- OPERATING AND SERVICE TNSTRUCTIONS

.. . POWER GRADER

THIS OPERATOR'S MANUAL APPLIES
TO MACHINES NUMBERED SERTALLY
FROM No. 99SW~1.0% AND UP

PRICE $3.00 PER COPY

CONTACT YOUR NEAREST AUSTIN~WESTERN DISTRIBUTCR
THERE IS ONE NEAR BY

10430-56 oo . Printed in U.S.A.



- TO THE OPERATOR -

Your Super 99 (Grader is the result of s combination of asdvanced
engineering and research, skilled manufacturing, and the latest
developments in metallurgical science. The entire design end con-
struction 1s such that 1t can withstand usage with a minimum of
maintenance, and wlll operate smoothly and esgily with maximum
safety to the operator.

A fine mechanism such as this grader will always respond best to
conglderate treatment and care. Therefore, before operating it,
we suggest that even the experienced operator review the entire
contents of this beoklet. While the material in this booklet has
been prepared in sufficient detall to be of maximm asssistance to
inexperienced operators, the "0ld Timers" will find much informa-
tion and many of the illustrations of considerable help.

If you should need information not given in this booklet, or re-
quire the ‘services of 2 itrained mechanic, we urge you to use the
extensive facilities offered by the Austin-Western Distributor
in your loecality. Distributors are kept informed on the best
methods of servielng and are equipped to provide prompt, high
class gervice in the field, or in an up-to-date service station.

When in need of parts always give the Austin-Western Distribubtor
your grader and engine serial numbers. We suggest that you write
these serial numbers in the spaces provided below for ready
reference when parts are required.

Grader Serlal No. QOSW -

(STAMPED GN NAME PLATE, ALSC ON FRAME, ON LEFT HAND
SIDE OF GRADER ABOVE FRONT AXLE)

Englne Serisl No.

(GM ENGINES — STAMPED ON ENGINE BLOCK, BLOWER SIDE;
ALS0 OMN ACCESSORY PLATE.

IHC ENGINE — STAMPED ON ENGINE BLOCK ABOVE LUBE
¢iL FILTERS)

WOIG.00004°00/0,0.0:0:010.0:¢:0,
- WARRANTY -

Company warrants all Austin-Western producits sold to Distributor
for six (6) months after date of shipment, this warranty being
limited to the replacement at the factory of such parts as it ap-
pears Lo Company upon lnspectlon by Company Lo have been defectlve
in material or workmanship. Company makes no warranty in respect
to englnes, tires, rims, electrical apparatus, or any other trade
accessory not manufactured by Company, such belng subject to the
warranty of thelr respective manufacturers. No warranty is made
or authorized to he made by Company other then herein set forth.
Distributor agrees not to alter any products purchased hereunder
nor to do anything that will in any way infringe, impeach or less-
en the valldity of thé patents or trade-~marks under which Com-
pany's products are made or sold.

We reserve the right to make changes or add improvements at any
time without incurring any obligation to make such changes on
mechines sold previously.
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NOTE: HOW TC USE THIS INSTRUCTION MANUAT
(411 information in this manual 1s subject to change without notice)

This manual, No. 485, is composed of five. sections as follows:
SECTION 1

GENERAL INSTRUCTIONS TO OPERATOR (pages 3 to 11 inclusive).
(Pages 6, 7, and 8 include lubrication of basic grader only.)
(See page 67 for IHC diesel engine lubrication specifications,
and page T4 for the correct diesel fuel. See page 40 for GM
diesel engine lubrication specifications, and page 41 for the
correct dilesel fuel.)

SECTION 2
EARTH ROAD CONSTRUCTION (pages 12 to 38 inclusive).
NOTE: Power Grader Attachments. (See pages 31 to 38 inclu-
give for lubrication, use, and maintenance of all attachments.)

SECTION 3

GMh-71 DIESEL ENGINE and CONVERTER OPERATION (pages 39 to
62 inclusive).

SECTION L
IHC UD-1hA DIESEL ENGINE OPERATION (pages 63 to 101 inclusive).
SECTION 5

POWER GRADER OVERHAULING (pages 105 to 157 inclusive). (Inclu-
des maintenance, dismantling, and assenbly of all basic grader

i,

parts.)
DESCRIPTION PARAGRAPH PAGE
Section 1. General Instructions to Operator 3-11
Extreme Pressure Lubricants........... e erseareaess . 5
Function of Power Grader...cccverernrneanas esramrsaeana ‘e 3 10
Gear Shift Chart...... e eteareeiaaaas Cereresieseanes ceees 6 11
Inspection Before Unloading Grader....... teesasaaresiaasns 1 3
Lubrication Chart - Grader.ccieeeseieescrnrrersssnsssnnrns 6-8
a. ILubrication Specifications - Diesel Engine.......... 38,73 Lo,67
Operating Controls...... st etaEasts et st et st bae . vaee 2
Power Grader SpecificationS....eeeevesss ferecranecacieanns L,
Preparing Grader for Blade Operation...coveevrosssaassonens 5 11
Shipment from Factory......... Cerenereresans Ceiaeaa. heaae b 10
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DESCRIPTION PARAGRAPH PAGE

Section 2. Earth Road Construction 12-38

Backing Oub....ciiiviivonnnennann “issens siessresrenennn “ea 22 20
Conventional Maintenance ... eeteveeeeesnnsneossnesnsncsns 16 17
Cutting and Pilling........ et reacicsatoarene b esoanann s 23 21
Cutting Wet Ditch.eisiivsnernensnnnnsonnnons srssesarsesane iz 15
Barth Road Construction.......... casevessnsarararsenanan - 7 12
Flat Bottom Ditchesiversrennennnnn Ceeeeratareacsanas 18 19
Grading Close to Tmmovaeble ObjectS..vsvevecenns crierarenan 21 20
Grading High Bank S1oDeS.vsevseeesvseesasnsas Cererereneens 26 23,24
Grading In ReverSe.ueeeeceesees eeens Ceeseeser ety 20 19
Grading in Reverse between Forms..... Ceevreaee Ceeescananas 19 19
Grading on Slope {3 to 1)........ creranas R Creranes 8 12
Grading Outslope of a Low Banked Ditche.eveeeos. Ceevaeasen 25 23
Grading Sharp CurveS.....ve... cevaens Cetrrerereastesasans . 24 22
Grading S1ope Chart..ceeereeeensensnennons eratrasaesaanaan 9 13
Handling 0il-mix (Heavy Maintenanm») ..... Chearerereananes 15 17
High Lift - Left Hand...eeeweoen. beesmasasecsenea beeus v 28 25
High Lift - Right Hande v ovoieonns oo 27 25
Placing Moldbosrd in Right Hand High Lift Positioni....... 26-30
a. First Operation.....c.ivievnenn. Cesariecenus N 29 26
b. Second Operation............. ...... Ceerstesearananas 30 27
¢. Third Operation............ e eeeanaae, ceeees ceeeeas 31 28
d. Fourth Operation...ecevovevecsss Chteereeaean Ceereeas 32 29
e. TFifth Operation.......... Cerrecarsesrenierans Ciaaaan 33 30
Scarifier and BulldoZer..veeseese.n feeranaen eeeraaaseane 3k 31,32
Second Pass (Cleaning 01d Diteh)..ovsn.n M ebeeseeneneaiaaas 11 15
Snow Plow - Giant "V" ....... Ceenan e eebesetaaaanas eeaes 35 33
a. Telescopic Tube Pin Setbings........ rereseeanens cen 34,35
SNOW Willge e st vsresnnnnnnenns Ceeenaaaas Cenreeresecerarens . 36 36-38
Starting & New Ditoh.....eesennnn. e eeneaeeiaaas 10 1
Third Pass (Window MOVe-OVer) .. eevreessesn. Cereraesrenae 13 16
Wide Reach (Resloping of Grade SHOUIAers)euesevescesseoes. 17 18
Windrow Move-over in BIow S8N0.eeeerocnorsarnssansnnnasnss 1h 16
Section 3. GM 71 Series Diesel Engine Operation 39-62

ALY CLOBIEY s v ettt et e aeee et nesseseteeiasanennnen. e L9 48, k9
After Every 100 Hours of Operatlon....eeevesecsecsnrenenns Ly b6
After Every 500 Hours of Operation. .veeevirrrercersnnsen . L5 146
ATter Every 1000 Hours of OperatioN.......... e eeieanaaas L6 L7
Before Starting Days Operabion...eeeeeevserenessssonsnesnn b3 L5
Before Starting GM Engine...... Ceeraararaearsenaaanann veae 37 39-h1
Cold Weather Operabion. e eeesiiieeeetsanenasossseesssenas 55 5h:5?
Cooding Bysteme . iniri et tinrnnnsrenacnensennns eeen 53 53,54
Diesel Fuel Oil Specifications.v..eeeeveeeensons Ceserareesn 39 b1
Electrical Egquipment............ Ceereseeiaresanaesa e 50 4b9-51
Engine and Drive....viuu... e 59 ES
Fuel System I1lustration. .o sererienneenenareeensonsosnns I
Hot Weather Operabion. ciee e e e ieeressereeannanenaees P pL o
Instruments and Controls...veeesvsees e Cheeerarasaneas ko k2
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DESCRIPTION PAGE

Section 3. OM 71 Series Diesel Engine Operstion (Contd.) 39~62
TInstrument Panel ... N e s et st et b csuess a0t ssannnenna . 52 53
Lubricating 0il Filter..... cessuee creeararanas creriaceann . L7 b7
Tubricating 01l Specifications.......... i e 38 %0
Operating Precautions......... Ceerereaeiaaaa Ceeeiananas 56 55,56
Selectivg Proper Oil.eeerieverernroaosannas Ceereeareeaan .- 418 18
Starting the Engine.......... C e aneeeeaaeeaenaaaaas ces k1 b3,
Stopping the Bnmine ..o ceeiitireiestororsnsnasasnns faeeea Lo L5
Storage Batteries.....ouus fenesssanatsiatr s renans seeeaa 51 52,53
Storage Instructions....sveenees e Gedeaesaaaar ey 57 56,57
Tailohalfl GOVEITIOr te v vt seensracanssreannacsensnnanas eeean 61 61,62
Torque Converter....o..... Ceeeraes e sarase e . 60 59 .- Z61
Torque Converter Oils........ S e teasbameneaeaane e . 60
Wiring Diagrams . oo i ivevitasenaresrtssesvsassaranscan ‘e 50,51
Section k. THC UD-1hA Diesel Engine Operation 63-101

Alr Cleantr.rseseeacarassnanas e eaa i ea ittt 75 TO
Carburetor Removal....covvenn sakeahresrerestaerersannanane 90 82
Chansing to Diesel Operation..... et ettt el 6l
Checking Mechanical Problems......c..au.. e 106 92-95
Cleaning the Strainer...iieeieieecsssrarersassssssneans P 89 82
Cold Weather Operation..... Ce e tesat s an e tenennes 101 88
Cooling System...ceeeivrerarnron Crrcerraearenan crereaasan . 76 71
Distributor Cap.ceviacssannsnnnas e seeceerratt et acneraaas g2 84
Electrical Equipment..... Ch et ihesise ey Ceerearrees 110 98,99
Engine Operation........ Cetaeataeaaseeeatane s taearaanans 62 63
Fan Belt Tension.v.oscssietvsosssestorsisanncssssnensnns . T T2
Fuel 0il SpecificalionS.cesrsseserrecsssnssasnsrsassssnnas 80 Th-78
Gasoline Strainer.......... rerrreer e ean ceeeran cererasaa 99 87
Generator.vesernsenscanass PPN vesbenue 111 99,100
Hot Weather Operation...... Cersesacearaie e Cedtcaenraas 100 88
Hourmeter Attachment.......... O Creasareeasarans s 97 86
Injector Pump and Fuel System....eveencsens eranrirannrenus 79 T3
Injector Pump and GOVEINOT .« sevevasessrsnasvanaan cesens cou 81 79
Injector Pump Removal....... Ceeeanreceans cnreas Cesesasanas 8k 79,80
Injector Pump Replacement...... Ceessererenaaens seenens ceee 85 80,81
Injector Pump Tamimg. e evesroscssonrsnsscasossncinracansss 86 81
Installing and Timing Magneto..vseesrienrseenronnass ceraa ol 85
Instrument Panel......... Cresasaseserasreresarreann eeeaen 109 98
Irregular Firing............... ...... Cerrieesireae e 83 79
Tubrication. veeveecnses cerenean redseaeeisitiieeieaiaaas 67 6k, 65
Lubrication Guide............ S eatareseaaaae e na 66
Lubricating Oil Filters.seeeseeverrasasosansss edmenareieas h 68, 69
ILubricant Specifications...... ceneenn e eereerareaereseaann 73 67,68
ILubrication When Shipped...... ceiesensereasaenn Ceeeracanas 71 65
Magneto. e ivonnaenosnsrasssas Ceteeeacssabseesennans eaeaas o1 83,84
Marmeto Removal..ouesseeovasnsosssnens Ceseseetaecnreenenens 93 85
011 FAlterSseeseeeecsssnnes Cetesessnisanstnsrs b nn s 68 65
0il Pressure Indicator........ G darieraterioienateratiaans 69 65

}‘S'SSGE - E -



TNDEX

DESCRIPTION PARAGRAPH PAGE

Seetion k. THC UD-14A Diesel Engine Operation (Contd.) 63-101

O1F PUIMD s 0 s o ossvecsanvaooanseasasseassrdnsnsosnssnsoanssssesss TO 65
Operating Precaublions. cov et srrssersssorssecaceccannosonees 102 89,90
Periodic InspectionS.ieeessssesssnssssassssnsnsnannsnssnsss 107
Prepatration fOr Storage.coviesierorrssassrrsonssssnssanens 10k 90,91
Primary Pump Filber.ceesetoeasurssressorasasnarasssonansns 82 79
Regulating Bngine Speed.ceecerseresscnsssanosa beteranasaas 65 6ly
Replacing Waber Pump PacKingoeseeersssvsrecarosnsvansosens 78 72
Selecting Proper Oil8..ceeceeecosneresnnsonnnsoonansanacs . 72 65
DAY PlUB S e vt s v vavossvsvenrrsnnnsenesssossnansscaans ceses 95 85,86
Spark Plug CableS...... Ceaeeesreeriranneny ceerseeienensens 96 86
Starting Englne After Storage..vvecrrasietvossracsensssnns 105 91
Starting Carburetor..... C et s estsceaceneaerettaneesebarennsy 88 82
Sterting Engine on Gasoline....... Cersenasosesseneannrnene 63 63,6k
Starting Motor....... Cer e biebeseasbaseratoatosesnes s 112 1C0
B tOPPINGg BNEINe s osossacrsocrsssessonsssosoarnsoacncssnnse 66 el
Storage Battery..eeieesens ceasatrsasiarans s erensssiensus 113 100,301
Storing and Housing Engine..seeceserseacsscocsnarsvssvsanas 103
Valve Clearance Adjustment....... Ceesbcacsoseseseanaana vea 98 86, 87
Venting Alr From Fuel SystemM.seeeecosrsciscerasarasosansas 87 82
Wiring Diagram...... Ceostesesnuscavanaan Ceecaantreeet e 108 97

Section 5. Power Grader Overhauling 105-157

Auxiliary BraKe.occesoasssas Creasssnaserrnarearane aeas 1534 121
Bevel Gear and Pinion AdJustment Ceesbasseasrarrauian 1hko 116,117
Blade Clutch Laboh..ieeeoneassnreoarnsonceneasssavoascnsanoas 187 155
Circle and Draw Bar...civesesrssasansrsearassns cerearesnenas 186 153,154
Clutch Brake.veoeo s csrresssnanacas seciasnecars v oanannans 162 132
Engine - Diesel.v.ivoves. Ceeceaneeceretatectesaneranineanone 39,63
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oot Brake Master Cylinder. ... eeeeveanassnnses vesesereanae 153 121
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Tire Chains...... Cheeeneran trecerecnn brbeaseinnsens ceerees 17k 1
Tire ITnflation.cveiereenrennnsrnnaenens Cesiaaanan Cerrasen . 172 141
Tire Pump..... Certeeranes Ce et teeteterrerenanennas eieanns 160 128
p e =Y~ SRR Ceeeessanane eesaroneensanunan 171 138-1Lk0
TOOLS s ennrennnann frevearan e Ceeneen Ceerrara Ceaearesen 189 157
Transfer Case Disessembly...vevesareasa. i srrasseanaes 155 122,123
Transfer Case Reasserbly...... Cereieeaaans besacearaanas . 156 123-125
Transmission and Transfer Case Removel......o... Cheeeseens 154 122
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28 29

GM-4080 ENGINE (BLOWER SIDE)

DESCRIPTION

Engine oll filler neck

Fuel strainer draln cock

Tail-shaft governor oil cup

Torque converter filler hole and
oll level dip stick

Torque converter name and serial
number plate

Fuel pump

Engine oil level dip stick (be-
hind starter)

Starter solenoid switch

Starter

Emergency shut-off lever

Engine oil drain plug

Engine oll cooler by-pass valve
(on side of oil cooler body)

Torque converter oll cooler

Water pump draln plug

01l cooler water drain cock

REF.

16.
17.
18.
19.

20.
21.
22.
23.

2k,
25,
26.
27.
28.
29.
30.
31.

DESCRIPTION

Crankcase breather tube

Hydraulic pump

Hydraulic relief valve

Hydreulic pump drive split pulley
ad justment screws

Fan ghaft lubricetion plug

Fan belt adjustment bracket

Thermostat elbow drailn cock

Air vent plug (Ref. 22 and 23
must be opened when refilling
drained engine)

Engine governor

Option end accessory plate

Ether starting fluid nozzle

Engine air intake pipe

Fuel filter drain cock

Fuel filter vent plug

Fuel strainer vent plug

Engine serial number



10.

1l.

485.24

GM-4080 ENGINE (GENERATOR SIDE)

DESCRIPTION

Engine oil filter

Torque converter

Torque converter oil pressure sender

Clutch throwout bearing lubrica-
tion fitting

¢lutch shaft bearing lubrication
fitting

Clutch pllot bearing lubrication
Titting

S5lip yoke lubrication fltting

Clutch throwout cross shaft lubri-
cation fitting (one each side)

Torque converier temperature sender

Tail~shaft governor adjustment
bracket

REF.
12.
13.
1h,

15,
16,
17.
18.
19.
20.
21.

2.

- DA -

DESCRIPTION

Water temperature sender

Exhaust manifeold

Air vent plug (Ref. 14 and 15
muist be opened vhen refilling
drained engine)

Thermostat elbow drain cock

Voltage regulator

Generator sdjustment bracket

Generator

Air box drain tube

HUydraulic relief valve
Hydraulic pump

Generator oil cup
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GM-~4055C ENGINE (BLOWER SIDE)

DESCRIPTION

Engine oil filler neck

Fuel filter drein cock

Fuel pump

Engine oil level dip stick

Starter solenoid

Starter

Engine oill drain plug

Emergency shut-of'f lever

Engine o0il cooler by-pess valve
(on side of oil cooler body)

Engine breather tube

Water pump drain cock

01l cooler water drain cock

Hydraulic relief velve

REF,
l}'!‘o

15.
16.
7.
18.

19.
20.
21.
22,
23.
ok,
25.

DESCRIPTION

Hydraulic pump drive split pulley
adjustment screws

Fan shaf{ lubrication plug

Fan belt adjustment bracket
Thermostat elbow draln cock
Air vent plug (Ref. 17 and 18
migt be opened when refilling
drained engine)

Engine governor

Options and accessory plate
Engine air intake pipe

Ether sterting fluid nozzle

Fuel filter vent plug

Fuel strainer vent plug

Cab heater hose Ilnlet
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GM-4055C ENGINE (GENERATOR SIDE)

DESCRIFPTION
Engine oll filter
Alr box drain tube

Clutch pilot bearing lubrication
fitting

51ip yoke spline lubrication
fitting

Bell housing breather caps

Clutech throwout cross shaft lubri-

cation fitting
Water temperature sender
Exheust manifold
Alr vent plug (Ref. 9 and 10 must

be opened when refilling dralned
engine)

REF .
10.
11.
12.
13.
1k,
15.
16.
17,
18.

2c -

DESCRIPTION

Thermostat elbow drain cock
Voltage regulator

Generstor sdjustment bracket
Hydraulic relief valve
Hydraulic pump

Generator

Generator lubrication fitting
Engine olil pressure sender

Cab heater hose outlet
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THC UD-1h4A ENGINE (INJECTOR SIDE)

DESCRIPTION

Fuel oil filters

Fuel oil filter drain cocks

Ring gear inspectlon cover

Clutch pilot bearing lubrication
(Remove cover. Titting in fly-
wheel)

Injection pump oil filler

Englne block wabter drain cock

Primary fuel oll pump

Primary fuel oil pump filter
screen

Fuel oll sediment bowl

Engine oil drain plug

Injector pump overflow pipe

Fuel oll pressure gauge

REF,

13.

1h.
15.
16.
17.
18.
19.
20.
el.

22,
23.
ol
25.

- 2D -

DESCRIPTION

Fuel oll injector pump oll level
cock

Hydraulic relief valve

Hydraulic pump

Engine timing pointer

Water pump driver

Water pump packing flange

Fan belt adjustment flange

Water thermostet elbow

Engine crankcase bresther tube
(in back of msnifold)

Valve cover

Water tempersture gending unit

Compression release lever

Fuel oil filter air vent cocks
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IHC UD-14A ENGINE (GENERATOR SIDE)

DESCRIPTION

Engine crankcase oll filler pipe

Crankcase oll drain plug

Crankcage oll level dip stick

Engine oil filter bage drain plug

Engine oil filter case drain plug

Starter

Filter by-pass valve

Engine o0il pressure sending unit

Clutch throwout bearing lubrica-
tion fitting

Slip yoke spline lubrication
fitting

Clutch bell housing bresther caps
Clutch throwout cross shaft besr-
ing lubrication fittings

Rm‘l

13.
1y,
15.
16.
7.
18.
19.
20.
21.
22,
23.
2k,
25.

DESCRIFTION

Power unit serlal number plate
Engine oll filters

Engine serial number

Engine alir intake

Carburetor

Generator Jlubricatilon cup
Voltage reguletor

Generator belt adjustment bracket
Generator

Hydraulic pump

Hydraulic relief vealve

Magneto
Crankcase breather tube



SECTION 1

GENERAL INSTRUCTIONS TO OPERATOR

1. INSPECTION BEFORE UNLOADING GRADER.
8. QGeneral.

Before unloading the grader check it
thoroughly for damage during shipment.

Inspect the tires carefully, alsoc the
glass and the cab, if so equlpped.

The tool packing list should be check-
ed carefully and any shortage or damage
should be immedistely reported to an
authorized agent of the transportation
compeny involved. In case of damage or
piiferage, you have a right to demand that
your copy of the transportetion document
be noted by the transportation company,
showlng whatever shortage or damage ls
involved.

b. Before Starting Diesel Engine.

Check oll level in the crankcase.
(For IHC diesel see page 66. TFor GM
diesel see pages 39 and 59.) Add lubri-
cants as required. (See page 67 for IHC
0il specifications; see page 40 for GM oil
specifications; see page LA for capacities
of water and lubricants.)

See tag wired to hood near radiator
indicating water is drained from cooling
system. Also see data on card regarding
oll placed in the crankcase of engine be-
fore it left the factory. Find and in-
stall water drain plug wlred to engine,
and £ill complete system with clean water
(or enbi-freeze). (For IHC see pages T1
and 88. TFor GM see pages 39, 53 and 55.)}

Open fuel valve under dlegel fuel
tank. (See Ref. 13, page hk.)

c. Hydrauwlic System.

Consult hydraulic section on page 142,
paragraph b., for oll specifications.

Check oil level in oil reservoir.
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Fill to oil level showm on page 142, pera-
greph c.

Wipe all dust, gum and grime from
exposed ends of all hydraulic plston rods.
Do not relubricaté piston rods.

d. Unleoading Motor Grader.

Remove blocks from front, sides and
rear of all wheelg. Pull splkes from car
floor.

Start engine. (See IHC engine start-
ing instructions, pages 63 and 6. See GM
starting instructions, pages 39, 43, k5,
59 and 61.)

Tegt brakes before moving off car.
Move grader slowly off rail car or traller
in low gear.

Wash all grime and dust laden grease
from all exposed machined parts, such as
hydraulic ram piston rods, back of all
wheel trunnion sockets, and circle.

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

Iubricate balance of grader with
grease gun provided. (See pages 6, T and
8 for points to be lubricated and lubri-
cant specifications.)

Fill brake master cylinder with fluid
and retest brekes. (See page 121.)

Check tire pressures., Do not over or
under inflate tires. (See Decalcomania on
main frame, also page 141.)

Check clutch pedal clearance. (See
pages 129, paragraph b., and 132, para-
graph b., for all adjustments, including
clutch brake.)



STANDARD EQUIPMENT: All-wheel drive and
steer, hydraulic control throughout,
including steering; Diesel motor with
electric starter, battery and generating
unit; upholstered seat; 13-foot moldboard;
hydraulic foot-coperated service brake, and
hend ~operated mechanical parking brake on
drive sheft. Single 13.00 x 24, 10 ply
low pressure tires. No cab or hood sides
for engine are included as standard equip-
ment.

OPERATING WEIGHTS (APPROX.) LBS.
(With GM4-T1 Dry Clutch)

No Scarifier:

Total welght e-eevevns vesena ceraeas 22,850
With Scarifier:
Tobal welght +vevveevesnonass enanes 21,050
DIMENSICNS
Wheel base ..... ceersaseasens 197 - 821/ hY
Over-all length ceeecescecoss 26t - 3-1/h"
Over-all height, no cab ...c0v... 8! - 8"
Over-all height, with cab ....... 10 - 4"
Over-all wildth ....vans cesersasas &+ - o"
Turning radius ..... Cetesesnasaes 34t - 6"
APPROX. SPEEDS IN M.P.H.
(At 1800 RPM; UD-14A Engine)

18t ceees.. 1.98 6th (Traveling

2nd ceveese 3.21  speed)iieiiiaans 17.82
3rd ves..s. B.69 Low reverse ..... 2.01
bth ....... 6.8% High reverse .... 6.96
5th +...e.. 11.10

BLADE

Ipength’ Btandard ----- «d s EQE RIS 13' - O"
Width (vertical height

moldboard and bit)...cieeva.. reeeeas 2h"
Thickness, moldbOAYA «veveveesesnsons 3/4"
Max. blade reach beyond tire ..... 89—1/2"
High 1ift (max.) sceceveonocessscevass 90°

CIRCLE
Diameter 4 % & #5880 S EED S P4 O 4 PP S e 5' _2"

Circle center to front axle ...... 8' - 8"

185.L

NPTACHMINTS
SCARIFIER (Oval Type)

(Hydraulically Controlled)

Weight (Approx. shipping) 1bs. ...... 1300
Number of teeth +s.cuvirercncecannns P I
Spacing, center to center ......... 4-1/2"
Total sWalbh ceieensannnnas PP 1Y

All teeth are hooked; have removable
points; measure 1" x 3" and are made of
hardened alloy steel.

SNOW PLOW (Hydraulically Controlled)

Giant "V" Type

Ploving width ..eeeuiananns sveees GU ooV
Height * % 8 F D PO RET S LI B N B B 7' ""2”
Over“'all Wid.th LR N I LI I N 12. - T"
Weight (Approx. shipping) lbs. .. [3200 %
3500%%
SNOW WING (Hydraulically Controlled)
Weight (Approx. shipping) 1bs. ...... 3470
Blade length .......... B 1L Y T
Over-all storage width ....... ees 9! - B"

Over-all storege height ......... 10" -11"
BULLDOZER (Hydreulically Controlled)

Weight (Approx. shipping) lbs. .. {?650 *

1950%%*
I.)ength LU B R B L BE R B R I R R N Y - 9' "'O”
Height ......... csesann teeesnenes veasa BOY

NOTE: ¥ Weight of attachment with
operating parts already mounted
on grader.

* Welght of attachment complete,
ilneluding all necessary operating

parts.



Make .uiiiinnnniecnnncnsns
Serjes ...... ‘Gevennsaroas
MOdel taoiennnasonnonanes
Number of cylinders .....
Bore and stroke ..svece..
Governed speed - RPM ....
Horsepower at governed
SPEEd st iierernsannaana
Cubic inch displace-
ment ..., cernena cernnn
Location of engine
serial number ..........
Electric starter .scieeva.
Electric system ccveevens
Ignition «.cceiennvevenns
Cooling system with
heater ciiveevncasaconan
0il filter capscity .....
Air cleaner oil cup .....
Fuel injection pump .....
Type of lube oil
and fuel ....... Wbeeanas
01l pressure, hot engine,
full throttle ..coveieenn.
Fuel tenk capacity ......
Hydraulic oil capacity
(entire system) ..... e

TORQUE CONVERTER:

Make civieans ‘Geeeranrans
Model siiinenesss sesseeee
Welght ovieeieocnnananen
0il capacity ..... cerrran

ENGINES

DIESEL DIESEL
GMC GMC
h-71 L-T)
4080 Lossc
4 i
ho1/hx5" -1 /lbx5"
2000 1900
120 115
283.7" 283.7"
On block-upper right hand blower side
Yes Yes
12v 12v
Compression Compression
9 gallons 9 gallons
2 quarts 2 querts
h.1/2 quarts h-1/2 quarts

None None

DIESEL

IHC
UD-144
L
h-3/4x6-1/2"
1800

100

Léo. 7"
On block behind
oil filters
Yes
12v
Compression

11 zallons

2 quarts each

2-3/4 quarts
1/2 pint

See engine sections, pages 40, 41, 65 and 75

ho-45 lbs.
53 gallons

40o-45 1bs.
53 gallons

Lo-b5 1ba.
53 gallons

2k galions (no Scarifier) . 25 gallons (with Scarifiler)

Allison -
370 S
215 pounds ——
11 guarts I

NOTE: All fluid capaclties are approximate.

e

e ot it

—— -

GEAR LUBRICANT CAPACITIES (See Page 5 for Specifications)

Front EXle geal‘ ca‘rrier LA B B L I I B B B BN I B R IR BN B IR IR R Y B R B IR R R
Rear axle gear carri€r .viseecvescsencaces
Rear axle pivot case (right end left) veeeeeeen Ceressresenss

Transfer case and transmission ...cieccecccccnscnsens

G a8 esDEEH AT RSSO SP NS CO NSO

cessoeassess 15 quarts

seceeases 12 Quarts
cecsseese. b gallons

(each case)
1t quarts

NOTE: Transmission and transfer case oll compartments interconnected.

Specifications Subject to Change Without Notice

485.48

- ha -



PN

EXTREME PRESSURE LUBRICANTS (APPROVED LIST)

(For Use in Fronft and Rear Axle Housings, Transfer Case, Transmission,
and Rear Axle Pivot Cases)

We recommend that the owner use the lubricant shipped with the machine in the above housings and
when a seasonal change becomes necessary, the housing should be thoroughly drained, flushed, and refilled.

We suggest that the owner, rather than add to the original oil, drain out and refill with an approved
EXTREME PRESSURE LUBRICANT obtainable in his locality. We prefer this rather than mixing two
unknown brands,

In flushing out the housings, use a regular flushing oil in preference 1o kerosene, gasoline, or other
chin fuels.

We recommend the following brands of EXTREME PRESSURE LUBRICANTS for summer and win-
ter use in Austin-Western Graders where the LUBRICATION CHART specifies its use.

In case these lubricants are not available in your territory, secure SAE-90 or SAE-140 equivalent grades
of stable inactive types. The following are of the stable or inactive types of EXTREME PRESSURE LUB-
RICANTS and contain either combined sulphur, chlorine, phosphorous, leaded soaps or combinations,

APPROVED LIST OF EXTREME PRESSURE LUBRICANTS

Extreme Pressure Winter Lubricants | Extreme Pressure Summer Lubricanes
For Temperatures Below 22°F. For Temperatures of 22°F., and Above MANUFACTURER

NAME NO. NAME NO.

Alemite E.P. SAE-90 |Alemite E.P. SAE-140|Alemite Corp., Chicago, Iil

Koolmotor Trans. Lub, | E.P. SAE-90 |Koolmotor Trans. Lub. |E.P. SAE-140 |Cities Service Qil Co.,
New York, N. Y.
Universal Gear Lube |E.P. SAE-90 |Universal Gear Lube |E.P. SAE-140|Continental Oil Co.,
Ponca City, Okla.
D-A Lubricant E.P. SAE-90 |D-A Lubricant E.P. SAE-140{D-A Lubricant Co., Inc.,

. . Gulf Mulei-P Indianapolis, Ind.
(:ulf Mu!tf-Purpose EP. SAE-80 |GY u t.it urpose EP. SAE-140|Guif Oil Corp.,
Gear Lubricant Gear Lubricant .

Pitesburgh, Penna.

Kendall E. P. Gear Lube | E.P. SAE-90 |Kendall E. P. Gear Lube |E.P. SAE-140{Kendall Refining Co.,
Bradford, Penna.

Pennzoil #4191 E.P. SAE-90 {Pennzoil #4191 E.P. SAE-140{Pennzoil Co.,
Oil City, Penna.
Phillips E.PB. SAE-90 | Phillips E.P. SAE-140{Phillips Petroleum Co,,
Kansas City, Mo.
Purelube EE Purelube BD Pure Oil Co.,
Chicago, Il
Shell Super Gear Lube | E.P. SAE-90 |Shell Spirax E. P. E.P. SAE-140|Shell Corp.,

New York, N. Y.
All Purpose Gear Lub. | A.P. SAE-90 | All Purpose Gear Lub. | A.P. SAE-140|Scandard Oil—Indiana
Chicago, L.
Sohiolube E.B, SAE-90 |Sohiolube E.P. SAE-140{Standard Qil-—Ohio
Cleveland, Ohio

Texaco New Univ, Gear Texaco New Univ. Gear

Lub. or Texaco Meropa | E.P. SAE-90 {Lub. or Texaco Meropa |E.P. SAE-140|Texas Co.,

Lub.-3 Lub.-6 New York, N. Y,
Veedol Lub, E.P, SAE-90 | Veedol Lub. E.P. SAE-140| Tidewater Qil Co.,

New York, N. Y.

Red Line E. P. Gear Lub.| E.P. SAE-90 |Red Line E. P. Gear Lub.| E.P. SAE-140{Union Oil Co—Calif.
Los Angeles, Calif.

485.5 -5 -
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Ref.

16.

20.

20A.
21.
22,
23.
P/ T
25.
26,
27.
28.
29.
30,

3i.
32.

32A.

32B.

33.
34,
33-
35A.
36.
37.

38.
39.
Lo.
ha.

kia,
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Key te Ivbrieation Chart - Refer to Page 6

Point of Lubrication: Remnrka:

THC UD-11A dlesel enpine........ rreearania s deeeena e fe ettt res e e ana R T T . See page 6
M 71 series dlesel englne....ovavvnn.n seerersasnawes See page 39 and separate General Motors Operator's Manua
Generstor,

Strriing motor)...... e e beraeaanes sesssarenaen AMdd 2 or 3 drops of ofl every A hours of operation. (see

page k6 or 64)
LUBRICATE DATLY (8 to 12 HOURS OF OPERATION)

Air cleeners (IHC UD-1A or GM 71 serles engine)................... Check oil level dadly. (See page L8 or 7O
Pins, rods, levers, parts with oil holes, ete..... +evveeae. Qeeasionally Iubricate with a few drops of motor ol
Penrings -« plvot casescecceneneans, R (5ix strokes of lubricator) Genersl-purpsse pressure gun
grease "Lithium" type preferred)
(one fitting ot top and one fitiing at bottom - each side)

LUFRICATE WBEKLY (50 to 60 IOURS OF OFERATICN)
Two strokes of lubricator at each grease Fitding
(General-purpose pressure gun grease "Lithium" type preferred)

Clutch ~ throwout bearing....... et e i et eta et aab i as e aaan P Ceeiararas creas... Pressure gun greas
Punp - hydraulic..ccovscsesrsncnsenss rraberaaa seesssercsstieientisarss. .. For pump instructions, see pase 1
Benrings -~ fan hub (see engine secticns) ..... Cadsaene ceassrnaaa beensan trrersssersarsiaa.... PrOssure gun greasi
Dushing - circle (rear BXle).u o u i rrnnerensnessasenennns feeneaaa, tererraseviieeacaa.. .. Pressure gun greas
Bearings - rear wheels............ L Sttt risiasrannaneesaass Pressure pun greast
Penrings - reav axle ghaft......covvennonn P PP THterrserr ettt e s s ae s PYESSUrE SUN greas:
Clutch - throwout shaft......veeveiiiiieiiiiiiiiiisoiiiiieueo.. (One stroke of lubricstor) Pressure gun grease
Bearing - cluteh shaft. . oo iviiiiiniivineanan et srteaasanbesanena trireasnnn Peenrenmnnne Pressure gun greas:
Cluteh ~ pedal cross shaft......... s aea e reeeeas eresasi e tererererrarresisea.as Pressure gun greas:
Pearing ~ steering post......... fsedr i Cereeaaenn e e rar e e sereseanas. . Pressure pgun rreasd
Pedals - brake and circle 1aboh..vseeresasssreacrvnnennancenss et aas e aeaac it ar e Pressure gun greas:
31l - high 1ift link (on 1ift arm and i 1% Fereresesasacaesnnssss. Pressure pun Srens
Bell - side shift (on blade)..evoveeennn. creeeen e iairaaaa. e, cveve.. Pressure gun grease
Balls ~ blade 249t Tems (on Clrele).ee e nreeenernrrnrencecnnannn. Setenctseriiniaeaea.. .. PYERSWIE £UN grenst
Balls - blade 1ift vams Eupper and lower sockets)..... o brreean e Wetarennanas vereennas. Pressure gun grease
Rods - blade side shift (upper end lover).......... . Clean with diesel fuel and lightly oll to prevent corro-
sion and sefzing

Bearings - pivot pins (circle reverse hydraulic MOLOT).......vueesvecusrasnvennasssennnn.... Pressure gun sreese
Bearing - pinion shaf't (circle reverse hydraulic motor).................................... Pressure gun grease
Beaving - pinicn (clrcle reverse hydraulic MOLOT) e .. uuee e verencnneensereneensnnrnennnnn. Pressure gun grease
Bearing - crank pin (circle reverse hydreulic 7oy 2s" o) Pressure gun grease
Pivot shafts - front and rear (front axle)............ ..... tHerdecensestiiisiaecerraaassar. s PIESSUre gun greasc
Balls ~ searifler Jif b, neeerieevsiernnnnsnrnnonnons Teessresrttrccrrtttiitttaaaneaasansaa. PrESBUre mun grease
Ball - draw bar (socket and CaDP)e.eereveenennrans et ieee et e cessenarrriaaa... Pressure gun grease
Bearings -~ scarifier 1ift. ..t uisrnciscernasnaaeaeranan Preriecanaeaa sesieentiseeasen... Pressure gun greass
Tie rod ends ~ Lront Xl ..ot ittt s aa e it i b s et a ey Pressure gun grease
Balls - front Sleering ram. . e te ittt en sttt v eiaecuatocanoratornessannsnssronasarnas Pressure gun grease
Trunnion bearings - front exle (WPPET) .. ueriieiorer it rianneseaaarsrrnnavsresseaenes... Pressure gun grease

Steering knuckles « front axle...iciiininnsrrriinsernnes Trressicesitratetcrtatsir ranassees PIRESUrE gun grease
Greese level can be determined by removing pipe plug (31)
in lower glde of each trunnion socket.

