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IRDEX

NOTE: HOW TO USE THEIS INSTRUCTION KANUAL
This manual No., 471-D is composed of sixz sections as follows:

Section 1. General Instructions to Operator. (Includes lubrica-
tion of basic grader only. See page 52 or 52A and
52B, for diesel engine lubrication.) {See separate
manual No. 472-A for gas enginea)

Section 2. Farth Road Construction.
Section 3. Power Grader Attachments. (Includes lubrication, use

of, and maintenance of all attachments.)

Section 4. Diesel Engines (UD-14A and UD-16). {Includes lubrica~
tion and maintenance of the diesel enginesa) {See
separate manual No. 472-A for gas engine. )

? Sectian 5. Electrical.

Section 6. Power Grader. (Includes maintenance, dismantling, and
assembly of all basic grader parts.)

DESCHIPTION PARAGRAPH PAGE
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Function of Power Graderscssscscoeacsscscocacsosesccsosnascsse 3 14
Gear Shift Charfesocescococsscsconasotoasanseoecdoaaoecnodossa 8 15
Inspection before Unloading GradeTscoscossssasccnsccscsonssns 1 7
e Generalsooncasasoncssesoscnsaoecoososo0ssonssooosonsedns 7
b:. Before Starting Diesel Engineccsccccssosscccesossacsns 7
C. Hydl"aulic Systemeaosanaeaeo@aeea»euuesgaeeuacaeoannnao 7
d. Unloading Motor Gradersecvscsscsoossscasecoasoccansocoes 7
Tubrication Chart - GradeTecscssscsosvssssccccescoocsocscsasoas 10-12
a. Diesel Engine Lubrication Charteasccssscscsscsscsassocca 52-52B

| Operating ControlScisccsecsoscccoosessososasesosccocascoacsos 2 13
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Backing Outosncossceconocoonossoucssotssoosedscadosaonasoosass 22 24
Conventional MaintenanCe..coseecaescsscesoonsecosescssessnnacoo 16 21
Cut‘ting and Fillingeseaoasouoaaoanaaass@eosaeoaeamuaoeebaeao 23 25
Cutting Wet Ditchiososscsconsoascsonsesnoscsoscacstooscenondosn 12 19
Earth Road ConstructiONsceocecsccsscocessoossscssscsonasceaosan 7 16

as Operatinga&aaaaosegoao@csxeesmoogooseaoasmesésmaao@aga 16
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Grading Close to Immovable ObjectSscsacosossvcsaosccesasoasas 21 24
Grading High Bank SlopeSsscnrascsccssoossssancasanosscsssnsss 26 27,28
Grading In ReVETrSE.csocsnecsnsosooscssosscsnsosssonssadcsossso 20 23
Grading in Reverse belween FOrMScscocvocsscsscsonssaossasaso 19 23
Grading on Slope {3 10 1) ceosesscsaoscocscooosoooassssssosas 8 16
Grading Outslope of a Low Banked Ditchocsosocecsccascncssoac 25 27
Grading Sharp CUTrVEeSscvcscossocsascscoseoscsconssassananssssss 24 26
Grading Slope Charf.iooessassocsccscessonosorsososscseoossscacas 9 17
Handling Oil-mix {Heavy Maintenance)scecsccsvssossossoocoscas 15 21
Teft Hand High Liftcocccoasnsavsocsoosscscsosasacsnacoocosss 28 26
Placing Moldboard in Right Hand High Lift Position.seescsece
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Right Hand High Lift.ccecccoscoccososseesuvsssaosaconosaosecoss 7 29
Second Pass {Cleaning 01d Ditch)osescscocsssocsoccssossoasso 11 19
Starting a New Ditchoocoscosocosoososseacatcnesosacaoscansaaoo 10 18
Third Pass (Windrow MOVE—OVET) csecsssocscacsscacsosnasasasso 13 20
Wide Heach (Resloping of Grade Shoulders)ecscescssssscesssos 17 22
Windrow iove-over in Blow Sandesecsssscocsssscnsssecssoscsansne 14 e
Section 3. Power Grader Attachments 35-44
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2, FunctiofNsssoecsscoscsscoscscosoasocscaontaearoassscssssso 35
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Rollersaﬁecaaeaoaaoe@ceasan@aeeaaeeoaococaomaaoaa—aa@eaeoosce 37 40
Searifier and BulldoZersccssacossssscacsassnsssoacacsoosssoss 3 41,42
8, (eneralisesccoonossssaosancoasaocassoseosansssnsonssaad 41
b, To it Grader with Scarifier onlVecososessocosocscsoss 41
ce To fit Crader with Bulldozer Only¥scoeccessesoasoacssos 41
do TO-OpeI’ate Scarifiereoscesecsasocecooostecoscpocasnscss 471
6, To operate BulldoZe€Tesosescscsanocosacsosaascsosoanssaa 4z
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Section 4. Diesel Engines (UD-144 and UD-16) 45-73
(See separate manual No. 472-A for gas engine)
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Carburetor Removaliceescscssceconccscoavoaoosvscsoacscassons 70 83
Changing to Diesel Operatiofcecccecscssvssccncoccossonanooa 46 50
Checking Mechanical ProblemSeeeccsoscoscsssscoansnaccasssos 72A-72D
Cleaning the Strainer.cceecssocscosacscscccncscosscossasssess 82 63
Cold Weather OperatiONessccoccossossopococcsoosnsassonossse 81 69, 70
8o G8n§ralcnasawmaamomaaaoooeeaa@eeseeaeﬂaooeasaae@aanae 69
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d. Magneto Impulse Coupling.ssascccosscsssssscscascaanss 69

€8s BalterieSeccoccoccssssancasosscnescssososnossoassosnos 69
f. Cooling Systemucoscscccoccsosacnossosnooscnsosasencsas 82, 70
Conversion Starting SysteMecocccsccososssnssescnaonsassssss 43 46
Cooling SystemMecosccesssocossnsosssonsossccssscsscossoscncose 57 55
2. OperatiOfN.snoccoccscsscocccnscsanocseonsososascansoaoonss 55
b. Rust Prevention..ccsccsocoesscecncasocscscsanosonsasoo 55
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g, Radiator COre.ceccosssscvossscoonssacoscocoocscccocess 55
Tiissel Fuel SpecificationS..seicossccssocoosasosasaassnssas £0C 584~80
a., Description of Fuel PropertieS.cscscssccscocssasssososs 588
AP.T. Gravitye.eococcocsocssoansosssonoscoeansaaanassans 58B
Flash Pointe.esosececosccansasccoanosesasoasasaaccasssse 58B, 58C
Pour POinteoeoresaaceacccasssososscosacsscscansnsscss 58C
Cloud Pointescsocoasosoasscoooscsssonasosossasocacssas 58C
Water and Sediment.,cceosocsvncsaosacccocasoocsacsoss 58C
Carbon Residue. sasssssoscosossanoccaasonaoocanasasoss 58C
Distillation. cocesoscsonssccsessossocacoonsasassanosaans 58C
Sulphur Content..coscoossscssvsoconsnsaosnscosssnososvos 58C, 58D
Cetane NUmMbDET...:0s0cataccecacosssanoscacnsaosncoasaos 58D
CorrOSiON.cesccovscassoaoassscoscsnoscasocacsnscnsaoss 58D
Guns and ResildueS.oscoecssssnccssccoscosooocscoanseas 580, 59
Diesel Fuel Filter.ccescoaconossosscccossasonaoasansos 59, 680
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Diesel Fuel System - UD-1€ Engin€osccoscsscocsecoccossssass 568
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Engine Side View - UD-144A Engine€.csssscccsssccsssoceosscsas 42 45
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Shaft ~ GClutch to TransmissiOn.eesccsacass
Shaft - Front (Center Section).sesseaccss
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159
148
137
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1384
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DESCRIPTION

PARAGRAPH

PAGE

4,

Propeller Shaft - Front (Front Section)eecceccscsscess
Propeller Shaft - Front (Rear Section).ccoscccossccocos
Propeller Shaft - Rear Axl€cocsncscsoscocnososasososso
Propeller ShaftScecsosccscoccsoonscosnccccosnssscasncans
2. Lubricationssscececesoncocscescsosssccacssscssans
Ram - Blade Lift.ccsccccccoconoscoonasasccocsassssocss
Ram - Blade Side Shiftecocescooosssssonsonsscsacaoanos
Ram ~ Front Steer.ccncesssvesvncososscosasnsosssasaass
Ram — High Liftcccocncocsnasconcsonacocosssrcosoaasaas
Ram - Rear SleeTrccacccscsncccnsccsscscssocoonsssnsnsca
Rem -~ ScarifiGTececeossocccscoconoascossasasancancssoons
Rear Axle.cesoocnconconcocsscsssoensonsncancscnooacosss
Hear Axle Assembly Removal..c.cccosassoccccsoacocacaoss
Rear Axle Gear Carrier Removal...ssccocoacasacasscasse
Rear Gear Carrier Assembly {Machines H-4670 and up}...
Rear Gear Carrier Disassemblyc..oococsoscoososcocncsasca
Rear Wheel Pivot Bearing Adjustment....ocooscosssosocs
Rear Wheel Removal..cevcsccsccoonssccsasanccccsasonaos
Rear Wheel Steering Knuckle Disassembly.cacccoscsccoos
Rear Wheel Tos-in Adjustmentssccccoccsosccsccncoscacsa
Tire ChainGecesssseccocsorosososososasosoassonacoonoso
Tire InflatiOnecssscoscsosonsoncacosacpcssconansncsonss
Tire Mounting and Demounting.scecovsosesesssccesosanss
2, General.cccscccccocaasssccsnssosceosasosnsocscasna
bD. DPemountingec.cocococscevesocscsssscssscsonscossssnscas
Co MOUntTingeioeococcssocossossssassoscectnooccansosss
Tire PuUlllDeccscoocccssccensoncocssconosoncossannnsasososao
8, Lubrication.scsccsccsccseocscsosvoanssssssonncosn
b, OperatiOnesceccescesscoanccccassonsocscsssssosns
ransfer Case Diassemblycssocsscocsscconocscaasssacsosas
Transfer Case GearScscoccacascessncsccsccevscoscscsaasns
Transfer Case Reassembly.ocssacccocccccasosnscsooansso
Transmissionescescosscscscoasosnsoscoaaansanooccassnsenos
g, General..ccocscocscsccnnoocscsssnesassecscasancos
b. Power Input 1o TransmissiONosccsccccosceosososan
c. Power Output from Transmission to Transfer Case.
d. To Shift to High Geare.cssescecoconcsnoscoassccs
e, To Shift To Second Gear....cscocococccoscsaovoassas
f. To Shift to Low Gea@Ti.cooovcvosscssacsscccscnsssca
g. To Bhift to Reverse GeBT..ccccosncescossccssccons
Transmission Disassembly..oacoocscccscsoccecsscccncansos
Transmission Reassemblysvecococossonosocnsosossonoasas
sTransmission Shifting Covercecccsvsacssscossscosccssns
Transmission and Transfer Case Gear Shifting€eieccoocscocss
8. LlubricatioN.ecoccessccnscvsosonscscsnonocsonsnansas
Transmission and Transfer Case Removal..cccscesccsesoe
8c General..cscocsssccosscssosncseocesconassosnonos
D. Transmission and Transfer Case Group Removal...
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Universal Joint with Axle Shaft Removal (Front and Rear Axles).
Universal Joint with Axle Shaft Removal (Rear Axle).ceosces

1iC
108
1086
105

141
142
144
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145
146
123
130
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1324
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124
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129
135
1334
133

96
934
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102
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94

95
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125
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87, 89
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89, 90
85

85
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85
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95
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90

Universal Joint Disassembly (Front and Rear Axles)esceceaese 114 103
Universal Jaint Disassembly (Rear Axle)..ccocovscoconccacss 126 111
Water Heater (See Parts Book for Piping Diagram
and Part NUmDEeIrsS)cececccccccesnsoscacsocsscss

Water Weights - Front and Rear TireScsoccccsccsscssssnsacana 134 119

2. Generalescesscocsnscvsoooccsoacoasosasossasooaasossso 119
Wheel Pivot Bearing Adjustment (Front and Rear Axles)a.cc.. 116 103,104
Wheel Removal and Reassembly (Front and Rear Axles).esccsos 112 99,101
Wneel Steering Knuckle Disassembly (Front and Rear Axles).. 115 103
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1. INSPECTION BEFORE UNLOADING GRADER.

a. General.

Before unloading the grader check i
thoroly for damage during shipment.

N3

Inspect the tires carefully, also the
glass and the cab, if so eguipped.

The tool packing list should be check-
ed carefully, and any shortage or damage
should be immediately reported toc an auth-
orized agent of the transportation company
involved. In case of damage or pilferage,
vou have a right to demand that your copy
of the transportation document be noted by
the transportation company, showing what-
ever shortage or damage is invelved.

Any damage or pilferage should be im-
mediately reported to the nearest Austin-
Western Distributor, and they will assist
you in procuring the repairs required and
advise you in regard to procedure that
should be followed in further handling the
claim papers.

b, Before Starting Diesel Engine.
(See separate Manual #472-4 for Gas Enginel

Check o0il level in the crankease, air
cleaner and diesel fuel pump. (See pages
52 %0 52D inclusive,)

Fill fuel tank. (On IHC diesel en-
gines the one gallon tank mounted on lower
cab panel is for gasoline starting only.
{See page 58A, paragraph 60C., for diesel
fusl specifications.)

See tag wired to hood near radiator
indicating water is drained from cooling
system. Alsc see data on card regarding
0il placed in the crankcase of engins be-~
fore it left the factory. Find and in-
stall water drain plug wired to sngine,
and £ill complete system with clean water
{or anti-freeze). (See page 69.)

Open fuel valve under diesel fuel and
gas tanks.

Lubricate engine. (See lubrication
chart, pages D2 to 52D inclusive. )

Remove the spark plugs and put about

one teaspoonful of crankecase 0il into each
cylinder. Replace the spark plugs and

47187 =

crank the engine to distribute oil over
the cyvlinder walls. This assures positive
lubrication of cylinders and pistons im-
mediately after starting and reduces ths
possibility of scoring.

¢, Hydraulic System.

Consult hydraulic section on page 121
(paragraph 136.-b.) for oil specifica-
tions.

Check 0il level in oil reservoir.
Fill to o0il level shown on page 121
(paragraph 136, ~c. (3)].

Wipe all dust, gum and grime from
exposed ends of all hydrsulic piston rods.
Do not relubricate piston rods.

d. Unloeding Hotor Grader.

Remove bloceks from front, sides and
rear of all wheels. Pull spikes from car
floor.

Start engine. (See engine starting
instructions, page 49.)

fore moving off car,
Move grader ff car in low gear

Wash all grime and dust laden grease
from all exposed machined parbts, such as,
hydrauliec ram piston rods, back of all
wheel trunnicn sockets and circle.

The piston rods -and trunnion sockets
need not be relubricated. Use a handful
of high pressure grease and apply lubri-
cant to the inside bore of the circle,
also the under side of same., Do not lub-
ricate the top side of the circle.

Lubricate balance of grader with
grease gun pronldedﬁ {(See page 10 f
points to be lubricated and lubrica
specifications. )

Test brake - Fill master cylinder
with fluids {Sve page 12.)

Check tire pressures. Do not over or

under inflate tires. (See decalcomania on
main frame, also page 119.)

Check clutch pedal clearance. (See
pages 79, 82 and 82A for all a@}hﬂtﬁeﬂtb}
1nclud1mg elutch brake.)



POWER GRADER SPECIFICATIONS
NQTE: Throughout this manual the use of the terms "Left"™ and "Right"™ must be under-
stood to avoid confusion when following instructions. "Left™ and "Right" indicate the
left and right sides of the grader when standing back of and facing the radiator.

GOVERNED SPEED - FULL THROTTLE - NO LOAD

e

=y

UD-14A Engine (Modification 664).. 1540 R.P.M.  UD-16 Engine.............. 1980 ¥ 20 R.P.
UD-144 Engine (Modification 66B).. 1705 R.P. M.

) TRAVELING SPEEDS
* (With Stendard 14.00 x 20 Tires - 14 Ply)

UD-i44 (Modification 66A) UD-14A Engine

and D-471 Engines {(Modification 66B) UD-16 Engine
18bcnoncosancoooocascsanes 172 M.P,H 1.96 M.P.H, 2.21 M.P.H
200, e vcononcaoncooacsacees 279 M.P.H 3.19 M.P.H. 3.59 M.P.H.
Br8e s evoooesaccssceosooas 4,08 M P, H 4. 66 M.P.H. 5,25 M.P.H.
4theecoooensconannncnescnss D.74 M P, H 6.56 M.P.H. 7,39 M.P.H,
5thecoconcosonosoonnoccaos Ju32 MP.H 10. 66 M.P.H, 12.00 M. P.H.
Bthesooconsceocsvocnoanens 14.98 M P, H, 17. 13 M. P, H. 19. 28 M. P.H.
LOWw ReVETSE.osescvscscoons 175 M.P.H 2. 00 M. P, H. 2. 25 MLP.H.
High Reverseesocessscessos 5.84 M.P.H, 6.68 M.P.H. 7.52 M.P.H

* (With Speci 6.00 x 20 Tires ~ 14 Ply)

=

18Tevooseosnccosnscosscsnsa 182 M, P.H. 2.08 M.P.H. 2,34 M.P.H.
BDC0coosavcocsonsocsnsanaocs 34 M P H 3. 36 M.P.H. 379 M.P.H
Brde cocscscocsovcosnassoase 4o 30 MP.H 4,92 M.P.H 5 54 M. P.H.
4%Noosroacosacscscscsscocs 6,07 M.P.H, .94 MLPLH. 7.81 M.P.H.
Bthosesccocsosssnnssescasa 985 M.P.H il. 26 M.P.H 12. 68 M,P.H.
BEhecsncononcoonssoccsasss 19. 82 M.P.H. 18.09 M.P.H. 20. 36 M.P.H,
Low ReversS@eocssscsoncscs . 1.85 M.P.H. 2.11 M, P.H. 2. 38 M.P.H.
High Reverssiescocssscescs 5. 17 M. P.H, 7.05 M.P.H. 7.94 M.P.H.

NOTE: * Traveling speeds in gear shift charts on pages 15 and 84, and text on pages 15
and 86, are for machines (with UD-144, modification No. 664, or D-471 engines) using
standard tires only.

GEAR LUBRICANT CAPACITIES (U.S. Measure Approximate)

Front AX1€.cecooooooceoosssonosssocosooonasosocasosssssoasscasnoscocsosssoccas 1D qUATES

R@&l‘ l:lxlencoeaamsmeaee@an$eew«oaeama@wnasaﬁaoao&a»amva»vea:wa:scs«aonocneue»oosal?)’é quaTtS
Transfer Case (Machines H-100 to H-1838 inclusive)ocecocosccssosscsosncsasses 28 quarts
Transmission (Machines H~100 to H-1838 inclusive).cccesccccscecoccocsasscsass 4 Qquarts

NOTE: On Machines H-1840 and up the transfer case filler plug is to be used for deter-
mining c©il level in both the transfer case and transmission case, dus to both oil com-
partments being interconnected. 32 quarts of oil will be required for initial filling.

ENGINE (I PRESSURE
TUD~14A BnginCesccoccccconcconnce 4D pounds  UD-18 Engin€.oecesccocsosnososos 40 POUBAS
ENGINE OIL CAPACITIES (U.S. Measure Approxzimate)
UD-J44 EnginGcsvococosccscsnsoes 16 quarts UD~16 BnginN€iaccescscosacncscsnse 18 QquUATES
UD-14A Fuel Injection Pumpes.... 3 pint UD-16 Fuel Injection Pump...... 7/§ pint
UD-144 Air Cleaner 0il Cups..... Dz pints UD-16 Air Cleanmer 0il Cupecoso.. 55 pints
COOLING SYSTEM CAPACITY (U.S. Measure Approximate)

UD~144 Engineec.ocosnsescscecss 14 gallong UD-18 Engin€.cccscoccoscocaasss 17 gallons

FUEL TANK CAPACITIES (U.S. Measure Approximate)
UD-14A Engine-Diesel Fuel...... 58 gallons UD-16 Engine-Diesel Fuel....... 58 gallons

UD~-144 Engine-Gasoline Ub-16 Engine—§asoline
(for starting).ceeeeososcesossa 1 gallon (for starting).e:csecccscasscss 1 gallom

471D, 8 -8 -



EXTREME PRESSURE LUBRICANTS (APPROVED LIST)
{(For Use in Front and Rear Axle Housings, Transfer Case and Transmission)
Je recommend that the owner use the lubricant shipped with

the machine in the dear heousings and
seasonal change becomes necessary, the housing should be

thoroughly drained, flushed and

We sugdest that the owner, rather than add to the original oil, drain ocut and refill with an

approved EXTREME
two unknown brands.

In flushing out the gear housings, use a regular f

or other thin fuels.

We recommend the following brands of EXTREME PRESSURE LUBRIC
es

Austin-Western G

In case these lubricants are not available in your ierritory,
grades of stable imactive types.

LUBRICANTS

iraders where the LUBRICATION CHART specifie

and contain either combined sulphur,

PRESSURE LUBRICANT obtainable in his locality.

We prefer this rather than mixing

lushing oil in preference to kerosene, gasoline,

ANTS for summer and winter use in

its use.

APPROVED LIST OF EXTREME PRESSURE LUBRICANTS

secure SAE-0Q0 or SAE-140 equivalent
The following are of the stable or inactive types of EXTREME. PRESSURRE
chlorine, phosphorous, leaded soaps or combinations.

EYTREME PRESSURE WINTER LUBRICANTS

’”3

XTREME PRESSURE SUMMER LUBRICANTS

FOR TEMPBRATURES BELOW 320F. FOR TEMPERATURES OF 32°0F. AND ABOVE
NAME WO, NAME HO. MANUFACTURER
Alemite E.P.SAE-80 | Alemite E.P.3AE-140 | Alemite Corp.,
Chicago, Ill.
Koolmotor Trans. Lub. B.F.SAE-C0 § Koolmotor Trans. Lub. #.P. SAE-140 Cities Service 0il

Universal (Gear Lube
D—A Taubricent

Gulf Multi-Purpose

Gear Inbricant
Kendall E.P

. Gear Lube
Pennzoil #4191
Phillips

Purelube

Shell Super Gear Lub.
All Purpose Gear Lub.

Sohiolube

Texaco New Univ Gesr Lub
or Texaco Meropa Lub.-3

Teedol Lub.

Red Line E.P. Gear Lub.

E.P.3AR-00

E.P.3AE~CO

ER

B.P.SAR-Q0

4.P, BAB-CO

L. P.SAE-8C

%, P.SAF-80

. P.SAE-C0

B.P.SAR-G0

Universal Gear Lube

D=4 Lubricant

Gulf Multi-Purpose
Gear Lubricant

Kendall E.P.

Gear Lube
Pennpgoil #4101
Phillips

Purelube

Shell Super CGear Lub-

411 Purpose Qear Lub.

Texaco New Univ Gear Lub
or Texacc Meropa Lub.—6

Veedol Iab.

Red Line E.P. Gear Lub.

.P, 3AE-140

2]

E.P.3AE-140

®.F. SAF~140

B.P. SAF-140

E.P.SAF-340

.P. SAE-140

oD

B.P. SAE-140

A.P.BAE-140

E,P. SAE~-140

P.8AE-140

B.P.SAE-140

B.P. SAE-140

Co.,
Wew York City, N.Y.
Continental 0i1 Co.,
Okla .
D-A Lubricant Co. Inc.,
Indianapolis, Ind.
Gulf Oil Corp.,
Pittsburgh, Penna.
Kendall Refining Co.,
Bradford, Penna.

Ponca City,

Pennzoil Co.,
0il City, Penna.
Phillips Petroleum Co.,
{ansas City, Mo.
Pure Oil Co.,
Chicago, I1l.
Shell Corp.,

Hew York City, W.Y,
Standard 01l — Indiana
Chicago, Ill.

Svandard Oil — Ohio
(leveland, Ohio
Texas Co.,
Hew York City, N.Y.

Tidewater 011 Co.,
Wew York City, N.7X.
Union 0il Co. — Calif.

Tos. Angles, Calif.
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Figure 1. Lubrication Chart

Refer to Pages 11 and 12
for Lubrication Chart Key




©

9
10,
11

LY (8 to 12 HOURS OF UUHRAT¢UW}
lubricator at each gv

Ball - axle ste

Ball -~ axle sieer (rg&fje@ag@m@cceaa#a&a@uan
Ball - steer ram base (front and rear axles)esesccocese
Ball -~ draw bargasgamaeeagsacaesoasaa&uu@@aaesesaﬁsuoco
Ball -~ blade 1ift ram {on circle)essscscuscssonsossosos
Ball ~ blade 1ift ram (upper and lower S0CKEES)ascvoeos
Eall - gide Shif% {ﬂn blade)%@eeseé@e@an@ﬁes@u&as@ca&ga
Pivot shaft - fropmt and rear (front 8x16)eccoocsscsosscs
Tie rod ends -~ front and reay 8X1eSiccoscsscosscscasessss With Pressure gun grease
Trunnion bearings - upper (front and rear axles).vcoeces UW°“ Pregoure gUn gZreass
Steering knuckles - front and rear ;%zesﬂve:QGﬁgagecgg:e-”15h ress

@

cavcssespcossascacosossace nss WLbR DYESSUTE ZUN SYresss
<With pressurs gun gres
cWith pressuvre gun g
»With pressurs gun greass
»With pregsure gun grease
« With pressure gun grease
<With pressure gun grease
. Hith pressure gun greass

)
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@
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@
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@
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o

@1@@ giu@ from 1ower 5
socket,
Clutch - throw-out Desring.cccsoccccsoocssscscancooassnoali’
Pump - hydraulic {(Grease fitting not used on 2nd tYPEeccn
pump shown on page 124Bl.
Pins, rods, levers, parits with o0il.....Occasionally lubricate with a few drops of
oil

holes, eic. motor
Rearing - pinion shaft {circle reverse gv&laul1c motor) ..
Bearing - pinion {circle reverse hydraulic motor)ecoscoos

2

TUBRICATE WEBKLY (80 to 80 HOURS OF JPERATION)
Two strokes of lubricator at each greass [

Bearings = searifier 1ift.ccosesnscosssccesassoscoosasssc With Dressure gun grease
Ball - sgearifie? LifticsaosscescococnasncesccssasanocsoosooWith PIESESUTe guUn grease
Ball ~ pearifier ramococcssconssoacssccsscccescosnscocese With Pressure gun grease
Bearing - crank pin (cirele reverse hydranlic moior).....With pressure gun grease
Bearings - pivot pin {eircle reverse hydraulic motor)....With pressure gun grease
Ball - high 1ift link {on 1if% arm and circlelccscscsss.oWith pressure gun greass
Bearings - high 1ift {front and rear)ccessreseccsscsssscsHith Dressure gun grease

o
e

[ ORI ]

S

S
e
e

Y s
Bearing - pistan rod end ghigh 1ift ram)esossccsvconcasos With pressure gun
: ith pressure gun gr
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Bearing - m%@erlng p65$,¢»gf,ggcg@vgagwg@a@@@uscnada,OSH th pressure gun grea
Pedals - brake and circle latcheiccesssscoccossonsescssesns Wilth Pressure gun grease
Cluich - P@dal L0888 Shn?%oaaaea@saeﬂam@@cs@saa@aeoaaaa%,1.th casse
Cluteh - throw-out shafftoccsosscsossessccoosocsoossnonso th p 288
Cluteh - pilot bearing ;ST -144 emw%ne;(see Page 80, (2)- th pre &
Clutch - pilot bearing (UD-16 engine).sescscccsoovessacs pecial &
%@a?ing ~ alutoh shafteovsencssccccaseassocnsscascnccasons bl DPE £
Snﬁ e support - frottoossanesooooonsessssascsacccanosose BADIL DYE £

LUBRICATE EVERY 200 HOUERS OF OPERATION
Two strokes of lubricetor at sach grease fitting

Universal = PITOT eller shaftsce.occoscvcensecccosanoe With pragsure gun Zreass

LUBRICATE ONCE PER YEAR (APPROXIMATELY 2000 HOURS OF OPERATION)

Bearings - front and rear wheelS.c..«.. Remove wheel drive flanges from all wheels
nd check bearing adjustment. Adjuss:
bearings if necessary. Inspect grease
compartment and replenish with wheel bear-
ing greass. Also check when overhauling.

(Continued) .
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40,
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43,

44,
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Key to Lubrication Chart -~ Refer tc Figure 1

CHECK WEEKLY (B0 to 80 HOURS OF OPERATION)

Point of Lubrication: Remarks:
Gear and pinion carrierss:sscssssscosso When temperatures are 32°F. and above, use
(front and rear axles) SAE-140 extreme pressure lubricant. When

temperatures are below 329F., use SAE-90
extreme pressure lubricant, NEVER MIZX
GRADES OF KINDS OF EXTRELE PRESSURE LUBRI-
CANTS. If in doubt, drain, flush and refill.

Transfer case)

Transmission )eecsscccsssssscsossascsss Gheck every 50 hours of operation and re-
i1l if necessary with SAE-140 extreme
pressure lubricanti. VWhen temperatures are
below 320F., use SAL-90 extreme pressure
lubricant. NEVER MIX GRADES OR KIND3 CF
EXTREME PRESSURE LUBRICANTS. Check oil
Nete: On Machines H-1840 and up the trans—- level after grader has stood at least one
fer case filler plug is to be used for hour. {See high level test plugs and
determining oil level in both the transfer filler ports at side of lubricant cases.)
case and transmission case, due to both oil NOTE: ﬁrain and flush every 1000 hours of
cm@gﬁmmﬁsbeh@ interconnected. 32 gts. operation {or at least twice a year).
of oil will be required for initial filling. Refill -with extreme pressure lubricant.

