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CLARK WARRANTY

CLARK warrants each new Construction Machinery Group product, including attachments
and accessories thereto, sold by it to be merchantable and free from defects in material and
workmanship.

CLARK will cause any part of a CLARK product covered by this warranty (except as excluded
below) which proves to be defective in material or workmanship during six (6) months im-
mediately following the delivery of said product to the person who first puts it into use, to be
replaced without charge with a new or repaired part (whichever CLARK elects). CLARK also
will cause the labor to remove any such defective part and to install the new or repaired part
to be provided without charge to the owner of said CLARK product. The parts and labor to
meet this warranty will be furnished by a CLARK distributor designated by CLARK.

CLARK also warrants each replacement part for the products covered by this warranty sold
by it to be merchantable and free from defects in material and workmanship. CLARK will
cause any such replacement part which proves to be defective during the first six (6) months
following its installation in a CLARK product to be replaced, without charge, with a new or
repaired part (whichever CLARK elects).

CLARK'S warranty does not cover: (i) the replacement of parts found to have been damaged
by abuse, accident or a failure to maintain or use the CLARK product or part according to the
instructions applicable to it, (i) the labor to remove and reinstall a defective replacement part
after the expiration of the warranty period applicable to the product in which such part is lo-
cated, (iii) overtime labor premiums, (iv) transportation of the CLARK product to the distrib-
utor’s service facility or transportation of the distributor’s service men to the product’s location,
(v) the engine or the tires of any CLARK product, nor does it cover the carrier on any truck

mounted hydraulic cranes. The warranty of the respective manufacturers of these compo-
nents shall apply to said items unless said manufacturers make no warranty with respect to
said items, in which event CLARK'’S warranty shall apply.

The Buyer accepts this warranty and the limitations of liability and disclaimers set forth herein
as part of the purchase of the CLARK product or part to which this warranty applies.

THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES EX-
PRESSED OR IMPLIED AND THERE IS NO IMPLIED WARRANTY OF MERCHANTABIL-
ITY OR FITNESS FOR A PARTICULAR PURPOSE.

Remedies available to any person claiming under this warranty are exclusive and ex-
pressly limited to obtaining the parts and the labor, where applicable, in accordance with
terms of this warranty.

CLARK'’S liability for losses, damages or expenses of any kind arising from its design,
manufacture or sale of the products or parts covered by this warranty, whether based on
contract, tort or otherwise, including liability arising from a breach of this warranty, is limited,
unless otherwise prohibited by law, to an amount not exceeding the cost of performing
the obligations contained in this warranty according to its terms, and in no event shall
CLARK'S liability exceed the value of the CLARK product giving rise to such liability.

CLARK disclaims all liability for loss, damage or expense attributable to a loss of use of
the CLARK product, a loss or damage to property other than the CLARK product, a loss
of profits or other commercial loss, or any special or consequential damages (except
liability for consequential damages which by faw may not be disclaimed).

The term CLARK means Clark Equipment Company or one of its subsidiaries, whichever last sold the product to which this war-
ranty applies.

The term Construction Machinery Group products refers to machines of the following types: Tractor shovels (loaders), wheel doz-
ers, scrapers, log skidders, log loaders, motor graders, hydraulic cranes, cable cranes, excavators, and power shovels. (Not in-
cluded are: lift trucks, straddle carriers, skid steer loaders, agricultural products or other products sold by CLARK'S Material
Handling Group or the General Products Group).

Revised August 1978-1
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- TO THE OFERATOR -

Your Grader is the result of a combination of advanced engin-
eering and research, skilled manufacturing, and the latest
developments in metallurgical science. The entire design and
construction i1s such that it can withstend usage with a minimum
of maintenance, and will operate smoothly and easily with maxi-
mum safety to the operator.

A fipne mechanism such as this grader will always respond best to
considerate treatment and care. Therefore, before operating it,
we suggest that even the experienced operator review the entire
contents of this booklet. While the material in this booklet has
been prepared in sufficient detail to be of maximum assistance 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 a trained mechanic, we urge you to use the
extensive facilities offered by the Austin-Western Distributor
in your locality. Distributors are kept informed on the best
methods of servicing and are equipped to provide prompt, high
class service in the field, or in an up-to-date service station.

When in need of parts always give the Austin-Western Distributor
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 Serial No.

(Stamped on name plate, also on frame, on
left hand side of grader above front axle)

Engine Serial No.

(Stamped on engine block)
- WARRANTY -

Company werrants all Austin-Western products 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 to Company upon inspection by Company to have been defective
in material or workmanship. Company mekes no warranty in respect
to engines, tires, rims, electrical apparatus, or any other trade
accessory not manufactured by Company, such being subject to the
warranty of their respective manufecturers. No warranty is made
or authorized to be made by Company other than herein set forth.
Digtributor agrees not to alter any products purchased hereunder
nor to do anything that will in any way infringe, impeach or less-
en the validity of the patents or trede-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
machines sold previously.
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1. .PACER 400 POWER GRADER SPECIFICATIONS.

STANDARD EQUIPMENT.- All-wheel drive and steer; dry
clutch transmission; hydraulic control throughout,
including steering; Diesel motor with electric
starter, battery and generating unit; adjustable
upholstered seat; 13-foot moldboard; hydraulic
foot-operated service brake, and hand-operated
mechanical parking brake on drive shaft. Single

14.00 x 24, 12-ply tires.

(see tire option be-

low). No cab or hood sides for engine are in-
cluded as standard equipment.

