF: Yolc RN o V=4 [ O PO OT PPN 440
Face RUN-OUL coiriniiiiiiiiiiiiiiiiieieeererueneeeeeassaentnttttittrarasserassesstsetersssssssorsssssssosssses
0T D I il & [=F: T E U PPN 1.599” to 1.609”
O 0 D o 1 <3 ¢ « R OO PPN .3409” to .3419”
=3 4 Y=4 § « SOOI 6.339” to 6.364"
NTT: N A ¥ 1§ =4 U OO 450
SeAt RUN-OUL ivitiiiiiiniieitiieeeeterireire et esetteneaeuearaeaensasaseserastssssnsssssssssssrensasensssanes
Seat WIdth ..ot ee et .0704” to .1057"
EXHAUST VALVE GUIDES
) I3 4 V=g 1 o R OO PR PO PTPTPTORPE 3.125"
[0 20 1 PP PP PP PPPU .6565” to .6575”
I.D. (Installed and Reamed) .....c..cocoviviiiiiiiininiiiiniininiciiiniinceninnane. .3429” to .3439”
Valve Stem Clearance in GUIde ........ccovivierieriiiiiireniiiiiiiereeneeneeeenenns 002" to .004”
Protrusion Above Cylinder Head ........ccoiiiiiiiiiiiiiiiiiiiiiiiinnnerereeeeeaeareraennes 875"
INTAKE VALVE GUIDES
| IS (7= « O TP O P OO 3.250"
L0 25 B R S U P PP TP PP ORI PPUPPPN .6565" to .6575”
I.D. (Installed and Reamed) .......cocoovieiieiiiiniiiniiiiiiineniicineninienianees .3429" to .3439”
Valve Stem Clearance in Guide ..........cccoviiiiiiiiieiiiiiiiiiiiceeeeee e, .001" to .003"
Protrusion Above Cylinder Head .........coooniiiiiiiiiiiiiiiiiiiiiiiireceereeee e enenea 875"
VALVE SPRING
Free Length .o ettt eene ettt e et et e e ae st e e e aaa 2.375"
TOLAL COILS tirnirniiiiiiirieiiienreienrereetainrerenreereeasnsrsonsesseasaonsensassssaernsessassasnssssnssasnans 8.25
WIre DIameEter ..oeoninieiiiiiii ettt er e e e ee e teanenencasnantasssnereranceananasnns .162"
] 0 5 OO SO PP P TP PSPRPPPPRT 958" to .978”
Compressed to 1.521" (Valve OPEN) ......cccvverreriniiereenienieneeneacneaerocns 110 to 118 1bs.
Compressed to 1.875” (Valve Closed) .....ccoceciiiiiiiiiiniiiieieieiiiienannnnns, 53 to 59 lbs.
ROCKER ARM ASSEMBLY
O.D. Of Shaft ..ccviirnieriiiinieriiirirerieierreriernssaetaresenserernsessnsrnsrnsrossnsses .622” to .623"
I.D. Of AT BOTe .o.iviiniiiiiiiiiiiiiieiniieieieeeeeerraeteereenesenseseressessnssasneens 624" to .625”
Shaft Spring
Free Length ...ttt et st e secsaresnansnsnenennennn 2.5"
Wire DIameter ... et e e et et tea e e seue e aaraaatareanaeas 072"
Compressed t0 1.75" .ot rr et e s e e e e enan 7.5 to 8.5 1lbs.
Lubrication .......cooviiiiiiiiiiiiiiicireer e e, Engine oil, camshaft metering
Shaft Ol HOIES ....ccoiiiniiiiiiiiiiiiiiiiicreerereereeenens Toward valve side of engine,

shaft cannot be rotated.

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

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

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

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

..............
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Cylinder Head and Valves (Continued)
Spark Ignition Engines
Maximum Limit

Including Wear
CYLINDER HEAD

W AT PDAZE tnitiriiiiinienieneirtettereentarieeasnesessseesssnesssastasnasssestontesssessssnerstonstsonsasssnsserastesnsnnsnsensesasn .006"
SPARK PLUG
Gap Setting (IBIMIM)  cioveiiniiiiiiiiiiniiiiiiuiiiieriorteriiitiriieettaettsretsnessesesiessensacnastonns 025"
EXHAUST VALVE
Tappet Clearance (COLD) ...ccciiiiieriniineieiiniiitiiinieiiniiieeetniiiarisiesaerssascasense .020”
(HOT)  iiiiieieiieeeeerieteenreeensteesanensescnasnnsessnnssnssnssssrnsrnasnsres .01¢4”
FPACE ANGLE ettt eteeeter e e rneionsustsasionsssasaetobareretnshetesaresststenrionstanen 440
FACE RUN-OUL .eviiieiiiiiiieiniiiiiierietsienesssensrssrsstssressssacesaseosteasenasssessrnsnsssestssrossnssnsssesanseasensess .002”
Length (188 and 201) .......ccccivrrmicemmninciuiiiiniiiiiiarniree e saaeaes 5.824” to 5.844"
Length (148 and 159) ...ccucerniinieniiiiirrineciiiiie i sa s eaneaees 5.309” to 5.334"
O.D. of Head (188 and 201) ......cccevieiieiennrniennreieninneencueuneuiensenieenies 1.398” to 1.408"
O.D. of Head (148 and 159) .....ccoviriiniiiiieirenenererocensensenrenrenmenseensances 1.265” to 1.275”
O.D. Of SEEIM ciuiiiiiniiiiiiietiinrieernertrteeneearenrenrassessmeseosrareasesssssssensnnnass 33827 to .3390”....ccueeenne .002”
INSErt SEAt ANGLE ..cuiniiiiiie v ieeiieerteertretn e easaesstarasrassastrtsrersttssrasarsantes 450
Seat Contact Width (188 and 201) ....ccccoevirirmimrciiinriniiiiiiinieeneaes 072" to .085"
Seat Contact Width (148 and 159) ...ccceeveieieiiiiieiiineniinieroieieesnoernsossenes .090” to .100”
SeAt RUN-OUL couivniiiiiniiiiiirineietiienrrnreirereeerasersrisresearanssnsenssnsnsssssnnsncsssssasrneessensnrenesesseonennsesss .002"
Insert Height (188 and 201) .......coieveiiiiiiiiiiceiiniieniimeininineesinensueens .2475” to .2525”
Insert Height (148 and 159) .....ccvievieiiiiuiinimieiiiiiiiiiiniineecrcnenenens .198” to .203”
O.D. of Insert (188 and 201) ......cccceeeenruierrcerernreosnnrncerenseniarieennans 1.4495" to 1.4505”
O.D. of Insert (148 and 159) .....ccccvvuveneinienienrenenenrenenerccerrnrennensns 1.3765” to 1.3775"
I.D. of Insert (188 and 201) ......cccccieiiiiiininiinruceninresieceierrarecrsinsaceees 1.245" to 1.255"
I.D. of Insert (148 and 159) ....cciveriiiiinierininreiiiiiiirniaineniein e eaneans 1.074” to 1.084"
INTAKE VALVE
Tappet Clearance (HOT AND COLD) ...cciveviiiniieiirueenenrueininiecesiocasencaenesnssseens .014”
FaCe ANGIE oottt ettt et e et s e taeatere e st et ea e et e taneanae e nnanan 290
Face RUN-OUL ....oiiiiiiiiiiiiiiiieniiiiieteeniieieraeeuereresessrmeressressastostsssosssssessstssnesnsssnssassssstsasasnsrnsses .002"
Length (188 and 201) ....ccciviiniiiieiieiiiiiiiireiierenrnrrieessesencosensracesssnnes 5.796” to 5.816"
Length (148 and 159) ...cceiiiiieiiiieiiiniiiiieiieeeirrieernerteererneenerussesensensnens 5.275" to 5.300”
O.D. 0Of SEEIM  .ivuviiiiiiiiiiiiiriieier e rieieeeeneeereastesrersnseersessrssasrrossansons .3406" to .3414"
0O.D. of Head (188 and 201) ......ccceeeriiniieriinenenencnrencncsseosaoraessessonsens 1.514" to 1.524"
O.D. of Head (148 and 159) ......ccceviiiiieiniiniieerenernneuncasensosnnsrnsensaness 1.410” to 1.420"
SeAt ANGIE .ottt et reer s tetrastaeies st ssebeasresn et e en i tasantastasaanns 300
SEAL RUIM-OUL ..vvuivuienitniiieetiitiieeteeternreseesesserersesssnerscssssssessnssnesesssnesnssssssssssnssnsssssesasenssnsressnssns .002"
Seat Contact Width (188 and 201) ..c.eoevvieiiiiiiiininiieriiierecnereensrecnreenseens .055” to .070”
Seat Contact Width (148 and 159) .....cccoeeiviiniiiieiinieniieiininiinineninanens .045" to .060"
EXHAUST VALVE GUIDE
Length (188 and 200) .....cccvivviiiiirreniiriniiiiecruererecrareueesrosesssnsnosnssnsssrassossnarnnes 2.834"
Length (148 and 159) ...ieciiiiiiiiiiieiiiiiiiiieieeererieeterinetnereriesnssnsssnsensessnstnensesnsens 2.438"
L 28 B U PP PR U URP PP .6565"” to .6575"
I.D. (Installed and Reamed) ......c.oeveeeriiiiiineneniiineieirierveeiensisienenenss 3422”7 to .3432"............. .002”
Protrusion Above Cylinder Head (188 & 201) ....ceovueeiniiireiiniiiinieieiennenenennnnns 1.000”