Note: On Machines H-100 to H-1838 inclusive,
the transfer case requires 28 gts. and the
transmission case 4 gts. of oil for initial
filling.

Hydraulic 0i1lessacoosssssanssscscnssonscss Chieck 01l level pet cocks at Ref. 38 and
refill with SAE-10W for temperatures of
320F, and above. For temperatures below
320F, use ice machine o0il having a pour
point of minus 40 and a viscosity of 100
seconds at 100°F. Drain and clean entire
hydraulic system at least twice a year.

Batteryaaeaeeaeﬁaaaeeasaaosoooa&ea essssancs oo UieCk and add distilled water if needed.
See electrical section (page 77).

CHECK EVERY 4 WEEKS

Master cylinder ~ brake

Master cylinder -~ circle latch)ssessoeo Check the hydraulic master cylinder and
refill with genuine Lockheed #21 brake
fluid.

Clutch Brakessascsosccsacessscsoscscssns With Pressure gun grease., Two strokes of
lubricator.

CHECK PERIODICALLY

Vent plugs ~ gear carrielssscscccacssse 1O prevent accumulation of air pressure in
(front and rear axles) gear carriers.
CAUTION: Do not remove unless for clean~
ing because of dirt or dust stoppage.
sep air vent in plug open.
Bearings - pinion carrieTccssssscosscss After repairing or overhauling front or
(front and rear axles) rear gear carrier unit, be sure to remove
the pipe plugs at Ref. 44 and inject about
cune pint of SAE-140 or SAE-90 extreme
pressure lubricant. If you do nct do this
you may start out with dry pinion bearings.
UD-14A engine, air cleaner, and
fuel injection PUMPecscosssssossnssases DEE engine section (pages 52, 52C and 52D).
UD-16 engine, air cleaner, and
fuel injection PUMPe.cssscescsesaccass Sc€ engine section (pages 524 to 52D incl.)
Generator
Starting MOtor).ccoscoosscosscsscssosess J6& electrical section (pages 76 and 77).

We recommerd that you use only the best lubricants obtainsble varied to suit temperature changes.

LIS -



2.  OFERATING CONTROLS.

The operator should thoroly familiariz
himself with the varicus e a
speed changes as shown,

portant differences between

refore, regardless of
e with other graders,
ecure the best results
what each control

(1) Hand brake., (To apply, pull
back., Press the lock and push forward to
e |

(3} Left hand blad
i blade. Push forward to

(4) Moldboard side shift.,
v left direction. Push
right direction,)

bz
o]
5
E
o)
H
jof
o+
o]

(5) Circle side shift. ({Pull back to
side shift left direction, Push forward
to side shift right direction.)

(Pull back to steer
Push forward to steer right.)

(6) Front steer,
left,

(Pull back to steer
Pugh forward to steer left.)

{7}  Rear steer.
right.

[

(8) Right hand blade 1ift. (Pul
back to raise blade. Pugh forward
lower blade.)

e

(¢) Secarifier. (Pull back to raise
scarifier. Push forward to lower scari-
fier.)

(10) Engine speed control lever.
{Pull back to increase speed. Opposite to
reduce speed or complete shut-off.)

(11)
release the circle latch.)

(12) TFoot brake. (Step on pedal to
apply brake.)

(13) Transfer case gear shift. (See
page 15 for shift chart for speeds, )

14) Transmission gear shift. (See
shift chart for speeds.)

I

O
y
o
%

page

(15) Clutch pedal. {(Step on pedal to
release clutch. Do not ride this pedal
with your foot.)

NOTE: To start engine see instructions on
page 49,



2. FUNCTION OF THE "9o-H" POWER GRADER.

The 99-H Power Grader does heavy grading
jobs because of its All-Wheel Drive, All-
Wheel Steer, greater flexibility and ire-
mendous tractive effort.

The ability to at all times move the
maximum amount of material and simultan-
eously overcome the side thrusi caused by
the load on the angled blade, is accom-
plished by All-Wheel Drive and All-Wheel
Steer.

Largely because of these features, the
9g9-H:

(1) Will move more material than
other motor graders, and move it farther
and faster.

{2} Will work in rough ground where
other motor graders cannct work at all.

(3) Will work in sand and other soft
and wet materials, where other motor
graders cannot even travel with blades
empty.

(4) Will work on narrow trails, a-
round corners, and in close places where
other motor graders cannot work at all,

+

jed

5) Will work on the faces of steeper
5

{ 1
slopes than other motor graders.

;

(6) Will finish to closer tolerances
in fine grading than other motor graders.

(7) Will give a better year around,
all season performance than any other
motor grader.

Evidence of the truth of these state-
ments will be found in the pages which
follow,

4. SHIPYEHT FRON FACTORY.

Before shipment from the factory, ths
09-H graders are assembled with The mold-
board and controlling paris for right band
operation.

Due to its unique design, the following
type of work may De done without the oper-
ator leaving his station. {It is no%
necessary for him to get up from his seal
and reach sround the windshield, %o remove
or c¢hange linkage pins, or step to ihe
ground snd procure suitable wrenches, ham-
mers, bars or jacks, plus a helper, to
change the moldboard position on the
circle supporting arms. )

(1) Regular maintenance.
(2) Scarifving.
(%) Ditch cut. (Right or left).
(4) Flat bottom ditch. (Right hand).

{5} Ditching or maintaining in
reverse.

{6) Wide reach or moving over ditch
windrow.

(7) side shift circle.

(8) sSide shift moldboard on circle.
(Right or left hand).

(9) Cut low or medium ditch or bank.
(Right or lsft hand).

(10) Cut high bank or slopes. (Right
hand) .

NOTE: See page 29 for left hand high 1ift
or bank cutting operation.



&, PREPARING GRADER FOR BLADE OPERATION.

After completely lubricating and fueling
the grader (pages 10 and 52 to 52D inclu-
sive), and learuving the location and
method of the various controls (pages 1%
and 48), proceed as follows:

Adjustment of Blade Tilt

s

ng

Locsen the four vertical and the
;wo horizontal bolts at the links (207,

For all general grading, set both
tilting links in the central position.

When cutting hard pan, clay, or
caliche, tilt moldboard back to suit local
conditions,

Tilt moldboard ahead full dise
tance for light maintenance.

(2} Cleaning Paint o

4

£ Pace of New

Apply paint remover to paint.
Let set for a few minuites and rub clean
using old cloth or sack. Alweys oil all
moldboard faces at end of each day's work,

(3) Moldboard Extension.

Extensions are avsilable in 1 ft.
or 2 Tt. lengths.

1 ft, or 2 ft. extensions may be
placed on both moldboard ends.

Une of either length may be put
on elihsr right or left moldboard end and

none on the other moldboard end.

The standard length of a 9g9-H
moldboard is 13 ft. (6 ft. bit on right
side and 7 ft. bit on the left.)

The maximum length of moldboard,
with extensions, is 17 ft.

NOTE: Always remove all extensions when
doing heavy grading work.

See the repair parts book for bits and
extensions repair part numbers. When
ordering bits or extensions always show
quantity of each part wanted together with
the repair part number.

SPEEDS AN TRAMSMISSIIN ALY TRANS,

& G Brow

o 8 \ N

1 () iy |17
O

@ 1Low

T o~ -
= 1278
O

g
T
+

o

® LoW

@:% 406

L

g

)

L@, |58

6. GEAR SHIFT CHART.

The 98-H power grader is Titted with six
forward speeds and two reverse,

The second forward speed (2.78 M.P.H,)
is generally used when ditching and in
heavy road maintsnance. (Pull wide open
engine speed.)

The still lower forward speed (1.7 M,P.
H.) is generally used in the following
types of work:

Heavy work at full wide open engine
speed.

Also working between forms, final bank
finishing, bulldozing and rear mounted
loader, at reduced engine speed {about
3/4 throttle opening).



The data on these pages show the "99-H" gradin
but one side of the road. The other side i

gg Ea QJTFC)?\%

ng
S

handled in the same msnner

v. EARTH ROAD CONSTRUCTION.
a. Operating.

We recommend the operator first prac-
tice with the controls, slowly placing the
moldboard in the various positions illus-
trated and explained in the following
pages., By proceeding in this way he will
learn all of the various operations much
guicker,

The hydraulic "Finger Coantrol Levers”
at the operator's station, when manipu-
lated, control the flow of oil. The
operator controls the amount of oil flow;
namely, from the smallest perceptable
amount to full flow of eight gallons of
0il per minute.

The 99-H power grader, with All-Wheel
Steer, will turn around on a thirty foot
road or less, and therefore it is very
easy to quickly maneuver it into practical
operating position for meximum loading of
the work to be done. For similar reasons
the' 99-H may be quickly and easily turned
at the end of the section.

For many years Austin-Western "O2"
power graders have been satisfactorily
operated with all four drive wheels on
slopes of all types of specificati
running from (2 to 1) to level grade.

When op&raﬁing an ﬁust ~Western 99-H
power grader, always "ride the bank™ with
all lDUT wheels, in order % the grader
may be placed in position to most effect-
ively load the sngine for maximum wWoTK.
he reason for this is that All-Wheel
teer and All-Wheel Drive make i% pos-
ible to effectively hold and lcad the
rader.

';,;“ﬁw*.:i
1y
o

mfﬂw

oq UJ

Follow these suggestions when grading
with a 99-H and the work will be accom-
plished and finished in the shoritest pos-
gsible time.

When grading less than (2 to 1) to
vertical bank, or extremely high bank
sloping jobs, see the recommendations on
pages 17, 27, 28, and 30 to 34 inclusives.
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The front and rear wheels are stesred
in order toc place the frame in offset
position.

I

NOTE: In our
with the
graders is
down to level
conditions wil

471,16 ~ 16 -
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9. GRADING SLOPE CHART

This chart has purposely been made 7
inches wide because the center distance
from the right rear tire tread to the left
rear tire tread is about 7 ft. One inch
spacing on the lower horizontal line (A4)
repressnts cne foot. One inch spacing on
the right and left vertical lines (B) re-

t one foot.

sents a (1 to 1)

1 bank sloping work from per-
pendicular to. horizontal may be done with
the ¢9-H moldboard in the high 1ift po-
sition. Bee pages 30 to 34 inclusive.

(D) This line represents a (2 to 1}
ope, By placing all four wheels of the
. on the slope, grading may be very

isfactorily done from line <U) down
and thru lines (E},

I

R ~ /1 3
(7, (G, (g} and {J},

to flat on the ground. The extreme right
end of line (D} shows the right hand tires
of the grader will be elevated about 37
inches higher than the left tires.

(E) This line represents a (3 to 1)

NOTE: When grading from line (D) to hori-

zontal, locating the moldboard under the
grader and placing all four wheels on the
bank, will make it possible for the opera-
tor to finish the work in a better way and
in the shortest possible time. The reason
for this is the full weight of the grader
an most effectively be placed on the

oldboard and all four driving wheels.
he engine, in turn, will be in position
drive the grader at iits fully loaded
ity
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Blade toe

Outside stake

o

j@ —

£
- N g
Inslope—" % % ~~QOuislope

/

Eventual bottom of ditch

21. SECOND PASS, OR CLEANING OLD DITCH.

(1) Rotate the circle, lever (2}.
Side shift the moldboard, lever (4), set-
ting the tce of the blade behind the fronit
wheel, but not clear out to outside edge
of tire.

{2) TLower heel of blade, lever (3},
so meterial is delivered between the rear
wheels as shown, or to outside of lefy
rear tire as required.

471D, 19 - 19

NOTE: All consecutive diteh cuts ars madse
in the same fashicn as shown. Remember,
as ditch progresses deeper, the point of
blade must follow the dotited linme to
eventual shape of the ditch slopes and
bottom of ditch. This means that when an-
other diteh cut is made, boith front and
rear whesels must be positionsd a little
further to the left in order that the toe
of the hlade can cut and follow the dotted
line to the eventual bottom of the ditch.

zz2. CUTTING WET DITCH.

When there is water in the ditch, steer
the grader with rear wheels offset, as
shown in the above photo.

This places both rear wheels on solid
footing and permits the use of full engine
power and capacity of the grader on this
type of ditch work. Also cleaning old
ditches having overhanging rock ledges,
trees, and etc.

Steering the grader as shown, positiocns
the cab away from ledge or obstruction.



The third pass or windrow move~-over is
always the most difficult for any but the
Austin-Western All-Wheel Drive and All-
Wheel Steer power grader, due to the side
load on the heel of the blade affecting
the course of the rear wheels.

To perform this operation, proceed as
follows:

(1) Steer rear wheels, lever (7), %o
maximum,toward the blade toe.

{2) Rotate circle, lever (2}, and
shift the moldboard sidewise, lever {4),
sufficiently to reach the windrow.

(3) Steer the grader offset, levers
(6) and (7), as shown, with both front
wheels missing the windrow.

Outside (4)

All consecutive windrow move-over
stake

passes near the ditch or crown of the road
are made in the same fashion; namely, both
front wheels on one side of the windrow

%N i and both rear wheels on the other gide.
| N A The job will be finished quicker if this
i Inslope/‘;%?fWkamﬁmlope is done because the full engine power is
‘ /// used effectively,

% Eventusl bottom of diteh

13. THIRD PASS, OR WINDROW MOVE-QVER. 1¢. NINDROW HOVE-QVER TN BLOY SAND.



The above shows wheel and blade adjust-

ment
tion,

for conventional maintenance opera-
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Txireme wide reach for finishing should-
srs, slopes, etc., leaving no tire marks.,

(1} Moldboard is side shifted, lever
as far as it will go.

(2) Circle side shift arm, lever (8),
is moved to horizontal position against
side frame rail.

(2} Rear wheels are steered, lever
{(7), to extreme, toward heel of blade.

(4) Drive machine by using front
lever (6).

(5) Circle may be rotated, lever (2],
to give desired cutting angle on mold-
board, and also adjusted so windrow of
material is deposited just inside of rear
wheel as shown.

WIDE REACH, OR RESLOPING OF GRADE SHOULDEES.

i
R

2 -



The fully reversible blade and resar
steer are an ideal and very practical
combination when operating and steering
the grader while blading in reverse. The
reason for this is because the front
wheels are not steered; instead, the
operator steers the grader by using the
rear steer control, Since he is looking
back, it naturally follows he can steer
the rear end of the grader much easier
than by using the front steer control.

Both rough and finish grading between
forms and grading dead end streets, is
work which lends itself to the reverse
grading feature of the 99-H power grader.

18. FLAT BOTTOH DITCH.

Circle side shift arm, lever (B), is
moved from vertical position to horizontal
position against side frame rail. Circle
can be rotated, lever (2), to suit d4if-
ferent width flat bottom ditches. Precau-
tion must be taken not to foul moldboard
into tires, transfer case and guard.

20. GRADING IN REVERSE.

(1) Moldboard may be reversed, lever
(2), with scarifier on the machine, by
rotating the circle clockwise when machine
is set up for right side high 1ift.
(Anti-clockwise when set up for left side
high 1ift.) The reverse procedure is
used to get moldboard back into forward
position again.

(8) Moldboard is side shifted, lever
(4), so end of it just clears back side of
scarifier block. The circle should be on
a level with the machine both fore and
aft, as well as sideways, in which posi-
tion cutting edge is clearing ground ap-
proximately 2 inches. Caution should be
taken not to foul ftires and transfer case
guard.

(3) Use rear steer, lever (7}, for
19. GRADING IN REVERSE "BETWEEN FORMS". guiding machine when grading in reverse.

471,23 - 2%



22. BACKING 0UT.

21. ORADING CLOSE T0 AN IHHOVABLE OBJECT.
{See dhoto above and illustration to
left)

The moldboard can be either extended or
retracted, side shift lever (4), without
leaving the "floor"™, and "grade” maintain~
ed close to obstructions, Ditch lines can
be straightened with ease. This operation
saves hand labor finishing time because
the blade can cut right up to the guard
rail, post, or bridge abutment. The
grader is momentarily stopped and blade
shifted hydraulically sideways without the
operator leaving his station. Grader 1is
then moved forward and blade shifted out-
ward at once to full grading width.

{See photo above and illustration to Left)

When obstructions are encountered, steer front and rear
wheels, levers (6) and (7), as shown by dotted lines.
Shift into reverse, lever (14), and slowly back up. The
machine will move sidewise as it goes backwards away from
obstruction or cut of the ditch.



i
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CUTTING HIGH AND FILLING LOW PLACES.

23.

st by setting the blade square across the frame

by adjusting the rear wheels to

ie

is performed eas
he "dr

This operation

The rear

suits

I

ting

f
wheel adjustment responds to a valve in the cab.

i

t

and controlling

le and easy.

is simp

It
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‘losing or affecting the angle of the grade.

24. GRADING SHARP REVERSE CURVE.

NOTE: TFront and rear wheel adjustment of machine
on inside curve. Position (A) front wheels left,
rear wheels right, and blade shifted on arms to
reach out and get all the material.

NOTE: All adjustments are the reverse on the
machine when in position (B) where it is shown
working the outside of a short curve. Observe
that the blade is extended for one condition and
retracted for another. All adjustments for front
and rear wheels, also side shifting of blade,
are easily made by operation of levers in the
cab, while the machine is in motion, and without




GRADING THE OUTSLOPE OF
DITCH.

25, LOW BANKED

Al1-Wheel
four

Steer makes it possible for

wheels to drive on smooth ground.

drive wheels are st
+ m

eer
pern T

ad
it the 1
h

therefore the operator finds he can
the complete outslope job quicker
better.

The front drive wheels are steered and
drive on smooih ground also, as shown,
The toe of the moldboard is turned down
in order to grade near the fence line.

26. HEAVY GRADING OF HIGH BANK SLOPES.

a. As shown in the above photo, the
b front wheel 1s riding the smooth
k in order to permit the grader and
ngine to do its most effective work when
1eavy or light grading work is to be done.
The left front wheel is also driving on
smooth ground.

'5 (}’q
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b. The above photo shows the right rear
wheel riding the bank slightly. It is
driving on smooth ground because the wind-
row is delivered to the left of it. All
four wheels effectively travel on smooth
ground permitting the work to be finished
in the shortsst possible time.
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27. RIGHT HAND HIGH LIFT.

Before shipment from the factory, the
99~-H power graders are assembled with the
moldboard and controlling linkage parts
in position for right hand operation, as
shown in drawing sbove.

As viewed from the operator's gseat, the
“top of the circle side shift cylinder will
be tilted toward the right. The removable
pin (A) is located in the lower hole as
shown,

Arm (B) is contacting the bottom side of
the right frame rail (this is explained on
page 32). Link (C), at its lower end, is
connected to the Trunnion ball located at
the left side of the circle cross member
(this is shown on page 34). The mold-
board side shift bracket (D) is attached
with one bolt in the location as shown
above,

28. LEFT HAND HIGH LIFT.
{See photos below.)

To change from right to left hand high
1ift operation {(drawing above), place the
cirecle directly under the grader, and
lower the moldboard to the ground.

Remove link (C) and pin (A), Then swing
the piston rod to the right and reinstall
the pin into the hole at (AA). Reinstall
link (C) as shown, connecting its lower
end to the right side of circle. Remove
the bracket at (D). Use hydrauliec power
to side shift the bracket into position,
and reinstall the one attaching bolt at
(E) .

The 99-H grader is now mechanically
changed over to provide maximum left hand
operation, as shown in the two photos
below. After some practice, the operator
will be able to effectively operate the
grader and do the same quality of work as
shown in the preceding pages.

4714,.29

..Bg_



Ia"d
ALy

2¢9. FIRST OPERATION FOR PLACING
MOLDBOARD IN RIGHT HAND HIGH
LIFT OR BANK SLOPING POSITION.

(A)  Run engine at wide open
throttle,

(R) The position of the mold-
board should be approximately the
seme as shown.

0 Operator’s left hand is on
he front steering lever (6)., (Push
orward to steer right; opposité
direction to siteer left.)
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g30. SECOND OPERATION FOR RIGHT HAND
HIGH LIFT.

Operator's hand is moving lever (4)
forward, causing moldboard to be
hydraulically shifted the maximum
distence to the right side.

NOTE: Moldboard passes outside of
right front tire. Both ends of mold-
board are about 3" above ground
level,
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g2. FOURTH OPERATION FOR
RIGHRT HAND HIGH LIFT.

(A) Pull back on the
right hand blade 1ift con-
trol lever (8).

(B) Push forward on the
left hand blade 1ift control
lever (3),

This raises the right side
of the cirecle and pushes the
left side of the circle
downward and outward simul-
taneously, into the position
as shown.
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Moldboard may

now be placed in

different cutting

angles, for high and

low banks, etc., by
rotating circle,

Operator should move
lever (2) forward and
backward slightly, while
simultaneously unlocking
the hydraulic controlled
circle latch. Push fooct
pedal (11) downward.

s

e
-

S

To bring moldboard down from
high 1ift, reverse the foregoing
procedurs step by step.

iy i " 33. FIFTH OPERATION FOR RIGHT HAND HIGH LIFT.




The 99-H rear lcoader attachment was
designed primarily for loading loose mat-

erial. It is not a scraper and should not
be used as such. Scarify all other mat-~
erial hefore trying to pick it up.

b. Attaching.

A1l 99-H power graders have the neces-
sary holes drilled at the rear of the
machine for attaching a conveyor loaler.
Refer to lubrication chart, pags 39.

¢. Removing.
(Time required approx. 18 minutes)
The weight of this attachment and its
overhanging load; and the nature of its
mounting, makes it imperative that it be
removed when the 99-H is used for purposes
other than loading loose material.

First, back up to a level azpot and in-
stall the supporting legs under the con-
veyor at the projecting lugs provided for
that purpose. In removing the conveyor,
unbolt the forward vertical channels (74),
Fig. 35, page 37, from the side of the
loader box,
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When the loader is removed from the
grader and the power take-off is not re~
mcved, it is advisable to use the lock on
the clutch lever (3), so that the clutech
csnnot be engaged. A locking sleeve is
provided for this purpose, and when plac-
ed over the lsver, with the prong extend-
oward the take-off case, will lock
lutch in the disengaged position.

C

When the loader is in use the lcck 1g put
over the lever with the prong extending
away from the case. When in this posi=-
tion, the clutch can be engaged or disen-
gaged at will.

The throw-out bearing and ball hear-
ings, located underneath and back of the
radiator, rotate even tho the ciutch is
released; therefore do not forget to lub-
ricalte them if operating with clutch lock-
ed out of engagement.

The power grader can now be driven
away from the loader attachment.

It will not be necessary to remove the
two castings (7), on each end of the
bumper pipes, or the arch frame (2), and
the hydraulic system, unless some other
rear mounted attachment is to be mounted
on the rear of this machine.

If it is desired to remove the power
take~off entirely, the inner end of the
coupling between the crank shall aud the
power take-off should be detached from the
front fan drive pulley. Then remove the
mounting bolts holding the power take-off
case to the rear bumper, and replace the
front cranking suppori bracket.

o e
&

arting.

\
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Before starting to use this loader
attachment, thoroly grease same. Consuli
conveyor loader lubrication chart, page
39, for data.

¢. Operating Suggestions.

Use the front steer when operatl
The a o h .
ALoLx LA ) -



straight at all times, as 1t will be al~
most impossible for inexperisnced truck
drivers to keep their trucks under the
stream of dirt being discharged by the
ConveyoT.

This conveyor loader was designed for
operation at approximately 3/4 (or less)
of the governed engine speed. The grader
should likewise be operated as slowly as
possible (in low forward speed) since the
amount of dirt this unit can handle per
hour is more than the loader can handle,
if operated in any other gear.

The end or tail gate of the truck ab-
solutely must be removed. This is to pre-~
vent damage to the carrier and also permit
backing under far enough to load the truck
at the front end. Avoid the use of very
nigh bodied trucks., Truck drivers will
have some difficuliy at first in staying
under the stream of dirt, but after the
first half day they will encounter no
further difficulty. Be sure to raise the
carrier by means of hydraulic control
lever (4), page 37, located at the opera-
tor's plaiform, when backing the grader,
otherwise the conveyor belt may be ruined.
Also disengage power take-off clutch.

The cutting edge can be made to make
light cuis on sodded shoulders cr light
dirt, Deep cuts cannot be made in any-
thing but soft material. If carrier sup-
port cables have any tendency to slacken,
due to either extremely heavy work at the
bit or to the truck raising the elevator,
declutch at once or breakage will surely
result. Using the power grader scarifier
to loosen the material is sometimes very
necessary.

In order to use this loader on an
angle, that is, for sloping or grading
shoulders, and work other than picking up
windrows, it will be necessary to set this
loader at the desired angle and them lock
it there. To secure the desired angle,
proceed as follows: lower the loader to
the ground, then shut off the two valves
(5), page 37, near the right hand 1ift
¢ylinder, which will hold the left hand
side or 1ift cylinder in positiomn. Then
the right side may be either raised or
lowered until the desired cutting angle
is obtained.

€A
(o2}

First windrow the material by using
the power grader blade, and then use the
locader attachment to pick it up. Do not
make the windrows too large. Make this
loading operation in two stages by picking
up windrows of the proper size rather than
trying to do it by having one oversize
windrow. The power grader can sometimes
be used to blade at the same time the
loading operation is taking place at the
rear. This frequently will be found
convenient to do when cuiting a deeper
ditch with the point of the blade. Keep
the heel of the blade gquite high so the
material will flow out under the central
part of the blade. This dual operation
can also be used if material is being
removed from a bank with the end of the
power grader moldboard. This cannot be
done in extremely hard dirt, especially
in a primary ditch cut.

Very light sod will sometimes load
much better if cut and loaded directly
with the loader, Instead of windrowing.
It may tend 1o push ahead of the loader
if windrowed fTirst.

Watch the conveyor belt and keep it
centered in the carrier. Sticky dirt
sometimes builds up on one end of the
lower tail roller and is usually the chisf
cause of the belt shifting suddenly to
one side or another and staying there.
This dirt must be removed and the tail
roller compartment kept free of dirt
accumulation. After the material loading
job has been completed, we strongly recom-
mend the removal of the loader attachment.
The grader certainly should not be used
except for very light grading if the
loader attachment remains attached.

f. Clutch.

After removing the inspection plate,
the toggle type clutch may be adjusted by
unlocking the adjustment ring and turning
it elockwise, one notch at a time, until a
definite resistance is felt against the
engaging lever. Then reinsert the lock.

Avoid over-greasing the three innser
bearings on the rear of the power take-off
mechanism., Graase may get on the cluich
facings and cause slippage.
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g, Power Take-0fF.

In the power take-off mechanism there
is only cne adjustment necessary, that of
the clutch (see cluteh). All of the hear-
ings in the power take-off atiachment are
of the ball bearing type. One end of the
propeller shaft is fixed, and the power
take~off end is floating in the splined
drive member, (See page 39 for lubrica-
tion instructions.)

Slotted holes and ternsion screws are
provided on the bevel gear housing outer
hearings, likewise on the idler shaft
midway on the conveyor frame, and also on
the conveyor head pulley. Should exces~
sive wear develop in any one of these
three runs of chaims, taking up this ad-
justment may be necessary in one or all
three of the places desceribed above,

h. Feeder Shoft.

The feed spiral drive shaft (8}, page
37, 1s arranged so that either end can
float upward independently of the other
(approximately 3%)., Provision has been
made for very accurately adjusting the low
position of this shaft so the spiral
blades can be made to operate within 1/18"
of the cutting bit, while ths flocating
feature permits the spiral to readily jump
upward over a 2-1/2% or 3" stone or brick,
without interfering with the flow of
material or breaking the shear pins. On
the outer or sprocket end of this feeder
shaft Bre two shear bolts (9), page 37,
especially provided for safety purpcses in

. case a large obstacle should jam between

the feeder spirals and the conveyor box.
These shear bolts are provided with re-
movable and hardened bushings to confine
the wear, if any, to the shear bolt it-
self. Use only soft bolts, as hardened
bolts will defeat the object of this
safety feature. Spare soft shear bolts
are shipped with each loader.,

Periodic tightening of the U-bolts
‘holding cutter blades to shaft may be
necessary, as constant usage may loosen
these bolts.

i, Runners,

An adjustment for the two runners
(10}, page 37, at the lower end of the
conveyor is provided in order to centrol
the height of the cuttiing bit from the
surface. Renewable wearing shoes are pro-
vided. With proper attention and renewal
of these shoes, damage to, and excessive
wegr on the cutting bit itself can be

avoided,
jo Cleon Cut.

Openings (11), page 37, are provided
at each side of the lower end of the con~
veyor frame for cleaning out any accumu-
lated dirt at the tail pulley. Periodic
ingpection at this point may be necessary
in order to aveid damage to the belt as
frequently small pebbles wedge in between
the belt and the roller. These should be
removed before excessive damage oCcurs.
A clean-cut tool is shipped with each
loader attachment.

k. Conveyor Belt.

The conveyor belt tension is control-
led by means of adjusting screws on the
conveyor head pulley, and care should be
exercised in making a uniform adjustment
on each side so the belt may run true over
both head and tail rollers. There is
likewise a vertical adjustment on the snub
pulley, and an unequal adjustment at this
point will alsc cause the belt to run out
of true.

VIISTSIOL SusY
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i. Helt Splice and Cleots.

Cleats are placed on the conveyor belt
approximately two feet apart. Bolt nuts
should be on carrying side of the belt.
Excess thread length should be cut off and
rivetted over. C(Cleats will assist con-
veying sod and large lumps of earth up an
inclined belt. The condition of the
cleats must be observed from time to time
to be sure they are securely fastened to
the belt,

m. Cable Tension.