ENGINES (DIESEL)

—

BRAKES: Foot operated service brake, hydraulic ex-
panding; and hand operating mechanical expanding

parking brake.

OPTIONAL EQUIPMENT

TRANSMISSIONS:

Torgue Converter:
Make..... Austin-Western
Element..cccoess Torcon
Type......Single stage,
three element.
Multiplication...3.15:1
For converter use type

MaKe..ssusoonns S I RO GMC Cummins A Hydraulic Transmis-
h71 C-160 sion Fluid.
Capacity initial fill..

Number of cylinders........... b B mesedag gvenees ..28 Qts.
Bore and Stroke......... vone s 25%5 4-7/16x5 Meximum hot oil pres-
GoV. Bpeedi.isesencscacsans swin 2000 2060 sure at wide open throt-
H.P. at gov. speed (sea tle..(No load).50 P.S5.I.

Jevel 609) it iende sienmens, I3 143 Sustained-maximum Con-
Cu. in. displacement.......... 283.7 an verter oil temperature..
Fuel tank capacity...seeveeen. 75 g. T585 ...n0t more than 240° F.
Cooling system (gallons)...... 9 > (See page 128).

Electric system...eereossnnsss 12v 12V Speeds........6 forward
Electric starter..cisvesecscs Yes Yes 2 reverse
Ignitioneeseseanssenananananes Comp. Comp. Power Reversing Clutch:
Crank Case o0il capacity....... h-l/kg. 58. TyDpe.esn. Hydraulically
Crank Case oil filter capacity 2 Qts. 2 Qts. actuated, oil cooled.
Air Cleaner oil capacity.....3 3/U Qts. 3 Qts. Use type A Fluid. When

Type Crank Case o0il & fuel oil..See separate engine

0il pressure-hot engine (full

instruction books.

THIOtE1e) e eeennrneeeessss50 P.S.I. | 50 P.S.I.
OPERATING WEIGHTS

NO SCARIFIER:

TOTAL WELENE.erenereerrnnennns 25,120 25,155

WITH SCARIFIER:

Total weight.sesas.. veessaaane. 26,420 26,L55

ADD 450 LBS. TO TOTAL WEIGHT FOR SHIPPING.

DIMENSIONS:

Wheelbase. . ... 19'-8?“
Overall length..2U'-10%"
Overall height,

N0 CAD. ... cees 91103
Overall height,
with cab......10'-3 7/8"

Overall width... 7'-10%2"
Turning radius
BDPIOM . anivnominioin 33'-8"

Length, standard. 13'-0"
Width (curved height,

moldboard and bit). 26"
Thickness, mold-

e . /| iy
Cut below ground... 173"
Lift above ground.. 17"
Circle side shift 213"
Blade side shift

(precision)....... 50"
Blade base........108%"
Total side shift

(vy power)........?l%’
Added side shift
(manual)........ .. 26"

Total side shift

(power and manual}QT%"
Max. blade reach beyond
tire(frame straight)9iy”
High 1ift.....up to 90°

DRIVES:

Front with differential.
Full floating axles.

Type of universal wheel
joint8seveesvsn....Rzeppa
Rear is rigid; no differ-
ential. Full floating
axles.

CONTROLS:

Hydraulic, operated from
the cab.

Steer-front & rear wheels.
Raise and lower blade,
including high 1lift.
Side shift blade.
Reverse blade circle.
Side shift circle frame.
Operate scarifier, bull-
dozer, snow plows, snow
wing and roller.

HYDRAULIC OIL:

Capacity entire system,
initial fill...96 Qts.

Pressure relief valve
unloads at 1200 P.S.I.
(Grader stopped, wide
open throttle.)

LUBRICATION - High Pres-
ure.

Converter and Power Re-
versing Clutch are used
in combination, the oil
initial £111 will be..

csssrssaesessss32 Qts.
Speeds........L forward
L4 reverse
Power Shift:
TYPeecerennasas Allison
Speeds........I forward
2 reverse

See separate Allison
CT-3340 instruction
book for complete oil
specifications, at var-
lous operating tempera-
tures.

SCARIFIER ("V" TYPE):

Hydraulic Control.
Weight, approx. ship-
ping, 1lbs......*¥1,300
Number of teeth......1ll
Spacing, center to
Center..vuiuvenrnnss hé"
Total swath..... kel
All teeth are hooked;
have removable points;
measure 1"x3", and are
made of hardened alloy
steel.

SNOW PLOW:

Hydraulic Control.
Giant "V" Type.
Plowing width..... gr-2"
Height.ueuv.n.. v T2
Overall width....l2'-7"
Weight, epprox. ship-
ing, 1b8.........%3,200
**3, 500

SNOW WING:
Hydraulic Control.

BULLDOZER:

Hydraulic Control.
Weight, approx. ship-

ping, 1b8..cveeses #1,650

#*1,950
Length....... vevesgloOM
T e 4o
Lift above grade.....l7"
Drop below grade..... 16"

POWER TILT MOLDBOARD:
Hydraulic Control.

TIRES:
vl .16:00 x 24 12-ply
CAB:

Headroom........6"-4"

(Approx. shipping weight,
1bs.):

Open Type...ovevv... 270
Cab enclosure....... 455
Enclosed type....... 725

Windshield wiper stan-
ard with cab.

HOOD SIDES FOR ENGINE:
Welght, 1DBesssresssis 31

ELECTRIC LIGHTS:

Head, tail, stop, direc-
tional, cab mounted flash-
er, back-up, spot, iden-
tification, dome, clear-
ance, moldboard.

