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A SAFETY PRECAUTIONS A

1. Never place any part of your body between the chassis and the loader frame
and//or lit and tilt cylinders it service being performed prohibits the use
of a safety stop.

2. Whenever the bucket must be raised to aid in servicing, block the bucket in
position with lift cylinder stops or a suitable safety stand.

3. Operate controls from the operator’'s seat only.

4. When working in the area of the jackshaft or drive belt with the engine
running, avoid wearing loose clothing if possible and use extreme caution.

8. When working at the rear with the engine running, use care not to be
caught in the fan blades or drive belts.

6. Keep hands and fingers clear of drive chains if running with drive

compartiment cover removed. Reprinted
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GENERAL ENGINE SPECIFICATIONS

1740 UNI-LOADE/R )

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

S ———

SIDE OF THE ENGINE ABOVE THE CRANKING
MOTOR.

DIESEL ENGINES
General
TYPO cieieiiiieiiiicecec e rceceeeecaens Case Open Chamber, 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
BTN Ol Or ceiriiiiiiiiiiiiiiiiiretceteetteecteeetcecnsocesessnsssencesesonsossesssssesesesessssssrsasessssasnensassnsassssasase 1-3.4-2
0 =N 3-13/16 Inches
3] 8 (o) J= U TPON 4-1/8 Inches
P BEI00) (WD) Y o] E-Xel=3 0 0 1) ¢} AP PPPPRRN 188 Cubic Inches
Compression Ratio ..iciiiiiiiiiiiiiiiiiiiiiiiiiciiiierestetetitres e reseitasentestssasteresteststnetsastesrarsensents 175t 1
No Load Governed SPeed .icceervereiiriiiiiiiiiiiiiiiiiiiiiiriieiitistaissmierasessenns e 2150 RPM
Rated ENgIne SPEEA .....iuiniiiiiiiiiiiiiii i e e e et e ettt ettt e e e ee e et it eaaaans 2000 RPM
EngineIdling SPeeA ....ccciiiiiiiiiiiiiiiiiiiiiiiiiiein ittt e e et st s e te e e e e aeaasennas 950 to 1000 RPM
*Valve Tappet Clearance (EXhaust) ......ccccociiiiiiiiiiiiiiiiinininiiiierrieecesinne, (Hot and Cold) .01¢ Inch

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

Piston and Connecting Rods

1380 V=43 oT=3 ol 23 1] o ) « KN PSR 3
Number of Compression RINES ..c.iciiiiiiiiiiiii e ettt e e e e et e et e e ae et et eteeeeaanenans 2
JA0¢ o1 o1=3 o) S0 U A 331+ V- 4 TN PSRN 1
Type Pins ..coooiviiiiiiiiiiiiiiiinnninais e et ettt ta et e et st eaee et e e s teaneaeneaaranas Full Floating Type
Type Bearing ......ccoceviviviiiiininnnnnne. Replaceable Precision, Steel Back, Copper-Lead Alloy Liners
Main Bearings
NUMDBeETr Of BEATINES ..iouiiiiiiiiiii i s et e e et e e e ea e e en e ea e en e ab e e 5
Type Bearings ......ccccceiiieinnenininnnnnn. Replaceable Precision Steel Back, Copper-Lead Alloy Liners
Engine Lubricating System
(611 (- TR OF-1 o -V 3 £ o O SR PPPP PP 4 Quarts
D409 B U8 0= 6} 4 T- 1+ ¥ - -SSP 5 Quarts
Oil Pressure ............. 50 to 70 Pounds with Engine Warm and Operating at Rated Engine Speed
BN TSN A (= ¢ o N TP Pressure and Spray Circulation
10 1 22 31 ¢ o1 « JEN PP Gear Type
101 O 8 L =3 TP Full Flow Spin on Type
Fuel System
Fuel INJeCtion PUIMID .ottt et s secee s teseseasanasnsoensnsnsnennes Roosa-Master
PUMD TIMINE ceiniiiiiiii ettt e eve s aeanaeas 2 Degrees Before Top Dead Center
Fuel Injectors (Prior to Eng. SN 2734508).......c.ccccuennee. Pencil Type (Opening Pressure 2800 PSI)
Fuel Injectors (Starting with Engine SN 2734509) ........ Pencil Type (Opening Pressure 3200 PSI)
Fuel Transfer PUMD ...ccocioiiiiiiiiiiieiiiiineieneeenenenen, Vane Type, Integral Part of Injection Pump
Governor ............ Variable Speed, Fly-Weight Centrifugal Type, Integral Part of Injection Pump
1st Stage Fuel Filter (Prior to Eng. SN 2718490)......cccccouviiiiiniininiinnee. Replaceable Element Tyvpe
2nd Stage Fuel Filter (Prior to Eng. SN 2718490) ...........ccovviviiiiiinnennnns Replaceable Element Type
1st Stage Fuel Filter (Starting with Eng. SN 2718490) ....ccocvviiiiiinimiiniiniiininiininninnee. Spin on Type
2nd Stage Fuel Filter (Starting with Eng. SN 2718490) ...cccciiiiiiiiiiiiiiiiiiiiiiiiiiinenn, Spin on Type
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SPARK IGNITION ENGINES

General
TYPE eiituieeiueeeuneeeneseneetnecessssesssssseasssssesssssssnsssnssenssnanses 4 Cylinder, 4 Stroke Cycle, Valve-in-Head
Firing Order ...ccccecveiviieiiiernciicenrrenenccosenssasssssosseses reesesensennennsernesrnsensierestanereatassassssrnstristrsane 1-3-4-2
BOT cuiveiietiieeuerenireuierternsseserasesssessserasssssssssssssnsosssasssssssssasssssssassssssessrnsessssassessernssasanrass 3-3/8 Inches
St OKE viieniuieieeeenrucrerereseoceescsesosesssosssssosssesnsssssassssssesasesssssssssssssssssssssssssssasssacnsnsasnsansss 4-1/8 Inches
COmMPresSION RAtIO ...c.cvvuereeiernernrerererreecsnesessrsossestssssssssassssssssssesssssssssssosnssssssssssosnsssssssnnansss 71to1
Piston DiISplaCement .....c.cccccceiieceirecerisiersnsecsssssssacesiosssnssssesssssssssosscsssscassncsssasennes 148 Cubic Inches
NO Load Governed SPEEA .....c.ccceeceereierieuiiesiosinciocssssrnssssssoscsssrsessssssssssressssnsssnsssnssnsssessas 2150 RPM
Rated ENGINe SPEEA .....cceuccuiireieuirnierenreescestoscssssassssesrsssscrssssssessssssssssssssnsessssassssossnssennss 2000 RPM
Engine IAlING SPEEA ....cceuiiuiiiiiiiiiiiiiiireceecnecsessssisttustestsstsssstsssstsstassastsssnsonssncses 950 to 1000 RPM
*Valve Tappet Clearance (INtake) .......ccceceeveeiimiiiiiiiiiiieiiniinniie (Hot and Cold) .014 Inches
(EXRAUSE) ttevnierniereniiereeenieeeererresersnseetssieressssssssnnssennsens (Hot) .014 Inches
(Cold) .020 Inches
EXDaust Valve ROTATOIS .iuiviiiiiiiiiiiiiiiiiaiiieieiiesiutatasntststsisatesatetesietsrerersssessssionorsrsaenns Positive Type

*Hot Settings Are Made After The Engine Has Operated At Thermostat Controlled Temperature
For At Least Fifteen Minutes. ‘

Piston and Connecting Rods

|88 Y= oY) gl =3 3 (o) « N PP P PPN 4
NUMDBET Of COMPIESSION RINES tuuinitiiiiiiii it ie ettt tae e esesseeatsenetneaaenensentuerassetnrnernsensnersensanenns 3
Number of Oil RINES coiiiiiiiiiiiiiiii it it er e eereee s eeneeaeaenas S PP 1
04 o 1 5 § « L PP PP Full Floating Type
Type Bearings .......ccooeevvvivneivnninnnns Replaceable, Precision Steel Back, Copper Lead Alloy Liners.