The nut (1), page 37, on the end of
the supporting cable, should normally be
set so the box {or hopper) is level with
the pavement.
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NOTE~A—
WE DO NOT RECOMMEND THE
USE OF LUBRICANTS OF ANY TYPE
WHATSOEVER ON THE CONVEYOR DRIVE
THESE CHAINS ARE SHIPPED TO YOU
WITH THE PINS AND BUSHINGS ONLY LUB-—

TWO OR THREE TIMES DURING THE

CHAINS,

RICATED.,

SEASON WE RECOMMEND THE REMOVAL OF THESE CHAINSG
AND BLOWING OUT THE ACCUMULATED GRIT BY COMPRESSED

AR, WASHING TN A SOLUTION OF XEROSENE OR GASOLINE, AND
THEN DiPPING THESE CHAINS IN A BATH OF HOT GREASE,
PLUS GREASE OR THE GREASE ON THE DUTSIDE OF THE CHATNSG SHOULD

THEN BE REMOVED BY A DRAINING AND DRYING PROCESS TOGETHER WiTH A
BLOWING OUT WITH COMPRESSED AlR,

THES METHOD RECEIVE ADEQUAYTE LUBRICATION FOR 300 HOURS SERVICE,

NOTE~B-

THE TROUGHING ROLLERS AND RETURN ROLLERE SHOULD BE GREASED AT LEAST

THE PINS AND BUSHINGS SHOULD BY

THE SUR-—

Clean out hole,

ONCE EACH WEEK AND MORE FREQUENTLY IF THE MATERIAL BEING HANDLED 18 {7 Clean out when necessary. . e
DRY AND VERY DUSTY, S s e T
S RS N S S Y SRR
TYPE OF LUBRICANT USED ~we—ige. PRESSURE GUN GREASE L. BEAR—| EXTREME PRESSURE LUBRICANT
REFs FREQUENCY = {NG GREASE | SAE 140 OR SAE90(SEE NOTE-CY
ND o LOCATION OR FUNCTION REMAR K& L EVERY WEER  TEVERY . DAY EVERY 300 Hid — S TERTERTST
| | BEVEL GEAR DRIVE PINION, GEARS & INNER DEARINGSE FILLER AL CHECR PER
7 | BEVEL GEAR DRIVE HOUBING DRALN
J I BEVEL GEAR DRIVE SHAFT END BEARINGH BOTH_ENDS X
4 | POWER TARE-OFF BEARING {REAR) SPLASH LUBRD.
§ | POWER TAKE~OFF  BFARING {FRONT) SPLASH LUBRD, e
) ARE~OFF  SHAFT BEARINGS X eLio n
§ Zéﬁgi :ﬂx§~0FF Fik%Eﬁ XCHECK PERIODICALLY)
§ | POWER TAKE~OFF . DRAGN .
5 TELUTCH THAOYW OUT BEARING K SLIGHTLYY -
70 1 CLUTCH THROW OUT SHAFT BOTH ENDSB X ‘ ; %%mé%%%an WHEN TEMPERATURES
7( | PROPELLER GHAFT JOINT WEEDLE BEAR(NGS BOTH_ENDS A pack ARE 32 DEGREES F. AND ABOVE
12 | FEEDER SHAFT BEARINGS BOTH ENDS X USE SAEMAD EXTREME PRESSURE
T3 TTAIL PULLEY GHAFT BEARINGS BOTH ENDS 2 LUBRT CANT
T4 | BETURN AND LOWFR CARRYING ROLLER SHAFT BEARINGS BOTH ENDS X(s§€ NDTE B
i85 TINTERMEDIATE CARRYIMG ROLLER SHAFT DEARINGS[ OUTER) BOTH £NDS 5{%&2 NOTE B IN SEASON WHEN TEMPERATURES
16 | INTERMEDT AYE CARRY (NG ROLLER SHAFT BEARINGS[ INMNER) BOTH ENDS n(agz NOTE 8 ARE BELOW 32 DEGREES F, USE
17 |UPPER CARRYING ROLLER BHMAFY BELARINGS{OUTER) J§ BOTH ENDS x(siz NOTE B SAELI0 EXTREME PRESSURE
i8 | UPPER CARRY ING ROLLER SMAFTY BEARINGB{ ENNER) [ BOTH ENDE 2 BEE NOTE B LUBRICANT
15 |COGUNTERGHAFT BEARINGE RIGHT SO : A
20 | EHMUB ROLLER SHAFY BEARINGS BOTH £NDS f 'NEVER MIX DIFFERENT GRADES
21 |READ DRUM SHAFT BEARINGS BOTH ENDS R OR_KiNDS OF EXTREME LUBRY..
22 |LIFT RAM BALL CAPS {BOTH ENDS] 2011 SIDES s CANTS., TF TN DOUET DRATNg
23 1GUIDES ~ HOPPER (2 YO 3 TIMES DAILY] BOTH SIDES X - . FLUSH anD REFILLe
F4 ICHAING = CONVEYOR DRJYE X (SEE NOTE A)

20,

CONVEYOR LOADER LUBRICATION CHART.




37. REAR ROLLER.

The rollier attachment hes many uses on
light consiruction and reconstruction jobs

on many materials, including gravel,
ck~top and soil-cement.

he rolls track behind the wheels,
eliminating tire marks and maklng it pos-~
sible to roll out to the edge of the ma-
terial, or close to a curb.

To attach the roller, the pivot brackeis

5

are placed over the 61ade? bumper and
bolted to the roller frame. The lock
collars are clamped on the bumper to pre-

vent side movement of the roller,

The rolls are spaced in order to roll
ut the tire marks, In making the first
s over the surface, back onto the work
Zzive the material an initiasl compres-
on before the tires contact the work,
en the grader is reversed, the rolls

will diron out wheel marks and leave a
smooth surface. Subseguent passes will
cover the unrolled stirip left between the
rolls on the first pass. Variable rear
roll compression (from a few hundrsed
pounds, to 1lifting the rear wheels off the
ground utilizing all the rear end grader
weight on the rolls) is controlled by ths
operator with lever (A) as shown above.

Kerosene or water saturated cocoa mats
are sometimes placed on top of the rolls.

The rear roll bushings are lubricated
thru four high pressure fittings located
at both ends of each roller., The bronze
bearings should be greased (using high
pressure grease) every four hours of
operation., Sufficient lubricant must be
injected to point where the excess lub-
ricant {about 2 teaspoonsful) is forced
out of the inner and outer ends of both
rolls.

471,40 - 40 -
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8. SCARIFIER AND BULLDOZER.

a. General.

The 99-H may be fitted simulianeocusly
with both scarifier and bulldozer attach-
ments, parts (1) to (9) inclusive, with
hydraulic piping and connections.

NOTE: ILubricate all grease fittings with
ressure gun grease; two sirockes of 1lub-
ricator every 50 hours of operaticn.

6. o Fit Grader With Scarifier Only.

Parts (1) to (B5) inclusive are re-
fan

c. To Fit Grader With Bulldozer Only.

pParts (1), (2), (6), (7), (8) and (9)
inclusive are required., See repair parts
catalog No. 4708.

7

d. To Operate Scarifier.

The above photo shown the scarifier
block (4) and bulldozer blade (9) in car-

See repair parits catalog No. 470B.

RSS2

rying position,

The scarifier tynes will be entered
into the ground when the scarifier hyd-
raulic control lever (9), page 13, para-
graph 2., at operator's station, is pushed
ahead. The tynes are raised when the
lever is pulled back. With pin SA) in
upper hole of the telescopic tube (8), the
bulldozer blade will not contact the
ground.,

Tynes may be raised or lowered in
block (4), after first removing the
wedges, If engine cannot pull a full set
of tynes, remove the necessary and same
number of tynes from both sides of the
scarifier block. (The remaining tynes
should be centered in the block.}
on removing tynes until the engine
pull the load.

When not using scarifier, remove all
tynes. Proceed as shown in the following
paragraphs; (1), (2), (3) and (4}.



e. To Operate Bulldozer.

(1) To change over from scarifier
to bulldozer operation, turn outward both
scarifier draft beam support levers (C),
page 41. (One on each side of grader,)

)} Lower the scarifier draft beams
the levers (C).

(4) Raise the bulldozer blade (9),
Swing the arms (3) ahead and lock them to
the draft beams (5) by use of bolt as
shown at (AA), paragraph 39.

(8) Lower the bulldozer blade (9)
to the ground, then remove pin (A). With
hydraulic control, move tube (8) back suf-
ficiently to enter pin into hole position
(B}: The bulldozer blade (9) may now be
used effectively.

39. ONE FAY ADJUSTABLE SNOW PLOW.

If the scarifier is not required, then
parts groups (1), (2), (6) and (7), page
41, must be on the grader before the re-
versible plow attachment can be installed.

The one way plow is easily attached
and removed.

The angle of the blade and chain ten-
gsion may be changed to meet local operat-
ing conditiouns.

Renewable shoe runners are located on
sach end of the cirecle frame,

The hydraulic scarifier control lever
), page 13, paragraph 2., at the opera-
ris station, is used to raise and lower

NOTE: Lubricate all grease fittings with
pressure gun grease; two strokes of lub-
ricator every 50 hours of operation.

471.42 - 42 -~



qo0. GIANT "V" SNOW PLOW.

The following parts groups, (1) to [10)
inclusive, must be on the grader in order
toc operate the giant "V" plow attachment.

The pin {4), thru the slotted hole in
the telescopic tube, is provided in order
that the giant plow may float over rough
ground.

The amount of float of the "V" plow is

4£71.43 - 43

hydraulically controlled by the operator
while in the cab. Actually he can oper-
ate the hydraulic controls to force the
"y" plow cutting bit into the ground when
plowing hard snow. This happens when the
pin (A) .reaches the lowermost point of the
slot in telescopic tube (8).

NOTE: ILubricate all grease fittings with
pressure gun grease; two strokes of lub-
ricator every 50 hours of operation.



Both ends of the wing are raised by
means of a hydraulic ram located front and

The two telescopic rods (1) may be
lengthened or shortened as required. To
change the length, lower the moldboard to
the ground and remove two (handled) pins
(28), Move the grader either forward or
backward until moldboard is set at requir-
ed angle; then replace the two pins (2).

e {(in the cab) is added
ise ¢ the inner end of the mold-
card {nearest to cab),

The hydraulic valve {in cab) regularly
ed with the rear roller or rear end
ader, is used to control the rear ram.

e ~— _ " ;
Telescopic Tubes - %7
Extended ™

instruction Drawing Showing The Proper
Location of Telescopic Tubes and Shafts

The rear wheel end of the moldboard may
be swung inward over the right rear wheel
when passing thru gsrage doors eleven (11)
ft., high and thirteen (13) ft. wide. To
accomplish this the moldboard is first
lowered to the ground, both pins {Z) are
removed, and both tubes (1) shortened to
maximum, and pins reinserted. The rear
cable is raised up and hooked over the
moldboard bracket (3). (Overall length
is 33 ft.)

The inner or cab snd of the moldboard
should be half way up before the outer
end is raised up.

NOTE: Lubricate all grease fittings with
pressure gun grease; two strokes of lub-
ricator svery 50 hours of operation.

- 44 -



42, SIDE VIEW OF UD-14A DIESKEL ENGINE.

This engine has features that are typi-
cal of International Diesel Engines, in-
cluding heat-treated replaceable cylin-
ders, exhaust valve inserts, full floating
piston pins, electrically hardened crank-
shaft, tri-metal precision type bearings,
and full pressure lubrication to all wear-
ing parts,through drilled passages. The
gear type oil pump is equipped with float-
ing 01l screen which draws sediment-free
0il from the top of the crankcase oil
level. The cooling system is the thermo-
statically controlled by-pass type. The
centrifugal water pump impeller shaft is
full floating, thus relieving the pump
shaft and packing of fan stresses. Pre-

471,

e

cision fuel injection is accomplished by
the International single plunger injection
pump, through evenly coocled injection noz-
zles. The governor is enclosed in the in-
jection pump housing. Prompt reaction to
engine load and speed demands result from
gearing the governor shaft to twice engine
speed, and a special torque control device
is incorporated to give the engine excep-
tional lugging power, International
Diesel Engines are valve-in-head four-
cycle design. Construction is simple and
rugged., The four-cycle diesel has fewer
heat applications on cylinder walls, larg-
er water cooling passages, and better
c¢ylinder wall lubrication.,

o ~ 45 -



43. CONVERSION STARTING SYSTEH,

Here is how the simple International
gasolind conversion starting system works.
The operator, when pulling back lever {1}
until it latches, accomplishes these four
things:

(1) He actuates linkage (2) and opens
the starting valves (3), reducing engine
compression ratioc.

(2) He energizes previously isolated
spark plugs (5) in auxiliary chambers (4},

(3) He opens the gasoline shut-off
valve in the carburetor (8).

(4) He closes valves (6) in the air
intake manifold (7), shunting air from the
air cleaner, as indicated by arrows at
(9), thru carburetor ({8}, past the regular
intake valves and into the engine combus-—
+ion chambers.

With the above changes made, the engine
is ready to be started in the conventional
way, either by hand cranking or by a low
voltage electric starters After a brief
direct flame cylinder warm up, the opera-~
tor converts the engine to full diesel

operation (the position shown), simply by

\

tripping lever (1).

471,46 - LB -



UD-16 DIESEL ENGINE ST
(Fuel Injection Pump Side) L

N T
[RES g

v

UD-16 DIBESEL BNGIVE
{agneto Side)



9P VLY

- 48y -

ENGINE SPECIFICATIONS

i
i

End clearance,

Degcripiion UD-144 UD-16 Deseription UD-14A h-18
lMake of enging. o « o o o » = IKG IHC Serviee bushings. . « « « » o] Reasmed %0 Heamsd to
sine aize
Humber of cylinders « o« o + o 4 5]
Cylinder type « « « « » « « o/ Replaceable, |Replaceable, CONNECTING RODS
wet sleeve dry sleeve
Bore and stroke, inches . . .|4-3/4 x 6-1/2| 4.4 x 5.5 Connecting rod bearing end
clearance, inch o » o« » o o <00B - 012 | .005 ~ .0l2
Displacement, cubic inch. . . 460.7 501.8
Connecting rod bearing
Governed high idle speed rpm. 1540 1980120 running clearamce, jnch . | 003 ~ 004 008« L0045
Governed low 1dle speed rpm .| 500 to 600 500 to 800 Connecting rod bolt nut
tension, foot-pounds. . . o 70 55
Compression ratio (Diesel)@ ° 15.5:1 16.6:1
Service bughing « o « = o » » | Hot reamed Not reamed
Fusl. o o ¢ ¢ a ¢ ¢ 6 o o o o Diesel Diesel to sizs to size
‘Power unit horsspower o o . s 78 100
PISTONS
Crankcase refill eap. (qts.). 16 18
Typeﬂ e -] @ -] @ @ 4 ° & @ a RR-) Dish 'i;Op Dish ‘top
CRAWKSHAFT (BEARINGS) Clearance at bottom of skirt
inchn 8 ®» € B @4 & @ © & b 6 000?6 - 3‘0{)8‘% 00066 ad cDQV‘é
Bearing running clearance,
inc‘hs ] [ @ o 3 o ) ] o L3 LS 3003 hind 0005 90022 had eOO‘!‘..? Clear&m@e at %Op Of S}l{ir%
{meagured $0° from pin
End Cleal"a:{lce.;, iﬂch ® o E] q ® 0006 had 0014 e006 - =014 hOl@) i:ﬂc.[h e & ® @ w 0 5 B amg’ﬁ‘ - aOlO% a@@gﬁ i wmgéz
Bearing cap nut torque, Piston check with 1/2 inch
fOO't"pOuﬁdS o ] -4 3 ° < o o 150 90 Shiﬂl S'tOC‘-ko L ® e -] @ @ I o v? - 1@ 1‘&359 3 o 6 lee
Turust taken BY¥ ¢ o o o o ¢ o Center Center .
bearing bearing PISTON PINS
CAMSHAFT Recommended rumnning clearance
i?:l I‘aod bushiﬂg9 ineha 2 a o 00005 o 00007 50005 - 30‘007
Running clearance, inches . .| .0015 - .0035|.0015 -~ .0035
Interferencs in piston bore »
inch o o o o of 005 - 011 | 002 - .010 (cold) imeh o o o« o o o o ].0001 ~ .0CO3|.0001 ~ 0003
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ENGINE SFECIFICATIONS

Description UD-14A up-16 Description UD-14A UD-16
CYLINDER SLEEVES EXHAUST VALVES
Allowable taper, inch. - o . . 001 . 0003 Tappet clearance (hot), inch. 018 .018
Allowable out of round, inch . 001 . 0005 Tappet clearance (cold), inch . 020 . 019
Stem clearance in guide, inch] .003 - 005 002 ~ .004
RING GAP
Valve seat angle: o o o « & o 45 degree 45 degree
Compression (first), inch .010 - .020 | .010 - 020
Width of valve seat, inch . . 3/32 3/32
Compression (second), inch . | -010 - .020 | .010 - .020
Stem guide above top of
Compression (third), inch . L0100 - 020 | 010 - , Q18 cylinder head, inches . . . 1-3/8 1/8
Compression (fourth), inch . | -0L0 - .018
VALVE SFRINGS
0il control, inchs « « » « o 010 ~ 018 | 013 - 023
Free length, inches . . . . . 2-7/8 2-7/8
CLEARANCE IN GROOVE Test length, c¢losed, inches . 2-1/8 2-1/2
Compression (First), inch . 2004 - 006 [.0035 ~ .0OCEQ Test load, closed, pounds . . 53 53
Compression (second), inmch . | .003 - .005 {.0025 - .0040
VALVE TIMING
Compression (third), inch . |.0025 - .0045}{.0020 -
Intake opens, degrees . . » » | 200 before | 20° before
Compression (fourth), inch . |.0025 - .CO45 TDC TDC
0il control, inch. » o+ o - o |-0025 - 004 [.0025 - .0C4 Intake closes, degrees. . . . | 400 after 400 after
BDC BDC
Exhaust opens, degrees, . . . | 40° before | 40° before
INTAKE VALVES BDC BDC
Tappet clearance (hot), inch .018 .017 Exhaust closes, degrees . . o | 10° after 10° after
TDC TDC
Tappet clearance (cold), inch . 020 019 g
Stem clearance in guide, inchy .002 - .004 002 - 004 STARTING VALVES
Valve seat angles « . o « = o 45 degree 45 degree Valve seat angle. « « « » - o | 4D degree 45 degree
Wid+th of valve seat, inch . 3/32 3/32 Valve seat width, inch. . . . 3/64 3/64
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BNGINE SPECIFICATIONS

Description UD-14A UD-16 Descripbipn UD-144 UD-16
Clearance in guide, inch. . - | -.002 - Q04 002 -~ 004 Gear clearance to housing,
in@]’lo @ o L] ] o @ e @ El £ ® nolg - 0015 eO]—2 - uOlf)
Approximate clearance iravel
of valve spring cover in Backlash of gears, inch . ., .| .004 - ,0C6 | .004 - .008
cylinder head (starting
position), inch + o o » o o 1/64 1/64 Drive shaft running
clearance, inch o« o o o« o 0015 ~ 003 | .0015 ~ .003
Idler gear running
STARTING VALVE STEM GUIDE clearance, inch o o » o o »|.C0LD -~ 003 | .0015 -~ 003
Stem guide below top of Clearance between body and
cylinder head, inches. . . - 15/16 1-3/4 drive pinion, inch., » - « - 005 - 010 L0085 - 010
STARTING VALVE SPRING 0IL PRESSURE VALVE
REGULATING SPRING
Free length, inches . « « » o | 1-31/32 1-31/32
Free length, inches o o o o . 4-15/64 2-13/16
Test length, inches « « o » .| 1-5/32 1-5/32
Test length, inches « - « = 2-3/32 2-3/32
Test load, pounds . » o s o o 23.9 23.9 ‘
Test load, pounds « o « » « = 27 537
VALVE TAPPETS COMPRESSION PRESSURE
Tappet clearance in guide . . |,0005 - ,003 | .0005 -~ .0025 345 lbs. per | 545 1lbs. per
Running (high compression). .|sg. inch at | sq. inch at
1555 rpm. 2000 rpm.
TIMING GEARS
Backlash, inche o o« o s« o « | 003 ~ .0086 | .003 - .006 NUT AND BOLT TORQUE DATA
(Poot-pounds Torque)
Cylinder head - - « o < » & o 190 - 215 160 -~ 185
LUBRICATION SYSTEM
Connecting rods v o » o s = o 70 55)
0il pressure at rated rpm . .
1b./sq. inche o » o o o = o 40 ~ 45 40 -~ 45 Main bearing. o« o » o o o o = 250 - 275 ©110 - 135
Flywheel boltse « « o o o o - 150 ' 150
LUBRICATING OIL PUMP
Manifold nut to stud. « . o o 75 75
End play between gear and .
end plate, inch » « « » - | 003 - .0C6 003 - 006 Nozzle body to stud » o & &« & 45 49




Front and Side View of IHC Single-P
Injection Pump for UD-14A Diesel Fng

lunger
ines.

UD-14A Engine Fuel Pump Test Stand
Calibration Specifications.

NOTE: The fuel injection pump is IHC part
number 65314~DA10L. It is set for a high
idling speed of 1540 RPM. Following are
the test bench calibration figures for
this pump:

Average delivery in cubic centimeters

at 530 pump RPM for 1 minute with

. 093 ID flow bench injection

tubing .csaccsvesancuoccsssosssae 7O CC
Max imum permissible variation

of any nozzle from average

delivery cubic centimeters ...... £3 ce
High idie 8D cvcesvcocassvcocsosnse o OOV
Torgue lever StOD SCIreW .scvecococceo 3/87
Torque spring shoe SCTEW ccwovsscass 5/8"
Torque lever DickKup SCTEW ..ccesceos 3/327

Front and Side View of IHC Twin-P1 unger
Injection Pump for UD-16 Diesel Engines.

UD-16 Engine Fuel Pump Test Stand
Calibration Specifications.

HOTE: The fuel injection pump is IHC part
number 253602R81. It is set for a high
idling speed of 1980X20 RFM. Following
are the test bench calibration Tigures for
this pump.
Average delivery in cubic centimeters

at 530 pump RPM for 1 minute with

.093 ID flow bench injection

TUDING cocosnsssoscsncnoncsnccssns (3 CC
Maximum permissible variation

of any nozzle from average

delivery cubic centimeters ..... 3 cc
High idle £8D ccosesccescsasasccase 0707
Torque lever stOD SCrew ..cescoooso 3/8"
Torque spring shOe SCTew cocsvevaa. L1/16%
Torgue lever pickup SCrew ..cosssso 1/8"

ADJUSTING IHC INJECIION PUMP FOR HIGE ALTITUDE OPERATIONS
{START ADJUSTMENT FROM STANDARD SETTING)

Altitude Peet Above
Sea Level

UD-144 Engdine
* Pump Adjustment
Number of Turmns

UD--16 Engine
* Pump Adjustment
Humber of Turns

8000 s.vocvonoanaan None None
4000 cooccoavaconos None None
B000 sncevcosannonen None None
8000 ...cenoecocoan None None
BOOO ..cvcosncacocsa 1 /2

10,000 cicicoconoonn 1-3/4 1-1/4

Note: * Indicates partial or totazl number of turns counterclock-—
wise of fuel rack adjusting nut necessary, from standard set-
ting, to reduce fuel dellivery to keep exhaust acceptably clear.
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44 INSTRUMENTS AND CONTROLS.

The operator should thoroly familiarize
himgelf with the instruments and controls

provided for operation,

Regardless of

previous experience with other engines,

REF.

15
2o

DESCRIPTION

Hand brake

Circle rotation

Left hand blade 1ift
Moldboard side shift
Circle side shift
Front steer

Rear steer

Right hand blade 1if%
Scarifier

Engine speed control
Circle latceh

Foot brake

- 48

REF.

13.
14.
15,
16
17

18.

10

i)

20
2ls
22.
23
24,

the operator will secure the best results
if he fully understands what each control
is for, and how to use it

DESCRIPTION

Transfer case gear shift lever
Transmission gear shift lever
Clutch pedal

Compression release lever
Starter button

Choke button

Heat indicator

Ammeter

Dash panel light

Switch

0il pressure indicator

Born button
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e ngine Speed Conds

=3

his lever (10) comtrols %the spesd of
ring. When set in = g%ven pusition

YO

fia's
ks
o
y (D
&
(jb
-

it maintains a wniform engine speed under
variable loads. Pull the lever backward
to increase the speed,

ompression Release Lewver,

Ling toward the operator on the
ompression release lever (16) converts
ngine into a gasoline engine
See page 46, paragraph 43,

N om
G
M
®

The choke (18) aids in starting the
engine when 1%t is cold. Pullin g the choke
ocut shuts off the air 1o the carburetor,
giving & rich mixture,

Pressing the starting switeh bution

{17) completes the electric circuit be-
tween the battery and the startiag motor,

causing the starting motor to crank Jhc
engine, See paragraph 45.-e., this page.

The 01l pressure indicator {(23) shows
whether the lubricating oil is circulating

thru the engine. See page- 51, paragraph
i,
Fo Ammeter.

This instrument {20] indicetes the
charging rate of the generator or the rate
at which the battery is being discharged,
See page 76, paragraph 89, ~a.

g. Heat Indicator,
The heat indicator (19) registers the
emperature of the liguid in the cooling

sybte.c The indicator should be near 180°
¥. for normal operation.

fi.  Radiator Shutter.(winter usagel
Razdiator shutters are available and

should be installed when the engine tem-
perature cannot be held near 180° F,

471D. 4
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45« STARTING | GASOLINE.

a8, Place tramsmission shifting lever
{14} in disengaged position.

b. Open gasoline tank shut-off valve
The diesel fuel line from the supply tank
to fuel transfer pump is equipped with a
shut-off valve (5), page 58. Make sure
this valve is open.

¢, Place the compression release lever
] o . N .
{16) in the gasoline (starting) position,
B FN
1 LOT .

Pull toward the operat
de Flace the engine speed control lever
(10) in forward (shut-off) positlo .

This lever should remain in shut-off posie-
tion until +he engine is switched 1o
diesel operation, to prevent flooding with
fuel oil Release clutch,

@, When the engine is eguipped with an
electric starter, set the choke (18) part
way open -and press the starter button
{193
i\l//e

NOTE: Never operate the starting motor

more than fwenty seconds at a time. Allow

starting motor to cool a few geconds and
D

repeat the starting oper

f+ Choking and Hand Cranking. Fxces-
sive choking will flood the engine with
gasoline and make it hard to start. Choke
and crank the engine as follows:

(1) During warm weather; or,

During cold weather when engine is warm.

Set the choke (18) in the fully
choked position (pull choke button out)
and make one or two up-sirokes of the
crank, Then set choke 1/4 to 1/3 open
and crank the engine until it starts,
(Crank engine with quick up-strokes, mak-
ing only half a tum Do not attempt to
meke a full turn or to spin the engine.)

(2) During cold weather when engine
is cold.

Set the choke in fully choked posi-
tion and maeke three or four up-strokes of
the crank. Then set choke 1/4 to 1/3 open
and crank engine until it starts.
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g, As soon as the engline starts, the
choke {18) should be adjusted to where the
engine operates steadily, and, as the en-~
gine warms up, push the choke all the way
SOWn,

h: Check the o0il pressure indicator
(23} to see if ail is eirculsting thru the
engine. If not, stop the engine immedi-
ately end determine the cause of the oil
pressure failure,

i. The engine should be operated on the
gasoline eycle about one minute (two or
three minutes in cold weather) before
switchinz to the diesel cyele.

46, CHANGING TO DIESEL OPERATION.

a. After stariing the engine, before
witching to the diesel cycle, operate it
line with the choke wide open
{pushed down) until the exhaust becomes
This will clean the spark plugs

b, For severe cold conditions the en-
gine should be run itwo or three minutes on
gasoline before switching to diesel fuel.

¢. Push the compression release lever
(18) toward radiator to the diesel posi-
tion, then immediately advance the engine
speed control lever (10) part way, and the
engine will operate on diesel fuel as =a
diesel engine.

ds The carburetor is éutomatically cut
out when on diesel, and is ready for use
again when stopping on gasoline.

e: The magneto is timed with the enginse
and is permanenitly connected. The igni-
tion switeh is operated sutomatically by
the starting mechanism. -

f. The engine may start noisgily when
diesel operation begins, but the noise
will be eliminated as the engine warms up.

4%. REGULATING ENGINE SPEED.

a. The engine speed control lever (10)
regulates the speed of the engine. After
you have selected the desired engine
speed, the governor will automstically
maintain this speed undsr variable loads,

471,80

b. The engine speed control lever (10)
should not be fully advanced until the en-
gine has been operating a few minutes.
This will assure thorough distribution of
the lubricating oil.

¢. Operate a new engine with a light
load for the first thirty to thirty-six
hours, at 3/4 throttle opening.

d. The fast idle governed (no load)
speed is 1540 RPM; low idle speed is 500
to 60C RPM. (The UD-16 engine fast idle
speed is 1980 % 20 RPM. )

48. STOPPING ERGINE,
the gasoline shut-off

a. Make sure
valve Is open.

b, Place the engine speed conirol lever
(10) in the starting (shut-off) position,
and at the same time pull the compression
release lever (16) out to the gasolins
(starting) position.

¢, Close the shut-off valve at the oune
gallon gasoline tanke.

d. Allow engine to use up the gasocliae
in the carburetor and come to a sH0p.

e. After the engine stops, push the
compression release lever (18) back to the
diesel position to permit the stariing
valves to cool in their seats.

40. LUBRICATION.

The life of any engine depends on the
care 1t is given. Proper lubrication is
an essential part of preventive mainten-
ance. It is important that lubricants,
pressure gun, and containers be kept clean
and free from foreign matter; also that
each lubrication point be well cleaned
bhefore the pressurs gun is applied.