TIRE PUMP:
Single cylinder, self con-
tained; electric driven.
Wedght.ooie v uies ++53 lbs.
BLADE EXTENSION:

1' or 2' for either right
or left side.

Weight..60 1bs. per foot.

ODOMETER:
Located in cab.

AUXILIARY BRAKE.
BOOSTER STEER.
DUQ-MATIC STEER:

2 speed, hydraulic, with
wheel.

HEATER (TWIN FAN):

TYDe i s v Hot Water
WINDSHIELD DEFROSTER:
Typeicoeiains Cevenean Fan
HOUR METER.

*Weight of attachment that will use the operating perts already mounted on grader.
*¥Jeight of attachment complete, including all necessary operating parts.

kg1

-D -
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2. SUPER 4LOO POWER GRADER SPECIFICATIONS.

STANDARD EQUIPMENT.- All-wheel drive and steer; dry
clutch transmission; hydraulic control throughout,
including steering; Diesel motor with electric
starter, battery and generating unit; adjustable
upholstered seat; 13-foot moldboard; hydraulic
foot-operated service brake and hand-operated
mechanical parking brake on drive shaft. Single

13.00 x 24, 12-ply tires.

(See tire options be-

low). No cab or hood sides for engine are in-
cluded as standard equipment.

ENGINES (DIESEL)

011 pressure-hot engine (full

Makews csminiE v e sssessses GMC Cummins
471 C-160

Number of cylinders.......... U : 6
Bore end StrokE..eeeeeeesens k., 25%5 4-7/16x5
Bov. BpEEdwssnamessenereae - 2000 2060
H.P. at gov. speed (sea

level G0°)visivasassrnrven 143 L3
Cu. in. displacement........ 283.7 L6k
Fuel tank capacityeseseeeses ™ g. 75 g.
Cooling system (gallons).... 9 8%
Electric system.cccecanecsss 12v 12V
Electric starter......... Yes Yes
Ignition...eccvinnsannnnsas Comp. Comp.
Crank Case oil capacity..... L4-1/hg. 5 g.
Crank Case oil filter capacity..2 Qts. 2 Qts.
Alr Cleaner oil cepacity....3 3/k Qts. 3 Qts.

Type Crank Case oll & Fuel oil.. See aeﬁarate engine

instrugtion books.

throttle)eeeivennnn waesawes 50 PaSels I 50 P.S.I.
OPERATING WEIGHTS
NO SCARIFIRR:
Total weight.e.cuvu.. veeeees 27,690 27,725
WITH SCARIFIER:
Total welght...eecvvensaan. 28,990 29,025

ADD 450 LBS. TO TOTAL WEIGHT FOR SHIPPING

DIMENSIONS:

Wheelbase....... 19'-8L"
Overall length.. 26'-5"
Overall height,

N0 CADuavuavnns 9‘—9%"
Overall height,

with cab....... 10'-3%"
Overall width..7'-11-7/8"
Turning redius.. 35'-5"

BLADE:

Length, standard..l3'-0"
Width (curved height,
moldboard and bit)..26"
Thickness, mold-

BoETS ruivasnen s v s 3y
Cut below ground... 183"
Lift above ground.. 163"
Blade base.........108%"
Blade side shift

(precision)....... 50"
Circle side shift.. 213"
Total side shift

(by power)........ T1%"
Added side shift

(menual)eeereenn.. 26"
Total side shift

(power and manual) 973"
Max.blade reach beyond
tire(frame straight)g0%"
High 1ift..... up to $0°

* Weight of attachment that will use the o
** Weight of attachment complete,

DRIVES:

Front with differential.
Full floating axles.

Type of universal wheel
Jolnts...cceereu...Cardan
Rear is rigid; no differ-
ential.

Semi-floating axles.

Type rear steer.5th wheel

CONTROLS:

Hydraulic, operated from
the cab.
Steer front & rear wheels.
Raise and lower blade,
ineluding high lift.
Side shift blade.
Reverse blade circle.
Side shift circle frame.
Operate scarifier, bull-
dozer, snow plows and
snow wing.

Kind of oil... SAE No.-10W

01l capacity-entire sys-
tem, initial f£i11..96 Qts.
Pressure relief valve
unloads at.... 1500 P.S.I.
(Grader stopped, wide
open throttle.)

LUBRICATION - High Pres-
sure.

BRAKES: TFoot operated service brake, hydraulic ex-
panding; and hand operating mechanical expanding

parking breke.

OPTIONAL EQUIPMENT

TRANSMISSIONS:

Torque Converter:
Make.....Austin-Western
Elemnent..........Torcon
THDO o semaave Single stage,
three element.
Multiplication...3.15:1
For converter use type
A Hydraulic Transmis-
sion Fluid.
Capacity initial f11l..
A AR e 28 qts.
Maximum hot oil pres-
sure at wide open throt-
tle...(No load)50 P.S.I.
Susteined-maximum Con-
verter oil temperature..
.++ not more than 24OCF,
(see page 128).
Speeds........6 forward
2 reverse
Power Reversing Clutch:
Type.....Hydraulically
actuated, oil cooled.
Use type A Fluid. When
Converter and Power Re-
versing Clutch are used
in combination, the oil
initial £i11 will be ..

L reverse
Power Shift:
Type....CT3340 Allison.
See separate Allison
CT-3340 instruction
book for complete oil
specifications, at var-
ious operating tempera-
tures.
Speeds........l forward

2 reverse

SCARIFIER ("V" Type):

Hydraulic Control.
Weight, approx. ship-
ping,1lbs........*¥¥1,300
Number of teeth..... 11
Spacing, center to
CeNter, e ians P I <
Total swath........ et
All teeth are hooked;
have removable points;
measure 1"x3", and are
made of hardened alloy
steel.