Protrusion Above Cylinder Head (148 & 159) .cvcvviviriiiieiiieeniieriivienrrernenenenenens .844"
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Cylinder Head and Valves (Continued)

Maximum Limit
Including Wear
INTAKE VALVE GUIDE

Length (I188) .cuiuieninieiiiiiiiiiiiiitiir e s riereeresneietecternessesssensessenessencsssnsanensensens 3.125"
Length (148 and 159) ..cociviiiiicreriirinieiernreiieeree ettt cnterteencnrnsensrnrasseostnssnsensens 2.688"
[0 30 5 U P U UR PSR PPPROPPOPIIR .6565" to .6575"
I1.D. (Installed and Reamed) .......cccceeeeiivirmierieeioiienrnirrecesneerecnsnns 34227 to .3432"............. 002"
Protrusion Above Cylinder Head ......cccoveeviiiiiinieiiiniiiiiieniiiieniniisieciienranreens 1.000”
VALVE SPRING (Exhaust Valve)
Free Length ... iiiiiiiiiiiiiiiiiieeiii e rereirecerasiosierasnsssssssssscscssacsnsssssssossrone 2-3/16"
0] 21 B 0o} | - T PP U U EN 7-3/4
WIre DIameter .....ciiiniiiiiiiiiiiiieiiiiriaenrcieritniesisieesiestesstssntosrsssssassssssastosnssssnses 162"
L D, ottt e e re ettt e e et ret e ea e er s e nsantae s satanrasanrresesnnrasenas .970” to .990”
Compressed to 1.332”7 (VaAlve OPEN) ...cviieeiiinieiiinienieniosecessssssacsncns 110 to 118 1bs.
Compressed to 1.686” (Valve CloS€d) ....cccevvrnreiniiriiiiireiirnrnrecreeeieeerenas 53 to 59 lbs.
(6701 (0) ol 0/ ¢ T U SO P OO PRSPPIt Silver Stripe Full Length
VALVE SPRING (Intake Valve)
Free Length ......coceiinieiiiiiiiiiiiiiiiiiiiniiiiii ittt e et st sarracaessas e s ens 2-3/8"
4 o] 7 1 I 00 | LT RN 8-1/4
A A TSI D) 2V 0 1<) (=) G P U TP 162"
) B T PO RPN .958” to .978"
Compressed to 1.521" (Valve Open) ......cc.ccccviviiiiiiiiiiiiniieiniinnienenn, 110 to 118 1bs.
Compressed to 1.875” (Valve Closed) .......ccoccviviiiiiiiiniiniiernniiiienenncnen, 53 to 59 lbs.
ROCKER ARM ASSEMBLY
(02 D IS -] ¢ F: | i A OO OO PO PPN .622” to .623"
I.D. Of ROCKET ATXIIT ..iieiiniiieiiiiinrieenrniearierssssssssonssscencestssnsasasssarsnsnnes 624" to .625"

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

| 5 = I D) (=4 f ¢ SO N 2-1/2"
| 5 B T PP PP PP 11/16”
WIre DIameter ....ccciviiiiiiiiiiiiiieeiiieierieareeesissuersieseesnosssastessessessssrscnsrsnsensasenees 072"
Compressed to 1-3/4” oo e 7.5 to 8.5 lbs.
Shaft Spring (148 and 159):
Free Length ..iviiiiiiioiiiiiiieerenrnsrnereenirtoeecestrstateussasrasassusssssesnsssssssssnss 1-3/16"
¥ 0] 221 B 031 1 TSP PP RN 7
) B8 B T TSP PTPIN 11/16”
WIre DIameter ......cccciiiiiiiieiiiiicrmeenieriaiieiiseiiiintireririiririeisusseesesssssasssanens 072"
Compressed 10 11/16" ..o 7.5 to 8.5 Ibs.
Lubrication ......cc.cceeevieiiiiniiniiiiiiniiiiiinees Engine oil, camshaft metering.
Shaft Oil HOIES ..c.cuvniininiiiniiiiirierrececeieiniarniinanaens Toward valve side of engine.

Shaft cannot be rotated.

Cooling System

YD cenieiieteie ettt e seeaans Pressurized thermostat controlled by-pass forced circulation
PUMP TYPE erninieniririeaeieiiircteenrieiennesssetensasessnsass Impeller Type - Sealed Pre-Lubricated Bearings.
| 0 ) ¢ TP ON Suction Type

Fan belt adiustment ... ... ... ... 60 Pound tension w/belt tencinn canca ar 1/9” Aaflantinn
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Cooling System (Continued)

Cooling System Capacity (188D and 188G) ....cceeverviniiiiiiiiiiiiiiiiirniiieenerrncenraeeenn. 16-1/2 U.S. Qts.

(148G and 159G) ....ceovrenriiimiiiiiniiiiiiiiieieiinessee et e ee e 14 U.S. Qts.
RAQIALOT CAP vevvnrenrinirereniertnieetirtneenaeteatstusstrsetattassasertstrssetsennssrnsessssassssssnssesssnssssssssnnasassnsses 4 PSI
Thermostat ...ccccovvrrereiiiiiiiiiiieiiir e eirrsies s s ra e Start to open at approximately 177°F.

Fully Open at 202°F.
Cold weather coolant .........c.cccoviiiceenennnnns Reputable top brand ‘‘High Boiling Point’’ Anti-Freeze

| 3¥: T 1 - 1 (o) (PPN Heavy Duty Fin and Tube Type

1074 T P PTTRRRITRYY Full Flow spin on type
(071 0 Y- 163 1 /NS OO UL U UUUSSU PP PPPPP PP S P PPFPIPPPP S PRRRES 1 U.S. Quart
Filter TePIaCEIMENT .....oveeceieiirrimniierririiniiaeereriesettttaiiietertairrestsasastaatarseaessseciiees Every 200 hours

| D) i A 1.4 1= O T PP R PP Replaceable Element
Change Interval ........cccoceviiviiiiiniiiiiiiiiiiiiniennieens Every six washings or more often if required.
Element service interval ................. When the red signal appears in the clear plastic window of

the restriction indicator.

Dust Cup ChECK ...iiviiiiiiiiiiiiiiiiiiiiiiii e Whenever element is serviced.
PRE-SCREENER
NT=) 14 (o= I £ 1173 2 ) R PPN Whenever element is serviced.

RESTRICTION INDICATOR

Replacement .......cccooviiiiiiiiiiiiiii e When the red signal does not disappear
after several resets or does not meet the
specification given below.

CASE DONALDSON INCHES OF INCHES OF
NO. NO. WATER MERCURY
A59568 RBX00-2254 27.7" to 32.3" 2.04” to 2.377

Fuel System
FUEL FILTERS (Spark Ignition Engine)

Fuel strainer servicing .......... ST Every 200 Hours

Fuel filter replacement .........cccovevemveniiiiiiiiniiniiiiii s Every 1000 Hours or earlier
when loss of engine horsepower is indicated.
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Fuel System (Continued)
FUEL FILTERS (Diesel Engine) (Starting W/Engine SN2718490)

Filter replacement (Final and Primary) .....c.ccocoeevivinvinninninnns Every 500 hours or earlier when
loss of engine horsepower is indicated.