Main Bearings

NUMDET Of BATINES ouiiiiiiiiiiiiiiiiiiie ettt reeetaeeeres e eenranseesnssensassessessaresensessnnstonnssnssessnnssnsenssnsenns 3
Type Bearings ....ccocceveviviinriiiannnnns Replaceable, Precision Steel Back, Copper Lead Alloy Liners
Engine Lubricating System
CranKkCase CaPACITY .iuiiiiiiiiiiiiiiiiieiiiiieiiie et rerieeeetetensneseaseonasessrssssnsssasasntasennrnssensasasasnanns 4 Quarts
WIith el ClAmEE oottt ie e ee et ettt ea e tasaeeraanetensaassrasnsnseesnensenrnnsnsanss 5 Quarts
Oil Pressure ............. 24 to 32 Pounds with Engine Warm and Operating at Rated Engine Speed
0 TN ] 1<) ¢ o S P TP PSP PP PPN Pressure Spray Circulation
L0) VI 2430 o'o | o TN PP PP PR POPPPPRPPIR e teeeeeietereearaeereaeaaareanaens Gear Type
(0] 1 B 3 11 £} PP OP PRI Full Flow, Spin on Type

Fuel System
[OF-¥ ¢ o118 ¢=370) RS Marvel-Schebler TSX Series

Distributor Ignition

CONTACT POINT GAP iiiiiiiiitiiiiieiiiieeie et et eeeeestertetntenteeeesssessiseesnsastesnsansrernsananesnsnseasassaens .020 Inch
1D Y RN Y -4 (S O P TP P POU PRSP 420
N oL o Gl 23 11 7=4 SO PPPPOR PSPt Prestolite 18 8
| 2310 T= G - o H OO P U PRURTRIN .025 Inch
0 13 4 =T Lo L P PP 18 MM
Y eE=8 ¢ U Qi I 7 =4 1 « RO PP PRPRPRR 1.2 Inch

Engine Timing
1= 24 T ¢ o0 ¢V - OO 6 BTDC
Running Timing
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1020-2

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) ..ooiiiiiiiiiiiiiiiiiiiiiiiieeeeeeenenenns 3.5013 to 3.5028 ..o .005

(188D)  eeenieineeieinete e e et e e 3.8115 to 3.8125  .....coiiiiiiiiiiiieenee, .005

(18BG) werevereerineieeieee e e e e eeaees 3.8130 to 3.8145  ...ciiiiiiiiiiiiis .005

(148G) wrieeieiiieeee et eee e e 3.3745 to 3.3765  ..ceeeiiiiieeeee .005

S1EEVE OUL-OF-TOUIA ..uevutinniiniiiiiiiiitieie ittt ettt et ettt etanetaastunseaertnneeeneaenneennsnnnsenssenssns .004
Clearance to bottom of piston skirt (188D) ................ .0035 to .0055
(188G)  ceveenniineiireieeeeee ettt eeae e .0025 to .0055
(159G)  ceneeeeieei ettt .0015 to .0045
(148G) teveeeneenreiiieei et ere et et e eanae .001 to .003

DO  iuiiiiiiiiiti ettt et et ettt et esreanansneanstasastasasssnssnssstanssnsssassussnsnsensnnsneenstnrsesnesnssnsnsensenss .001

PISTON

H 4 o L OO PP PPt Cam Ground
Material .....coiiiiiiiiii e Aluminum Alloy
0.D. at bottom of skirt: 900 to piston pin (188G) .... 3.8090 to 3.8105
(188D) teuienrrerinrinrenreneenrenaenaeneernaeneanns 3.8070 to 3.8080
(I59G) teeinrineiirieereneeeeeeeie e e e e e e 3.4983 to 3.4998
(148G) teerenrinieinriireneeeeeeeeeeenereeeaannees 3.373 to 3.3750

I.D. of piston pin bore (188D) ......cccevverveiiiiieieninnnnnn. 1.2500 to 1.2503  ..cceviiniiiieeeeenene .001

(188G, 159G) euveniineinriiienreneeeeeneennnens 29992 to L9994 L .001

(148G) eeerirriieeiieie et ctee e e e e eeeeaeens 8592 t0 8594 . .001
Width of 1st ring groove (188D) .....ccccevveieiiininennnnnns Keystone Type
(188G, 159G, 148G) ..cvevererrenrenrenennennnnnns .0965 to .0975
Width of 2nd ring groove (188D) ....cccviiviiiiiiiinininninennnns .097 to .098
(148G, 159G, 188G) .ieeevrerrerrernrenneenrennnnns .0955 to .0965
Width of 3rd ring groove (188D) ....cccoecvevveeninenenennnen. .1885 to .1895
(188G, 159G, 148G) ..eevrvereenrinenninniinnnnn. .0955 to .0965
Width of 4th ring groove (188G, 159G, 148B) ................. .250 to .251

PISTON RINGS

No. 1 Compression (188D) ........ccccuueunens Chrome Grooved Keystone
(188G, 159, 148G) ....cccvvvvnennen. Chrome Tapered Face
Width (188D) ivierereenriniiiiiiiiiiiiiiieiietaeracaeanees Not Measureable

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



Engine Block (Continued)

PISTON RINGS (Continued)

End gap (188D) .cciieviieiiiiiiniiiiiiiiiiiiiinn v eaea .015 to .025

(148G, 159G, 188G) .ieuerinrreniiinirenne viiiieereererernnnennnes .010 to .020

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

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

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

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

(188D)  eieniiiiieiieiiin ettt eaas .0925 to .0935

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

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

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

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

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

Width e .0930 to .0935

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

Side ClearancCe ...........ccccoeveeeieiieriiieneeiiieeerieeerieeeann. .0020 to .0035
OIL RINGS

Width (188D) .iiueiiiiiiii i 1825 to .1888

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

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

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

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

Rail end gap (188D) .cuviuiiiiiniiiiiiiiiiee ceeneneenereeerneeneennes .015 to .055

1020-3

Maximum Limit
Including Wear



1020-4
Engine Block (Continued)

PISTON PIN
4 oL T Full Floating
O.D. of pPin (188D) .uiuiuieiriiiniiiiiiieiiiiciiiircrineaaens 1.2497 to 1.2498
(188G, 159G) .eeureerenrenienreneeiceneenienennennees .9991 to .9992
(148G) teneeeeeieeii et .8592 to .8593
Fit in piston (188D) ....eeeviureeiieiiiiiineirenceneneneneennns .0002 to .0006
(188G, 159G) ..civuriiniieiiiiiiiniiiniicicines .0000 to .0003
(148G) eereieeeee et .0000 to .0002
Fit in rod bushing (188D) .....cccviieiiiiiiiieriirreieeeeenenenenes .0002 to .0006
(188G,159G,148G) ..evevnrenereiniiniinieiniinnene, .0003 to .0006
CONNECTING ROD
Bushing .....coiiiiiiiiiii e Replaceable Bronze

Bushing I.D. installed (reamed to size)