SNOW PLOW:

Hydraulic Control.
Giant "V" Type.
Plowing width..... g'r-2"
Helght: v v isamuva 71-2"
Overall width....12'-7"
Weight, approx. ship-
ingy Ibsa cewaaaws *3,200
**3,500

SNOW WING:
Hydraulic Control.

All fluid capacities are approximate.

Lol

-F -

BULLDOZER:

Hydreulic Control.
Weight, approx. ship-

ping; Ibsevessss *1,650

**1,950
Tenpthyswamenmrmay g9r-o"
Height..... e Lo"
Lift sbove grade.....16"

Drop below grade.....l7"

POWER TILT MOLDBOARD:
Hydraulic control.

TIRES:

1400 x 2k 10-ply
16:00 x 24 12-ply
14:00 x 24 12-ply
CAB:

Headroom..coueeu.. 64"
(Approx. shipping weight,
1bg. )

Open Type.ssveassins 270
Cab enclosure........455
Enclosed type..... s 725

Windshield wiper stan-
ard with cab.

HOCD SIDES FOR ENGINE:
Height, 1bs.ceesvsvans Gk

ELECTRIC LIGHTS:

Head, teil, stop, direc-
tional, cab mounted flash-
er, back-up, spot, iden-
tification, dome, clear-
ance, moldboard.

TIRE PUMP:

Single cylinder, self con-
tained; electric driven.
Weighti.. eeaewns +ee 53 lbs.
BLADE EXTENSION:

1' or 2' for either right
or left side.

Weight..60 lbs. per foot.

ODOMETER :
Located in cab.

AUXILIARY BRAKE.
BOOSTER STEER.
DUO-MATIC STEER:

2 speed, hydraulic, with
wheel.

HEATER (TWIN FAN):

i 1T o TR Hot Water
WINDSHIELD DEFROSTER:
THDE S v omon v wimine winio +ea..FED
HOUR METER.

perating parts already mounted on grader.
including all necessary operating parts.
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NOTE: HOW TO USE THIS INSTRUCTION MANUAL
(All information in this manual is subject to the change without notice)

This manual, No. 491, is composed of three sections as follows:

SECTION 1

GENERAL INSTRUCTIONS TO OPERATOR (pages 1 to 35 inc

lusive).

(Pages 2,3,4,5 and 6 include lubrication on basic grader only.

See separate manuals for engine lubrication specific
SECTION 2
EARTH ROAD CONSTRUCTION (pages 36 to 61 inclusive).

SECTION 3

POWER GRADER MATNTENANCE AND OVERHAULING (pages 62 to 173 in-
clusive). (Includes maintenance, dismantling, and assembly of

all basic grader parts.)

ations.)

Lol -

DESCRIPTION PARAGRAPH PAGE
Section 1. General Instructions to Operator 1-35
Air Cleaner (0il Bath Type) - Standard Equipment).............. 21 17,18
Battery Compartment..... S ONTHOIC O O L T e D o 0% waERAEE . & 8 8 avais 23 19
Cold Weather Operation...c.ceeeveeeess e eeeieeee e 35 28
Cooling System........ T e a i % wnie 33 27
Electrical Equipment..... S € 8K A PV A Y S SRR ¥ AP 22 18
Engine - GM-471 - Blower Side.....coveveunns C ¥ 50 E e ¢ P 5§ & 12 13
Engine - GM-U4T1 - Before Starting........ceveeeeeen. BRE RS ¥ 7 vl 15 13
‘Engine - GM-471 - Starting........... RESRAE N 8 n » s agmens e 1L 13
Engine - GM-UT1 - StODPDPINZ.teveeerrerrnennnncecnannsaenns R 15 1k
Engine - GM-4T71 - Before Starting the Day's Operatiof.......... 16 15
Engine - GM-4T71l - After every 100 Hours of Operatliol........... 7 15
Engine - GM-L71 - After every 300 Hours of OperatioN........... 18 15
Engine - GM-LT1l - After every 1000 Hours of Operation.......... 19 16
Engine - GM-471 - Generator Side............. B — R 20 16
Engine Governor Control Linkage.....oseess SRR € § E o s Sse s bR 29 25
Engine Instruments and ConbrolBassisssessneneisiisssnmnes EErE 8 8
BExtrems Hoat Operablofi. ssisesssssasisissstssiscseenconennnesss 3k o
Extreme Pressure Lubricants....... S e (gap siee ¥ 8 h 2
Fuel Lines - GM-UT71 Engine.eceeeeeeeenenrenenennnnnnans e i 26 22
Function of ‘the A-W Power Grafder...sseoesovecsiiisss sensosins s 39 34
Gear Shift Chart - 6 Speed Trensmission.............. S . 9 9
Gear Shift Chart - 4 Speed TransmissioD....eeveeeecseeceannnnn. 10 9,10
Gear Shift Chart - Allison Transmission..... S LY St 11 11,12
Hourmeter Wiring Diagram...eseeessccessecscscsccancannnnes S 30 25
Inspection before Unloading Grader.. . s.cseesvesssssssssoss £l & 3 1l
Iubrication Chart - Pacer MO0 ..esevs o ssnebomsaissass T 5, 5A 3,4
Inbrication Chart - SUDPET HOO. wsaeeesiessssmainwisnssssbnomin ivs| B;68 5
Operating Controls......... S FRERSEEEE Y § € SR G2 § 458 BB T : i
(continued)
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DESCRIPTION PARAGRAPH PAGE