Use only high quality lubricating oils
and grease. FEngine lubricating oil should
be of well refined peircleum oils, free
from water and sediment, and without mix-
tures of fatty oils, acids, soaps, resins,
or any other substance not derived from
petroieum., il should mot corrode any
metal used in engine construction. Also;
engine lubricating oil containing additive
products not necessarily derived from
petroleum, but being of non-corrosive
type, is satisfactory.
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Do not operate the engine for any length
of time with the crankcase 0il level below
the low mark on the bayonet gauge.

To change 0il, see pages 52D and 53.
Prain the crankcase while the oil is
warm so it will drain freely and complete-
z
1ly.

50. OIL FILTERS.

This engine is equipped with oil filters
which continually clean the o0il while the
engine is operating. To obitain the full
benefit from the filters, the slements
should be replaced each time the o0il in
the crankcase is changed {(see pages 52D
and 53). Cleaning the old elements is
not satisfactory.

51. OIL PRESSURE INDICATOR.

Under all operating conditions the oil
pressure of the engine should hold the in-
dicator at about 4%5f. Should the indica-
tor not register, stop the engine at once
and inspect the oil system to find the
cause of failure, If unable to find the
cause, consult your Austin-Western dealer
before operating the engine. Always look
at the cil pressurs indicator immediately
after starting the engine.

52. OIL PUHP.

The gear type oil pump in the crankcase
has a screen attached to the c¢il intake to
stop large dirt particles from entering
the lubrication system. This screen
should be cleaned whenever the <il pan is
removed, The cil intake floats on the top
of the o0il in the crankcase and always
draws the o0il from the surface, thus pre-
venting water or sediment from mixing with
the oil,

53. LUBRICATION WHEN SHIPPED.

Engines shipped to destinations in the
Unites States, Canads and Mexico, are fil-
led with thinned SAE-10 oil in the lubri-
cant comparitment when leaving the factory.
However, all lubricant compariments should
be checked for proper level before start-
ing the engine. This ¢il, as shipped from
the factory, can be left in the engine up
to one hundred hours of operation, if the
weather is 10° to 32° F. For light loads
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it can be used up to one hundred hours of
operation if the temperature is below 50°
F, At other temperatures lubricanis
should be used as specified in the lubri-
cation chart on pages 52 to 52D inclusive.

When engines are packed for export, all
0il is drained from the lubricant compart-
ments, Before starting, give complete
lubrication service, Refer to lubrication
chart on pages 52 to 52D inclusive.

54. SELECTING PROPER OIL.

During cold weather the selection of
crankcase lubricating oils should be based
on the lowest anticipated temperature for
the day, to make starting easier. For hot
weather operation the selection should be
based on the highest anticipated tempera-
ture. Refer to lubrication chart on pages
52 to 02D inclusive.

After changing to a lighter grade of
cil, the engine should be operated at
least five to ten minutes, so the lighter
0il is worked into the bearings and onto
the cylinder walls,

a. Thinning Crankcase 0il.

When using the lighter grades of
lubricating oils, there may be a tendency
for the 0il in the crankcase to gradually
become thicker:; in this case it 1s de-
sirable in cold weather to add one quart
of kercsene or diesel fuel to the crank-
case between the specified oil changes, *o
maintain easy c¢ranking. Kerosene is pre-
ferable for thinning the engine oil be-
cause some dissel fuels do not have a low
pour point.

b. Changes in Temperature.

It is not necessary to change crank-
case 0il during operation when the atmos-
pheric temperature rises or falls into an-
other temperature range (as specified in
the lubrication chart on page 52 or D24).
For example: SAE-30 may be used instead of
SAE-20, except for starting conditions in
the lower temperature ranges where SAE-20
is specified; or, SAE-10 may be used up %o
around 40° to 50° F; or, 10-W may be used
up to %2° F., and even up to 40° or 45°
F., except when operating on continuously
heavy loads,
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e

TO SPE »:@:,aw
{Cil, engine}—SAE-20,
CG (Pressure-gun gmase}—”ﬁé@ﬁﬁ temperatures,

; atcaﬁ‘c’;iﬁg to anticipated air temperaturz.

APPLICATION

CAPACITY

ANTICIPATEDR AIR

TEMPERATURE

Above S0F

90°F 1o 32°F

39°F to 10°F

10°F to Sub-zero

-~
L ¥4 a@%«:ca%

16 guarks

SAE-30

SAE-20

SAE-10

10-¥¢

Alr cleaner

5Y, pints

SAE-30

SAE-20

SAE-10

10-W

PO fuel

infection oump

Yo pint

SAE-30

SAE-20

SAE-10

10-W

Magneto distributor bearing

‘ery hgi\: electric motor
oil, or SAE-10

Yery light eleciric mator
oil, ar SAE-10

Wery light electric motor

oii, or SAE-10

Very light electric moter
oil, or SAE-10

Fagneto im

pulse coupling

Yery light electric motor
oil, or SAE-10

Yery light electric matos
oil, or SAE-10

Yary light electric moto:

oil, or SAE-10

KEROSENE

mo. frog
Foint of Lubrication

A cleaner .. ... L.
Clean ané refilt the oil cup to
the oil level bead with the
grede o foil specified in "KEY"
shove. (Also see page’§1L)

P o
Lubricating oil filters . .
Drein the filters and rep‘ace the
fifter elements when crankcase
oil is changed.  (See pages

520 .0d53)
Cranlicase fill PR
£ ik

Lranlccase gauge . . . .

Check oif level with sauge; add
oif to brmc fevel to UL

mark; refer to “KEY” above for
praper grade of oil to be used.

(Also sze "NOTEB" below.)

Crankecase drain . . . . .

Bemove crankcase oil pan drain

h K .
pxug ond drain completely while
the oil is warm; refill to “FUI L’
mark on gauge; refer to "KEY”
sbove for Droper grade of
oil to hg uses {See pages

520 snd 53)

NOTE A—Lubrication of
Engine Control Linkage

Qccasionally apply a few drops of
zngine oil to the engine speed
control, compression release and

* other finkage.

Point of Lubrication

O fuel injection pump

Lubricant Hours

Lubricant  Hours

Houws  Lubricant

"
1

sto ppeo

10 G

NOTE B Checking Crankcase Oil Level with Bayonet Gauge

The Odyonet type oil level gauge has readings on both sides, showing the crankcese oil level when the engine is operating and when it is

Check the OI! ,ZVE‘ as fDHOWS

(1) Unscrew the wing nut, remove the gauge, and wipe it clean.

Point of Lubrication

wre g
Water pump shalt

Give pressure-gun not over 2
strokes.  Obverlubrication will
force lubricant into the cool-
ing system, which may cause
c!ogging

G Fan hab bearing

Give pressure-gun 1 or 8
strokes. DO NOT OVER.
LUBRICATE. If lubricant
cozes out of fan hub while
using pressure-gun, stop the
application.

OF  Magneto impuise

C@ﬁp%ﬁﬂ%

Ol M‘)era”y w1t|'\ sradc of Ol[
specified in “KEY” sbove
(Also see pages 64 dnd65
for complete magneto labrica-
tion instructions.)

Magneto distributor

i .
Dearing

Fill oil cup with grade of oil
specified in “KEY" sbove
(Also see pages 61 and 65
for complete magnéto lubnica-
tion instructions.)

(9) Reinsert the gauge until the wing nut rests on the top’ of the gauge sleeve (hreads do not screw the nut onto the sleave.

(3) Remove the gauge and check the oil level.

Lubricating oil filler
Qil level cack

Oil drain plug

Open oil level cock; if OE

no oil sppears, bring up
to the fevel cock with
grade of oil specihied i

"KEY" sbove.

Remove ol drain plug and QE

drsin pump housing; refill
to the level Cock with
grade of oil specified in

I'KEY” above.

10

100

Lubrication Points of the IHC Fuel Iniection Pump

4 714,52

Notice:

52 -

ed,

{7 excessive diesel
cut when oil level cock is open~
remove plug {C} and clean
the scavenger valve parts as
shown on page 57.
stall a new rubber seal, {HC
part no. 65029-D.)

See page #7 Tor fuel
pump repair part number and data.

NOTE C—Fuel Pump Scavenger vValve

fuel Tlows

{(atways in~

injection

See separate Mamual No. 472-A
for gas engine.
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UD-i8 DIESEL EHGINE

KEY TO SPECIFICATIONS OF LUBRICANTS

OE (O, engine)—SAE-30, SAE-20, SAE-10, 10-W, sccording So anticipated air temperature.
CG (Pressure-gun grease)—— All temperatures.

pei

ANTICIPATEDRD AlR TEMPERATURE

CAPACITY

Above 90°F

90 to 32°F

32°F to 10°F

10°F to Sub-zcrﬁ

APPLICATION

Crankcase

18 quaris

SAE-30

SAE.20

SAE-10

10-N

Air cleaner

5% pints

SAE-30

SAE-20

SAE-10

10-V¥

tAagneto distributor bearing

SAE-10 or very light

electric motor oif

SAE-10 or very light

electric motor oil

SAE-10 or very light

electric motor oif

SAE-10 or very light

electric motor oil

“SAE-10 or very light

electric motor oil

SAE-10 or very light

electric motor oil

SAE-10 or very fight

electric motor oil KEROSENE

Magneto impulse coupling

Point of Lubrication Lubricant Hours Point of Lubrication

A ceaner « » cca.x. OF 10
Clean and refill the oil cup to the oil
level bead with the grade of oil
specified in “KEY" above. (Also
see page 51.1,.)

Hours Lubricant

480 OE Magneto distributor
bearing
Fill the oil cup with the grade of
oil specified in the “KEY"” above.
{See peges 68 AandB for complete
magneto lubrication jnstructions.}

—240 (G Generator idler pulley
braclet

Remove the level plug; if no greese
oozes out, app!y the pressure gun
until grease appears.

‘1 Lubricating oif filters o » ¢ o 0 2 o 5
I Renew the oil filter elements at the
samz time the engine crankcase oil

is changed. {Seepagesd2Dand53.)

Point of Lubrication Lubricant HoursJ Point of Lubrication Lubricant L Hours Lubricent Point of Lubricstion

Crankcase drain o 2 o « « OF 60 OF Mag. impulse coupling

Qil liberally with the grade of oil

Ol level 288598 o 0 o = « « 10

Check the oil level with the gauge;
add oil to bring level to the "FULL"
mark. Refer to the "KEY” above
for the proper grade of oil to be
used. (Also see "NOTE B” below.)

Crankease filler . = o+ = «

QE 10—

Remove the crankcase oil pan drain
plug and drain completely while the
oil is warm. Refill to the “FULL"
mark on the gauge. Refer to the
"KEY" above for the proper grade
of oil to be used. (A!so see

specified in the "KEY" above.

960 OE Mag. rotor bearings

Put several drops of oil in 2 oil
cups.  {See “KEY" for cerrect
lubricant.}

"NOTE B” below.) {See pages
52D and 53.)

MOTE A — Lubrication of
Engine Control Linkage

MNOTE B—-Checking Crankcase Oil Level with Bayonet Gauge

The beyonet type oil level gauge has readings on both sides, showing the crankcase oil level when the engine is operating
and when it is stopped.  Check the oil level as follows:

(1} Unscrew the wing nut, remove the gauge, end wipe it clean.

(2} Reinsert the gauge until the wing nut rests on top of the gauge sleeve threads; do not screw the nut onto the sleeve.

{3) Remove the gauge and check the oil level.

Occasionally apply a few drops of
engine oil to the engine speed
contro}, compression refease and
other linkage.

Note: See page 52B for further

lubrication points.



KEY TO SPECIFICATION

CE (04, engine)—SAE-30, SAE-20, SAE-10, 10-

G (Pressure-gun grease)— Al temperstures,

7, sccording to emticipated air temperaturs,

ANTICIPATID AlR TEMPERATURE
PR 3 -
APPLICATION CAPALITY Fbovs O0°F. 75°F. 1o SE°F, 39°F. 1 10°F, 10°F. to subzers
sy . s N 6 7 1 ey W77
B fusl injfection pump L L, . . . . . . % pint SAE-30 SAE.20 SAE10 FE- WY
L . !

y 3 N . ¥t £ g 3 £ FEgad

Water pump houstas . . . . . . . .. . ¥ piat g ] | e cé 15

47

Point of Lubrication Lubricont Houn

Water pump housing - -
Remove the level and fifler plug on
the side of the housing. Keep half
full of grease; use grade specified in
“KEY” above. )

B

i Fuel injection pump

Lubricating o filler » 4, ¢ o 2w e

Oif tevel cack v 0 0 0 s 5 « GIE
Open ol level cock; i no il
sppears, fill up to the level cock
with the grade of oil specified in

the “KEY" asbove.

O3l drain plug o 0 5 0 v 5 0 VB
Remove the drain plug and drain the
pump housing; refill to the level

cock with the grade of oil specified
in the "KEY" above.

HOTE:
Always use clean centainers,
Keep the pressure gun clean.

Wipe dirt from fittings before
applying pressure gun.

Mote {~Fuel Pump Scavenger Vajve
iT excessive diesel Tuel Tiows
out when oil ltevel cock is open-
ed, remove plug {C) and clean
the scavenger valve parts as
shown on pages 62A and 628.

See page 47 Tor Tuel injection
pump repair part number and data.

Lubrication Points of the THC Tuel Injection Pump

and Water Pump Housing

bt

B. 528 - 528 -




HEAVY DUTY LUBRICATING OILS.
{Crankcase or Engine)

544

Up to 1945 automotive crankcase oils and
engine oils were classified in terms of
viscosity only, other factors of oil qual-
ity or characteristics not being consider-
ed. New refining methods and treatments
of oils have led to an increased variety
of these oils making it necessary to clas-
sify them as to type.

g. Regular Type.

This term designates motor oil gen-
erally suitable for use in internal com-
bustion engines under moderate operating
conditions.

b. Premium Type.

This term designates motor 0il hav-
ing the oxidation stability and bearing
corrosion preventive properties necessary
to make it generally suitable for use in
internal combustion engines where operat-
ing conditions are more severe than regu-
lar duty.

c. Heavy Duty Type.

This term designates motor oil hav-
ing the oxidation stability, bearing cor-
rosion preventive properties, and deter-
gent dispersant characteristics necessary
to make it gemerally suitable for use in
both high-speed diesel and gasoling en-
gines under heavy duty service conditions.

The premium and heavy duty oils are
commonly called detergent or additive
oils. The increased specifiec output of
all THC diesel engines and the changes in
post war diesel fuel composition have re-
sulted in more stiringent reguirements with
respect to crankcase lubricating oil per-
formance. For this reason, IHC diesel en-
gines when operating at sustained high
load factors and/or long sustained light
or no load operation, may show improved
piston ring and valve life with increased
engine cleanliness if heavy duty motor
0ils are used. These oils must meet the
engine tesi requirements of U.3. Army
specifications 2-104B or the U.S. Navy
specifications 14-0-134, better known as
the 900C series oils. These oils contain

..... o 3
for the following purposes: de-

4714, 52C -

tergent dispersive, corrosion preventive,
oxidation inhibitor, extireme pressure im-
prever, and rust preventive. The influ-
ence of high sulphur content in the pre-
sent diesel fuels on lubricating oils is a
new problem. Many of the present day
crankcase lubricants including practically
all of the regular type, many of the pre-
mium type, and some of the heavy duty oils
deteriorate rapidly when brought in con-
tact with the products of combustion from
high sulphur fuels breaking down into
gums, varnish, and sludge, which may even-
tually stick the rings and valves.

Under certain operating conditions and
with some of these lubricating oils, the
products of combustion form corrosive com-
pounds which break down the ¢il film on
the cylinder walls and rings and cause
corrosive wear on these paris.

Although many of these lubricants are
quite satisfactory in normal continucus
operation with fuels having sulphur con-
tent below C.5% most of them are not sat-
isfactory when operating at reduced engine
loads and temperatures common to inter-
mittent load operation and/or with fuels
having higher sulphur content than 0.5%.

A new type of heavy duty oil has been
developed to work satisfactorily with
diesel engine fuels having sulphur con-
tents 0.5% to 1.0% and under extreme high
load or intermittent conditions without
noticeable deterioration. There are a
number of these oils on the market carry-
ing the designation of Superior All Pur-
pose or Series #2 Heavy Duty oils and they
have shown excellent performance under
stringent engine and fuel requirements.

It must be understood that the use of
heavy duty oils may not be required under
all operating conditions with fuels having
lower than 0.5% sulphur content, but bene-
fits may be realized from their use in the
more demanding operations. On the other
hand better grade heavy duty or the Series
#2 Heavy Duty oils may be regquired for
satisfactory engine 1ife with the high
sulphur fuels.

Therefore, it is advisable, when using
fuels with sulphur content of 0.5% or
higher, 1o consult your supplier of crank-
case lubricants and have him recommend the

52C -



proper oil. High speed diesel fuels and
oile should be procured from a reliable
gource. HRegular and premium oils are not
recommended where the sulphur content of
the fuel exceeds 0.5%. Heavy duty oils
gualified as 2-104B are widely available
in viscosity range of SAE 10, 30 and 50.
Most refiners market similar oils in the
S4E 20 and 40 grade. Series #2 Heavy Duty
oils are not widely distributed at present
but are available in SAR 10 and 30 grade.

d. Installation Procedure for Heovw
Duty Ouls,

(1) NEW ENGINE: No special proce-
dure is required, when heavy duty oils are
used from the start, other than to have
the proper viscosity grade as gpecified in
this instruction manual’,

{(2) RECONDITIONED ENGINES: The en-
0il gallery oil leads and
engine where the oil may
ould be thoroughly cleaned
oning.

o (B
e
[

h

wr 3
5

e}

1
nd i

Regardless of the type of 0il used it is
good practice to run the engine 20 or 30
minutes after reconditlioning then drain
bﬂC 0il and refill with fresh oil. This

P o abrasives which may be in the

(5) FAIRLY NEW OR RECQEDITIONBD BN~

grade 01lb bu% are st 111 comparatively
clean should be serviced as follows:

(a) Drain old oil while engine
ig bot, remove Tilter element.

{(b) Replace filter and refill

h the proper viscosity heavy

futy 0il. Rupn for a short time (D to 8
r

hours) and drain while the engine is hot.

o]

(c) Refill crankcase, watch the
0il pressure and inspect the filter. If
0il pressure drops excessively drain the
0il and check the pump strainer. If oil
pressure remains normal drain the crank-
case at 1/4 of the usual drain period and
refill, Subseguent drainings will depend
on service conditions and the condition of
the oil.

{4) OLD ENCINES: which bhave been in

4714, 52D - 5

service for a long period of time operat-
ing on lower grade oils should be thor-
oughly cleaned mechanically after dropping
the pan. After cleaning follow the proce-
dure for fairly new or reconditioned en-
gines. If this is impossible it is advis-
able to change the o0il every day and in-
spect filter until operating comditions
are normal. However, it is urged that the
pan be removed Tor cleaning.

() CENERAL: The devergent dispers-
ant characteristics of heavy duty oils
tend %o keep the fuel soot and partially
burned fuel and o0il residues separated.
These particles are non-abrasive and ars
so small that they will readily pass
through the filter element with the oil.
Consequently the conventional oil filters
will not remove them. Therefore, these
oils become dark in service and their use-
fyul 1ife cannot be determined by their

55. LUBRICATING 0IL FILTERS.
{(0D-144 and UD-106 Engines)
The life of your engine depends upon
clean 0il being circulated to all bear-
ngs. Minute particles of abrasive matter
eventually accumulate in the crankcase of
the engine, and lubricating o©il underges
changes which produce siuvdge, acids, gums,
varnish, and other harmful by-producis.
The purpose of the oil filters is To sepa-
rate and remove the dirt and other forei gﬁ
substances from the oil to prevent thes
injurious materials Trom being 61rculated
to the engine. Simple, common-sense pre-
cautions for keeping dirt and oil impxrﬂ—
ties away from precision-made sngine ¥ :
will safeguard your engine against undus
wear and the operating itroubles and upkeep
se which ave a natural result of tha
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A new radial fin type lubricating
0il filter element is now available for
service in the UD-144 and UD-16 diesel
engines, replacing the umbrella type ele-
ment.,

The radial fin type filter element
gives more efficient oil filtering, which
results in filter life being extended from

100 hours as at present to 240 hours with

2D -



the new element under normal conditions of
operation. The o0il change period may also
be extended to 240 hours under normal

operating conditions.

Shorter oil change periods (120
hours) will be required when operating un-
der extreme dust conditions, low engine
temperature, intermittent load operation
with long standby periods, or under exces-
sively heavy load conditions wherse high
0il temperatures are the rule. The use of
high sulphur content fuels (over C.5% sul-
phur) with other than Seriss #2 Heavy Duty
oils may also require the shorter change
reriod. Refer to pages 52C and 52D on use
of heavy duty oils.

Change this type of
filter element, part

No. 6388U~-D, every
100 hours ¢f opera-
Lion. -

LChange this type of fil-
ter element, pari Ho.
257867R91, every 240
hours of operation. (See
pages 52C and 52D.)

0il Filter Disassembled

( {3) Retaining bar.
(4) Retaining bar gasket. (5) Case.
(6) Element (umbr-lla type). (64) Element
(radial fin type). (7) Case gasket.

2) Retaining bar pin.

471A.53 -
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b, Changing Filter Elements.
{1) Stop the engine.

(2) Remove the oil filter base
drain plugs and allow the filters to drain
completely.

the filter cases to
into the base,

14} Unscrew and remove the retain-
ing bars.

(5 Lift up and remove the cases,
(6) Remove the old elements.

(7) Wipe out the base and cases
with a cloth dampensd with kerosens.

(8) See that the case gaskets are
in position.

{9) Install the drain plugs in the
filter bases and install the new filter
elements. (The pilots must be down.)

(10) Replace the cases and carefully
insert the retaining bars and draw uyp
tight.

CAUTION: Do not drive or force
the retaining bars thru the oil
seals, but carefully screw the
bars thru the geals and intoc the
base threads. Before tightening
the retaining bars, the cases
should be turned slightly on the
gaskets to assist in properly
seating the cases; then tighten
the retaining bars securely.,

(11) Check the o0il level in the
crankcase to see that the oil is up to the
proper level. Refer to lubrication chart
on page D52 or B2A.

(12) Start the engine and see that
the oil pressure indicator is registering
pressure.

(13)
leaks.

Inspect the filters for oil

NOTE: To avoid delays, you should carry
extra elements (also gaskets) on hand for
replacement at the proper time. Cleaning
the old elements is not satisfactory.
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56. AIR CLEANER.
a. General.

Clean air for combustion 1s assured by
ype air cleaner. A heavy screen
ir intake cap (1) prevents large
s from eniering the air cleaner.
air then passed to the o0il cup (5)
e it goes thru a bath of oil. As the
air rises to the intake manifold it passes
thru a series of cil-bathed secreens and
the fine dust is removed. As the oil from
the screens works back down, it carries
the dirt with it and the dirt settles in
the oil cup.

[ W]

b. Refilling 0il Cup.

<
ot
juy

Loosen clamp screw (7) and remov

“
cup (5): Then lcosen the two wing nwts
(68) and turn the tray (4) to the le 3
iower 1t for cleaning purposes.,

Clean and refill the oil cup every
day, or afier every iten hours of operation
(more frequently when operating under
dusty conditions), Refill the oil cup (B)
to the 0il level bead (capacity 5-1/2 U.S.
nts) with the grade of oil specified on
age DZ or S5ZA.

[

i

B}

s

Before replacing the oil cup, clean or
wipe any oil or grit from the top bsad of
the oil cup, oil cup retaining clamp, and
the surface under the clamp, to prevent
dust or dirt from entering the air cleaner

¢. Fashing the Cleaner,

(1) After every aixty hours opera-
tion, particularly 1f operating the engine
in an atmosphere heavily laden with dust,
chaff, or lint, remove the entirse air
clesnser from the englne, compleiely dis-
assemble it, and wash the parts thoroly in
kerosene.

(2) Be sure to cleen out the air in-

take pipe.

the parts have b@en
ir cleans
sure all

(3) After all
thoroly c¢leanesd,
body on the
joints are

replace the =a
power unit. Make
atir-tight.

to ths prop-
grade of oi
cleaner, 3e
place by the

The screen in the air intake cap {1
prevents chaff and other coarse dirt fro
getting into the air cleaner, This scree
should be kept clean and free from all
chaff, oil, dus or paint, as cloggsd
holes in the screen will reduce the power
of the engine by restricting the flow of
airs

i
i
EiT]
0

2. (General Precoutions.

As an added prec

e
getting into the eng
1

spect the f1
between the
er pipe. If

ioration, replace it. Inspect the air
cleaner hose clamps periodically, keeping
them in place end drawn up tight.

To eliminate strain on the rubber hose
connections he sure the pipes line up.

All joints between the air cleaner and
the carburetor, and between the manifold
and the cylinders of the engine, should be
tight. All gasketis must be in good condi-
tion and the bolts should be drawn up
tight,

o4 -
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The cooling system automatically main-
the most desirable engine tempera

under normal operating conditions,

type
tor and
nlv thru
cylinders
by the dotte
above, When
temperature
the thermostat is wide
is closed, allowi
circulate thru the
3 .inder head, and radiat
by the sclid arrow lines,
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Suitable treatment of
orrosion prevention will »
iron at least 95%3 Rust

cocling system are in Vpen
“o use and should be use
(1557 scommended
Sbaft;ng with the sys em
it nearly full with fresh water and
¢ recommended dosage; then operate
ngine until it reaches operati
ature, when the thermostat will open
and sstablish circulation thru the radia~
tor and engine block for complete mixing,
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¥here anti-~freeze has heen used, d@aﬁﬁ
8

tae sclution after freezing weather i
past, Flush the system thoroly and eYC@n
if necessary. Then install a2 fresh fil-
ling of summer rust inhibitor and water,
In a system that was clean ori ginally,

the appearance of rust in the radiator or
in solution is an indication the inhibitor

is weakened, in which case the solution
should be @r ined; the system flushed, and
g fresh filling izmstalled,

water.

Leave off -
¢perate the engi
‘Then drain and

o a

the

of

with water
thp bBottom of
allow for expsnsion
under normal operating condi-
water ig recommended
alkali which forms

the passages.

diato
"i ow

(D

power unit,“

Overhes’ ueﬁ
clogged ra
tween the

with an air
ening bent
the tubes

fins and fubes,

by hent or

them
‘t'r <%l crﬁ[,m

not to injure
ond beitween the
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. FAN BELT TENSION. (U

n
O

The slack of the fan belt should be

checked freguently to assure correct ten-
sion, Tension can be determined by de-
pressing the belt with your thumb. If the
slack is more Than 1 inch, or less than
3/4 inch, adjust as described belows

g. Fon Belt Adjustment.

The %tension of the fan belt is ad-
justed by changing the width of the groove
in the fan pulley. Loocsen the set screw
in the pulley flange, then screw the pul-
ley flange in toward the belt to tighten
the belt, or out to locsen it. Retighten
+he set screw after the correct tension is
obtained., After s new belt has been in
use approximately sixty hours, check the

tengion and readjust 1f necessary.

The belt should at no time contact
the bottom of the pulley groove bscause
this will wear it out rapidly. Adjust the
pulley for a wer groove if this is
poseible without increasing the tension
more than allowable. Having "V" belts
f{ighter than the tension specified will

(1) Pull out the "coil-to-distribu-
able from the magne
iminate any possibi

;
A
starting of the engine.

&
O

(2) Loosen the

{4} Start the belt over the outer
lange of the lower pulley by prying outl
with a light bar.

(8) Crank the engine slowly and the
belt will work off the pulley.

(6) Remove the starting crank.

(7) Work the belt over the top of
the fan blades.

c. Fan Belt Replocement.

The fan belt shou
hecomes soaked with ¢
ig g0 badly worn that 1t
fan at the proper speed. Reverse the
procedure for removing the belt. The belt
can be started on the lower pulley by hand
and slow cranking will run it into posi-
tion.

IS
jugy
@

: Packing gland
- - i @ASERERRS,
Driver pin

&

5. REPLACITNG WATER PUKP PACKING.
(UD-144 Engine)

e
oes not stop the leaking, install new
acking as follows:

4

(1} Remove the driver pin.

Remove the driver,

—
©

move the packing

[¢]

(3) Unscrew and v

(4) Remove the old packing and place
the new packing around the shaft.

(p) Reassemble the packing gland,
the driver, and the driver pin. Tighien
the packing gland just enough to prevent
leaking.
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fan idler pulley bracket. Push the idler
pulley toward the water pump to loosen the
belts, and pull the idler pulley away from
the water pump %o tighten the bells.
After adjusting the belts to the correct
tension, tighten the nut. Also check that
+he other nuts holding the bracket in
place are tight.

After new belis have been in use ap-
proximately 60 hours, check the tension
and adjust if necessary. Having a "V" belt
tighter than the tension specified results

in rapid water.

b. Hemowal.

starting crank out to allow clearance for
the beltis. Loosen nut (A) on the idler
pulley, slack the belts and slip them over
the fan drive pulleys and fan blades.

c. Replacement.

Replace the fan belts when they becows
sozked with grease, or when so badly worn
that they do not drive the fan at the
proper speed. When old belts become worn,
replace them with a pair of new belts.

When replacing the belts, reverse t
procedure outlined under "Hemoval', para-
graph 59B.-b.
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Key to flow of fuel in syster
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PAGE 57. (3EE PAGE 59.)

Sehematic Drawing of Diesel Fuel System
(For UD-16 Engines Bguipped With IHC Twin-Plunger Injection Pumps )
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Schematic Drawing of Disssl Fuel

Retuysn fuel ol from the plunger unit, leskage fuel The one seel in the central groove of the vahu
oit From plunger and distributor units, snd air body should howe a flat outer surfoce when
drawn throush air cleaner pass through this sssembled.  Both body end seol should be dry
opening to the scawvensing pump.  Scevenging and free of oif when dotng so. Szl sssembled
valve never closes off this passees. inside cut will have o slightly curved outersurlace.