Maximum Limit
Including Wear

(188G,159G) ceuvvenienniiiiiireiieetneenreeeeenen 29995 to L9997 e 002
(188D) ceenrenrenrineeieeieeeeeei e ei et eaaeae 1.2502 to 1.2504  ...ooiiiiiiiiiieeeeaeeenn 002
(148G) teviirneeeeeeie ettt e eee e e e 8596 to .8598 ..., .002
Bushing out-0f-TOUNA ........coiiiiiiiiiii e e e e reeaeeeeneareeensnseanaeasnsnsensnsnsnssnsnnes .0015
Bearing Liners .....ccocvoiiiiiiiiiiiiiiiiiiiiiieecnrc e Replaceable
Bearing liner width ......cccoiiiiiiiiiiiiiiiiiirr e 1.120 to 1.130
Rod width at crank end ...........coceiviiiiniiiiiiiniinnnnee. 1.3035 to 1.3055
Journal I.D. without bearing liners ............c.c.cocu...e. 2.1870 to 2.1875
Bearing 0il ClearancCe ..........cccceveveieieereierienenenenenenenenen L0010 to 0035  .eeiieeeeeeeee 006
Undersize bearings for Se€rvice .........cccceevevevennennnns .002,.010,.020,.030
Side ClearancCe .........cccevvveiiiiiiiiiiiiii e .005 to .011
Cap DOILS ouiniiiiiiiiiiii it rere e e e Self locking type
CRANKSHAFT
Y D ettt ittt eteete e reteeeaenteeeeereaansaensnsenenssssnsesnesnsnsnsnsnsns Balanced
Main bearing liNers ........ccccocviieiiiiiiiiiriiiieniinerieeeeenen. Replaceable
End play, center main bearing cap ........c.ccoceveivinreniennes 001 t0 006 ...cevnnruenneennnineeneenenanens .012
Center main bearing thrust surface thickness ...........ccooceiiiiiiiiiiiiiiiiiiiiiiiiiinn, 1025 to .1045
Connecting rod journal std. O.D. .......cccvevinininninennen. 2.0605 to 2.0615
Grind to .010” O.D. undersize .........c..coeeveneeninienennen. 2.0505 to 2.0515
.020” O.D. undersize ..........ccceevvunennnen. 2.0405 to 2.0415

.030” O.D. undersize ........ccccovvinvinnnnn. 2.0305 to 2.0315



Engine Block (Continued)

CRANKSHAFT (Continued)

Journals out-of-round .............coeoiiiiiiiiiii e .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) .......ccccevenenennnnen.. 1.371 to 1.373
Main bearing liner width 2nd (188G) ........cecvvvvvvinnnn.n. 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 ..........ccoceeeeiieiiiiieniineennnnnn. .0012 to .0042
Main bearing journal std. O.D. (188G, 188D) .......... 2.8730 to 2.8740
(159G,148G) eenienriieeiiiii e, 2.6230 to 2.6240
Grind to:
.010” O.D. undersize, (188G, 188D) .......cccevvueennnen. 2.8630 to 2.8640
.020” O.D. undersize, (188G, 188D) ........cocevvurennnnn 2.8530 to 2.8540
.030” O.D. undersize, (188G, 188D) ........cceceunennn.n. 2.8430 to 2.8440
.010” O.D. undersize, (159G, 148G) ....ccccceveureennnnnn. 2.6130 to 2.6140
.020" O.D. undersize, (159G, 148G) ....ccoceeenrerennnen. 2.6030 to 2.6040
.030” O.D. undersize, (159G, 148G) ......ccovvvvvrnennnnn. 2.5930 to 2.5940
Main journal bore I.D. w/o liners (188D, 188G) ......... 3.066 to 3.067
(159G,148G) cevviniiniiiieiceeie e 2.816 to 2.817
Main journal width between cheeks:
2nd (159G, 148G) ceviereeniiiiiie e s 1.499 to 1.502
2nd and 4th (188D) ...cccecieiiiiiiiiiiniiiiiiiiiiiee e, 1.185 to 1.189
20A (188G) ivverieneiiieneee e e e e 1.3770 to 1.3740
3rd (188D) ceuieieiiiniiieiieeei et 1.3740 to 1.3770
3rd (159G, 148G, 188G) .iecieuriniinrineinenetireirenreennens 1.745 to 1.755
5th (188D) .eeuieiiiiiniiiieiiieiiiiieieieenri e 1.745 to 1.755
Connecting rod journal width between cheeks ........... 1.3105 to 1.3145
CAMSHAFT
174 o TS Parabolic
Bushings (188D) ..c.c.cieiuiiiiiiiiiiiiiiniiiiiiiniiininienines 5, Replaceable
Bushings (188G) ..c.veevrreriiniiiuieniieniiniireeeieniiinennenianeans 4, Replaceable
Bushings (159G, 148G) ..cviviiviiiniereiiriieiieeniieiianeaes 3, Replaceable

Oil ClearanCe ..ccvieevieiieiiiiieiieeieeerneiseraerrasernsensonsesssnssossses .002 to .005........

1020-5

Maximum Limit
Including Wear

............................ .007



1020-6

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

Front bushing .......ccccooiiiiiiiiiiiiiiiiiieeeenes Pressure lubricated

from oil pump.

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

1.D. of bushing installed .........cccceeviiiiiiiiiiiiniiiiinininn, 1.752 to .1753

Bushing width:
1st (front) (159G,148G) ..ccvieiiieiiniiniiiniiniiiniiniineans, 1.307 to 1.317
1st (front) (188D, 188G) ...ceeeriuniencienieniieniieninniincnnenn, 1.213 to 1.223
2nd (159G,148G) ..cvevniiniiinniinnnnn. P P PRI .13 to .723
2nd, 3rd & 4th (188D) ..cceiieiiniiiiiiiieiiecieinci e .490 to .500
2nd, & 3rd. (188G) ..ciieeriiiiiiiiiiieiiciiciri e 490 to .500
3rd (rear) (148G, 159G) .eciiiiiniiiiiiiiiiiii e eeereees 1.177 to 1.197
4th (rear) (188G) ..ccveeeiiiniiiiiiiiiiiiiiiicieirici i 1.213 to 1.223
5th (rear) (188D) ...ccciieeriiiiiuiiinreieeererneereenieneeeeenns 1.213 to 1.223
0.D. of each bearing surtace ..............ccccccvveevennnnnnn. 1.749 t0 1.750  cerreiniiiiiiiiiireeeeees .004
Thrust plate thickness .........cccceeeeiiiiiiiiiiiiiiiniinninnne.. 149 to .147
Camshaft end play ....cccoeevvveviviiiiiiininnnes Taken up by thrust plate
Camshaft end clearance ........c..c.ccoccveviiiiiviiiniiiniennnnen, .003 to .007

VALVE PUSH ROD LIFTERS

Y o LT PPN Mushroom

Body O.D. Std. ..cocuiiniieniiiiiiiiiiiiinie e .5605 to .5610

I.D. of block bore, Std. ...cccoveviveiiiiiiiiiiiiiiiieieneeeeeennns 5625 t0 5635 e .0015

GEAR TRAIN

Backlash:

Crankshaft gear to camshaft gear .........c..cooceevinininnnn. .0002 to .006

Camshaft gear to idler gear (Diesel) ......cccovvevinininnenes .0004 to .006

Idler gear to fuel pump gear (Diesel) .......cococveveininnnnen .0005 to .007

Crankshaft gear to oil pump gear .......cccoeeeerveviienieninnnen .002 to .008

Crankchaft oear tn fuel nuimn oear (Diesel) .. ... .. Maximum .019
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Engine Block (Continued)