Section 1. Continued. 1-35

Operating Precautions....... e e 8% ) S EBEEEERE § 8§ § SO § 36 29
Power Grader Specifications - Pacer 4O0....ieeesnernernennrns L D
Power Grader Specifications - Super 400....evvevennas Ceeeneees 2 F
Shipment from Factory.....eeeeeeveenns e iieeaeaa R —— Lo 3k
Storage Batteries.cieeeeeeienereeseionnnonnenns VWIS § £ B § & BN 2L 20
Tire Inflation Chart........ o 64 sieenaiaias g 8 ¥ 8§ SR NSRRI § € ¥ B S 37 30
Tire Maintenance..... Sp— o 0§ o biennree § 6 6 4 ¥ § S S E S § § e 38 30-33
Trmvellng SPOEAB.. s vesvuemuses 25 5 poErews s 5i 1533 CELLAETEe 8 € §J 555 L1 35
Water Heater and Piping - Cummins C- 160 BHEInS. suwnmedsiisia i 28A 2L
Water Heater and Piping - GM-471 Engine..... S § emismiaain & & @ 3 wunce 26A 22
Water Heater - Fan Wiring Diagram...veoeeeeerececsessnscasnans 32 26
Windshield Wiper Wiring Diagram....ieeeeereeesonsoecensocannss 21 26
Wiring Diagram - Cumming C-160 Engin€............ SRS b SR 27 23
Wiring Diagram - GM-471 Engine..... WA & K & § 4§ e 6B 8 e 25 21
Section 2. Earth Road Construction 36-61

BHCEING OB e i 6554 smmmmmmen » 0 2 5 somammomsenn & 5 # v & Soowawewm s s 16 43
Conventional MalntenanCe.vee et e ieeeeeeneeenronnseansennasenss 10 40
Cutting and Filling..ueeeieereeneeeeesenseenoennronosennanonns 17 Ll
Cutting Wet Ditch.v.veerieennnoasaes GREEREIRE & 6§ S 8 BeeleTelell 4 8 & § 6 38
Barth Road Consbtructdon: . cswwewses i s pomaseoeas o ¢ 58 Ssaeemi s § s L2 36-61
Flat Bottom Ditchisecesasss SR § § S PR d 55§ B e 8 12 Lo
Grading Close to Immovable ODJECES.v et rennreanonnrssoancnnes 15 L3
Grading High Bank SlopeS..eeeeeteeroenrnanensnsetnsnessonannss 20 L6, Lt
Grading in ReVeIS€...v.ereeeseeneesennsanseonsennsaanes T 14 ko
Grading in Reverse bhetween FormS...ceeeeeetetineenerncensanane 13 Lo
Grading on SIope (3 £0 1) eueeeenrerieaneeenneeruersnnsnnennnes 3 37
Gradinz Dutslope of & Tow Banked DIGEN:ssscesamesisssssssias s 19 L6
Grading SHarp REVEPEE ClrVeG. sounvmams s i 758 sosasiis 65555 bakames 18 45
Handling 0il-Mix (heavy Maintenance)....eeeeeeueeeseneeness v 9 40
High Lift - Left Hand..ouiee e evnernennonnonsoaeonennenes ceees 22 L3
High Tift - Right HaDA ..t e eetentennnevonnnnnnooncesonnennns eile 21 L8
(6% & -1 7 T - R VRO O NP O 2 36
Placing Moldboard in Right Hand High Lift Position....eeeeee.. 49-53
8. Pirst Operablofvesvee sus s somwomenssssisssisswesd ifis omiitn 23 Lo
b. Second OPerablon:sowesssssssmmasssisssiieiie Gl e b p memm 24 50
¢ Third Oper8tiof.cssavisivieavsrneses a8 D DO O e a0 O B 25 5l
d. Fourth Operation...cc.eceeeereeieesennoensocnsoansansens 26 52
E: FIfEth Operabdon . ew sme s «os oemmmmnnis o s s oot siaesies s & s 5 s @i 27 53
Préparing Grader for Blude Operablonve s s s s eessves i s s s a4 1 36
Searifier and BulldozePesvonesass b SRR 5§ TR RS B AR 28 5l 55
Second Pass..ttiiettiiatit ittt ittt & 38
SHOW PIOW ~ GIEBE "V cosanmaisii g smmmemanns s s sommmwsss o s s 5 29 56
a. Telescopic Tube Pin SettingSeeeeeeeteneeenennnsenneennns 57,58
SNOW WingZe.eeeeeeenenann e e $FERE RN 30 59,61
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SECTION 1

GENERAL INSTRUCTIONS TO OPERATOR

3. INSPECTION BEFORE UNLOADING GRADER.
a. General.

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

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

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

b. Before Starting Diesel Engine.

Check oll level in the crankcase.
Add lubricants as required. (See separate
engine manuals for oll specifications; see
page D or F for capacities of water and
lubricants.)

See tag wired to hood near radistor
indicating water is drained from cooling
system. Also see data on card regarding
0oil placed in the crankcase of engine be-
fore it left the factory. Find and in-
stall water drain plug wired to engine,
and fill complete system with clean water
or ethylene glycol Anti-freeze.

Open fuel valve at diesel fuel
tank. (See Ref. 2, page 22.)

¢. Hydraulic System.

Consult hydraulic section on page 105,
paragraph b., for oil specifications.

Check oll level in oil reservoir.