Valve teppet is a lapped fit in valve tappet
guige. 1t should shide through the guide

when lubricated, propelled by its own Valve spring has g free YWatve body with seals con be removed
wegight. tength of 194" and should 4

after removing vebve cop ond epplying
special tool to thresded end. Velve
and spring come out with the valve body.
Body and wvalve are furrushed only in

=T
test 9.8 ths. at 34

s,

I

X

peirs; they ace lepped to fit one another.

s T T O R

Fuel o under pressure de-
veloped by the primary
pump  travels through in-
jection pump  housing o

Tighten vobe - cap with §

hand terning 67 scrow

drjver onby; never apply !
valve tappet, moving tappet 2 wrgach to the scr

driver.

and valve to open position

i when enging i3 running.

Spring returns valve when \\ \\. ¢ "F },{.2 /// Py ﬁ ‘
pressurg drops below 20 lbs. N \\“\\\\\\\\ R {
NS N N e N
BSANEENN \\\.ﬁ« w\:im\};k ,

i
i
I { B
A Return fuel ol from the plunger uait 3
) 5 i
- T travels throegh closed passsges to this ;
Thickness of gaskets are .033-.837"7, inside diam- . S o o :
R s d A940 e opening in  scavenging velve body. aging valve s in the pastion shown when |
etar is B16-4%17, ond outside dismeter is & . \ . Pa . o
i - 558 Seavenging valve never closgs off this engine % SLODPEC, valve or tapoed 1S stuck
L N DossEge. Remove assembiy and clean

Leakage fuel oif ond air drawn from air cleaner {to satishy scavenging pump capacity) passes through the scavenging
strainer and to this opening in the valve body. When valve is open, as shown, fuel and asr pass along the valve
stem to the opening leading to the scovenging pump.  When velve is closed and engine is stopped return fuel in
pipes to supply tank is prevented from backing up into pumn housing
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FROM TANK

Dual Fuel Filters
and Water Trap
for UD~18 Engilmne

LAY

So. THC INJECTIOF PUMP AND FUEL SYSTEH.
(ID-144 and [D-16 Engines)

The fuel flows from the tank (1) to the
fuel filter (9). It passes thru a water
trap and a replaceable filter element.
The fuel then enters the primary pump
thru a replaceable close mesh strainer,
and is forced under pressure thru the
filter (8) into a reservoir above the
plunger in the injection pump. Excess
fuel from the primary pump is released by
a2 by-pass valve for recirculation thru the
primary pump.

From the injection pump reservoir, the
fuel is then forced, by the plunger, thru
the distributor valve and fuel lines to
the injection nozzles and into the com-
bustion chambers of the engine.

2. Water Trap.

Proper servicing of the diesel fusl
water trap is of vital importance. If the
fuel filter becomes waterlogged, the fuel
will not flow freely. The water trap and
drain cocks {A) should be drained every
ten hours of operation, or more frequently
if excessive water is found.

b, Diesel Fuel Storage and Care.

Dirt and water in diesel fuel affect
the life of the filters. If dirt is al-
lowed to reach the injection pump, it will
act as an abrasive on the closely fitted

OA

Yote: See Page 5%
for Fuel Filters

moving parts, causing rapid wear and
shortening the normal 1ife of the pump.
Water that is allowed to pass thru the
pump may cause corrosion and subseguent
scoring of parts.

A storage tank provides the best
method of storing diesel fuel. The sedi-
ment and water can easily be drained off
thru a trap and the fuel can be pumped in-
t0o the unit with a minimum of handling.

When conditions reguire the use of
drums for storage it is advisable to use
a pump to draw the fuel rather than a
faucet, as the water and foreign material
settle to the bottom of the drum. The
suction pipe of the pump should be at
least three inches from the bottom of the
storage tank or drum.

Drums should be placed under cover
or in a horizontal position if left expos-
ed to rain., It is advisable not to dis-
turb the drums after the fuel settless

At least three inches in each drum
or tank should not be used but should be
collected into one container and allowed
to settle. In this manner the sediment
and foreign material can be separated from
the fuel and disposed of with no loss of
fuel.

4718, 58 ~ %98 -



Pour Point . . . . . 10°%.
Lure.

pour

a E S

I oAeg
by weight) . . .. . .
liation:
ritial Beiling Point .
0% Beiling Point . . .
nd Boiling Point . . .
d Boiling Point . . .
ur (by weighi} . . . .

o b

Lot
&3]
|
®

o O

ilability may be limi

3 =0
4718, 584

O
"3

LI e

e e

he spe cifications are to00 resiyr
B
(&)

T e Shar vt
LOWer Lnan minimun

Cloud Peoint . . . . » Preferably not mors

e e o s s o e o S0 AP.I. minimum

than

noint.

°

rs o,
due {on 10% residuwum) ., . . . ¢ . -

o E3 a o 5 . 2 @

Mone
0. 25% maximum
0. 02% maximun

e e e e s e s o« s . %25°F, minimum

e e @ s & o 4 a4 & = «MS?R minimum

e e e s o o = s o o B10YF. minimum

s e s e s o o s a o 725°F. maximum

e e e s s e s e s o 0.5% meximum

o o s e s s e e « o 40 minimum

e s 6 ¢ s s e s s o FPBSS

o o o s e e e . o S NP, A mazimum

&

@

53

Of’

rs sre marketing one grade o
burner applica-

]

Some refins
fuel for Qm.’& diesel and

Diggel fuels for high speed diesel en~
gines are now defined in the United States
by the ASTH tentative Diesel Fuel Specifi-
gation D-§¥5-50T

namely #1-D and
sigunated for high speed dissel
he ASTM specification,

pem;les are within
nreceding table

When fuels conforming to ASTY -0
i & ] i : nob




may be used.

However, the operator should be advised
that the lighter fuels have lower heat
content and lower viscosity. Their use
may result in loss of power and/or in-
creased fuel consumption, and may result
in considerable reduction in injection
pump life.

The #1-D fuels may be required in sub-
zero weather where low pour points are
essential to maintain pumpability.

Fuels lighter than kerosene will not
give satisfactory performance in IH en-
gines.,

From time to time, requests from the
field for comparatively narrow fuel speci-
fications for IH diesel engines have been
received.

Restrictive specificstions would defin-
itely reduce the availability and increase
the cost because of the camplex chemical
nature of diesel fuels.

Some fuels meet the ASTM specifications
but, because of their composition, will
not give satisfactory wear and freedom
from deposit forming characteristics in IH
engines without assistance from high addi-
tive heavy duty type lubricating oils,

Complete knowledge of the charscteris-
tics of the fuels marketed in your ares,
and the types of crankcase o0ils required
for satisfactory performance with them,
will avoid service problems (see note on
sulphur).

a. Description of Fuel Properiies.

Following are some of the fuel
characteristice which directly influence
the performance and economy of IH diesel
engines,

b AP.I. Gravity.

Gravity indicates the weight per
gallon of a fuel oil. The A.P.I., gravity
scale is a special arbitrary scale set up
by the American Petrcleum Institute snd is

4718, 588 -
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standard for the petroleum industiry in the
United States. The heat content of a fuel
is related to its weight per gallon.

The following table shows the rela-
tionship between the A.P.T. gravity, the
weight of the fuel (1b./gal.), and the
heat content (B.t.u./gal.) for the whole
range of fuels from kerosene to the
mazimum end point of diesel fuel permitted
in this specification {see table follow-

ing).

The heat content of a fuel is a
measure of the available power in it. The
table covers practically the whole gravity
range of the ASTM #1-D and #2-D fuels.

Note that the heat content of the
heaviest #2-D fuels (A.P.I. 30) is 7.2%
greater than the lightest #1-D fuels
(kerosens).

Factory setting of IH diesel engine
fuel pumps is made on 35 A.P.I. gravity
fuels. This is near the center of the
gravity range.

Relationship of Specific Weight and
Heat Content to A,P.I. Gravity

A.P.I. LB./GAL. B.T.U./GAL.
30 7.29 141, 800
31 7. 25 141, 200
32 7. 20 140, 600
33 7. 16 140, 000
34 7.12 139, 400
(1H engines
25 7,07 138, 800~{set at
(factory on
{this fuel
36 7.03 138, 200
37 6.99 137, 600
38 6.95 137, 000
39 6.91 136, 400
40 6. 87 135, 800
41 6. 83 135, 200
42 6. 79 134, 700
43 6. 75 134, 160}
44 6, 71 13%, 500} Kerosene
45 6. 67 158, 900} type fuels
46 8. 64 152, 300}

c. Flask Point,

The flash point is not directly re~



ated to engine performance, but is speci-
ed to meet insurance and fire regula-
ionm

'*'r M‘J ,wf

The flash point defines the tem-
perature at which the fuel vapor will
ignite when in contact with open flame.

d.  Pour Point.

The pour point is the lowsst fem-
perature at which the fuel will pour. It
ig interrelated with cetane number and
volatility.

characterized by redu 3
increased volatility.
e. Cloud Point,

The cloud point in a fuel is the
temperature at which wax crystals start
to form in the fusl, maklﬁg it cloundy.
These crystals will quickly clog the fuel
filters.

Ordinarily the cloud point will
occur 5° to 10° F. above the pour point,
but may occur 159 to 25° above, when pour
point improvers are used.

High cloud points may res
plugged fuel filters at low ops
temperatures.

£

F+ Water and Sediment.

It is absolutely essential that the

fuel shall be free of water, sediment and
residue.

It is important that the operator
shall buy clean fuel and that he kseps it
clean until it is in the engine. Dis-
courage ihe use of funnels, cans and
drums, as it is difficult to kesp them
clean. Reduce to a minimum the pumber of
times the fuel is to be handled.

Always fill the engine tank at the
end of the day.

Daily draining of the water tvrap is

recommended. Water will tend to clog the
filters and if it should pass through
them, it will corrode the pump plungers
and other highly finished parts in the
pump and nozzles, thus greatly shortening
their lives.,

g, Coarbon Residue.

¥hen held within the speci
shown, it will have nvblwglble ef
engine life.

The boiling range of disti
hich diesel and burner
made extends from epproximately

7400 ¥. The boiling raange or fuel vola-
$ility reguirements for optimum perform-
ance in diesel sngines will depend
engine type, speed, load, and operathi
conditions.

A mipnimum initial boiling peoint of
3250 F. is recommended for IH diesel en-

gines, to aveid blended fuels which may
contain low ignition quality and low vis-
cosity materiale,

The ASTH-D-975-50T specjf10ﬁi101 for
#2-D Ffuels permits a maximum Qu bOl;LB
point of 675% F. However, 0id ex-
tremely high boiling fra«
fuel, the IH specification
imum final boiling point to 725

The ASTHM #1-D and #2-D fuel speci-
fications overlap to some extent. There~
fore a minimum final boiling point of 610°
F. and minimum 50% boiling point of 475°
F. is specified in the IH specification to
define the desirable dividing line be-

tween #1-D and #2-D fuels

The boiling range of the #1-D fuels
are clearly defined in the ASTM-D-975-507
specification and do not require further
definmition in the TH specifications.

i, Suldhur,

Sulphur compounds are commonly



found in diesel fuels, tc a more or less
extent, depending on the source of the
crudes used in their manufacture.

Removal of these compounds entails
considerable inerease in cost.

Crankcase oils unless properly
fortified with suitable additives, deter-
icrate rapidly when exposed to the pro-
duets of combustion from high sulphur
fuels and break down into gum, varnish and
sludge.

The gummy varnishes and residue
form cn cylinder walls, pistons, piston
rings, and piston ring grooves, ultimately
sticking the rings.

Under certain operating conditions
or with some lubricatiug oils, the pro-
ducts of combustion of high sulphur fuels
form corrosive compounds which break down
the oil film or cylinder walls and piston
rings and cause corrcsive wear on these
parts.

Fuels with sulphur content not ex-
ceeding 0.4% to 0.5%, are now readily
available in practically all parts of the
United States. Therefore, the recommended
sulphur content in this specification is
0. 5% maximum.

Additive type crankcase oils are now
available which will counteract the effect
of sulphur and other injurious properties
in the fuel, A number of oils have been
developed with different additive levels
to meet the requirements of different fuel
sulphur contents.

0ils meeting the military MIL-0-2104
engine oil specificaticn are recommended
for all operations in IH engines where the
fuel sulphur content does not exceed Q.4%.

Recommendation of the U.S. Army
Specification 2-104B cils is discontinued.

Practically all o0il refiners and
marketers supply one or more additive type
0ils with higher additive content than
MIL-0-2104, to be used where fuels with
sulphur content up to 1.0% must be burned.
Their use will result in increased engine

i
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‘life and is recommended.

jo Cetane KNumber,

The cetane number is a measure of
the ignition quality of a fuel.

The ignition quality of the fuel
influences ease of starting, smoothness of
operation, and warm-up characteristics of
the engine.

Except where cetane improvers have
been added to the fuel, the scevans number
is to some extent a measure of the par-
affinicity of the fuel.

Since cetane value has imporitants
influence on engine performance immediate-
ly after starting and in cold weather
coperation, the higher cetane fuels should
be used for cold operation wherever possi-
ble. VWhen available, use the higher
cetane fuels.

k. Corrosion.

The corrosion ftest will determine
the extent the fuel will be corrosive ¢
copper, brass, and other metals in the
fuel injectiocn system.

i. Gums aond Kesidues.

Gum in fuel oil is very difficult t«
determine. Gums and residues may be duc
to imstability of the fuel.

In many cases they do not appear i:
the fuel until it has been stored for som
time.

Since there .s no simple test tha
will determine the gum content or stabil-
ity of the fuel, it is necessary to depen
on the reliability of the supplier and
good knowledge of the type fuels I
markets.

It is absolutely essential that th
fuel be free of water, sediment and resi
due. It is importent that the operato
buy clean fuel and that he keeps it clea
mtil it is in the engine. Discourage th
use of funnels, cans and drams as it i
difficult to keep them clean. Reduce th
number of times the fuel is t0o be handle
to & minimum,



Always fill the engine tank at the
end of the day.

Daily draining of the water trap is
recommended. These rules followed will
pay dividends. Water will tend to clog
the filters and if it should pass through
them it will corrode the pump plungers and
other highly finished parts in the pump
and nozzles, thus greatly shortening their
lives.

DO NOT USE DIRTY FUELS. Water, sed-
iment, or gum in the diesel fuel may cause
difficulties in engine operation such as
clogging of filters, deposits on valve
stems, piston rings and nozzles, varnish
formation on fuel pump plungers, nozzles,
valves and pistons, and may result in
costly shut-downs.

NOTE: The supplier should be informed
that the fuel is to be used for high speed
diesel engines and should assume the re-
sponsibility of supplying a fuel with sat-
isfactory ignition qualities and cleanli-
ness.
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m. Diesel Fuel Filter,

The diesel fuel filter element can-
not be cleaned and should not be disturbed
except when necessary to replace it. The
life of the element depends upon the
amount of dirt, water and sediment that it
must remove. Therefore it 1s important to
keep the fuel clean and free from water
during storage and in handling. To re-
place the fuel filter element proceed as
follows:

[1) Close the shut-off valve (5)
page 58, on the fuel line from the tank to
the filter.

{2) Clean the outside of the case
and base shown in above photos thoroughly
with diesel fuel or kerosene.

3

(3) Open the bleeder valve and
remove the drain plug allowing the fuel to
drain.



{4) Unscrew the stud and 1ift the
case and stud from the base with ths top
plate and spring remaining on the stud.
Check the plate for tightness on the stud
and rotate until it moves freely. (If re-
moving or installing the top plate on the
stud, turn the threaded portiom of the
stud thru the seal ring to avoid damage. )

Remove the filter element and
¥ and clean the screen when-

ement is replaced.)

(6) Imstall the filter screen as

{7} Place the new filter element
on the base.

(8) Install the case with the top
spring and stud.

(9) 1Insert the stud thru the ele-
ment and intc the base, Be sure the boss
on the top plate properly enters the ele-
ment and the spring holds the plate se-~
curely to the element.

(10) Draw the case down tight by
$ightening the stud.

61. DIESEL FUEL INJECTION PUHP AND
GOVERNOR.,

The fuel injection pump and governor
are combined in a mechanism of very fine
precision construction and adjustment, and
will functiion for long pericds of time
under hard operating conditions if proper-
1y cared for in the matter of lubrication
and servicing.

The governor is sealed at the Tactory
and operates in a bath of oil. Its func-
tion is to maintain the sngine speed se~
Jected by the operator and auvtomatically
proportion the fuel to the load,

DO NOT ATTEMPT TO ADJUST THE FUEL IN-
JECTION PUMP OR THE GOVERNOR. In case of
unsatisfactory operation of the engine,
due %o possible trouble in the injection
pump, first check over the instructions on
pages 56B to 62D for servicing the various
units of the whole fuel system. After
gservicing the other parts of the fuel sys-
tem, without overcoming the trouble, it
may be necessary to replace the fuel in-
jection pump, or refer to your Austin-
Western dealer.

NOTE: See page 47 for IHC fuel injection
pump repair part number, together with
complete test bench calibration specifica~
tions.

rimary pump filter

6z. PRINARY PUKHP FILTER,

On the IHC fuel injection pump, the pri-
mary pump filter screen should be cleaned
whenever the fuel filter element is chang-
eds Remove the nut and filter screen as-
sembly from the primary pump filter body
and wash in kerosene or clean diesel fuel.
Precautions should be taken that no dirt
or foreign material enters the filter body
upon removal or replacement of the filter
sereen.

6g3. IRREGULAR FIRING.

The bleeder valves at the top of the
injection nozzles should be opened only in
case of irregular firing caused by air in
the injection lines, page 63, paragraph
67:; or if the engine is continuocusly noisy
in one cylinder. Opening the bleeder
valves will locate the noisy cylinder and
usually indicate a faulty injector.

6g., INJECTION PUHP REXOVAL. (D244 Enginel
To remove the fuel injection pump:

(1) Keep all parts clean. Before
disconnecting any fuel pipes from the
pump, first thoroly clean the pump and
connections with kerosene or diesel fuel,
When the pipes have been disconnected the
discharge fittings and all open connec-
tions should be covered to prevent dirt
from entering the system.

(2) Close the fuel shut-off valve at
the tank. Drain the fuel from the diesel
fuel filter. Drain the lubricating oil
from the injection pump housing,

471,60 -~ 60 -
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(3) Set the compression release lever
in the gasoline (starting) position.

(4) Pull the "ecoil-to-distributor”
cable from the coil cover terminal on the
magneto,

(8) Disconnect all fuel pipes attach-
ed to the injection pump. Install caps on
the discharge fittings and cover open con-
nections with tape,

(6) Disconnect the engine speed con-
trol rod.

(7) Remove the cap screws which se-
cure the pump gear cover, Fig. 64, %o the
crankcase front cover, then 1ift off the
pump gear cover,

{8) Crenk the engine so the chamfercd
tooth (D), Fig. 66, on the injection pump
gear, lines up with the "DC" mark on the
crankcase front cover,

CAUTION: Do not crank the en-
gine while the injection pump is
removed or it will be necessary
to retime the pump to the en-
gine,

(9) Remove the three cap screws, Fig,
65, which secure the timing indicator and
pump gear tc the gear hub, then 1ift off
the timing indicator and the gear.

Figure 64, Cap Screws which Secure Pump
to Crankcase Front Cover
(10) Remove the three cap screws, Fig,

64, which secure the pump to the crankcase
front cover.

A}

(11} Remove the two cap screws which
secure the pump mounting flange to the
471,61 -

crankcase front cover, then 1ift off the
complets pump assembly, Fig, 654,

05. FUEL INJECTION PUMP REPLACEKENT.
(UD-144 Engine)

To replace the fuel injection pump :

(1) If the timing has been disturbed
while the injection pump has been removed,
crank the engine until the No. 1 cylinder
is at top dead center of the compression
stroke. This position can be determined
by removing the No. 1 spark plug and plac-

ing your thumb over the opening and crank~
ing the engine slowly until an outward
Pressure is felt., Continue cranking slowe
ly until the notch marked "DC" on the
front flange of the fan drive pulley is in
line with the timing pointer, Fig. 66, on
the crankcase front cover,

(2) Assemble a new gasket to the pump
mounting flange. Lift the pump into place
against the ecrankcase front cover, in-
serting the pump gear hub into the pump
gear and lining up the notch in the gear
hub with the notch on the front face of
the gear.

Cap Screws which Secure Timing
Indicator and Gear to the Hub

Figure 865,

/

(3) Secure the top of the pump mount-
ing flange to the crankcase front cover
with two cap screws.

(4) Assemble the injection pump gear
on the gear hub (with the No, 1 cylinder
at top dead center of the compression
stroke) so that the chamfered tooth on the
gear lines up with the "DC" mark on the
crankease front cover, Fig, 66, Under no
cenditions attempt to retime the engine by
matching the "K' marks on the injection

pump gear asnd the idler gear.
&

61 =~



Figure 6D4. Removing the Complete Fuel
Injection Pump Assembly

(5) Assemble the timing indicator to
the gear hub, setting the indicator at
no¥,  Insert and tighten three cap screws
which secure the indicator and the gear to
the gear hubs

(¢6) Use hand crank to turn the engine
and align three large holes in the pump
gear with the cap screw holes behind the
gesr. Insert and tighten three cap screws
which secure the pump to the crankcase
front cover,
is important to insert the short cap screw
in the lower hole.)

(7) Assemble the gear cover with a
new gasket and secure it to the crankcase
front cover with cap screws.

(8) Connect the engine speed control

L
rod.

(9) Reconnect the fuel pipes. Be
gure all connections are clean and tight-
ened (one-eighth turn) as per caution in-
structicns on page 122.

(10} Add lubricant as specified on

(11) Insert the "coil-to-distributor”
cable inte the terminal in the coil cover
of the magneto., Set the compression re-
lease lever in the gasoline (starting)
position.

(12) Start the engine on gasoline and
vent the air from the entire fuel system,
page 63, paragraph 67.

>
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(On IHC injection pumps it

(13) Convert to diszel cycle and note
engine operation. If engine operates
rough, check and adjust timing, paragraph
56,

Figure 66. Timing the Fuel Injection Pump
to the UD-144 Engine

. FUEL INJECTION PUMP TINING.
(UD-144 Engine) (See Fig. 60)

n
<n

The timing of the fusl injection pump
can be adjusted by slots in the pump driv-
ing gear where it is bolted to the gear
hub, the hub being keyed to the pump shafi.

The adjustment is normally set with the
timing indicator om the center mark of the
graduations on the pump gear. To be sure
of the best operating conditions, the in-
dicator can be tried on either side of the
center mark and set at the best operating

position.

To change the location of the indicator,
osen the cap screws (A), Fig. &6, which

icator and gear hub to the
+, Turn the gear hub until the in-
ator is at the desired position; then

a
d

To advance the time of fuel injection
turn the gear hub clockwise. To retard
the injection turn the hub counter-clock-
wise. The correct adjustment is obtained
when the engine speed is maximum for a
fixed load and engine operation is smooth,
with a clean sexhaust.
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664. SCAVENGING VALVE UNIT. (THC Pump)
Faulty operation of the scavenging valve
unit can be detected when checking the
level of lubricating oil in the sump of
the injection pump. An excessive amount
of thinned-out lubricating oil in the sump
of the injection pump indicates ithat the
valve is not functioning properly. Remov-~
al of the scavenging vaive cap will show
the end of the valve protruding beyond the
threaded end of the scavenging valve body
if either the valve or tappet are stuck im
the open position. The valve body and
tappet, with guide, will have 1o be remov-
ed to determine whether they are situck in
the closed position. In either case,
these parts will have toc be removed,
cleaned and installed. Use new seals.

a. Disassembly,

(1} The scavenging valve may be re-
moved quickly, using a screwdriver, a ser-
viece tool and a wrench. It should be re-
moved only because of faulity operation or
during a complete overhaul and general
sleaning of the injsction pump.

i%} Using a wide-bit screwdriver,
the scavenging valve cap may be removed.
It is not necessary %o remcve the injec-
tion pump from the engine to make repairs
on this unit, but be sure that sll exter-
nal parts of the pump are thoroughly
cleaned before proceeding.

A
A

{3} Tool SE-1330-1 is available for
removiang the scavenging valve body. 1F
the tool is not handy, a2 1/8 iach pip
coupling, catching one or ons and one-half

threads of the body, will suffice as =
tool for removing the body.

(4) By using a 1/4 inch diameter
brass vod, the scavenging valve tappet
{9}, valve tappet guide (7), and the inner
valve body gasket can be withdrawn from
pump housing. Tipping the pump on one
side may eliminate the use of a rod 1o re-
move these paris.

{5} Because of the la
gums freguently found in diese i,

valve tappet guide (7) may be siuck in the
bore of the pump housing. e

tool SE-1330-6 is available., A
round wood of the right diametle
used if The necessary caution is used.
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Scavenging Valve Removed from IHC Pump

668, INSPECTION, RECONDITIONIKNG AND

° REPLACEHMENT OF PARTS.

(1) Before inspecting any of the parts,
thoroughly clean them all, using a good
gsolvent. The scavenging valves and valve
bodies are lapped to one another, and are
furnished only in pairs as service paris.
The same is true of the valve tappelt guide
and the valve tappetl.

{(2) Gaskets (8) and {(6) are the two
tappet gaskets and are identical in size
and shape. There should be no cause for
replacing them unless damaged. They are
held in place by the valve body which, in
turn, is held in place by the valve body
cap gasket and the scavenging valve cap-

(3) The scavenging valve tappet guide
(7} is lapped to fit the valve tappet (9).
These stainless steel parts are lapped to
have & normal clearance of .0004 inch.
With parts cleaned and lubricated, the
tappet will slide slowly through the
guide, propelled by its own weight. The
tappet moves to the outside or toward the
threaded end of the scavenging valve body
when the primary pump starts, and is push-
ed back by the spring on the scavenging
valve when the pump stops. With this in-
frequent movement, these parts should out-
last the life of the pump. Once worn or
damaged, they must be replaced in a pair,

(4) The scavenging valve spring has a
se Jength of 1-9/64 inch and should test
.8 pounds at 3/4 inch. It should seldom
need replacement. If it fails to check
ith these specifications, it should be

i
replaced with one that does.

(5) The scavenging valve body and the
scavenging valve are lapped together in
manufacture and as such are not furnished
individually as service parts. With the
limited movement of this valve, there

47V h. 628

should be no wear on these parts, If dam-
aged, both valve and body should be re-
placed.

(8) The scavenging valve body cap gas-
ket (2) the single seal valve body (3) and
valve cap (1) should be usable many times.
The gasket must hold the primary pump

pressure. If the gasket is damaged from
faulty installation, a new one should be
used.

66C. REASSEMBLY.

(1) The scavenging valve assembly
should be installed exactly as shown.
First, insert a valve body gasket into the
injection pump housing, followed by the
well-lubricated valve tappel in the valve
tappet guide and a second valve body gas-
ket.

(2) The valve body seal (4) is not us-
able a second time. Any nicks in the out-
er surface of the seal necessitates re-
placement with a new seal.

(3) Next, assemble a new seal to the
valve body, having both parts free of oil.
Use care in assembling the seal in the
center groove of the valve body which does
not have holes. Be sure that the seal is
right side out; a seal with the wrong side
out can be recognized by the slightly hol-
lowed out appearance of the outer surface.
A properly assembled seal is flat on the
ounter surface. Next, insert the spring
over the scavenging valve, slide the scav-
enging valve into the valve body, and lub-
ricate all parts of the assembly. Care-
fully push the scavenging valve assembly
into the injection pump housing, rotating
it slightly so as not to turn over the
sdge of the seal. It is recommended that
s new valve cap gasket be used. The wvalve
cap gasket and valve cap can now be as-
sembled and tightened with a screwdriver,
The valve cap should be tightened only by
max imum hand pressure of the screwdriver.
Do not use a wrench on the screwdriver as
distortion of the assembly will result.
660. REMOVING THE IHC INJECTION PUHP.
{ID-16 Engine)

To remove the fuel
ceed as follows:

injection pump, pro-

(1} KEEP ALL PARTS CLEAN. Before
disconnecting the fuel pipe or fuel hose
from the pump, first thoroughly clean the
pump and conmnections with kerosene or
Diesel fuel. When the pipe and fusl hose
have been disccnnected, the discharge

- 62B -
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fittings and all open connections should
be covered to prevent dirt from entering
the fuel system.

(2) Close the shut-off valve on the
fuel line between the fuel tank and the
fuel filter. Drain the fuel from the Tuel
filter. Drain the lubricating oil from
the injection pump housing.

(3} Set the compression release lever
in the gasoline starting position.

(4) Before removing the injedtion
pump, ground the magneto by fastening a
wire %o the ground terminal. This will
eliminate any danger of starting the en-
gine accidentally,

(5) Disconnect all fusl pipes attach-
ed to the injection pump. Install caps on
the discharge fittings, and cover all open
cmﬂfbﬂ51onq with ta ape to prevent dust and
irt from entering *“he fusl system.

RS P ca .
{6} Disconnect the engine speed con-
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&) Hemove three cap sc
wnich secure the Timing 1
pump gear {(C) %o the gear hub (B)
118t off the timing indicator.

) T o heales 3 a7 Jp—
(&)  Through holes in the pump gear,
. . /N . ~
remove bthree cap screws (&), Fig. 66E,
which securs the pump mounting flange %o

the crankcase front plate,

{10) Remove iwo cap screws wnich se-
cure the pump mounting Tlange to the
crankcase cover.