Final stage filter (Replaceable Cartridge) .....cccocovviviiiiiiiiiniciiinniininnene. Full Flow spin on Type
Primary stage filter (Replaceable Cartridge) .......coccocvvvviviniiiiiiineiininnnns Full Flow spin on Type
FUEL FILTERS (Diesel Engine) (Prior to Engine SN 2718490)

Filter replacement (Final and Primary) ......... Every 500 hours or earlier when loss of engine
horsepower is indicated.

Final stage filter (Replaceable Element) .......cccccoviviveiiiierinienniinnernneeeneennenns 30 Micron Filtration

Primary stage filter (Replaceable Element) ........ccccceevviveruiiinrevnninnnnenn. 2 to 5 Micron Filtration
Fuel filter element spring:

NO. Of COIIS (ACTIVE)  1eeiiiii ittt ettt ra e st te e vansrssenaasasaseneransenssrsssrosnnons 5-1/2

Free L1eNZTR oot ettt e e st cee et esetnteneansasasrtneensrasnsentansaasnstesnrnesnsennsreresnnernes 1.120”

WIre QIAMELET ..ooiiiiiiiiiiii st bbb st e s s re e rars e san e seneenas .060"

LD, Of SPTINE coiiinieiiiiiiiiii ittt et re e e taeane e e etae st e e e n s e e s s eaasetesnsabestnsnnanrassass .655” to .665"
FUEL TANK

L0F:1 0 7- T3 1 5,7 OO TP 22 U.S.Gallons

WALEE TLAD hiireiiiiiiiiiiiiiiiiiiiisietiisitsstesietesseessssessssstensnssstestesessssstorasssssnssesnsnsnnsansnnsnns Drain daily
FUEL INJECTION PUMP .

Y D ittt ittt ettt s et ee et et raaaataesnanaeatatesesaatarraaatnsaaaaasasnranes Roosa Master, Model DB

ROTATION .eniniiiiiiiii i s sesee et b raseassssestesstasensressensenseanaens Counter-clockwise

MOUNTING vttt ittt ree e etetetereteteencreneesteresnsnsresssnsnsnseseasssncnns Left hand side of engine

DIYIVE Liitiiiiiieiiieriiiniiisieriesietieiesteatensentoesseresnsestessassnseasassassesnsass Gear driven at 1/2 engine speed

LUubrication ...ceevieiiniiiiiii et te et e e e e e e e e s n e e e aaaaan Self lubricated by fuel

GOVEINOT ...evivnineninieenenennnnnnn Centrifugal type, variable speed, flyweight, integral part of pump
TIMING (Diesel Engines)

Timing marks .......cccceeeeennnne, Located (as equipped) on crankshaft pulley w/pointer on timing

gear cover or on flywheel w/pointer on flywheel housing.

1750 RPM Rated Engine SPeeA ......ccoiiiiiiiiiiiiiiiiiiiiii ittt s reeeturaeteteensestereresnseenarnsnns 49 BTDC
1850-1900 RPM Rated Engine Speed .......cccoieiivirieiieiieriiiisiecinsmieiisiististensastesnecssuesnesnasnees 80 BTDC
2000-2100 RPM Rated ENgIine SPee@ ...co.euiiiieiiiiiiiiiiie ettt rte et s e essnseseneasseennesneas 80 BTDC

2200-2250 RPM Rated Engine SPeeqd .....ccccoiiiiiiiiiiiiiniiiiiiiiiiiiiin ittt raseaas 8 BTDC
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Fuel System (Continued)
FUEL INJECTOR

YD ttnttretnernnrenernsanseenreneteeenstuteseenssuesssstsstorssssstsontesaserssnssiosssssasssissassonsses Roosa Master-Pencil
Opening pressure (New) (Part NO. A37836) ...cccccviiuiuiiiiiiiiiiniiiniiiciieesioeiinen, 2750 to 2850 PSI
Opening pressure (New) (Part No. A51234) ..c.ccooviveiininiiniiiiiiiiiiiiiriinieneinenennnn, 3150 to 3250 PSI
(Serviced) (Part NO. A37836) ....cccvievrerieuernciieimiiisiiiiniiiiieiciiiirsiesssisessmieenes 2550 to 2650 PSI
(Serviced) (Part NO. AB1234) ....cccoiireirieririniiiiiiiniiiiiiieienierrriieiieesissssiesenes 2950 to 3050 PSI
Maximum opening pressure difference between cylinders .........ccoccovviiiiiiiiiiiincriiiiiiiann 100 PSI
ValVE LI ceriiiiiiiiiiiiiiierie e eeenreieeneterertnsuesnssnsrensenseensnnsasrssnssansen 1/2 turn off valve seat or .009”
SPray OTifiCe SIZE ..cuniuiiiiiiiiiiiiiiiiii ettt st reeresarracssrasessrsesseasasssrsssssssnssnesrsssssonssassnssass 011"
SAC NOLE SIZE ruieniiiiiiiiiiiieiiiiiieieitieeieetietasesessetettersntaesnssesenseasssssessesessesssssassssssesssesnssssnsssnses .042”
Sac hole length (Prior Engine SN2T1TI03) ..cccvievirreiiarierurerieriosiseessrsosesssernsrareerensessosnersaressens 195"
Sac hole length (Starting W/Engine SN2TITI03) .vciveeiirriirmeriinieirueenenreneiesssiereriesiernssernesesnns .095”
NUIMDEE Of O I ICES c.iririiiiieiiiii i ciiiire i eretettstetsacnsessasesnsasasnsnsasesssessasnessnsssaceansnsnnsasersnsnsens 4
Orifice SPray ANZLE ..c.cviiiiiiiiiiiiiiiiiieiiieierieteetiestusttteessestntesenstnrensesencsssnssasiessssnransensnssnsansnsene 160°
Leakoff rate ..ccccovieeriniiiiii e e 3 to 10 drops in 30 seconds at 1500 PSI after
first drop appears (serviced injector).
Opening pressure control spring: A37836 A51234
| O =TSR =) 1 =4 f « OO P PP USSR .536" .563"
NO. OF COLIS iuiniiniiiiie it r et reeaseereeresastesaassteasnsnssnrensentassesesnssnnansn. 7 7.5
WIre QIameter .o.oiiiiiiiiiiiiiiii it rteeeer e etesieeseeensacsantssesensesssnsesensaanans 056" .058"
O.D. Of SPIINE .ceuieiiiiiiiiiiiieieiieiiittetiietiesetneasesesresensssresresrssnsenssaseesassnsnsaasnesssns 2727 276"
Compressed to (.435”-.457") (.435”-.478") | . .ciivviiiirreeciiecireeieeceee e 27 1bs. 29 1bs.
TIMING (Spark Ignition Engines)
Timing marks .....cccoeveevennnnns Located (as equipped) on crankshaft pulley w/pointer on timing
gear cover or on flywheel w/pointer on flywheel housing.
Static Timing, 2100 RPM Rated Engine Speed ....c..cccoiivieiiiiniiiiiiniiiiiimeiiieeneiieieescisessnscosse TDC
Static Timing, 1900 RPM Rated Engine Speed .......cccoceviiiiiiiiireiieiiieinierueiiereerersencneens 30 ATDC
Static Timing, 1750 RPM Rated Engine Speed ......ccccoruieiiioriiiiiiioiiininiernninnrnsroreescnsns 50 ATDC
Running Timing, 2100 RPM Rated Engine Speed ........ccoiveviviiiniiniiiiniiiionnincicinsmeeniens 34 BTDC
Running Timing, 1900 RPM Rated Engine Speed ......c.....cccoiiiiiiiiinn ., 30° BTDC
Running Timing, 1750 RPM Rated Engine Speed ......ccccccvveriireirerienenrneenrrrneenernsrensnnse 250 BTDC
CARBURETOR (188G and 159QG)
Y P eeeiierinieieiinterestneseeniesrassesssestssmsasessssnsenressnssesonsisnssessassassans Zenith Updraft, Single venturi
with magnetic shut-off solenoid.
Magnetic fuel shut-off SOlENOIA ....ccccuvvieieiiiiiiiiiiiiiii s e aenes 12 Volt
Idle Speed adjUSMENT ......ccuiuieiininieiiiinieriireeerietierncrnesisesersrorseserensiorssasiassennsassnsens 600 to 650 RPM
Idle mixture adjustment .......c.ccceieiiieimieiiiiiiiiiiiiiie i rsieaeae Approximately 1 turn open
Load adjusStment ......c.coiiniiiiiiieiniereiecieirrrtsiratrirarirerissaeneaes Approximately 2 turns opens
Float adjustment .......occeniniiiiiiiiiii ittt siess s se e e e 1.156”, without gasket
Venturi (at narrow point) (I8BGI) ...cceivrieiininieiieiiiiiiiiiiieieiiiiieiiiuiertseieasissessrsiasesrasessnssnsses 78"
Venturi (at narrow point) (I59G) .ceciiiieiriiiiiiiieoiiririererrsrireriioiiruisiseisstissieesssressasescssensasessens 14"
Main JET (I8BG) tuiuiiiitiiiiiiiiiiiiiie e eeireieueenraeeeussstssnornstossesnsssessssssssussiosssssassssnesssassesssssonsensossass .049”