Fill to oil level shown on page 105, para-
graph c-4.

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

d. Unloading Motor Grader.

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

See Transmission Shift Charts, pages
9 end 11.

Start engine.  See GM starting instruc-
tions, pages 14 and 15. (See Cummins start
ing instructions, pages 159 and 160.)

Test brakes before moving off car.
Move grader slowly off rail car or trailler
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 a handful
of high pressure grease and apply lubri-
cant to the inside bore of the circle,
also the under side of same. Do not lu-
bricate the top side of the circle.

Lubricate balance of grader with
grease gun provided. (See pages 3,4,5 and
6 for points to be lubricated and lubri-
cant specifications.)

Fill brake master cylinder with fluid
and retest brakes.

Check tire pressures. Do not over or
under inflate tires. (See page 30.)

Check clutch pedal clearance. (See
page 93, paragraph b.
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EXTREME PRESSURE LUBRICANTS (APPROVED LIST)

L. (For Use in Front and Rear Axle Housings, Transfer Case, Transmission,
and Rear fAxle 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, dresin 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 to kerosene,
gasoline, or other thin fuels.

We recommend the following brands of EXTREME PRESSURE LUBRICANTS for summer and
winter 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
equivalent grades of stable inactive types. The following are of the stable or inactive
types of EXTREME PRESSURE LUBRICANTS and contain either combined sulphur, chlorine, phos-
phorous, leasded soaps or combinations.

APPROVED LIST OF EXTREME PRESSURE LUBRICANTS

Extreme Pressure Lubricants for
Year Around Temperatures.

MANUFACTURER
NAME NO.
"flemite" Alduragear Lubricant SAE-90 | Alemite Corp., Chicago, Ill.
Multipurpose Gear Lubricant SAE-90 | Cities Service 0il Co.,
New York, N.Y.
Multipurpose Gezr Lubricant SAE-90 Continental 0Qil Co.,
Ponca City, Okla.
Multipurpose Gear Lubricant SAE-90 | D-A Lubricant Co., Inc.,
Indianapolis, Ind.
Multi-Purpose Gear Lubricant SAE-S0 Gulf 01l Corp.,
. Pittsburgh, Penna.
Multipurpose Gear Lubricant SAE-90 | Kendall Refining Co.,
' Bradford, Penna.
Multipurpose Gear Lubricant SAE-90 | Pennzoil Co.,
01l City, Penna.
Philube All Purpose Gear 0il SAE-90 Phillips Petroleum Co.,
Kensas City, Mo.
Multipurpose Gear Lubricant SAE-90 | Pure 0il Co.,
Chicago, Ill.
Shell Spirex E P SAE-90 Shell 0il Co.,
New York, N.Y.
Multipurpose Gear Lubricant SAE-90 | Standard 0il - Indiena
Chicago, I1l.
Multipurpose Gear Lubricant SAE-90 | Standard 0il - Ohio
Cleveland, Ohio
Texaco Univ. Gear Lubricant
EP-90 or Texaco Meropa Texas Inc.,
Lub. -3 SAE-90 New York, N.Y.
Multipurpose Gear Lubricant SAE-90 | Tidewater 0Qil Co.,
New York, N.Y.
Multipurpose Gear Lubricznt SAE-90 | Union 0il Co. - Ce1lif.
Los Angeles, Celif.
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T. GRADER OPERATING CONTROLS.
(see page 8 for engine instrument
panel.)

There are important differences be-
tween various graders; therefore, regard-
less of previous experience with other
graders, the operator will secure the best
results 1f he fully understands what each
control is for and how to use it. See
pages 9 and 11 for various shift charts
and page 35 for travel speeds.

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

(2) CIRCIE ROTATION. (Pull back to
rotate circle anti-clockwise. Push for-
ward to rotate circle clockwise).

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

(%) MOLDBOARD SIDE SHIFT. (Pull back
to shift left direction. Push forward to
shift right 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).

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

14 13 12 I

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

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

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

(11) CIRCLE LATCH. (Step on pedal to
release the circle latch).

(12) FOOT BRAKE. (Step on pedal to
apply brake).

(13) TRANSFER CASE 2 SPEED GEAR SHIFT.
(See page 9 for shift chart for speeds).
Note: Used with dry clutch or A-W conver-
ter only.

(14) TRANSMISSION GEAR SHIFT. (See
page 9 for shift chart for speeds).
Note: Used with dry clutch or A-W conver-
ter or A-W Power Reverse only. NOTE: For
A-W Power Reverse data, see pages 9 and 10.
For Allison Power Shift Transmission data
see pages 1l and 12.

(15) CLUTCH PEDAL. (Step on pedal to
release clutch. Do not ride this pedal with
your foot). Note: Used with dry clutch or
A-W converter only.

4ol =T
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8.

ENGINE INSTRUMENTS AND CONTROLS.
(Shown above)

a. The operator should thoroughly fam-
iliarize himself with the operating in-
struments and controls. Regardless of
previous experlence with other engines,
the operator will secure the best re-
sults if he fully understands what each
control is for and how to use it.

b. NOTE: Before actually starting
and stopping the GMC Engine, read and
comply with the instructions shown on
pages 13 to 16 inclusive. (For Cummins
sgarting instructions see pages 159 and
160.)

DESCRIPTION

1. Chevron starting capsule-punctur-

ing plunger. (For GM and Cummins eng-
ines).
2. Ref. 1. Unscrews at Ref. 2.