TOrYue COnVErter «vesrvrossrss veaeeen T ceaneen Check oil level when oll is hot (engine running at idle)
and add oil of type specified in torque converter section,
page 60.

NOTE: Every 500 hours, drain and refill. See page 59.
Tail-shaft governor reserveir......ss.ssss.0 DATLY" check o1l level at plug. Add oil if necessary using

engine oil. BSee torgue converter sectlon, page 6l.

NOTE: Every 100 hours, drain and refill with engine oil.
Ball ~ 0BT e P . et iie i it i e id e it ta e e et e s et rtsatt s rarnnnnnas. Pressure qun gresase
Bearings - scarlfler ram Dase. . cuu. ettt ittt e ir ettt resrsannnscnsnrosnsanncsannesnns Pressure gun grease
Bearings ~ high iift (front and TOBT ) 4 v et e s eanentaesnsssssnnannererennasenesesnnasannnssnss Pressure gun grease
Bearing - plston rod end (high 1ift ram)....... T eraMitticcaasiaiastssisrraaeraasaassss PTESSUrE SUN grease
Bearings - pivot (high 14t TamM}ueueiseuiuiernuirisureanseneireonassrsnraeesesssssevnrnnns.. Pressure gun grease
Bearings - rear Bteering ramS..ueeeseeinnranersersrsirianans Sererrerassissirsretianees .. PYESSUrE Un Erease

LUBRICATE MONTHLY (200 HOURS OF CPERATION)
Two strokes of lubricator at each grease fitting
(General-purpose pressure gun grease "Lithium" type preferred)

Universal joints -~ propeller shaltm..si.e i inniiininierieniinsrnsrorissrsesnsssnrnnnensas. Pregsiure fun prease
Bearing ~ propeller shafl SUDPOrt......cieiiiuriairrisanriiiitieiiaarrrrasrssrrnsanranss, Pressure gun Erease

Clutch BB e s e v isssnvtssninmntonnnssonensrassoenacnannsesorarennnes tersrsersiiasanaaas.. . Pressure gun grease

Clutch - pilot bearing (GM 71 series eNEINeY e e rearannan. Sretrstsesieiaseeetiaanaaesa e, PYEBSUTE Un grease
See papge 130.

Cluteh = pilot bearing (THC UD-1MA enEine) .vseeeerensrsreersnronnnnnrennns tireeseacceacnss.. Pressure gun grease

See page 130.

(Continued )



Key to Lubricatlon Chart (Contd.) - Refer to Page 6

Ref. Point of lubricetlon:

Remarks:

LUBRICATE ONCE PER YEAR (APPROXIMATELY 2000 HOURS OF OPERATION)

Remove the wheel drive flanges and check beering adjust-
ment. Adjust bearings if necessary. Inspect gresse com-
partment and replenish with wheel bearing gresse. Also
check when overhauling. (8ee page 106, parsgraph 138.)

CHECK WEEKLY (50 to 60 HOURS OF OFERATICN)

When tenmperatures sre 220 F. and sbove, use SAR-140 ex-
treme pressure lubricant. UWhen temperatures are below
220 P,, use SAE-90 extreme pressure lubricant. NEVER MIX
GRADES OR KINDS OF EXTREME PRESSURE LUBRICANTS. If in
doubt, drain, Flush, and refill.

. Check high level oil plug {4&) every 50 hours of operstion

and reftll at cover (45} if necessary with SAE-140 exireme
pressure lubricant. When temperstures are below 229 F.,
use SAE-90 extreme pressure lubricant. NEVER MIX GRADES
OR KINDS OF EXYREME PRESSUHE LUBRICANTS. Check oll level
after grader has stood at lempst one hour.

NOTE: Drain and flush every 1000 hours of operation {or
at least twice a yeer). Refill with extreme pressure lub-
ricant.

Cheek every 50 hours of operation end refill if necessary
with SAB-140 extreme pressure lubricent. Vhen tempera-
tures are below 22° I'., use SAE-90 extreme pressure lub-
ricant. NEVER MIX GRADES (R KINDS OF EXTREME PRESSURE
LUBRICANTS. Check oil level efter grader has stood at
least one hour.

NOTE: Drain and flush every 1000 hours of operation (or
at least twice a yesr). Refill with extreme pressure
lubricant.

. Check oil level pet cocks (47) and refill with SAE-10W

for temperstures of 22° F. and above. TFor temperatures
below 22° F. use ice machine oll having a pour point of
minus 4O and m viscosity of 100 seconds at 100° F..
Drain end clean entire hydravlic system at least Gwice
a yesar.

Check and add dlstilled water If needed.
or 100.

See page 52

CHECK EVERY L WEEKS

Check the hydraullc master cylinder and refill with gen-
uine Lockheed #21 brake fluid. (See page 119, para-
graph ¢., also pege 155, paragraph 187.}

CEECK PERIODICALLY

L2, Beerings - front wheels...... e treaeearieaaaas -
L3. Gear carriers (front and rear axle)........ carenenes
by,
b5.[ Pivot cese ~ rear 8xle..vvivseeeennns. Crbeeeeenaes
NOTE: Approximate capacity
of each case is 6 gallons.
k6. Transfer case)
L6, Trenemission Jeevesereresieenennnenn e trebcaieneaan
NOTE: The transfer case filler plug determines
the oil level in both the transfer case and
trensmission case, as both oll compartments
are interconnected. Approximate capacity is
1k quarts.
L
48.] Hydraulie ofl.veveoesenenennnsnsn. cretrseranberatan
Batbery.urinisiiiiirieinnannnns Crrs st ks arncaresasan
49. Master cylinder - cirele latch)
50. Master cylinder - brake ) R
5. Vent plugs - gear carriers..... RN et edra s anan e
(front and rear exle); - also rear exle
plvot cases
52. Eearings - plnion shefis....vvuivenvnvans beesaneranan

{front and rear gear carrier)

Keep sir vent in plug open to prevent asccunmlation of
air pressure.

CAUTTION: Do not remove unless for cleaning because of
dirt or dust stoppage.

After repairing or overhauling front gear carrier unit,
be sure to remove the two plpe plugs (52) (front carrier
only) and inject sbout one pint of SAE-140 extreme
pressure lubricant. If you do not do this you may start
out with dry pinion bearings.

After repairing or overhauling rear geasr carrier unlt,
but tefore bull gear is installed, place wnit on floor
or teble with opening up. Pour sbout cne pint of
SAE-140 extreme pressure lubricant into cese. Lift
case towerd vertical position using the universal joint
yoke as s pivot point, and at the seme time, turn case
sldeways. This will le% the lubricant flow thru the
cast oll pessages to the outboard pinion bearing.

We recommend that you use only the best lubricants obtelnable veried to sult temperature changes.

4B85.8
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2. OPERATING CONTROLS.

The operator should thoroughly familiarize
himself with the various controls and speed changes
as shown.

There are important differences between var-
ious graders; therefore, regardless of previous ex-
perience with other graders, the operator will secure
the best results if he fully understands what each
control is for and how to use it.

(1) HAND BRAKE. (To apply, pull back.
Press the lock and push forward to release).

(2) CIRCLE ROTATION. (Pull back to ro-
tate circle anti-clockwise. Push forward to rorate
circle clockwise).

(3) LEFT HAND BLADE LIFT. (Pull back
to raise blade. Push forward to lower blade).

(4) MOLDBOARD SIDE SHIFT. (Pull back
to shifc left direction. Push forward to shift righe
direction).

(5) CIRCLE SIDE SHIFT. (Pull back to
side shift left direction. Push forward to side shift
right direction).

(6) FRONT STEER. (Pull back to steer left.
Push forward to steer right).

485.9

(7) REAR STEER. (Pull back to steer right.
Push forward to steer lefc).

(8) RIGHT HAND BLADE LIFT. (Pull
back to raise blade. Push forward to lower blade).

(9) SCARIFIER. (Pull back to raise scari-
fier. Push forward to lower scarifier),

(10) ENGINE SPEED CONTROL,
(Pull back to increase speed. Opposite to reduce
speed or complete shut-off).

(11) CIRCLE LATCH. (Step on pedal to re-
lease the circle latch).

(12) FOOT BRAKE. (Step on pedal to ap-
ply brake).

(13) TRANSFER CASE GEAR SHIFT. (See
page 11 for shift chart for speeds).

(14) TRANSMISSION GEAR SHIFY. (See
page 11 for shift chart for speeds).

(15) CLUTCH PEDAL. (Step on pedal to
release clucch. Do not ride this pedal with your
foot).

NOTE: To start IHC engine see instruc-
tions on page 63 and 64. To start GHM
engine see instructlions on page 39, 43,
44, 45 and 59,

9=



3. FUNCTION OF THE "A-¥" POWER
GRADER.

The A-% Power Grader does heavy grading
jobs because of its All-Wheel Drive, AH-Wheel
Steer, greater flexibility, and tremendous tractive
effore.

The ability to at all times move the maximum
amount of material and simultaneously overcome
the side thrust caused by the load on the angled
blade, is accomplished by All-Wheel Drive and All-
Wheel Steer.

Largely because of these features, this grader:

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

(2) Will work in rough ground where other
motor graders cannot work at all.

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

(4) Will work on narrow trails, around cor-
ners, and in close places where other motor graders
cannot work at ail.

(5) Will work on the faces of steeper 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 statements ‘will
be found in the pages which follow.

485 .10

4. SHIPMENT FROM FACTORY.

Before shipment from the factory, the A-W
graders are assembled with the moldboard and con-
trolling parts for right hand operation.

Due to its unique design, the following type
of work may be done without the operator leaving
his station. (It is not necessary for him to get up
from his seat and reach around the windshield, to
remove or change linkage pins, or step to the
ground and procure suitable wrenches, hammers,
bars, or jacks, plus a helper, to change the mold-
board position on the circle supporting arms).

(1} Regular maintenance.

(2) Scarifying.

(3) Ditch cut. (Right or left).

(4) Flat bottom ditch. (Right hand).
(5) Ditching or maintaining in reverse.

{6) Wide reach or moving over ditch wind-
row.

(7) Side shift circle.

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

(9) Cut low or medium ditcch or bank.
(Right or left hand).

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

NOTE: See page 25 for lefi hand high lifc or bank
cutting operation.

- 10 -



5., PREPARING GRADER FOR BLADE
OPERATION.

After completely lubricating and
fueling the grader (page 6, grader; pages
66 and 67 IHC diezel; or pages 39 and 59
GM~-T71 series diesel), and learning the lo-
cation and method of the various controls
(page 9) proceed as follows:

(1) Adjustment of Blade Tilting Links.
Loosen 'the four vertical and the
two horizontal bolts at the links (20).
page 153.
For all general grading, set both tilting links
in the central position.

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

Tilt moldboard ahead full distance for light
maintenance.

(2) Cleaning Paint off Face of New Mold-
board.

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

(3) Moldboard Extension.

Ixtensions are available in 1 ft. or 2 ft
lengths.

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

One of either length may be put on either
right or left moldboard end and none on the other
moldboard end.

The gtandard length moldboard is

13 ft. (Bits are 6 ft. and 7 It.)

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

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

See the repair parts book for bits and exten-
sions repair part numbers. When ordering bits or
extensions always show quantity of each part wanc-
ed together with the repair parc number.

SPEEDS MAIN TRANSMISSICNE AUX TRANS, (MPH,

6. GEAR SHIFT CHART.

The 99 power graders are fitted_with
s5ix Torward speeds and two reverse,

The 1st and 2nd speeds are generally used
when ditching, heavy road maintenance, bulldozing,
and finishing. (When performing heavy work place
the hand throttle in wide open position).

The 3rd and 4th speeds are used for heavy to
light maintenance work and snow removal. Adjust
throttle to suit operating conditions.

The 5th and 6th speeds are used for trans-
porting machine overland.

CAUTION: Do not disengage clutch or
shift into neutral when descending hills.
Do not clash gears when shifting. (Stop
the machine when shifting).

-11 -



SECTION 2
EARTH ROAD CONSTRUCTION

The data on these pages show the "A-W" grading
but one side of the road. The other side is handled

in the same manner.

NOTE:

For all operating purposes and intent, the photos

and tllustrations shown in this section will apply

similarly to A-¥W graders fitted with

Vheels".
7. EARTH ROAD CONSTRUCTION.

a. Operating.

We recommend the operator first pracrice
with the controls, slowly placing the moldboard in
the various positions illustrated and explained in
the following pages. By proceeding in this way he
will learn all of the various operations much
quicker.

The hydraulic “Finger Control Levers” at
the operator’s station, when manipulated, control
the flow of oil. The operator controls the amount
of oit flow; namely, from the smallest perceptible
amount to full flow of nine gallons of oil per
minute,

The A-W power grader, with All-Wheel
Steer, will curn around on 2 thirty foot road or less,
and therefore it is very easy to quickly maneuver
it into practical operating position for maximum
loading of the work to be done. For similar reasons
the A-¥ may be quickly and easily turned at the
end of the section.

For many years Austin-Western power

graders have been sarisfactorily operated with all

drive wheels on slopes of all types of specifi-
cations, running from (2 to 1) to level grade.

¥hen operating an Austin-VWestern
power grader, always “ride the bank” with all
wheels, in order that the grader may be placed in
position to most effectively load the engine for maxi-
mum work. The reason for this is that All-Wheel
Steer and All-Wheel Drive make it possible to ef-
fectively hold and load the grader.

485.12

"Six Driving

Pollow these suggestions when grad-
ing with an A-W grader and the work will
be accomplished and finished in the short-
est possible time,

When grading less than (2 to 1) to vertical
bank, or extremely high bank sloping jobs, see the
recommendations on pages 13, 23, 24, and 26 to 30
inclusive.

8. GRADING ON (3 to 1) SLOPE.

The front and rear wheels are steered in order
to place the frame in offset postion. (Maximum of
2 to 1 slope).

AT
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| FT.

3FT.

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 (A) rep-
tesents one foot. One inch spacing on the right and
left vertical lines (B) represent one foor.

(C) This line represents a (1 to 1) slope. All
bank sloping work from perpendicular to horizon-
tal may be done with the A-% moldboard in the
high lift position. See pages 26 to 30 inclusive.

(D) This line represents a (2 to 1) slope.
By placing all driving wheels on the slopsg
grading may be very satisfactorily done from line
(D) down and thru lines (E), (F), (G), (H), and

(]}, when soil conditions permit. 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) slope.

NOTE: When grading from line (D) to horizontal,
locating the moldboard under the grader and plac-
ing all wheels on the bank, will make it pos-
sible for the operator to finish the work in a better
way and in the shortest possible time. The reason
for cthis is the full weight of the grader can most
effectively be placed on the moldboard and all

driving wheels. The engine, in turn, will be in po-
sition to drive the grader at its fully loaded capacity.

485,13 - 13 -
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10. STARTING A NEW DITCH.

When starting a new ditch do not attempt to
cut too deep the first vime thru. Straight steering
considered.

(1) Rotate circle, lever (2). Side shifc the
moldboard, lever (4), setting the toe of the blade
behind the front wheel.

(2) Elevate heel of blade, lever (3), so ma-
terial is delivered between the rear wheels as shown,

NOTE: Page 9 shows the locations of all control
levers, such as (2), (4), and (3) listed above. Keep
this in mind when reading the text as shown on the
following pages.

- 1k -
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I11. SECOND PASS, OR CLEANING
OLD DITCH.

(1)  Rotate the circle, lever (2). Side shift
the moldboard, lever (4), setting the toe of the
blade behind the front wheel, but not clear out to

outside edge of tire.

(2) Lower heel of blade, lever (3), so ma-
terial is delivered between the rear wheels as shown,

1}85._15

NOTE: All consecutive ditch curs are made in
the same fashion as shown., Remember, as dicch pro-
gresses deeper, the point of blade must follow the
dotted line to eventual shape of the ditch slopes and

bottom of ditch. This means that when another dicch
cut is made, both front and rear wheels must he pos-
itioned a little further to the left in order that the
toe of the blade can cut and follow the dotted line
to the eventual botrom of the ditch.

12, 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 all rear wheels on solid footing
and permits the use of full engine power and cap-
acity 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, positions the
rab away from ledge or obstruction.

-15 -
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The third pass or windrow move-over is
always the most difficult for any bur 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 wheels,

To perform this operation, proceed as follows:

(1) Steer rear wheels, lever (7), to max-
imum, toward the blade toe,

(2) Rotate circle, lever (2), and shift the
moldboard sideways, 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.,

(4) All consecutive windrow move-over
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 and all rear wheels on the
other side. The job will be finished quicker if this
is done because the full engine power is used effec-
tively.

13. THIRD PASS. OR WINDROW MOVE-OVER.

485.16

14. WINDROW MOVE-OVER IN BLOW SAND.

- 16 -
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(1) Steer rear wheels, lever (7), to extreme, The above shows wheel and blade adjustment
toward blade toe. for conventional maintenance operation.

(2) Rotate circle, lever (2), and side shift,
lever (4), to suit conditions, approximately as
shown. Guide grader with front steer, lever (6),
missing windrow with both front and rear wheels.

15. HANDLING OIL-MIX, OR HEAVY 16. CONVENTIONAL MAINTENANCE.
MAINTENANCE. (See above) (See above)

485,17 - 17 -



Extreme wide reach for finishing shoulders,
slopes, etc,, leaving no tire marks,

(1) Moldboard is side shifted, lever (4), as
far as it will go.

(2) Circle side shift ram piston rod, lever
(5), is retracted to position the circle to the extreme

right side.

(3) Rear wheels are steered, lever (7), to ex-
treme, toward heel of blade.

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

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

17. WIDE REACH, OR RESLOPING OF GRADE SHOULDERS.

185,18 - 18 -
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18. FLAT BOTTOM DITCH.

Circle side shift ram piston rod, lever (5), is
almost fully retracted. Circle can be rotated, lever
(2), to suit different width flat bottom ditches. Pre-
caution must be taken not to foul moldboard into
tires, transfer case, and guard.

19. GRADING IN REVERSE “BETW EEN
FORMS.”

The fully reversible blade and rear steer are
an ideal and very practical combination when oper-
ating and steering the grader while blading in re-
verse. The reason for this is because the front
wheels are not steered; instead, the operator steers
the grader by using thé 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 fronc 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 a-W
power grader.

2. GRADING IN REVERSE.
(Full Reversible Circle)

(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
lift. (Anti-clockwise when set up for left side high
lift). The reverse procedure is used to get mold-
board back into forward position again.

(2) 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 position
cutting edge is clearing ground approximately 2
inches. Caution should be taken not to foul tires and
transfer case guard.

(3) Use rear steer, lever (7), for guiding
machine when grading in reverse.

485.19 - 19 -
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21. GRADING CLOSE TO AN IMMOVABLE
OBJECT. (See photo above and illustration
to left)

The moldboard can be either extended or re-
tracted, side shift lever (4), without leaving the
“floor”, and "grade” maintained close to obstruc-
tions. Ditch lines can be straightened with ease.
This operation saves hand labor finishing time be-
cause the blade can cut right up to the guard rail,
post, or bridge abutment. The grader is momentar-
ily stopped and blade shifted hydraulically side-
ways without the operator leaving his station.
Grader is then moved forward and blade shifted
outward at once to full grading width,

22, BACKING OUT.
(See photo above and illustration to left)

When obstructions are encountered, steer front and rear

the ditch.

485.20

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 out of

- 20 -
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25. GRADING THE OUTSLOPE OF A LOW
BANKED DITCH.

All-Wheel Steer makes it possible for all
wheels to drive on smooth ground.

The rear drive wheels are steered to the right
sufficiently to permit the right rear wheels to drive
and ride the bank slightly. Most of the windrow
passes to the lefc side of the right rear tires, and

therefore the operator finds he can finish the com-
plete outslope job quicker and better.

The front drive wheels are steered and drive
on smooth 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 right
front wheel is riding the smooth bank in order to
permit the grader and engine to do its most effec-
tive wotk when heavy or light grading work is to
be done. The left front wheel is also driving on
smooth ground.

b. The above photo shows the right rear
wheels riding the bank slightly. It is driving on
smooth ground because the windrow is delivered
to the left of it. All wheels effectively travel
on smooth ground, permitting the work to be fin-
ished in the shortest possible time.

185,23 - 23 -



c. The above photo shows the A-W grader
sloping & bank, A tremendous cut has been taken

off the bank,

reasons:

(1) All wheels drive and steer om smooth
ground.

(2) The right front wheel is located close to
the bank ahead.

(3) The grader is steered in the offsec posi-
tion by the All-Wheel Steer. The windrow passes
to the right side of the right rear wheels. Hard or
soft spots in the bank do not cause the moldboard
to first suck into the bank, then push it out of the

L8524

Heavy cuts of this type are easy
work for the A-W grader, for the following

bank, because both front and rear wheels, together
with moldboard, are held into the work by the All-
VWheel Drive and All-Wheel Steer.

The surprising feature is that the operator
can cul more or can cut less at the bank, as he wishes,
by steering the rear wheels only.

INOTE: The front wheels and both right and left
blade lift controls at the operator’s station, are used
but very little when taking heavy or light mold-
board cuts from a bank of this kind.

Bank sloping work with a 4-% power grader
is easily performed and quickly finished.

- o4 -
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27. RIGHT HAND HIGH LIFT.

Before shipment from the factory, the
A-W power graders are assembled with the
moldboard and controlling linkage parts
in position for right hand operation, as
shown in drawing above.

As viewed from the operator's seat, the
top of the circle side shift eylinder will
be tilted toward the right. The removable
pin (A} is located in the lower hole as
showr.

Arm {B) is contacting the bottom side of
the right frame rail (this is explained on
page 28}. 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 30). 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
circle 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 hydraulic power
to side shift the bracket into position,
and reinstall the one attaching bolt at
(E) «

The A-W 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.

L85.25
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34, SCARIFIER AND BULLDOZER.
(See page 31)

8. General.

This grader may be fitted simultane-~
ouzly with both scarifier and bulldozer
attachments, parts (1) to (9) inclusive,
with hydraulie piping and connections.

NOTE: TITubricate all grease fittings with
general-purpose pressure gun grease
("Lithium" type preferred); two strokes of
Iubricator every 50 hours of operation.

b. To Fit Grader With Scarifier Only.

Parts (1) to (5) inclusive shown on
page 31 are required.

c. To Fit Grader With Bulldozer Only.
Parts (l): (2): (6).9 (7): (8)

inclusive are required.

and (9)

d. To Operate Scarifier.

The photo on page 31 shows the
scarifier block (4) and bulldozer blade
(9) in carrying position.

The gcarlifier tynes will be entered
into the ground when the scarifier hydrau-

485,32

lic control lever (9), page 9, at opera-
tor's station, is pushed a@head. The tynes
are ralsed when the lever is pulled back.
With pin (A} in upper hole of the tele-
scopic tube (8), the bulldozer blade will
not contact the ground.

Tynes may be ralsed or lowered in
block (4), after first removing the wedges
with driver (11). If englne 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.)
Keep on removing tynes until the engine
can pull the load.

When not using scarifier, remcove all
tynes. Proceed as shown in the following

paragraphs; (1), (2), (3) and (k).

If scarifier teeth become worn or
broken they mey be easlily replaced without
removing tyne. Tooth driver (10) is pro-
vided wlth each scarifier attachment.

e. To Operate Bulldozer.

(1) To change over from scerifier to
bulldozer operatlion, turn outward both
scarifier draft beam support levers (C),
page 31. (One on each side of grader.)

(2) 1lower the scarifier draft beams
agalnst the levers (C).

{(3) Remove both right and left srm
ball caps (D).

() 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) above.

(5) Ilower the bulldozer blade (9),
page 31, to the ground, then remove pin
(A). With hydraulic cootrol, move tube
(8) back sufficiently to enter pin into
hole position (B). The bulldozer blade
(9) may now be used effectively.

- 32 -



Fataa N

35. GIANT "V" SNOW PLOW,

The perts groups (1), (2), (6) end (7),
Page 31, must be on the greder in order
to attach and operate the gilant "V"
plow attachment.

A pin through the slotted hole in the
telescopic tube (A), shown above, is
provided in order that the giant plow
may Tloat over rough ground.

The amount of float of the "V' plow
is hydreulically controlled by the oper-

485.33

ator while in the ceb. Actually he can
operate the hydraulic controls to force
the "V" plow cutting bit into the ground
when plowing hard snow. This happens
when the pin reaches the lowermost point
of the slot in telescopic tube (A).

NOTE: ILubricate all grease fittings with
general-purpose pressure gun grease {"Lith-
ium" type preferred); two strokes of lubri-
cator every 50 hours of operation.

...33-
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Pin is inserted thru tube slot and inner shaft hole.

stroke, with plow on ground, blade can float up 7

This setting provides floating action in operating
inches approximately and down 2 inches approx-

position. Ground clearance, with plow lifted, is
approximately 20 inches. When ram is at end of imately.

13.00 x 24 Tires

Ground Line
ST

[}

RSV IST

je— 20"—w—approx.

Pin Setting:
Pin is inserted thru tube hole and outer shaft hole.

imately 20 inches. Cut below grade is approx-

This setting provides rigidity in operating position.
imately 2 inches.

Ground clearance, with plow lifted, is approx-
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FLOATING OR SEMI-RIGID

e 10" ~=—approx.

Ground Line

13.00 X 24 Tires

7S ' PLLS7/ ST
Pin Setting:
Pin is inserted thru tube slot and outer shaft hole.
This setting provides the same type of floating ac-

tion as shown in #1diagram Sufficient ram stroke
remains to hold the plow rigidly against the work,

®

HIGH CLEARANCE FOR TRANSPORT

with plow lifted, is approximately 10 inches.

permitting downward float only. Ground clearance,

c
L
=9
=9
. «f
w
g |
e T 13.00 x 24 Tires
£,
~ ~
. o
G
Ground Line
P NS N PP TRS
Pin Setting:
Pin is inserted thru tube hole and inner shaft hole.
This sewting provides high clearance for transport- imately 27 inches. Plow cannot he lowered
ing. It is necessary to block up plow to insert pin. ground.

Ground clearance, with plow lifted, is approx-
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Lo



36. SNOW WING.

NOTE: For all operating purposes

and intent, the photos, 1llustrations,
and text in this section will apply
similarly to either 99L or Super 99
graders.

The complete snow wing attachment
consiste of & rear mast, front bracing,
brackets and slide, conbrol mast and
wing assembly, all of vhich can be
assembled on the grader in a few hours
with common tools. {Each wing assembly
has installation instructions included
with the unit.)

The snow wing hydraulic system is
mounted on the rear mast and need
never be removed except for replece-
ment. (See page 149 for control
valve maintenance.)

Simple hydraulic hose connections
to the present grader system are
mede with equipment provided. (See

page 37.)
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All wing movement is done with cable inward over the rear wheels permitting

systems and hydraulic rams, one located passage through a space 11 feet high,

inside the reer mast end one mounted on 10 feet wide, with an over-all machine

the outside of the rear mest. The base, length of approximately 30 feet. To ac-

or inside end, of the push rod assembly is complish this, the wing 1s first lowered

raised end lowered by a hydrasulic ram lo-~ to the ground. Both pins are removed from

cated on the rear mast. the telescoplc rods and the forward end of

the wing is raised about 2 feet off the

All control handles are mounted on a ground. The rear 1ift ram is retracted

mast in the right front corner of the cab. and when the wing is high enough to reach,

Control rods run back to the valve bank the loose end of the 1ift chain is insert-

from the lower end of the control mast. ed into a slotted bracket located on the
fairlead at (A), page 36.

To raise any part of the wing, the NOTE: Lubricate all grease Tittings with
control handle is pulled to t@e rear,; and general-purpose pressure gUn grease
to lower, the control handle is pushed ("Lithiun" type preferred); two strokes of
forward. lubricator every 50 hours of operation.
Occaslonally hand oil all moving parts not
The rear end of the wing may be swung provided with grease fittings.

23~ i

O 27 28 29 30 2 32 28 27

9 18 17 16 15 14 13 7 12 [ 10

Snow Wing Hydraulic System (Piping Disgrem) and Controls
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SECTION 3

GM4+-71 DIESEL ENGINE AND CONVERTER OPERATTION

A - (Read warning, paragraph
(A}, this page)

37. BEFORE STARTING GENERAL MOTORS
DIESEL ENGINE. (Please read para-

graph €0, page 59)

a. Install (or close) cooling system
drain cocks or plugs. (See (B) above.)
Fill cooling system with sgoft waber to
within 2" of overflow outlet.
temperatures, use a non-evaporating type
of antl-freeze.

WARNING: Be sure to open points (A) in
order to permli alr in system to be bled
off, otherwise steem pockets will develop,
causing the cylinder sleeves and plstons
to score and seiZe due to overheating.

b. Fill crankcase (F) with lubricating

185.39

At freezing

C

0il to "Full" mark on dip stick (C). See
page LO and General Motors Operator's
Menual for recommended oils. If engine
has not been operated for considerable
time, remove valve cover and pour one
quart of engine oll over valve mechanism.
F1ll oil bath type air cleaners to indi-
cated level with clean engine oll.

c. F1ll fuel tank with high-speed
diesel engine fuel. (See page 41 and
General Motors Operator's Manual.) Prime
fuel system of secondary fuel filter.

d. Check lubrication of all moving
parts of entire engine. (See "lLubrication
Chart" in General Motors Operator's
Manual. )
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38. SELECTION OF "HEAVY-DUTY" LUBRICATING OIIS.

Satisfactory long-time operation of Heavy-Duty BEngines requires use of specially com-
pounded "Heavy-Duty Lubricants". These superior oils provide better lubrication,
possess more heat resisteonce, and counteract sliudge formation more effectively than
regular or premium motor oils. Heavy-Duty oils hold foreign matter in suspension and,
thus, allow the contaminants to be drained out of the crankcase when the lubricating

oll is changed.

Several types of "Heavy-Duty" lubricating oils are provided by the petroleum industry
for the varying service requirements of gasoline and diesel engines.

Only "Heavy-Duty" lubricating oils complying with MIL-0-2104 specifications should be
employed in engines manufactured by the Detroit Diesel Engine Division.

The recommended lubricating oil viscosity grade when operating under normal condi-
tions, at normal temperatures, is SAE 30. However, when prolonged exposure of the
engine to temperatures below freezing 1s unavoidable, it is permissible to use the
following lighter grades in order to facllitate starting.

Atmospheric Viscosity
Temperabture Grade

4302 t0 0° Fo.ovvvnn....SAE 20W
OO 'bO “200 Fo---o-nilvOOSAE low

NOTE: FOR COMPLETE COLD STARTING INSTRUCTIONS CONSULT
OUR NEAREST AUTHORIZED DISTRIBUTOR OR DEALER

All mineral oils deteriorate in service and it is, therefore, necessary to renev the
crankcase content at regular intervals to dispose of the acidic and resinuous materials
Tormed. The frequency of these oil changes depends upon the severity of engine serv-
lce, the quality of the lubricant, and the efficiency of filtration.

It is recommended that new engines be started with 100 hour oil change periods. The

interval may then be gradually increased, following the recommendations of the oil
supplier (based on analysis of the drained oil) until the most practical oil change
interval has been determined.

TO PREVENT DILUTION OF THE FRESH REFILL OIL SUPPLY FLUSHING OILS OR OTHER SOLVENTS
SHOULD NEVER BE USED IN OUR ENGINES!

Heavy-Duty lubricants will always appear dark-colored in use due to their exceptional
ability to hold fine carbon particles in suspension. Therefore, the color of the oil
cen no longer be used as en indicator for proper filter action. The removal of abra-
sive dust, metal paerticles, and carbon must be ensured by periodic replacement of the
absorption filter elements. OIL FILTFR ELEMENTS MUST BE CHANGED AT EVERY OIL CHANGE.

Selection of a relilable oil supplier, strict observation of his oil change period
recomnendations, and proper filter maintenance will ensure trouble-free lubrication,

thus longer engine life for your G.M. Diesel Engine.

NOTE: This entire page is a copy of Service Bulletin issued by General Motors
Corporation.
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39. SELECTION OF DIESEL FUEL QTLS.

The quality of the fuel oil used for high-speed diesel engine operations is & domi-
nating factor for satisfactory engine life. Suitable fuel oils must be clean, com-
pletely distilled, well-refined and non-corrosive to fuel system parts.

To permlt efficient combustion, the fuel oil selected must meet the voletility and
ignition quallty requirements of the engine which are governed largely by apeed, load
end atmospherlc temperature. To avold excessive deposit formation and premsture wear,
the sulphur content of the fuel oil must be as low as possible.

Distlllation range, cetane number and sulphur content are, therefore, the three most
important propertles of high-speed diesel engine fTuel olls.

The large variety of fuel olls marketed for diesel engine use may be divided into
four classes with thelr main properties as listed below in Table 1.

DISTILLATION CETANE SULFUR
90% FINAL NTENT
CLASS BOILING l BOILING
POINT —OR— POINT

(MAX) (MAX.) (MIN.) (MAX.)

A 580°F 875°F 45 0.259

B 575°F 625°F 45 0.509

C 6258°F 675°F 40 0509

b B8I5°F 725°F 40 *0,75 %

TABLE 1

In view of the large influence exerted upon combustion by the temperasture of the in-
teke alr, and the various fuel oll requirements for different types of engine opera-
tion, the proper class of fuel oll should be selected from Table 2 below.