Maximum Limit
Including Wear

IDLER GEAR
0.D. of idler gear journal (Diesel) .......ccocevvvrenrennns 1.3740 t0 1.3755  .irieiiiiiiiiiieeeeeans .0005
1.D. of idler gear w/bushing (Diesel) .......cccccocvinininnnnn 1.376 to 1.377
Thrust washer shims (Diesel) .....c.cocveviviviecenannnn.. .005,.006,.007,.009
Idler gear end Play (DIESEL) ...iuiiiiiiniiiiiiiii ittt et e et ettt e e e e e e aaaaaans .003
OIL PUMP FRONT MOUNTED
Positive displacement pump .....cccceeeeviveiiiiniieninenenenennnnes Gear Type
Pump gears to oil pump cover clearance .................. .0015 to .0055
Pump gears radial clearance .............cccocveeveiiiiiininnenennn. .002 to .005
Drive gear to body clearance (188G,159G,148G) ............ .003 to .006
Drive gear to body clearance (188D) ......ccccceeeuveneenennn .0035 to .0065
Relief valve spring:
Wire thickness (188D) ....ccceiviiiieniniiiiiiiiieeeeeeeieieieeerieeeeeenenenenns .0625
Maximum O.D. (188G,159G,148G) ...cceuvvurirnrenarineeineeiaeieneenennenns .469
Maximum O.D. (188D) ..ccuiiiiiiiiiiiiiiiieeie ettt et eeaeees .4844
Free length (188G,159G,148G) ..ceieriiiiiiiiniirieerenireieeeeenraneaeneenennenss 2
Free length (188D) ..ccciiiiiiiiiiiiiiiiiiiieieiieeeieiereeieeeneneeeeeaeeenas 2-1/8
Load at 1.38 inches (188G,159G,148G) .........c........ 6-3/4 to 7-1/4 lbs.
Load at 1.44 inches (188D) ..ciieiiiiiiiiiiiiiiiiiiiiiieneeeeenns 18 to 19 Ibs.
Oil pressure (188G,159G,148G) ...cccoevveiiiniineniineneninnnnenns 24 to 32 PSI
Oil pressure (188D) .......ccoceieviiiuiiiiniiinniiiiiiiiiiiiieiinnenns 50 to 70 PSI
Backlash, crankshaft drive gear and oil pump gear ........ .002 to .008

Cylinder Head and Valves

Diesel Engines

CYLINDER HEAD

WaATDAZE oo e e et .006”
EXHAUST VALVES
Tappet Clearance (Hot and Cold) ......cccceeeueiiiieeiiieeiiieiiiiiiiee e .014”
Face ANGLe ... e 440
Face RUN-OUL ..o e e 002"
O.D. 0f HEad ...ccovviiiiiiiiiiiecece e 1.398” to 1.408"
O.D. Of STEIM ..ottt e .3399” to .3409"............. .002”
Length oo e 6.340” to 6.364"
INSert Seat ANGLE ....couiiiiiiii e 450
Seat Face Width ......cccoooiiiiiiiiiiiiiiii e .0608" to .0962"

SeAt RUN-OUL coiiiiiiiiii et e e e et e e e e e e e e e .002”
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Cylinder Head and Valves (Continued)

Maximum Limit

Including Wear

EXHAUST VALVES (Continued)

Insert Height ....ooiiniiiiiiii e .2475" to .2525"
(0705 0o} A § ¢ 1-T=) it A PPN 1.4450" to 1.4505"
) 00 B TR0} B 51 T =5t A 1.245"” to 1.255"
INTAKE VALVES
Tappet Clearance (Hot and Cold) ......ccooovviiniimiiiiiiiiiiiii s .014"
Face ANGLE .ouiiniiiiiiii e e e e e e aas 440
) O Tel< I 401 ¢ B O 11 | A PSS pN
(00 D oY Al 5 [=F: Vs KRS 1.599” to 1.609”
0T DT e) ] 1<) o'« KPP .3409” to .3419”
| D7) ¢Y=4 1 ¢ U PRt 6.339” to 6.364"
SCAT ANZLE oeiiiiiii i e e ee e e e e e aas 450
YT R 3400 ¢ B0 | N
Seat WIdth ... .0704” to .1057”
EXHAUST VALVE GUIDES
| DT=Y ¢V o ¢ KOO PPPI 3.125"
[0 0 D T PP PP PPRPPPN .6565” to .6575"
I.D. (Installed and Reamed) .....cceceeeviemiinieiinieiiiiiiiiieneeeeencnnenees .3429” to .3439"
Valve Stem Clearance in GUIde ......c.ccicviviiiiiiiiiiniiiiiiiiiieeneeeneenenes .002” to .004”
Protrusion Above Cylinder Head .........cciceeirieiiiiiiiiiiiiiieiiiieeieieeeeeeeeneeeeneananns 875"
INTAKE VALVE GUIDES
| 0T} ¢ V=g 1 « L PPN 3.250”
(05 5 J PP .6565" to .6575"
I.D. (Installed and Reamed) .......ccccveeviiieinniiinieneirieeniineneneeineneanens .3429” to .3439”
Valve Stem Clearance in GUIide ..........cccceviiiiiiiiiiiiiiiiiiiiieeeeeeeeaeenn, .001"” to .003"
Protrusion Above Cylinder Head ........ccceviriiiiiiiiiiiiiiiiiiiiieneee e ieeeneaanes 875"
VALVE SPRING
Free Length ...ttt e s e s e e e e 2.375"
0] - T I 00} U LN 8.25
WIre DIAmeEter ....cuinieiiiiiiiiiiiiiiee et e et te et e e easaeeaeseesnsnsnesasasasnsasasnannn 162"
0 5 T OO SO PRSPPI .958"” to .978”
Compressed to 1.521”7 (Valve OPEeN) ....cccevriiiiiiniiiniiniiieeeieieeeeenenennans 110 to 118 lbs.
Compressed to 1.875" (Valve CloSed) ....cccceevveviriiiiiiiiinieinineniinenrnnenenns 53 to 59 lbs.
ROCKER ARM ASSEMBLY
O.D. 0f Shaft .ouiiniiiiiiiiiii ettt et et et e e e et eneaa e .622"” to .623"
ID. Of ATIN BOTE .ouieniiiiiiiiiiiiiiiii ettt e et et e eeeeene e aasneenans .624" to .625"
Shaft Spring
| 5 (=TS =) 124 1 « L PPN 2.5"
WiIre DIameter ...cuiniiiiiiiiiii et e e et e e sa et e eaenanenenenenenenenennas 072"
Compressed 10 1,70 .o e e eaas 7.5 to 8.5 lbs.
Lubrication ........ccciiiiiiiiiiiiiiirir s Engine oil, camshaft metering
Shaft Oil HOIES ....cviiiiniiiiiiiiiiiieeeeeeeceeeiee e eeenen, 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