Main Jet (159G) .iiviiuiiiiiiiiiiiiiiiiiiriii ittt ee e et e s e e e e ea e e s e ea e e ar e e e s et e arneeatas .037”
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Fuel System (Continued)
CARBURETOR (Continued)

Main QISCRATZE JEU ecvriniiiiiii it et tera bt rsas st s e st st ssesssasaasrnnsnsansnssasnanns 118"
Well Vent Jet (I8BG) ciivviiiimiiiiiiiiiiiierieiicieteisiesttensissesersrnsusesssrnsessssssasnssssnssesnaensrssrseresssnssnnsns .039”
Well vent Jet (159G) ..cuiiniiiiiiiiiiii it ettt bt et sreesta e e sneassasstnasensnsssnssansanane .051”
IALNG Jet (188G) ..iviiiiiiiiiiiiiiiiiiiiiirrieticiiinerresssersressstsntasessessosnsesssssenssnsrassessssssssesnssssnsnnssnsns 025"
IALNG Jet (I59G) tiiviiiriiiiiiiiiiiiitiiiiieereraetuetteeneanensenteneanrasnsentnrenstesescsossesorsoneenstssternennsnssss .020”
Float valve SEat (188G) ..uiciieiiiiiiiiiiiiiiriieiieereetteetereieraetesnsterssnessreersesssncscsssnsessessssessasenssssss 069"
Float valve SEAt (159GF) ..cvuiiirieriniieiierieieinrenineesenirerrueenierertnseecsscrnsessssessessessssscessssessnsnssnnsnnnen 078"
Idle air bleed (18BG) ..iuiiiiiiiiiiiiiiiieiiiiitieeneritttienenirerueranesrassssesssessserensenssssssssssssosssessesssssnnnne .055”
Idle air BIEEA (I59G) ..vicirerrirerierinireieeerereaeonernsaseraresersrensenessesnesssssssssssesssssesssssssssssssncnnons .059”
Choke Lever spring: Idle adjusting needle spring:
Number of coils ....cccovevimiininniiiiiiiennn, 18 Number of COIIS cevvivivnrneeeivenveeennnnns 4-1/2
Wire diameter ......cccocvemveiieiiiieninnnnnnns 031" WIre QIaIMEter vuveveeeeeeeveneeernorsssenenenses .040”
Free length ....cccooovviniiiiniinniniininn. 1.000” Free 1ength .....cceveeveiuneveineeeiieeeeaennns .469”
CARBURETOR (148G)
TYPE wueeevrnereenencennirteertiiertieerettarstierstaesteresiestsssrasssansanes Marvel-Schebler Updraft, Single Venturi
with shut-off solenoid.
Magnetic fuel Shut-off SOIENOIA .........cooerirrrimiremmmuiiiiiiii 12 Volt
Idle Speed adjuSHMENT ......c.ciiiviinieiiiiiiiiiererrtecrreeiestrrernsesiernsensasansensnensnsnnens 600 to 650 RPM
Idle mixture adjustment .........ccceoiiiiiiiiiiiiiiiirriii it rene s raeaeeenen Approximately 1 turn open
Load adjustment .....cveenininiiiiiiiiiiiieieieieeeietererertreenenerenctrecanerannansons Approximately 2 turns open
Float adjustment .......ccoieviiiiiiiiiiiiiniiiineiiinienitireirrecesisisesesestessesacasssssosssessaes 1/4" from gasket
Venturi (at Narrowest POINT) ..ot iiire ettt rcecetitterererarassensassnsassesnsnsanns 182"
POWET JOU itiiniiiiiiiiiiiiiieieiietirteenrereeeanertenansoestotntasnaseesastassssesnsnsestossannsosssnsansnsssssnssnssnsannnns .0635”
MAIN TI0ZZIE .iiuiuiiiriinieiinrieieererieotinetarneentuenernsastesnsaaestostersassesssassersosssassossenenssnsesssnerassesnsnsnns 115"
UPPET VENL NOLE ...ttt entarrte ettt e raeentsnssnesnntneeasessssssnnansnnsrasessrerassrseossans .0465"
36 111 T 1 U O U T U U PSP 033"
FIoat valve SEAl ...c.oiiiiiiiiiiiiiiiiit ettt it ree st s aeaasnonenssetstrstrasnenessanasaansarsasnsnanarnren .070”
IA1e £EEA NOLE ...cevieriinieiiieiniiniieeceeiureeeeeensenseerensnsrasanssrosassresassnssesseesanrasassnssusanssresssnannransees 040"
Choke Lever Spring: Idle Adjusting Needle Spring:
Number of COils ....cccvevviniininiiciiiinieniannnns 5 Number of COilS .....cocvviviivieieiiiiinciiennnnnns 5
Wire diameter ..........ccovvvviiieninnennnen. .0317” LD, e, .203"
LD, e .281" Free length ......ccoovvviieiiininiiinnnnnn. 531"
Choke Valve Spring: Throttle Lever Spring
Number of coils ......ccoeeevinreinnnins 26 to 27 Number of Coils .....ccoevevinnnnnnn.. 4-1/2 to 5
Wire diameter .......c.coeevvveeirnvincennennns .029” LD, i e .165”
Free length ....ccccovvvviiviiiiiniiniianann, 1.062" Free length ..c.ccoovvriniviiviiiiiiiininnn.. 281"
Brakes
TYPE et e e s e aa e e Heavy Duty, Disc and Band Differential Brakes
R TR 1 LG E OO UUU QO P PRUR Case TCH
Free PeAAl .o.iceiieeeii i e e e et a e s et ea ettt e e e st et e e aene 1-1/4" to 1-3/4”
Brake Pedal Return Spring:
| YR =) (=4 R P SRR OU OGRS 4.625"
WAL DAAIMIETET ovuieniiniiniiietiiieeeteieeneeeaeraeiessnrasaannsnsessastostssnsssesonsensasstssssanesssssssersssssosnsonsanss 1357

NO. Of COILS teuiininiiiiiiiiire it ir e ieterean ettt eataeaentaeatitaetetoastessstsstertesssssasesessesnssensensasensses 22-1/4
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Brakes (Continued)

Disc Spring:

) LI =) =4 1 | P TS 1.27"
WL DHAIMOTOT . ovitiiitiiiiiiiiiiriitiiettteraaeetrteasonsasssnssonansnsarsssnesensnossasnsssnssssosonsssnsensnsssnanssss .0857"
INO. OF COIIS tiviniiiiiiiiiiiiieiiieiite i ietierereneateesassesresneransaessesosssonsasessensesnransasssnsnsnsessssnnsssnssnnnnns 10-1/4
EXPand t0 1.377 ..ot iie it ctree et aere i eatastis e e et s tesaeseraersansnttasnnnn 22-1/2 to 27-1/2 lbs.
Retractor Spring:
Free LEeNgth ..o ettt ettt re b s b e s r st et esse s anaenane 66"
WIre DIAIMNELET ....eiiiiiiiiiiiiii et i etete ettt te s et reensnenenseetaresnanstaresasssssnsuerernsnsnsnerasesnsensnnen 060"
INO. OF COILS 1uininiriiiiiiii ittt iieete et rietetetensreensaretntnsasasnsasssssosnssssnsnsnsasnsnsnscossearsnsansornsnesnenne 5-3/4
EXDPANA 10 .74 et eer e et ettt ee e areaanea e tansa et taaae et taaerneresreen 9 to 11 1bs.