Tﬁgpgp I(,:I)g.‘ };njgggm AMBIENT AIR TEMPERATURE
ABOVE | ABOVE | ABOVE | ABOVE
+BO°F +40°F O°F —20°F
Industrial Use C C B A
TABLE 2
~~~~~~~~~~ NOTES m ==

Engine operation at altitudes sbove 5000 feet requires use of next lighter clsss of
fuel oil.

During cold weather engine operation, the "cloud point" (the temperature at which wax
crystals begin to form in the fuel oil) must be below the lowest expected fuel tempera-
ture to prevent clogging of the fuel filters by wax crystals.

*Where use of fuel olls with higher sulphur content than 0.5% cannot be avoided,
lubricating olls of the "Heavy-Duty" S-1 type should be employed. (See "List of Heavy-
Duty 0ils" Form 7SE126.)

At temperatures below -20°F consult your nesrest G.M. Distributor or Dealer, since

particular attentlion must be given the cooling system, lubricating system, fuel system,
electrical system, and cold weather starting alds for efficient engine operation.

NOTE: This entire page is a copy of Service Bulletin issued by General Motors
Corporation.
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LO. INSTRUMENTS AND CONTROLS.

The operator should thoroughly familiar-

ize himself with the instruments =and con-~

trols provided for operation.

Regardless

of previous experience with other engines,

ll'

185.42

DESCRIFTION

Hand brake

Circle rotation

Ieft hand blade 1ift
Moldboard side shif't
Circle gide shift

Front steer

Rear steer

Right hand blede 1ift
Scarifier

Engine speed control
Cirele latch

Poot brake

Transfer cese gear shift
Transmiselon gear shift
Clutch pedsal

- ho o

16.

lT a
18.
19.

21.
22,
23.
21"0
25,
26.
7.

the operator will secure the best results
if he fully understands what each control
is for and how to use i1t.

DESCRIPTION

GM engine fuel shub-off
(IHC choke)
Water heat indicabor
Horn button
Starter button
GM englne emergency shubt-off
control
Engine oil pressure indicator
Converter oil pressure gauge
Converter oil temperature gauge
Chevron starting capsule chamber
Ammeter
Chevron starting primer
Light switch

L



L1, STARTING THE ENGING.

8. Place transmissiou shifting lever
(1), page 42, in disengeged or neutral
position.

b. The diesel fuel line from the sup-
ply tenk to primary filter (3), page 39,
is equipped with a shut-~off valve located
under fuel tank. Ttem (13), page Lk.
Make sure thils valve is open.

c. Afiter the operator has checked over
the engine and accessories and top vented
and filled the fuel filters (G) and (H),
page 39, place the engine speed control
lever (10), page 42, in one fourth open
position of the notched quadrant. (Pull
lever back.)

. Next press down on clutch pedzl (15)
then the starter bubton (19). The engine
should gtart in about 3 szeconds if englne
is warm. Never operate the starting motor
more than five seconds at a time. Allow
sterting motor to cool one minute and re-
peat the starting operation.

d. At ailr temperatures below 40O° F.,
starting of this engine requires use of a
cold starting aid consisting of a start-
ing fluid primer. (Drain the transmis-
sion and refill it with an oil that flows
readily at temperatures encountered.)

The photo on page 42 shows the location
of the "Chevron" starting chamber (24)
and hand primer (26). To operate this
starting expedient proceed as follows:

(1) Unscrew (counter-clockwise)
upper chamber cap of puncturing tool
(24). Place one or two capsules of fluid
(large or small, depending upon require-
ments established by trial) in the cham-
ber. Screw (clockwise) upper chamber cup
tightly onto the lower chamber. Adjust
engine throttle lever (10) to statting
position. Push puncturing plunger to bot-
tom, thus puncturing capsule(s) and re-
leasing fluid. Unlock primer plunger (26)
by turning counter-clockwise. Simultane-
ously crank engine (starting button (19)})
and pump primer plunger (26) until engine
starts. Continue to pump primer plunger
until englne runs normally on regular
fuel and until all fluid in entire appli-~
cator is injected into engine.

485.43

(2) Relock primer plunger (26).
Again unscrew upper chamber cap of punc-
turing tool (24). Remove and discard
empty capsule(s), observing precautions
against Tire and toxic hazards and cutting
hand on berbs near bottom end of punctur-
ing plunger. Again screw upper chamber
cap (24) tightly into lower chamber.
Occasionally remove the lower screen, lo-
cated inside the chamber, and carefully
clean out all broken pieces of capsules.
Also remove the fitting which serews into
the inteke manifold (I), page 39, and
clean the small nozzle hole. Clogged noz-
zles, pipes, or base will prevent Tuel from
flowing into the inteke manifold and result
in hard starting.

PRECAUTTIONS: Chevron starting fluid is
highly inflammable, explosive, and toxlc.
Gelatine capsules dissolve in water and
soften at high temperatures. Puncturing
plunger carries barbs near bottom to help
retract empty capsules from lower chamber.
Therefore safe handling of fluid, capsules
and plunger requires extreme caution in
avolding: Proximity of fluid capsules to
open flame, sparks or hot surfaces.
Spillage or leakage of fluid. Breathing
of fumes from fluid. Contact of capsules
with water. BSubjection of capsules o
high ambient temperatures (about 120° F.).
Cutting of hand by barbs on puncturing
plunger. "Chevron Starting Capsules" may
be procured from your fuel oil supplier.
These capsules are made by the California
0il Company, Barber, New Jersey, and sold
under the trade name "Chevron Starting
Capsules",

e. After the engine has started, check
the oil pressure gauze. It should regis-
ter approximately 50 pounds in 5 seconds
time. I the engine is cold, the oil
may be thick and viscous and will probably
show a high pressure on the gauge for the
first minutes of operation.

Operete the engine at minimum speed un-
til the water temperature gauge starts to
move .

Desjrable cooling water temperature:
160-185° F. Check engine coolant level.
AVoid prolonged engine idling. Keep air
box drain lines open. See number (19),
page 24, and (2), page 2C.
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AL LPRIMARY
OFILTER

FHTAKE

MANIFOLD

EBther Starting System

REF. DESCRIPTION REF,
1. Tank air vent pipes 12.
1A, Fuel tank measuring plug 13.
2. PFuel return line to tank 14.
3. Primary fuel o0il filter ® 15.
5. Water thermostat drain plug 15A.
6. Engine o0ll gallery pressure fitting 16.
7. Engine crankcase pan drain plug 17.
8. 0il gauge hose 18.
9. Water temperature indicator 19.

10. 0il pressure indicator 20.

11. Engine emergency shut-off control

DESCRIPTION

Diesel 0il maifn fuel line to filter
Fuel tank needle valve

Fuel tank drain plug

Diesel fuel tank

Filler tube cap with gasket

Chevron ether starting capsule chamber
Chevron chamber clean-out screen
Chevron ether starting primer

Chamber to primer ether line

Primer to manifold ether line

NOTE: See Repair parts Catalog for repair part numbers and
full description of all items shown on this page

Fuel System for GM 71 Series Engiline
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£, Erglne Falls Lo Start ol Tempera-
tures Above Froezing {327 1.).

(1) Tirottle not in sterblng posi-
Lion, improperly adjusted, or emergency
ghut,-off control button not pushoed down.
CORRKCTION:  Check adjuslment nod open
throttle. (See General Motors Upcrator's
Minual. )

(2} Fuel tank empty. Fuel supply
valve closed. Fuel supply lnsulfficient.
CORRGCTION: Check Tor choked fuel oil
filter elements as follows:

(a) Disconpect fuel return line
near arrow (2), page 4h, and place exposed
end of hose into a sulbable can. Then run
engine ab approximately 1200 R.P.M. and
measure fuel being rebturned from fuel re-
turn manifold. At 1200 engine R.F.M. the
return ghould be approximately l/E gallion
per minute at 15 pounds gsuge pressure.

{(b) When checking flow, observe if
air ls belng pumped through the fuel sysg-
Lem which will be indlcated by ailr bubbles
mived with the fuel snd willl appear as
foom on the fuel. If alr is present, cor-
rechb this conditlon by tightening all Tuel
connections on suction side of fuel pump.

() Check for dirt or chips in fuel
lines. Check for choked injector filters.
See 1f fuel pump ls working properly.
(Consult the Ceneral Motors Operator's
Manusl Tor further assistance.)
h2., STOPPING THE ENGINS.

The engine should 1dle for at least five
minutes before being stopped, the idling
being necessary so the englne may cool off
gradually and uniformly.

When an engine is running under load
there nre parts of ilL thaet will be hot,
particularly the top of piston and bottom
of the cylinder head.

Stopping suddenly wilthout allowing the
engine to cool will cause the water close
to these hot spots to boil, cresting steam
with probable distortion of engine parts.

485 .45

After the engine hes been idled o suffi-
clent length of tlwe, push speed control
lever (10), pece 42, forward. (If engine
does notl stop, pull up on the engine emer~
gency stop control (20), page 42, and hold
it there until the engine is completely
stopped. )

43. DEFORE STARTING THE DAYS OPERATION.
(Every 8 hours of operation)

8. Check the oll level with the bayonet
gauge (C), page 39, in the crankease.
Stop the englne and let 1t stand for at
least Tlve minutes, before rewling the o1l
level, as shown on the bayonet gauge.

b. Check air cleaner nnd see that nll
Jolnts nnd connections are alr tight.
Clean the oil cup and reflll with fresh
o0ll, the same weight as used in the crank-
cage.

In very dusty conditions, this may be
necessary every two or three hours to
clean the cup and refill with fresh oil.

c. Check radiator (read paragraph (a),
page 39). Refill with fresh clean water
or suitable anti-freeze to within 2" of
top. If water with high mineral content
is all that is availeble, add a neutral-
izing agent as shown in the General Motors
Operator's Manual.

Check the fins and pessages between
the tubes of the radiator and make sure
that they are free from any foreign sub-
stance that the fan may have drawm in.

d. Check the fan belt tension.
that the belt sleck is 3/L" to 1".
page T2 as example Tor checking.)

See
{see

e. Make a visual inspection for loose
comnections, loose nuts, bolts, cap screws
and oll and fuel lines.

f. Check fuel oill supply.

g. Every 50 hours: Drain small quan-
tity of fuel from both fuel oll filters,
(see (D) and (E), page 39), to remove water
eand sediment.

- W5 -



Lhi, AFTER EVERY 100 HOURS OF OPERATION.

a. Change the 0ll In crankcase with the
recormended oll (see page L40O).

Change oil filter elements (see page
47, paregraph 47).

Drein the old oll ocut of the crankcase
whlle the engine is hot.

b. Apply a few drops of oll along the
surface of the flexible tube for the emer-
gency stop control and with the fingers
flex the tubing a 1llttle to allow the oil
to penetrate through the wire.

¢. Clean air cleaner top tube and ele-
ment by weashing in fuel oil.

d. Drain one fourth pint of fuel oil
out of cocks (D) and (), page 39.

e, O0l1 generator and the starting motor
with a few drops of engine oil.

Do not oll excessively.

Check the water level of the batter-

ies.

485.46

In freezing weather, do not add water
to batteries after shutting down opera-
tion.

Add water at the start of operation to
avold Treezing.

f. Ipgine Tune-up.

(1) After first 100 hours and every
500 hours thereafter, check valve lash and
readjust to .009" hot.

(2) Check injector timing, adjust
governor if necessary and check injector
rack position.

Consult General Motors Operator's
Manual for performing engine tune-up ad-
Jjustments.

L5. AFTER EVERY 500 HOURS OF OPERATION.

8. Replace secondary fuel oil filter
element. (See (H), page 39.)

b. Replace primary fuel oil strainer.
(see (G), page 39.)

c. Drain water and sediment from fuel
oll tank.

d. Check fan, generator, and hydraulic
pump belt tension. (See photo at left.)

(1) To tighten fan belts, loosen the
two cap screws (A), then move slotted
bracket upward until belts have about
3/4" total movement at one side.

(2) To tighten generator belt loosen
cap screw at (B), then move generator out-
ward, until belt has about 3/4" total
movenent at one side.

(3) To tighten hydraulic pump belt,
remove four cap screws (C), and front
pulley flange.

Then remove shims es required at
center of flanges.

Then reinstall ouber flange and cap
screws (C). Belt deflection should be not
more than 1/2" total movement at one side.

- 45 -
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LG, AWTER EVERY 1000 HOURS OF OPERATION.

a. Clean the outslde of the engine by
washing with kerosene, distillate, or s
greage solvent., If the dirt ls thick,
allow to sosk for ten minutes, then wash
off the dirt with hose and water.

b. Remove the oil pan, wagh out any
sludge and clean the oil pump suction
screen. Inspect the inslde of the engine.
Check the oll suction screen for tight-
ness.

c. Flush the radiator with standard
flushing compound. (Read paragraph (a),
page 39.)

d. Inspect the babitery cables and sll
electric wiring. Replace frayed, worn,
or oll soasked wires with new ones of the
seaine dimensions.

e, Consult General Motors Operator's
Manual for further instructions relative
to "Preventive Maintensnce".

L7, ILUBRICATING OIL FILTER.

The life of this engine depends upon
clean oil being circulated %to all bear-
ings. Minute particles of abrasive matter
eventually accumulate in the crankcase of
the engine, and lubricating oil undergoes
changes which produce sludge, acids, gums,
varnish, and other harmful by-products.
The purpose of the oll fillter iz to zepa-
rate and remove the dirt and other forelgn
substances from the oll to prevent these
injurious materials from belng circulated
to the engine. Simple, common sense pre-
cautions for keeping dirt and oll impuri-
tiles away from precision made engine paris
will safeguard your engine against undue
wear and the operating troubles and upkeep
expense which are a natural result of that

condltlon.

a. Changing 0il Fllter Elements.
(100 hour intervals)

(1) Stop the engine.

(2) Remove the oil filter base

h85.47

drain plugs and allow the filter to drain
completely. (See (X) on photo, page 46.)

Clean off the filter case to Pre-
vent dirt dropping into the base.

Unscrew and remove the filter top,
or cover.

Remove the old element.

Wipe out the bage and case with a
cloth dempened with kerosene.

See that the case gasket 1g in
position.

Ingtall the drain plug or cap in
the filter base, and install the new f£11-
ter element.

Replace the filter top carefully.
Draw it up tight.

CAUTION: Do not drive or force
the retalning bar through the
oll filter, but carefully screw
the bar through the filter and
into the base threads. Before
tightening the retaining bar,
the top ‘should be turned slight-
1y on the gasket to assist in
properly seating the top; then
tighten the retaining bar
securely.

(3) Check the oil level at (c),
page 39, In the crankcase to see that the
o1l is up to the proper level. Refer to
"Lubrication Specifications" on page 40.

(k) Start the engine and see that
the oil pressure indicator is registering
pressure. (See page UA for pressures. )

(5) 1Inspect the Tilter for oil
legks.

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.

Consult General Motors Operstor's Manual
for further information.
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4L8. SELECTING PROPER OIL.

During cold weather the selection of
crankease lubricating olls should be
based on the lowest anticipated tempera-
ture for the day, to make sterting easier.
For hot weather operatlon the selection
should be based on the highest anticipated
temperature. Refer to "Lubrication Specl-
fications" on page LO.

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

4.
8. QGenersl.
Clean slr for combustion is assured
by an oll type air cleaner. A heavy

screen in the air intake cap (1) prevents
large particles from entering the air

L85.48

cleaner. The alr then passes to the oll
cup (5), where it goes through a bath of
oil. As the alir rises to the intake mani-
fold it passes through a serles of oil-
bathed screens and the fine dust is re-
moved. As the oil from the screens works
back down, it carries the dirt with it
and the dirt settles in the oil cup (5).

b. Refilling 01l Cup (Daily).

Loosen clamp screw (7) and remove the
cup (5). Remove the two wing nuts (6) and
lower the tray (4) for cleaning purposes.

Clean and completely refill the oil
cup every day, or after every eight hours
of operation (every two or three hours
when operating under dusty conditions).
Refill the oil cup (5) to the oil level
bead with the grade of oil specified on
page 40. (Fill the inner cup also.)

Bef'ore replacing the oil cup, clean
or wipe any oil or grit from the top bead
of the oil cup, oll cup retalning clamp,
and the surface under the clamp, to pre-
vent dust or dirt from entering the air
¢leaner st this point.

¢. Washing the Cleaner.

(1)} After every L0 hours of opera-
tion, particularly if the air Is heavily
laden with dust, chaff, or lint, remove
the entire sir cleaner from the englne,
completely disassemble it and wash the
parts thoroughly in kerosene.

Be sure to clean out the air in-
take pipe.

APter all the parts have been thor-
oughly cleaned, replace the air cleaner
body on the power unit. Make sure all
Joints are air-tight and pipes lined up.

Replace the air intake cep.

Completely £ill the oll cup (5) to
the proper level with the specified grade
of oll and replace it on the air cleaner.
Bz sure it iz held securely in place by
the cup clamp (3).
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d. Air Intake Cep and Screen.

The sgereen in the air ilnteke cap (1)
prevents chaff and other coarse dirt from
getting into the air cleaner.

This screen should be checked every
40 hours and kept clean and free from all
chaff, oll, dust, or paint, as clogged
holes in the screen will reduce the power
of the engine by restricting the flow of
alr.

e¢. QGeneral Precautions.

As an added precautlion against dirg
getting into the englne, frequently in-
spect the flexible rubber hoze connection
between the alir cleaner and the cleaner
pipe. If it shows any sign of deterilora-
tion, replace it.

Inspect the alr cleaner hose clamps
periodically, keeping them in place and
drawn up tight.

CAUTTON: Faillure to service the
alr cleaner as explained in
paragraphs (b), (c) and (d),
will result in dust entering the
engine, causing rapid premature
wear Lo the internsl engine
parts, such as pilston and sleeve
groups, also valves and crank
shaft assembly. The costs are
borne by the owner, including
labor parts installabion.

50. ELECTRICAL EQUIPMENT.
(12 volt system)

a., Adjustment.

Improper adjustment of any of the
electrical units mey result in serious
damage to the equipment.

It is recommended that unless the
mechanic is familiar with the operstion
and edjustment of the unlts, he make no
attempt %o do this work.

If repair or adjustment Is required,
it is suggested that a qualified electri-
cal mechanlc do the actual work, as he
wlll have the necessary testing equipment
and technical informetion required to
perform this job.

485.49

Before working on eny part of the
electrical system, first disconnect one
battery cable. Do not recomnect the
cable until all other equipment has been
connected. This will avoid shorting and
causing damasge to any of the electrical
unitse.

Be sure all terminals are clean and
securely fastened and thet there are no
broken wires enyvwhere in the electrical
system.

b. Specifications.

The wiring diagram of this 12 volt
wiring system is shown on page 50.

The "Positive" side of the batteries
is grounded at the starter.

The starter is solenoid operated, with
starter switch button locabed at the
operator's position (see (19), page L42).

The standard generabor, with standard
regulator, is 12 volt, 375 watt capacity.
Also see General Motors Operator's Mesnual
for further general instructions.

Extra heavy duty generator equipment
is gvailable where additional losd is
placed on the electrical system. Consult
Parts Catalog for information.

For accessory wirlng disgram, see page
51 of thls manual.
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51l. STORAGE BATTERIES.
(Located Back of Operator's Seat)

a. New storage batteries should be reg-
istered with the nearest battery service
station.

b. The batteries store the current pro-
duced by the generator and energize the
starting motor and the electrical controls
that are part of the electrical system.
See that the batteries are kept fully
charged. In extreme cold weather, the
terminal voltage of a battery drops as
much as 30%, and it is sometimes advisable
for quick starting to connect an addition-
al six volt battery in series. The addi-
tional battery should be removed as soon
ag engine i1s started. Connect the batter-
ies to the unit. See Wiring Diagram, page
50. On initial start be sure to polarize
generator.

Check the electrical connections on
the ammeter, starting motor, starting
switch, generator, and voltage regulstor.

Keep all battery terminals clean and
tight. Loose connections cause the volt-
age regulator to chatter, which may result
in early fallure of the regulator. If
terminals show a tendency to corrode,
clean and apply a thin coat of vaseline.
Keep the outside of the battery clean.
Neutralize any electrolyte on the' surfaces
with a cloth saturated with ammonia or
blcarbonate of soda (one pound of soda to
one gallon of water), then wash off and

dry.

c. Vent Holes. Keep vent holes in bat~-
tery filler caps open.

d. Electrolyte lLevel. The electrolyte
in each cell should be 3/8" above the sep-
arators. Keep the electrolyte up to this
level gt all times to prevent battery
Tallure. When the electrolyte falls below
this level, pure distilled water should be
added. Never use hydrant water or any
wabter which hag been in a metal recepta-
cle. Keep pure distillied water in a glass
Jar on hand for battery use only. To put
water in a cell, use a clean syringe.

When adding water to the battery in tem-
perature near the freezing point (32° F.),
always operate the engine long enough to
mix the weter and the electrolyte, or
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damage t0 the battery from the water
freezing will result.

CAUTICN: Acid or electrolyte
should never be added except by
a skilled battery man. Under no
circumstances add any special
battery "dopes", solutions, or
powders.

e. BSpecific Gravity of Electrolyte.
The specific gravity of the electrolyte
indicetes the relative condition of the
battery cherge and warns when 1% mey be
necessary to increase the generabtor charg-
ing reate or to recharge the bettery.

Inspect the battery once a week or
more often to maintain correct specific
gravity. Opecific grevity reading of at
least 1.250 corrected to 80° F. should
be maintained (see chart).

If the specific gravity of the elec-
trolyte is less than the required figure
in the chart, the generator charging rate
should be increased, or the battery should
be recharged with standard swxlliary bat~
tery recharger.

CORRECTIONS FOR HYDROMETER READ-
INGS WHEN BATTERY TEMPERATURE IS
ABOVE OR BELOW 80 DEG. FAHR.

ADD CORRECTION
TO HYDROMETER
READING

SUBTRACT CORRECTION
>~ FROM HYDROMETER
READING

TEMPERATURE

Hydrometer Reading Correction Chart
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When testing for specific gravity, use
both & battery hydrometer and thermometer.
Remove the filler caps. With the thermo-
meter, test the temperature of the elec-
trolyte. Then insert hydrometer in each
cell and determine the specific gravity
reading.

Specific gravity readings should not
be made immedistely after wakter has been
put into the battery. Take readings
either before the water is added or after
the battery has been on charge for some-
time.

All cells should show approxinmately
the same specific grevity reading. Wide
varigtion indlcates something wrong. See
your nearest battery service station.

f. Babttery Voltage. With the batiery
fully charged, and on charge at the normal
rate, the average cell voltage at 80° F.
ranges between 2.5 and 2.7 volis; at
100° F., between 2.4 and 2.6 volts.

INSTRUMENT PANEL.

52.

To replace the 15 amp. fuse under switch
(A), shown on photo above, remove the four
cap screws (1), after which the panel may
be lifved up and tipped over, exposing the
fuse block. Access to underside of
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instrument panel may also be accomplished
through removable panel on outside of cab
wrapper sheet.

53. COOLING SYSTEM.
a. Operatlion.

The cooling system sutomstically main-
talns the most desireble engine tempera-
ture under normal operating conditions.

Witen the engine 1s started cold, a
thermostat of the by-pess type prevents
circulation to the radilator and allows the
coolant to clreulate only through the cyl-
inder head and around the cylinders of the
engine. When an effliclent operating tem-
perature has been reached, the thermostat
is wide open and the by-pass is closed,
allowing the coolant to circulate through
the engine block, cylinder head, and radi-
ator.

b. Rust Prevention.

Suitable treatment of the water for
corrogion prevention will reduce rugting
at least 95%. Rust iphibitors for the
cooling system are ilnexpensive and simple
to use end should be used in the propor-
tiong recommended by their manufacturers.
Starting with the system clean, Fi1l it
nearly full with fresh water end add the
recomnended dosage; then operate the en-~
gine untll it reaches opersting tempera-
ture, when the thermostet will open and
establish circulation through the radistor
end engine block for complete mixing.

Where anti-freeze has been used, drain
the solution after freezing weather iz
past. Flush the system thoroughly and
clean if necessary. Then insiall a fresh
£11ling of summer rust inhibitor and
water.

In a system that wes clean origineily,
the appearance of rust in the radlator or
in solution i1s en indlcetion the inhibitor
is weakened, In vwhich case the solution
ghould be dralned,® the system flushed, and
a fresh ©illing Iinstelled.

c. Cleaning Out Dirt and Sludge.

Open the drailn in the bottom of the
radisbtor. Allow the system to drain.
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Close the draln. TL1l the cooling system
with a solution of two pounds of ordinary
baking soda mixed with sufficlent water to
f1ill system. ¥Following directions in

paragreph (a), page 39.

leave off the radiator filler cap and
operate the engine until the water is hot.
Then drain and flush with clean water.

d. Filling Cooling System.

Close the draln in the bottom of the
radlator.

Filling the radistor with water to a
level slightly below the bottom of the
P1ller neck will allow for expansion of
the coolant under normal operation condi-
tions. Soft, or rain water is recommended
as it does not contaln minerals which form
scale and eventuslly clog the passages.

(See paragraph (a), page 39.)
e, Radiator Core.

Overhegting is often caused by bent or
clogged redistor fins. If the spaces
between the Ling become clogged, clean
them with an alr or water hose. When
straightening bent fins, be careful not to
injure the tubes or bresk the bond between
the fins and tubes.

5. EXTREME HEAT OPERATION.

The engine will operate satisfactorily
in extreme temperatures without additional
adjustments.

g. Iubrication.

Particuler care should be given to
the engine crankcase to see that it is
kept to proper level with lubricante of
correct grade, shown on page %0.

b. Fuel System.
Keep the diesel fuel tank well £1l11-
ed to avoid condensation of molsture with-

in the tanks. Be sure the vents at the
fuel tank are open and the cap is on tight.
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¢c. Bakbteries.
{Located Back of Operator's Seat)

Ingpect the babteries frequently to
see that the electrolyte is at the correct
level and of' the correct specific gravity.

d. Cooling Sysbtem.

Check the tension of the fan belt
frequently. Keep radiator filled with
clean, soft, fresh water. Radlator fins
must be kept free of accumulated dirt,
leaves, insects, ete. Remove the hood
sides to asslst In better ventllation at
the rediastor core fins. When operating in
extreme dust conditions, check the air
cleaner as often as necessary Lo lunsure
against accumulation of dirt. Keep oil
cup, upper elements, sud upper tube clean.

(Please read complete instructions
shown on pages 48 and L9, under "Ailr
Cleaner".)

55. COLD WEATHER COPERATION.

If the englne is to be operated in tem-
peratures of 22° F. or lower, observe the
following precautlons:

a. Lubrilcatlion.

Be sure to use the correct grade of
oll in the engine crankcase as shown on

page k0.

b. Fuel System.

(1) 7Fill the diesel fuel tank at
the end of the day's operation to avoid
condensation of moisture in the tank.
(See page U4l.)

First and second stage fuel fil-
ters (G) and (H), page 39, should be
checked and elements replaced abt start of
winter seasson. Suctlon lines Ffrom fuel
tank to filter should be checked for alr
lesks. ILow pressure fuel lines should be
checked and replaced if there are any
signs of deterioration or cracks.
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(2) Only highest grade fuel oil
(see page hl) for winter operation should
be specified when ordering, and a definite
check should be made that the specified
fuel oll is being delivered. Fill the
fuel tank at end of the day's operation,
to prevent moisture from collecting in the
tank. A quantity of fuel should be drain-
ed from the fuel supply tenk and if there
is eny rust or corrosicn, the tank should
be drained completely and flushed. Tuel
storage tanks should be checked for possi-
ble rust or corrosion and if necessary, a
filter installed on the outlet connection.

¢c. Batteries.
(Located Back of Operator's Seat)

Check the specific gravity of the
electrolyte frequently to determine the
charged condition of the batteries. It is
important to keep the batteries fully
charged in cold westher for two reasons:
(1) to maintain the operating efficiency,
and (2) to avoid freezing. In extreme
cold weather the terminal voltage of a
battery drops as much as 30% and it is
sometimes advisable for quick starting to
connect an additional six volt batiery in
series. The additional battery should be
removed as soon as the engine is started.

d. Cooling System.
(See page bA for capacities)

(1) Keep the radiator filled with
a good anti-freeze mixture ("Ethylene
Glycol"), or if the system is drained
nightly, the introductlion of warm waber
added slowly will facilitate sterting.
(See paragraph (2), page 39.)

(2) When operating temperature is
32° ¥., (0° C.) or lower, there ls danger
of the water freezing in the cooling sys-
tem. To overcome this conditlon use one
of the recommended anti-freeze solubtions.

Before £illing the cooling system
with antili-freeze, drain and clean the
system as described on page 53, paragraph
53. Refill system followling instructions
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in paragraph (a), page 39, and check the
rediator, water pump, all gaskets, and
hose connections. If any leaks are found
make repalrs before fi1lling with anti-
freeze.

(3) Drain the cooling system by
opening the drain at the bottom of the
radiator and points (A) and (B), page 39.
Remove the radistor filler cap. See that
the drain is not plugged and that the
water drains out completely. Anti-freeze
solutions. Never mix anti-freeze solu-
tiong, as it will be difficult to deter-
mine how much protection against freezing
the solution has.

Never use honey, salt, kerosene,
fuel oil, glucose or sugar, calcium chlo-
ride, or any alkaline solution as an anti-
freeze.

Do not use denatured alecchol as an
anti-freeze if other materials are aveil-
able, because it boils at 173° F. If it
is necessary to use alcohol, check the
solution frequently with the hydrometer to
be sure you have adequate protection for
the prevailing temperature. Replenish
solution vhen necessary at your responsi-
bility.

(&) TIF NO ANTI-FREEZE IS AVAILABLE
drain the cooling system completely after
operation. Before refilling (read para-
graph (a), page 39), cover the radiator
completely, start the englne, and fill the
systen immediately with water. This will
prevent the raidator from freezing during
the warm-up period.

56. OPERATING PRECAUTIONS.

8. SAFETY FIRST! Never £ill the fuel
tank when near an open flame or when the
engine is operating. When pouring in the
fuel keep the funnel and container in con-
tact with the metal of the tank to avoid
the possibility of an electric spark
igniting the fuel. Never light matches
near the tank vent, as the alr within
several feet is permeated with a highly
explosive vapor.
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b. Never operate the engine under load
until it is thoroughly warmed up.

The engine speed control lever should
be adjusted to suit the load to be handl-
ed. Refrain from elipping the tires.

Never operate the engine at more than
the no loed engine speed. Excessive
speeds are harmful.

Operate a new engine with a light load
for the first thirty to thirty-six hours
at about three-quarter throttle.

c. The fuel tank is provided with sir
vent tubes, These vents should be kept
open to assure a proper flow of the Tuel.

d. Immediately after the engine starts,
check the oll pressure indicator to see if
it is registering the proper pressure (see
page 4A, for proper oil pressure). TIf it
is not, stop the engine and inspect the
0il system to find the cause of failure.

e. Check the tension of the fan belt.
Tension is correct when the belt can be
depressed by your thumb 3/4" midway be-
tween the pulleys. If belt tension is not
correct, adjust as outlined on page 46,
paragraph 45D,

For the most efficient operation, the
heag indicator needle should be near
180~ F.

f. Be sure to clean the air cleaner and
to replace the lubricating snd fuel oil
Tilter elements at regulsr intervals.

g. DNever operate the starting motor
moye than five seconds at a time. Allow
the starting motor to cool a few seconds
apnd repeat the starting operation.

h. Never pour cold water into the
radiator 1f the engine is very hot. Stop
the engine for 30 minutes, then restart it
and let i1t idle while slowly pouring

L85.56

the water into the radisator.
57. STORAGE INSTRUCTIONS.
8. Preparing Engine for Storage.

When engine is to be idle for a period
of time it should be stored in a dry and
protected place. To leave equipment out-
doors, exposed to the elements, will re-
sult in materially shortening lts life.

. The following procedure should be
Tollowed when the engine is placed in
storage for sixty deys or more. Lubrica-
tion instruections should be repeated every
six months thereafter. If these precaun-
tions are not taken, there is great danger
that the engine, pump, and nozzle parts
will be serlously dameged by correosion and
gumming. Such damage can be very expen-
sive and far outwelgh the inconvenience
and negligible expense of the protecting
measures advocated.

(1} The crankshaft must be turned
several revolutlons every 30 days. This
redistributes the oil over the internal
and highly finished parts of the engine
and fuel Injection pump apparatus.

(2) After protecting electriecal
parts, wash, steam, or otherwise thorough-
ly clean away all dirt, grease, etc. from
all external parts of the engine, and
housing. Drain the motor crankcase and
oil filters and reflll to proper level
with specified clean lubricating oil.
Drain the fuel tank (15), page Lh.

Drain the fuel filters. Secure a
gallon can having screw top. Solder into
the bottom of the can a suitable shub-off
valve and connection. The suction hose
(312), page 4b, is to be attached to the
bottom fitting of the can. FILll the can
with a high quality rust preventing flush-
ing oil. In emergenciles, a flushing oil
mixture of one-~half kerosene and one-half
good grade of light engine lubricating oil
may be used.
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The properties of these olls which
render them useful for this type of appll-
cation are:

Good Aging Stability. High resis-
tance to gumming, oxidetion, and polymeri-
zation.

Low Pour Point and Viscosity.
Freedom {rom acids, asphalts, resins, tar,
and water.

(3) Open shut-off valve at fuel
can. {Remove cap from cen.} Fill fuel
0il filters (G) and (H), bleeding air from
same. (See page 39.)

(4) Start and run the engine (at
about 1/4th throtile) on the oil in the
gallon can. Running the engine in this
way will clean the pump together with
lines and nozzles of diesel fuel oil.
Whatever oil isn't burned by the engine
will be bhy-passed into the main fuel tank
and may later be drained.

Stop the engine just before the
gallon can ls empty. This is necessary in
order that the fuel pump, together with
fuel filter and lines, will be fuil of the
clean oil while the engine is in storasge.

(5) Drain and flush entire cooling
gystem. All drains should be opened so
that weter or other cooling flulds will
not be trapped in the system.

(6) Loosen belt tension and wrap in
paper.

(7) Partially disengage clutch and
block the foot lever so clutch cannot
accidentally be engaged. Clutch plates
may stick if allowed Ho remain in engaged
poegition.

(8) Remove battery and store in a
warm, dry place. A battery gquickly loses
its charge stending idle; consequently, it
must be checked end recharged every three
to four weeks.

(9) Coat every exposed or pdlished
metal surface with a generous amount of
grease or other rust preventive.

(10) Seal every entrance to engine
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(exhaust pipe, alr filter) carefully to
prevent entrance of molsture.

b. Removing Engine from Storage.

(1) Remove the protecting covers and
seals covering all entrances to the engine
(exhaust pipe, air filter).

(2) Fill the fuel tank with clean
fuel of the proper specifications (see
page 41), meking sure the fuel reaches the
filters (G) and (H), page 39.

(3} Remove the paper from between the
belts and pulleys snd adjust the tension.

(4) Drain the crankcase and refill
with oil of the proper viscosity. (Page
L1.)

If the engine 1s to be opersated in
temperstures of 32° F. and above, refill
with clean, fresh, sof't water. Follow
instructions outlined in parsgraph (a),
page 39. If the engine 1is to be operated
in temperatures below those indicated,
anti~-freeze cooling solubtion will be re-~
quired. Check to be sure full gquantity is
present.

(5) Ioosen air inteke at top of in-
take manifold and pour sbout two table-~
spoons of lubricating oll Into manifold.

(6) TInstall fully cherged babteries.
Be sure the proper connectione asre made.

(7) Crank the engine. This will re-
lubricate the plston groups and crankshaft
bearings.

{8) start engine and let it run slow-
ly. (Follow instructions shown on page
43.) Observe if any inteke or exhsust
valves or rocker arms, are sticking or not
being oiled. If so, pour several gquarts
of 011 over the valve stems. Watch parti-
cularly for overheating of the engine, ex-
cessive vibration, or any unusual noises
that msy indicate something is wrong.

CAUTION: Do not acceleraste the
englne rapidly or operate at
high speed immediately after
starting.
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Allison Torque Converter Assembled to GM4-71 Engine

60. ALLISON TORQUE CONVERTER.

In-verrenty and out-of-werranty fleld
service for the GM englines and Allison
torque converters is rendered by the GM
Servicing Dealer nearest you.

The Austin-Western dealer nearest you
will be pleased to be of asslstance to you
in securing maximum life expectancy from
these units. (Always consult the Allison
Converter Service Manual and GM Operstor's
Manual packed in the tool box and shipped
with the grader.)

1. Simple Maintenance.

Because the converter has only four
major moving parts which are running in
oll, the job of maintaining the converter
is relatively simple., The oil level
should be checked daily and an eye kept
open for oll leaks.

2. Checking 0il lLevel.

How To Check Oil Level. The oil
level must be checked while the converter
is cperating, engine 1dling. Withdraw
the dip stick (X) shown sbove, wipe 1t
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off, then lusert 1t, making certain it is
"bottomed". Pull it out and check the
reeding. If the oil is at, or below, the
add merk; bring the oll level up to the
"full" mark. Do not overfill the convert-
er, for too much oil will cause foaming
end high oll tempersature.

3. When To Change 0il. 01l must be
changed every 500 hours of operation {or
whenever oil shows traces of dirt caused
by the effect of high operating tempera-
tures. )

L, gyge of 0il. (Please also read
next item 4A.} For Allison converters
having the externsl by-psss valve con-
verters under serial #3072) is Stanotorgue
Converter Fluid, made by Standard 0il Co.
of Indiana. The alternate suppliers are:
Torque Fluld #35, made by Esso; Texaco
Torque Fluld, made by Texas Company;
Torque Fluid #4, made by Cities Service;
RPM Torque Fluid #3, made by Stendard 0il
of California.

La, e of 0il. For Allison convert-
ers serial 70073 and up, having the inter-
nal by-pags valve, use the following
olls.

- 59 -



For +10° F. and higher - Use hydraulle transmission fluild, Type C, vhere avail-
able, or MIL-L-210kA, some of which are shown in chart.

Trade Name

Carter Heavy Duty Motor 0il SAE-10W
Conoco Hyd. Transmission Fluid, Type C
Delvae 011 910

RPM Transmission Fluid C©

RPHM Transmission Fluid ¢

RPM Transmission Fluid ¢

RPM Transmission Fluid C

Shell Donax T-5

Sighal Trensmission Fluid ¢
Stanclube HDM, SAE-10W

Texaco TL-2969

Trojan TC Fluid 250

Trojan TC Fluid 250

Marketer

The Carter 0il Co.
Continental 0il Co.

Socony Mobil 0il Co.

The California Co.

The California 0il Co.
Standard 0il Co. of Texas
Stand. 0il Co. of British Columbia, Ltd.
Shell 011 Co.

Signal 011 Co.

Standard 01l Co. of Indiana
The Texss Company

Cities Service Gil Co.
Arkansas Fuel 0Qil Corp.

For #10° . and lower - Use a minersl base oil meeting the following specifica-

tions.,

Viscosity at 100° F.
Viscosity at 210° F.

Pour Point
Flash Point

Copper Strip Test
ASTM #D 130

Cabinet Humldity Test
(Anti-rust and anti-
corrosion)

L4 Test

Foam Test

55-65 SSU
35-38 s8U

-30° 7.

300° F. Min.

Wegative

Corrosion around edge of
panel only

Pass

Pass

The following oils are represented by the respective suppliers as meeting the
above speclfications. Responsibility for the quality of a lubricating oll and its per-
formaence in service must remain with the oil company marketing the lubricant.

Brand

Esso
Texas Co.
Cities Service
Standard 0Oil of Calif.
Standard 01l of Indiana

Type

Torque Fluid #35

Texaco Torgue Fluid

Torque Fluid #h

RPM Torque Fluid #3
Stanotorque Converier Fluid

Since new products are continuously being tested by the oil industry, the listing
may not contain all products marketed at the time of issue.

I the afore-mentioned recommended oils are not used, the converter may be

damaged internally.

485.60

- 60 -



5. Sterting the Alllison Converter
with GM Engine.

The initial warm up pericd is the
most important part of converter opera-
tion. After the engine has been started,
the throttle should be left in idle or
closed position until the engine water and
converter oil temperatures have reached
the minimum operating temperature. This
method of starting will allow the viscos-
ity of the oll in the converter to thin
dovmn enough so 1t will flow freely through-
out the converter's working parts.

The grader can be pubt to work at
partial throttle and light loads after the
warm up period has been completed.