T g oF- Y= S OO RN .006”
SPARK PLUG
Gap Setting (I8IMIM)  ciuiuininiiiiiiienieeiiiieiieerenrnetenterettetntatrenetereesteatensaeneienenns .025”
EXHAUST VALVE
Tappet Clearance (COLD) ...cciiiiiiiiuiineiniiiiiiiiiiiiiiiie ettt taeenense .020”
[0 5 (0 21 A T PSSO .014”
) Tl I -V ¢T3 (PPN 440
) 0 Y= 3 2401 (i 01 | AT PROPRP .002"
Length (188 and 201) ...c.cuieieiiniuriireriienreereiienienienenrieeraeesiisseensenennens 5.824" to 5.844"
Length (148 and 159) ....ccciiiieiiiiiiiiiiiiirere e eereeeerieraeeeneneeneeaaennanse 5.309” to 5.334"
O.D. of Head (188 and 201) ....ccccveieniuriiinrenereerneenrnerornseosnseesnsenannes 1.398” to 1.408"
O.D. of Head (148 and 159) ....cccieviniiiiiieiinienieiniiinieniiiienienensisenenses 1.265” to 1.275"
O.D. Of SEEIM  ceuiiiiiiiiiiiieiii e e e eir e e s eeera s es e st sen st saneansananss .3382" to .3390"............. .002"
INSert Seat ANGLE ....ciiiiiiiiiii et a e e e e 450
Seat Contact Width (188 and 201) ......ccccevieiiiiiienieniieneirnieirenenrinennneenss .072" to .085"
Seat Contact Width (148 and 159) ....cccceieiririiiiiiiiiiiiiiiiiiiiiiiiiinnenens .090” to .100”
SEAL RUN-OUL tuuivniiiiiiiiiiiiieieetiiieieeteeueenetertesseterestertnssssnssssssssessaesnsrssssanssassnsssesessnsenseesnnsensns .002"
Insert Height (188 and 201) .....ccveiiiiiiiiiiiiiiiiiiieiiieieeneniraciieeensaeans .2475" to .2525"
Insert Height (148 and 159) ...ccccoiniiiiiiiiiiiiiiiiiiiiiiie e aes .198” to .203"
O.D. of Insert (188 and 201) ......cccceviieiiieinineirnenreiineeeaeneneoracscinsnens 1.4495" to 1.4505"
O.D. of Insert (148 and 159) .....cccevviriiiienieniienieieirnennereniinensnnennens 1.3765" to 1.3775"
I.D. of Insert (188 and 201) .....cccccoveieniiiininriienerienienenenceornenersensansens 1.245"” to 1.255"
I.D. of Insert (148 and 159) ....ccccviiiiiiiiiiiiiiiiireeiiiineeereenenreeeerennens 1.074” to 1.084"
INTAKE VALVE
Tappet Clearance (HOT AND COLD) ..cciuiiiiiiiiiiiiiiiiiiiiiniienrieeenenensisnsnrnsnnenenen .014”
FACE ANGIE .ottt ettt et te ettt et e te ettt eenea et tet e taneenraeeaanan 290
Face RUN-OUL ...t ie et eeee e st st e et austosassnsansassesstnsmesnsessnsnennsnssernensensens .002"
Length (188 and 201) ....cccvuiiiinieiiiiniiieneieeiereeeetienrteenenensaerasnsensanenns 5.796” to 5.816"
Length (148 and 159) ..ccciuieiiniiiiiiiiiiiiiiree et eeaeeeeneteenseeensenansnes 5.275" to 5.300”
O.D. Of SEEIM  ciiuiiiiiiiiiiiiiirii e e e eeeee et ensreesnsneseesassnansens .3406" to .3414"
O.D. of Head (188 and 201) ...cccceveuviieiiieiereieneineeneerenenenenreeenenenennns 1.514” to 1.524”
O.D. of Head (148 and 159) ....ccieviiiiiiiiiiiinniiiniiieirieeeensnronneesenennenss 1.410” to 1.420"
N T<T: 1 AN 1 =3 [PPSR 300
SEAL RUN-OUL ..eiiniiiiiiii et et e et e e teteeetaensnsasssnasssststosasnsnsnsnsnsnsnssssensnsssnnsns .002"
Seat Contact Width (188 and 201) .....ccceciiiiiieiiieiiieniienenereneecncenenenenns .055” to .070”
Seat Contact Width (148 and 159) ......cccceviviiiiiiiiiiniiniiiiiiniiinnanees .045"” to .060"
EXHAUST VALVE GUIDE
Length (188 and 201) ....ccieiiiiniiiiiiiiiiiiieiieiieteenreeeteeneeeeaetesenetasnsssssesternesnenns 2.834"
Length (148 and 159) ...cuciiiiiiiiiiiiiiiiiiii ettt et e e er et saeaereaeaneens 2.438"
(0 15 5 T PR .6565” to .6575"
I.D. (Installed and Reamed) ......cccveveiiiiiiiiienineiieieenenenenenenenenenes .3422" to .3432"............. .002”
Protrusion Above Cylinder Head (188 & 201) .....cccvviiniiieiiiiiiiiiiieniinenenennenenns 1.000”

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

Maximum Limit
Including Wear

INTAKE VALVE GUIDE

Length (I88) .ivuiuiuninieiiiiiiiiiiiii e ie e e e et et eeeterenenea e et st sneansnsasanaans 3.125"
Length (148 and 159) ..c.eieeiiiniiiiiii ettt e e e e e 2.688”"
[0 75 O J PO PRSP PP PP PRPPPPPUPPN .6565" to .6575"
I.D. (Installed and Reamed) .......ccccceevieieieiiiiniieiiiiirueenenniereesnsnnens .3422" to .3432"............. .002”
Protrusion Above Cylinder Head ........cccooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieteceneenenen, 1.000”
VALVE SPRING (Exhaust Valve)
Free Length ...ttt e e s ea e e sansassensesasasanasnsannnas 2-3/16"
TOLAL COMLS iuininiiiiiiii ittt i ittt ee et et eneeeeanaaeseseanansnsssansesnsasssesansnsansnsnens 7-3/4
WIre DIAIMELET ...onininiiii ittt ee et tetessnsasnsasnseensnsnannnns 162"
) 0 T PO P PP OTPPPPIN .970” to .990”
Compressed to 1.332” (Valve OPEeN) ...cccciviiiiiiiiiiiieiiiiieieneeeeenenrnenens 110 to 118 lbs.
Compressed to 1.686” (Valve CloSed) .....cccceceeveriiiniiirniininiinenreniorearannns 53 to 59 lbs.
60110 ol 0o s [ IO PPN Silver Stripe Full Length
VALVE SPRING (Intake Valve)
) D5 (YR D<) ¢V o ¢ A PPN 2-3/8"
oY 72 ) B 00 1 1P 8-1/4
VAT D) 2 =] 1<) G PP 162"
) 0 D TS .958” to .978”
Compressed to 1.521”7 (Valve Open) ......cccoieviviniiiiiiiiiiiiiiniiiiiinninnnnns 110 to 118 1bs.
Compressed to 1.875” (Valve Closed) ......ccccceviiiuiiiiiiiiniiiniiininnienennnes 53 to 59 lbs.
ROCKER ARM ASSEMBLY
(070 D o S-) (- ) i AR PPN .622” to .623"
) 08 0 oY il 37071 =) G-V & ¢ s R .624” to .625"
(Installed and Reamed on 148 and 159)
Shaft Spring (188 and 201):
Free Length ...ocociiiiiiiiiiiiiiiiiiiiieiieeeerrereeetii ittt teasa s esatattasasasaeetssenenens 2-1/2"
0 D PPN 11/16”
A0S DI B E:1 ¢ 1 U] 1<) SO PP 072"
Compressed t0 1-3/4" .oniriiiriiiiiiiiire et ae e 7.5 to 8.5 Ibs.
Shaft Spring (148 and 159):
) D5 TR ) ¢V o PPN 1-3/16"
1 ) B 000} 1 { N 7
) 00 5 T RN 11/16”
AU AN C=IB D1 ¢4 <] {1 S N 072"
Compressed to 11/16” ...cociniiiiiiiiiiiiiiiiiiii e 7.5 to 8.5 lbs.
Lubrication ......cccceiiiiiiiiiiiiiiiir e Engine oil, camshaft metering.
Shaft Oil HOIES ......cccoviviviininiiiiiiiiiiiiiiiiiiciieiieenanes Toward valve side of engine.
Shaft cannot be rotated.
Cooling System
TYDPE ettt Pressurized thermostat controlled by-pass forced circulation
Pump TYPE .cevreiiiiiiiiiiiiiiiiiniiiiin e Impeller Type - Sealed Pre-Lubricated Bearings.