Power Train
SHUTTLE TRACTORS

Reverse idler gear bushing I.D. (burnished) ......cccoieiiiiiiiiiiiiiiiiiiiiiriinirerieieirerennnens 862" to .863"
Countershaft bearing pre-load .......cccooeeviiiiiiiiiinioneniananen.. 4 to 12 in. lbs. required to rotate shaft.
Differential end Play ...ccconiriiiniiiniiii et e st er e re s s ra e s e e neenas No end play
Differential gear to countershaft pinion backlash ..........cocoocviiiiiiiiiiiiiiiiniiinniiiininn, .005"” to .009”
AXle Shaft €NA PIAY cuivuiiiiiiiieiiiiiiie ettt e ttr it e eieeeraetaantaerastestsananrenraneanrnnenns .0001” to .001”
Countershaft end play (between 2nd and 3rd speed Z€ar) ....cc.ccovevecvrersrieieeieneenieneens .001” to .006”
Gear shift fork rail INterloCk PIUZ ...c.ovviriiniiiiiiiiiriiiieriirsoiriisnieneoiceiensecaseases 0.D. .373" to .375”
Length .566" to .574"

Main drive shaft €Nd PlAY ..ccccveiiiiiiiiiiiiiiiiirreiiereetrertieneeerueteeresnesusrasessnsnststesaesiernses 002" to .005"
Differential center wheel to side wheel backlash (pinion gear) .........cccoccvviviiveniannnns 005" to .015"
Rear axle bearing preload ..........ccccevviiiiennee 20 to 30 in. lbs. more than no load turning torque

Shifter Lever Support Spring:

)00 KT =) 1 =4 |« L 2"
WILFE DHAIMETEE ovuiviienieiiniieeninrereerneenenrenesesastesnerasneoneasnssstsastssresassnssssesosssstastssesssstssnssnasssnsens .1416"
A Lo TR o) A 603 1 £ TN Optional
ComPTeSS t0 1-5/16"  iiniiiiietiiiiiiitiieriieeerrnren e sttt tiiettsttasttesetnieaesttstssrernssansrisarenaos 35 to 50 lbs.
Range Detent Spring:
Free Length ..oiiiiiiiiiiiiiiiiiiiieiiierieererietnienin s iice et et eatstsasresraesseasastonsarseroronsasnnrones Optional
L NI B N 1 1=] 1) OO PN 072"
INO. Of COILS .evviiriiniueiientiniiieenietnreeiirmssuerntsreninerserseneuirsersatiaesiatestasetersarssnsrserietessesosssrnes Optional
(00 ¢} 0o T (o I B T L L T 35 to 38 lbs.
Neutral Start Spring:
) O =TI W) 11=4 RO RS 1-9/16”
WILE DIAIMIEIOT .ivvivniiiiniiiiiieiieieiieeeeeneeeseeensesasaesaosessnessesssstassessssanssstosssassessesnonsssernsassostnssns .056"
INO. OF C00I8 ittt ettt ss st tasasasasatassnestessasesasesasensosaseseseonsssssnenssnsassnnne 11

(070) 5151) (=TI (o NN 007+ 1 LU PPN 19-1/2 lbs.
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Power Train (Continued)
HYDROSTATIC TRACTORS

Forward-Reverse pedals free travel ......co.iiiiiiiiiiiiiiiiiiiriiiiireeeieereseneneieisnsarasereacsens 1/4" to 1/2"
Pinion shaft bearing preload ........cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiinie. 4 to 12 in. Ibs. rolling torque
Dump valve pad to lever CleATANCE ........cccciiviiereriiiiiiisieesrnsismissessecoasscossoerasearensensnssasssnsassance .045"

Hydrostatic Power Steering

TYDE et Large Volume Pump, Gear Type, Continuous Running
Relief Valve PreSSUIE ......ccccciiriiuiiuririirneitieerseiereeetrnarerteesncenssessessessnssacensssesnes 1500 to 1700 PSI
Pump Capacity at No Load Engine RPM .....cocoriiiiiiiiiiiiiiiiiiiieiicrieneneieenireseenesssensnsenses 6.5 GPM
Capacity Of RESEIVOIT .....cciiiiiiiiiiiiietitnrerencenrrireeseteceasenitaesssruernnstsessesssssssssseineersssnssncnnse 1 Quart
Capacity Of SYSTEIM ..uuiviuiiiiiiiiiiii ittt etn et seteeaueeeneesteransaanereersasesnessansen 3 Quarts
TYPE Of FIUIA .eoiiiiiiiiiiiiiiiiiiiiiiire it ie s e e et eereeie e ete e st s aetassesnesaesnsssenenensrnsessassnsanse Case TCH
Hand Pump TyPe .cocvereeriieeiiiiriicceeireeeeeeeeaes Gerotor Bi-Directional, Driven By the Engine
Actuating Cylinders ..........ccooevvivnennnnnn. 2 Way Cylinders, Are Integral Part of Steering System

STEERING HAND PUMP
Steering shaft t0 BOAY ClEATanCEe ..........ccoiiiiiivereeriieeiiiriieiirinrrreerietriseaeeieeenererssnesenns .006” Max.

ROtOr t0 StAtOr CLEATAINCE ...cevvveiiiiiiinenitetireetentniteneetesereessnsssseanaensnsnsnsnsossssssssssnsssssss .005” Max.

STEERING CONTROL VALVE
Centering Spring:

INO. OFf COIIS orivueieniniinriieiieiiiiieeie i tieetirieettteta et stsenserssensensassuesansnssesssssnsssnssnssnssnesnssnesnesnssnsrosses 6
Free LEengthl ...t et ettt e eeteeeanesrteererneernnsesassesnesnnnnsessessennees .860"
WIEE DIAIMELET ..coeniiiiiiniiiieiiii ittt teet et et stetetaeanenseassansanstnsenstnssnssnssnssnnsnnsnssosnnsense .080”
LD, Of SPIING ceutiiiiiiiiiiiiiiiiiiier ettt et e et ee e treerteertetarereteeestaseranssssnsssnsessnnsernessnasees 625"
Compressed 10 824" ..ot bt e et s et enaereenaeaans 1.5-2.5 lbs.
STEERING AXLE
Front Wheel T0€-IN ....ooniriiiiiieiiii ittt e r ettt e e taean st eenssnssassnssnnsensessnnsnnsens 1/4”
Front pivot pin bushing, installed and removed I.D. ....cccovivvivuriecirreeenennennnnnnns 1.744” to 1.74%”

Rear pivot pin bushing, installed and removed I.D. ...c.cooviviiiiirireiineeneneensennnenesnnns .863” to .864”
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GENERAL TORQUE SPECIFICATION TABLE (Revised 7-72)
USE THE FOLLOWING TORQUES WHEN SPECIAL TORQUES ARE NOT GIVEN

NOTE: These values apply to fasteners as received from supplier, dry, or when lubri-
cated 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 8 %
Bolt head identification €> Q @ @ @ .
marks as per grade *
NOTE: Manufacturing
Marks Will Vary Torque Torque
Bolt Size Foot Pounds Meter Kilograms Foot Pounds Meter Kilograms
Inches | Millimeters Min. Max. Min. Max. Min. Max. | Min. Max.
1/4 6.35 9 11 1.2 1.5 12 15 1.7 21
5/16 7.94 17 20.5 2.4 2.8 24 29 2.3 4.0
3/8 9.53 35 42 4.8 5.8 45 54 6.2 7.5
7/16 11.11 54 64 7.5 8.9 70 84 9.7 11.6
1/2 12.70 80 96 1.1 13.3 110 132 15.2 18.3
9/16 14.29 110 132 15.2 18.3 160 192 22.1 26.6
5/8 15.88 150 180 20.7 24.9 220 264 | 30.4 36.5
3/4 19.05 270 324 37.3 44.8 380 456 52.6 63.1
7/8 22.23 400 480 55.3 66.4 600 720 83.0 99.6
1 25.40 580 696 80.2 96.3 900 1080 | 124.5 149.4
1-1/8 25.58 800 880 110.6 121.7 1280 1440 | 177.0 199.2
1-1/4 31.75 1120 1240 | 154.9 17156 1820 2000 | 2561.7 276.6
1-3/8 34.93 1460 1680 201.9 232.3 2380 2720 | 329.2 376.2
1-1/2 38.10 1940 2200 | 268.3 304.3 3160 3560 | 437.0 492.3