Under no condition should the grader
be put to work immediately after starting
the engine. Always allow the engine ample
time to warm up gt low throttle setting.

6. Always consult the Lubrication and
Preventive Maintenance section, as shown
in the General Motors Diesel Engine Opera-
tor's Manual, packed in the tool box and
shipped with the grader. (For example,
information is shown relative to mainten-
ance that should be applied to the oil
cooler and which is a very important item
as applied to satisfactory "Torgque Con-
verter" and "Engine" operation. {(See page
59, reference (X1) for location of oil
cooler.)

Re
H-ENGINE SHUT-OFF Eg = o
CONTROL ALl
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END VIEW
TAWL-SHAFT GOVERNOR

6l. TAIL-SHAFT GOVERNOR.

]
: . IK vl

The above lllustration shows 'Torque Converter'" tail-shaft governor linkage adjust-

ment and other data.
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a. If engine surges it can be cor-
rected by adjusting surge screw (P) in or
out, as the condition might require. Be
sure to tighten jam nut after adjustment
has been made,

b. Be sure socket head set screw (R)
on governor pulley is securely tightened
to eliminate any chance of pulley becoming
misaligned ceusing premature belt failure.

c. Be sure to f£ill tail-shaft govern-
or with engine oil at (X¥X) until it shows
the proper level at oil level plug (X).

1. Disconnect control rod (I) at
engine governor control and operate gOV -
ernor by hand. Check engine RPM at (G) by
holding governor arm open to determine if
engine develops approximately 2200 RPM.
Stop engine.

2. Check belt on governor drive for
proper tension and alignment of pulley to
be sure the belt does not contact the
opening in the converter housing.

3. Attach rod (I) to engine govern-
or arm &t (G) and to the top hole in arm
(K). This arm is keyed to the cross shaft
at the rear of engine block. Control rod
(1) is approximately 23-1/L" between pin
centers.

L. Disconnect engine throttle con-
trol rod (T) at pin (D).

5. Adjust eyebolt (C) to obtain

about 1/4" gap at point indicated by (E).
This distance may vary plus or minus 1/4",
depending on varlation in connecting link-
age. It may be necessary to adjust idling
screw (A) to obtain this adjustment. At
this time, spring (0) must be free so it
can be moved easily, but not a loose ad-
Justment.

6. Adjust control rod {J) to ap-
proximately 11-3/L" from pin centers and
connect arm (M) at cross shaft on rear of
engine block and lever (L) on tail-shaft
governor.

7. Loosen lock bolt (F) on arm (M).

8. Move lever (N} toward wide open
throttle position. This will bring ad-
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Justing screw (B) against bumper plate.
(This adjustment (B) is for full RPM and
the threaded portion should extend through
the lever arm about 3/8".}

9. Move arm (K) to bring engine
governor to wide open position. (This is
toward rear of engine block.)

10. With lever (N) and arm (K) held
in wide open position, tighten lock bolt
(*) on arm (M) securely. This insures the
tail-shaft governor of having full travel
on the engine governor.

1l. With governor linkage completely
agssembled, check travel of arm (X) to be
positive of full travel on engine govern-
or. At this time, if more travel is re-
quired, it can be obtained by backing full
RPM adjustment screw (B) away from the
stop.

12. Attach engine throttle control
rod (T) at pin (D).

13. BStart engine. Test tail-shaft
governor action. To check the governor
action, place transmission in 3rd gear and
low range, set hand brake, and step on
foot brake pedal. Open throttle to about
the Lkth notch on the throttle quadrant, or
approximately 1/% open position. Engage
cluteh. Governor will now respond under
these simulated load conditions.

4. Check engine governor to be sure
it has full trevel at (G). Use tachometer
and check RPM of engine, which should be
about 1650 RPM under these conditions.

15. Tdle engine, and check RFM at
idle speed. The engine should idle al
approximately 900 RPM. If this idle can-
not be obtained, it mey be necessary to
change eyebolt adjustment (C).

16. Engine shut-off control (H) is
the only means provided for shutting off
engines equipped with tall-shaft governor.

Install endless belt on tail-shaft
governor drive. {Use genuine A-W part.)
To install this belt it is necessary to
remove the propeller shaft (clutch to
transmission), the clutch and clutch
shaf't, and the clutch cover from the unit.
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SECTION 4

IHC UD-14A DIESEL ENGINE OPERATION

62. ENGINE OPERATION.
a. Engine Speed Control Lever.

Lever (10), page L2, controls the
speed of the engine. When set in a given
position 1t maintains a uniform engine
speed under variable loads. Pull the
lever backward to increase the speed.

b. Compression Release Lever.

Pulling toward the operator on the
compression release lever (X), page L2,
converts the diesel engine into a gasoline
engine for starting.

c. Choke BRutton.

The choke (16) aids in starting the
engine when it is cold. Pulling the choke
out shuts off the air to the carburetor,
glving a rich mixture.

d. Starting Switch.

: Pressing the starting switch button
(19) completes the electric cilrcuit be-
tween the battery and the starting motor,
causing the sbarting motor to crank the
engine. See paragraph 63, -e., this page.

e. 0il Pressure Indicator.

The oil pressure indicator (21} shows
whether the lubricating oil is circulating
through the engine. (See page 4A for oil
pressure. )

. Ammeter.

This instrument (25) indicates the
charging rate of the generator or the rate
at which the battery is being discharged.

g. Heat Indicator.
The heat indiecator (17) registers the

temperature of the liquid in the cooling
system. The indicator should be near
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180° F. for normsl operation.

h. Radiator Shutter. (winter usage)
Radiator shutters are available and

should be installed when the engine tem-

perature cennot be held near 180° F.

63. STARTING ENGINE IN GASOLINE.

a. Place transmission shifting lever
(14) in disengaged posgltion.

b. Open gasoline tank shut-off valve.
The diesel fuel line from the supply tank
to fuel transfer pump is equlpped with a
shut-off valve (13), page 4. Make sure
this valve is open.

¢. Place the compression relesse lever
(X), page 42, in the gasoline (starting)
position. Pull toward the operator.

d. Place the engine speed control lever
(10), page 42, in forward (shut-off) posi-
tion. This lever should remain in shut-
off poslition until the engine is switched
to diesel operation, to prevent flooding
with fuel oil. Release clutch.

e. The engine is equipped with an elec-
tric starter, set the choke (16), psge L2,
part way open and press starter button

(19).

NOTE: UWever operate the starting motor
more than twenty seconds at a time. Alliow
starting motor to cool a few seconds and
repeat the starting operation.

f. Excessive choking will flood the en-
gine with gasoline and make it hard to
start.

g. During extreme cold westher, when
engine is cold, set the choke in fully
choked position, then depress starter
button (19), page 42, for a time interval
of about three or four crankshaft revolu-
tions. Then set choke 1/4 to 1/3 open and
crank engine until it starts.
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h. As soon as the engine starts, the
choke (16) should be adjusted to where the
engine operates steadily, and as the en-
gine warms up, push the choke all the wey
down.

1. Check the engine oil pressure indi-
cator (21) to see if 0il is circulating
through the engine. If not, stop the en-
glne immediately and determine the cause
of the oil pressure failure.

J. The engine should be operated on the
gasoline cycle about one minute (two or
three minutes in cold weather) before
switching to the diesel cycle.

6. CHANGING TO DIESEL OPERATION.

a. After starting the engine, before
switching to the diesel cycle, operate it
on gasoline with the choke wide open
(pushed down) until the exhaust becomes
clear. This will clean the spark plugs
for the next starting.

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

¢. Push the compression release lever
(X), page 42, toward the radistor to the
diesel position, then immedilately edvance
the engine speed control lever (10) part
way, and the engine will operate on diesel
fuel as a diesel engine. The carburetor
is automatically cut out when on diesel,
and is ready for use again when stopping
on gasoline. The magneto is timed with
the engine and is permasmnently connected.
The ignition switeh is operated automat-
ically by the starting mechenism. The en-
gine may start nolsily when diesel opera-
tion begins, but the noise will be elimi-~
nated as the engine warms up.

65. REGULATING ENGINE SPEED.

a. The engine speed control lever (10),
page 42, regulates the speed of the en-
gine. After you have selected the desired
engine speed, the governor will automst-
ically maintain this speed under varisble
loads.

b. The engine speed conbrol lever (10)
should not be fully advanced until the
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engine has been opersabing a few minutes.
This will assure thorough distribution of
the lubriceting ocil.

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

d. The fast idle governed (no load)
speed ig 1800 RPM: low idle speed is 500
to 600 REM,

66. STOPPING ENGINE.

8. Make sure the gasoline shut-off
valve 1s open.

b. Place the engine speed control lever
(10) in the starting (shut-off) position,
and at the same time pull the compression
releage lever (X), page 42, out to the
gasoline (starting) position.

c¢. Close the shut-off valve at the one
gallon gasoline tenk.

d. Allow the engine to use up the gaso-
line in the carburetor and come to & stop.

e. After the engine stops, push the
compression release lever (X), page 42,
back to the diesel position to permit the
starting valves %o cool in their seats.
67. LUBRICATION.

The life of any engine depends on the
care it is given. Proper lubrication is
sn 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 clesned be-
fore the pressure gun is applied.

Use only high quality lubricating olls
and grease. Engine lubriecating oil should
be of well refined petroleum oils, free
from water and sediment, and without mix-
tures of fatty oils, acids, soaps, resins,
or any other substance not derived from
petroleum. Oil should not corrode any
metal used in engine construction. Also,
engine lubricating oil containing additive
products not necescarily 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 wlth the crankcase oil level below
the low mark on the bayonet gauge.

To change oll, see pages 68 and 69.
Drain the crankcase while the oil is warm
so 1t will drain freely and completely.

68. OIL FILTERS.

To obtain the full benefit from the Fil-
ters, the elements should be replaced each
time the oil in the crankcase is changed.
Cleaning the old elements is not satis-

factory.
69. OIL PRESSURE INDICATOR.

Under all operating conditlons the oil
pressure of the engine should hold the in-
dicator at about 45#. Should the indica-
tor not register, stop the engine at once
and inspect the oll system to find the
cause of failure. 'If unable to find the
cause, consult your Austin-Western dealer
before operating the engine.

TO0. OLL PUMP.

The gear type oil pump in the crankcase
has & screen attached to the oll intake to
stop large dirt particles from entering
the lubrication system. This screen
should be cleaned whenever the olil pan is
removed.

71l. LUBRICATION WHEN SHIPPED.

Engines shipped to destinations in the
United States, Canada and Mexico, are
filled with thinned out oll in the lubri-~
can® compartment vhen leaving the factory.
However, all lubricant compartments should
be checked for proper level before start-
ing the engine. This oil, as sghipped 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
it can be used up to one hundred hours of
operation if the temperature is below 50°
F. Ab other temperatures lubricants
should be used as specified in the lubri-
cation chart on page 66.

When engines are packed for expori, all
oil 1s drained from the lubricant compart-
ments. Before starting, give complete
lubrication service. Refer to lubrication
chart on page 66.
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T2. SELECTING PROPER OIL.

During cold weather the selection of
crankcase lubricating oils should be baged
on the lowest anticipabed temperature for
the day, to meke starting easier. For hot
weather operation the gelection should be
baged on the highest anticipated tempera-
ture. Refer to lubrication chart on page
66. After changing to a lighter grade of
oil, the engine should be operated at
least five to ten minubes, so the lighter
oil is worked into the bearings and onto
the cylinder walls.

a. Thinning Crankcase 0Oil.

When using the lighter grades of
lubricating oils, there may be a tendency
for the oil in the crankcase to gradually
become thicker; in thils case it is desir-
able in cold weather to add one quart of
kerosene or diesel fuel to the c¢rankease
between the specified oil changes, to
maintain easy cranking. Kerosene is pre-
ferable for thimning the engine oil be-
cause some diesel fuels do not have a low
pour polint.

b. Changes in Temperature.

It is not necessary to change crank-
case oil during operetion when the atmos-
pheric temperesture riges or falls into an-
other temperature range (as specified in
the lubrication chart on page 66). For
example: SAFE-30 may be used insitead of
SAE-20, except for starting conditions in
the lower temperature ranges where SAE-20
is specified; or, 10-W may be used up to
32° F., and even up to 40° or 45° F.,
except when operating on continuously
heavy loads.
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UD-14A DIESEL ENGINE

KEY TO SPECIFICATIONS OF LUBRICANTS

MO (Motor Qil)— According to anticipated air temperature. Oils which qualify under Military Specification MIL-L-2104A are recommended.
L (Pressure-gun grease}—Use as chassis lubricant, all temperatures.
MG (Magneto grease) —All temperatures.

APPLICATION KEY CAPACITY ANTICIPATED AIR TEMPERATURE
Above +60°F. +50°F, 1o +45°F. +45°F. 1o +32°F. +38°F. 1o $10°F, Below +10°F.
Crenkease MO | 16 quarts SAE-40 SAE-30 SAE-20 SAE-10W SAE-10W/
Air cleaner MO 5% pints SAE-40 SAE-30 SAE-90 SAE-10W SAE.10W
Fuel injection pump MO % pint SAE-40 SAE-30 SAE-20 SAE-10W SAE-10M/
Generator MO SAE-20 SAE-20 SAE-20 SAE-20 SAE-10W
Cranking motor MO SAE-g0 SAE-20 SAE-20 SAE-g0 SAE-10W
Magneto distibutor bearing Vet | Ve g | Voo b por | Ve ok e pro | Vo bt e
Magneto impulse coupling e SRERS™ | T SRS | e g Ve e oo T KEROSENE

Polint of Lubrication

FUEL INJECTIOM PUMP
Ol filler

Oil level valve . . . . Ce .
Open cil level valve to check oil level. If oif
does not sppesr, 1dd ail thiough the el Filler
until cil appesrs at the valve opening.

Oil drain plug
Remove the drain plug and drein the pump
each time the erankzase oil is chenged. Refill
at the filler umtil oil appears at the level valve
opening.

Ceanking motor . . . . .. ... MO
Occasionally put a few drops of oil in each

of two oil cupr,

Crankease ofl filler . . . . . . . . MO

Unserew the filler cap.  Fill the crankease 1o
the “FULL" merk on the crankease oil fevel

gauge.

Lubricating ofl filters . . . . . . .

Lubricant Hours

LU UL o i
Ul

Orain the filters and replaca
the filtar elomants whan
erankcase oll Is changad.
{Seo page 65)

Crankease oil level gauge
Readings on both sidas of the.gauge show the
crankcase oil level when the engine is operat-
ing and when it is atopped. For an eecurste
check with the engine stopped, wait for the
off to drain into the crankesse oil pan. To
use the qeuge:

1. Unserew the wing nut, remove the geuse
and wipe it cleen.

2. Insest the gouge until the wing nut rests on
the top of the gauge 1leeve threads. Do not
screw the rut onto the sleeve.

3. Remove the geuge sad check the oil fevel.

Crankcase oil drain plug . . .
Duain the oif while the engine is hot. It may
be necersery te change the oil sfter shorter
watking periods under severe opersting condi-
tions such a1 ex [y dusty conditions, low
enging tcmperctures, intermittent operation,
excessively heavy loads with high oil temper-
atures, or when diesel fuel with high sulphur
content is used.

Always use clean containers. Keep lubricaters
elesn. Wipe dint from fittings before spplying
Jubricetors.
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Hours Lubrieant

. . 60 (L
Lubrication Points on Right Side
——t0  CL
"\\ \\ m // J/ ) v
LAY VAR 7/
Ml <=
R, e
- 120 MO
& i
3
sy 60 MO
O~{r
¥
480 MO
Clutch pilot bearing . . . . . .. CL 60 10 MO

Remove plate on flywheel housing. Turn engine
ustit lubricnlion fitting ir opposite opening.
Apply 3 to 4 strokes of the lubricetor.

Lubrication Points on Left Side

Paint of Lubrication

Recommended Intervals of Time
for Lubrication Service

10 hours of operation or daily service

60 hours of operation or weekly rervice
120 hours of operation or bi-weekly serviee
240 hours of eperation or menthly service
480 howrs of operatien or bi-monthly service
960 hours of operation or seasonal service

Note—Intervals of time between lubrication
services are based on average operating con-
ditions. Under unusuelly severe conditions of
cperation, reduce the interval of time between
1ervices.

Ignition cut-out switch
Remove manifald end cover, spply o trace of
grease to the contect points.

Fan hub bearing

Apply T or ¥ strokes of the lubriceter. Do
not overlubricate. If lubricant comes out
of the fan hub while lobricating, stop the appli-
cation, Use of military specification gresse
MIL-G-10924GAAD @ suggested when ex-

iremz|y celd temperstures are anticipated.

Water pump shalt

Apply not more than 2 strokes of the lubsi-
cetor. Do not overlubricate. Qveelubrice-
tion wilk Force lubricant into the cooling aystem,
which may cause clogging. Use of military
specification grease MIL-G-10924GAA2 is
suggested when extremely <old temperstures
are anticipated.

Generator
Apply 8 to 10 drops of cil to each of two
eil cups.

Magneto impulse coupling

01t tlberally with grade of ofl
specifiad In "KEY" above {Also
see pages 83 and 84 for complete
magneto Jubrleation Instructions.)

Magneto distributor bearing

FEIl oll cup with grade of ail
speciflied in "KEY" above (Also
see pages 83 and 84 for complate
magnaets lubrlcation Instructions.)

Air clesner

Clean and refiil the oll cup to
the ofl fevel baad with the
grade of oil specified In mggY®
azbove., [Also see page 70

Occesionelly apply » few drops of motor oil
to the engine speed contrel, compression
refeese, and other engine <ontrol linkage.

.
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73. TLUBRICANT SPECIFICATIONS.

MOTCR CIL.

Motor oil (MO) (for use 1n crankcase,
air cleaner, and injection pump) should
be well refined petroleum oll free from
water and sediment.

Heavy duty is the term used for motor
0il possessing oxldation stabilizing,
anti-corrosive and anti-sludging proper-
ties necessary to make it generally suit-
able for high speed diesel engines. This
iz additive type oll. The term heavy duty
as used here does not pertain to the vis-
cosity rating or "weight" of the oil.

Heavy duty crankcase oils provide the
most satisfactory engine lubrication and
should be used in International diesel
engines with present day diesel fuels.
The quality of the base oll and the amount
and type of additives used in these oils
determine their suitability for use in
high speed dlesel engines under severe
operating conditions, and also determine
the degree of their suitability for use
with diesel fuels containing sulphur or
other injurilous products.

The requirements of dlesel engine crank-
cage 0ils vary greatly with service sever.
ity and fuel composition. In order to
give a better idea of the proper addibive
oil te be used in the engine, three types
of service are defined. The type of oil
required for each type of service is
specified as follows:

a. Normal Service.

Diesel engine service is considered
normal when operating temperatures are
normal, fuel sulphur content does not ex-
ceed 0.4% and the engine operates at the
specified horsepower rating for contimu-
ous operation, cor is intermittently loaded
to maximum horsepower.

0il represented by the oil supplier
as meeting all of the reguirements of U.S.
Military Specification MIL-L-2104A and/or
British Ministry of Defence Specification
DEF /2101A are & minimum requirement for
thig type of service.
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b. Service More Severe Than Normal.

Operation as described for normal
service plus any of the following condi-
tions:

1. Fuel having 0.4% to 0.9%
sulrhur content.

2. Lopg stand-hy periods.

3. Low stmospheric or engine
coolant temperatures.

4. High atmospheric or engine
coolant temperatures.

0ils generally known in the trade
as "Supplement List No. 1" or "Sup. 1"
Jubricating oils are considered suitable
for use in engines running under more
severe condltions then normal. These oils
are represented by the oll supplier asm
meeting conditions somewhat more severe
than the conditions under which oils for
normal service have represented.

c. Very Severe Service.

Conditions which deseribe most
severe service are as follows:

1. Operation with fuel having
sulphur content above 0.9%.

2. Umisually high or low atmos-
pheric temperatures.

3. Continuous operation at maxi-
num load or overload.

L. Torque converter type trans-
missions driven by diesel engines impose
very severe conditlons of operation which
dictate the use of oils described below.

0ils which are known generally in
the trade as "Supplement List No. 2" or
"Sup. 2" represent the highest detergency
level of heavy duty dilesel engine oils
and are considered sultable for use in
engines running under severe conditions.

It has never been the policy of the
International Harvester Company to publish
approve lists of lubricants or to gueran-
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tee 0il performance in service. The re-
sponsibility for the quality of the lubri-
cant, 1ts performance under conditions of
operation, and its compatibility with the
diesel fuels used must remain with the
supplier of the lubricant. High speed
diesel fuels and lubricants should be pro-
cured from a relisble source. When in
doubt consult your International Industri-
al Power distributor or dealer for infor-
mation given in the latest Service Bulle-
tin on crankcase lubricating oils.

d. Installstion Procedure for Heavy
Duty 0ils,.

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

(2) RECONDITIONED ENGINES: The en-
gine crankcase, 0il gallery oil leads and
all parts of the engine where the oil may
flow should be thoroughly cleaned before
reconditioning.

Regardless of the type of oil used
it is good practice to run the engine 20
or 30 minutes after reconditioning, then
drain the oil and refill with fresh oil.
This will remove gbragives which may be
in the engine.

(3) FAIRLY NEW OR RECONDITIONED
ENGINES: Engines which have been operat-
ing on lower grade oils but are still com-
paratively clean should be serviced as
follows:

(a) Drain old oil while engine
is hot, remove filter element.

(b) Replace fTilter and refill
engine with the proper viscosity heavy
duty oil. Run for a short time (5 to 8
hours) and drain while the engine is hot.

(c) Refill crankcase, watch the
011 pressure and lnspect the filter., If
oil 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
refi1ll. BSubsequent drainings will depend
on service conditions and the conlition
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of the oil.

(k) OLD ENGINES: Engines which

"have been in service for a long period of

time operating on lower grade oils should
te thoroughly cleaned mechanically after
dropping the pan. After cleaning, follow
the procedure for fairly new or recondi-
tioned engines. If this is impossible it
is advisable to change the o0il every day
and inspect filter until operating condi-
tions are normal. However, it is urged
that the pan be removed for cleaning.

(5) OENERAL: The detergent disper-
sant characteristics of heavy dubty oils
tend to keep the fuel soot and partially
burned fuel and oil residues separated.
These particles are non-sbrasive and are
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-
ful life camnot be determined by color.

74. LUBRICATING OIL FILITERS.

The life of your engine depends upon
clean oil being circulated to all bear-
ings. Minute particles of abrasive matter
eventually accumilate in the crankcase of
the engine, and lubricating oil undergoes
changes which produce sludge, acids, gums,
varnish, and other harmful by-products.
The purpose of the oil filters is to sepa-
rate and remove the dirt and other foreign
substances from the oil to prevent these
injurious materials from being circulated
to the engine. BSimple, common-sense pre-
cautions for keeping dirt and oil impuri-
ties away from preclsion-made engine parts
will safeguard your engine agsinst undue
wear and the operating troubles and upkeep
expense which are a natural result of that
condition. The full flow lubricating oil
system of the UD-1MA engine includes a
"No-drain-back” feature which eliminates
the necessity of pumping the oil into fil-
ters when starting the engine.

a. 0il Filter Element.

A radial fin type lubricating oil
filter element is now standard equipment
in the UD-14A diesel engines, replacing
the umbrella type element formerly used.
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The radial fin type fllter element
glves more efficient oll flltering, which
results in filter life being extended
from 100 hours as st present to 24O hours
with the new element under normal condi-
tions of operation. The oll change per-
iod may also be extended to 240 hours un-
der normal operabting 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 loed conditions where high
0il temperatures are the rule. The use of
high sulphur content fuels (over 0.5% sul-
phur) with other than Series #2 Heavy Duty
oils may also require the shorter change
vericd. Refer to pages 67 and 68 on use
of heavy duty oils.

b. Changing the Filter Elements.
1. BStop the engine.

2. Remove the crankcase drain
plug and drain while the oil is still
warim.

3. Remove the filter base drain
plug and drain.

L. Remove the filter case drain
plugs (1 for each case) and allow the
cases to drain completely.

5. Clean off the filter case
covers to prevent dirt from falling into
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the cases.

6. Unscrew and remove the case
covers.

7. Remove the old elements.

8. Clean the inside of the fil-
ter cases with a rag dampened in kerosene.

9. Install the new filter ele-

mente.

10. Be sure a1l drain plugs are
reinstalied.

11, Refill the crankecase and fil-

ters as follows:

a. Fill the crankease with 1k
quarts of oil (grade specified in the
"LUBRICATION GUIDE" page 66 for the pre-
vailing temperature).

b. Fill the filter cases (one
quart of oll for each filter case). Add-
ing 0il to each filter case speeds up
Jvbrication to the bearings, oil pump
drive gears, and other vital engine parts,
thus eliminating the time required by the
pump to £111 the filter cases.

12. Install the case covers,
making sure the surface of the rubber
seal, seated in the cover groove, is
clean. Tighten the covers hand tight
(10-15 foot-pounds torque).

13. Btart the engine and see that
the oil pressure indicator 1s registering
Pressure.,

NOTE: To avoid delays, always carry ex-
tra elements on hand for replacement at
the proper time. Cleaning the old ele-
ments is not satisfactory.
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5. AIR CLEANER.
a. General.

Clean air for combustion is assured by
an oil itype air cleaner. A heavy screen
in the air intake cap (1) prevents large
particles from entering the air cleaner.
The air then passed to the oil cup (5)
where it goes thru a bath of oil. As the
air rises to the intake manifold ‘it passes
thru a series of oil-bathed screens 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.

b, Refilling 0il Cup.

Loosen clamp screw (7) and remove the
cup (5). Then loosen the two wing nuts
(6) and turn the tray (4) to the left and
lower it for cleaning purposes.

Clean and refil] the o0il cup every
day, or after every ten hours of operation
{(more frequently when operating under
dusty conditions). Refill the oil cup (5)
to the 0il level bead (capacity 5-1/2 U.S.
pints) with the grade of oil specified om
page 6O.

Before replacing the oil cup, clean or
wipe any oil or grit from the top bead of
the o0il cup, o0il cup retalning eclamp, and
the surface under the e¢lamp, to prevent
dust or dirt from entering the air cleaner
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at thies point.
¢. Hashing the Cleaner.

(1) After every aixty hours opera~
tion, particularly if operating the engine
in an atmosphere heavily laden with dust,
chaff, or lint, remove the entire air
cleaner from the engine, completely dis-
assemble 1t, and wash the parts thoroly in
kerosene.,

(2) Be sure to clean out the air in-
take pilpe.

(3} After all the parts have been
thoroly c¢leaned, replace the alr c¢leaner
body on the power unit. Make sure all
joints are air-itight.

(4) Replace the air intake cap.

(5) TFill the ail cup (5) to the prop-
er level with the specified grade of oil
and replace it on the air cleaner. Be
sure it is held securely in place by the
cup clemp,

d. Air Intake Cap and Screen.

The screen in the air intake cap (1)
prevents chaff end other coarse dirti from
getting into the alr cleaner. This screen
should be kept clean and free from all
chaff, oil, dust, or paint, as clogged
holes in the screen will reduce the power
of the engine by restricting the flow of
air.

e. General Precautions.

As an added precaution against dirt
getting into the engine, frequently in-
spect the flexible rubber hose connection
between the air cleaner and the air clean-
er pipe. If it shows any sign of deter-
ioration, replace it. 1Inspect the air
cleaner hose clamps periodically, keeping
them in place and drawn up tight.

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

A11 joints between the air cleener and
the carburetor, and between the manifold
and the cylinders of the engine, should be
tight. All gaskets must be in good condi-
tion and the bolts should be drawn up
tight.
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76. COOLING SYSTEM.
a. Operation.

The cooling system automatically main-
tains the most desirable engine tempera-
ture under normal operating conditions.

When the engine is started cold, a
thermostat of by-pass type prevents cir-
culation to the radiator and allows the
coolant to circulate only thru the cylind-
er head and around the ¢ylinders of the
engine, as indicated by the dotted arrow
lines shown in photc above. When an effi-~
cient operating temperature has been
reached, the thermostat is wide open and
the by-pass is closed, allowing the cool-
ant to ecirculate thru the engine block,
cylinder head, and radiator, as indicated
by the solid arrow lines.

b. Rust Prevention.

Suitable treatment of the water for
corrosion prevention will reduce rusting
of iron at least 95%. Rusi inhibitors for
the cocling system are inexpensive and
simple to use and should be used in the
proportions recommended by their manufact-
urers, Starting with the system clean,
fill it nearly full with fresh water and
add the recommended dosage; then operate
the engine until it reaches operating
temperature, when the thermostat will open
and establish circulation thru the radia-
tor and engine block for complete mixing,
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Where anti-freeze has becn used, drain
the solution after freezing weather i
pasts Flush the system thoroly and clean
if necessary., Then install a fresh fil-
ling of summer rust inhibitor and water,

In a system that was clean originally,
the appearance of rust in the radiator or
in solution is an indication the inhibitor
is weakened, in which case the solution
should be drained, the system flushed, and
a fresh filling installed,

¢. Cleaning Out Dirt and Sludge.

Open the drains in the bottom of the
radiator and in the left side of the
crankcase. Allow the system to drain,
Close the drains. ¥Fill the cocling system
with a solution of six pounds of ordinary
washing soda mixed with approximately
fourteen U.S. gallons of water,

Leave off the radiator filler cap and
operate the engine until the water is hot,
Then drain and flush with clean water.

d. Filling Cooling System.

Close the drains in the bottom of the
radiator and in the left side of the
crankcase,

Filling the radiator with water to a
level slightly below the bottom of the
filler neck will allow for expansion of
the coolant under normal operating condi-
tioens. Soft, or rain water is recommended
as it does not contain alkali which forms
scale and eventually clogs the passages.

If the power unit is to be operated in
freezing temperatures, refer to "Cold
Weather Operation", page 88, paragraph
101.f.

If the engine becomes overheated
refer to "Operating Precautions", page 89,
paragraph 102.

e. Hadiator Core.

Overheating is often caused by bent or
clogged radiator fins, If the spaces be-
tween the fins become clogged, clean them
with an air or water hose, When straight-
ening bent fins be careful not to injure
the tubes or break the bond between the
fins and tubes.
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Allow slack
F ot
at this point

Correct Fan Belt Tension

T7. TFAN BEIT TENSION.

The slack of the fan belt should be
checked frequently tc 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 below,

a. Fan Belt Adjustment.

The tension of the fan belt is ad-
justed by changing the width of the groove
in the fan pulley, Loosen the set screw
in the pulley flange, then screw the pul-
ley flange in toward the belt to tighten
the belt, or out to loosen it. Retighten
the set screw after the correct tension is
obtaired. After a new belt has been in
use approximately sixty hours, check the
tension and readjust if necessary.

The belt should at no time contact
the bottom of the pulley groove because
this will wear it out rapidly. Adjust the
pulley for a narrower groove if this is
possible without increasing the tension
more than allowable. Having “V" belts
tighter than the tension specified will
result in rapid wear.

b, Fan Belt Removal.

(1} Pull out the "coil-to-distribu-
tor" cable from the magneto coil cover
end %o eliminate any possibility of acci-
dental starting of the engine.

{2) Loosen the lock nut and set
screw in the flange on the fan pulley.

(3) Unscrew the flange as far as
possible.

(4} Start the belt over the outer
flange of the lower pulley by prying out
with a light bar.
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(5) Revolve the engine slowly and
the Lelt will work off the pulley.

(6) Remove the tool used for revolv-
ing the engine.

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

c. Fan Belt Replacement.

The fan belt should be replaced when
it becomes soaked with grease or vhen it
is so badly worn that it does not drive
the fan at proper speed. Reverse the pro-
cedure for removing belt. The belt can
be started on the lower pulley by hand and
by slowly revolving the engilne it will
run into position.

Set serew

Far pulley
flange

i i king gland
Driver Di’wer pin Pac g g

78. REPLACING WATER PUMP PACKING.

If the pump packing leaks, tighten the
packing gland just enough to siop the
leaking., If tightening the packing gland
does not stop the leaking, install new
packing as follows:

(1) Remove the driver pin.
(2} Remove the driver.

{(3) Unscrew and remove the packing
gland.

(4) Remove the old packing and place
the new packing arcund the shaft,

() Reassemble the packing gland,
the driver, and the driver pin. Tighten
the packing gland just enough to prevent
leaking.
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THC INJECTION PUMP AND FUEL SYSTEM.

9.

The fuel flows from the tank (1) thru a
water trap to the fuel filter (8A). 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 returned to main fuel tank
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 chanbers of the engine.

8, Water Trap.

Proper servicing of the diesel fuel
water trap iz of vitel importence. If
the fuel filter becomes waterlogged, the
fuel will not flow freely. The water
trap and drain cocks (A) should be drain-
ed every ten hours of operation, or more
frequently if excessive wabter is found.

b. Diesel Fuel Storage and Care.

Dirt and water in diesel fuel affect
the 1life of the filters. If dirt is al-
lowed to reach the injection pump, It will
act as an gbrasive on closely fitted mov-
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Note:

Bee Page 78
for fuel Filters

ing parts, causing rapid wear and shorten-
ing normal life of pump. Water that is
allowed to pass thru the pump msy cause
corrosion and subsequent scoring of parts.

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

When conditions require the use of
drums for storage it ls advisable to use
a pump to draw the fuel rather than a
Taucet, as the water and foreign material
settle to the bottom of the drum. The
suction plpe 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 & horlzontal positlon if left expos-
ed to rain. It iz advisable not to dis-
turb the drums after the fuel settles.

At lesst three inches in each drum
or tank should not be used bubt should be
collected into one contalner and allowed
to zettle. In this manner the sediment
and foreign material can be separated
from the fuel and disposed of with no
loss of fuel.
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80. FUEL OIL SPECIFICATIONS FOR IHC DIESEL ENGINES.

Gravity « « v v v v o ¢ v v . . W

Flash Paint ., . . . . .

Pour Point . . . .
ture,
Cloud Point . .
pour point.
Water and Sedimenmt . . ., . . . .
Carbon Residue (on 10% residuum)
Ash (by weight) . . . . . .
Distillation:
Initial Boiling Point ., . . .
50% Boiling Point ., . . . . .
iind Boiling Point . . . . . .
End Beoiling Point . . . . .

Sulphur (by weight) ., . . . . . L.

Cetane Number . . . . . . . . .
Copper Strip Corrosion . .
Color v v v v v 4 v 4 v e e e e

The best guide for the engine operator,
in selecting fuels for use in his diesel
engine, is a set of fuel specifications
Prepared and recommended by the builders
of hie engine.

These specifications should permit oper-
ator to select fuels, which will give sat-
isfactory performance in his engine, from
the most available stocks of fuel oils,

If the specifications are too restric-
Tive, the availability may be Llimited and
the price high.

On the other hand, %oo broad a specifi-
cation may permit the use of fuel which,
though low in price, may lead to frequent
overhauls because of poor operation.

Most refiners are now marketing fuel
oils designated as diesel fuels to distin-
guish them from burner and heater olls.
Although similar to burner fuels, diesel
fuels are ususlly made from straight run
distillates, while the burner fuels may
contain sufficient quantities of the lower
ignition quality catalytic cracked distil-
lates to make them unsuitable for satis-
factory diesel engine operstion.

485,74

30 A.P.I. minimum
125°F, minimum,
or legal

10°F. lower than minimum anticipated tempera-

. Preferably not more than 10°F. higher than

None
0. 25% maximum
0.02% maximum

o e

325°F, minimum
475°F, minimum
610°F. minimum
726°F, maximum

- 0.4-0.5%maximum
e o o« o« 40 minimum

Pass

3 N.P, A, maximum

Some refiners are marketing one grade of
fuel for both diesel and burner applica-
tion. Many of these fuels can be safely
used in IH engines. However, the quality
and suitability of these fuels for IH die-
sel engines are definitely the responsibi-
lity of the supplier.

Dlesel fuels for high speed diesel eng-
ines are now defined in the United States
by the ASTM Diesel TFuel Specification

D-975.

Two grades of fuel, namely #1-D and
#2-D, are designated for high speed diesel
engines in the ASTM specification.

The #1-D fuels are designated as light
fuels and #2-D as the heavier fuels.

The ASTM #2-D grade of diesel fuels will
give the most satisfactory performance in
IH diesel englnes when the physical pro-
perties are within the limits shown in the
preceding table.

When fuels conforming to ASTM #2-D spec-
ifications, as shown in table, are not
available, the ASTM #1-D (lighter) fuels
may be usged.
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However, the operator should be advised
that the lighter fuels have lower heat
content and lower viscosity. Thelr use
mey result in loss of power and/or in-
creased fuel consumptlon, and may result
in considerable reduction in injection
punp life.

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

Fuels lighter than kerosene will not
give sabtisfactory performance in IH eng-
ines.

From time to time, requests from the
field for comparatively narrow fuel speci-
ficatlons for IH dlesel engines have been
recelived.

Regtrictive specificatlions would defin-
itely reduce the availabllity and increase
the cost because of the complex 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
edditive lubricating oils.

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

a. Description of Fuel Properties.

Following are some of the fuel
cheracteristics which directly influence
the performance and economy of IH diesel
engines.

b. A.P.I. Gravity.

Gravity indicates the weight per
gallon of a fuel oil. The A.P.I. gravity
scale 1s & special arbitrary scale set up
by the American Petroleum Institute and is
standard for the petroleum industry in the
United States. The heat content of s fuel
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is related to 1ts weight per gaellon.

The following table shows the rela-
tionship between the A.P.I. gravity, the
welght of the fuel (1 lb.{gal.), and the
heat content (B.T.U./gal.) for the whole
range of fuels from kerosene to the max-
imum end point of diesel fuel permitted
in this specification (see table follow-

ing) .

The heat content of a fuel is a
meagure of the available power in it. The
table covers practlcally 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
(kerosene).

Factory setting of IH diesel engine
fuel pumps is made for A.P.I. gravity
fuels, of from 35 %o 38. This is near
the center of the gravity range.

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

AP.I. IB./GAL.  B.T.U./GAL.

30 7.29 141,800

31 7.25 141,200

32 7.20 1h0o, 600

33 7.16 140,000

3h 7.12 139,400
IH engines

35 7.07 138,800 | set at
factory on
these fuels

36 7.03 138,200

37 6.99 137,600

38 6.95 137,000

39 6.91 136,400

ko 6.87 135,800

4 6.83 135,200

42 6.79 134,700

43 6.75 13%,100

Wl 6.71 133,500| Kerosene

k5 6.67 132,900 [type fuels

L6 6.64 132,300

¢. Flasgh Point

The flash point 1s not directly re-



lated to engine performance, but is speci-
f'led to meet insurance and fire regula-
tions.

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

d. Pour Point.

The pour point is the lowest tem-
rerature at which the fuel will pour. It
is interrelated with cetane nunber and
volatility.

Low pour point fuels are usually
characterized by reduced cetane nunber
and increased volatility.

e. Cloud Point.

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

Ordinari%y the cloud point will
occur 5% to 10°F. above the pour point,
but may occur 15°+to 25 © above, when pour
point improvers are used.

High cloud points may result in
plugged fuel filters at low operating