Suction Type

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

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

(148G and 159G) ....ceovvvniiiimiiiiiniiiiiiii e 14 U.S. Qts.
| ST L1 00) Gl o1 Y « T USRIt 4 PSI
ThermoStat ....cceveeeinieiieiiiiiiiii et r e e Start to open at approximately 177°F.

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

| 3T 1 - 1 /o) (PSP N Heavy Duty Fin and Tube Type

114 T PP PP PPPPRRTRITY Full Flow spin on type
(071 o Y- 13 1 /NSO U USSR SPPP PP PP PPP PP P RPRPIS 1 U.S. Quart
Y =Y o) Y= 0. =) o L A RRRCLLLLIED Every 200 hours

D) 2 1 o 1= P PP Replaceable Element
Change Interval ........cccovviiiiiiiiiiiiiiiiiiiiiiiiene 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 .c.iiiiiiiiiiiiiiiiiiii e Whenever element is serviced.
PRE-SCREENER
Service INterval ..ooiiiiiiiiii et e Whenever element is serviced.

RESTRICTION INDICATOR

Replacement ........ccooiiiiiiiiiiiiii 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 2.37"

Fuel System
FUEL FILTERS (Spark Ignition Engine)

Fuel strainer servicing .......... R Every 200 Hours

Fuel filter replacement ...........cocvevveiiiriiiiiiiiniiiiiiiiii e 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) .....ccccccovvvviiiiininnnnens Every 500 hours or earlier when
loss of engine horsepower is indicated.

Final stage filter (Replaceable Cartridge) .....c.ccccocvevvevieniniininieninninnenans Full Flow spin on Type
Primary stage filter (Replaceable Cartridge) ......cocoevveviviiniiininiinninnnne. 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 EIEMENt) .......ccocovviiniiiineeiiniiiniinereineeenennenes 30 Micron Filtration
Primary stage filter (Replaceable Element) ........ccccovveeuvvinvvinreenrennnnnn. 2 to 5 Micron Filtration

Fuel filter element spring:

NO. Of COIIS (ACTIVE)  cinitiiiii i ettt e st et e e s s saeaenseeseensnaensnnes 5-1/2
Free Iength ..o e et ettt et e et e e s e e e et e et e e 1.120"
N VIS D E: 0 U] =) U .060"
LD, Of SPTINE weiiniiiiiiiiiiiiiie et ee ettt ettt easeneenarasteneansanansanrtstnesnsenesresansenesnnss .655" to .665"
FUEL TANK
071 o F- T3 1 PO RN 22 U.S.Gallons
A1) o0 o | o PN Drain daily
FUEL INJECTION PUMP ,
Y D ittt ettt ettt e et st et s et et et raa e e rarae e e e eraaaaas Roosa Master, Model DB
ROTAION ..iiiiiiiiiiiii et et a e Counter-clockwise
MOUNTINE .oiniiiiiiiiiiiiiiiiii e e et s e see s eastesaesassnsnesnsensnsansnesnses Left hand side of engine
| D) 4 A PO O ST TETPR PP Gear driven at 1/2 engine speed
| 31 0) o (210 (o) « P PP TP P PP PRSPPI Self lubricated by fuel
GOVEINOT ..ccuvvvenvninnineneanenen, Centrifugal type, variable speed, flyweight, integral part of pump

TIMING (Diesel Engines)

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

gear cover or on flywheel w/pointer on flywheel housing.
1750 RPM Rated EnNgine SPEEA .....cciviiiiiiiiiiiiiiiiiiiiiieteie et rieterareetetaenseetetasnsnsenaarnenns 40 BTDC
1850-1900 RPM Rated Engine SPeed .........cccoviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiineeiie et eraesennnanee 80 BTDC
2000-2100 RPM Rated EnNgine SPEed .......ccceceiiiuiiiiiiiiiiiiiiiiiieiiiieiiiietirenieeeineetniaeeeennaneens 8" BTDC

2200-2250 RPM Rated Engine Speed ....cc.cccviiiuiiiiniiiieiiiiiiiiiiiniiiiieinicieeicancaeaeaenes 8" BTDC
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Fuel System (Continued)
FUEL INJECTOR

YD +tnttueeteenneeueenenertneeeneenttttustssenstuestssasstrtesstrtortessssssstestesassesessnssnesnssnses Roosa Master-Pencil
Opening pressure (New) (Part NO. A37836) ...cccccvieriiiiniiiiiiiiniiniiiiiiinineinenn, 2750 to 2850 PSI
Opening pressure (New) (Part No. A51234) ....ccoeviiiiiiiiiiiiiiiiiiiiiiiiniiiieieieieaee, 3150 to 3250 PSI
(Serviced) (Part NO. A37836) ...ccecveerrenreeeeneeniinieisiuiiniiniiiraeiieiiieneeteieemeiieenn 2550 to 2650 PSI
(Serviced) (Part NO. AB51234) ...cceuviurenieiiniiniiiiuiiniiiiiiiiieiaieiiereeeaenreesaeans 2950 to 3050 PSI
Maximum opening pressure difference between cylinders .........ccoccoeviiiiiiiiiiiiniiniiniennen. 100 PSI
ValVE LI cerniiiiiiiiiiiiiicie e ie e ee et et seere s e en e e sansa e sansennen 1/2 turn off valve seat or .009”
SPray OTifiCe SIZE ..ivniiiiiiiiiiiiiiiiiii it rr et r et sase st s sesnessesnasnssossesassnssans 011"
SAC NOLE SIZE euieuiiuiiiiiiiiieiie ittt etteieeteeaeeseeesesnesantaesnseessnssnsssessnsesessessessnsssessessnesnssnssnsssnees .042”
Sac hole length (Prior Engine SN2T1T903) ..cccieviriiiiuiiiiiiiiiiiiiriireeeeriseeeerncrnererensessasaorseseesens 195"
Sac hole length (Starting W/Engine SN2TIT963) ..cceceiirierereiiurieeerienreeeiereeieeieriesneresnesnesneenns .095”
NUIMDET Of OFIfICES cuininiiiiiiiii ittt ettt et s eneasasaeeensasnsnssseasaesenssssseensnsnsnsnsnsnsnsnns 4
OrifiCe SPray AINELE ..cuivniiiiiiiiiiiiiiiiiiiiii et ettt terenteeseetnsesastneansessnssesnsnesnesnsensenesnsnsensnnsenees 1600
Leakoff rate ..ccccevveieiiiiiiiiii e 3 to 10 drops in 30 seconds at 1500 PSI after
first drop appears (serviced injector).
Opening pressure control spring: A37836 A51234
| =TS =) 1 =4 APPSR .536" .563"
INO. OF COILS iuuiniiniiiiiiii it e e ettt e e reeresuatsuasntesnsassnsensentnssesnensennennn. 7 7.5
WIre Qiameter ...oociuiiiiiiiii et ee et er et s e et e s e s s s ran e e aaaaas .056" .058"
O.D. Of SPIINE .ieuiiiiiiiiiiiiiiii it e et ieeeeesee e reensenresnsnssssensrsseesnsansnseernesnsns 2727 276"
Compressed to (.435"-.457") (.435”-.478") | ...ccivvviiiiiieeciee e 27 1bs. 29 Ibs.
TIMING (Spark Ignition Engines)
Timing marks .....ccccoceeeuvinnenes 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 .......ccccveeieiiiiriieiiiiiiiiinirieiniieeirinerecnsessnseansns TDC
Static Timing, 1900 RPM Rated Engine SpPeed .......ccccceeieviiriiiiriireiinrernneerueiiereereenseasncens 30 ATDC
Static Timing, 1750 RPM Rated Engine Speed .......cccciveiiiiirieiiiiirieininniereneneeseareesnnenses 50 ATDC
Running Timing, 2100 RPM Rated Engine Speed ........ccccovieiiiiiiiiiiiniiiiiniiiniininnneeniens 349 BTDC
Running Timing, 1900 RPM Rated Engine Speed ............ccccociviiii . 30° BTDC
Running Timing, 1750 RPM Rated Engine Speed ......ccccccvieriiiiiiiiiiiiiiireiineriinennrenreanenns 250 BTDC
CARBURETOR (188G and 159QG)
Y TPt Zenith Updraft, Single venturi
with magnetic shut-off solenoid.
Magnetic fuel shut-off SOLENOId .....ccccorrieiiiiiiiiiiiiiiiiiiiii e 12 Volt
Idle Speed adjuStMmeENt ........oiuiiiininiiiiiiiriire ettt a e eas 600 to 650 RPM
Idle mixture adjustment .........ccoieiiiiiiiiiiiiiiiii e Approximately 1 turn open
Load adjuStment ......c.coieniiiiiiiiiiieireierer e Approximately 2 turns opens
Float adjustment ......coooeiniiiiiiii ettt 1.156"”, without gasket
Venturi (at narrow point) (I88G) ...iciereerininieiieiiiiiiiiiiiiiiiiiii ittt eas it eaceneaseasens 78"
Venturi (at narrow point) (I59G) ..ociuieiiieniiieiiiiiiiiiiiiiiiriiritirtiti et e eeeserenenseeasensasensens 14"
I N ¢ LT A - T .049”