4714, 62C - b0

Figure 66E.
Mounting Flange to Crankcase Front Plate
(UD-16 Engine%

Cap Screws Holding Pump

L)

(11) Remove 2 cap screws which attach
the bracket to the injection pump base.
Lift off the complete pump assembly.

66h. INSTALLING THE THC INJECTION PUHP,

”J—‘Av u?’lg el

{1) Crank the engine until the No. 1
cylindsr is at top dead center of the com-
pression siroke. Thig position can be de-
termined by removing the spark plug, plac-
ing a thumb over the opening, and cranking
the engine until an outward pressure can
be felt by the thumb. Continue cranking
slowly until the notch marked (DC} on the
ﬁampev Fig,” 66F, is in line with the iim-
ing pointer in the front crankcase cover.

(2) The pump drive gear cannot be re-
moved through the opening in the front
cover9 and cannot fall out of mesh with
the idlsr gear. This gear should be sup-
ported so it can turn without binding in
the gear case during installation.

iez A ¥ Ly .
(3) Assemble a new gasket to the pump
mounting flangs. I ft tne pump intc place

ggainst the ?an%caso ront cover, insert-
ing the pump gear nub into the pump gear
and ilining up the noteh in the gear hub
ith the notch on the front face of the
g,

{4} Secure the top of the pump mounting
flange to the crankcase front cover with
two cap screws. Secure the base to the
bracket with two cap screws.

(8} Assemble the %timing indicator to
the gear hub. Tighten three cap screws
which secure the indicator and the gear 1o
the gear hub.

(6} Use & hand crank to turn the en-
gine, and align three large holes in the
pump gear with the cap secrew holes behind



the gear. Insert and tighten three cap
screws which secure the pump to the crank-
case front plate. It is important to in-
sert the short cap screw in the lower
hole.

(7) Assemble the gear cover with a new
gasket and secure it to the crankcase
front cover with six cap screws.

{8) Connect the engine speed control
rod.

(9) Connect the fuel pipe and fuel
hose. Be sure all connections are clean
and tight.

(10) Add lubricant as specified on page
52EB.

{11) Remove the grounding wire from the
ground terminal on the magneto., Set the
compression release lever in the gasoline
starting position.

{12) Start the engine on gasoline, and
vent the alir from the entire fuel system.
Refer to "Venting Air From Fuel System™ om
age 63, paragraph 67.

3
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{-5) Convert the engine to the diesel
ycle, and note the engine operation. If
he engine operates rough, check and ad-
u

.

st the timing.

te oF 0D

Timing
Pointer

the Puel Injection Pump
UD-16 Engine

66F  FUEL INJECTION PUHP TIKING.
(D-16 Engine) (See Fig, 66F)
(1) The injection %timing may be advanc-

ed or retarded by means of the slois in
the gear. This adjusitment must be made

i
e
w
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when the engine is not operating. The in-
jection pump is fitted with a Timing ad-
justment. The pump timing indicator is
bolted through the slots in the injection
pump gear to the gear hub. The gear hub
is keyed to the injection pump cam shaft.
The pump gear timing indicator can be seen
by removing the pump gear cOvVer,

(2} The adjustment is normally set with
the point of the indicator on the center
mark of the graduations on the pump gear.
In order to be sure of the best operating
cond itious, the indicator can be tried om
either side of the center mark and set ail
the best operating position.

}  To change the location of the point
of the indicator (F}, Fig. 66F, loosen ths
cap screws (A) holding the indicator and
the gear hub (B) to the gear .(C), and turn
the gear hub (B} until the point of the
indicator is at the desired position; then
tighten the cap screws (4).

(4) For advanced position, turn the
gear hub clockwise and, for retarded posi-
tion, turn the gear hub counterclockwise.
The correct adjustment has been obtained
when the engine speed is maximum for a
fixed load and the engine operation is
smooth with a clean exhaust.

fdler gear

i
1]
Magneio \
drive gear |

gear

Camshaft
Camshaft \
Crankshaft

gear

gear

Gear Train Assembly (UD-16 Engine)
66G., SETTING THE TIHING GEAR.

B
X

On the UD-16 esngine, assemble the idle
gear so the space with one punch mark
corresponds with the tooth on the crank-
shatt gear having one punch mark, and
feeth naving two punch marks correspound
with the spaces having two puuch marks on
the injection pump gear and camshaft gear.

- 62D -



67. VENTING AIR FROK FUEL SYSTEH.

If the fuel filter has been drained, if
the fuel pipes have been disconnected, or
if air has entered the system for any rea-
son, it will be necessary to vent the sys-
tem before the engine will operate proper-
ly on the diesel cycle. To remove the air
it is necessary to vent the system by
successively opening the vent cocks on the
fuel filter and injection nozzles.

(1) Be sure the main tank is full of

{2} Stop the engine., Open the fuel
filter vent. When fuel flows free from
air, close the vent.

(3) With the engine operating on the
gasoline cyecle, advance the engine speed
control lever slightly {(do not move the
compression release lever). Open the noz-
zle vents individually; then close the
vents as the fuel flows from them free
from air,

8. STARTING CARBURETOR.

[

The carburetor is used only in the
gasoline starting cycle., The gasoline

level is controlled by a float valve meche
anism when starting and operating on gaso-
line, The float valve is locked into its
ow of gascli
e is changed

i
ii

Q

seat, shutting off the s %
& i over

the Tuel bowl, when eng
to operats on diesel,

1
n

b6g. CLEANING THE STRAIWER.

The floazt valve 1s protected against

irt and foreign matier by a strainer,
The strainer screen should be removed
ocecasionally and cleaned,

=

(1) Close the gasoline shut-off valve
at the gasoline tank.

@]

(2) Disconnect the gasoline supply
pipe at the carburetor.

(3) Unscrew the strainer fitting from
the carburetor and wash it in kerosene.

Present day grades of gasoline have a
tendency to form gum. Therefore it is
necessary that the gascline tank and car-
buretor fuel bowl be completely drained of
fuel when the engine is to be out of ser-
vice for more than two weeks. These gum
deposits can be dissolved with a mixture
of one part alcohol and one part benzol,
or with acetone.

Removing the Carburetor

70.  CARBURETOR REMCOVAL,

The carburetor has only one external
adjustment, the choke lever, which regu-~
lates the air and gasoline mixture when
starting. In case of possible internal
trouble, the carburetor should be removed
and taken to your Austin-Western dealer
for serviecing.

hut-off valve

0

1) Close the gasoline
[ "

{3) Remove the pin which secures the

£

yoke To the shut-off rod.

Remcve the c¢lip on the drip tube
TS

I3

(4) e
by taking out the cap screw which secur
t i

(5} Remove four nuts which secure the
carburetor to the manifold, and remove the
carburetor complete with drain trough and
drip tube.
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Ao
B. Valves sticking. B, Clean valve guldes dnu stens. Grind
valves il necessary.®*
LACK OF
C. Worn pistons, s C. Replace.*

and

A 3 Open ven te
ing- determi Remove,
and cles:
ENGINE DOES {B, Insufficisnt air to engins. B. BSBervice the
NOT DEVELCP (€. Injection pump not operabting Co ¥
properliy, or not properly iimed.
D. Poor fuel, De
%. TFaulty vaive action. E. ; :
lf ‘Eals
piagéc“
¥. Vorn pision rings and pins, or Fooo#
sleaves.
A, Poor fuel, A. Use good fuel.
; SO B. Injection pump not properly B. Reltime pump to engine.
] Y £y
| timed.
|

C. Injection nozzle not functioning C. or
| properly.
A. Imsufficient water in the cooling (A, heck level of wabter in radi
system. ; i

water ii NEeCessary.
wWa in an
¢

Qaond WG

! B. Tan belt siipping. B. Check t
: ENGINE
o C. Cooling system clogged. C.
Y
D. Dirt and trash on oubside of D.
radiator core. ar
%. Thermostat inoperative. E. Remove and repiace if
.




SEING MECHANICAL PROBLEMS —Continued
(UD-14A AND UD-16 ENGINES)

PROBLEM PROBABLE CAUSE PHOBABLE REMEDY

L. 011 leeks. k. Check and QeJ;ic where necessary—
at valv sing, valﬁﬂ cover,
side platea, dust seal zr of oil
pan, crankcease ront il seals
at front and “ear of %, oil
pan, oil and sure
indicator

B. B. Exce
OTI nreather pipe on
Las
C. Improper lubricant. Ca
Do Overheated engine. . Refer to
ENGINE NOISES
T T AR AW HRICLT
{UD-14A AMD UD-16 ENGINES)
NOISE PEOBABLE CAUSE

A. $harp rap at idling speed.if.

B.

o]
o]
ol
bed
®
&
@
3
PN
w
p
o
]
B
s}
o]
n
i
[}
O
<

t

C. ingi . W C.
T
at
shoert-cirecu
z- UVES .;Iiv&l,}‘
SLOpS.
b ) P PRI} - . AT 4 - .
0. Constant rapid clicking. D. Incorrect valve clearance. {D. Adjust valve clearance.
e in ons orlB. nozelie E. Heplace nozzls valve.®
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in shifter when reassembling.) Then ex-
pand the snap ring (34) and slip it, with
gear (33), off the shaft.

(8) The transfer case (67) may now
be removed from the transmission case,
after all nuts have been removed from the
studs (16). '

(8) TXxpand the snap ring (64) and
move it and the shifter (63) toward large
gear (60). Remove cap (65), with shims
(18) . Keep the shims wired to cap (65).

(7) Next remove the nut (48) and yoke
(1) from shaft (47). Use a medium weight
hammer and drive against a bronze drift on
the left or yoke end of the shaft, driving
it out toward the right. The Timken cup
and cone (11) will come out with the
shaft.

(8) The gear (12), snap ring (64),
shifter (63), gear {(60) and cone (56)
may now be lifted up and out of the case.

947. TRANSFER CASE REASSEMBLY.

a. For reassembling reverse the above
procedure,

b, Before reassembling shaft (47),
clean, inspect, and replace (if necessary)
all parts, such as seals (52), gaskets (8)
and (17), Timken bearings (55), (56), (10)
and {11) and spacer (58).

¢, Clean the complete transfer case and
parts carefully, inside and out.

d, Place Timken cone (11) (taper out-
ward) over the stub end of the shaft, and
pass the yoke end of shaft (47) thru the
right lower hole in the case; then thru
parts as follows: (12), (64), (63), (with
shifter groove nearest to gear (12)), gear
(60), with spacer (58) between bearings
(57). Timken cone (56), with taper out-
ward. (Be sure snap rings (64) and (59)
seat solidly in the grooves). Tighten cap
(53) solidly to the case (67), after being
sure Timken cone (55) is in place. As-
semble and tighten solidly the yoke (51),
using washer with nut (48). Test gear
(60) as it should turn freely on bearings
(7). (Snap rings (59) are spaced to pro-
vide about .,006" gear hub end clearance
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over the outside diameter of the two bear-
ings (57).)

e. Next install cup (10) with taper in-
ward, then a new gasket (17), together

with shims (18), as required, and cap

(65). (Shaft (47) should not have any end .
clearance. ) ;

f. When a new gasket (30) is installed
between the transfer and transmission
cases, care must be used in evenly and
alternately tightening the nuts on studs
(16), otherwise the transfer case may be
tipped slightly, later presenting diffi-
culty in entering the last or outer ball
bearing {(37), nearest to cover (44).

We strongly recommend the use of a
dial indicator attached to the right end
of shaft (28) and indicating in the bore
of the transfer case at the point where
the outer ball bearing (37) is located.

The indicator reading must not exceed
002" eccentricity. If it is greater
than .002Y, then loosen the nuts on studs
(16) and retighten them alternately until
all are tight, then dial indicate the
bearing bore again for final alignment.
(Both faces of the transmission case and
transfer case must be clean and smooth.
A new gasket (30) should always be instal-
led.)

NOTE: Nut (31) must be on the shaft with
the small diameter toward the right and
seal left out emtirely.

g, Slip gear (323) over shaft (28). Be
sure the snap ring (34) is locked in the
shaft groove. The shifter fork slot in
shifter {35) should be nearest to gear.
(32). (Insert the fork (84) into the
shifter slot before moving the shifter on-
to the spline of shaft (28).) Install the
rear ball bearing (37) and the snap ring
(38) in gear (36), and slip it over shaft
(28) . Next slip the following parts on
the shaft in order shown; namely, spacer
(39), bearing (37), washer (40), bearing
(37), then securely locate the snap ring
(41). Covers {42) and (44) may now be
attached to the case.

NOTE: The location and end clearances of
21l gears, bearings and spacers are




controlled by the snap rings as follows:
(34), (38) and (41). All snap rings
should be concentric and the circular ten-
sion should solidly lock the rings in the
snap ring grooves.

h. Install new seals (76). (Turn lips
in.) Reinstall shift fork (83), together
with shifter shafts (81) and (82), locking
the two set serews (79) by means of lock
wires (80}, as shown. Replace the springs
(77), balls (78) and bracket (69).

i. Lower the gear (12) into position,
after installing the left cone {11) (taper
outward) with cup (10), together with
cover (7).

Next insert shaft (27) and right cone
(taper outward), with cup (10). Then
brake plate (15)(seal lip turned inward)
with all shims (18). Add or remove shims
as required in order that the shaft (27)
will not have any end clearance. (The
Timken bearings should not be preloaded or
binding.) Next install spacer {13} and
flange (21), with brake drum {23}. Se~-
curely tighten and cotter the nut (26).

j. 1Install oil guard (3).

k. Reinstall cover (1). Cap {90} has
a drilled vent for ventilation purposes.
Pipe (87) extends downward into the trans-
fer case about 2-1/2". Its lower end is
cut on a 45° bias and the long side of the
tube should be turned toward gear (12).

Never attempt to ditmantle or make re-
pairs to the transfer case without thoroly
studying the cross section diagram shown
in Fig. 98. '

98. TRANSKISSION SHIFTING COVER.
{See Fig. 99}

as It is not necessary to remove the
transmission o¥ seat box %o inspect the
shifs raile (15} and {11). It is only

psaary to Temove the nuts at studs {(26)
off the shift lever group.

b. Then remove the nuts at studs (264},
after which the rail case cover may be
lifted upward and turned over on its back,
and removed from the right side of the
grader . (Mechanic stands on the ground to
do this.) .
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c. Remove the expanaion plugs from the
cover, also the three wired set screws
from the shift rod ends.

d. Remove the two cap screws (19) with
washers (20). The two outer springs (21)
and balls (22) will now fall out.

e, Shift both rails into neutral, then
either rail may be slid out of the cover
hole. The three center balls will now
fall out. Remove the other rail.

f. Reassembly is reversal of the above
procedure.

€. The tension of springs (21) should
not be too tight, otherwise hard shifting
will be the result.

h., When installing the cover to the
transmission, be sure the lower ends of
both shift forks (12) and (16) slide into
the shift grooves of shifters (38) and
(49), Fig. 102.

Figure 99. Transmission
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99. HYDRAULIC BRAKE SYSTEK.

g. General.

The powerful hydrauliec "Bendix Duo
Servo"™ brake utilizes a standard hydraulic
actuating system, having a compensating
type master cylinder operated by a foot
pedal, and a brake actuating cylinder at
brake drum, together with the required
piping, hose, and operating fluid. When a
push is exerted on the foot pedal, pres-
sure is created within the master cylin-
der, causing the column of fluid contained
in the master cylinder, piping, ete., to
move the drum cylinder pistons, which in
turn forces the brake shoes into contact
with the brake drum.

When the foot pedal is relsased, the
brake shoe returm springs retract the
brake shoes and return the drum cylinder
pistons to their normal or "off" position,
thereby reversing the movement of the
column of fluid within the system so that
it flows back into the master cylinder.

b. Foot Pedal Adjustment.

The foot pedal should be adjusted so
that there is approximately 1" of free
movement at the tread portion of the pedal
before the pressure stroke begins., Should
the master cylinder link be adjusted so
that there is no backlash in the foot
pedal, the master cylinder piston and cup
may not return sufficiently to uncover the
master cylinder compensating port, which
may cause failure of the brake to fully
release, If the brake does not fully re-
lease the frictional drag will cause the
fluid to further expand as its temperature
is raised. This expansion cof fluid will
cause an increase inm brake drag and may,
in extreme cases, result in self-applica-
tion of the brake to the point where the
grader cannot be moved until the pressure
is relieved by bleeding,or allowing the
fluid to cool. Adjust pedal clearance.

¢. Bleeding the Hydraulic Brake System.

Whenever the hydraulic line is discon-
nected from the master cylinder, it is
usually necessary (after reconnecting the
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line) to bleed the entire hydraulic system
at drum cylinder, to expel any air that
may have been taken into the system.

Lockheed or Delco brake fluid before
bleeding the line. Keep the reservoir at
least half full of fluid at all times. '

To bleed the line, unscrew the hex
shouldered portion of bleeder screw three
quarters of a turn to the left and pu
pedal down slowly. This produces a pum
ing action which forces fluid through th
tubing and drum cylinder, carrying with
it eny air that may be present in the
line, o

When air bubbles cease to appear, and
the fluid stream is a solid mass, hold the

Fill
the master cylinder reservoir with genuine

brake pedal down and have a mechanic close

the bleeder screw.

Fluid drained out of the system
during the bleeding operations should not
be used again as it may contain dirt or
foreign matter which may be injurious to
the system.

should be replenished.

CAUTION: Be sure to keep the
reservoir half full of brake
fluid when bleeding the brake
system. Should the reservoir be
drained during the bleeding op-
erations, air will again enter
the system and rebleeding will
be necegsary.

d. Brake Adjustments.

Do not adjust brake when drum is hot.
If brake is adjusted when drum is hot and
expanded, the shoes may drag when the
drum cools and contracts.

After drum cylinder is bled }i‘
the supply of fluid in the reservoir

i

There are two poaints for adjustment in

a brake system of this type to compensate
for normal brake lining wear. These
points are the adjusting screw (6) and
the anchor pin {15), Fig. 101. The ad-

justing screw takes up the clearance be- .
tween the brake lining and the brake drum.

The anchor pin serves to centralige the
shoes.
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¢. To Adjust Brakes to Compensate for
Wear. - (See Fig. 101)

(1} Jack up both rear wheels and one
front wheel clear of the floor.

(2) Remove the four 3/8" pipe plugs
from brake drum (23) at (4), Fig. 98.

- (3) Release brake. Revolve wheels,
 fcausing brake to rotate until arrow that
"~ is ecast into the brake drum (23), Fig. 98,

Epgfgoints down.

(4) Thru lower right hand 3/8" pipe
plug hole in brake drum;, Insert a pry be-
tween the lining of the shoe {2) and the
brake drum, and move the shoe assembly
until the other shoe (2} is against the
drum. ’

, (8) 1Insert a .015" feeler gauge be-
tween the lining and the drum at lower end
of shoe (2). Turn the adjusting screw
with a screw driver, which causes the ad-
justing screw to force the brake shoes
against the drum until .018" clearance be-
tween lining and drum is obtained. Check
the clearance at the upper end of the shoe
{2). .01B" clearance at each end of this
shoe indicates correct anchor pin position
and insures proper brake lining contact
with drum.

{6) 1Imr the event .018" clearance at
each end of shoe (2) is not found in
checking, it will be necessary to move the
anchor pin to the correct position.

{(7) To adjust the anchor pin, loosen
the anchor pin nut (16) just enough to
permit turning the anchor pin with a screw
driver (inserted thru adjusting hole in
the upper face of the'drpm}a To decrease
clearance between the drum and lining at
the anchor pin end of the shoe (2}, turn
the screw driver to the right. With the
shoe (2) against the drum, turn the ad-
justing screw and anchor pin in the neces-
sary direction to obtain .018" lining to
drum clearance at both ends of shoes (2).

(8) Tighten anchor pin nut securely
with a wrench while holding the anchor pin
with a serew driver. Again check the shoe
clearance 1o be certain the anchor pin has
not moved,
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(9) TInstell the four 3/8" pipe plugs
into brake drum.

f. Precautions.

Use only alcchol to clean rubber parts
and the inside of master and drum cylin-
ders. Xerosene or gasoline may cause dam-
age to or fasilure of the hydraulic system.

Do not allow grease, oil, paint, brake
fluid, or foreign matter to c¢ome in con-
tact with the brake lining.

If brake shoes are not properly lined,
poor braking will result. It is better
to install new brake shoe and lining
groups when linings are badly worn.

100. HAND BRAKE.

‘The hand brake lever and interconnect-
ing cable actuates lever (25), Fig. 101.

Periodic mechanical adjustments are not
required to the hand breke mechanism.

Lubricate weekly the hand lever pins and
internal cable, using SAE-10W oil.

HYDRAULIC FOOT BRAKE MASTER
CYLINDER. ({See Fig. 100)

101,

The master cylinder and interconnecting
parts require no periodic adjustment.

Do not allow the master cylinder reser-
voir to become less than one~half full of
brake fluid at any time.

Keep filler cap
cylinder to prevent air vent being plugged
with dirst.

Use only genuine Lockheed or Delco brake
fluids. Substitutes may do considerable
damage to the hydraulic system.

CAUTION: Be sure to keep the
reservoir half full of brake
fluid when bleeding the brake
system. Should the reservair be
drained during the bleeding
operations, air will again enter
the system and rebleeding will
be necessary.

- 92 -

(5) clean on master:



Figure 100. Hydraulic Brake Master Cylinder

&

Section D~D

Seetion F-F

Figure 101. HydrauliqBrake
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102, I{RANSKISSION DISASSENBLY.
See Fig. 102}

In order to disassemble any part of the
transmission, follow the instructions
under "Transmission and Transfer Case Re-
moval", paragraph 95, which will permit
the transfer case and transmission being
removed from the grader,

Now remove transfer case from transmis-
sion by following the instructions given
under "Transfer Case Disassembly", para-
graph 96. You should now disassemble the
transmission as follows:

a, Hemove cap screws holding large
cover (10), with shift rods, and 1ift it
off top of transmission,

b. Move both shifters (38) and (49)
into mesh, Remove cotter and loosen nut
(27)»

¢. Remove nuts from studs (32) and
pull housing (31) with shaft (34) away
from the transmission case. Remove nut
(27) and yoke {(28). Shaft (34) may now be
tapped out of bearing (30). (Examine
bearing (30), and if it requires replac-
ing, be sure to do so. Also install a new
seal (29).)

d. Examine bearing (36). It may be
pressed off the shaft (34) after removing
nut (35). The end thrust on shaft (34) is
taken by bearing (36). Snap ring on its
outside diameter is held between the face
of transmission case (77) and face of
housing (31). The bearing (20) floats on
its outside diameter within the bore of
housing (31). The inner diameters of both
bearings (30) and (36) are held to the
shaft shoulders by the nuts (35) and (27).

e, 0il pocket (A) delivers oil thru
ducts at (B) and {(C) to the forward side
of bearing (30). In view of this, the
gasket (33) and housing (31) must be re-
assembled with the oil ducts turned up as
shown.

£, 0il flows thru bearing (3}, after
which it flows thru bearing (36) and back

into the transmission case.

g, Slip the low and reverse shifter
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gear (49) to the left, and pry the snap
ring (1) out of its groove. Slip both of
these to left as far as they will go.
Serew off the nut (88). Drive the main
shaft (B9) to the right until bearing (57)
may be pulled off the shaft.

h, Lift up on clutch end of main
shaft (59) and moving it toward the left,
1ift it out of case with gears mounted on
it,.

i. Washer (55) and reverse gear (50)
may be slipped off the shaft, also forty-
eight rollers (53}, sleeve (54), thrust
washer (52), snap ring (51), and low and
reverse shifter gear (49).

j. GExpand and slip the snap ring (40)
off the shaft. Next slip the following
parts off the shaft; Retainer (41), 2nd
speed gear (39), forty-two rollers (42)
and sleeve (43).

CAUTION: There is a small pin
(44) inside of this sleeve {43}.
Do not lose this pin as it must
be usad in reassembly.

k, Next remove the thrust washer (45)
and low speed gear (48), together with
forty-two rollers (47) and fimally thrust
washer (48).

NOTE: All end clearances of bearings are
controlled by the location of the snap
ring grooves cut in the main shaft (59).
The three gears (39), (46) and (50] are
mounted on roller bearings, and each must
have not less than .006"™ total end lubri-
cation clearance between the supporiing
thrust washers and the ends of the gesar
hubs.

1. Remove countershaft bearing cap
(60), and nut {63), also snap ring (73).
Countershaft (78) may now be pressed, or
driven out toward the tramsfer case.

m. All countershaft gears may now bDe
removed from the case for cleaning and
inspection,

- Y

n. The reverse idler gear (78) and
reverse gear parts may be removed, aiber
removing shaft (83).
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105. TRANSHISSION REASSEXELY.

", Clean and imspect all paris care-
fully. Always install new gaskets. Care-
fully check all snap riangs for concentri-
¢ity and tension before using them again.

b: Be sure to reassemble the counter-
shaft gears as shown in Fig. 102,

¢, Install a new nut (63) on the clutch
end of the countershaft.

4, Reassembly iz the reverse of the
above procedule.

104. TIRE PUKP.
o. Lubrication.

Drive gears (47) snd {34}, Fig. 103,
are splash lubricated by the lubricant
held in the main transmission case.

The crank shaft bushing (4) and con-
necting rod bushings (29) and (30), Fig.
105, together with the piston and ring
assembly, are splash lubricated by lubri-
cant held in crank casc at {4). Use SAB-
140 extreme pressure lubricant for tem-
peraiures abhove %20 F., and SAE~-90 extreme
pressure lubricant for temperatures below
32° F.

To £111 the crank case with oil, re-
move one cap screw (39), Fig. 104, and
pour oil thru the bolt hole until excess
0idl flows out of the port in breather
(76}, Fig. 105

b. UOperation.

The compressor, with drive arrange-
ment, is bolted to the left side of the
transmission case.

The shift lever (57), Fig. 105, is
shown in the driving position, with the
sliding driven gear (47) engaged into the
countershaft drive gear (51). (Lever (57)
should never be shifted into this position
unless the engine has first been sitopped
dead. |

The engine should be idled slowly
while compressor is in use.

To stop the compressor, first stop the
engine, then pull out the lock pin (54)
and move lever (B7) tcward the engine.
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105. PROPELLER SHAFTS.

a. Lubrication.

The needle bearings are packed with
lubricant at time of assembly. Grease
fittings at (4), Fig. 106 are provided in
each bearing group.

The joints should be dismantled,
cleaned and inspected every 3000 hours of
operation. Worn parts should be replaced
at that time. The needle bearings should
be repacked with lubricant before assemb-
ly. See lubrication chart, page 10.

A6Ts o

Figure 106.

106. REAR AXLE PROPELLER SHAFT,

The slip yoke group (9 must be in-
stalled nearest to transfer case,

4ﬁd & 5 A

Rear axle end

Rear Axle Propeller Shaft

When installing the slip yoke {9) on
the male spline shaft (15) be sure the cap
screw holes at (4A) and (4B) on both ends
of the shaft, are in line with one anothen

107. CLUTCH TO TRANSMISSION PROPELLER
SHAFT,

When making repairs to the main clutch
group, the tube (9) may be removed after
first remcving the eight cap screws (3).

S’
-

Figure 108. Rear Ssction

+
L
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of Front Propelier Sha
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110. FRONT SECTION OF FRONT PROPELLER the rear end {away from the front axle}.
SHAFT. When assembling slip yoke {8) to shaft
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DESCRIPTION

Driving hub or flange
Gasket

Dowel bushing

Felt

Grease fitting

Lock nut

Lock washer

Wagher

Adjusting nut
Adjusting nut pin
Steering knuckle
Stesring knuckle bushing
Washer

Felt
Koucklie flange
Stud

Pivot hearing cap

REF.

18,
18.
20.
21,
22.
23,
24
29,
26
27,
28.
29,
30,
3le
B2,
33,

S,

DESCRIPTION

Shim

Shim

Shim

Bearing cup
Besring cone and rollers
Felt

Grease retainer
Axle vetainer
Drive joint group
Trunnion socket
Stud

Gasket

01l seal

Locking wire

Axle ghaft

Stud nut

Pipe plug

Figure 11]. Wheel Hub, Steering Knuckle, and Universal Joint
(Used on all four drive wheesls)



prevent any load
working strains.

misalignment due 1o

(10) Replace the drilled washer (8).
Be sure one 0f the holes aligns with the

pin protruding from the adjusting nut (9).
If they fail to align, try taking the
washer off and turning other side inward.
If this fails to align the pin and a hole
in washer, then the nut will have to be
locsened slightly.

(11) Replace the lock washer (7). Re-
placs and securely tighten the lock nut
{6). Bend one edge of the lock washer (7)
so &s to firmly fix the lock nut (6).

bty

{12} Replace the drive flange (1).

Pt

JOTE: Each drive flange (1) has a 1/8"
ipe plug {(34) recessed into the outside
. When installing the flange, the
ged hole should mate a similar hole
d sidewise into the wheel hub, and
erminating into the compariment (a).

oo s O R
3
-t
-
4]

(17) The two Timken bearings (B) are
packed or completely charged with lubri-
cant at time of assembly at the factory,
therefore it should not be necessary to
pump still more lubricant into the plug-
ged port {(34) when the grader is being

23 3
used at temperatures above 32° F.

(14) The purpose of the plug (34) in
e (1) is to make it possible (wi
sut removing the four wheels) to pump
w1nte izing o0il into compartment (A} when
the temperature subsides to 32° F, and
under., (1/4th pint of SAE-10W pumped into
each wheel port (34) will winterize the
wheel bearing grease at location (B).)

(18) If an excess amount of pressure
gear grease is pumped thru opening (34)
into compartment (A) during temperatures
above 2Z2° F., the excess lubricant will
low past the wheel felt (14}. This
sss lubricant should be kept off the
I"D

(S S

(16) Replace the four tapered split

1

dowel bushings (3] on proper studs. Re-

471,301 -

(17) Check all nuts and retighten, if
necessary, after operating grader aboutl

hour, and again after a day’s operai-
tion.