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 keeps it
clean until it is in the engine. Dis-
courage the use of funnels, cans and
drums, as it is difficult to keep them
clean. Reduce to a minimum the nunber of
times the fuel is {o be handled.

Always £ill the engine tank at the
end of the day.

Daily draining of the water trap is
recommended. Water will tend to clog the
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filters and if it should pass through
them, 1t will corrode the pump plungesrs
and other highly finished parts in the
pump and nozzles, thus greatly shortening
their lives.

g. Carbon Residue

Carbon residue is useful for re-
finery control.

When held within the specifications
shown, it will have negligible effect on
engine life.

h. Distillation.

The boiling range of distillate olis
from which diesel and burney fuels are
made extends from approximstely 325° F. to
T40° F. The boiling range or fuel vola-
tility requirements for optimum perform-
ance in diesel engines will depend on the
engine type, speed, load, and operating
conditions.

A minimum initial boiling point of
3259 ¥, is recommended for IH diesel eng-
ines, to avoid blended fuels which msy
contain low ignition quality and low vis-
cosity materisls,

The ASTM-D-G75 specifications for
#2.D fuels permits a maximm 90% boiling
point of 675° F. However, to avoid ex-
tremely high boiling fractions in the
fuel, the IH specification limits the max-
irum final boiling point to 725° F.

The ASTM #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 475Y
F. is specified in the IB specification to
define the desirable dividing line between
#1-D and #2-D fuels,

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

i. Sulphur.

Sulphur compounds are commonly
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found in diesel fuels, to a more or less
extent, depending on the gource of the
crudes used in thelr manufacture.

Removal of these compounds entails
considerable lncrease in cost.

Crankcase oils unless properly for-
tified with suiteble additives, deterio-
rate wvhen exposed to the products of com-
bustion from high sulphur fuels and break
down into gum, varnlsh and sludge.

The gummy varnishes and residue
form on c¢ylinder walls, pistons, piston
rings, and piston ring grooves, ultimately
stdeking the rings.

Under certain operating conditlons
or with some lubricating oils, the pro-
duets of combustion of high sulphur fuels
form corrosive compounds which break down
the oil f£ilm on cylinder walls and piston
rings and cause corrosive wear on these
rarts.

Fuels with sulphur content not ex-
ceeding 0.4% to 0.5%, are now readily a-
vailable In practically all parts of the
United States. Therefore, the recommended
sulphur content in this specification is
0.5% maxisum.

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

Oils meeting the military MIL-0-210hkaA
engine oil specification are recommended
for all operations in IH engines where the
fuel sulphur content does not exceed 0.4%.

Recommendation of the U.3. Army
Specification 2-104B o0ils is discontinued.

Practically all oil refiners and
marketers supply one or more additive type
oils with higher additive content than
MIL-0-21044, to be used where fuels with
sulphur content up to 1.0% must be burned.
Their use will result in increased englne
life and is recommended.
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Jj« Cetane Number.

The cetane number is e measure of
the ignitlon qualiby of a fuel.

The ignition quallty 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 cetane number
is to some extent a measure of the par-
affinicity of the fuel.

Since cetane value has important
influence on engine performance immediabe-
1y after starting and in cold weabher op-
eration, the higher cetane fuels should be
used for cold operatlion wherever possible.
When available, use the higher cetane
fuels.

k. Corrosion.

The corrosion test will determine
the extent the fuel will be corrosive Lo
copper, brass, and other metals in the
fuel injection system.

1. Gums and Residues.

Gum in fuel oil is very difficult
to determine. Gums and residues may be
due to instability of the fuel.

In many cases they do not appear in
the Tuel until it has been stored for some
time.

Since there is no simple test that
will determine the gum content or stabil-
ity of the fuel, it is necessary to depend
on the reliasbility of the supplier and a
good knowledge of the type fuels he mar-
kets.

It is absolutely essential that the
fuel be free of water, sediment and resi-
due. It is Important that the operator
buy clean fuel and that he keeps it clean
until 1t is in the engine. Discourage the
use of funnels, cans and drums as 1t is
difficult to keep them clean. Reduce the
nunber of times the fuel is to be handled
to & minimum.



Always f111 the engine tenk at the
end of the dey.

Daily draining of the water trap is
recommended. These rules followed will
pay dividends. Water will tend to clog
the fllters and if 1t should pase through
them 1t 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 Tuel is to be used for high speed

diesel engines and should assume the re-
sponsibility of supplying a fuel with sat-
isfactory ignition qualltleq and, cleanli-
ness.

T Bleeder

Gasket

Stud

Top plate

Auxiliary
Fitter
elemant

Firal fijter
element
(radial fin
type)

Bottom
plate

Gasket

Case

<> @‘{gasket

Dugl. Fuel Filters
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m. Diegel 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 am-
ount of dirt, water and sediment thet it
mast remove. Therefore it is 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 73, 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 Tuel or kerosene.

(3) Open the bleeder valve and
remove the drain plug allcowing the fuel
to drain,

(4) Unscrew the stud and 1ift the
case and stud from the base with the 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 ingtalling the top plate on the
stud, turn the threaded portion of the
stud thru the seal ring to avoid d&mage.)

(5) Remove the filter element and
screen. {Check and clean the screen when-
ever the element is replaced.)

(6) Install the filter screen as
shown.

('7) Place the new filter element
on the base.

{(8) 1Install the case with the top
plate, spring and stud.

(9) Insert the stud thru the ele-
ment and into 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
tightening the stud.
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81. DIESEL FUEL INJECTION PUMP AND
GOVERNOR.

The fuel injection pump and governor
are comblned in & mechanism of very fine
precision construction and adjustment, and
will function for long periods of time
under hard operating conditions if proper-
1y cared for in the matier of lubrication
and servicing.

The governor is sealed alt the factory
end operates in & bath of oil. Its func-
tion is to maintaln the engine speed se-
lected by the operator and automatically
proportion the fuel to the losad.

DO NOT ATTEMPT TC ADJUST THE FUEL INJEC-
TION PUMP OR THE GOVERNOR. In case of un-
satisfactory operation of the engine, due
to possible trouble in the injection pump,
first check for servicing the various units
of the whole fuel system. After servicing
the other parts of the fuel system, without
overcoming the trouble, it may be necessary
to replace the fuel injection pump, or re-
fer to your Austin-Western desler.

Primary pump filter

82. PRIMARY PUMP FILTER.

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

The bleeder valves ab the top of the
injection nozzles should be opened only in
cage of Irregular firing caused by air in
the Injection lines, or 1if the engine is
continuously noisy in one eylinder. Open-
ing the bleeder valves will locate the
noisy cylinder and usually indicate g
faulty injector.

84, INJECTION PUMP REMOVAL.
To remove the fuel injection pump:

(1} Keep all parts clean. Before
discomnecting any fuel pipes from the
pump, first thoroughly clean the pump and
connections with kercosene or dlesel 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 injector pump housing.

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

(%) Pull the "coil-to-distributor"
cable from the coil cover terminal on the

magneto.

(5) 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, see page 80, to
the crankcase front cover, then 1ift off
the pump gear cover.

(8) Crank the engine so the chamfered
tooth (D), see upper right, page 81, on
the injlection pump gear, lines up with the
"BC" mark on the crankcase front cover.
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CAUTION: Do not crank the epg-
ine while the injection pump is
removed or it will be necessary
to retime the pump to the engine.

(9) Remove the three cap screws, see,
right illustration, which secure the tim-
ing indicator and pump gear to the gear
hub, then 1ift off the timing indicator
and the gear.

(10) Remove the three cap screws, see

ing your thumb over the opening and crank-
ing the engine slowly until an outward
pressure 1s felt. Continue cranking slow-
1y until the notch marked "DC" on the
front flange of the fan drive pulley is in
line with the timing pointer, see upper
right page 81, on the crankcase front
cover.

(2) Assemble a new gasket to the pump
mounting flange. Lift the pump inbto place
againet the crankcase front cover, insert-

above, which secure the pump to the crank-
case front cover.

(11) Remove the two cap screws which
secure the pump mounting flange to the
erankcase front cover, then 1ift off the
complete pump assembly, see upper left

page 81.

85. FUEL INJECTION PUMP REPLACEMENT.

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-
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ing 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.

(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 crankcase front cover, see upper right
page 81. Under no conditilons attempt to
retime the engine by matching the "K"
marks on the injectlion pump gear and the
idler gear.
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Removing the Complet Fuel
Injection Pump Assembly

(5) Assemble the timing indicetor to
the gear hub, setting the indicator at
"0". Insert and tighten three cap screws
whlch secure the indicator and the gear
to the gear hub.

(6) Revolve the engine slowly in order
to align the three large holes in the pump
gear wlth the cap screw holes behind the
gear. Insert and tighten three cap screws
vhich secure the pump to the crankcase
front cover. (On IBC injection pumps it
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 crankecase
front cover with cap screws.

(8) Comnect the engine speed control
rod.

(9) Reconnect the fuel pipes. Be
sure all connections are clean and tight-
ened (one-eighth turn).

(10) Ad4 lubricant as specified on
page 66.

(11) Insert the "eoll-to-distributor”
cable into 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 sys-

tem, page 82, paragraph 87.

485.81

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

.

Timing
Pain\ler

Timing the Fuel Injection Pump

86. FUEL INJECTION FPUMP TIMING.
(See above)

The timing of the fuel 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 shaft.

The adjustment is normally set with the
timing Indicator on the center merk 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,
loogen the cap screws (A}, see above,
which hold the indicator and gear hub to
the gear. Turn the gear hub until the in-
dicator is at the desired position; then
tighten the cap screws.

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 1s obtained
when the engine speed is meaximum for a
fixed load and engine operation is smooth,
with a clean exhsust.
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87. VENTING AIR FROM FUEL SYSTEM,

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 cyele. 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
fueln

(2) Stop the engine. Open the fuel
filter vents. When fuel flows free from
air, close the vents.

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

88. STARTING CARBURETOR.

The carburetor is used only in the
gasoline starting ecycle. The gascline
level is controlled by a float valve mech-
anism when starting and operating on gaso-
line, The float valve is locked into its
seat, shutting off the flow of gasoline to
the fuel bowl, when engine is changed over
to operate on diesel.

89. CLEANING THE STRAINER.

The float valve ig protected against
dirt and foreign matter by a strainer.

The strainer screen should be removed
occasionally and cleaned,

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

L85.82

(2) Disconnect the gasoline supply
pire 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 gasoline 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 cne part alcokhol and one part benzol,
or with acetone.

Removing the Carburetor

90. CARBURETOR REMOVAL.

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 servicing,

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

{2) Disconnect the gasoline supply
pipe at the carburetor,

{3) Remove the pin which secures the
yoke to the shut-off rod.

(4) Remove the clip on the drip tube
by taking out the cap serew which secures
the clip to the 0il filler.

{8) 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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When reassembling, be sure this

shaft enters “D7 chaped hole

1

Magneto Taken Apart for Cleaning and Greasing

91. MAGNETO..

g, ILubrication.

(1) Every week, or after every sixty
hours of coperation, oil the lmpulse coup-
ling liberally with light electric motor
0il, or SAE-10. Use kerosene when tem-
perature is below 10° F.

(2) After every two hundred and Fifty
hours of operation check the msgneto drive
chanmber and clean 1f necessary. Remove
the magneto as shown on pages 84 and 85.
Flush with kerosene and replace.

(3) After every five hundred hours of
operation, £ill the distributor bearing
0il cup with light electric motor oil, or
SAE-10. Do not oll oftener, ss excessive
oil might work into the breaker point
chamber and cause rapid point wear.

Distributor bearing
oil cup

% Impulse coupling
oil cup

Ventilator holes

Counter-clockwise Rotation in the Magneto
(viewed from the distributor end)

485.83

b. Greasing Breaker Mechanism and

Checking Points.

(1) This megneto requires little at-
tention other than lubricating the oil
cups as gpecified. It is important, how-
ever, to keep the breaker arm chamber
clean, as o0ll on the breaker points will
cause rapid point wear. Overlubrication
of the distributor bearing oil cup might
cause & dirty breaker point chanber.

(2) After every two hundred and fifty
hours of operation the breaker point cham-
ber should be inspscted to be sure it 18
clean. See that the polints are in good
conditlion and have proper clearance. If
the chanber 1ls clean, no attention is
necessary other than checking the clear-
ance of the points; but if the chanber
is dirty, sll parts must be thoroly clean-
ed, the points dressed, point clearance
checked, and breaker arm regreased as oub-
lined below.

(3) To reach the breaker mechanism,
remove the distributor cap and crank the
engine slowly until the metal strip on the
distributor rotor points toward the No. 1
terminal on the distributor cap and the
impulse coupling just trips. Remove the
distributor rotor. Take off the distri-
butor body by removing the three screws
(A). Do not crank the engine while the
distributor body is removed, or it might
be necessary to retime the magneto to the
engine.
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(4) Pry the breaker srm and anchor
from the chamber and clean all parts. In-
spect the breaker points, and if necessary
dress them with a sharp fine file. If +the
points are worn excessively, replace both
points.

(5) Fill the recess in the breaker
post with grease and pack a small quantity
of magneto grease in back of the bresker
arm rubbing block. See your Austin-
Western dealer for the proper grease to
use.

(6) Assemble the breaker srm, leaving
the spring anchor projecting one-eighth to
three-sixteenths inch sbove the top of the
slot, so it 1s pushed into place by the
distributor body. Be sure the points line
up after the breaker arm is pushed into
place.

Clearance should
be 013"
t

post

Spri\ng anchor

Screw for
adjustable breaker
point

Checking Breasker Point Clearance

(7) Check the gap between the break-
er points using the gauge furnished. The
point opening should be 0.013" when the
rubbing block is on the high part of the
cam. If the gep is not correct, adjust it
by loosening the screw which holds the.ad-
Jjusteble point and by moving the point up
or down until the gauge slipe snugly into
the opening. After the proper adjustment
has been made, tighten the screw.

(8) Line up the distributor rotor key
with the keyway in the spindle and press
the rotor loosely on the spindle. Revolve
the engine to the top dead center of the
No. 1 compression stroke. The compress-
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lon stroke can be determined by removing
the No. 1 spark plug, placing your thumb
over the opening, and revolving the eng-
ine until an outward pressure 1s felt.
Continue to revolve the engine slowly un-
til the notch marked "DC" on the fan drive
pulley is in line with the pointer on the
crankease front cover. Turn the distribu-
tor rotor until the metal strip on the ro-
tor polints to the No. 1 terminal on the
distributor cap. Place the distributor
body on the magneto and be sure the rotor
shaft enters the D-shaped hole in the ro-
tor pinlon. Remove the distributor rctor
to tighten the three screws (A), upper
illustration page 83. Replace the distri-
butor rotor and distributor cap.

¢. Greasing Rotor Bearing and Distri-
butor Gear Case.

After every two thousand hours of
operation, or at least every two years,
the rotor bearings, distributor gear case,
and distributor gear bearing should be
cleaned and repacked with magneto grease.
We recommend this be done by your Austin-
Western dealer.

92. DISTRIBUTOR CAP.

Both inside and outside of the distri-
butor cap should be kept free from dust,
moisture and oil deposits. Every three
or four months remove the cap, thoroughly
clean the inside and outside, and wipe
dry. To assure long life to the distri-
butor, care must be taken to keep the two
smal) ventilator holes, lower illustra-
tion page 83, open at all times. The dis-
tributor rotor should alsoc be kept clean.

Removing the Magneto
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93. MAGNETO REMOVAL.

a. Take off the ignition switch cable
by removing the fillister-head screw and
lock washer which attach the cable to the
magneto terminal.

b. Pull the sperk plug cables from the
sockets in the distributor end of the mag-
neto.

¢. Remove the cap screws and washer
which hold the magneto to the bracket.
Take off the magneto assenbly.

9k. INSTALLING AND TIMING THE MAGNETO.

a. Pull the "coil-to-distributor" cable
from the coil cover end. This will pre-
vent accidental starting.

b. Set the compression release lever in
the gasoline (starting) position.

¢. Revolve the engine to the top dead
center of the No. 1 compression stroke.
The compression stroke cen be determined
by removing the No. 1 spark plug, placing
your thumb over the opening, and revolve
the engine untll an cutward pressure is
felt. Continue to revolve the engine
slowly until the noteh "DC" on the fan
drive pulley 1a in line with the pointer
on the crankecase front cover.

d. Remove the distributor cap and turn
the megneto coupling in & clockwise di-
rection (as viewed from the coupling end)
until the metal strip on the distributor
rotor points toward the No. 1 terminal on
the distributor cap.

e. Agsemble the magneto on the engine.
Meke sure the lugs on the impulse coupl-
inge engsge in the slots on the magneto
drive coupling. Assemble the magneto so
the top is as far away from the crankcase
as posegible.

f. Insert the magneto mounting bolts
loosely in the megnetc flange, just enough
to hold the magneto in place. Then revolve
the engine one complete revolution to the
next top dead center. Now push the upper
part of the magneto toward the engine un-
til the impulse coupling Just trips.

g. Tighten the mounting bolts securely.

185.85

Attach the spark plug cables to the eng-
ine and magneto. First connect the No. 1
¢ylinder spark plug to the socket marked
“1" on the distributor block; then the
No. 3 cylinder with No. 3 socket; then
No. 4; then No. 2. (See page 86.)

h. Connect the ignition switch cable
to the magneto termingl.,

1. To check the timing, revolve the eng-
ine slowly to the top dead center of the
No. 1 compression stroke, at which time
the impulse coupling should just trip.

J+» The magneto is now correctly wired
and timed. Push the "coil-to-distributor"
cable back into the socket in the coil
cover.

Checking Spark Plug Cap

95. BSPARK PIUGS.

The spark plugs selerted after careful

tests as best suited for this engine are
Champion No. Ui or AC-18 and should be
used ordinarily. Use only a complete set
of elther type of spark plug.

a. BSperk Plug Cleaning.

(1) Sand blesting is the recommend-
ed method of cleaning spark plugs. Never
scrape or clean the lnsulator with any-
thing which will scratch porcelain.
Scratched porcelsin allows carbeon and dirt
to accumulste faster.

(2) Spark plugs should be removed
after every two hundred and fifty hours of
operation, or oftener if necessary, for
cleaning and checking the gaps between the
electrodes. A gap of .023" should be main-
tained.
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When making this adjustiment always bend
the outer electrode. Never bend the cen-
ter electrode, as it may damage the in-
sulator. If the gap between the elec-
trodes is too great, due to improper set-
ting or burning off the ends, the engine
will misfire and be hard to start.

{3) Always use a spark plug wrench
when removing or replacing plugs to pre-
vent cracking the porcelain.

(4) Be sure the spark plug gaskets
are in good condition.

(5) Replace defective plugs.

Spark Plug and Magneto Wiring Chart

96. SPARK PLUG CABLES.

If spark plug cebles are removed for any
reason note the position of each cable on
the magneto {see above for correct wir-
ing), '

There should be one quarter inch minimum
clearance between the spark plug cables
and the cylinder head, By maintaining
this clearance, shorting out the spark

plugs will be prevented and the cables:

will be away from the extreme heat of the
cylinder head. If a cable touches the
head, heat soon causes the rubber to be-
come soft and ruins the cable.

Never allow cables to become o0il soaked.

485.86

HOURMETER ATTACHMENT.

97

With an hourmeter a check can be kept on
the hours the engine has been operating.
It makes possible accuraie computation of
fuel consumption or cther operating cost
per hour or per job and is especially use-
ful in recording hours of service perform-
ed by each engine where several are used.

98. VALVE CLEARANCE ADJUSTMENT.

Check the valve clearance after every
four hundred hours of cperation and adjust
the clearance if necessary. A clearance
of 0,018" is necessary between the valve
levers and the valve stems when the valves
are closed and the engine is hot.

(1} Before checking the valve clear-
ance, "cut-out" the magneto by pulling the
"ooil-to-digstributor" cable from the mag-
netoc coil cover. This will prevent accid-
ental starting.

(2) Set the compression release lever
in the gasoline (starting) position.
vage 63, paragraph 63C.

(3) Remove the valve housing.

(%) Remove the spark plug from No. 1
cylinder (the cylinder next to the radla-
tor). Place your thumb over the spark
plug opening and slowly revolve the engine
until an oubward pressure can be felt.
Pressure indicates the No. 1 plston is
moving toward top dead center of the com-
pression stroke. Continue to revolve the
engine slowly until the notch marked "DC"
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on the fan drive pulley is in line with
the timing pointer on the crankcase front
cover. Both valves are now closed on the
corpression stroke of No. 1 eylinder.

Adjusting screw

Valve stem

Feeler gauge Valve lever

Adjusting Valve Clearance with Feeler Gauge

(5) Loosen the adjusting screw lock
nut on both the No. 1 intake and exhaust
valve levers. Insert the 0.018" feeler
gauge between the valve lever and valve
stem. Turn the adjusting screw in or out
as necessary to hold the feeler gauge
snugly. When the correct clearance is se-
cured, hold the adjusting screw in place
with a screw driver and tighten the lock
nut. Adjust both the intake and exhaust
valve levers in this manner.

(6) Revolve the engine one-half revow-
lution at & time and check the elearance
of the valves for each cylinder, and ad-
Just if necegsary. Do this on each set
of eylinder valves in succession accord-
ing to the firing order of the engine,
which is 1-3-4-2, on UD-14A engine.

485.87

{7} Replace the valve housing.
Check to see that the velve housing gasket
makes an oil-tight seal with the cylinder
head. Use a new gasket if necessary.

{8) Replace the "coil-to-distributor"
cable in the magneto coll cover socket
from which it was removed.

99. GASOLINE STRAINER.

The gasoline strainer under the gasoline
tank acts as a combination water trap and
sediment bowl. It should be clesned after
every two hundred and fifty hours of oper-
ation. Close the shut-off valve. Loosen
the Jam nut below the glass bowl and swing
the baill aside. The wire screen should
come away with the bowl but if it sticks
to the cork gasket it can be removed with
the fingers. Clean and wash the bowl and
screen. When reassenmbling the strainer
be sure that the cork gasket between the
bowl and the main body is in good condi-
tion and does not lesk.
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100, HOT WEATHER OPERATION.

a. Fuel Systen.

(1) Xeep the gasoline and diesel
fuel tanks well filled to avold condensa-
tion of moisture within the tanks (which
may happen if much air is allowed to
enter the tanks).

(2) Be sure the vents in the gasoline
tank filler cap are open and the cap is on
tight .

b. Lubrication.

Be sure to use correct grade of lubri-
cant in the engine crankcase, ailr cleaner,
and injection pump. Refer to engine lu-
brication chart on page 66.

¢. Batteries.
(Iocated Back of Operator’s Seat)

Inspect the batteries frequently to
see that the electrolyte is at the correct
level and of the correct specific gravity.

d. Cooling Systemn.

Check the tension of the fan belt
frequently; check the coolant level fre-
quently and be sure the radiator filler
cap is on tight; clean and flush the in-
ternal parts of the cooling systém fre-
quently; keep the external parts of the
radiator free from bugs and dirt.

101. COLD WEATHER OPERATION.

a. General.

If the engine is to be operated in
temperatures of 32 " F. or lower, observe
the following precautions.

b. Fuel System.

(1) Use only a high test winter
grade gasoline for starting. Always keep
your supply in a tighily closed container
8o that the more volatile portion does
not evaporate.

(2) Fill the diesel fuel tank ab the
end of the day's operation to avoid con-
densation of moisture in the tank.

485.88

¢. Lubrication.

Be sure to use the correct grade of
lubricant in the engine crankcase, alr
cleaner, injection pump and maghneto im-
pulse coupling. Refer to engine lubrica-
tion chart on page 66.

d. Magneto Impulse Coupling.

Keep the magneto impulse coupling free
from dirt and gummy formetion. When hand
cranved, the impulse coupling should trip
(click) two times for each revolution of
the engine. Fallure to do so may indicate
need for flushing. Remove the magneto as
described on page 85. Tlush the impulse
coupling end and drive chanber with kero-
sene, and replace.

e. DBatlteries.

Check the specific gravity of the
electrolyte frequently to determine the
charged condition of the batteries. It is
important to keep the batteries fully
charged in cold weather for two reasong:
(1) to maintain the operating efficiency,
and (2) to avoid freezing.

f. Cooling System.

(1) When the temperature is likely to
be 320 F. or lower, there is danger of the
water freezing in the cooling system. To
prevent freezing, use one of the recom-
mended anti-freeze solutiong in the table
on the following page.

{2) Before filling the cooling system
with anti-freeze, drain and clean the sys-
tem as described con page 71, paragraph
{c). Refill and check the rediator, water
pump, all gaskets and hose connections.

If any leaks are found mske repairs before
filling with anti-freeze.

(3) Drain the cooling system by open-
ing the drain in the bottom of the radia-
tor and in the left side of the crankcase.
Hemove the radiator filler cap. See that
the drains are not plugged and that the
water drains out completely.

()
(a)

Anti-freeze solutions.

Hever mix anti-freeze solutions,
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ag it will be difficult to determine how
much protectlon ageinst freezing the so-
lutilon has.

(b) Never use honey, salt, kerosene
fuel 0il, glucose or sugar, calcium chlo-
ride, or any alkaline solution as an anti-
freeze.

(c¢) Do not use denatured alechol as
an antl-freeze if other materials are
available, because it boils at 173°F. If
it is necessary to use alcohol, check the
solution frequently with the hydrometer
to be sure you have adequate protection
for the prevailing temperature.

(d) The table below shows the
quantity of anti.freeze used for varilous
temperatures.

Preezing Guarts of Anti-Freeze Required
(F‘a.z: iz;eit } Ethylene | Disgtilled | Denatured
3lycol Qlycerine Aleohol
10° 17 20k 204
o0 224 27 25
~10° & 32 20
—-20° 804 36 34
—-g30° | 40 )
-40° a7 — 44
~50° 804 —_ 49
~60° 42 e 63
-70° ad — e

(5) TIF NO ANTI-FREEZE IS AVATLABLE
drain the cooling system completely after
operation. DBefore refilling, cover the
radiator completely, start the engine, and

fill the system immediately with water.
This willl prevent the radlator from freez-
ing during the warm-up period.

102. OPERATING PRECAUTIONS.

a. SAFEFY FIRST. Never fill the gaso-
line tanlk when near an open flame or when
the engine is operating. When pouring in
the gasoline keep the funnel and container
in contact with the metal of the gasoline
tank to avoid the possibility of an elect-
ric spark lgniting the gas. Never light
matches near gasoline, as the air within
several feel is permeated with a highly
explosive vapor.

CAUTION: When hand cranking

485.89

the engine the operator should
stand in a position that will
eliminate any possibility of
being struck by the starting
crank if there 1s a reversal of
the direction of the engine.
Crank the engine by using quick
up~strokes; do not spin it.

b. Never operate the engine under load
untll it is thoroly warmed up.

¢. The engine speed control lever
should be adjusted to suilt the load to be
handled.

d. Never operate the engine at more
than the regular governed speed. ELxoes-
slve speeds are harmful.

e. Operate an engine with a light load
for the first thirty to thirty-six hours
at sbout three-quarter throtile.

f. The gasoline supply tank hag a £11-
ler cap provided with ailr vents. These
vents should he kept open to assure the
proper flow of the gasoline.

g. Check to see that the magneto is
securely mounted in place and was not dam-
aged in shipment. Check the spark plug
cables to make sure they are securely con-
nected in the magneto distributor cap and
at each spark plug.

h. If trouble is experienced in start-
ing the engine in cold or damp weather,
the spark plugs should be removed and
wiped off, removing any condensation. At
the same time check the spark plug gap,
which should be 0.023".

1. Immediately after the engine starts,
check the oil pressure indicator to see if
it is registering the proper pressure,
page bA. If it is not, stop the engine
and inspect the oil system to find the
cause of fallure. If unsbile to find the
cause, be sure to consult your Austin-
Western dealer before operating the eng-
ine.

J+ Check the tension of the fan belt.
Tension is correct when belt can be
depressed by your thumb 3/% to 1" midway
between the pulleys. If belt tension is
not correct, adjust as outlined on page 72.
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k. For the most efficilent operstion,
the heat indicator needle should be nesar
1800 F.

1. Be sure to clesn the air cleaner and
to replace the lubricating oil filter ele-
ment at regular intervals, as specified on
rege 70, peragraphs 75 c. and d.; and
page 69, paragraph T4 b.; and in the lub-
rication chart on page 66.

m. Never operate the starting motor (if
your engine is so equipped) more than
twenty seconds at a time. Allow the
starting motor to cool a few seconds and
repeat the starting operation.

n. Never pour cold water into the radi-
ator 1f the engine is very hot unlese con-
ditions make it absolutely necessary. Un-
der such conditions start the engine and
let 1t idle while slowly pouring the wabter
into the radiator.

i03. STORING AND HOUSING ENGINE.

When your engine is not to be used for a
period of time it should be stored in =
dry end protected place.

Leaving equipment outdoors exposed to
the elements will result in materially
shortening its life.

The procedure below should be followed
when your engine is placed in storage for
thirty days or more, and the lubrication
Precauntions should be repeated every six
months thereafter.

We also recommend caution in starting an
engine that has been in storage (see in-
structions following).

10%. PREPARATION FOR STORING.

a. Thoroly wash or clean the engine.

CAUTTON: Because of the fire
hazard, do not use gesoline for
cleaning parts, at least vhen
service 1s performed indoors.
Obgerve the insurance regula-
tions and use a less inflammeble
fluld, such as stoddard solvent
or kerosene.
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b. Completely lubricate the engine.
(See Page 66.)

¢, Drain the lubricating oll from the
diesel injection pump and governor, end
refill with approved flushing oil, page

13-

d. Close valve (5), page 73, et the fuel
supply tank.

(1) Disconnect the fuel supply tank
line nearest to (6A).

(2) Disconnect the fuel supply lines
(10) at the injection pump.

(3) Drain all fuel from tank (1).
Store the drained oil.

e. Drain the fuel filters (8) and (8A)
at points (A-A). Open the air vent at the
top of the fuel filter to assure draining.)

f. Tighten the drain at the bottom of
the fuel filter base (8) and (8A) when the
fuel has been drained.

(1) Connect the fuel supply lines
(10) at the injection pump.

g. Attach the valve end of tubing (6A)}
to & gallon can of clean approved flushing

oil.

h. Close the air vent at the top of the
fuel filters (8) and (8A) when the flush-

ing oll appears.

1. 8tart and operabe the engine on
gasoline for five minutes; then stop it.

(1) Start up agaein and operate for
one minute; then stop it.

(2) Start up again and operate for
four minutes.

(3) Do not drein this flushing oil
from the fuel pump mechanism as 1t is to
act as a rust preventative of the inner

pump parts.

(4) Do not drain the flushing oil
from the injection pump base as it acts as
a8 rust preventive.
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J. Drain the flushing oll from the
fuel filters (8) and (8A). Reattach line
(64) to velve (5). (Do not open valve
(5).) The coating of flushing oil in
these parts acts as a rust prevenitive.

k. Drain all water from the engine.

1. Drain gasoline from the gasoline
tank and starting carburetor.

m. Drain all lubricating oll from the
crankcase pan snd oil filters. Clean the
filter base and attach "OIL DRAINED" tag.

n. Flush the engine with SAE-50 lub-
ricating oil as oubtlined below:

(1} Remove the spark plugs and put
the compression release lever in the gaso-
line (stearting) position so that all
gstarting valves are open.

(2) Spray about one cunce of SAE-50
lubricating oil thru the spark plug open-
ing in each cylinder, using an air gun
attached to an oll can.

(3) Replace the spark plugs and put
the compression release lever in the
diesel position.

(4) Remove the valve housing cover
and spray oll over the rocker arm and
starting valve assenbly.

(5) Replace the cover.

NOTE: The engine must not be coperated
after the flushing operation.

o. Put a tin cap over the top of the
exhaust pipe. Remove the air cleaner cap
and put a can over the pipe. DPo this =so
moisture, dirt, ete., willl not enter the
engine.

105. STARTING DIESEL ENGINES THAT HAVE
BEEN IN STORAGE.

a. Remove the spark plugs snd put the
compression release lever in the gasolilne
(starting) position. Pour a mixture of
half gasoline and half SAE-10W engine oil
into each cylinder (two tablespoonsful
per cylinder is sufficient).

b. Remove the valve housing cover and

485.91

flush the valves and valve operating mech-
anism with the same mixture.

¢. Revolve the engine rapidly until +the
excess 0il has been blown out of the spark
plug holes. (This operation will loosen
any tight plston rings and wash o0ld grimy
oil from the valves and pistons.)

d. TFlush out the magneto impulse coupl-
Ing with the same grade of 0il as used for
lubrication, and lubricate the msgneto as
specified on page 66.

e. IMlush out the crankcase with diesel
fuel, dry cleaning solvent, or kerosene,
and £111 with the grade of lubricating oil
specified on page 66.

f. Drain the flushing oil from the in-
Jection pump and refill to the proper
level with the specified lubricating oil.

g. Before starting the engine, be sure
the fuel filter hags a new element. Then
open valve (5), page 73.

h, TInstall the spark plugs.

i, Fill the cooling system and fuel
tanks.

J. TFill the fuel filter as described
under "Venting Air From Fuel System",
page 82, paragraph 87.

k. Btart the englne and operate it
slowly. OCbserve if any of the valves are
sticking. If they are, pour a small
quantity of diesel fuel, dry cleaning
solvent, or kerosene, on the valve stems
until valves become loose.

1. Assenmble the valve housing cover.
m. Do not accelerate the engine rapid-

ly or operate at high speed immediately
after starting.
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106. CHECKING MECHANICAL PROBLEMS

PROBLEM PROBABLE CAUSE PROBABLE REMEDY
A. Starting motor inoperative A.

(1) Batteries faulty. (1) Recharge or replace batteries if
necessary.

(2) Cables and terminals faulty. {2) Inspect ground cable and "battery-
to-starter-switch" cable for any
faults which may cause shorting;
replace cables I1f necessary.

Egg%NgugéLL (8) starting switch defective, (2) Replace starting switch.

(4) Starting motor defective. (4) *

B. Compression release lever in B. Pull compression release lever back

Diesel position. into gasoline starting position.

€. Internal selzure. C. Hand crank engine with spark plugs re-
moved, clutch disenpgaged, and compres-
sion release lever in starting posi-
tion. If engine does not turn easily,
internal damage 1s indicated.#

A. Gasoline fuel system faulty. A.

(1) No gascline in tank. (1) Fill small tank with gasollne.

(2) Gasoline shut-off valve () Open gasoline shut-off valve.

closed.

(3) Gasoline strainer screen (3) Clean gasoline sirainer,

cleogged.

(4) Water in gasoline. {4) Drain gascline tank, strainer, and

carburetor.
B. Ignition system faulty. B.

(1) Moisture on spark plugs. {1) Remove spark plugs, wipe off
moisture and dry plugs. Check
gap, which must be .020 to .025
inch.

(2) Magneto grounding switch in- (2) Discomnect grounding switch cable

ENGINE TURNS operative. from magneto. Attempt to start
engine. If engine starts, switch
BUOT WILL NOT in manlfold or cable 1s inopera-
tive and should be lnspected.
START (3} No spark from magneto. (3) Remove distributor block from mag-
. neto and crank engine to see if
distributor rotor turns.

{a) If distributor rotor does not
turn, remove magneto.

{b) If rotor turns but engine does
not start, remove a spark plug
cable from spark plug. Hold
cable terminzl 1/4 inch from
cylinder head and crank en-
gine, If spark appears, plugs
may be fouled or need replace-
ment. If no spark appears,
check breaker points in
magneto.

C. Carburetor choked too much. C. Push the choke all the way in.

Note:

* Consult Your Austin-Western Distributor
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CHECKING MECHANICAL PROBLEMS-—Continued

PROBLEM PROBABLE CAUSE PROBABLE REMEDY
A. Injection pump does not deliver A.
fuel.
{1} Air trap empty, or supply {1) Open shut-off wvalve.
tank shut-off valve closed.
(2) Fuel supply system air-bound. (2) Vent the fuel system.
(3) Water in Diesel fuel. (3) Drain entire Diesel fuel system
including water trap and filters.
Refill with Diesel fuel, and vent
ENGINE WILL system.
4) Fuel fllters or strainers 4) Di bl .
NOT OPERATE (4) e ful a er (4) Disassemble and clean
AS A DIESEL |g, gStarting mechanism not fumction- |B.
ing.
ENGINE N
(1) starting valves warped. (1) =
(2) Starting control linkage out (2) Check linkage for broken parts,
of adjustment. milssing cotters and pins.
{3) Butterfly valves in manifold (3) Remove manifold end covers, and
not functioning. operate starting control lever to
see 1f butterfly valves are
functioning.
C. Faulty timing of injection pump. {C. Retime pump to engine.
A, Water In the gasoline. A. Drain gasoline tank, strainer and
carburetor.
MISSING AND B. Air leaks around Intake manifold.|B. Tighten manifold stud nuts.
C. Improper firing order. €. Check spark plug cables for correct
BACKFIRING Installation at spark plugs and mag-
neto distributor cap.
(Gasoline
Do Magneto not correctly timed to D. Check and adjust timing.
Cycle) engine.
E. Starting valves not properly B. #®
seated.
A, Injection pump control lever A.
ENGINE DOES shaft sfticky, sluggish, or stuck.
NOT IDLE B. Injectlion pump plunger spring B.
broken, or plunger stuck. . Remove injection pump.
PROPERLY C. Injection pump plunger and bush- |C.
ing worn.
(g;§§§§ D. Surging at any idle speed. D.
E. Injection nozzles faulty. E. Remove, and repair or replace.¥
A. Low oil level. A, Add sufficient oil to bring up to
specified mark on level gauge.
B. 0il pressure indicator or line B. Replace.®
defective.
LOSS OF C. Main or connecting rod bearings C. Heplace.¥
0IL PRESSURE WOrH.
D. Dirt in regulating valve, or reg-|D. Clean, or replace spring.#
wlating valve spring broken.
E. ©0il pump worn. E. Remove, &nd repair or replace.#
F. Camshaft bearings worn excessive~{F. Install new bearings.¥#*

ly.

Note:

* Consult Your Austin-Western Distributor
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CHECKING MECHANICAL PROBLEMS— Continued

PROBLEM PROBABLE CAUSE PROBABLE REMEDY
A, Improper valve clearance. A. AdjJust valve clearance.
B. Valves sticking. B. Clean valve guildes and stems. Grind
valves 1f necessary.¥*
LACK GF
C. Worn pistons, sleeves, piston C. Replace.*
COMPRESSION rings, and sticking piston
rings.
D. BStarting valves warped. D. Replace.#®
A. Injection nozzles dirty or stick-|A. Open vent screw on each nozzle to
ing. determine which i1s defectlve. Remove,
and clean or replace.*
ENGINE DOES [B. Insufficient alr to engine. B. Service the air cleaner.
NOT DEVELOP |C. Injection pump not operating C. #
properly, or not properly timed.
FULL POWER,
D. Poor fuel. D. Use good grade Diesel fuel.
AND UNEVEN
E. Taulty valve action. E. Adjust valve clearance.
OPERATION If valves are purned or warped, re-
place,
F. VWorn piston rings and pins, or r. #
sleeves.
A. Poor fuel. A. Use good grade Diesel fuel.
SMOKY B. Injection pump not properly B. Retime pump to engine.
timed.
EXHAUST
C. Injection nozzle not functioning |C. Opening pressure not correct, or