Main Jet (159G) .ieviiuniiiiiiiiiiiiii it e e e e e e b e e e e r e et e e e e eaaas .037”
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Fuel System (Continued)

CARBURETOR (Continued)

Main AISCRATZE JEt .eniniiiiiiiiiiiiiii ettt ettt e et et et et rteeettetasneaenesnesernenenesesnesnsns 118"
Well VENt JEE (188G) .ieuieuiiniiieireitiiiirtreueeneetareeteennetreeensneraerressessasensesrnsenesnnesssesnssnssnsens .039”
WELL VENt JEL (109G) ciuieiiiiiiiiiiiiiiiiiiiii ettt iieeettetetneeeeteraeenseasnsenennenssssensnesnenesnesnesnssssnesnesnssnens .051”
TALNG JET (I8BG) ..euieniiniiiiiirireniteietrereaeeet e tieenetnerensennenerascaasnsrnsensensensasesnsesnssnssseennsensssnsen .025"
B 1D (T T A L RN .020"
Float valve SEAt (188() ..icuiiiierieiiiiiiiiiiitiiireeteetrtieeteeteenesneensenessessersessessesnesneensennsensensensennes .069”
Float valve SEat (159G) .i.iiuiiiiiiiiieiiiiiiiiiiiieeeeeieetetetieeete et eternensaretsaesnenereenerneneensesenssssnsnnses .078”
Idle air Dle@d (I8BG) ..uieuiiuiiiiiiiiiiiiertieiueree e e arureueeterteenaeneeereneesereasansenssessesssssnesnesserneenennnes .055"
Idle air Bleed (159G) .cuiuiiiiiii ittt e er e etee et et eaaenestesneeansanesnssnssnssnssneennensensencensen .059”
Choke Lever spring: Idle adjusting needle spring:
Number of COilS ...cocviviiviiiiiiiiiiniinnnns 18 Number Of COLIS wovvineiieneeeeeaianan, 4-1/2
Wire diameter .......c.ccvevviviiiiininininnan, .031” Wire diameter ..oeeeveeeeeneeineeeeeennennnnns .040”
Free length ....ccocovviiiiiiiiiiininnnn. 1.000” Free length ....cccoeevevnviiineeiieneiineannnns .469”
CARBURETOR (148G)
TYDPE eevtureeereneeettunee ettt e e trtieesaeere e e et e e et s aaaeaaaens Marvel-Schebler Updraft, Single Venturi
with shut-off solenoid.
Magnetic fuel shut-off SOIENOIA .........ccovvuiererrmeiiiiiiiiiiiii e 12 Volt
Idle Speed adjuStIMEnt ......cccoiiiiiiiiiiiiiiiiei et ee e et et ee e et e e e aeaaas 600 to 650 RPM
Idle mixture adjustment ...........coociiiiiiiiiiiiiiiiii Approximately 1 turn open
Load adjustment .......c.ccooiiniiniiiiiiiiiiiiiin e e Approximately 2 turns open
Float adjustment .......cccoeiiiiiiiiiiiiiii i e 1/4" from gasket
Venturi (at narrowest POINT) ....ciiiiiiiiiiiiiiiiirii et tir e eeee et e e et eneenea et eneenennennnes 782"
o0} o 1] A PPN .0635"
MAIN NOZZIE ..eeieiieiiniiiiiiiiiie ettt tiee ittt taraeresetnsastaraesseensasescnsasessussssesssssnssnsnssssnnssassnsnsenses 1157
8]0 07=) W YZ=) (1 A (o) (- O PRt .0465"
B 110 o T =] A O PP .033”
Float valve SEAl ...c.iuiiiiiiiiiiiiiiiiiiiiiiiieteiere et tireerteeaeensetesssaesnstesternesssaseesnssnstnsensnnsnsenses .070”
06 L= (=T B o) (= T OO PRSP .040”
Choke Lever Spring: Idle Adjusting Needle Spring:
Number of Coils .....ccoveiiiniiiiiinininannn.e. 5 Number of COilS ...cccoevvvvinviniiiiiiiieiinnenne. 5
Wire diameter .........ccocvviviniininnnen, .0317" LD, e .203”
ID. .281" Free length ...ccocovieiiiiiiiiiiiiiiiinene, 531"
Choke Valve Spring: Throttle Lever Spring
Number of coils ........cceevvvinennns 26 to 27 Number of coils ......cccevenenennnne. 4-1/2 to 5
Wire diameter .......cccoeeevviiiniinennennnns .029” LD, e, 165"
Free length .....ccccoovviviiiiiiniiinnninn.n. 1.062" Free length ...cccooiiiiiiiiiiiiiiiiiiininnen. .281"
Brakes
7 PR Heavy Duty, Disc and Band Differential Brakes
0 Y= 4 10§ o g U PP Case TCH
| =Y oY Lo I ) A PSR UU U 1-1/4" to 1-3/4"
Brake Pedal Return Spring:
Y= DY) V=4« AU N 4.625"
LS D) T:) 0.0 T=1 1<) G PPN 135"

INO. OF COIIS tirinteneentnenteteetee e testeesateseneentesensenseansessesessessasessesssnensosssssssnssensasensnsansenensnnsnsnnns 22-1/4
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Brakes (Continued)

Disc Spring:

) O TR =) ¢ V=g o ¢ A 1.27"
A1 =T D) B 1 L] 7<) (P PPN .0857"
INO. OF COIIS wvitiiiiiiiiiiiiiiiiee ettt teteatasnteaeeretanesasesonseensessessnsnsntensnsnsnsnsesessnsnnsssnsssannns 10-1/4
EXPand 10 1,377 oottt ee et et reete et et e e eiet et et an e aaaanaan 22-1/2 to 27-1/2 lbs.
Retractor Spring:
Free LEeNgth ..o et e e s e e e en se s e aene e .66"
NS I D) E: Ve =] 1<) PSP RNN .060"
I\ o TR0 A 60 1 PP 5-3/4
B .4 0221 ¢ 1o B {0 T S PP RN 9 to 11 1bs.