3. Threaded lower clean-out base and
strainer.

Lol

4. GM engine emergency shut off control.
Pull out to stop engine. Push clear
down to run engine. (Also used with
Cummins Engine with dry clutch.)

5. Cab hand crank. This crank is used
to lock eab door in open position.

Engine oill pressure gauge.
Engine water temperature gauge.
~ Panel dash light.

9. Converter oil temperature gauge.
(Maximum not more than 2500 F.)

10. Ammeter.

1l. Ample rtom to add electric
accessory switches.

Pull out

12. GM-Engine fuel shut off.
to stop engine.

13. Chevron starting primer plunger}

14. Cummins (only) electric starter-
toggle switch. Hold to left until engine
oil pressure shows approximately 25 P.S.I.

15. Electric starter - toggle switch.
(Used with GM engine; see item (16) also.)
(Used with Cummins engine, see pages 159
and 160.)

16. Keyed ignition lock.

Key must be turned to on position before GM
and Cummins engines can be started. When
the engines are stopped, the key must be
turned to off position to prevent discharge
of the electric-storage batteries. (Also
control for Cummins engine fuel pump-sol-
enoid shut off valve.)

17.
18.

Horn button.

Converter Oil Pressure Gauge.
Power Reverse 0il Pressure Gauge.
Allison Power Shift Oil Pressure
Gauge.

(See Repair Parts Book.)

19. Light Switch.

NOTE: The electrical system is protected by
a circuit bresker; see page 21 Ref. A, and
page 23 Ref. B.

L



PJ NOTICE k)

After declutching allow cluteh to stop. Clashing of gears can ruin transmission.
Fill Transmission and Transfer case to 0il level plug on side of case.

Hydreulic brake fluid-do not mix two brands-drain end refill.

GService alr cleaner, oll filter and lubricate machine according to instruction book.
Hydraulic relief valve has been properly set at factory. Do not tamper with.

For hydraulic system use SAE-10W oll for temperatures above 32° & SAE-5W for lower.
Keep tires properly inflated.

FRONT
AUSTIN-WESTERN WORKS 1 3 e
] Construction Equipment Division
| Baldwin-Lime-Hamilton Corporation R 2 HIGH
| j Aultterag, TH Loty REGULAR  REAR AUXILIARYf

i
] 9. A-W Transmission-Transfer Case Shift Chart. (6 speeds forward and 2 speeds in

g reverse. See page 88 for assembled group.) The above instruction plate is used with
graders fitted with dry clutch only or A-W Torcon Converter. All of the controls
shown on page 7 are used with this arrangement. The grader travel speeds, together
with the various tire sizes used with this group are shown on the left column of page 35.
Caution: Never let converter temperature exceed 250° F. Downshift first.

! S)j NOTICE h
| Place clutch control (A) in neutral and press button (B) on shift lever before
attempting to shift gears.

Fill Transmission end Transfer case to oil level plug on side of transfer case.
Hydraulic brake fluid-do not mix two brands-drein and refill.

Service air cleaner, oil filter and lubricate machine according to instruction book.
Hydraulic relief valve has been properly set at factory. Do not tamper with.

For hydraullc system use SAE-10W oil for temperatures sbove 32° & SAE-5W for lower.

Keep tires properly inflated. . CLUTCH TRANSMISSION

|

; AUSTIN-WESTERN WORKS dhakalici e 4

! Construction Equipment Division

| Baldwin-Lima-Hamilton Corporation HELITRAL ® N

i \ Aurora, Illinois | ® 3

| 0O REVERSE fé

10. A-W Power Reverse Clutch Shift Chart. (4 speeds forward and 4 speeds in reverse.)
The above instruction plate is used with graders fitted with the A-W Torcon Converter
and with the A-W Power Reverse Clutch group attached thereto. See pasge 143 for assemb-
led group. The grader travel speeds together with the various tire sizes used with
this group are shown in the center column on page 35.

a. Reverse Clutch Selector Valve Con-

i trol Lever (A) at right has 3 positions,
nemely: Neutral. Engine starting posi-

1 - tion or Grader stopped.

Forward. Grader moves Forward.

Reverse. Grader moves in Reverse.

Lever (A) is used only when a change in
travel direction is required, or when
the neutral position is in use.

b. Transmission:
lever (B) has 5 positions, namely:
Neutral. Engine starting position or
\ Grader stopped.

First, Second, Third, or Fourth, travel-
ing position speed.

(continued)

ko1 -




The hand-knob (B) has an electric switch
putton incorporated under it. Squeezing
with the finger tips, will result in ener-
gizing a solenoid located at the trans-
mission breke. The energized brake momen-
tarily retards and slowly stops the spin-
ning couniershaft gears during gear chang-
ing intervals.

The grader should always be stopped when
shifting of gesrs is sttempted.

c. Depressing the foot pedal (C), will
stop the grader from traveling in either
forward or reverse direction. To resume
travel, 1ift the pedal.

Pedal (C) controls and operates an
01l disconnect valve. It is used only to
stop the grader momentarily, such as
emergency stops, changing transmission
gear speeds, or during other functions
which may involve grading or snow plowing
operation.

d. Diesel Engines used with the A-W
Converter - Power Reverse Clutch Group -
ere as follows:

1. The GM-471 Engine has 2 Limiting Speed

Governor. The high idle, no load, wide
open throttle speed, is 2120 RPM. (Gov-
erned RPM is 2000).

1-A. See page 143 for assembled group
including the belt driven Tail Shaft
Governor which is attached to the Torcon
Converter housing.

2. The Cummins C-160 Engine has a Limit-
ing Speed Governor. The high idle, no
load, wide open throttle speed, is 2200
RPM.  (Governed RPM is 2060).