properly. nozzle leaks.¥
A. Insufficient water in the cooling |A. Check level of water in radlator and
systen. add water if necessary. NCTE: Do not
pour cold water In an overheated
engine or possible cracking of the
cylinder head may result.
B. Fan belt slipping. B. Check belt tension and adjust.
ENGINE
OVER4EATS |C+ Cooling system clogged. C. Tlush out radiator and engine.
D. Dirt apd trash on outside of D. Clean all dirt and trash from between
radiator core. the radiator tube fins with air or
water pressure.
E. Thermostat lnoperative. E. Remove and replace if necessary.
F. Lack of lubricating oil. F. Add sufficient oll %o bring up to

specified mark on level gauge.

Note:

* Consult Your Austin-Western Distributor
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ICAL PROBLEMS—Continued

PROBLEM PROBABLE CAUSE PROBABLE REMEDY

A. 01l leaks. A. Check and service where necgssary-—
at valve lever housing, valve cover,
side plates, dust seal at rear of oil
pan, crankecase front cover, oll seals
at front and rear of crankshaft, oil
' pan, oil filter, and oil pressure
EXCESSIVE indicator tube.

LUBRICATING B. Worn valve guides, worn pilston B. Excessive smoke coming from the
0TL rings, sleeves, plstons, and breather plpe on the side of the
clogged 011 control rings. crankcase indicates that an excessive
CONSUMPTION amount of oil is being used.¥*
C. Improper lubricant. C. Use only the lubricant speclfied in
the Lubrication Guide.
D. Overheated engine. D. Refer to "ENGINE OVERHEATSH
ENGINE NOISES
NOISE PROBABLE CAUSE PROBABLE REMEDY

A. Sharp rap at idling speed.|A. Loose plston pin. The pin {A. Replace pin.%*
at fault can be found by
short-circuiting spark
plugs until the noise
stops.

B. Flat slap when advancing |B. Piston slap. B. Replace piston and sleeve.¥®
engine speed under load.

C. Metallic knock when 1dling|{C. Worn or loose connectihg C. Replace bearings.¥

and retarding engine rod bearings. The bearings

speed, but disappears at fault can be found by

under load. short-clreculiting spark
plugs until the noise
stops.

b. constant rapid clicking. D. Incorrect valve c¢learance. |D. Adjlust valve clearance,

E. Combustion knock in one or|{E. Leaky injection nozzle E. Replace nozzle valve.¥*
two cylinders. valve.

Note: * Consult Your Austin-Western Distributor
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107. PERIODIC INSPECTIONS.

Every engine operator should practice preventive maintenance for continued good oper-
ation of his engine. Periodical preventive lnspection and maintenance are the only
sure means of keeping the engine in proper working order. Prompt detection and correc-
tion of minor irregularities will prevent engine failure and expensive repalrs. Be
systematic; Inspect at the intervals outlined below.

AFTER EVERY 10 HOURS OF OPERATION

Point of Inspection: Remarks:
Water trap (in fuel filter base)...veevuvenn Drain off water and sediment
Lubrication points .eveeeeereeenenannes ++... (See lubrication chart on page 66)

AFTER EVERY 60 HOURS OF OFERATION

Alr cleaner ...... Ceareran e tsastasasaaaana Remove and clean
Flexible rubber connection bebtween air

cleaner and air cleaner pipe .....civcen... Inspect for locse fit or damage
Fan belts ciiiinreennennns crerensren saseraas Check tension; replace if necessary
Rediastor fins ....... et iaseesce ettt e s Clean spaces
Fuel transfer pump strainer ........ Censeaan Remove screen and clean
Lubrication points ....... et erreeteaeaaeaa (See lubrication chart on page 66)

SPECIAL INSTRUCTIONS

Lubricating oil filters ......... ceran s Replace filter elements
Engine crankCasSe ..i.eeeeeessssrssnonssnssans Drain and change oil

AFTER EVERY 250 HOURS OF OPERATTON

Gasoline stralner and sediment bowl ........ Take apart and clean

Spark plugs .+ eevvennns s sesmeas st esenaaen . Remove and clean; check gap
Magneto breaker points and chamber .....c... Clean chanber and check gap
Magneto drive chamber and impulse coupling . Check and clean if necessary
Lubrication points ....... i ereraeeraaaeaaen (See lubrication chart on page 66)

AFTER EVERY 400 HOURS OF OPERATION

Carburetor gasoline strainer sereen +....a.. Remove and clean
Cooling system ...... sernas s ersasaatessnanes Clean
Engine vAlves ...ievievsrscnrossassssssasnans Check for clearance

AFTER EVERY 500 HOURE OF OPERATTON

Tubrication points .ivvenvennnn. Ceereearea (See lubrication chart on page 66)
PERIODICALLY
Fuel filters ...... Crreraveea beeesatanstaias Replace elements when necessary
Primary pump filter screen (in IHC
Injectlon DUMDP) «evvernenerecnonnennnnonnes Remove and clean
Magneto distributor eap ...iveiiiiieinnenas Remove and clean
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108. WIRING DIAGRAM.

DESCRIPTION

Cable-ground
Cable- jumper
Battery

Cable

Starter switch
Cable

Starting motor
Wire

Ammeter
Ammeter gasket
Wire

Ignition switch
Switch gasket
Dasgh light
Dash light bulb
Wire

Horn button
Horn

REF,

20.
21.
2c.
234
24.
25.
26.
27,
28.
29.
30.
31.
S2.
33.
54‘
35,
36.
o7,

Generator (regular H.D.) 38.

Wiring for Heater and Defroster;
algso Dual Windshield Wipers

DESCRIPTION

bracket
brace
pulley

Generator
Generator
Generator
Generator
Generator
Generator
Generator
Wire

Wire
Voltage regulator
Regulator support
Wiring harness

Loom

Connector

Wire

Loom

Loom

Headlight-right hand
Headlight-left hand

gupport
fan
pulley

-~ 97 =

(12 Volt System)

(extra H.D.)

REF,

39.
Lo,
LOA.
L.
42,
43,
434,
44,
444,
45,
486.
4!7.
474,
48,

49, -

80,
51.
o2,
53.

DESCRIFPTION

Wire
Wire
Loom
Tail
Wire
Defroster switch
Wire

Defroster fan
Wire clip

Wire

Wire

Heater

Hegter switeh
Wire

Windshield wiper
Wiper spacer
Wiper arm

Wiper blade

Wire

light



INSTRUMENT PANEL .

109.

To replace the 15 amp. fuse under switch
(4), remove the four cap screws (1), after

which the panel masy be lifted up and tip-
ped over, exposing the fuse block, or the
panel on the outside cab wrapper sheet
may be removed to gain access to the rear
of dash panel.

110. ELECTRICAL EQUIPMENT.
(12 volt system)

a. Adjustment.

Improper adjustment of any of the
electrical units may result in serious
demage to the equipment. It is recom-
mended that unless the operator is famil-
lar with the operation and adjustment of
the units, he make no attempt to do this
work. If repalr or adjustment is requir-
ed, 1%t is suggested that the operator
contact his nearest Austin-Western dis-
tributor, or United Motors Service Sta-
tion, as they will have the necessary
testing equipment and technical informsa-
tion required to perform this job.

Before working on any part of the

electrical system, first disconnect batt-
ery ground cgble. Do not reconnect cable

485,98

until all other equipment has been connec-
ted. This will avoid shorting and causing
damage to any of the electrical units.

Be sure all terminals are clean and
securely fastened and that there are no
broken wires anywhere in the electrical
system.

DANGER: The generator will bura out if
operated with battery cables or battery
circuit cables disconnected or broken.

To operate the generator without the bat.
tery, remove the connection from the "GEN"
terminal on the relay and ground on the
relay mounting screw; or remove the gen-
erator field cable from the "F" terminal
on the generator frame.

b. Cleaning Commutators.

(1) If the commutator of the start-
ing motor or of the generator is greasy,
dirty, or slightly burred, it can be pol-
ished with No. OO0 sandpaper. Never use
emery cloth. After the polishing opers-
tion, all dust must be blown from the com-
mitator,

If a commtator is very rough or
out of round, refer to your nearest
Austin-Western dealer.
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{2) When polishing the starting motor
commutater, first pull the "ecoil-to-dis-~
tributor" cable from the coil cover end.
Then remove the spark plugs and the com-
mutator cover band., With the starting
switch depressed and the starting motor
operating, place the piece of No. 00 sand-
paper over the commutator.

(3} When polishing the generator com-
mutator remove the cover band and place
the piece of No. 00 sandpaper between =
brush and the commutator while the arma-
ture is revelving.

111. GENERATOR.

The generator on this machine is a third
brush type with cut-out relay and voliage
control. This control automatically in-
serts a registance into the generator
field circuit as the battery reaches a
charged condition, and removes it as the
battery becomes discharged. In effect, it
provides a two stage generator, delivering
either a high or a low outpui, depending
upon the battery voltage.

The third brush can be adjusted to vary
the charging rate for various conditions.

NOTE: Heavy duty generators are avail-
able on special order only. These have a
combination voltage and current regulator
which prevents overcharging the battery.
Therefore, no adjustment of charging rate
is provided or needed.

Generator
0 ~~  brace

-

My -~ -
! y ~ Generator
-
.

o]
-
s
-~

oy -
-
ey \ T~

~ .. Generator

% ‘ 5 L\\Ef7// bracket

Generator
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a. Adjusting the Generstor.
(See Illustrations, page 100)

(1} The generator output (charging
rate) may have to be adjusted to meet
various conditions, in order to maintain
a fully charged battery. To obtain the
best performance and life of the battery,
do not undercharge or overcharge. Unless
you are familiar with this equipment and
know how to adjust generators, it is ad~
visable to have the charging rate adjust-
ed, when necessary, by the nearest Austin-
Western distributor,

(2) The maximum output should be 3 to
6 amp. with the generator hot, and 8 to
10 amp. when cold. DO NOT SET THE CHARG-
ING RATE BEYOND THESE LIMITS. To deter-
mine the actual maximum charging rate of
the generator at any time, check at the
ammeter. To do this, a fully charged
battery should be used., With the engine
operating and with no electrical load,
remove the voltage regulator cover and
slip a mateh between the armature and the
core of the regulator, in order to hold
the contact points ¢losed, thus ground-
ing the generator field and maintaining
the maximum charging rate, The ammeter
needle should show 3 to 6 amp. with the
generator hot, or 8 to 10 amp. with the
generator cold.

(3) To adjust the charging rate by
the third brush:

(a) Remove the cover band.

(b) Loosen the round head screw on
tHe commutator end bearing casting until
the lock washer tension is released. DO
NOT TRY TO REMOVE THE SCREW.

(e) The charging rate is changed by
moving the third brush. This brush is the
one mounted on the movable carrier.

(d) The charging rate is increased
by moving the third brush in the direction
of rotation of the armature. To decrease
the rate of charge, move the third brush
in the direction opposite to the armature
rotation,

IMPORTANT: The third brush should never
be set closer than three commutator bars
from the main brush.
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(e) When the sbove adjustment is

completed,; be sure to tighten the round
head screw whilch locks the third brush
carrier in place.

{f} Reassenble the cover band

with the joint on the bottom of the gen-

erator

g0 that the joint is not over any

opening.

/Third brush

/Locking screw

Generator Cover Band Removed
Showing Brushes

THIRD BRUSH IS SHOWN SET 3 COMMUTATOR
BARS FROM MAIN BRUSH — NEVER SET

CLOSER-~ _

485,100

- )\ __THIRD BRUSH
AT MAIN BRUSH

GROUNDED
rd

Generator Third Brush Setting

112. STARTING MOTOR.

The starting motor cranks the engine
when the circult between the bvattery and
the cranking motor is closed.

The Bendix drive type cranking motor
emplays a pinion mounted on a threaded
sleeve., When the armature revolves, the
threaded sleeve turns within the pinion,
moving it endwise and Into mesh with the
flywheel ring gear, cranking the engine.
A spring takes up the shock of meshing.
When the englone starts, the flywheel
drives the pinlon ai a higher speed and
the pinion 1s bvacked out of mesh with the
flywheel ring gear.

&. Iubrication.
(Generator and starting motor)

After every 60 hours of operation,
put 8 to 10 drops of SAE-20 o0il in each
of the two cups on the generator. Do uot
lubricate excessively, since excessive
lubricetion mey cause oll and grease %o
gum on the commtator and cause a reduc-
tion of the generator output. NEVER OIL
THE COMMUTATOR!

Occaslonally put a few drops of
SAE-20 01l in the oil cups on the starting
motor.

113. STORAGE BATTERY.
(Located Back of Operator's Seat)

(1) The storage battery should be re-
gistered with the nearest factory battery
service gtation.

(2) Battery for Export. Complete in-
structions are included with battery.

(3) Clean Terminals. Battery cable
terminals must be clean and tight. Use
hot water for removing terminal corrosion
and for cleaning top of battery. Brighten
terminal contact surface with wire wool,
apply & light coat of vaseline, and re-
asserble. Be sure terminals are clamped
tightly and thet battery is fastened se-
curely in the battery bhox.

(4) Vent Holes. Xeep vent holes in
battery filler caps open.
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(5) Electrolyte level. The electro-
lyte in each cell should be 3/8" above
the separators. Keep the electrolyte up
to this level at all tlmes to prevent bat-
tery failure. When the electrolyte falls
below this level, pure dlstilled water
should be added. Never use hydrant water
or any water which has been in a metal
receptacle. Keep pure dilstilled water in
8 glass Jar on hand for battery use only.
To put water in a cell, use & clean sy-
ringe. When adding water to the battery
in temperature near the freezing point
(32° F.), always operate the engine long
enough to mix the water and the electro-
lyte, or deamage to the hattery from the
water freezing will result.

CAUTION: Acid or electrolyte
should never be added except by
a skilled battery man. Under no
circumstances add any special
battery "dopes", solutions or
powders.

(6) Specific Gravity of Electrolyte.

(2) The battery must be maintained
at full charge for satisfactory perform-
ance and for safety of the battery. The
specific gravity of the electrolyte in-
dicates the relative condition of the
battery charge and warns when it may be
necessary to increase the generator charg-
ing rate or to recharge the battery.

(b) Inspect the battery once a week
or more often to maintain correct specific
gravity. B8pecific gravity reading of at
least 1,250 corrected to 8P F. should be
maintained (see chart).

(c) If the specific gravity of the
electrolyte 1s less than the required
figure in the chart, the generator charg-
ing rate should be increased (see "Adjust-
ing the Generator", page 99, parasgraph
(a}, or the battery should be recharged
with standard auxiliary battery recharger.

(d) When testing for specific gra-
vity, use both a battery hydrometer and
thermometer. Remove the filler caps.
With the thermometer test the temperature
of the electrolyte. Then insert hydro-
meter in each cell and determine the spe-
cific gravity reading.

185.101

(e) Specific gravity readings should
not be made Immedlately after water has
been put into the battery. Take readings
either before the water is added or after
the battery has been on charge for some-
time,

(f) A1l cells should show approxi-
mately the same specific gravity reading.
Wide variation indicates something wrong.
See your Austin-Western distributor.

(7) Battery Voltage. With the battery
fully charged, and on charge at the nor-
mal rate, the average cell voltage at
80° F. ranges between 2.5 and 2.7 volts;
at 100° F., between 2.4 and 2.6 volts.

CORRECTIQONS FOR HYDROMETER READ-
INGS WHEN BATTERY TEMPERATURE 5
ABOVE OR BELOW BO DEG. FAHR.

12ge
Ho*
100°
909 2
BO®
T0°
60°
80°
40*
30°
20°
io°®
00
~10°®
—-20°
—309
~gp° L

ADD CORRECTION
TO HYDROMETER
READIHG

SUBTRACT CORRECTIOMN
>~ FROHM HYDROMETER
READING

TEMPERATURE

Hydrometer Reading Correction Chart
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SECTION 5

POWER GRADER OVERHAULING

135. POWER DISTRIBUTION - ENGINE TO
WHEELS.

Every pound of the total weight of the ma-
chine is on a power driven wheel, and in this manner
every ounce of engine power is transmitted to the

front and rear axles.

The engine and clutch unit (A) is connected
to the transmission (B) and transfer case (C) by
means of a short propeller shaft (D).

The transfer case attached to the transmission
extends above and below the centerline of the trans-
mission and has two output shafts, the lower one
(E) extending toward the rear, and the upper one
(F) extending toward the front.

From the lower rearward shafc a propeller

485,105

shaft (G) connects to the input pinion shaft of the
rear axle. From the upper forward output shaft
(F) of this power divider, as it might well bhe
called, there is a propeller shaft (H) with several
universal joints to carry the power down under the
arched frame to the front axle.

Both front and rear axles have a double set of
gears to further multiply the power on the axle
shafts themselves, and eventually to the six driv-
ing wheels with rires.

136,  FRONT AND REAR STEER.

The front steering angle is 25 degrees each
way, and the rear steering angle is 15 degrees each
way. Steering is done hydraulically by simply
moving a valve handle requiring very slight finger-
tip effort. Motion is fast and no operator who has
ever driven an AUSTIN-WESTERN power steer
would go back to the old antiquated hand steering
mechanism.
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137. FRONT AXLE.

The front axle unit of the A-% power grader
is of the double reduction type. The drive from the
propeller shaft to the front axles is made first
through a spiral pinion and bevel gear, and then
through a pinion and spur gear fully enclosed, run-
ning in oil. It is equipped with dust proof oil seals
and mounted on antifriction bearings throughout.

A differental is incorporated between the
two axie shafes.

In making repairs to parts located at either
end of main axle housing, including replacing the
drive shafts, it is unnecessary to remove the main
axle housing from front end of the grader frame,
However, should repairs be necessary to gear carrier
or main axle housing itself, then axle assembly must
be removed from frame. If possible, place the ma-
2+ chine on a level place and block rear wheels se-
curely.

If machine can be operated, it will be easier
to wash out the main axle housing before disas-
sembly is started. First remove the drain plug and
allow all the oil to flow from gear case. Then refill
the case with kerosene or diesel fuel.

CAUTION: Do not use gasoline as it is
dangerous because it may explode and
cause a fire. Run machine slowly with the
kerosene or fuel oil in gear case for several
minutes both forward and reverse, and
drain gear case. If you wish to get it abso-
lutely clean, refill case a second time with

clean kerosene or diesel fuel and repeat
washing operation.

138. WHEEL REMOV AL AND REASSEMBLY

Both front wheels are attached in the same
manner, so the following will apply to either right
or left hand wheel.

(1) Remove all the nuts and lock washers
from the drive flange studs (11) shown above.

(2) Remove the drive flange,

485.106

N AN

(3) If the drive flange sticks too tightly to
be pulled off by hand, secure a couple of 15" hard-
ened set screws to remove the flange. Lubricate the
threads of hardened set screws well before inserting
them in the threaded holes provided in the drive
flange. Be sure to clean the threaded holes care-
fully and blow out all dirt present. The flange can
then be forced off by screwing the set screws in
through the flange against the wheel face.

(4) Unlock the bent over edge of
lock washer (3), page 107, and remove the
hub bearing loek nut (2).

(5) Remove the lock washer (3), the drilled
washer (4), and the adjusting nut (with pin) (6).

Jack up on axle housing inside of wheel
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until wheel clears ground, and place a well greased
metal plate under the tire. Lower jack until weight
of wheel only rests on plate.

(6) Slide the wheel off. Be sure to catch
the bearing cone, forced off by wheel, so it does not
fall to the ground and become dirty.

(7) If the hub bearing felt (33) is worn or
damaged, replace it by prying off the inner bearing
and removing the washer (34) and felt (33) shown
above.

(8) Be sure to wash all the old grease from
inside the wheel and from axle end and bearings.
Repack the bearings with wheel bearing grease
when reassembling. If bearings show any flat spots
or chipping, replace both cone and cup.

(9) In reassembly, after replacing the wheel
and outer bearing replace the adjusting nut (6)
(with pin on outside ). Tighten this nut up snugly.
(Do not back it up for bearing clearance, as none is
needed or desirable.) The slight preload thus put
on the wheel bearings will prevent any load mis-
alignment due to working strains.
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(10) Replace the drilled washer (4). Be
sure one of the holes aligns with the pin protruding

from the adjusting nut (2). If they fail to align, try
taking the washer off and turning other side in-
ward. If this fails to align the pin and a hole in
washer, then the nut will have to be loosened
slightly.

(11) Replace the lock washer (3). Replace
and securely tighten the lock nut (2). Bend one
edge of che lock washer (3) so as to firmly fix the
lock nut (2).

(12) Replace the drive flange (1).

NOTE: Each drive flange (1) has a 1" pipe plug
(36) recessed into the outside edge. When install-
ing the flange, the plugged hole should mate a
similar hole drilled sidewise into the wheel hub,
and terminating into the compartment (A).

(13) The two Timken bearings (B) are
packed or completely charged with lubricant at
time of assembly ac the factory, therefore it should
not be necessary to pump still more lubricant into
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the plugged port (36) when the grader is
being used at temperatures above 220 p,

{14) The purpose of the plug (36) in
flange (1) is to make it possible (without
removing thé front wheels) to pump winter-
izing oil into compartment {(A) when the
temperature subsides to 22% F. and under
(1/4th pint of SAE-10W pumped into each
whoeel port (36) will winterize the wheel
bearing grease at location (B).)

(15) If an excess amount of pressure
gear grease is pumped through opening (36)
into compartment (A) during temperatures
above 229 F,, the excess lubricant will
flow past the wheel felt (33), This
excess lubricant should be %ept off the
tires,

(16) HReplace loch washers and nuts
on all studs.

{17y Check 81l nuts and retighten,
if necessary, after operating egrader about
an hour, and again after s day's opera-
tion,

139, UNIVERSAL JOINT WITH AXLE SHAFT
REMOV AI.

a. Follow the instructions in para-
graph covering "Wheel Removal', page 106.

nuts and lock
and (11), page

211 the
(103

b. Remove
washers from studs
107,

c. Loosen all the cap sScrews

iocated in caps (12).
d., Remove the steering kouckle (8).

e, Grasp the splined end of univer-
sal joint now exposed and carefully pulil
the joint, with axle shaft attached, out
of housing. Be especially careful not to
damage the oil sesgl (22). There 1Is an-
other seal at inner end of axle shaft near
the differentiel, Use care not to damage
these seals when reassembling.

£, Place the universal joint and
axle assembly on & bench (or a box if
bench is not asvailable).

485.108

g. Wash all parts carefully with
kerosene, Check and lubricate them care-
fully before reassembly,

140, AXLE UNIVERSAL JOINT
DISASSEMBLY . (For Cleaning and Inspec-
tion Purposes Only)

a. Whenever the joint is removed
from its housing for any purpose, it is a
good idea to wash it and inspect it,

b, Clean and inspect all parts, If
worn, chipped, or cracked, procure a new
drive joint group, or parts, from your
nearest parts depot,

141, WHEEL STEERING KNUCKLE
DISASSEMBLY.

a. Follow the instructions covering
““Universal Joint with Axle Shaft Removal',
paragraph 139,

b. Remove the lock wires and nuts
from the nine studs (26), page 107, in
cuter end of axle main housing.

¢. Remove the tie rod fork bolts at
(3), page 106, )

d. Pull the entire trunnion and
knuckle flange off the studs. It may
stick and reguire force to remove it, At
this point it is well to check the seal
(22), page 107, in end of trunnion socket,
and replace it, if necessary. Be sure to
01l it well before reassembly.

e, Remove the four cap screws from
top pivot bearing cap (12) and remove the
cep and shims (13),%(14), and (15). Keep
the cap and shims together. (It will be
well to tie them together if original
parts are to be reassembled again.)

f. Now remove the lower pivot bear-
ing cap (12), following the same procedure
used to remove the upper pivot bearing
cap (12).

g. 8Slip the knuckle flange (32) off
flanged (inner) end of trunnion socket
(21).
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h. The felt (18) can now be removed and
replaced with a new one, if necessary.

i. For reassembling, .reverse the above pro-

cedure.

CAUTION: Before reassembling be sure
to wash .and inspect all parts carefully,
Cleanliness is most essential in preventing

Wear.

142, WHEEL PIVOT BEARING
ADJUSTMENT. ((16) and (17)). (With
the Wheel Removed but Steering Knuckle
Still on the Power Grader}(See page 10%)
a. Remove the four cap screws from top

pivot bearing cap (12) and remove the cap and
shims (13), (14), and (15). Keep the cap and shims
togerher. (It will be well to tie them together so
they can be easily assembled in the original posi-
tion.) Mark the cap (12) so it can be pur back in
the original position.

b. Carefully wash out the bearing cup (17)
and its compariment. Be sure to remove all grit
and chips present. Wash bearing cone and rollers
carefully. If bearings show signs of chipping or
flat spots, replace both the cup and the cone with
new ones,

¢. Remove the lower pivot bearing cap (12)

with shims (13), (14), and (15). Keep these to-
gether for reassembly in original positions.

d. Wash the bearing cone, rollers, and cup
carefully. If there are any signs of chipping or flat
spots, replace both the cup and the cone with new
ones.

e. Pack the bearings with grease and re-

assemble both caps with shims in original positions.

f. Tighten the cap screws evenly on both
caps (12).

g. If there is any vertical end play in the
hearings, they will have to be adjusted by removing
equal amounts of shim thickness from both top and
bottom. If wo tight, add new shims of same thick-
ness, to both top and bottom bearing caps.

485.109

Continue this adjustment until the play is just
out of bearings when screws are tight, then remove
a thin shim (.005”) from under both the top and
the bottom bearing cap. This will bind the bearings
slightly and is called “pre-loading”. This is done to
eliminate slight play from existing when these bear-
ings are actually carrying the weight of machine
while at work. The shims are of three different
thicknesses; namely, .005", .007”, and .020".

CAUTION: The cap screws holding top
and bottom pivot bearing caps (12) must
be left loose until the axle and knuckle
drive joint group have been put in place
and knuckle (8) has been securely tight-
ened in place by the twelve nuts on studs
(10) and (11), page 107, Otherwise, knuckle
flange (32) will distort and the pre-load-
ing effect will be destroyed.

143. FRONT WHEEL TOE-IN ADJUSTMENT.
(See page 1:20)

a. The A-w power grader is equipped with
a tie rod adjusting nut (8) (which has both right
and left hand threads). Turn the adjusting nuc so
that front toe-in is 0”. Then retighten the two clamp
bolts. Measurements to be made at the side wall of

" tires as close to center line of axle as possible.

b. No toe-out should be tolerated. Failure
to comply with the above will cause excessive tire
tread wear.

144, REMOV AL OF FRONT AXLE ASSEMBLY
FROM FRAME. (See page 110)

a. Place machine on level place.

b. Revolve blade until it is square across the
lock circle latch.

c¢. Block both rear wheels securely to pre-
vent possibility of machine rolling forward ot
backward.
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d. Remove nuts (5) from pivot pins (1).

e. Disconnect steering ram hydraulic hoses

a¢ cheir union ends.

f. Unlock and remove the four cap screws
from fronc propeller shaft universal 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. Force blade downward. This will lift
the front end of frame upward. Lift it only enough

so that axle pivot pins are free of excessive binding.
i. Remove the pivot pins (1).

|- Again push blade down to lift frame

high enough to dear axle,

k. Roll axie out from under front end of

frame.

. Reverse above procedure for reinstalling.

185.110

145, FRONT AXLE GEAR CARRIER
REMOV AL. (See page 113)

a. Remove axle from frame. (See page109,
paragraph 144,) Remove bortom drain plug o
drain oil from axle.

b. Block up under axle housing to hold it
when wheels are removed.

¢. Remove the lock wires and all the nuts
from scuds (26), page 107,0n both sides. Remove
fork bolis at (3), page 106.

d. Slide our, about 8", both the right and
feft wheel, with trunnion sockec and axle still
artached,

If the oil seals (22), page 107 are damaged
or worn, be sure to replace them before reassembl-

ing.

e. Remove all the puts from srtuds
(40), page 113. Remove the tapered dowel

bushing (46) from one of the studs.

f. Lift the gear carrier out of main axle
housing.
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146, HYDRAULIC BOOSTER STEERING - WHEEL
CONTROL. (Special Order)
(Field Installation)

8. Preliminary Check on Grader.

(1) Check wheel alignment (no toe-in
or out permissible.)

(2) Check steering ram adjustment so
both wheels bturn same to right or left.

(3) Be sure to check the clamp bolts
on ram rod end and tie rods, making sure
they are tight.

b. Assenbly Instructions.

(1) Install steering wheel, shafts,
and Rossg steering gear unit.

(2) Turn hand wheel (A), page 1124,
all the way to the right and to the left.

The hand wheel should turn freely,
but if not, look for binding in support
bearings (B), pages 112 and 1124,

(3) Count the revolutions of hand
wheel to determine center position.

With hand wheel set at half the
total revolutions, assemble steering arm
(¢), page 112, at axle as close to di-
nension (H) ss possible.

(4) Assenble booster valve, flow
control regulator, hoses and tubing ac-
cording to piping diagram shown on page
112D.

(5) Square head pipe plug is to be
removed from top of gear carrier and re-
placed by socket head plug (H), page 112,
to eliminate possible damage to hoses.

(6) With booster valve in neutral
and front wheels straight, sssemble steer-
ing valve rod (X), page 1i2.

Next assemble linkage (C), by
turning shaft (1) until dimension (M) is
27/32".

¢. Steering Arm (C) Adjustment.

(1) With set screws (J), page 112,
out, steer wheels the meximum distance

485.111

to right. Then screw in set screw against
stop.

Turn wheel slightly to left and
glve set screw two extra full turns and
lock into place.

Follow the same procedure for
steering to left.

(2) Shims (F), page 112, are pro-
vided for steering erm (C) to permit
alignment with mesnual steering linkage

(a).
d. Iaubricstion.

(1) Iubricate each grease fitting
with general-purpose pressure gun grease
("Lithium" type preferred); two strokes
of lubricebor every 50 hours of operation.

(2) Asd SAE-140 o1l (for yeer around
use) to Ross steering geer unit.
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147. FRONT AXIE GEAR CARRIER DISASSEMBLY. mark them so they can be put back in ex-
{(After Removing the Assembly from actly the same position in reassembly.)
Axle Housing)
e. Lift out the bull gear and differen-
a. Remove the lock wires and nuts on tial group (37).
the four studs (35).
d. If ball bearings (32) and (49) on
b. Remove the bearing caps (51) and differential hub are worn, replace them
(34)}. (If they are not already marked, with new ones.

485,113 - 113 -



e. I you desire to remove the one
piece bull pinion and bevel gear hub (5),
proceed as follows:

(1) Remove nuts and washers from
studs (2).

(2) Remove the left bearing cap (6).
Save the gasket (7) and all shims (8), (9)
and (10). Wire these to the cap so they
will be replaced in original position.

(3) Remove the right bearing cap (6),
saving the gasket (7) and shims (8), (9)
and (10)}. Wire them to the cap to prevent
mix-up.

(4) Remove the bearing cone and rol-
ler assenbly (4) from ring gear end of
shaft (5). If bearing cone (&) camot
readily be driven from shaft, pour hot oil
over bearing only, to expand it Ffor easier
removal. (When reassembling, polish both
ends of shaft (5) using emery cloth so
bearings will drive on and off easier.)
NOTE: Keep the shaft (5) cold.

(5) Remove the shaft (5) after remov-
ing the cap screws (28) holding the bevel

gear (27B).

(6) If inspection shows chipping or
flat spots on either bearing, replace both
the cone and cup of that bearing.

(7) Clean and check all parts care-
fully before reassewbly.

T« If you desire to remove the bevel
pinion (27A) proceed as follows:

(1) Remove the cotter and nut (25).

(2) Remove washer (24t) and wniversal
Joint fitting yoke (23).

(3) Place a bronze drift on threaded
end of pinion shaft, and drive 1t back
through bearing (19). Be careful to save
all the shims (14}, (15) and (16), also
washer (20).

(4) Check oil seal (22) and replace
it with new one if necessary.

(5) If inspection shows any flat
spots or chipping on bearings (12), (13),

485,114

(18), or (19), replace both the bearing
cone and the cup of damaged bearing.

148. FRONI' AXLE GEAR CARRTER REASSEMBLY.

(See page 113)

a. After all ususble perts have been
carefully cleaned, proceed as follows:

(1) Assenble cup (12) with shims
(14}, (15) and (16), also cup (18), into
the carrier casting (17).

(2) Place washer (11) and cone (13)
on shaft (27A) as shown.

Next insert shaft (274) into loca-
tion.

Install cone (19), washer (20), seal
(22), yoke (23), gasket (26), washer (24),
and finally nut {(25).

(3) Tighten nut (25) sufficiently to
remove all end clearance at bearings (13)
and (19). Do not over-tighten nut (25)
because the bearings (13) and (19) will be
adjusted too tightly endwise.

Shaft (27A) should turn freely, ex-
cept for the friction applied by the seal
(22) around the yoke (23).

(4) If you install too many shims
(14), (15), or (16), the teeth of pinion
(274) will extend too far Ilnto the ring
gear teeth near arrow (27B).

The teeth of both pinion (27A) and
gear (27B) should be approximately flush
with one another at the back side, or near

arrow point (27B).

If you do not install a sufficlent
quantity of shims (14}, (15), or (16), then
the teeth of pinion (274) will be outward
from the teeth of gear (27B).

See pages 116 and 117 for proper
tooth contact.

(5) When installing a new bevel gear
(27B), or a new pinion and gear hub (5),
ve sure to temporarily assemble the two
together before putting them into the
gear carrier. By doing this you will be
sure they it together properly.
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The bevel gear 1s held firmly in
place by cap screws (28) through the back-
ing flange. It 1s therefore beat to mark
(with paint) the bevel gear and hub flange
to make alignment easy.  The bevel gear
should be a snug fit on the hub (5).

Insert gear hub {5) (with gear (27B)
slipped over end) into top of the gear
carrier housing.

Align the bevel gear with flange
and slip the gear into place tightly
against the flange, as shown on page 113.

Be careful ncot to damsge the gear
teeth,

Insert and tighten the screws (28).
Install lock wire (29).

If necessary (not recommended) heat
the bearing cones (4) in hot oil (not over
300°F.) and tap them into place against
the gear hub shoulders. (Always replace
worn bearings.) Both ends of shaft (5)
can be polished down by means of emery
cloth in order that the bearing cones (L)
can be more easily removed.

Allgn the oll holeg and replace
both of the bearing caps (6), together
with the gasket (7) and the shims (8), (9)
and (10), but first make sure the bearing
cup (3) 1s in good condition. If other-
wise, replace it and bearing cone.

Check the position of gasket (7) and
shims (8), (9) and (10), and the bearing

caps (6).

0il ports in case and cap must align
and the shims must be properly placed, or
the flow of oil will be cut off, and the
lubrication of the bearing will then be
insufficlent.

If end play exists in the one piece
pinion and gear hub (after the caps (6)
are tightened), it can be eliminated by
removing shims (8), (9), or (10), as re-
quired.

See pages 116 and 117 for diagrams
on proper tooth contact. Be sure the
pinion and gear hub has conly a slight
drag when both caps (6) are tight.

185.115

If pinion (27B) needs to be adjusted
for proper mesh with bevel gear, add or
remove shims (1k), (15), or (165 as re-
quired.

See pages 116 and 117 for diagrams
on proper tooth contact.

(6) Place the large spur gesr and
differential group (37) in position after
%ﬂsgalling the two hub bearings (32) and

9).

The spur gear is offaet to clear the
bevel gear, so be sure you do not try to
install it with the wrong side toward the
bevel pesrs.

Replace the bearing caps (34) and
(51) and tighten the nuts on studs (35)
and wire them to prevent their loosening.

(7) 1Install a new gasket (L41).

Lowver the now completely assembled
gear carrier down lnto front exle housing

(39).

Put the tapered dowel bushing (46)
in proper place and tighten this stud nut
first; then tighten the rest of the nuhs
on studs (40).

(8) Carefully push the axles and
wheels back into axle housing and replace
and tighten the slotted nuts (25), page
107.

Install wires through stud ends
to keep nuts from loosening.

(9) Check the toe-in adjustment. See
page 109, paragraph 1h3., "Front Wheel Toe
-In Adjustment.”

{10) Fi1l axle housing with recom-
mended oil. (See lubrication charts,
pages 5 and 6.)

Pour about a pint of this oil into
elther hole located at front side of the
pinion compartment near fitting yokes.
These two holes have a 1/2" square head
pipe plug (21), page 113, in them. This
0il prevents the bearings (13) and (19)
from insufficient lubrication when first
starting newly assembled axle.
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149. BEVEL GEAR AND PINION
ADJUSTMENT.

a. General.

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 set.

When the area of tooth contact is toward
either the heel or toe, the teeth will be overloaded
at that end and chipping 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 load and possibly
resulting in breaking teeth our at che base.

When the area of contact is less than speci-
fied, 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 contributes to noisy operation and rapid
wear.

Two other points to keep in mind are:

First: The factory adjustment of bevel drive
gear and pinion sets is as correct as special equip-
ment and years of experience in building thousands
of axles can make it, and should not be disturbed
exce i wlg_en ab;olutely 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 check-
ed and noted before disassembling the unit, in order
that the gear may be adjusted to the original back-
lash when making final adjustments.

Second: Always bear in mind that gears and
pinions are matched at the factory, and as far as
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possible should remain matched in service. Well
matched sets operate guietly.

b. Checking Tooth Conlact,

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 concacts. Sharper contact impres-
sions can be obtained by applying 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 adjust-
ments always check the drive side of the bevel gear
teeth. Coast side contact will be automatically cor-
rect when the drive side contact is correct. As a
rule, coating abour 12 gear teeth with red lead is

sufficient for checking purposes.

(1) The above diagram shows a HIGH
NARROW (CONTACT, which is undesirable and
will result in noisy operation, galling, and overload-
ing 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 location. 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 back-
lash of .005" to .010” is correct. Several adjust-
ments of both pinion and gear may be nccessary
before correct contact and backlash are secured.
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(2) The above diagram shows a LOW
NARROW CONTACT, which will resulc in gall-
ing, grooving of teeth, and noise, To secure correct
contact, add shims to move pinion (A) out from
gear (away from center of axle) a sufficient amount
10 move the contact area to the proper location. To
obtain correct backlash (005" to .010*) move the

gear (B) in toward the pinion.

{3) The above diagram shows a SHORT
TOE CONTACT, which, because the contact area
overlaps the toe of the bevel gear teeth, will result
in chipping of tooth edges and excessive wear at
this point if not corrected, To secure correct con-
tact, move the gear (A) away from the pinion. This
will increase the lenghtwise contact and move the
contact area toward the heel of the gear teeth. Cor-
rect backlash (.005” to .010") is obtained by moving
the pinion (B) in toward the gear (toward the
center of the axle).
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(4) The above diagram shows a SHORT
HEEL CONTACT, which produces approximartely
the same results as a short toe contact: noise, ex-
cessive gear tooth wear, and chipping of tooth
edges. To correct this condition, the gear (A) must
be moved in toward the pinion to increase the
lengthwise contact and to move the contact toward
the toe of the teeth. Correct backlash (.005" to
010"} is obrained by moving the pinion (B) our to-
ward the heel of the gear teeth (away from the
center of the axle).

(5) The above diagram shows when AD-
JUSTMENTS HAVE BEEN PROPERLY MADE.
This is the correct tooth contact that will be secured.
Note that the area of contacr starts near the toe of
the gear teeth and extends about 80% of the tooth
length toward the heel. This adjustment results in
a quiet running gear and pinion set, which, because
the load is discributed over the teeth within the
proper area, will deliver all the long setvice built
into it
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150. PROPELLER SHAFTS. The Joints should be dismantled,
cleaned, and inspected every 5000 hours
a. Lubricstion. of operaticn. Worn parts should be re-
placed at that tinme.

e

The needle bearings are packed with

Jubricant at time of assenmbly. Grease The needle bhearilngs should be repacked
fittings at (A), shown below, are provided with lubricant before assembly. (See
in each bearing group. lubrication chart, page 6.)
5 5 17
2 7 B

144

f
4 5 1A 5A

5 t7
L

Front Axle End

Front Section of Front Propeller Shaft

b. Front Section of Front Propeller at the rear end (away from the front
Shaft. axle). When assembling slip yoke (8) to o
gshaft (12) be sure to time the yokes (8) _
The slip voke {8) must be installed and {14) turned up.
5 5
7
6
l: L] 7
= |" [=w==
i 1
.—::L-_ 5[ %Li:: :.::'...—.."l
2 = - %‘I-l"" \.’ l
3 4 3,4 13,4
5 A 1A
Clutch End
Clutch to Transmission Propeller Shaf't
¢. Clutch to Transmission Propeller clutech group, the tube group (8) may be
Shaft. removed after first removing the eight

cap screws (3).
When meking repairs to the main
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134/

Pransfer Case End

Rear Bection of Front Propeller Shaft

d. Rear Section of Front Propeller

Shaft.