* Thick nuts must be used with Grade 8 bolts

Special Torques
ENGINE BLOCK

CamShaft BUL ..ot ierr e e eereernerisasetsentessestsnssssussssssnssnsracsnsenss 80 to 90 F't. lbs.
Connecting rod NULES ..ooiiiiiiiiiiiiiiiiiiieieiieieeeceeeeresuetesereusecsasesnsestoresnsnssrasesssnerssnsnnn 45 to 55 Ft. lbs.
Crankshaft NUL ..o et e e e resrsisenessensessesrastnsessessesansaennsans 125 to 135 Ft. Ibs.
Flywheel to crankshaft Dot .......ccoeiiiiieiiiiiiiiiiiiiorciiirniiinrenieernsiesiossessransnssnssnsans 65 to 70 F't. lbs.
Main bearing Cap DOItS ....ccciirtirriririieieiriiiittii ittt rantess i taensrnaanesanes 90 to 100 Ft. lbs.
Oil pan capscrews (Stamped StEEL) ...cccciiiiiiiiiiiiiiiniiiiriiireiierreetuerrensersenscrossnesasanes 10 to 12 Ft. lbs.
Oil pan capscrews (Cast IFOI) ....cicciveereriiieiiiirieiinirrriiiesnieieerinseniersestosssssnssnsencssens 24 to 28 Ft. lbs.
Oil pan to Seal TetaINer .....c.civieiiiiiiiiiiiieriiireierieeternericntentestonrestesassnssonnsensansaneene 15 to 20 Ft. lbs.
Oil pan drain plug w/nylon asKet ........cccceeiiiieiiiiieeiierecineiierererisreerorseassseneessroces 29 to 30 Ft. lbs.
Oil PUIMP COVET CAPSCIEWS .evivuiureeiuenrenienrerssessossssosiorsssissnosssssssnesssessassessososssossnssssnss 6 to 8 Ft. lbs.
Oil seal retainer bolts (Grade 8 DOItS) ......ccceviiiiiiiiiiiiiiiiiiiiiiiiic i 12 to 15 Ft. lbs.
Fuel pump drive gear Nut (DI€SEl) .....ccciiiiciiiiiiiniriiiiiiniiiiimneiiirenieeiisssresreseesnessess 40 to 50 Ft. lbs.

Timing gear housing (Aluminum Front COVEr) ....ccicvicviciiiinciiiiiinininierrissiesocnennenns 25 to 30 Ft.

Ibs.
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Special Torques (Continued)
CYLINDER HEAD AND VALVES

Cylinder head flanged NULS ......c.ieiiiiiiiiiiiiiii e teetee e e te s e e e et s v an e anns 90 to 100 ft. It
Cylinder head stud nuts w/hardened washers .....c.ccccoiiiiiiiiiiiiciiiiiiieicierrieeananes 95 to 105 ft. It
Cylinder head grade 8 DOILS ..cccciiiieiiiiiiiiiiiiiii e eee s eeetrae e eenseaeeaenensasanass 110 to 115 ft. 1t
Intake and exhaust manifold StUd NULS .....covvieeeiiiiiriiniiireieeennrerrertierrerrireneeneeneennns 25 to 30 ft. It
Rocker arm bracket stud nuts and DOItS ......c..coeeviiiiiiiiiiiiiinieniieniorioriciieneeieiennennnn 25 to 30 ft. It
Valve CoVer StUA NULS ..co.iiiieii i r e et tee e rnrntsriensssiesasseneassssnassnssnernersansnnes 5to 8 ft. It
Water pump StUA NULS ..ottt enerniereseesrancnssarernssresnsansaasansenns 20 to 25 ft. 1}
SPATK PIUZS cevtiiiiiiiiiiiiiiiiiiiiiii it etreeeeee e eeeeteestuessnssasssstnsttuesnuesnnesenesrsesnnerans 32 to 35 ft. 1k
FUEL SYSTEM

Injector leak off tube NULS ....icoiiiiiiiiiiiiiiiiiiiiiiei e e renceeraerncnn e e eneenes 35 to 45 in. 11
Fuel injector pressure adjusting screw 10CKNUL ........cccoevviieiiiiiiirmniiieenenniinriennnn. 70 to 75 in. 1l
Fuel InJector Clamp CAPSCTEWS ....cceeiiuiiiiiniieiierriierneererieeernsenseassssesnsssessssnsensrnsennses 18 to 22 ft. Il
High pressure fuel line banjo CONNECLION SCIEWS ......cecveivieiiiiiieriniiiiiiiieieeienienrsisscsnesnsans 35 ft. 11
Fuel inlet filter assembly (DIESEL) ....ccuviiiiiriiiiiiiiiiiiieiiiireiretti e etertieresnertrensreereneeneenenne 20 ft. 1
INJECHION tUDE NMULS .iuiiiiiiiiiiiiiiiieiirii e ie ettt ie et eeneaeneesaesnsesterneansnsnstosessassassans 18 to 22 ft. Il
STEERING

Control Valve end cap retaining boItS ...........ceiuuiiiiiiiiiriieinreeeiiieeeeeteneeeeenieeessseees 14 to 17 ft. 1k
Hand pump DoAY DOIES ...coeuiiiiiiiiiiiiiiiieiier e e ee e et e e e e et e e s esenn 18 to 22 ft. 1b
Power Steering PUMP COVET DOLILS ....civvniiiieiiiiiiiiiiiinreeie et ettt eeneeeeeeeeneessneessnaessans 9 to 11 ft. 1k
Relief valve T0CKNUL .......coiciiiiiiiiiiiiiiiiiiiiiie e eeeeeee et ee e e ee bt seeeaneeeensaees 18 to 20 ft. 1b
Relief valve CATTTIAZE ..vvviiiiiiiiiiii et ettt eee e seenneanesnesnssnssnnsnesnss 10 to 12 ft. 1b
Cylinder end plate retaiNiNg SCIEWS .........cvvivrieeniiiniiirieeiinnrrrneeeenesetneeeneserseessnesasnses 5to7ft. Ib
PiISton rod I0CKINUL .......uuiiiiiiiiiiiiiiiin e e e e e e eabe e e erer e e raaeseeeeaneas 30 to 35 ft. 1b
POWER TRAIN (Shuttle Tractors)

Front cover or dual range hOUSING NULS ....cccciiiiiiiiiiiiiiiiirriirnierrrereeneeneaens 35 to 40 ft. 1b
AXIe NOUSING DOIES coiriniiiiii it e et ei ettt ettt e e e enrnesasnsnaneaeanss 150 to 180 ft. 1b
Differential brake hOUSING DOIS ...cviiiiiiiiriiiiiiiiii et eeiee et s et e e e enanes 70 to 90 ft. 1b
Countershaft 10CKING DOIIS .....ivuiiniiiiiiiiiiiiiiiiiee it ei e raee et ersesnesnerneeneeaneanses 35 to 40 ft. 1b
Transmission case t0o torque tube DOILS .....cviiiiiiiiiiiiiiiiiiiiiieiiirreireeeenraeesenenens 80 to 132 ft. 1b
Transmission case to torque tube Stud NULS ....cciiiiiiiiiiiiiiiiiiiririirrreeeees 110 to 132 ft. 1b
Reverse idler gear StUA NULES ..o.ciiiiiiiiiiiiiiiiieierieieieeneieessseererenrteresneressnsesencnsenes 130 to 145 ft. 1b
POWER TRAIN (Hydrostatic Tractors)

Banjo fitting bolt on hydrostatic pump .....c..cooiciiiiiiiiiii 14 to 16 ft. 1k
Servo MOUNtING DOLES ..ouiriiii it ere e st rerarareretetetsnsastteensssssasostnnnses 18 to 21 ft. 1k
Hydrostatic pump bracket to housing boItS .......cocoiviiiiiiiiiiiiiiiiiinii e 35 to 42 ft. 1k
Hydrostatic pump mounting boltS .....iiciiieriiiiiiiiiiiiiirr e saaons 80 to 90 ft. It

HyvrAvrncotatin matnr mninntina halte QN tA OR ft
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TIRE AND WHEEL EQUIPMENT (480B)