3
=Y

3. UNIVERSAL JOINT WITH AXLE SHAFT
REMOVAL. (See Fig. 121}

E

a. Follow the instructions in paragwraph
112 covering "Wheel Removal®.

. Removs the twelve nuts and lock-
washers from studs [18).

¢, Loosen the eight cap screws located
in caps (17).

d. Remove the steering knuckle (11):

et

e. Grasp splined end of universs
joint now exposed and carefully puil
joint, with axle shaft attached, ouw
housing. Be especially careful not
damage the 0il seal (20)}. There is
other sesl at inner end of axle shafx
the differential (46), Fig. 114. Use ¢
not to damage these seals when reasssmbli-
ing.

he

£, Place the universal joint
assembly on a bench {or a box if bench
not aveilable}.

g, The universal joint group
now be tapped off the end of az
{Use a bronze plug and harmer.)
ful not to lose the pilot pin when the
axle is out of joint. This part is loose
and may f

TS

"

h., Wash all parts carsfully with kero-
sene and check them carefully before re-
assembly.

i, I7f axle shaft is replaced, be surse
pin is in place inside of 1
joint, as shown.



20T * 1LY

= 20t =

When assembling place Outer Race Cage lunner Rsace
sticky grease on this
end of pilet pin.

Parts of Universal Joint

Illustration 1. Illustration 2. Illustration 3. Illustration 4.
Removing Removing Removing Removing
or or or or

Inserting Inserting Ingserting Ingerting
Inner Race Inner Race Pilot Balls
Into Cage and Cage

Into Outer

Race

gure 112, Universal Joint




114. AXLE UNIVERSAL JOIFNT DISASSEMBLY.
(For Cleaning and Inspection Pur—
poses Onlyl)(See Fig. 112/

a, Whenever the joint is removed from
ts housing for any purpose, it is a good
idea to wash it and inspect it., If it is
desired to disassemble it, study Fig., 112
and follow the procedurs outlined below.

X

ot

b, By pushing down on one side of the
inner race, the opposite side will auto~
matically come up {Illustration 4}, and
one ball can then be removed. By pressing
down at another point, another ball can be

emoved, and sc on until all balls are re-
moved.

. Straighten the cage and inner race

-
nd roll them upside down (Illustration 3.

d, Lift off the pilot (Illustration 3).

e. Continue rolling the cage and inner
race until they are standing on edge (I1-
lustration 2). If the rectangular slots
are not aligned with cuier race, revolve
the cage slightly to align. Then 1ift
inner race-and cage out.

oy]

£, oll the inner race right asngles to
the cage so that one lug projects thru one
rectangular slot in case. Remove inner
race from cage (Illustration 1),

g. Clean and inspect all parts. If
worn, chipped or cracked, procure a new
drive joint group from your nearest
Austin-Western distributor. It is not
practical to replace any parts in a used
joint with new parts. Therefore the en-
tire joint group must be replaced as a
unit,

115. WHEEL STEERING KNUCKLE DISASSEMBLY.
[See Fig. 111)

a. Follow the instructions in paragraph
113 covering "Universal Joint With Axle
Shaft Removal"

b, Remove the lock wires and nuts from
thn nine studs (28) in outer end of axle

c, Hemove the tie rod fork beolts at
(1}, Fig. 113.
471, 105 -

d. Pull the entire trunnion and knuckle
flange off the studs. It may stick and
require force to remove it, At this point
it is well to check the seal (30), in end
of trunniom socket, and replace it, if
necessary. Be sure to oil it well before
reassembling.

e, Remove the four cap screws from top
pivot bearing cap (17) and remove the cap
and shims (18), (19) and (20). Keep the
cap and shims together. (It will be well
to tie them together if original parts are
to be reassembled again.)

£, Now remove the lower pivot bearing
cap (1’7)9 following the same procedure
used to remove the upper pivot bearing cap
(17) .

g, Slip the knuckle flange (15) off
flanged {inner) end of trunnion socket
(27).

h. The felt (23) can now be removed and
replaced with a new one, if necessary.

i, For reassembling, reverse the above
procedure.

CAUTION: Before reassembling
be sure to wash and inspect all
parts carefully. Cleanliness is
most essential in preventing
wears

116, WHEEL PIVOT BEARING ADJUSTMENT.
{{21) and (22))}(With the Wheel
Removed but Steering Knuckle Sti1ll

on the Power Grader) (See Fig. 111)

a, Remove the four cap screws from top
pivot bearing cap (17) and remove the cap
and shims (18), (19) and (20). Keep the
cap and shims together. (It will be well
to tie them together sc they can be easily
assembled in the original position.) Mar
the cap (17) so it can be put back in the
original position.

[

b, Carefully wash out the bearing cup
(£1) and its compartment, Be sure o re-

move all grit and chips present. Wash
bearing cone and rollers carefully. If
bearings show signs of chipping or Jlat
srots, replace both the cup and the cone

with new ones.

03 -



. Remove the lower pivot bearing cap
17) with shims {18), (19) and (20). Keep
beec together for reassembly in original
ositi

D onse

4, Wash the bearing cone and rollers
znd cup carefully. If there are any signs
of chipping or flat spots, replace both
the cup and the cone with new oness

£. ©Pack the bearings with grease and
¢ caps with shims in origin-

., Tighten the cap screws evenly on
ceps (17).
g, If there is any end play in the
bearings, 1

ings, they will have to be adjusted by
i o shim thickness
If too tight,
and bottom of

i ljustment until the
play is just out of bearings when screws
T t, then remove & thin shim (.007")
from under both the top and the bottom
i cap, This will bind the bearings
slightly and is called 'pre- loading™
This is done to eliminate slight play from
isting when these bearings are actually
carrying the weight of machine while at

ot
5
ot
[9)]
V]
[e g el

work., The shims are of three different
thicknesses; nasmely, .005", 007" and
YO
LECT

CAUTION: The cap screws holding
top and bottom pivot bearing
caps (17) must be left loose un-
+i1l the axle and knuckle drive
joint group have been put in
place and knuckle {11) has been
securely tightened in place by
the twelve nut% on studs {(16)

a
Othsr s, knuckle flange (15)
will distort and the pre-loading
effect will be destroyed.

117. FRONT WHEERL TOE-IN ADJUSTHENT.
(See Fig. 123)

2, The 99-H power grader is egquipped

471D, 104

with a tie rod adjusting mut (4) (which has
both right and left hand threads). Turn
the adjusting nut so that front toe-in is
o™, Measurements to be made at the side
wall of tires as close to center line of
axle as possibles

b, No toe-out should be tolerated,
Failure to comply with the above will
cause excessive tire itrsad wear.

118. REHOVAL OF FRONT AXLE ASSEMBLY FROK
FRAME. (See Fig. 113)

a. Place machine on level place.

b. Revolve blade until it 1is sguare
across the lock circle latch.

c. Bloek both rear wheels securely %o
prévent possibility of machine rol
fo ward or backward.

(T_

=3

C

"...l 2,
dn
]

o]

3. Remove nuts (10) from pivot pins (7).

e. Disconnect steering ram hydraulic
hoses at their union ends.

f, Unlock and remove the four cap
serews from front propeller shaft univer-~
g8l joint fitting yoke.

g. Start the engine and raise blade as
high as possible. Place blocking under
each end of blade about a foot from the
ends.

h. TForce blade downward., This will
1ift the front end of frame upward., Lif
it only enough so that axle pivot p
are free of excessive binding.

i,. Remove the pivot pins (7).

j» Again push blade down %o 1ift frame
high enough %o clear axle.

k. Roll axle out from under fromt end
of frame.

1. Esverse above procedure for reim-
stalling. Adjust nut (6) 1/2 turn loose.

104
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Figure 113. TFront Axle
11¢9. FRONT AXLE GEAR CARRIER REHOVAL. damaged or worn, be sure to replace them
(See Fig. 113) before reassembling.

o o 4 + n £ A
Remove axle from frame, See para- g. Remove the fourteen nuts from studs

! @
i g:{vaph 118. (50);, Flge 1314,
1 .
| b. Remove bottom drain plug %o drain h, Remove the one tapered dowel bushing
ral g
0il from axle. (48) from one of the studs,

i, Lift the gear and pinion carrier out

¢. Block up under axle housing to hold of main axle housing.

it when wheels are removed.

a R the lock wi 4 th . 1z20. FRONT AXLE GEAR AND PINION CARRIER
on from srude (28], Fig. 111, on boin DISASSEHBLY. (After Removing the
nuts Lrom studs | v TLEe +, on 0o Assembly from Axle Housing)

sides. {See Fig. 114)

e, Remove fork bolts at (1), Fig. 113. - +
° * © ‘1), ge 115 a, Remove the lock wires and nuts on

the four studs (21).

* f. Slide out, about 8", both the right
and left wheel, with trunnion socket and b
()

Remove the bearing caps (20). it
axle still attached. g caps (20] ( -

they are not already marked, mark them s0
they can be put back in exactly the same
If the o0il seals (20), Fig., 111, are position in reassembly.)

471,105 - 105 -
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Section A-A

Front Axle Gear
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pinion shaft assembly,
i

c. Lift out the bull gear and diffsr-
<
L

d. If ball bearings (18) on differ-
ential hub are worn, replace them with new
OnESs

¢. Remove the six nuts and washers from
pinion carrier studs (29).

. Pull entire pinion carrier assembly
out of large gear carrier housing. Tapped
holes are provided for draw screws in case
it sticks. Keep gasket (25) and shims
(26), {27) and (28) in original positions
for reassembly.

g. Check the pinion carrier assembly
or loose bearings. Be sure the nut (43)
s tight against the universal joint fit-
ing yoke when checking, otherwise loose-~
ness may appear in bearings that are prop-
1y adjusted and not worn. If looseness
actually present,
it as follows:

o wear 18

disassemble

(a9
[
j
ot

e
)7
€A

Pt
@

(1) Remove the cotier

(2) Remove washer (42) and universal

5\

joint fitting yoke (44),

{3}  Check oil seal (40) and replace
it with new one if necessary.

ift on threaded

and of pinion shaft and drive it back thru
bearing (34¢). DBe careful to save all the
shims (27) and washer (39},

If inspecticn shows any flat
spots or chipping on bearings (31), (32),
\, replace both the bearing

ne and the cup of damaged bearing.

(6} To remove any bearing end play in
remove shims (37)
(33) until play is eliminated; but be
sure there is noc binding after universsal
joint Titting yoke is tightened in place,
and nut {(43) is down tight. The shims are
sses; namely, .003" and
bearing washer (39).

>

=1

et

b

O

-3
i

[

he if you desire to remove the bull
pinion and bevel gear hub (12), this
should be done before reinstalling the
pinion shaft assembly, following these
steps:

(1) Remove the twelve nuts and wash~
4

ers from studs (2).

{2) Remove the bearing cap (%), Save
the gasket (&) and all shims (7), (8), (9)
and {(10). Wire these to the cap so they
will be replaced in original position,
"Threaded draw screw holes are provided to
remove this cap if it sticks.

(3} Remove bearing cap (16), saving
the gasket (&) and shims (7), (8), (9) and
(10). ‘Wire them to the cap to prevent
mix-up. Threaded draw screw holes are
provided for easy removal of this cap.

(4) Slip the pinion sidewise out thru
side of case and remove the six cap scrsws
(14) holding the bevel gear (13).

(3) Remove the bearing cone and rol-
ler assembly (3) and (4) from bull pinion
end of shaft {(12). Sometimes, dre to
steel casting variation, it is necessary
to remove the begaring comne and roller as
sembly from the other end alsc. If bear-
ing cone {(3) cannot readily be driven from
shaft, pour hot oil over bearing only, to
expand it for sasier removal.

NOTE: RKeep the shaft (12) cold,

{6) Slip the bevel gear off its
splined hub so that it can be cocked and
pinion shaft, with loose bevel gear still
over it, can be removed from carrier. Be
gure to wire bevel gear screw heads in re-
assembling.

(7) If inspection shows chipping or
flat spots on either bearing, replace both
the cone and cup of that bearing.

(8) Clean and check all parts care-
fully before reassembling,

~3
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o FRONT AXLE GEAR AND PINION CARRIER
REASSENBLY. (See Fig. 114)

il

g

a. When installing a new bevel gear
(13}, or a new bull pinion shaft (12), be
sure to assemble the two together before
putting them into the gear carrier. By
doing this you will be sure they fit to-~
gether properly at splines. The bevel
gear is held firmly in place by six cap
screws (14), thru the backing flange. The
splines in the bore of the bevel gear will
permit the cap screw holes to align in two
poegitions enly. It is therefore best to
mark (with paint) the bevel gear and hub
flange to make alignment easy. The bevel
gear should be a smug fit on the hub
splines.

b, Position the bevel
and slightly cocked,
bull pinion shaft [(12).

IR "
gear (13] loosely
over the middle of

gear and shaft
the gear carrier

the bevel gear holes with
and uilva the gear into place
1 Be carsful
not to damage the gear teeth@

S Insert and tighten the six
screws {14). Install lock wire (15),

cap

f, Heat the bearing cones (3) in hot
0il [(not over 300° F.) and tap them into

place against the hub shoulders (Always
replace worn bearings,)
g. Replace the bearing cap (16), to-

ler with the gasket (6) and the shims
, (8), (9) and {(10) but first make sure
1e bearing cup (4) is in good conditiom,
otherwise, replace it and bearing cone,
ck the position of gasket (6) and shims

(8), (9) and (10) and the bearing cap

0il ports in case and cap must align
the shims must be properly placed, or
flow of 0il will be cut off and the
rication of the bearing will then be
uf ient.

—
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lace bearing cap (5} with gasket
. o

P
shims (7}, (8}, (9} and (10).

I
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i
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i, If end play exists in the bull pin-
n and bevel gear shaft (12) (after the
ps {5) and (18) are tightened), it can

i
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<
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be eliminated by removing shims {7), (8},
(9) or ( 10}, as required. See pages 109
ané 110 for diagrams on proper tooth con-
tact. Be sure the bull pinion shaft (12)
has only a slight drag when both caps ars
tight.

jo Install the bevel pinion carrier
assembly. The gasket and shims (25) and
(26) have holes that must be aligned with
0il ports in the housing, or the pinion
bearings will not be lubricated suffic-
iently,

k. If pinion (35) needs to be adjusted
for proper mesh with bevel gear, add or
remove shims (26), (27) or (28), as re-
guired. See pages 109 and 110 for dia-
grams on proper tocth contact.

1. Place the large spur gear and dif-
ferential group (17) in position after in-
stalling the two hub bearings (18). The
spur gear is offset to clear the bevel
gear, sc be sure you do net try to install
it with the wrong side toward the bevel
Zears.

m. Replace the bearing caps
tighten the nuts on studs {21) =a
t?em to prevent their loosening.

3

R
ot
=

D o

3
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f
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n. Install =

o. Lower the now completely assembled
gear carrier down into front axle housing
(49) .

p. Put the tapered dowel bushing (48)
in proper place gnd tighten this stud nut
first; then tighten the rest of the nuts

[E=Va !

onn studs 150)

g. Carefully push the axles and wheels
back into axle housing and replace and
tighten the slotted nuts (28), Fig. 111.
(Install wires thru stud ends to keep
nuts from loosening.)

r. Check the toe-in adjustment. See
page 104, paragrsph 117.

8o Fill axle housing with recommended
cil. Pour about a pint of this oil inio
small hole in pinion carrier (30). This
hole has a 1/8" pipe plug in it. This oil

prevents the bearings (34) and (32), Fig.
114, from insufficient lubrication when
first starting newly assembled axle.



1z2. BEVEL GEAR ARD PINION ADJUSTHENT,
a. Geneval.

No other phase of axle maintenance is
more important, yet less understood, than
the adjustment of bevel drive gears and
pinions in order to secure proper tooth
contact,

It must be kept in mind that checking
for tooth contact area and location is
done with no load on the gear sst.

When the area of tcoth contact is to-
ward either the heel or toe, the teeth
will be overloaded at that end and chip-
ping may occur,

When the area of contact is too high,
then the load application is farther from
the base of the teeth, thus increasing
the bending locad and possibly resulting
in breaking teeth out at the base.

When the area of contact is less than
specified, a higher localized load results
in squeezing out the film of lubricant. A
metal to metal contact such as this causes
scoring, scuffing or galling, which con~
tributes to noisy operation and rapid wear,

Two other points to keep in mind are:

First: The factory adjustment
bevel drive gear and pinion sets is as
correct as special equipment and years
of experience in building thousands of
axles can make it, and ghould not be dis-
turbed except when absolutely necessary.
For example, should it be necessary to
dismantle and reassemble the gear carrier
group to replace some part other than the
gear and pinion, do not disturb the shim
adjustment. Always replace worn bearings.

In addition to this, backlash should
be checked and noted before disassembling
the unit, in order that the gear may be
adjusted to the original backlash when
making final adjustments.

Second: Always bear in mind that
gears and piniocons are matched at the

main matched in service., Well matched
sets operate gquietly,

b. Checking Tooth Contact.

This is accomplished by means of oiled
red lead applied lightly, or sparingly,
to the drive side of the bevel gear teeth.
When the pinion is rotated the red lead is
squeezed away by the contact of the teeth,
leaving bare areas the exact size, shape
and location of the contacts. Sharper
contact impressions can be obtained by ap-
plying a small amount of resistance to the
gear when rotating the pinion. (Hold a
block of wood against the gear and use a
wrench to rotate the pinion.) When making
adjusiments always check the drive side of
the bevel gear teeth. Coast side contact
will be auvtomatically correct when the
drive side contact is correct. As a
rule, coating about 12 gear teeth with
red lead is sufficient for checking pur-
DOBES,

{1) The above diagram shows a HIGH
NARROW CONTACT, which is undesirable and
will result in noisy operation, galling,
and overloading of the teeth, To obtain
correct contact, remove shims to move the
pinion (A) in toward the toe of the gear
teeth (toward the center of the axle) to
lower contact area to the proper locallon.
This adjustment will decrease the backlash
between the pinion and gear teeth, which
can be corrected by moving the gear (B)
away from the pinion. A backlash of ,005"
to .Q10" is correct. Several adjustmentis
of both pinion and gear may be necessary
before correct contact and backlash are
secured.
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(2) The asbove diagram shows a LOW
NARROW CONTACT, which will result in gal-
ling, groving of teeth and noise. To se-
cure correct contact, add shims to move
pinion (A) out from gear (away from center
of axle) a sufficient amount to move the
contact area to the proper location., To
obtain correct backlash (.005" to ,010%)
move the gear (B) in toward the pinion.

T, ause
aps the toe of the bevel gear
teeth, will result in chipping of toot

@
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ssive wear at this point if
rot corrected. To secure corrsect contact,
z (4) away from the pinion.

ncereass the lengthwise contact
41.4

e

area toward the heel

center o

the axle).

S

3,

R

o

S
%

(4) The sbove diagrsm shows a SHORT
HEEL CONTACT, which produces approximately
the same results as a short toe contact:
nolsge, excessive gear tooth wear and chip-
ping of tooth edges. To correct this cone
dition, the gear (4) must be moved in
toward the pinion to increase the length-
wise contact and to meve the contact to-
ward the toe of the teeth. Correct back-
lash (.005" tc .010") is obtained by mov~
ing the pinion (B) out toward the heel of
the gear teeth {away from the center of
the axle).

(5
ADJUSTMED
ig the
secured. Note that
starts near the toe o
extends about 80% of

ward the heel. This




123, REAR AXLE,

The rear axle unit of the 99-H power
srader is of the double reduction type.
ihe drive from the propeller shaft to the
rear axles is made first thru a spiral
piniocn and bevel gear, and then thru a
pinion and spur gear, fully enclosed,
running in oil, It is equipped with dust-~
roof 0il seals and mounted on anti-fric-
tica bearings thruout.

-+

1oe 0il level is the 3/8" pipe threaded
holw with square head pipe plug. It is
located on the center line of axle on
right hand side of grader, a few inches
below the large (1~1/4" pipe plug) filler
opening,

K¢ s filled with o0il as recommended

11
brication instructions, page 10.

ot

(’\ (3

ep th
in the 1lu

In making repairs to parts locate=d at
either end of the main axle housing (49),
Fig. 120, including replacing of the drive
shafts, it is unnecessary to remove the
main axle housing from the rear end of
rower grader frame. In fact, it is pos-
sible to remove the gear carrier (2) from
axle heusing without rolling the rear end
from urder the frame. (See instruetions
for "Gear Carrier Removal”, page 113.)

If the machine is in operating condition
is best to drain the gear o0il from the
¥ie and refill it with kerosene or
fuel, and run the machine slowly,
and forward several minutes. It
est to drain this first wash-out and
refill with clean kerosene or diesel fuel,
and repeat. In this way, a second washing
will usually get everything clean and free
of oil. -
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CAUTION: Do not use gasoline
as there is danger of explosion
and fire,

124. REAR WHEEL REMOVAL.
(See Fig., 2111)

Both wheels are attached in the same
manner, so the following will apply to
either right or left hand wheel,

ot

Follow the procedure shown on page 99,

paragraph 112, "Wheel Removal and Ress-
sembliy™.

126. UNIVERSAL JOINT WITH AKLE SHAFT
REMOVAL. {See Fig. 111

Follow the instructions =zs sLown on page
99, paragraph 112, covering "Wh
and Reassembly™,

Follow the instructions shown on page
101, paragraph 113,

120,  AXLE UNIVERSAL JOINT DISASSEMBLY.
(For Cleaning and Inspection Pur—
poses Only) (See Fig. 112)

Follow the instructions as shown on
page 103, paragraph 114.

127. REAR WHEEL STEERING KNUCKLE DIS-
ASSEHELY. (See Fig. 111)

Follow the instructions as shown in
paragraphs 112 and 113,

Follow the instructions as shown on page
103, paragraph 115,

128. REAR WHEEL PIVOT BEARING ADJUSTHENT.
((21) and (22)) (With the Wheel Re-
moved but Steering Knuckle still on
the Power Grader){See Fig., 111)

Follow the instructions as shown on page
99, paragraph 112.

Pollow the instructions as shown on page
103, paragraph 118.

129. KEAR WHEEL TOE-IN ADJUSTHENT.

The 99-H power grader is equipped with
tie rod adjusting nut (4), Fig. 113 {which
has both right and left hand threads).
Loosen the clamping bolts and adjust so
there is no toe-in or toe-out. Check this
monthly, and after overhauling axle.
Measurements to be made at side wall of
tires as close to the height of center
line as possible.
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HOVAL OF REAR AXLE ASSEMBLY FROH
FRANE. (See Fig. 1z

It is not essential to roll the rsar
axle from under grader to remove the gear

carrier,
(1} Place machine on level place,

{2) Revolve blade until it is sguere
s and lock circle latch.

(3) Block both front wheels securely
to prevent possibility of machine rolling
forward or backward,

(4) Remove the lower nuts from the
two long axle studs (55).

(5) Remove the short bolt running
crosswise through the frame (59).

6) Discomnect the steering ram rod
} tie the ram up out of the way.

Q
g~
;

et

(7) Remove the two bolts {60) holding
the cap (58). Be sure to mark the cap and
axle bracket to facilitate reassembly.

(8) Unlock and remove the four cap
screws from rear propeller shaft universal
joint fitting yoke.

(9] Start the engine and raise blade
as high as possible. Place blocking under
each end of blade about a foot from the
ends.

(10} Force blade downward, 1ifting the
front end. It will still be necessary 10
jack up under the rear bumper to 1ift the
frame off the rear axle, but by lifting
the front end first,. it makes the lifting
casier and keeps the power grader from
tipping.

(11} Roll rear axle back toward the
rear bumper and blcck under the axle
bracket (57) on left side and under the
frame on opposite side,

(12) Remove the jack from under
bumper.

(13} Roll the rear axle out from under
the power grader.
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b. Stert the eangine and v

tar
blade vntil it is square across.

¢, PRaise the blade ss high as posgibl
and place firm blocking under each en
sbout a foot from the ends.

€
d

d. Force the blade downward. This will
Lift the front wheels off the ground and
make the rear end lighter.

€. Place a jack under the center of

.reary bumper and jack up until both resr

tires clear the ground at least an inch.
Place & well greased plate under the right
hand tire.

f. Lower the jack so the wheel weight
rests only on the tire.

g. Remove the tie rod fork bolts.

h. Remove the lock wire and nine nuts
from studés (61) on right side.

i. Slide the wheel to right (on greased
plate) until the short axle shaft (54) is
out of housing {49). Rolling the rear
wneel and axle is a two-man job.

j. Remove the bolts (60) and cap (58).

k. Disconnect the drive yoke at fromt
of pinion carrier {4 cap screws).

1. Block up directly under the gear
carrier.

m. Remove the two long axle studs (55)
and the one bolt (59).

EX

n. Jack up the rear bumper abocul two
inches more.

0. Lower the main axle housing (49) on
right hand end to the floor.

p. Remove the nine nuts (62).

g. Slip the main axle housing (49) to
the right sbout five inches so you ctan
Lift out the gear cerrier, buit be careful
not to slide it too far or the axle shafi



(48) will slip out of guide near o0il seal
{52).

r. Remove the 12 nuts and washers from
studs (50). It is necessary to slightly
raise the gear carrier in order to entire-
ly remove some of these nuts, Fix the
location of these in your mind so you
remember to start these nuts on first in
putting it back together.

s. Remove one split tapered dowel
bushing (53). (Reinstall it later in the
same hole. )

t. Lift out the gear carrier assembly.

u. In reassembly, reverse the above
procedure and use a new gasket (51).
After starting all the nuts on studs {50)
tighten first the one with the tapered
dowel bushing on it. If oil seal (52) is
wern or damaged, replace it. The same
applies to seals (30}, Fig. 111 {(one at
each trunnion).

132. FRE4R GEAR CARRIER DISASSEMBLY.
{After Remowing It From Hain Housing
of Reav Axle) (See Fig. 120)

a. Remove the two nuts on studs (4),
p {3}, washer [19), and bearing cup (20).

b. Remove the four cap screws (6],
rzaring retainer (25), with shims (22).
n reassembly, when all play is removed,

emove shims to thickness of 010" to
.013Y more to pre-load these besarings.

WOTE: The written test as shown in the
following list of paragraphs may be fol-
lowed in further dismantling, cleaning,

checking and reassembling the rear gear
carrier, including proper bevel gear and
pinion tooth contact:

{1) Paragraph 122, page 109.

21, page 108, sxcept
d (m)

(3} Parsgraph 120, pages 105 and 107,
except sub-paragraphs (a), (b)., (¢} and

{a).

Always replace worn bearings with
new ones. Always keep worn but usable
Timken cups and cones mated oy wired to-
gether during disassembly.

-~
3,10,11,12.13—

[ ~———

1324. -REAR GEAR CARRIER ASSEHBLY.
{Hochines H-2670 and up)
{See Fig. 1204)

a. Lock plates (174} should not be re-
installed, instead, order and install six
new cap screws having the heads drilled to
receive conventional lock wire.

b. Shims (22), (23), and (24) are to be
added, or removed, as required, to estab-
lish zero clearance at (B) (see above
illustration, Fig. 1204). After shims
(22}, (23), and (24) are properly install-
ed, the necessary shims (58), (59}, and
{60) are next installed as per following
paragraph.

¢c. Shims (88}, (59), and (60) are
added, or removed, as requirsd, I
1ish proper Timken bearing adjustmen
{20) and {21), and as shown in paragraph
132, sub-paragraph (b) of this page.

7
o estab-
t

HOTE: The writiten text ss shown undsr

parasgraph 1524 above, applies to Fig. 1204
OFLY, and ¥OT to Fig. 120 as illustirated

on page 112.



VG AND DENOUNTING

a. General.

If the tire and rim are to he demouni-
ed ss a unit, 1t is a course only neces-
sary o remove the rim nuts. In replacing
a demcunted rim, the rim nuts should al-
ways be tightened evenly so the tire will

MR T

run siraight and troe. The nuts
rechecked after one or itwo hours
ti@ne

be Demounting.

In removing the casing from the rim
it should be remembsered that the rim is of
the drop center type, with one removable
rim flange.




e

(1) The above photo and photo on
page 115 show the tire and rim assembly
placed on blocks of a sufficient height to
permit clearance between the casing and
the floor. The valve core is then removed
to allow complete deflation of the tube.
Hext a tire iron is inserted in the notch
as shown, and the rim flange is pried out
of the rim gutter.

BT

(2} The loose flange is removed as
shown in the sbove photo.

b
;_J
3
}...l
[}
i
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(%) The above photo shows the upper
tire bead opposite the valve being forced
downward into the rim well. This opera-
tion may be facilitated by the use of
special tools, such as the Goodyear tire

remover, No. 399 shown.

[92]

(4) With a portion of the bead in
he rim well, the diametrically opposite
ide of the bead is worked over the rim
gutter section, and then the entire bead
is worked over the gutter as shown in the
above photo.

- 08w ot



(8) The tire and rim assembly is
turned over and the other bead is broken
loose from the tapered rim base as shown
above, The valve rim nut is then removed
and with the valve cap in place to protect
the threads, the valve stem is forced out
thru the hole in the rim.

¢

{?} The bead is forced into the
well on one side and a tool inserted
diametrically opposite, prying the rim out
of the tire as shown in the photo above.

c. Hounting.

e tire and tube should be carefully

cted to remove all foreign material.
e tube is then inserted in
nflated until it is just

=5

much air will mske




The base of the tube aud the inside of
the tire beads may be lubricated lightly

with 2 mixture of soap and water to facile
itate mounting.

| (1) The preceding photo on page 117
| {lower right corner) shows the rim placed
on blocks, the same as when starting tire
remcval., The valve locating chain is
screwed on the valve stem. The tire is

‘ placed over the rim with the valve in line
| with the valve hole, and the end of the
| chain is then led thru the hole. One side
| of the lower bead is then forced into the
‘ rim well, and the opposite side is worked
over the rim guitter section, as shown.