Cap screws {3), (8) and (15) must be
tight and locked in place.

NOTE: 7Please notice that fibtting yoke
(9) is timed to the splined shaft (10)

with cap screws (8) to the side, also the
fitting yoke (1), located at the right
end of shaft (10), is shown correctly
timed to the splined shaft (10). This
procedure indicates the proper timing

of these yokes to the propeller shaft

"U" Joiats.

" 5 5 "
] EE
N | o
X ZT } j/
3 57 7 J 7 7 y 3
- T
I b —
2 7
.
A A s B8

6A

Center Section of Front Propeller Shaft

e, Center Section of Front Propeller

Shaft.

The
rotates
(6) and
quired.

center gection is mounted in, and
on, two anti-friction bearings
(6A). Adjustments are not re-

Eaech bearing housing (5) is fitted
with grease fitting (A). See lubrication

485.1184

chart, page 6.

The lips of the end seals (7) should
be turned outward. Both nuts {2) should
be tight and cottered.

NOTE: Please observe that both yokes (8)
are correctly installed, or timed, on the
splined shaft (1) with the flanges turned
stralght up and down.
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151. HYDRAULIC BRAKE SYSTEM.

a. Genersl.

The powerful hydraulic "Bendix Duo
Servo" brake utilizes a standard hydrau-
lie actuating system, heving a compensa-
ting type master cylinder operated by a
foot pedal, and a brake actuating cylin-
der at brake drum, together with the re-
guired piping, hose, and operating fluid.
When a push is exerted on the foot pedal,
pressure is created within the master cy-
linder, causing the column of fluid con-
tained in the master cylinder, piping,
ete., to move the drum cylinder pistons,
which in turn forces the brake shoes into
conbact with the brake drum.

When the foob pedal 1s released, the
brake shoe return springs retract the
brake shoes and return the drum cylinder
pistons to their normel 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 gtroke begins. Should
the master cylinder link be adjusted so
that there is no backlash in the Toot
pedal, the master cylinder piston and cup
may not return suffilciently Lo uncover
the master cylinder compensating port

(see (A) below), which may cause failure
of the brake to fully release. If the
brake does not fully release the friction-
al drag will cause the fluid to further
expand as 1ts temperature 1s raised. This
expansicn of fluid will casuse an increase
in brake drag and may, in extreme cases,
result in self-application of the brake
to the point where the grader cannot be
moved until the pressure is relieved,
either by bleeding, or allowing the fluid
to cool.

¢. Bleeding the Hydraulic Brake System.

Whenever the hydraulic line is discon-
nected from the master cylinder, 1t is
usually necessary (after reconnecting the
line) to bleed the entire hydraulic system
at drum cylinder, to expel any air that
mey have been taken into the system. Pill
the master cylinder reservoir with genuine
Lockheed or Delco brake fluwid 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 push
pedal down slowly. This produces a pump-
ing action which forces fluid through the
tubing and drum cylinder, carrying with
it any air that may be present in the line.

When air bubbles cease to appear, and
the fluid stream is a solid mass, hold
the brake pedal dowvn and have a mechanic
close the bleeder scraw.

485,119
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Fluild drained out of the system during
the bleeding operations should not be used
agalin as it may contain dirt or foreign
matter which may be 1lnjuriocus to the sy~
gtem. After drum cylinder is bled the
supply of fiuid in the reservolr should
be replenished.

CAUTION: Be gure 1o keep the
reservolr half full of brake
fluid when bleeding the brake
gystem. Should the reservoir
be drailned during the bleeding
operations, air will again en-
Ler the system and rebleeding
will be necessary.

d. Brake Adjustment.

Do not adjust brake when drum is hot.
If breke is adjusted when drum 1s hot and
expanded, the shoes may drag when the drum
cools and contracts.

There are two points 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), page 12L. The adjusting
screw takes up the clearance between the
brake lining and the brake drum. The
snchor pin serves to cenbralize the shoes.

e. To adjust Brakes to Compensate for
Wear. (See page 121)

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

(2) Remove the four 3/8" pipe plugs
(54) from brake drum {(46). (See pege
124 .)

(3) Release brake. Revolve wheels,
causing brake to rotate until arrow that
is cast into the brake drum (L46), page
124, points 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.

(5)

Insert a .015" feeler gauge be-

485,120

tween the lining and the drum at lower end
of shoe (2). Turn the adjusting screw
with a screw driver, which causgeg the ad-
Justing screw to force the brake shoes
against the drum until .015" clearance be-
tween lining and drum is obtained. Check
the clearance at the upper end of the shoe
(2). .015" clearance at each end of this
shoe indicates correct anchor pin position
and insures proper brake lining contact
with drum.

{(6) 1In the event .015" clearsnce ak
each end of shoe {2) is not found in check-
ing, it will be necessary to move the an-
chor pin to the correct position.

(7) To adjust the anchor pin, loosen
the anchor pin nut (16), page 121, enocugh
to permit turning the anchor pin with a
screw driver (inserted through adjusting
hole in upper face of the drum}. To de-
crease clearance bebween 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 adjusting screw and anchor pin ino the
necegsary direction to obtain .015" lining
to drum clearance at both ends of shoes

(2).

(8) Tighten anchor pin nut securely
with & wrench while holding the anchor pin
with a screw driver. Again check the shoe
clearsnce to be certain the anchor pin has
not moved.

(9) 1Install the four 3/8" pipe plugs
into brake drum.

f. Precautions.

Use only alcohol to clean rubber parts
and the inside of master and drum cylin-
ders. Kerosene or gasoline may cause da-
mage to, or fallure of, the hydraulic sy-
gbem,

Do not allow grease, oll, paint, brake
fluid, or foreign mstter to come in con-
tact with the brake lining.

If brake shoes are not properly lined,
poor braking will result. It is bhetter to
install new brake shoe and lining groups
when linings are badly worn.
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152. HAND BRAKE.
The hand brake lever and interconnecting
cable actuates lever (25). See below.

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

Lubricate daily the hand lever pins and
internal cable, using SAE-1OW oil.

153.

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 (3), page 119, clean on
master cylinder to prevent alr vent being
plugged with dirt.

Use only genuine Lockheed or Delco brake
flulds. BSubstitutes msy do considerable
damage to the hydraulic system.

Section D-D

Section B-F
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HYDRAULIC FOOT BRAKE MASTER CYLINDER.

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

153A. AUXILIARY BRAKE. (Special Order)
(Original Equipment Only)

The auxiliary brake used on A-W graders
is installed on a flange which is part of
the rear gear carrier. The brake assembly
is of the same basic type used for the
primary brake. Hydraulic lines for the
two brakes are in parallel and are ac-
tuated at the same time with one brake
pedal. There ls no emergency brake unit
on the auxiliary brake.

All instructions pertaining to adjust-
ment and maintenance {page 119) apply to
the suxiliary brake and must be performed
at any time the primary brake is adjusted.

Section A-A
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ODOMETER. (Special Order)

153B.

The odometer attachment is not standard
equipment on A-W graders but it is highly
recommended as an ald to proper mainten-
ance and care. The use of an odometer
will greatly facilitate maintenance of
complete machine records.

The odometer is simply installed by re-

moving cap (32), page 125, and screwing ad-

apter and washer (63 and 66 above) with
drive tip (60) and shaft extension (65)
ingerted, into the tapped hole in the
transfer case.

33

'}3.

Wiring for Hourmeter
{(for @4 71 Series lingine)

30—

ENGINE

HCURMETER ATTACHMENT .
(Special Order)

153C.

With an hourmeter, a check can be kept
on the hours the engine has been operat-
ing. It mekes possible accurate computa-
tion of fuel consumption or other operat-
ing cost per hour or per Job and is es-
pecially useful in recording hours of ser-
vice performed by each engine where sever-
al are used.

1485.121A

The front wall of the grader cab has a
hole provided through which the adapter
is installed.

The odometer head is mounted on the left
side of the front cab wall and a correct
right angle joint (each tire size requires
a different angle joint) along with a
Tlexible shaft complete the unit.

O 19 il
-

Hourmeter

The International UD-14A engine can be
equipped with a mechaenical unit (shown
above) either as originael equipment or in
the field.

The General Motors 71 series engines
use an electrical unit (shown at left).
The meter unit (32) is mounted in a hole
provided in the voltage regulator bracket
(see "A", page 24) and the sending unit
(34) at left is inserted into oil gallery
at "B" (page 24) after removing the pipe
plug. The electric wiring is as shown
at left.

With "homemade" brackets this unit cau
also be used on a UD-14A engine.
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TRANSMISSTON AND TRANSFER CASE
REMOVAL,

15k,

a. General.

I internal repairs are to be made,
then the assenbled transmission and trans-
fer case should be removed as a group
from the greder frame.

Before dismantling, if the machine
is 1n operating condition, it is best to
drain the gear oil from the transmission
and transfer cases and refill them with
flushing oil (kerosene or diesel fuel) and
run the machine slowly backward and for-
ward for several minutes.

It is best to drain this first wash-
out; refill with clean flushing oil, and
repeat. In this way the second washing
will usually get everything clean and free
of oil.

CAUTION: Do not use gasoline,
as there is danger of explosion
and fire.

b. Transmission and Transfer Case
Group Removal.

The engine, radiator, and engine
accessories, need not be disturbed. This
likewise applies to the operator's seat,
battery box, and dash. Two hydraulic
lines {61} and (62), pages 147, must be
disconnected at the hydraulic valve bank.

Certain equipment, such as & cable
hoist of not less than 1/2 ton capacity,
and the necessary wood blocking, etc., is
needed before starting the operation.

Follow the procedure outlined as
follows:

(1) Remove the four cap screws at
the following yokes: (28), page 127; {50)
and (11), page 124. The center section of
front propeller shaft, page 118A, may now
be removed, af'ter removing the bearing
housing to frame bolts (B), page 118A.

NOTE: Shaft (1), may have to be shifted

forward slightly within the bore of
bearing (6).
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(2) Remove shift lever group with
cover, after removing the nuts at (26),
page 126. Also remove the two sheet metal
covers near the top of the transmission.

(3) Remove pin (7). Then remove
rod group, after removing the cotter pin
near (9), page 132.

(4) Remove brake cable at hand
lever.

(5) Remove hydraulic brake hose at
mester cylinder and (20), page 119.

(6) Remove socket (89), with shift
lever (77), page 125. Also remove guard
under the transfer case.

(7) Remove the two bolts (94) and
(102), page 125.

(8) Place suitable blocking under
transmission.

{(9) Use one cable hoist and attach
lifting end over the front two studs
(26), page 126. (Balance of hydraulic
piping need not be removed.)

(10} Trensmission and transfer case
may now be shifted forward about four
inches, and carefully lowered to the
ground by means of the hoist.

(Remove blocking progressively as
transmission and transfer case is being
lowered to the ground.)

Reassenbly is the reversal of the
gbove procedure.

155. TRANSFER CASE DISASSEMBIY.
(See page 124)

To remove the transfer case from the
transmission, 1t is necessary to first
follow the procedure outlined in para-
graph 15k,

The 2.gpeed transfer case 1s attach-
ed to the machined rear face of the
transmission in the power divislon gear
case and contains six gears. This case
pilots over the outer race of the end
bearings at the top transmission shaft.
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e,

Eight large studs (16) and (26A) hold the
transmission and transfer cases together
with an oll tight gasket in between.

After these two units are out of the
power grader, proceed as follows:

{1) Remove cover (37) and oil
guards (38), page 12k,

(2) Remove nut (52) on upper drive
shaft (51), also universal joint brake
flange (50). Remove the nuts from the
studs (35) and (53). Bearing cap (3L)
may now be pulled out, after which the
shaf't (51) can be driven toward the
splined end of the shaft. (Use light
hammer and bronze drift on the opposite
end when driving it out.) The brake
plate (45), shims (41), with Tinken bear-
ing and cup, will come oubt with the shaft.
Keep the shims wired to plate (h5) while
in dismantled state.

The upper gear (39) may now be lifted
upward and out of the case, together with
the rear Timken cone (U4

(3) Remove the nuts from studs at
bearing support (67). Next pull out the
bearing housing (67). The snap ring
(57) should now be removed. The gear
(31) mey now be pulled off shaft (2h),
together with the ball bearings (58),
roller bearing {58A) and thick spacer
(59), and thin spacer (60).

(4} The two lock screws (81), with
lock wires (82), page 125, may be removed,
permltting the removal of shifter shafts
(83) and (91). Also remove two springs
(85) and two balls (84). Slip the shift-
er (30), page 124, off the shaft., (Lift
out forks (80) and (90), page 125, when
dismantling. Insert these forks into
slot in shifters when reassembling.)

Then expand the snap ring (29), page 12,
and slip it, with gear (28), off the
shaft.

(5) The transfer case (1) mey now
be removed from the transmission case,

after all nuts have been removed from the
studs (16).

(6) Remove cap (71), with shims
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(72), (73) end (75). Keep the shims
wired to cap (71).

(7) Next remove the nut (13) and
yoke (11) from shaft (12). 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 (4) at right side
will come out with the shaft.

(8) Remove shaft group (22). The
gear (2) and other come may now be lifted
up and out of the case.

156. TRANSFER CASE REASSEMBILY.

a. For reassembling, reverse the above
procedure.

b. Before reassembling shaft (12),
clean, inspect, and replace (if necessary)
all parts, such es seals, gaskets, Timken
and ball bearings, and spacers (75, (21),
(48), (59) and (60), page 12k.

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

d. Place Timken cone (4) (taper out-
ward) over the stub end of the shaft, and
pass the yoke end of shaft (12) through
the right lower hole in the case: then
through parts as follows: gear (2), Tim-
ken cone (L), with taper outwsard. Tighten
cap (8) solidly to the case (1), after be-
ing sure Timken cup (5) is in place. As-
senble spacer (7) and tighten solidly the
yoke (11), using washer and gasket with
nut (13).

e. Next install cup (5) with teper in-
ward, then a new gasket (72), together
with shims (73), (74), (75), as required
and cap (71). Shaft (12) should not have
any end clearance. Lubricate both Tim-
ken bearings (&) with SAE-30 oil.

f. When a new gasket (26) is installed
between the transfer and transmission
cases, care must be used in evenly and al-
ternately tightening the nuts on studs
(16), otherwise the transfer case may be
tipped slightly, later presenting dif-
Ticulty in entering the last or outer
ball bearing (58), nearest to cap (61).
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We strongly recommend the use of a 37 38 39 45,40 4142 45 46

dial indicator attached to the right end 36 4344 47
of shaft (24) and indicating in the bore 6 48
of the transfer case at the point where 35 49
the outer roller bearing (584) is located. :%g S 5IC5)
The indicator reading must not exceed 32 T g?
.002" eccentricity. If it is greater than < 52
.002", then loosen the nuts on studs (16) 5 : e ////53
and retighten them alternately until all 31 : ! 56
are tight, then dial indicate the bearing gg = i 2
bore again for final alignment. (Both 58 @) 4 >4
faces of the transmission case and trans- 27 jimm 1 S8A
fer case must be clean and smooth. A new 267 58
- gasket (26) should always be installed.) 55 Y. : 6%?
NOTE: Nut (27) must be on the shaft with - o 257
the small diameter toward the right. 24 ) A F 62
) A——1 63
g. Slip gear (28) over shaft (24). gg i ; f- | 64
Be sure the snap ring (29) is locked in 2] > Sie7r 23
the shaft groove. The shifter fork slot 20 - = 15 gg
in shifter (30) should be nearest to gear % A 66
(28). (Insert the fork {90), page 125, I8 T 67
into the shifter slot before moving the 17 — | 68
shifter onto the spline of shaft (24).) 16&3 y: gg
Assenble the shift clutch (64) on 15 3%
the countershaft (22), with the fork 14 4
groove toward arrow (64). Install snap 13 71
ring (18) into the bore of idler gear (17), 12
also the two bearings (23). Then lubri- | 7273
cate both bearings with SAE-30 oil and 102876543 ¢ s
lightly drive the gear with bearings over . i
the shaft (22). WNext slip the spacer (21) f;:iiiig iiii

and drive the Jubrilcated single row ball
bearing (20) over the shaft. Then install NOTE: The locabion and end clearance of

the assenmbled shaft (22) into the trans- all gears, bearings, and spacers sre con-
fer case bore. Lightly drive the lubri- trolled by the snap rings as follows:
cated bearing (23) onto the stub end of (29), (63), (57) and (18).

shaft (22).

A1l snap rings should be concentric

h. Reinstall shift fork (80), page and the circular tension should solidly

125, together with shifter shafts (83) and lock the rings in the snap ring grooves.
(91), locking the two set screws (81) by

means of lock wires (82), as shown. Re- Next install bearing support (67),
place the balls (8L4), springs (85), tube caps (61) and (65), by means of studs and
{86), and bracket (80). lock washers and nuts provided. When
shifters (30) and {64) are in neutral
Install the rear ball bearing (58), position, the gears (31), (22), (2) and
page 124, and the snap ring (63) in gear (39) should rotate freely, except for
(31}, and slip it over shaft (24)}. Next friction developed by the seals (10) and
slip the following parts on the shaft in (47).
order shown: nemely, spacer (59), bearing
(58), spacer (60), bearing (58A), then se- i. Lower the gear (39) into position,
curely locate the snap ring (57). Iubri- after installing the left cone (4) (taper
cate the ball bearings and roller bearing outward) with cup (5), together with cap
(584} . (34) and gasket (6).
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Section B-B

Next insert shaft (51) and right cone (taper
outward), with cup (5). Then brake plate (45)
(seal lip turned inward) with all shims (41). Add
or remove shims as required in order that the shaft
(51) will not have any end clearance. (The Timken
bearings should not be preloaded or binding.) Next
inscall spacer (48) and flange (50), with brake
drum (46). Securely tighten and cotter the nut (52).

j. Inseall the oil collectors (38).

k. Reinstall cover (37), this page. Cap (99)
has a drilled vent for ventilation purposes. Tube
(96) extends downward into the transfer case about
214" . Its lower end is cut on a 45° bias and the long
side of the tube should be turned toward gear (39),
page 124.

Never attempt to dismantle or make repairs
to the transfer case without thoroughly studying the
. . M
cross section diagram shown on page 124.

157. TRANSMISSION SHIFT COVER.
(See page 126)

a. It is not necessary to remove the trans-
mission or seat box to inspect the shift rails (15)
and (11). It is only necessary to remove the nuts
at studs (26) and lift off the shift lever group.

b. Then remove the nuts at studs (26A),
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.)

h85.125
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¢. Remove the expansion plugs from the
cover, also the three wired set screws from the shifc
rod ends.

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

e. Shift both rails into neucral, 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 proce-
dure.

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

h. When inscalling the cover to the trans-
mission, be sure the lower ends of both shift forks
(12) and (16) slide into the shift grooves of shifters
(38) and (49), page 127.
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158. TRANSMISSION DISASSEMBLY.

In order to disassemble any part of the trans-
mission, follow che instructions under *“Trans-
mission and Transfer Case Removal”, paragraph
154, which will permit the transfer case and trans-
mission to be removed from the grader.

Now remove transfer case from transmission
by following the instructions given under "Transfer
Case Disassembly”, paragraph 155.
now disassemble the transmission (as shown on
page 127)as follows:

You may

a. Move both shifters (38) and (49) into
mesh. Remove cotter and loosen nut {27).

b. Remove nuts from studs (32) and puil
housing (31) with shaft (34) away from the trans-
mission case. Remove nut (27) and yoke (28).
Shaft (34) may now be tapped out of bearing (30).

485,126

(Examine bearing (30), and if it requires replacing,
be sure to do so. Also install a new seal (29).}

c. 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 (30) 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).

d. Oil pocket (A) delivers oil through ducts
at (B) and (C) to the forward side of bearing (30).
In view of this, the gasket (33) and housing (31)
must be reassembled with the oil ducts turned up
as shown.

e. Qil flows through bearing (30), afrer
which it flows chrough bearing (36) and back into
the transmission case.

£, Slip the low and reverse shifter gear (49)
to the left, and pry the snap ring (51) ourt of its
groove. Slip both of these to left as far as they will
go. Screw off the nut {58). Drive the main shaft
(59) to the right until bearing (57) may be pulled
off the shafr.

g. Lift up on clutch end of main shafc (59)
and moving it toward the left, lift ic out of case
with gears mounted on it

h. 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).

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

CAUTION: There is a small pin (44) in-
side of this sleeve (43). Do not lose this
pin as it must be used in reassembly.
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j. INext remove the thrust washer (45) and
low speed gear (46), rogether with forey-two rollers
(47) and finally thrust washer (48).

NOTE: All end clearances of bearings are con-
trolled 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 lubrication
clearance between the supporting thrust washers
and the ends of the gear hubs.

485.127

Sectional view showing
reverse idler gear

k. Remove countershaft bearing cap (60},
and nut (63), also snap ring (75). Countershaft
(76) may now be pressed, or driven out toward the
transfer case.

I. All countershaft gears may now be re-
moved from the case for cleaning and inspection.

m. The reverse idler gear (78) and reverse
gear parts may be removed, after removing shaft
(82), with key (83).
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159, TRANSMISSION REASSEMBLY.

4. Clean and inspect all parts
carefully. Always install new gaskets,
Carefully check all snap rines for concen-
tricity and tension before using thenm
ggain,

b, Be sure to reassemble the coun-
tershaft gears as shown on page 127.

c. Install a new adjusting nut
(63), page 127, on the clutch end of the
countershaft.

d. Reassembly is the reverse of
the above procedure,

160. TIRE PUMP. (Stecial Order)
(Part No. PGF-13961, model 129-12V)

a. Specifications ("All-Purpose”
Compressor).

AIRSEAL: Specially processed heavy
negprene, reinforced with nylon, takes the
place of ordinary piston rings.

LUBRICATION: Grease-packed sealed
ball bearings. No other lubrication re-
gquired,

PISTON: High tensile strength alu-~
minum,

CIL-FREE AIR: Absolutely oil-free
air at all times, No o0il filters or col-
lectors needed in the air line.

RELIEF VALVE: None needed due to
patented design, which is the reason why
no "All-purpose" compressor can ever ex-
plode.

b. Operating Instructions.

The compressor supplies air only on
demand by firmly squeezing the lever on
the tire chuck. Releasing this lever will
automatically register the tire pressure
on the gage, To deflate the tire, depress
the handle to an intermediate position.

Conserve battery power by running
the grader engine at a fast idling speed
to permit the generator to charge the bat-
tery while the compressor is in use.

¢. Service Instructions.

If the compressor runs but delivers
only a small amount of air, trouble may be
due tc a broken valve or air seal, or a
¢logged air filter, Keep filter clean at
all times.

485,128

"All-Purpose" Air Compressor

To examine valves or air seal - Re-
move bolts arocund top of finned head. Re-
move screws which hold retainer plate and
air seal to top of piston, Inlet Valve
(Part No. D-10158) is on underside of Com-
pression Plate, Qutlet Valve (Part No,
D-10775) is on top, These valves may be
changed by removing the two screws which
fasten them to the Compression Plate,

CAUTION: Always use new head
gasket., Be sure all screws and
bolts are tightened securely to
prevent air leaks.

d. Guarantee.

The Johnson Service Company of
Milwaukee, Wisconsin, guarantees its Air
Compressors, unconditionally, for a period
of 90 days,. All units are thoroughly
tested and inspected. However, any part
or parts proving defective within one year
of date of purchase will be replaced with-
out charge.

This guarantee applies to defective
material or workmanship. Ordinary wear,
accident, mis-use or misapplication are
expressly excepted., All repairs and parts
under this guarantee are F,0.B,, Johnson
Service Company, Milwaukee, Wisconsin. No
local service or repair charges will be
allowed unless permission is granted by
the Johnson Service Company of Milwaukee,
Wisconsin,

NOTE: The Electric Motor is manufactured
by the Electric Auto-Lite Company of
Toledo, Ohio. Service and parts can be
obtained from any Auto-Lite dealer,.

- 128 -



13 2

BA Z
] e o 3
f’ @-"Q.L - 4
o) Z;QLJ¢_ .
7 8
10 9
161. MAIN CLUTCH ADJUSTMENT.
a. Generaql,
(1) PFirst inspect the clutch pedal
linkage, (See above drawing.)
{(2) Bpring (7) wmust bave sufficient

tension of its own to 1ift the pedal (1)
¢lear up to the floorboard without pulling
it up with your hamd., If you can 1lift the
foot pedal (1) upward against the floor-
board with your hand, then the tension of
the spring (7) should be made tighter, or
the linkage parts (3), (4), (58), (9), and
(10) may be binding, and require oiling to
loosen them up,

(3 Make certain this return action
is positive even with a slow foot action,.

(4) Be sure the clutch lever (12)
is located on the shaft so it does not
strike the transmission bell housing
either in released or full engaged posi-
tion of clutch. The pin end of lever (12)
slants toward the foot pedal (1) when the
pedal is in highest position. This is
shown above, with the pedal (1) in the
Talsed and released position.

{(6) The clutch itself, however, 1s
in fully“engaged position and there is
ample clearance between the c¢clutch throw-
out bearing (8), page 131, and the clutch
fingers, to permit the clutch to operate
satisfactorily, unless abused,

485,129

b. Clutch Adjustment,

(1) To adjust clutch, first loosen
lock nut (Q4), (see above drawing), remove
pin (104), screw forked yoke onto the rod
(11) sbout two turms, and reinstall pin
(10A). Do not reinstall the cotter pin
through pin (10A) or tighten the lock nut
(94) at this time, Instead depress foot
pedal (1) and observe 1f the first free
easy movement is from 2"to 3. If it is
adjusted as shown, then replace the cotter
pin and tighten lock nut (2A), because it
is adjusted correctly.

{(2) If the first free easy movement
is more than 37, then you have shortened
the rod (11) too much and the clutch will
not disengage properly. This will result
in gear clashing.

(3) To ascertain if the clutch is
disengaging properly, stop the engine,
have someone depress the clutch pedal to
within 3~ of floorboard. Then try to turnm
the propeller shaft yoke (15) with your
hands, If it turns freely you can con-
sider the clutch linkage is adjusted
correctly and that the clutch is properly
disengaging.

NOTE:
depressed to the floorboeosrd,
turn the yoke (15) easily, because the
transmis<sion clutch brake is applied.
Raising the clutch pedal about 3" will
release the transmission clutch brake.
(See page 132 for clutch brake.)

When the clutch pedal is fully
you cannot
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15" Clutch {Sectional View)
(for UD-1kA, GM-4080 or GML-T1 Engine)

c. Clutch Adjustment Warning.

Do not disturb the factory setting of
the three nuts (8), (shown above), inside
the clutch housing, as these have been
properly set at the factory, and without
special tools it is impossible to obtain
perfect alignment and adjustment. The
only field adjustment necessary is in the
outside linkage (rod and fork (11) and
(9), page 129). Never make any adjust-
ment of the three nuts (8).

d. Clutech Abuse.

Abuse consists of slipping the clutch
such as trying to move the grader in high
reverse speed or any forward speed which
the engine cannot pull. In such casges,
shift the transmission gears to a lower
speed which the engine can pull.

Do not slip the eclutch unnecessarily,
lest you be burdened with costly repairs
and the grader not avaeilable for work.

Riding the clutch pedal with your
foot, or over-lubrication of the clutch
release and pillot bearings, constitute
other forms of sbuse.

485,130

15" Clutch {Rear View)

e. Clutch Iubrication.

(1) Clutch throw-out bearing (22),
page 131, is lubricated through the ex-
posed high pressure fitting (19), extend-
ing through the plate (20). Do not over-
lubricate this clutch throw-out bearing.
Usually it only takes one, and not more
than two strokes of pressure gun, to re-
Plenish grease.

(2) The UD-14%A clutch pilot bearing
(25) 1s lubricated through hole in bell
housing at (B), while the GM clutch pilot
bearing (25) is lubricated through a
grease fitting screwed into the rifle
drilled hole {A) of the clutch shaft (8).
Rotate shaft until lubrication fitting
(B) is visidble. Consult lubrication
chart, page 6, for frequency of servicing
operatlon.

(3) Warped and cracked pressure
plates, and premeturely worn facings, in-
dicate excessive heat, and are generally
caused by excessive clutch slippage, or
over-greasing. In cases where too much
lubricant has been applied accidentally,
causing temporary slippage, wash the en-
tire clutch compartment with kerosene to
remove all traces of gresse.
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Clutch Compartment
f. Clutch Removal.
(1) General:

The clutch may be easily removed
from the A-W power grader in approximate-
ly 20 minutes. The engine or transmission
wlll not be removed or disturbed in any
way. This likewise applies to the cab,
seat box, fuel tank, dash, hood, air
¢leaner, and baitery box.

Ordinary hend tools, such ag socket
wrenches, are all that is required. One
man can do the job easily.

(2) To Remove Cluteh: (See above)

(a) Remove the eight cap screws at
both yokes (9). Next remove the elutch
to transmission propeller shaft group.

(b) Remove the cotber and pin at
the lower end of lever {12), page 129.

{(c) Remove the inspection door (20)
(see zbove).
(18) . Unscrew hose (18) from shifter yoke

(17) .

(@) Remove the cap serews from
bearing cover (10). The shaft (8), with
(10}, (16) end (17), may be pulled
straight out toward the transmission.

(e} Remove the cap screws from

485,131

Remove nipple (19) from hose

cover {23) end lower it to the ground.

() Use 3/8" X 2-1/2" N.C. cap
screws with plain washers, and these
ghould now be screwed into the three holes
located in the pressure plate at (A), page
130. These screws will compress the
twenty-four elutch springs (15), and keep
the cluteh group assenbled during clutch
removal.

(g) The cap screws at (B), page
130, may now be removed, after which the
cluteh drive member group may be lifted
out of the bell housing.

g. Clubch Installstion.
(1) General:

If a ney driven disc is needed, the
outside dismeler of the disc should run
true with the splined hole at hub (25),
Page 130. To check this, proceed as fol-
lows:

{(a) The driven member with shaft
(8), and parts {23), (16), (10) and (1)
(see above), may be temporsrily assembled
to the bell housing. The c¢lubtch group
(24) should not be assembled to the fly-
wheel at this time. The hub may be held
solidly to the splined shaft if it is tap-
ped slightly on the spline taper farthest
away from the flyvheel.

{b) A dial indicator may be at-
‘tached to the flywheel with one cap screw
(B), page 130. The diel indicator msy be
read thru cover opening (20) (see above).

(¢} When the shaft (8) is rotated
by hand, the oulside face of the buttons
should run true; that is, within 010"
dial indicsbor reading. Install a new
straight disc if necessary.

(2) To Install Clutch:

(a) Replace cluteh pilot bearing
(25), (above) if worn. Assenble the bear-
ing seal awey from the crankshaft flange.
Before assembly use a grease gun to £il11
the rifle drilled holes at point (B) on
UD-144 and at (4) on GMC-TL series. Pack
the bearing with lubricant.

(b) Clean cut the flywheel of
all dust and lining material.
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(c) Install the driven disc into
the flywheel, with the short end of the
splined hub toward the crankshaft.

(d) Install the clutch (24),
lesving the cap screws loose. Insert the
shaft (8) thru the driven disc hub and
clutch pilot bearing. Then tighten the
clutch sclidly to the flywvheel. Remove
shaft (8).

(e} 1Install and tighten the bell
housing (23) to the housing.

(f) Assenble shaft (8) to sleeve
(16). (Replace seals (11) and (15), keep-
ing seal lips turned as shown. Replace
bearing (14) if worn or damaged; then in-
stall snmap ring (13).)

{(g) Fnter shaft (8) with sleeve
(16) into bell housing. Slip cap {(10)
over shaft (8) and install cap screws in
cap (10). Remove the cap screws (A), pege
130. Reinstall parts (18), (19) and (20},
page 131, and the propeller shaft.

(h) Iubricate all bearinge (1),
(22) and (25).

(i) Re-adjust clutch linkage,
page 129, paragraph b.

CIUTCH BRAKE. (See Above)

162.

8., Function of Clutch Brake.

485.132

(1) The powerful Austin- Western
clutch brake provides a speed retarding
effort to the clutch driven member and
transmission gears, when shifting gears,

(2) The internal brake consists of
a drum (12), 5" in diameter, which is
spline driven. A lined brake shoe and in-
ternal screw arrangement, together with
external linkege, is interconnected to the
clutch foot pedal (1), page 129, When the
foot pedal is pressed to the floorboard,
the linkage moves lever (18), (below) to
the left, and the threaded screw moves the
1lined shoe against the internal drum.

(3) When the engine is running full
throttle and brake properly adjusted, and
footpedal is depressed to the floorboard,
the transmission gears will come to a
rolling stop in about three seconds.

b. Clutch Brake Adjustment.

NOTE: Levers (5) and (18), (below) and
interconnecting linkage are shown in re-
leased brake position.

(1) PFirst adjust the main clutch,
page 129, paragraph b.

(2) With clutch pedal in fully raised
position (engine stopped), the overall
length of spring (10), (below) should be
adjusted to ebout 1-3/4". Then lock the
two nuts (10A) together as shown.

(3) Run engine at wide open throtile.
Then have an assistant depress and hold
the foot pedal to the floorboard.

(4) Loosen lock nut (204), (see
illustration at left) and adjust the
serew (20) in order to establish about
1/16" space between the end of tube (9)
and nut (84). (Nut (8a) is welded to rod
(8) and will move to the left about 1/16"
when adJusting serew (20) is properly set
and lock nut (20A) tightened.) Move the
clutch pedal upward and downward full dis-
tance several times and observe at (A)
for proper 1/16" spacing.

NOTE: The main elutch must be adjusted
as shown on page 129, paragraph 6, before
the above adjustments are made.
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163. REAR AXLE PROPELLER SHAFT,
(See above.)

The slip yoke group (9) must be installed
nearest to transfer case.

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 another,

164, REAR AXLE.

The rear axle unit of the A-W power grader
is of the double reduction type. The drive from the
propeller shaft to the rear axles is made first
through a spiral pinion and spur gear, fully
enclosed, running in oil. It is equipped with dust-
proof oil seals and mounted on anti-friction bear-
ings throughout.

The filler and oil level is the 1 pipe thread-
ed hole with square head pipe plug. It is located
on the center line of axle on front side of housing,
a few inches below the flange. Keep this filled
with oil as recommended in the lubrication instruc-
tions, page 8.

In making repairs to parts located at either
end of the main axle housing (52), page 137, in-
cluding replacing of the drive shafts, it is unnec-
essary to remove the main axle housing from the

rear end of power grader frame.

Rear Axle End

165, REMOV AL OF REAR AXLE AND
TANDEM ASSEMBLY FROM FRAME.,

If the machine is in operating condition, it
is best to drain the gear oil from the rear axle and
refill it with kerosene or diesel fuel, and run the
machine slowly, backwards and forward for several
minutes. It is best 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.

CAUTION: Do not use gasoline as
there is danger of explosion and fire.

(1) Place machine on level place.

(2) Revolve moldboard until it is square
across. Lock circle latch. Place blocking under each
end of the moldboard, about a foor from the ends.

(3) Block both front wheels securely to

prevent possibility of machine rolling forward or
backward,

(4) Remove the six cap screws (B), shown
on page 134, which attach the support plate (1)
to the main frame itself.

{5) Remove the four cap screws at yoke
(28), page 137.

(6) Remove pin with keeper and disconnecs
the rear steering rams from the rear axle hous-

ing.
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(7) Start the engine and operate
(push forward) blade 1lift ram levers (3)
and {8), page 9. Operating these levers
slowly and intermittently will raise the
reer end of the main frame sufficiently
to permit the rear axle, with wheels and
tires, to roll awsy from the frame.
{Place a Jack under the rear bumper plate
as a safety measure to stabilize and hold
up the rear end of the grader frame.)

(8) The support plate (1), shown on
pege 134, may be removed from the axle
housing, after vemoving the six nuts from
studs (10). The three guides (9) should
be marked in order that they will later be
reinstalled in the same position.

The shims (12) and (13) should be
wired to each guide during the dismantling
operation.

The support plate bushing (2) should
be inspected and replaced if damaged or
worn. Spread lubricant by hand to the
lower side near the guides (9).

It steering rams are removed from
unit, make certain during reassenbly to in-
stall large cylinder on left side and
small cylinder on right side.

166, REAR WHEEL DRIVE CHAIN ADJUSTMENT .

To test the chain tension, remove the
inspection covers (C1) and (C2), page 13k4.

Jack up the housing at the left rear
wheel and turn the top of the wheel to-
ward the front of the grader and hold 1t
there. With a short bar through hole,
test the upper chain tightness. You
should be able to 11ft the chain about
1/2 inch.

If there is more than 3/4" slack, the
chain tension should be re-adjusted as
follows:

Remove all cap screws (10), page 135.
To tighten the chain rotate the eccentric
spindle hub (3) in correct direction. In-
stall the cap screws (10).

NOTE: It will be best to remove the
wheel (2) from axle flange (1) before
making this adjustment, in order to see
the gagket (34) and get the cap screw
holes in the proper location.

185.135

Since all four rear wheels are driven
by an enclosed roller chain, each wheel
axle group has an eccentric hub (3), by
means of which the chain tension can be
ad justed as required. Each wheel, there-
Tore wlll have to be raised and chain ad-
Justment procedure followved as directed,
except the front tandem wheels have to be
held reayward at the top of the tire when
testing the chain tension.

The two Timken besrings (4) and (5) at
right and left side of axle (1), should
have no end clearasnce. Carefully adjust
nut (6) to accomplish this adjustment;
then insert a strong cotter pin into place
to lock the nut (6).
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167. REAR AXLE PIVOT CASE. {See Below)

a. General.

Pover from the rear axle is trans-
mitted from drive axle () (shown below)
to drive sprocket (9). Chain (25) drives
the front tandem wheel, while chain (8)
drives the left rear wheel. Inspection
cover (C3), pege 134, may be removed to
expose the sprocket (9) together with
chains {25) and (8). Inspection covers
(C1) and (C2) may also be removed as re-
quired. Chains (25) and (8) (shown below)
have & master link, from which two cobter
rins mey be removed, together with link
itself, after which both chains can be re-
moved from the pivot case.

The illustration below show the left
hand pivot case, bubt the right hand pivot
case is assembled similarly, and the In-
structions in the above and following
paragraphs will apply to it also.
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b. Drive Axle Removal,

Disconnect both drive chains (25) and
(8) et a point near sprocket (9).

Remove cover (21) after removing nuts
(with lock washers) at (16). Remove cap
screw (18) and weshers (19) and (20).
Remove bearing support (11) after removing
nuts, with lock washers, at (24). The
sprocket (9) with shaft (4) may now be
drawn out of the axle housing bore (3).
Inspect bearing (17) before reassembly.

IT seal (3A) is worn or damaged, it should
be replaced, making sure 1t iz assembled
with the 1ip turned ocutward.

c. Pivot Case From Axle Housing
Removal.

To remove pivot case from axle housing
(3), proceed as outlined in paragraph b.,
gbove. Then place a supporting jack under
the center of axle housing (3).

Remove all screws with lock washers
at (15). Remove thrust plate {23) with
shims (13), "0" ring (134), and spacer
213B). {The end clearance between plates
2) and (12) should be spproximately
-010", and this is accomplished by adding
or subtracting shims (13).) Pull the
pivot case (1) off of axle housing (3).

Inapect, and if
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3 M 2 gcored or worn, re-
v 3 place bushing (6),
NNLLLLL //,/ short (inmer), end
N T ;;%Zia long (outer) bushing
N "gb:\_ . —3A (7). These bushings
S — X should be pressed in
T 138 until they are flush
e 4 at the outside.
: SN = ; d. Reassembly.
AN L \\F\C\§§§§§>§\§\§N‘ Reasgembly 1s the
VI reverge of the above.
% 7 Be sure that all besr-
h 5 ing surfaces are well

lubricated at time of assembly.The annular
bearing (17) has a sesled side which must
be turned inward.

NOTE: See pages 4 and 6 for lubrication
of the enclosed chain or pivot case com-
partment.