Front
TIRE RIM | TIRE | THREAD | INTE |DEMOU| RECOM
SIZE SIZE | PLY | TYPE | GRAL |[NTABLE PSI
4 32 PSI
6.50-16 | 5.50-16 | 4 1 X 1(2.3 kg/cm?)
4 44 PsI
6.50-16 | 5.50-16 | 6 3 X 3.1 kg/cm?)
7.50-16 | 5.50-16 | 10 L X {aanio
.50- .90- F.S. (3.9 kg/cm?)
1 40 PsI
7.50-16 | 5.50-16 | 6 1 X 1(2.8 kg/cm2)
Rear
14 PSI
13.6-24 | W12-24 | 4 R1 X X |10 kg/cm2)
22 PSI
13.6-24 | W12-24 | 6 R1 X X (1.5 kg/cm?)
R1
20 PSI
14.9-24 | W12-24 | 6 R3 X X [(1.4 kg/cm?)
R4
2
14.9-24 | W12-24 | 8 R4 X X (1_8?(;/80',"2,
R1
16.9-24 |W15L-24| 6 R3 (1 ;BkgP/S::lmz)
R4
R1 X 18 PSI
24 Psl
16.9-28 |W15L-28| 8 R4 X (1.7 kg/ecm2)
17.5-24 [W1sL-24| 6 R4 X 1 11 kerma)
2 22 PSI
17.5-24 |W15L-24| 8 R4 X i (15 kg/m?)
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TIRE AND WHEEL EQUIPMENT (580B)

Front
TIRE RIM TIRE | TREAD |INTE DEMOU| RECOM
SIZE SIZE PLY TYPE |GRALNTABLE PS!
11
7.50-16 | 5.50-16 | 10 X 56 PSI
F.S. (3.9 kg/cm?)
11.00L-16 | 8L-16 8 1 X 40 PsI
(2.8 kg/cm?)
48 PSI
11.00L-16 | 8L-16 10 1
X (3.4 kg/cm?)
Rear
16 PSI
4. ) R1
R1
14.9-24 | wi12-24 | 6 R3 20 PSI
— X| X (1.4 kg/cm?)
26 PSI
9-24 .
14.9-2 w12-24 | 8 R4 X (1.8 kg/cm?)
] R1, R3 18 PSI
16.9-24 | W15sL-2 24 PSI
41 8 X (1.7 kg/cm2)
_ _ 28 PSI
16.9-24 | W15L-24 | 10 X (1.9 kg/cm?)
18 PSI
16.9-28 ;
w1sL-28| 6 (1.3 kg/em?)
16.9-28 | wisL-28| 8 24 Psl
(1.7 kg/cm?)
16 PSI
17.5-24 | W15L-24
15 6 (1.1 kg/cm2)
22 PSI
17.5-24 | W15L-24 8 R4 (1.5 kg/cm?)
18.4-24 | wisL2a| s R4 20 PSI

(1.4 kg/cm?)
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LUBRICATION

Lubricants

Grease Fittings
Above 32° F. (0°C.)..... Multipurpose or No. 2
lithium-soap base grease
Below 32° F. (0°C.)..... Multipurpose or No. 1
lithium-soap base grease

Loader Lubrication Points

The loader pivots should be lubricated every 10
hours. If the loader is used in severe or abnormal
working conditions, reduce the time interval by one
half.

1. Lift arm pivot (1 eachside).............. 2
2. Lift cylinder closed end (1 each side) ....... 2
3. Lift cylinder rod end pivot pin (1 eachside) ... 2
4, Tilt link upper pivot:

Single tilt cylinder .. ............. .. 1

Dual tilt cylinders ................. 2
5. Tilt link lower pivot (single tilt cylinderonly) .. 1
6. Tilt cylinder trunnion:

Single tiltcylinder ... .............. 1

Dual tilt cylinders ............. cees 2
7. Tilt cylinder rod end pivot pin (dual tilt

cylinders only, 1eachside) ........... 2
8. Tilt arm pivotpin (1 eachside) ........... 2

moaz

Figure 1 - Loader Lubrication Points

Three-Point Hitch Lubrication Points

The 3-point hitch pivot points should be lubricated
every 10 hours. If the hitch is used in severe or ab-
normal working conditions, reduce the time interval by
one half. Remove dirt from grease fittings before apply-
ing grease gun.

1. Liftcylinder................
2, Liftarm.........0 ittt
3. Tilt cylinder rodeye . ... ... .cven...

one

Hydraulic Pump

Remove every 500 hours and lubricate coupling and drive-
shaft (Molykote G. part no. 058702 - 2 oz.) See Section 43,

page 9.

Rev, 10-73 2

Backhoe Lubrication Points

The backhoe pivot points should be lubricated every
10 hours. If the backhoe is used in severe or abnormal
working conditions, reduce the time interval by one half.

1. Control lever pivots (standard controls only) .. 6
2. Stabilizer cylinder closed end (1 each side) ... 2
3. Swing cylinder rod end (1 eachside) ........ 2
4, Swing cylinder trunnion (2 each side) ....... 4
5. Boom swing pivot pins (1 eachpin) . ........ 2
6. Boom lift pivots (1 eachpivot) . ........... 2
7. Boomcylinder (} eachend) .............. 2
8. Dipper cylinderrodend ................ 1
9. Bucket cylinder (1 eachend) ............. 2
10. Bucketpivot . ... ........c0 ... 1

FARIUY

Figure 2 - Backhoe Lubrication Points

Dipper Extension Wear Strips

Lubricate the wear strips every 50 hours of oper-~
ation or monthly,

1. The wear strips are lubricated with the same
grease specified for the loader and backhoe, See
Lubricants above.

2. Attach nozzle and fitting provided with tractor
to a grease gun. See Figure 3.

3. Insert nozzle into each of the twelve 1/8" holes
in the dipper arm and inject two strokes of grease
in all twelve holes.

NOTE: On early production units withwear strips
attached by screws or rivets, lubricate the wear
strips by fully extending the dipper extension and
applying a light coat of grease to each wear strip.

GREASE
FITTING
NOZZLE/l —— GREASE GUN
LUBE —
:IHOLE a2y % DIPPER

YANEYR

Figure 3
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RECOMMENDED LUBRICANTS AND APPROXIMATE CAPACITIES
GIVEN IN U.S. AND METRIC MEASURE

LUBRICATION | APPROXIMATE
POINTS CAPACITIES PREVAILING AIR TEMPERATURE RANGES
DIESEL ENGINES
Engine Crankcase 4 Qts. 32°F. {-0°C.) and 10°F. {-12°C.) to Use Onily Below 32°F,
W/0 filter (3.8 liters) Above 50°F. (10°C) (0°C.)
SAE 30 SAE 20W SAE 10W
SPARK IGNITION ENGINES
. 40°F. (4.4°C.) |32°F. (0°C.)]-10°F. (-23°C.) Below -10°F. All Temp.
Eng"\';/%i'lat::case (457%::"5) and Above to 90°F. to 60°F. (-23°C.) to 60°F.| Above -10°F.
: (32.2°C.) (15.5°C.) {15.5°C.) (-23°C.)
SAE 30 SAE 20W SAE 10w SAE 5W-20 SAE 10W-30
Transmission and 17 Qts. o o o o
Differential Housing (16.1 Liters) Above 32°F. {0°C.) Below 32°F. (0°C.)
1 Pint
SAE 90 EP SAE 80EP
Belt Pulley (0.473 titer)
Torque Tube 16 Qts.
Reservoir (15.1 liters)
i 3 Qts. USE CASE TCH OIL
Steering System (2.8 liters)
" . 1 Qt
Steering Reservoir (0.946 liters)
Fuel Tank 22 Gal. Diesel - Use a Good Grade Number 2 Diesel Fuel
uel 1a (83.3 liters) Gasoline - Use Regular Grade w/Minimum 90.7 Octane (Research Method)
Cooling System 16-1/2 Qts.
(188D) (15.6 liters) Use a Top Brand High Boiling Point
14 Qts. Anti-Freeze in Cold Weather
(148G) {13.2 liters)
M ki
All Pressure Fittings AsAs a;:qz:’; s Use a Good No. 2 Lithium Gun Grease
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SERVICE POINTS

King Pins

Front Axle Pivot

Radius Rod Pivot

W | WD) ra

Engine Oil Dipstick & Filler

Air Cleaner Restriction Indicator

Fuel Tank Water Trap (Diesel)

Fuel Tank Water Trap (Spark Ignition)

Radiator Coolant Level

O

10
HOURS
OR
DAILY

O ||| w

Brake Pedals

10

Clutch Pedal

Brake Rod Bellerank

12

Brake Cross Shaft

13

Clutch Pivot Shaft

14

Rear Axle Outer Bearings

15

Tire Pressure

16

Transmission Dipstick

17

Torque Tube Dipstick

18

Steering Reservoir Dipstick

19

Battery Level (Spark Ign.)