Power Train
SHUTTLE TRACTORS

Reverse idler gear bushing I.D. (burnished) .....ccccovoiiiiiiiiiiiiiiiiiiiiiiiiiireieeeeneans 862" to .863"
Countershaft bearing pre-load .......c.ccceeveiiiiiiiiiiineninianen.. 4 to 12 in. lbs. required to rotate shaft.
Differential end Play ...ccceniiiiiiniiiiiiiiirr et e e s e e e e e e e e enas No end play
Differential gear to countershaft pinion backlash ..........ccccociiiiiiiiiiiiiiininiininnnnnnan, .005" to .009”
P20 d [INS] o =0 A=) s Lo B ) - )OO PEN .0001” to .001"
Countershaft end play (between 2nd and 3rd speed Z€ar) .....c.ccciceeveeeiinienienennenienenns .001” to .006"
Gear shift fork rail InterloCK PIUZ ..cc.cciiiiiiieriiiiiiiiiiiie et eieeic e raeanenaees 0.D. .373" to .375”
Length .566” to .574"

Main drive shaft €Nd Play ..cccciiiiiiiiiiiiiiii e et i e et eteeteeteeieteeeanenetnrasaesasnens .002" to .005"
Differential center wheel to side wheel backlash (pinion gear) .........cccoccviiiiivinianinns .005" to .015"
Rear axle bearing preload ..........cccceevviininnns 20 to 30 in. lbs. more than no load turning torque

Shifter Lever Support Spring:

)0 TS 7<) o T=4 i « S 2"
SN DY 0 4 (=1 1<) G PPN .1416"
I\ Lo TR o) A 0 1 1 Optional
(0705 o'6) oY =1 IR (o T 5 A A 35 to 50 lbs.
Range Detent Spring:
) T =) s T 1 o AN Optional
AT B -V =1 1) N 072"
I (o o) o) 1 L TN Optional
(0630 ¢} ) T TR o I 2 7 (L 35 to 38 lbs.
Neutral Start Spring:
) =TI D) V=4« R S 1-9/16”
LI ) F: ¢ ¢ 1= 1<) G PPN .056"
I\ Lo o A 00 1 £ U 11

(070) 5'010) XTI (o I 81 11 LTSRN 19-1/2 lbs.
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Power Train (Continued)
HYDROSTATIC TRACTORS

Forward-Reverse pedals free travel ......c.ciciiiiiiiiiiiiiiiiiiiiiiiiiiieeieeieteeniereeseeaeensaeens 1/4" to 1/2"
Pinion shaft bearing preload ........cccciiiiiiiiiiiiiiiiriiiiii e 4 to 12 in. lbs. rolling torque
Dump valve pad to leVer ClEATANCE .......c.ceeiiiieieieiiiiuiiniiiiniiiiiiiiiiiteiiitenteeteteerereensresesnsassannn .045"

Hydrostatic Power Steering

TYDPE ettt e a e Large Volume Pump, Gear Type, Continuous Running
Relief Valve PIreSSUIE .....ccuiieiiiiieiiiiiiiireiriireeene e ererteensteenseesnssnerenseneseesnerneenns 1500 to 1700 PSI
Pump Capacity at No Load Engine RPM .....cccciiiiiiiiiiiiiiiiiiiniie e eeneeeeensens 6.5 GPM
Capacity Of RESEIVOIT ...iiiuiiiiiiiiiiiii ittt eeerere ettt e et e et s eteeeneeenseneaneransernsrnesennns 1 Quart
L6 1o 1ol 1 ) BN 451 1<) o « N TRTOTRPRTRPRN 3 Quarts
B TSI A 1D (OO Case TCH
Hand Pump TYPe ..ccveieiriiiriiiieiineiriiiineinieeereneans Gerotor Bi-Directional, Driven By the Engine
Actuating Cylinders .........cccocvevvevvnenenne. 2 Way Cylinders, Are Integral Part of Steering System

STEERING HAND PUMP
Steering shaft t0 DoAY ClEATANCE .......c.ceuieiiniiiiniiiiiiiiii ettt reeraeeeesaesaseeernesasnees .006” Max.

| 370170) ol (o JC] £= 0 00 Wl o] =T D = 4 ol < RO .005” Max.

STEERING CONTROL VALVE
Centering Spring:

INO. OF COIIS iiriiniiiiiiiiii i i ettt e et e e et e et e eaaeesaeesnaeesaaestaneetnnnsennsseseenessssnneaes 6
| O Tl =) =4 o OO PP USRS 860"
WIre DIGIMELET ...iveiiiiiiiiiiiiiiii et e et e et e e et e et bt e eaneennsannesaneesnessnnnees .080"
LD. Of SPIING ovniiiiiiiiiiii et ete e e et e e et e etee et eestee et eeaneenneenneesnssnnaaess .625"
CompresSed t0 824" .....iiiiiiiiiiii et ee e e e e e ettt e aeeeenanas 1.5-2.5 lbs
STEERING AXLE
Front Wheel t0-I1N ...ttt eeee e e e e e e e b st et saneeeeneseneees 1/4"
Front pivot pin bushing, installed and removed I.D. .....cccccooiivviinirinirineeineenrennnns 1.744" to 1.746”

Rear pivot pin bushing, installed and removed I.D. ....ccccooviviniiiniiiniiineeeeeeenrenerennns .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 @ <:> @ @ @ .
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 2.1
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 96 111 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
374 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 154.9 171.5 1820 2000 | 251.7 276.6
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

CamsShaft NULE ..ot srs e s st sassssnstesnssnsnstnseasannnns 80 to 90 Ft. lbs.
Connecting Tod NULS ....iiiiiiiiiiiiiiiii e irieete e eteteeereenereeaenetesasnsesanesesesnsnssnsnes 45 to 55 F't. lbs.
Crankshaft NUL ..o e e s et e s e e et snasastnstasasensaesnsannnns 125 to 135 Ft. 1bs.
Flywheel to crankshaft Dolt ..ot crae e e e aaes 65 to 70 Ft. lbs.
Main bearing Cap DOILS ...c.ceiiiiiiiiiiiiiiieiiireiii it reesa e ensssnseesnsasnnnaens 90 to 100 F't. 1bs.
Oil pan capscrews (Stamped StEEL) ...c.ieviiiiiiieriiiiiiiiiiiiiieiiirietirereersecrerneennenenens 10 to 12 Ft. 1bs.
Oil pan capscrews (Cast Ir0N) ....ccviiieiiiiiiiieriiiieieiireieieieeeeieenearereesnsnseseiesnsnesnnens 24 to 28 F't. lbs.
Oil pan to S€al TeLAIMEr ......ccciiriiriiiiiiiiiiereireerrreireeernrerernscessreensrensensensenssnssensnnns 15 to 20 Ft. lbs.
Oil pan drain plug W/nylon ZasKet .....cccceeicviiiiiiiiiiiniiiiioienineiniieresieresaersrecsnsenseens 29 to 30 Ft. lbs.
Oil PUIMD COVET CAPSCTEWS .ivuvuruirniuerneneeneusrerusessresnssnsresnssenssssnssnessssssnssssasassnssnssssnsans 6 to 8 Ft. lbs.
Oil seal retainer bolts (Grade 8 DOILS) .....coceiuiiiiiiieiiieiiiiieiieeiireeceeenreerneeeneensenennnns 12 to 15 Ft. lbs.
Fuel pump drive gear nut (DI€SEL) .....ccciiiiiiiieiieiiiiiieiiniieeieiieieeeineearensrseeenesesnennses 40 to 50 Ft. lbs.

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

Ibs.
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