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168. REAR AXIE GEAR CARRIER. (Viewed

from rear of machine toward front)

CQear and hub group (47) consists of
golid drive on the rear axle of this ma-
chine, instead of a differential {37)
used on the front axle as shown on page
113. The ring gear (25A), shown above,
locates on the left side of the housing.

169, REAR AXLE GEAR CARRIER REMOVAL.

a. Block up hoth ends of the axle
housing, then remove both exle shafts (h),
page 136, by following instructions found
in paragraph 167, (a) and (b).

©. Remove the nuts from studs (53),
also the one tapered bushing (54).

¢. Lift out the gesr cerrler assenbly
85 & group.

d. 1In reassembly, reverse the agbove
procedure and use a new gasket (55).
After starting all the nuts on studs (53),
tighten first the one with the tapered

485.137

44 A7 56 46 45 44 43

dowel bushing (54) on it.
(34), page 136.

REAR AXIE GEAR CARRIER DISASSEMBLY
AND REASSEMBLY .

Replace seals
170.

a. Remove the nuts on studs (45), caps
(44}, and washers (41).

NOTE; The written text 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 conbact:

(1) Paragraph 147, pages 113 and 11h.

(2) Paragraph 148, pages 11k and 115,
except sub-paragraph (8) and (9).

(3) Paragraph 149, pages 116 and 117.

Always replace worn bearings with
new ones. Always keep worn but useable
Timken cups and cones mated or wired to-
gether during disassembly.
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171. TIRES.
. Momﬂing Procedure.

Assemble parts in position as shown below.
Note rim base is placed on wood blocks to provide
clearance for tires. Rim nut is removed from valve
and valve is properly placed to fit offset valve hole
mn rim.

o



Lower tire onto rim base and apply rim nut b. Demaounting Procedure.
to valve. Place the continuous side flange in po-
sition and then insert tapered toe of locking ring
between side flange and tire bead as shown below.

Completely deflate tire by removing valve
core or using deflator cap. Use tire tools to free
tire bead from the bead seat on removable flange
side as shown below.

g T

Engage onc end of the locking ring in the
rim gutter and working progressively raround the
rim, hammer the ring in place, using a soft metal
hammer as shown below.

Insert tapered end of tire tool in notch
located at split in locking ring to pry the ring out
of the rim gutter at this point as shown below.

Carefully examine the assembly to make

certain the locking ring is in place, then inflate to
recommended pressure (see page 141) to seat the
tire beads. Completely deflate to permit proper
positioning of tube and again reinflate to recom-

mended pressure for service,

485 -139 - 139 -



Use tire tonols to progressively Turn tire over and free tire bead

remove the locking ring, then remove the on fixed flange side. Remove rim nut from
side flange ring as shown below, valve and then force tire off the rim
hase.

CAUTION: When mounting a new tire, be sure that it has a 5° tapered bead seat and the
same number of plys as the tires fitted to the other wheels, Undue tire
wear mayY otherwise occur.

485,140 | ~ 140 -
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172. TIRE INFLATION.
13.00 x 24; 10 or 13 Ply 14,00 x 24; 10 Ply
T

(5° T&De::5 ::EE Seat) *¥ront Tire | *Rear Tire || *Pront Tire | *Rear Tire
Yfufiation Inflation Inflation Inflation

With or without Scarifier....... 30 25 30 28

with Bulldozerl.l..l'l“l!l.'ﬁvl é0 25 40 25

With Snow Plow and Winglniaeucuc 40 25 I 40 25
*¥Varlation of 2 lbs. permissible. When NOTE+ Tandem graders - those without the

mounting & new tire (with flap), be sure
that it has a 5° tapered bead seat and
the same number of plys as the tires fit-
ted to the other wheels. Undue tire wear
may otherwise oceur.

When opersting A-W graders at excessive
glde t1ilt, approaching a 2 to 1 slope
(see slope chart on page 13) the tire in-
Tlation in all tires nmey be increased
10 lbs. over the pressuresg shown above.
This increase In tire pressure when oper-
ating at or near a 2 to 1 slope will sta-
bilize the tires and prevent them from
rolling slightly sidewilse on the rims.
Damage to the tire sldewalls will be re-
duced, when the addltional tire pressure
is raised by ebout 10 lbs.

When the constructlion slope work app-
roaches 8 3 to 1 slope, the tilre pressure
in all bires should be lowered to values
as shown in the pressure chart shown at
the top of this page.

The tire pressures shown in the sgbhove

chart sre idesl for maxlmum tire flota-
tlon and general construction.

85,1431

"A-W Front Wheel Drive“, at best cen only
be effectively used in 3 to 1 slope con-
struetion wvork.

173. WATER WEIGHTS POR FRONT AND REAR
TIRES. (Not recommended or re-
quired)

174, TIRE CHATNS.

Tire chalns may be used on all wheels
in snow removal.

Tire chalne ere not recomended for use
on 14.00 x 2b tives.

Tire chains must have cross chains
avery other glde link. Never use tire
chains having eross chalns every two or
three side links or more.
17hA. WHEELS.

The standard wheel used on this A-W

grader has a 10 inch, 5° tepered bead
geat, rolled steel rim.

If repléacement of wheels is necesgsary,
alvays use an A-W wheel. (See Repair
Parts Catalog.)
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175. HYDRAULIC SYSTEM.

a. General.

The hydraulic system on A-¥W power
graders 1s sealed in its entirety, except
for the breather filler cap.

It consists of an antl-foam reservoir,
filters, pump, control valves, rams, and
necegsary piping.

It requires perilodic attention, and
this can be summed up as shown in the Ffol-
lowlng paragraphs.

b. Hydrauliec 0il.

(1) The oil in the hydraulic system
can be contaminated by dust of a gritty
nabture that is finer than the openings in
the screen of the hydraulic oil stralner.
By maintaining the quality of the oil in
the hydraulic system, you increase the
life of the pump, valves, and vams, and
you also keep your machine at a high de-
gree of efficiency. Change the hydraulie
oil at least twice a year, Tlushing out
the supply tank thoroughly, using clean
hydraulic oil only. Keep oll supply free
from dust. Use clean cans when changing
oil.

(2) The kind of oil to use in the
hydraulic system is SAE.10W for temper-
atures above 22° F. For temperatures be-
low 22° F. use ice machine oil having a
pour point of minus 40, and a viscosity of
100 seconds at 100° F. Using a heavier
0il than the above will cause air bubbles
and foaming. Either & paraffin or as-
phalt base oil will be accepteble.

c¢. Reservoir.
(See page 147)

(1) Reservoir (83) 1s Titted with a
drain plug and a flange (87) at the bot-
tom. When changing coil this flange may be
removed and the entire inside of the re-
servoir may be cleaned and swabbed out.

(2) Draining snd cleaning the pump
stralner (93) may be necesgary after the
first week of operation, due to the ac-
cumilation of pipe scale, threading cement
or gbrasives. In any event, drain and

L85,142

clean it at least twice a year.

(3) High and low oil level test
cocks (83A) are provided. 01l level
should be between 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 oil into the reser
voir.

d. TIump Strainer.

(1) The strainer (93), pages 147
and 148, is located in the suetion sup-
Ply line between the reservoir (83) and
the hydraulic pump (10L).

(2) To clean the strainer, unbolt
the head (93), 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 sereen will
drop to botitom of tank and become useless.

(4) Be careful not to lose or des-
troy "0" ring {94) (vetween tank and
(head). This strainer will probebly need
more attention than any other item and
ghould be your Tirst thought in case of
sluggish operation or failure of the oil
to properly move the rams.

e. Hydraulic Relief Valve.

(1) The relief valve (106), page
147, has been 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 hydraulic oil strainer (93),
or to the qualibty of oil used. The proper
getting of the hydraulic relief valve is
1500 lbs.

(2) Never attempt to set relief
valve without using a pressure gauge, as
too high relief valve setting will mater-
ially shorten the life of hydrsulic work-
ing parts.

- 1h2 -
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176. HYDRAULIC PIPE FITTINGS, HOSE
AND PIPING.

a. Hydraulic Pipe Fittings.

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 disconnecting and
reconnecting established lines,

To install a new pipe ar [ittt'ngs proceed 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 square, Remove burrs.
Step 2. Assemble Nut and Ring to Tube.
Make sure head of sleeve (A) is toward nut.
Step 3.

Insert Tube into Fitting.

Make sure tube rests squarely on shoulder

point (B).
Step 4. Tighten Finger Tight.

Bring nut down on sleeve and make finger

tight, as shown in illustration Step 4.
Step 5. Tighten with Wrench,
Give nuc one and one-half turns only with

wrench to bring up as tight as shown in illuscration
Step 5.

CAUTION: Never

turns as this will distort the sleeve and tub-

tighten over two

ing, thereby preventing a leak-proof seal.

485.143

STEP
1.

STEP

STEP

STEP

STEP

Hydraulic Pipe Fittings
b. Hydraulic Hose.

The connecting hose is amply strong to stand
the pressures encountered. Constant vibration may
tend to loosen some of the fittings and they should
be inspected occasionally and tightened with special
wrenches provided.

€. Hydranlic Piping.

Always procure replacement piping from the
nearest Austin-Western distributor.
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HYDRAULIC PUMP WITH DRIVE PULILEY.
{See page 145)

177.

a. General.

The hydraulic pump is a small, impor-
tant unit and should be handled with care.
Loss of volume will more than likely be
due to loose connections or to 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 dis-
tributor.

To adjust pump belt (22), remove pump
pulley cap screws and transfer shim, or
shims (21), from between pulley flanges
to a position under cap screw heads. {See

page 145.)

. Hydraulic Pump Dismantling and Re-
assembly., (For machines equipped
with Vickers pump)

To remove the inner parts of the pump,
proceed gg 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 re-
moved for inspection, including the seal-
ing rings (6). Parts that may show dam-
age or excess wear should be replaced.

(3) Reassenble in reverse order
with parts replaced in original position.
(See instruction at top of page 145.) Al-
ways renew both sealing rings (6), other-
wilse air will be drawn in when pump is
started. Assemble the cover (3) end ring
(7) so that pin holes register with pin
holes of body (11).

Extreme caution must he taken when
reassgenbling parts to insure no grit or
lint gets into vane slots or between asg-
sembled parts. HNot only may this cause
a vane to stick, but it may also cause

L85, 1k

damage to pressure plate (5). A small a-
mount of foreign matter also will give a
false indication of head screw adjustment,
thereby impairing pump efficilency. Wash
parts 1n kerosene and use every reason-
able precaution against dirt,

(4) When reassenbling 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 shaft by hand while grad -
ually tightening first one, and then an-
other of the head screws, until all have
been pulled up evenly without causing the
shaft to bind.

¢. Inspection.

Inspection of shaft, shaft bearings,
and shaft packing, can be made as follows:

The opposite end of the pump must be
opened to gain access to the shaft parts.
Remove the snap ring (17). The shaft
(1), with bearing (16), may now be pull-
ed out of the body (11). The stamped
steel oil seal (13) can then be inspected.
The seal (13) should be renewed to pre-
vent air leaking into the pump (or oil
leaking out when the pump is not rumning).
When replacing the seal (13) make certain
the lip is turned towards the body (11).
Inspect (and replace if necessary) the
bearing (12} before installing the seal
(13). ALl of this work may be accomplish-
ed before assenbling the rotor end of the
pump. (Install the rotor end of the pump
last.} Oil the bearings and bearing com-
partment before installing the shaft.

d. Hydraulic Pump Rotation.

The pump drive pulley on this grader
rotates right hand or clockwise, therefore
the internal parts, such as vane, etc.,
mist be assembled as shown at top of page
145, under "Right Hand Rotation" . If the
pump is assenibled for left hand rotation,
it will not operate. (That is, develop
1500 Ibs. pressure and deliver nine gal-
lons of oil per minute.)
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s

Cover End View of Pump
(Right Hand Rotation)

With Pump Cover (3) and Pressure Plate (5) v\"ith
Spring (4) Removed

ROTATION

The 12 radius headed vanes
must be assembled so that
the radius end is located SHAFT

here
£ = L R I NG

ROTOR
ERD

Enlarged End View
Cf Radius Headed Vane

Spacer
and Seal Assy.

19

iS5 16 17 18

20
REF. DESCRIPTION REF. DESCRIPTION REF. DESCRIPTION

2. Cap screw 9. Vane (radius headed) 16. Bearing
3. Cover 10. Pin 17. Snap ring
4. Spring 11. Body 18, Felt
5. Pressure plate 12. Bearing 19.  Pulley - inner half
6. Seal ring ‘ 13. Oil seal 20, Pulley - outer half

Ring 13A, Oil seal spacer 21. Shim

Rotor 14. Shaf: 22, V" belt

: 15. Shafc key 24, Set screw

Hydraulic Pump and Pulley

185,145 - 1lhs .



e. Hydraulic Pump Dismantling. (For
machines equipped with Hydreco pump)

(1) Clean outside of the pump with an
oil solvent, fuel oil or gasoline, and dry
thoroughly. With file or oll stone remove
sharp edges or burrs from shaft splines,
drill point, keyway or shaft end before
vroceeding with disassenmbly. Mark sect-
ions of pump with prick punch for proper
reassembly.

NOTE: Servicing is facilitated by bolting
the sdapbter to a special bench mounted
assenbly plate. {(See page 1L46F.)

(2) Remove the four cover cap screws
(24) (see above). Remove the cover (20)
which may come off separately or with the
housing (12).

To prevent possibility of leakage,
avold scoring or nicking machine surfaces
of pump sections. DO NOT USE A SCREW
DRIVER to pry the sections apert. Tap

with fibre hammer, if necessary, to loosen.

Note position of relief pocket and
drilled holes in the wear plate (10) and
(19) for proper reassembly. Mark the
drive and driven gears (17) with an India
stone, (see right, above) for proper re-
assenbly.

485,146

Note the location and number of geskets
when disasserbling.

Remove driven shaft {(13) and gear
Unbolt adapter end from bench
plate. By pressing on keyed end of shaft,
press out the bearing (7). Remove seal
assembly (4) and (6) and snap ring (16),
freeing shaft (13) and wear plate (10).
This pump 1s equipped with an outboard
ball bearing. Be sure to coat end of
shaft with white lead and remove any
burrs before pressing out to prevent the

(7).

Type "A" Bearing

Type "B" Bearing

- 146 -
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hearing from being scored. Remove dowel
pins (5) from adapter (3) and cover ends
(20), with pliers or a lever jaw wrench.

(3) Type "A" Roller Bearings.
{See page 146)

Check bearings for freeness of roll-
ers and pitted, broken or excessively worn
rollers. Replace bearing if it is poss-
ible to insert a feeler of .020" thickness
between rollers.

More gasp indicates rollers are worn
excessively. Remove roller bearings by
starting them with a tool shown on page
146F . Insert tool under the bearing and
into the cored hole between the bearing
bores (see below). Complete removal of
bearing using puller {see page 1M46F) and
tap out with heavy bar (shown below).

{34) Type "B" Roller Bearings.
(See page 146)

Remove retaining ring and all roll-
ers. Start bearing shell out with tool,
(page 146F). Complete removal with pull-
er, (page 146F). Tap out with heavy bar
as shown below.

(4) Ball Bearing. (Outboard bearing)

(a) Remove outboard bearing retain-
ing snap ring (1) with ring pliers.

(b) Reach down through the drive
shaft bearing bore with a brass drift and
tap out the outboard bearing (2). Tap
opposite sides alternately.

CAUTION: Replace roller or ball
bearings only if necessary, and
then only with the SAME MAKE AND
TYPE as originally installed.

h85,14h6A

(5) Seal Seat.

The seal seat (4) should not be re-
moved unless the seal face is excessively
worn or damaged. To remove the seal seat,
invert the adapter (3) and drive out the
seat (4) with a wooden block. If a new
seat (4) is required, press into adapter,
using a seal seat driver (page 146F).

(6) Gears.

If gears or shafts must be replaced,
remove snap rings (16) and press off gears
on an arbor press. (Some models may be
furnished with shaft and gear made in one
piece). To reassenble, coat gear bore
with white lead, and after installing cne
snap ring, press onto shaft until the gear
covers approximately one quarter of the
key slot. Hold key in place and press
gear onte shaft until it contacts snap
ring. Install second snap ring. The same
procedure is used for driven shaft except
no key is required.

CAUTION: To prevent bending of
drive shaft, push (drive or keyed
end of shaft) through the gear

and press on straight end of shaft.

f. Inspection and Check of Pump Parts
For Wear.

(1) Wash all parts in oil solvent, or
fuel oil. Dry thoroughly with clean
¢loths or dry compressed air.

(2) Inspect all parts of the pump.

(3) With a smell piece of flat file
remove nicks and burrs from arournd the
bearing bores and drilled holes of adapter
(3) and cover (20) (see top of page 146B).
Clean up burrs and nicks on the machined
mating surfaces of housing (12), cover
(20) and adapter (3) (see top of page
146B) with India stone eand & fine mill
file. Rewash before assembly.
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EROSION PATH

(8) Check for proper seating of wear
plate in adapter or cover, (below). A4
rocking motion indicates either a burr on
face of adspter or cover.

(4) Shafts.

Inspect at bearing points and seal
areas for rough surfaces and excessive wear.

(5) Gears.
Inspect edge of teeth and gear face (9) Recommended Wear Tolerances.
for scoring. Stone face of gears (see bve-
low) and edge of teeth before reassembly. (a) Discard any housing (12) whose

gear bores measure greater than 3.259"
through the dowel pin hole centerline.

{(b) Replace both gears (17} if the
differential between the housing width
and the gears, with no gaskets in the
pump, is in excess of .0035".

(¢} Assenbled, the total end clear-
ance between the gear faces and the hous-
ing width should be .0025" minimm and
.0035" maximum.

(6) Caskets.
(d) Replace shaft (13) and (18) if
Always replace housing gaskets (11) wear at the roller pattern exceeds .001"

1f damaged. Replace all seal rings (9). from that of the major diameter.

(7) Wear Plates. (e) Replace wear plates {10) and

(19) that have severe score marks or show
Replace if found scored or excess- erosion marks in the viecinity of the

ively worn. counterboard relief pocket.
NOTE: Do not turn wear plate (10) and (£) If the pump shafts have been
(19) as counterbored relief pocket is on replaced because wear at the roller pat-
gear side only. If wear plate is steel terns exceeded .001l", slso veplace the
backed, bronze side should he next to bearings.
geare. Even though slight wear is shown
on gear pattern, check for erosion path (g) Replacement of seal assembly
in vicinity of relief pocket, (see right, (6) and seat (4) is recommended 1f drive
gbove) and replace if in evidence. shaft is replaced.

485.1468 - 1468 -
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g. Pump Assenbly,.
(1) Type "A" Roller Bearings.

Lubricate rollers (7) and (8) with
light grease. Coat I.D. of bearing bore
with white lead. Press bearing asserbly
into bearing bore of adapter and cover
with tool. (See page 1U6F.)

(1A) Type "B" Roller Bearings.

Coat rollers with light grease,
bearing bore with white lead and press
bearing into bearing bore of adapter and
cover.

(2) Final Housing and Cover Assembly.

(a) Install dowel pins (5) in adap-
ter (3).

(b) To assemble the wear plate (10),
bearing and seal assembly (4} and (6), use
the adapter end (3) bolted to the bench
plate as a support. (See below). Insert
the drive shaft (13) in the adapter end
with the long end UP in the side that has
a bearing driven in. Put the wear plate
over drive shaft making sure the counter-
bored relief pocket 1s FACING the gear.

Place the bearing on the drive
Now assemble the o0il seal parts
in the following order: Back up washer,
coil spring, synthetic rubber ring. (Lub-
ricate this ring with a light grease or
0il) and the seal cup with lapped surface
UP. Make certain the rubber ring (9) is
not cut when placing it on the shaft and
when passing it over the key slot or
spline. Press the entire seat assembly
down against the spring and compress it.
When released, the spring should return
the cup to the position held before com-
pressing. If it sticks on shaft, replace

shaft.

W5 . 1k6c

the o0ll seal assembly.

{(c) Wipe off any foreign matter
from seal seat. Iubricate the lapped
surfaces of the seal seat and seal cup
with light cil. Turn the entire drive
shaft assenbly over and install in adap-
ter end as shown below. Use a composition
hammer to drive entire assenbly down,
driving bearing into bearing bore. Place
"0" ring seal around wear plate. Iubri-
cate with light oil the section of the
weayr plate that comes into contact with
the gear face.

(d) Pumps with Cutboard Bearings.

With an India stone polish out
any scrabtches on drive shaft that were
made when shaft was driven out through
the bearing.

(e) Clearance between gear face and
wear plate is provided by the plastic shim
gasket between housing, adapter and cover.
With micrometer, measure housing width and
width of gears. (See below).

(f) Insert driven assembled gear
(17) and shaft (13) into adapter end.
Line up marks previously made on gear
faces if original gears are reinstalled.

- 1LkAg -



(Page 146.) If new gears are used keep
keyways 180° apart. Note that on some
wodels shaft and gear are made in one
plece. Iubricate face of gears with
light oil,

(g) Place proper gasket as selected
by chart (below), over gears and on face
of wear plate (10). If it is not practi-
cal to use micrometers to measure gears
and housing use & gasket that measure
.002" thickness.

(h) Line up punch merks and place
pump housing (12) over gears and gasket.
Tap down with fibre hammer.

(1) Select snother gasket from
chart or if no measurement (2e) is avail-
able use a gasket of .002" thickness.
Place gasket on houging face. Iubricate
- gear face with clean oil.

(j) After selecting proper gasket
from the chart, and putting 1t in place
on the housing face, install the wear
plate, making sure that the 1/16" deep
counterbored relief pocket iz in its orig-
inal position facing the gears and is ro-
tated 180° from the pocket of the adapter
wear plate. Place seal ring (9) around
the wear plate and position on wear plate
with an equal air gap arcund each shaft.
Put cover (20) in place and tap down, be-

ing careful not to pinch "0" ring seal (9).

Chart below indicates color,
nurber and location of shim gaskets to be
used to provide proper clearance between
gear face and wear plate.

CLEARANCE CHART

NOTE: Only plastic ahim gas-
Gear Width Greater kela are uzed on 1508 Series
{+) or lesa (-} Pumps
THAN HOUSING WID'I'H ADAPTER 81DE COVER SIDE
1500 SERIES +.002 .002 .002
PUMPY +.001 001 002
.001 001 001
-, 001 - 00
- 002 - --
COLCR CODE;  .001 -~ Amber .002 - Red .0015 - Purple

If gesrs are s8¢ worn that housing
width becomes more than .0035" grester
then gear width, both gears (17) should
be replaced.

(x) TInstall dowel pins (5) in

485 146D

cover. Line up punch marks previously
made on housing and cover and put in
place. Tap cover down on dowel pins with
fibre hammer until cover bottoms on hous-
ing. Be careful not to pinech "0" ring
seal arcund wear plate.

(1) Instell four cap screws. Pump
may be furnished with either hollow heead
cap screws or hex head type., If hex head,
be sure that proper washer {(23) 13 in
place before installing. If for any rea~
son replacenent of cap screws 1s requilred,
always use same type as originally fur-
nished. If hollow head cap screws are
used, the shoulder of the screw must ride
against the spot face of the cover and
both surfaces should be free of burrs to
prevent leaks.

Tighten gradually opposite cap
serews, using torque wrench set at 60 Tt.
pounds torque. After assenbly turn shaft
with a 6" Crescent wrench. If shaft will
turn with a slight drag and not too freely,
proper clearances are assured between gearse
and wear plate. If shaft is too tight or
too free add or remove (.001) or (.C02")
gaskets as necessary for proper clearance.

(3) Assenbly of Outboard Bearings.

. {a) Coat I.D. of bearing bore with
white lead.

{b) Lubricate the bearing (2) with
light grease.

(¢) Drive outboard bearing (2) down
over drive shaft with special tool, until
it bottoms. (See page 1LGF.)

(d) Insert snap ring (1) in bearing
bore.

(e) Remove grease plug and repack
outboard bearing bore with good quality
bearing grease. Use fingers for repaclk-
ing. A grease gun will force grease into
the 0il seal and cause it to leak.

h. Break-In of Repaired Pumps.

(1) 1If shop test stand is available
on which the pump can be mounted and op-
erated against full pressure and at max.-
imum speed, the followlng procedure 1s
recommended for break-in snd test.

- 146D -
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(a) Start pump and run for 2 min-
utes at zero pressure. Be sure that test
stand reservolr is filled and that all
inlet and outlet lines are open.

(v) By restricting pump discharge
line with needle valve, raise discharge
pressure to 500 P8I for 10 seconds and
lower %o zero pressure for 10 seconds.
Continue this procedure for 5 minutes.

CAUTION: Do not apply pressure
for more than 10 second inter-
vals.

(c) Stop pump and rotate drive
shaft coupllng by hand to determine if
drive shaft is free. If it cannct be
turned freely, remove and rebuild pump.

(d) Resume test and apply 1000 PSI

for 10 seconds intermittently for 5 minutes.

CAUTION: Do not apply pressure
for more than 10 second inbter-
vals.

(e) 8top pump and check freeness
as in {e¢}. Check for possible leaks ab
mating surfaces of adapter, housing and
cover and around seal agsenbly and the
four assenbly cap screws.

(£) Be sure oil level is up to
normsl in oil regervoir. Start pump and
run pressure tao 1500 PSI and run flow test
by whatever means is available on the test
stand.

(2) If a shop test stand is not avail-
able, the following alternate break-in and
test procedure may be uged:

(a) Mount repaired pump in place on
equipment and run pump at one quarter eng-
ine speed for 5 minutes at zero pressure.

(b) Operste control valve until re-
lief pressure is attained, then held in
this position for 10 seconds and release
for 10 seconds. Follow this procedure for
10 minutes.

{(c) Increase engine speed to one-
half throtile, and repeat step (b) for
10 minutes.

(d) Increase engine speed to full
throttle, and repeat step (b) for 5 min-
utes.

{e) 1Idle engine and check pump for
possible leaks at mating surfaces of
housing, adapter end cover, shaft geal
area, and any of the cap screws.

TROUBLE SHOOTING

POSSIBLE PUMP TROUBLES CAUSES

REMEDIES

1. Cavitation, pump unusually noigy. a) Low oil supply.
h) Heavy oil,
¢} Dirty oil filter.

d) SBuction line too small,
e} Restrietion in suction line,

a) Fill to proper level.

b} Change to proper oil,

¢} Clean and replace filter,

d} Increase size of suction Hoe,
€} Remove.

HO. Pump takes too long fo respond | a) Low oil supply.
or fails to respond,

by Imsufficient relief valve pressure.

¢) Pump worn or damaged.

a} Fill to proper level,

b) Reset to correct pressure setting
using gauge.

¢} Inaspect, repair or replace,

III. Oil heating up.
valve seat,

climate,
¢) Dirty oil.

d) 0il level too low,

a) Foreign matter lodged between the | a) Inspect and remove foreign matter.
relief valve plunger and relief

b) Using very light oil in 2 hot { b) Drain and refill with proper oil.

e) Insuificient relief valve pressure.
f) Relief valve pressure too high.
g) Pump worn {(slippage).

¢) Drain, flush and refill with clean
oil.

dy Fill to proper level.

e} Set to correct pressure,

fy Same as "e",

g) Replace or repair,

IV. Oil foaming, :
tank to pump.
by Wrong kind of ofl,

c) Oil level too low,
d) Improper tank
baffling,

&) Air lesking into suction line from | a) Tighten all connections.

b) Drain and refill with a pon-foaming
type of hydraulic oil.

c) Fill to proper level.

reservoir | dj Baffle correctly,

185 . 1L46R
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i. OSpecial Tools for Pump Repair.
(Not furnished. Can easily be
made locally)

1/2 Dia. Drill

1/2 Plate

3 1/4 Dia. Bore

Bench Mount

e e A

HDH.
1500 SERIES PUMPS THIS END
MO SERIES MOTORS .,-,fﬁ

Bearing Puller

485 . 146F

MATERIAL=C.R.S,

Seal Driver

THESE SURFACES MUST BE
CONCENTRIC OR SQUARE
TO EACH OTHER WITHIN
" 0005 T L R.

Roller Beering Driver

1 x 45° CHAMFER
16 1x 45° CHAMFER

EIV/’AB WL

— 1
|

1 DRILL (BREATHER HOLE)
8

Cutboard Bearing Driver

1h6F -
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178. HYDRAULIC CONTROL VALVES.
(See above)

A separate trouble-free movaeble valve
1s used to control each operating ram,
and all the valve bodies are holted to-
gether to form a single unit. Each mov-
able valve is held in & neutral position
by the use of one spring (10). The
spring (10) and parts within cap (12), do
not require adjustment or cleaning whatso-
ever, from one season to another, and

this likewlse applies to the seals (k).

Should you belleve the control valve
group requires atiention, contact your
nearest Austin-Western distributor for
service assistance.

179. HYDRAULIC RAM CYLINDERS.
(See below)

a. Genersal.

The ram eylinders should require
1ittle or no attention through many years
of trouble~free service. The honed cy-
linder walls are of speclal annealed
quality steel, and pistons are of special
construction to eliminate scoring by the
use of special molded cups and spacer
shoes. The plston rods are chrome plated.
Bhimg are provided at the ball sockets to
rermit easy adjustment after long hard
wear. The piston rod glands contain a
special packing ring assembly.

In making cylinder cup replacenents
do not replace with leather or other
questionable material, as the special
moulded steel back cups {3A4), supplied as
original egquipment, are the only type
recommended. Each cylinder has a special
wiper ring (17) and felt (16) in the gland
to prevent the entry of dirt in the pack-
ing chauber.

185,149
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180. BLADE LIFT RAM. using a bronze plug and hammer. Then re-

(See page 149) tighten the nut still further. This is
necessary in order to securely clamp the
To dismantle and reassenble proceed as cups (34) to the roa (8).
follows:

(8) Before inserting the cups and
(1) Lower the moldboard to the ground rod (8) into the lower end of cylinder (7

and with engine shut off, disconnect the be sure to install & new "0" ring (114)
two hose connections at the top and bottom into the recess of the head (124). Piston
of the ram. ring squeezer or fine wire tightened over
the end of the cup will have to be used in
(2) Remove nuts off the studs (194) order to compress the cup for easy entry
and swing the rod (8) out sidewsys. into the exposed bore of cylinder (7). Re-

tighten the cap (18) with your hands.
(3) Remove nuts {10A) and (10). The

head (12A) with rod (8), may now be pulled (9) To remove the complete blade 1ift
out of the cylinder (7) exposing the ram group from the machine, lower the
cups (3A). moldboard to the ground and detach the two

hydraulic hoses. Detach the ball socket
(k) To remove the cups {34) together (19). Remove the two set screws (23) and

with the piston (4) and outer spreasder pull out the two pins (21) and (22).
(2A) and inner spreader (5B} from the rod

(8), clemp the socket end of rod in a 181. BLADE SIDE SHIFT RAM.

vise. By means of a suitable long wrench (See below)

remove nut (2D). After removing the nut

(2D) the cups and perts may be slipped off 2. To remove the complete ram group,
the rod (8). Loosen cap {18) and remove disconnect the ball socket (16), the two
the head (124) with seal parts. hydraulic hoses, the nut {18) and parts

(19) and (20).
(5) Assenbly is reversal of the above
procedure. b. To dismantle and expose the ram cups
(5), proceed as shown in the parsgraph 180,
(6) Coat the inner bore of cups (3A) (3) to (8) inclusive. When assembling the

with quick setting compound, such as cups, drive ageinst spreader (4) in order
Perma-Tex #3, before placing them on the to seat the cups (5).
rod.
c. When assenbling, always install two
(7) When retightening the nut (2D) nev gaskets (2) and ring (12). Nut (18)
use a socket wrench with 3 foot handle. should only be tightened slightly, then
Then drive against the end face of nut, cottered.

Circle RH blade arm

185.150 - 150 -
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182. HIGH LIFT RAM. Remove pin {21). Then remove the two
(See ahove) set screws (23) in order to remove the two

shafts (22).
To remove the complete ram group, lover
the moldboard to the ground and disconnect To dismantle and expose the ram cups
the two hydraulic hases. (2) proceed as shown in paragraph 180,
(3) to (8) inclusive.

29
23 28
N e’
ARG 26
» 24
32
30 el 25
183. FRONT STEER RAM. then drive ball stud (24) upward to remove
(See above) the complete ram.
Remove cap (3), also disconnect the two To dismantle and expose the ram cups
hydraulic hoses. Remove nut (30), and (12A) proceed as shown in paragraph 180,

(3) to (8) inclusive.

485.151 - 151 -
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18k, REAR STEER RAMS.

(See above)

There are two steering rams on this
machine, a five ineh ram on the left side
of the tandem assenbly and a three inch
ram on the right side of the tandem assem-
bly. The rams should always be mounted
in these positions.

To remove a complete ram, remove the

two pins (21), also disconnect the two
hydraulic hoses.

21

To dismantle and expose the ram cups
(8) proceed as shown in paragraph 180,
(3) to (8) inclusive.

When asgembling the cups, drive against
the spreader (5) in order to seat the
cups (8).

Always install new seals (3), (12), (1k)
and (15}.

14 1 18 21

185. SCARIFIER RAM,

(See above) (Also used with Bull-
dozer and front Snow Plows)

To remove the complete ram, lower the

k85,152

iﬁj \IT 20 20 \©

scarifier to the ground. Remove mut (19),
also cap (1) and two hydraulic hoses.

To dismantle and expose the ram cups
(15), proceed as shown in paragraph 180,
(3) to (8) inclusive.

- 152 -
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186, CIRCILE AND DRAW BAR.

(See Page 153)
a. General.

The strong all welded circle (2) sup-
ports ths moldboard amd 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 360° 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; nemely,
from the smallest perceptable amount, to
full flow of eight gallons of oil per min-
ute.

Do not lubricats 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 evenly spread
by hand, over the inside bore and the
bottom flange of the circle.

b. Draw Bar.

The strong all welded draw bar .(3) has
a ball and socket pulling arrangement (4)
at the forward end.

Wear adjusting shims are provided, and
after many years of hard, trouble-free
service, the original clearance at the
ball sockets may be reestablished.

Four adjusting screws {23} are provid-
ed for horizontal wear take-up. OShims may
be removed to compensate for vertical
wear.

c. Tilting Links.

To change the leaning position of the
moldboard, proceed as follows:

(1) Start engine and place mold-
board bit straight across and on the
ground.

485,154

(2) Loosen the two vertical bolts
which pass thru the slots of link ({20)
(two on each side).

(3) Move hydraulic blade 1ift con-
trol levers at operator®s station in
direction required, then retighten all
bolts referred to above.

de Holdboard.

The hydrasulic 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 moldboard ends are forged with
an offset which strengthens it and which
maekes it possible to bolt in renewable
flush type end boots.

A good operator uses caution when
operating the grader. He does not abuse
it. He stops the grader and backe away
from objectes that should first be removed
{dynamited), such as stumps and rocks. Be
careful when operating the grader around
street manholes or bridge sbutments.

When the machine is being operated
under muddy conditions during freezing
weatber, always apply & coating of anti-
rust or water resistant grease to upper
shaft (25) and lower shaft (26} for easy
side shifting of blade.

The moldboard should be side shifted
full stroke to the right and left sides,
at termination of each days work. This is
necessary in order to clean off the debris
from both upper and lower shafts (25) and
(26). Water resistant grease should then
be applied by hand over the entire exposed
length of both shafta.

When the machine is not being used,
coat the shafts and moldboard with anti-
rust or water resistant grease ioc keep
them from rusting.

When operating under dry or dusty
conditions, dc not grease upper and lower
side shift ghafts.

2. Blade Extensions.

Blade extensions are provided to en-
large the usefulness of your machine for
light work only.

- lSh -
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187. BLADE CIRCLE LATCH.
(See page 153)

The moldboard with cirele 1s securely
locked to the circle draw bar at all times
when the lateh (39) is in raised position.

To unlock the cirele it 1s necessary
to stop the grader, then depress the foot
pedsl (22) which 1s conveniently located
at the operator's station. The hydraulic
piston (11) is thereby moved inwerd, force
ing oil thru lines %o the cylinder (30).
The piston (33) being interconnected with
the lateh (39), forces the latch downwerd,
thus unlocking it. The latch cannot be
wmlocked and the clirele rotated while the
moldboard is moving materisl. The circle
reverse control lever st the operator's
station may be manipulated slightly in
order to free the latch for effortless
disengagement.

o periodic mechanical adjustments
are required to thls simple mechanism.

To Dleed +the intercommecting lines
of air, loosen screw (42) located at side
of eylinder (30) snd depress lever (22)
several times. Then hold it downwaxd and
relock screw (42).

Keep filler cap (3) clean on master
eylinder Lo prevent alr vent from being
plugged with dirt.

Use only genulne "Lockheed" or "Deleo”
brake fluids. Substitubes may do consid-
erable damage to the hydraulic sysbtem.

Be sure to keep the reservoir half
full of fluld when bleeding the system of
air. Should the reservoir be drained dur-
ing the bleeding operation, =sir will sgain
enter the system, and rebleeding will be
necessary.

When cleaning cylinder parbts such as
(2), (11), (33) and others, use alcohol.

NOTE: When reversing the circle proceed
as follows:

(1) vUse the hydraulic controls,
levers (3) and (8), page 9, and 1ift the
moldboard and bit out of the ground.

(2) Release the blade circle latch.

(Use Toot pedal (11), page 9.)

(3) Always rotate the circle as re-
quired by using hydraulic power; lever
(2), page 9. Never reverse the cirele by
placing one end of the moldboard in the
ground and moving the grader elther for-
ward or baclkward.

188, CIRCLE REVERSE HYDRAULIC MOTOR.
(see page 156)

The hydraulic oll motor has been ad-
Justed and timed properly at the factory
and should not be tampered with unless it
becomes necessary to disassemble for the
purpose of making repalrs or replacements.
To time valves properly, proceed as fol-
lows:

(1) Rotate circle with power (as
slowly as possible) to centering pin hole
which has been provided on outer rim of
erank pin flange located at (X). A 3/8"
diameter cold rolled pin should be used.
Final centering of pin hole must be done
by mamial movement of cirecle to avold
shearing of pin.

(2) Discount the two hydraulic
hoses at (A) and (B) from the eylinder and
valve body which 1s to be timed.

(3) Remove one pipe plug {C) locat~
ed on top of the body and nearest to open-
ings (A) and (B).

(k) Attach alr test hose to un-
plugged pipe plug hole (C).

(5) Remove valve end hex plug (D)
at cam lever end.

(6) Loosen jam nut (E) on cam ad~
justing screw (EE).

{(7) Adjust air pressure as low as
possible. (Blowing on end of test hose
with mouth pressure is 0.X. as an alter-
nate test.)

(8) Proceed to adjust slotted cam
serew (EE) in the end of the cam lever
untll the smount of alr blown out of the
two open ports (A) and (B) is equal. This
means that the piston velve (F) is in dead
neutral position, while the main 4" eylin-
der piston (@) is on dead center.

_155_



(9} Tighten lock nut (E) and cam  timing pipe plug (C). Conneet hoses,

adjusting screw, making sure that position
of screw {EE) does not change when tight-

ening lock nut.

(12) Rotate circle to opposite dead
center hole location at (XX).

{10) Recheck air test after locking. {13) Proceed to time other valve
after removing the two hoses at (AA) and

(11) Remove centering pin at (X). (BB), and the one pipe plug {CC) located
Serew in valve end hex plug (D) and air under the body.
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Timing Hydraulic 0il Motor

485,156 - 156 -



189. TCOLS.

8. Standard Tools. b. Tools Purnished on Special Order
Only.

&
rd

2 )

)
Y

S) ’
e

Wrenches (6), (7), and (8) are for the hy-

. "
Wheel Stud Wrench draulic hose couplings

ﬁ \s I—»IOL—%"

Front Axle Universal Joint Bearing Ring
Cap Screw Wrench

Hydraulic Jack

Hydraulic Control Valve Cap Screw Wrench NOTE: See 99 Series Power Grader Repalr
Parts Catalog for part numbers of above
tools (1) to (9) inclusive.

Grease Gun
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485 (10-56)

ALWAYE USE GENUINE — AUSTIN.WESTERN — REPAIR PARYTS

SATISFACTORY AND EFFICIENT OPERATION OF THIS MA-
CHINE I8 ENDANGERED BY THE USE OF INFERIOR REPAIR
PARTS. THE USE OF CHEAP AMD IMITATION PARTS INVARI.
ABLY MEANS SHORT LIFE AND HIGHER ULTIMATE COST.

IF REPAIR PARTS COULD BE MADE AT LOWER COST AND
SOLD AT LESS PRICE WITHOUT SACRIFICING QUALITY WE
WOQULD DO SO. THE CORRECT MATERIAL FOR THE PURPOSE
AND THE KNOWLEDGE ACQUIRED THROUGH MANY YEARS
OF MANUFACTURING ENABLES — THE AUSTIN.WESTERMN
WORKS — TO PRODUCE QUALITY THAT WILL NOT BE FOUND
IN IMITATION PARTS.

YOU TAKE AN UNNECESSARY RISK WHEN YOU USE INFERIOR
REPAIR PARTS. WE USE MANY BOLTS, STUDS, CAP SCREWS,
ETC., THAT ARE LISTED WITH PART NUMBERS, THESE ARE
MADE OF ALLOY STEEL AND HEAT TREATED TO GIVE THEM
MAXIMUM STRENGTH, THEY MAY LOOK LIKE ORDINARY
BOLTS, STUDS OR CAP SCREWS, BUT USE OF A SUBSTITUTE
FOR THEM WILL LEAD TO BREAK-DOWNS, DELAYS ANP
DAMAGE TO MACHINE,

WHEN ORDERING A TAPERED ROLLER BEARING ALWAYS
ORDER A SET, WHICH CONSISTS OF ONE BEARING CUP AND
ONE BEARING CONE WITH ROLLERS.

ALWAYS USE GENUINE ~ AUSTIN-WESTERN — REPAIR PARTS

— BAFETY FIRST —

ACCIDENTS ARE CAUSED BY THE FAILURE OF SOME INDIL
VIDUAL TO OBSERVE SIMPLE AND FUNDAMENTAL SAFE
RULES OR PRECAUTION. ACCIDENTS CAN BE PREVENTED
BY RECOGMNIZING THE CAUSE OF THE ACCIDENTS AND
DOING SOMETHING ABOUT T BEFORE THE ACCIDENT
QCCURS,

REGARDLESS OF THE CARE USED IN THE DESIGN OF A
MACHINE, THERE ARE POINTS THAT CANNOT BE COM-
PLETELY SAFEGUARDED WITHOUT INTERFERING WITH
ACCESSIBILITY AND EFFICIENT OFPERATION.

A CAREFUL OPERATOR IS THE BEST INBURANCE AGAINST
AN ACCIDENY.

MANY ACCIDENTS WOULD BE PREVENTED iIF THE FOLLOW.
NG RULE WERE OBSERVED:

“NEVER ATTEMPT TO CLEAN, OlL, OR ADJUST A MACHINE
WHILE IT 1S N MOTION.”
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