20

Battery Level (Diesel)

50
HOURS
OR
WEEKLY

21

Engine Oil Drain

22

Distributor Tach. Drive (Spark Ign.)

JA\

100
HOURS

23

Engine Oil Filter

24

Transmission Breather

25

Torque Tube Breather

26

Spark Plugs (Spark Ign.)

27

Fan Belt

28

Fuel Strainer Screen

29

PTO Lever

200
HOURS

30

Clutch Throwout Bearing

31

Front Wheel Bearings

32

Fuel Filters (Diesel)

33

Distributor Points

0

500
HOURS

34

Cooling System

35

Air Cleaner

36

Air Cleaner Pre-Screener

37

Transmission Oil

38

Torque Tube-Hydraulic Oil

39

Power Steering Oil & Filter

40

Fuel Filter (Spark Ign. )

41

Independent PTO

»—-Hb—lg—ab—l»—ﬂﬁ--t\')»—aNN»—-r—as—a»—ti&H»ﬂ»—-»—a.—sN»—tHHH&NHwNHNHwHHv—A»—db—!I\J

1000
HOURS
OR
YEARLY

NOTE:

For further service information, consult the applicable service manual section.
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CYLINDER HEAD AND VALVES
188 DIESEL ENGINES

SPECIFICATIONS
Maximum Limit

CYLINDER HEAD Including Wear

o0 g o T = TP T PP ISP PR RPPUR 006"
EXHAUST VALVES

Tappet Clearance (Hot and CoOld) ....ccovcoiiieriiniiiiniiirieiiiiiirieeneriiienrenreneenannnas 014"

Face ANgle ..o e ettt sttt aer s et e s ettt s aaas 440

FacCe RUN-OUL oottt et e e s e e e eaen e an e sesansnsnansnssasnssensananesesonensanees 002"

O.D. 0f HEAA ..ivviniiiiiiiiiiiiii ittt s cecae s eaeaenaansnsnsanssssanens 1.398" to 1.408”

O.D. Of StEIML ooiiiiiitiiiiiiiii e eee e e et et et rae e e sneerenaaernsnaenaen .3399" to .3409”............. 002"

| 2] 1 V=4« U UUT U P U PU PR PPPPRRU 6.340” to 6.364”

Insert Seat ANGLE ..ot et ettt ettt e e e e neanes 450

Seat Face WIAth ..ot eee e enees .0608"” to .0962"

Seat RUN-OUL .iuiniiiiiiiiiiiii ettt et s te it eu et st eneastaaaneensnararstanesnrasessessesssnsnsnensennnos .002”

Insert Height ...t e e aaans .2475" to .2525"

O.D. Of INSEIT o oriiiiiietiiiiiiriiriiineinrrterieeeeesaoerosrstnerseserasesessssansooss 1.4450" to 1.4505”

LD, Of INSEIT ooininiiii it r e e e e s e e e e e anans 1.245” to 1.255"
INTAKE VALVES

Tappet Clearance (Hot and Cold) ....ccieuieriiiiiiiiniiniiiiire i eierrae e ieesareneaannes 014"

FaCe ANElE e ettt be e e e e e e 440

FaCe RUN-OUL oot ie et e et tre e et eieteenseasasssestsessessssnenstnrtastestnsesesassssnennennens 002"

O.D. Of HEAA .eniiiiiiiiiiiiiii ittt cr e eear e senesasnaensnsiarasasecsnsns 1.599” to 1.609”

O.D. Of StEIM  ceuiiieiiiiiiiiiiiiiri e et et s ere it e e vt e e e et e e sanens .3409” to .3419"............. 002"

DTS s T2 1 ¢ B OO PPRPOPTTOEUUPSPPPRPPTRt 6.339” to 6.364"

1=z R AN (¥4 [ PR 459

Seat RUN-OUL .ottt st et e s e s e ensestasnaestnonsnusastesnsnstnsiarnnssessssnssnsnnensses .002”

R | £ OO P PSP PP PU RPNt .0704" to .1057"

Rac. 9-80473 PRINTED IN U.S.A.

CASE CORPORATION
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SPECIFICATIONS (Continued)

Maximum Limit

EXHAUST VALVE GUIDES Including Wear
| 7S] ¢ =41 + F PPN 3.125"
[0 15 B TSP PP PR PPN .6565” to .6575"
I.D. (Installed and Reamed) .......ccceceviiiiiiiinmiiniiiiiiiiiiiinininininene, .3429” to .3439"............. .001”
Valve Stem Clearance in Guide ........coeeiveveiiiiiiiiiiiiiiiiiinicrerinininienen, .002" to .004”
Protrusion Above Cylinder Head ........ccooiviiiiiriiiiiiiiiiiiiiieiiieiiierereerierneenraenans 875"
INTAKE VALVE GUIDES
| D] (T« PPN 3.250"
O . D, ittt it aete et e et se e et b e e aean et araanarnns .6565" to .6575"
I.D. (Installed and Reamed) .......c..cceeevermeinenriioneeiinionienesianesrorneonees 3429”7 to .3439"............. 001"
Valve Stem Clearance in Guide ..........cooviiiiiinriniiiiiiiiiiniiniineieenenennens .001” to .003”
Protrusion Above Cylinder Head .........ccooviiiiiiiiiiiiiiiiiiiieiieeieieieeieeeseesnenanens .875"
VALVE SPRING
Free Length ..ottt a e ea e e e e e et e e aa e e e 2.375"
TOtAl COLLS . ininiiiiiit ittt i ee et e e e reet e sasaneaenetaasnaasesnansensnensnensnnanen 8.25
WL DIameter vt riree e e et s e eettaransetsnessnsnassnensnsnsnsnannsesnss 162"
) O B T P PSP PT P UUPP PP PR .958"” to .978”
Compressed to 1.5217 (Valve OPeN) ...ccccciiveeueeiiieriieeeeniienenenenenenenns 110 to 118 1bs.
Compressed to 1.875" (Valve Closed) ...cccciverviniiiiiriiiieiierneneieneieeneniennes 53 to 59 lbs.
ROCKER ARM ASSEMBLY
O.D. 0f SRaft oo ree e e st e e s et s eraerasaaes 622" to .623”
ID. Of Ar BOre ..oeiiiiiii ittt e e e e e e anens .624" to .625"
Shaft Spring
Free Length ..ot e e e et ee e era st ate e et senraeeaasranananaes 2.5"
WIre DIAIMELOT ...uiviiiiieiiiii ittt sttt s ttsiststsarnenresnsetsnsasasnannenns 072"
Compressed 0 1.757 o it et s s anes 7.5 to 8.5 lbs.
Lubrication ......coiiiiiiiiiii e Engine oil, camshaft metering
Shaft Oil HOIES .cvvviriiiiiiiiiiiiiiiieeeireirireieieenseneenaanan Toward valve side of engine,

shaft cannot be rotated.

SPECIAL TORQUES

Cylinder Head Studs w/Flange NULS ...c.cciiiiiiiiiiiiiiiiiiiiiiiii i crnaeeenensaenene 90 to 100 ft. lbs.
Intake and Exhaust Manifold Stud NUts ...c.ccoiiiniiiiiiiiiriiiiceirec i reneeaneenas 25 to 30 ft. lbs.
Cylinder Head Valve Cover STtud NULS ......cccveveviniiiniiniiiiniinieiiiirmcenesnotiereenresenseaannans 5 to 8 ft. lbs.
Rocker Arm BracKket BoItS ...coooiiiiiiiiiiiiiiiiiiiiiic st e et e serenstsrsireaaanss 25 to 30 ft. lbs.

CHECKING COMPRESSION PRESSURE

1.Clean the engine thoroughly, preferably by and the engine running method. NOTE: The
steam cleaning. engine must be at operating temperature
for either method used.
2.Before cranking the engine make sure all

operating controls are in neutral, brakes A.CRANKING METHOD - Close the needle
are set and the wheels are securely blocked. valve at the fuel tank. Disconnect all high
pressure fuel lines and leak-off lines bet-

3.There are two methods of checking com- ween injectors. Remove all of the injec-

pression pressure - the cranking method tors. Refer to the chart on Page 3.
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