(3) One side of upper bead is pried
into the rim well, and the opposite side
is worked over the gutter section as shown
in the photo above.

R

: {(2) As shown in the photo above the (4) One end of the locking ring is

; valve stem is pulled thru the hole in the engaged and the ring is worked into the

rim and the rim nut is then screwed on %o rim gutter in a counter-clockwise dirsc-

: hold the wvalve in place. tion with the aid of & tire iron, as shown

in the above photo.

| CAUTION: When mounting a new CAUTION: The locking ring should
tire, be sure that all four be carefully checked to see that
tires have the same number of it is fully seated and the assem-
plys as fitted to the other bly turned over with the loose
wheels. Otherwise, undue tire flange down before starting to
tread wear may OcCcur, inflate.

If the tire is inflated in a vertical
position, the operator should always stand
£
EN

on the fixed flange side.

§

471B,118 118 -



(8) The tire and rim assembly is
turned over and the other bead is broken
loose from the tapered rim base as shown
above, The valve rim nut is then removed
and with the valve cap in place to protesct
the threads, the valve stem i1s forced out
thru the hole in the rim.

(6) The above photo shows the t
placed in the vertical position with
rim partially removed and the tube being

removed from the casing.

T

e
[DI )

o+
r

’

(7)  The bead is forced into -
well on one side and a tool inser
diametrically opposite, prying the rim
of the tire as shown in the photo abovs.

1
.

4

<
iy

c. Hounting.

The tire and tube should be
inspected to remove all foreign

&

The tube is then inserited in the

1
inflatsed until it ie just rounded out

much air will make

CAUTION: Tceo
ifficult,

mounting 4
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1394,  TIRE INFLATION.
14.00 x 20; 14 PLY 16,00 x 20; 14 PLY
TIRE SIZE - . ;
SI *Front Tire | *Rear Tire *Front Tire | *Rear Tire
Inflation Inflation Inflation Inflation
With or without Scarifierccecscoces 30 45 30 30
With BulldozZer...cevovsocoacansns 40 45 30 30
®With Conveyor Loader.iccscoescoccns 29 50 30 50
With Snow Plow and Wingesoeoesosss 40 40 55 55
With Rear Roller..coccocssossssao 25 50 30 45
~ . ¥ T . P 4 . -
NOTE: lezgtlon of 2 1bs. permissible. Always replace leaky valves and caps with
____ gcnuine "Schrader"” parts. '
CAUTION: W?en mount}ng a new tire, be sure that all four tires have the same number of
plys as fitted to the other wheels. Otherwise, undue tire tread wear may
ccurs ’
i34. HWATER WEIGHTS FOR FRONT AND REAR {6) When using a connection without

TIRES.
ag. General.

Where it is found desirable, water for
weight may be used inside the tires of the
99-HE power grader. During freezing wea-
ther calcium chloride solution instead of
water should be used, for damage occurs
to the chunks of ice, which form on
the inside, cutting the inner tube. To
add water weight, proceed as follows:

due

(1) Jack up one wheel and rotate so
tire valve stem is at the top.

(2) Put conical valve cap, OT
equivalent, on valve to prevent valve stem
from slipping inside rim. Remove valve
inside and allow all air pressure 1o
escape.

(3) Attach special hose comnection
(Schrader #8687, or equivalent] to valve
and to water or calcium chloride supply
line,

{4) Insert water or calcium chlor-
ide solution. When using Schrader #8687
connectiorn, any back pressure built up in-
side the tire can be relieved by pressing
on the release valve button.

{(5) Check water level by pressing
on release valve and rotating tire until
water or solution runs out. Tire should
not be filled more than 3/4ths full.

471B. 119

a release valve, it is necessary to remove
same in order to release back pressure in-
side the tire or check the water level.
When doing this be sure to leave the con-
ical valve cap in place. Allow water to
run out, or add more, as needed to get the
desired level., Remove coupling and re-
place valve inside, still leaving the con-
ical valve cap in place.

7) Inflate tire to about £0 pounds
to seat beads and then reduce to pressure
three or four pounds above the recommended
figure. Remove conical cap. After a few
days operation, recheck the pressure in
the tires and reduce to the recommended
figure if this has not already occurred.

o~

$

{8) WNever pour the water over the
calcium chloride crystals. Always place
the water in the container and then add
the proper amount of calcium chloride
crystals,

(9) By the use of a "I" or "Y" hose
coupling, it will be possible to make a
double connsction to permit two tires to
be filled at the same tTime.

135. TIRE CHAIRS.

Tire
on all

chains may be used in snow removal
four wheels.

Tire chains must have cross chains every
other side link. ©Never use tire chains
having cross chains every two or three
side links.

- 119 -
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a. Genergl.

The hydraulic sysiem on the 99-H powser
grader 1s sealed in its entirety, except
for the breather filler cap.

It consists of an anti-foam reser-
voir, filters, pump, control valves, rams
and necessary piping.

It requires periodic attention, and
this can be summed up as shown in the fol-
lowing paragraphs,

b, Hydraulic Gil.

(1) The o0il in the hydraulic system

can be contaminated by dust of a gritty .

nature that is finer than the opsenings in
the screen of the hydraulic 0il strainer.
By maintaining the quality of the cil in
the hydraulic system, you increase the
1ife of the pump, valves and rams, and you
also keep your machine at a high degree of
gfficiency. Change the hydraulic oil at
least twice a year, flushing out the sup-
ply tank thoroly, using clean hydraulic
0ll only. Keep oil supply free from dust.
Use clean cans when changing oil.

{(2) The kind of o0il to use in the
hydraulic system is SAE-~-10W for tempera-
tures above 320 F. TFor temperatures below
32° F. use ice machine o0il having a pour
point of minus 40 and a viscosity of 100
seconds at 100° F, Using a heavier oil
then the above will cause air bubbles and
fosming, Either a parafin or asphalt base

0il will be acceptable.

c. Reservoir.

(See Fig. 133)

(1) Reservoir (83) is fitted with a
drain plug and hand hole (87) at the bot-
tom. When changing o0il this hand hole may
be removed and the entire inside of the

reservair may be cleaned and swabbed out.

{2) Draining and cleaning the pump
strainer (90) may be necessary after the
first week of operation, due to the ac-
cumulation of pipe scale, threading cement
or abrasives. In any event, drain and

I~ D

471D, 121

- {3) High and low oil levsl tsst cocks
(834) are pw0V1dedg 0il1 level should be
betwesn these two test cocks,

{4) Screen group (85) is provided for
the purpose of keeping out debris from the
inside of the reservoir and system, should
someone inadvertently use unclean cans and
pour unclean coil into the reservaoir,

d.  Pump Strainer.

(1) The strainer {(90) is located in
suction supply line between the back
de of the reservolr and the hydrsulic

(2) To clean the strainer, unscrsw
the hex nut [(91) on top of the tank cast~
ing or head (Q 3}, and let the tank down.
Remove screen {96), wash out thoroly with
air and kerosene, and reinsert.

“\,..

(3) A coil spring {(97) is used to
hold the screen tightly up against the
head. Be sure this spring is not lost in
cleaning operation, otherwise screen will
drop to bottom of tank and become useless.

(4) Be careful not to lose or destroy
small gasket {94), (between tank and head)
and copper washer (92) under nut (91).
This strainer will probably need more
attention than any other item and should
be vour first thought in case of sluggish
operation or failure of the cil to proper-
1y move the rams,

e. Hydroulic Relief Valve.

(1) The relief valve (106) has bee
properly set at the factory and should not
be tampered with, Should loss of power
occur {(slow action in rams or a howling
noise in the pump), your trouble is most
likely due to a clogged screen in the hy-
draulic oil strainer (90), or to the
guality of oil. The proper setting of the
relief valve is 1000 1bs.

(2) Never attempt to set relief valv
without using a pressure gauge, as 1
high relief valve setting will material
shorten the life of hydraulic worki g
parts.
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137. HYDRAULIC PIPE FITTINGS, HOSE AND
PIPING.

a. Hydraulic Pipe Fittings.
(See Fig. 134)

CAUTION: In reassembly, pull
nut up finger tight and then

give one-fourth turn only with a
wrench,

This is important and

must be observed when discon-

necting and reconnecting estab~

lished lines.

To install a new pipe or fittings pro-
ceed as follows:

Step 1. Cut Tubing Square.

Use a tube cutter with a rotating
cutting wheel, or cut with a saw. Then
file or grind end reasonably sgquare. Re-
move burrs.

Step 2. Assemble Nut and Ring to Tube,

Make sure head of sleeve (A) is toward
nuts

Step 3. Imsert Tube into Fittings

Make sure tube rests squarely on
shoulder point (B)g

Tighten Finger Tight,

ut down on sleeve and make
inger tight, as shown in illustration

Tighten with Wrench,

Give nut one and one-half turns only
with wrench to bring up as tight as shown
in illustration Step 5.

CAUTION: Never tighten over two
turns as this will distort the
sleeve and tubing, thereby pre-
venting a leak-proof seal.

STEP
i.

STEP

B
2. | >“J

STEP
3.

STep
4.

STEP

s

-

Figure 134. Hydraulic Pipe Fittings

b, Hydreulic Hose.

The connecting hose is amply strong to
stand the pressures esncountered. Constant
vibration may tend to loosen some of the
fittings and they should be inspected
occasionally and tightened with special
wrenches provided.

c. Hydraeulic Piping.

Always procure replacement piping from
the nearest Austin-Western distributor,

122 -



assembling parts 1o o

lint gets into vane slots S

sembled parts. Not o 8
, . s

j-i
O ®

»

@

false indication of head screw adjustiment,
thereby impairing pump efficiency. _Wash

s in kerosene and use every reasonable
precaution agesinst dirt.

amount of foreig zn matt
1g

d that would lead you (4)
o believe the pump might be in need of L
i ure another pump, OT “epairsg

When reassembling a pump the
- head take-up screws {2}, if tightened
%rom Jour Agarest Aistin-estern distribu. excessively, can cause binding between the
ior. §0tor (8) and the two valve plate bushings
° (6) and (9)., It is very important these
take-up screws be drawn up moderately and
evenly. Rotate the pump shaft by hand
while gradually tightening first one and
then another of the head screws, until all
have been pulled up evenly without causing
the shaft to bind, Insert a wire thru
screw heads so that adjustment will be
maintained.

b. Hydraulic Pump Dismantling and T

5 nspection of shaft, shaft bearing,
Revssembly. s

and shaft packing, can be made as follows:

To remove the inner parts of the pump,
e

4 as follow The opposite end of the pump must te

cpened to gain access to the shaft partis,
Remove the shaft {14} and bearing (13},
The stamped steel packing gland (12) and
the special cork packing [11) can then be
inspected. The cork packing should be re-
newed to prevent air leaking into the
,e pump (or o0il leaking out when the pump is

not running). When replacing the gland

(1) Remove the head screws (2) and

the head (2'. The head-end valve plate

i : can then be pulled out, leav-

ing exposed the rotor (8}, vanes (17), and
7

‘oY These paris can sll be removed S ; )
! i a < };]n¢ 4 1 make certain its outside diameter bears on
eCctTl 1 an sl S L —~C1 A ve M . . .

Hr criom, @ zjekk axg a 3 the outer ball bearing race, and its in-
shing (9! ¥ 1 T n e . . .

QUSDARE v, WiLd VS & exposed. side diameter against the cork shaft pack-

ing. All of this work may be accomplished
without disturbing the head-end of the
pump.

o
0o can be removed by a hook-shaped
¥ s thaet may cshow damage or

d. Hvdreulic Pump Rototion.

The pump drive pulley on this grader
rosates right hand or clockwise, therefors
the internsl parts, such as vanes, e%l.,
must be assembled as shown in Flg. 135

nder "Right Hand Rotation, If the pump
ig assembled for laft hand robtation, 1%
will not operate. (That is, develop 1000

1bs. pressure and deliver sighi gallons
Fxtreme caution must be Ifaken when re- of 0il per minute.)

[N g:,




Head End View of Pump
(Right Hand Rotation)

With Pump Head and Head End Bushing Removed

Vanes must be assembled so that small
beveled edges are trailing direction
of pump rotation.

Large end of pin
extends into pump
head.

o /wDirection of rotation
T 7 stamped here

¥
H

N

REF, DESCRIFPTION REF. DESCRIPTION REF. DESCRIPTION

2. Screw 10, Body i7. Vane

3. Head 11. Packing 18. Bearing

4., Packing 12. Gland 19. Pulley~inner half
5, Ring pin 13. Bearing 20. Pulley-outer half
€&. Bushing 14. Shaft 21. Shim

7. Ring 15.  Shaft key 22. "V belt

8. Rotor 16. Lube fitting 23, Felt

9. Bushing

Figure 135. Hydraulic Pump (lst type - PGF-9373)
(Mechines H-100 to H-2538 inclusive)
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1384, HYDRAULIC PUHP WITH DRIVE PULLEY.
(See Fig., 1554)
a. General.

The hydraulic pump is a small, import-
ant unit and should be handled with care.
Loss of volume will more than likely be
due to loose connections or 1o a clogged
screen in the hydraulic oil strainer. We
strongly recommend leaving the pump alone.
Should anything occur that would lead you
to believe the pump might be in need of
repair, procure another pump, or repairs,
from your nearest Austin-Western distribu-
tor.,

When installing a pump be sure to pack
the expoded bearing with a Ffibrous grease
similar to "Texaco Marfak #2" before
mounting pump on bracket.

To adjust pump drive belt (22), remove
pump pulley cap screws and itransfer shim,
or shims (21) from between pulley flanges
to a position under cap screw heads.

b. Hydraulic Pump Dismantiing and
Reassembly.

To remove the inner parts of the pump,
proceed as follows:

(1) Remove the head screws (2) and
the cover (3) with spring {(4). The pres-
sure plate (5) can then be pulled out,
leaving exposed the rotor (8), vanes {9},
and cam ring (7).

(2) These parts can all be removed
for inspection, including the sealing
rings (6). Parts that may show damage or
excess wear should be replaced.

(3) Reassemble in reverse order
parts replaced in original position.
instructions at top of Fig. 135A.)
lways renew both sealing rings (3],
otherwise air will be drawn in when pump
is started. Assemble the cover (3} and
ring (7) so that pin holes register with
pin holes of body (11).

”

3
v

i
See

g

<

-
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Extreme caution must be itaken when re-
agssembling parts to insure no griit or lint
gets intoc vane slois or betwsen assembled
parts. Not only may this cause a vane 1o

ot

stick, but it may also cavse damage to
pressure plate {(5). A& small amount of
foreign matter also will give a false in-
dication of head screw adjustment, thereby
impairing pump efficiency. Wash parts in
kerosene and use every reasonable precau-
tion against dirt.

¥

{4) When reassembling a pump the
head take-up screws (2), if tightened ex-
cessively, can cause binding between the
rotor (8) the cover (3) and the body (11).
It is very important these take-up screws
be drawn up moderately and evenly. Rotate
the pump shafi by hand while gradually
tightening first one and then another of
the head screws, until all have been pull-
ed up evenly without causing the shaft to
bind.

c. Inspection.

Inspection of shaft,
and shaft packing,

shaft bearings,
can be made as follows:

The opposite snd of the pump must be
opsned to gain access to the shaft paris.
Remove the snap ring (17) and the shaft
(14) with bearing (16) may be pulled out
of the body {(11), The stamped steel oil
seal (13) can then be inspected. The seal
{13) should be renewed to prevent air
leaking into the pump (or oil leaking out
when the pump is not running). When re-
placing the seal (13) make certain the lip
is turned towards the body (11). Inspect
{and replace if necessary) the bearing
(12) vefore installing the seal (13). All
of this work may be accomplished before
assembling the rotor end of the pump.
{Install the rotor end of the pump last.)
Pack the bearings and bearing compariment
with "Texaco Marfak #27 ball bearing
grease, or squivalent, before installing
the shaft.

d. Hydraulic Pump Rotation.

The pump drive pulley on this gradsr
rotates right hand or clockwise, therefore
the internal paris, such as vanes, eic.,
must be assembled as shown in Fig, 13504
under "Right Hand Rotation™. If the pump
is assembled for left bhand rotation, it
will not operate. (That is, develop 1000
1bs. pressure and deliver eight gallous of
oil per minute.)
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Cover End View of Pump
(Right Hand Rotation)

With Pump Cover (3) and Pressure Plate (5)
with Spring (4) Removed

The 12 radius headed vanes
must be assembled so that

the radius end is located /Zi:)

here \

Enlarged Bnd View
Of Radius Headed Tane

REF, DESCRIPTION REF.
2. Cap screw 9.
3. Cover 10.
4. Spring 11.
5. Pressure plate 12.
5. Seal ring 13.
7. Ring 13A.
8. Rotor 14.

e

VAT 4
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ey

R
A////‘
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<8 ROTAT{ON
5 ROTOR

SPLINE
SHAFT

ING

L — VANES

re— | NLET
PORT

SPACER

Spacer

DESCRIPTION REF, DESCRIPTTON
Vane (radius headed) 15. Shaft key
Pin 16. Bearing
Body 17. Snap ring
Bearing 19. Pulley - inner half
0il sesal 20. Pulley - outer half
0il seal spacer 21. Shim
Shaft 22. V" belt
24. Set screw

Figure 135A. Hydraulic Pump (2nd type - PGF-11898)
(Machines H-2540 and up)
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Figure 136. Hydraulic Control Valve

139. HYDRAULIC CONTROL VALVES.
{See Fig. 156}

A separate trouble-free valve is used
to control each operating ram, and all the
valve bodies are volted itogether to form a
single unit. FEach movable valve 1is held
in a neutral position by the use of one
spring (11}). The spring (11) and parts
within cap (9}, do not require adjustment
or cleaning whatsoever, from one sesson to
ancther, and this likewise szpplies to the
chevrons (17).

Do not turn or alter the position of
the nuts at each end of rods (20). Should
you believe the control valve group re-
quires attention, contact your nearest
Austin-Western distributor for service

gi
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140. HYDRAULIC RAH CYLINDEERS.
{See Fig. 13%)

g. Genercl,

The ram cylinders should require lit-
tle or no attention thru many years of .
trouble~-fres service., The honed cylinder
walls are of special annealed quality
steel, and pistons are of special comsiru=
ction to eliminate scoring by the use of
special molded cups and gspacer shoes. The
piston rods are chrome plated. Shims ars
provided a2t the ball sockets to permit
easy adjustment after long hard wear. The
piston rod glands contain & special pack-
ing ring assembly, and care ghould be tak-
en not to turn the cep (18} too tighily,
as this destroys the feather-edged action
of the "V" shaped chevrons (13).

In meking cylindeyr cup replacemsnts do
not replace with leather or other ques-
tionable material, as the special mounlded
duck cups (3) supplied as original equip-
ment, are the only type recommended, Hach
cylinder has a special wiper ring (17} and
felt (18) in the gland to preveni the
entry of dirt in the packing chamber.

N '\j/

2 .

N

(]

Figure 137,




141. BLADE LIFT RAN.
(See Fig. 137)

To dismantle and reassemble proceed as

follows:

(1) Lower the moldboard to the ground

and with engine shut

off, disconnect the

two hose connections at the top and bottom

of the ram.

o

(2) Remove nuts
and swing the rod (8)

off the studs (194)
out sideways.

{3} Remoave nuts (10} . The head (12)
#ith rod (8), now be pulled out of the
eylinder (7) e sing the cups (3).

(4) To remove the cups (3) together

with the piston (4)

er {2A) and inner spreader (5)

the rod (8), clamp
rod in a vise.

and outer spread-
from
the socket end of

By means of a suitable
long wrench remove nut (2C).

After remov-

ing the nut (2C) the cups and parts may

be slipped off the rod (8).

Loosen cap

/18) and remove the head (12) with seal

parts.

(5)  Assembly is reversal of the above

procedure,

(8) Coat the inner bore of cups {3)

with guick setting
Perma-Tex #3, before
rod.

compound, such as
placing them on the

(7}  When retightening the nut (2C)
use a socket wrench with 3 foot handle.
Then drive against the end face of nut,

using a bronze plug and hammer. Then re-
tighten the nut still further. This is
necessary in order 1o securely clamp the
cups {3) to the rod (8).

(8) Before inserting the cups and
rod (8) into the lower end of cylinder (7)
be sure to install a new gasket (11)
into the recess of the head (12). Piston
ring squeezer or fine wire tightened over
the end of the cup will have to be used in
order to compress the cup for easy entry
into the exposed bore of cylinder (7). Re-
tighten the cap (18) with your hands.

(9) To remove the complete blade 1ift
ram group from the machine, lower the
moldboard to the ground and detach the two
hydraulic hoses. Detach the ball socket
(19). Remove the two set screws (23) and
pull out the two pins (21) and (22).

igz2. BLADE SIDE SHIFT RAHM.
(See Fig. 138)

a. To remove the complete ram group,
disconnect the ball socket (16), the two
hydraulic hoses, the nut (18) and parts
(19) and {(20).

b, To dismantlie and expose the ram cups
(8), proceed as shown in paragraph 1413,
(3) to (8) inclusive. When assembling the
cups, drive against spreader (4) in order
to seat the cups (B).

c. When assembling, always install twc
new gaskets (2) and ring (12). Nut (18)
should only be tightened slightly, ther
cottered.
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Circle RH blade arm

Blade Side Shift Ram
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To remove the complete ram group, lower
the moldboard to the ground and disconnect
the two hydraulic hoses,

21) . Then remove the

( 1 W
{23) in order %o remove the

S

h €T
O

[s]

<

ismantle and expose the ram cups
oceed as shown in paragraph 141,
to (8) inclusive.

o}
o

Pigure 140. Front Steer Ram

144. FRONT STEER RAH.
{See Fig, 140)

Remove cap (4), also disconnect the two
hydraulic hoses. Remove nut (30) and

drive ball stud (24) upward to remove the
complete ram,

To dismantle and expose the ram cups
(12) proceed as shown in paragraph 141,
(3) to (8) inclusive.
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Figure 141. Rear Steer Ram
145. REAR STEER RAKN. (7} proceed as shown in paragraph 141,
(See Fig. 141) (3) to {8) inclusive.

To remove the complete ram, remove the When assembling the cups, drive against
two caps (21) .and disconnect the two  the spreader (3) in order to seat the cups
hydraulic hoses, (7).

To dismantle and expose the ram cups Always install new gaskets (3).

S Figure 142. Scarifier Ram
{Also used with Bulldozer and front- Snow Plows)

146. SCARIFIER RAH. ‘ also cap (1) and two hydraulic hoses,
{See Fig. 142)
To dismantle and expose the ram cups
To remove the complete ram, lower the (15) proceed as shown in paragraph 141,
scarifier to the ground. Remove nut (19), (3) to (8) inclusive.
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14%7. CIRCLE AND DRAVW Bak.
(See Fig. 143)

a. General.

The strong all welded circle (2) sup-
vorts the wmoldboard and tilting arrange-
ment, (19) to (22) inclusive, and hydraus
lically operated side shift cylinder (D).

When blade is out of the ground, the
combined circle and moldboard may be re-
volved 36C° without discomfort to the
operator. Without leaving his seat, the
operator may side shift (either right or
left) the full stroke of the ram, while
the blade is in the ground and while the
grader is moving.

The hydraulic "finger controls® at
the operator's station, when manipulated,
control the flow of oil. The operator
controls the amount of oil flow; namely,
from the smallest perceptable amount, 1o
full flow of eight gallons of oil per min-
use.

Do mot lubricate the top side of the
circle. The circle should be rotated at
least half way every day, in order that
high pressure grease may be eveinly spread
by hand, over the inside bore and the
pottom flange of the circle.

b, Jrow Ber.

The strong all welded draw bar (3} bas
a ball and socket pulling arrangement (4}
at the forward end.

Wear adjusting shims are provided, and

sfter many years of hard, itrouble-free

service, the original clearance at the
ball sockets may be resstablished.

adjusting screws {(23) are provid-

bhe removed To compensans for vertical

w7

¢, Tilting Links.

To change the leaning position of the
moldboard, proceed as follows:

{1} Start engine and place mold~
hoard bit straight across and on the
ground.

(2) Loosen the two nuts (21) (one
on each sidel.

471A. 129
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2d for horizontal wear itake-up. Shims may-
g

{(3) Loosen the two vertical bolts
which pass thru the slots of link (20)
(two on each side).

(4} Move hydraulic blade 1ift com-
trol levers at operator's station in
direction required, then retighten all
bolts referred to above.

d. Holdboard.

The hydraulic controls at the oper-
ator's station should always be used when
reversing the moldboard. The moldboard
should be raised out of the ground when
this operation is performed.

Both moldbgard ends arve forged with
an offset which strengthens it and which
makes it possible to bolt in renewable
flush type end boois.

& good operator uses caution when
operating the grader. He does not abuse
it. He stops the grader and backs away
from objects that should first be removsad
(dynamited), such as stumps and rocks. Be
carefvl when operating the grader around
street manholes or bridge abutments.

v L

When the machine is being operé%ed
under muddy conditions during freezipg
weather, always apply a coating of anti-
rust or waiter resistant Zrease 16 upper
shaft (28) and lower shaft (26) for easy
side shifting of blade.

The moldboard should be side shifted
full stroke to the right and 1eft sides,
at termination of sach days work. - This is
necessary in order to elean off 'he debris
from both upper and lower ghaf {25) and
{28). Water resistant grease fhould then
be applied by hand over the entire exposed
length of both shafts.

When the machines is mot being used,
goat the shafis and moldboard with anti-
rust or water resigtant grease to kesp
them from rusting.

¥hen operating under dry or dusiy
conditions, dc not grease upper and lower
side ghift shafts.

¢, Blode Bxtensions.

Blade exztensions are provided to en-
large ithe usefulness of your machine for
light work omly.
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Figure 143. Circle and Draw Bar

Figure 144. Circle Latch Master Cylinder N

Figure 148, Circle Latch and Cylinder
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f. Blade Civcle Latch.
(See Figs. 144 and 14%)

The moldboard with circle is securely
locked to the circle draw bar at 211 times
when the lateh (338) is in raised position.

To unlock the circle it is necessary
to stop the grader, then depress the foot
pedal (22) which is conveniently located
at the operator’s station. The hydraulic
piston {11} is thereby moved inward, fore-
ing oil thru lines o the cylinder (30).
The piston (33) being interconnected with
the latech (38), forces the latch downward,
thus unlocking it, The latch cannot be
unlocked and the circle rotated while the
moldboard is moving material. The circle
reverse control lever at the operator's
station may be manipulated slightly in
ordsr %o free the latch for effortless

b

iodic mechanical adjusiments
are reguired to this 31mp& mechanism.

To bleed the intercomnecting lines
of air, loosen screw (42) located at side
of cylinder (30} and depress lever (22)
several times. Then hold it downward and
relock screw (42),

Keep filler cap (3] clean on master
cylinder to prevent air vent from being
nlugged with dirt.

Use only genuine "Lockheed™ or "Delco®
brake filuids. Substitutes may do congid-
erable damage to the hydraulic system.

Be sure to keep the reservoir half
full of fluid when bieeding the sysuem of
air. Should the reservoir be drained dur-
ing the bleeding operation, alr will sgain
enter the system, and rebleeding will be
necessary.

F ylinder parts such as
11}, (33} and others, use alcohol.

{1) Use the hydraulic controls,
levers {3) and (8), page 13, and 1ift the
moldboard and bit out of the ground.
471,131

{2} Release the blade circle latch
(Use foot pedal (11), page 13.)

(3} Always rotate the circle as re
guired by using hydraulic power; levs
(2), page 13. Never reverse the circle b
placing one end of the moldboard in th
ground and moving the grader either for
ward or backward.,

148. CIRCLE REVERSE HYDRAULIC MOTOR.
(See Fig., 146)

The hydraulic oil motor has been ad
justed and timed properly at the factor
and ghould not be tampered with unless i
becomes necessary to disassemble for th
purpose of making repairs or replacements
To time valves properly, procesd as fol
lows:

(1} Rotate circle with power |
slowly as possible) to centering pin hol
which has been provided on oulsr
r
ii

<zt

rim

ank pin flange located at (X). A 3

ieter cold rolled pin should bs us

inal centering of pin hole must be &

y manual movementi of circle to avol
shearing of pin.

/
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PO ;11 33’) [e e g)“

1

oF

{2) Disconnect the two hydrauli
hoses at (&) and (B) from the cylinder an
valve body which is to be timed.

(4} Attach air hose to unpluggs
pipe piug hole (C). K

{5) Remove valve end hex plug (D
ver end. .

8y
ot
e
g
fd
]

(6} Loosen jam nut (E} on cem ad
justing screw (BE).

(7)  Adjust air pressure as low 2
pogsible.

{8} Proceed to adjust
screw (EE) in the end of the cam le
until the amount of air L ol
two open ports (A) and (B)
means that the piston valve (F
neutral position, while the main 4" c;
der piston (G) is on dead center.
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(9} Tighten lock nut (E) and cam
adjusting screw, making sure that position
of screw [EE] does not change when ticht-
ening lock nut.

(10) Recheck air test after locking.

(11) Remove centering pin at (X).
Serew in valve end hex plug (D) and air

timing pipe plug {C). Connect hoses.
{12) Rotaie circle to copposite dead
center hole location at (XX).

(13} Proceed to time other valve
atrter removing the two hoses at [AA) and
{BB), and the one pipe plug (CC) located
under the body. ) !

Figure 146,  Timing Hydraulic 0il Motor
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