2-A. The Converter Tail Shaft Governor
Group will be the same as item (1-A) above.

€. Engine speed control.

The hand throttle lever (XX) page 9, is
shown in the front or shut-off positior.

When the lever (XX) is positioned clear
back, it will be in wide open position,
and the Engine RPM will be controlled by
the Limiting Speed Governor, which is
attached to the Engine.

Lol

When the lever (XX) is positioned at the

Lth open notch, the Engine RPM,approximate -
ly 1650, will be controlled by the belt
driven Tail Shaft Governor which is attached
to the Torcon Converter housing.

. To Operate the 4-W Power Reverse
Clutch. (Engine stopped).

Apply the foot brake pedal (¥X). Move
the forward and reversing lever (4) and
transmission shift lever (B) to neutral
position. Start and warm the engine.

Run the engine on Tail Shaft Governor,
4th notch throttle (XX) speed. Then press
the switch button at knob (B). wait 3
seconds, then move the shift lever (B) in-
to the desired traveling speed rosition.
(Position the moldboard as required and
release the brake (X).

If forward travel is desired, move
lever (A) into forward position. If re-
verse travel is desired, move lever (2)
into reverse position.

To increase the engine speed, move
lever (XX) backward. (Forward, to reduce
speed).

In emergency depress pedal (C) to
stop the grader - or move lever (XX) for-
ward.

Note:

See Converter oil temperature gauge
page 8, Ref. 9. For most efficient oper-
ation the converter oil temperature should
be kept between 200° F, and 240° F.
Caution: Never let converter temperature
exceed 250° F. Downshift First.

g. To operate the A-W Power Reverse
Clutch. (During travel operation).

When it becomes necessary to increase or
decrease the transmission (B) travel speed,
proceed as follows: Depress pedal () =
wait until grader stops. First-press the
switch under knob (B). Wait three seconds
- then move shift lever (B) into the de-
sired traveling speed position.

Lift the pedal (C) to resume travel. In
this particular case - no other action on
the operator's part is required at levers
(XX) and (A) to make traveling speed
changes at (B).

o 160



11. - Allison "Torgmatic" Power Shift
Transmission, Shift Chart.

a. See geparate Allison instruction
manual, for lubrication data and preven-
tive maintenance. See page 158 for assem-
bled group. The grader travel speeds
together with the various tire sizes
used with this group are shown in the
right column of page 35.

b. Diesel Engines used with the Allison
"Torgmatic" Power Shift Transmission - are
as follows:

1. The GM-4T1 Engine has a Limiting
Speed Governor. The high idle, no load,
wide open throttle speed, is 2120 RPM.
(Governed RPM is 2000).

1-A. See page 132 for assembled group
including the belt driven Tail Shaft
Governor which is attached to the
"Torgmatic"housing.

2. The Cummins C-160 has a Limiting
Speed Governor. The high idle, no load
wide open throttle speed, is 2200 RPM.
(Governed RPM is 2060).

2-A. The converter Tail Shaft Governor
group will be the same as item 1-A.

¢. Engine speed control.

1. The hand throttle lever (XX) page 9

is shown in the front or shut-off position.

2. When the lever (XX) is locked clear
back, it will be in wide open position,
and the Engine RPM will be controlled by
the Limiting Speed Governor, which is
attached to the Engine.

Maximum RPM is sometimes required during
operations such as snow plowing, or %o
develop meximum travel speed in forward
or backward direction.

Wide open throttle (XX) position is gen-
erally used during long runs and when the
general surroundings will permit high
speed operation with safety.

3. When lever (XX) is positioned at the
Lth open notch, the engine RPM will be low-
ered somewhat-to approximately 1650 RPM.
However, in this case the "Tail Shaft
Governor" will be in full control of any
work load placed on the engine. (Up to
maximum engine fuel injection. Thereafter
a down shift is required).

At any time the foot brake pedal is
applied, the engine immediately comes to
low idle. This is accomplished by a
hydraulic actuated decelerator connected
to the hydraulic brake circuit.

d. "Torqmatic" Power Shift Trans-
mission operation:

1. CAUTION: Always shift the "Torgqmatic"
speed change lever (A) page 11, to Neu-
tral Position before starting the engine,
or when the grader is parked and the engine
running. Bring the grader to a Full Stop
before reversing traveling direction.

2. It is possible to upshift or down-
shift at wide open throttle regardless of
load. However a downshift should not be
made if the grader speed exceeds the
meximum speed normally attained in the
next lower gear. Example: For safety
reasons when coasting or descending grades,
do not downshift from bth to 3rd or from
high reverse to low reverse, (or make any
other downshift) with the idea in mind

of using the downshift as a means to brake
or to slow down the grader traveling speed.

When descending steep grades-be safe-stop
the grader at the brow of the grade, then
downshift 2 gear steps lower than would
be ordinarily required to propel the grader
up the grade.

Lol e e I



3. See the "Torgmatic" oil temperature
gauge page 8, Ref. 9. For most efficient
operation the "Torgmetic" oil temperature
should be kept between 200° F. and 240° F.
CAUTION: Never let the oil temperature
exceed 250° F. Downshift first.

L. See the "Torgmatic" oll pressure
gauge page 8, Ref. 18. The gauge PSI
range, for use with the "Torgmatic" Trans-
mission is O to 300 PSI. The various
operating pressures are as follows:

"Torgmatic" - full throttle, no loed,
60 PSI maximum.

"Torgmatic" Clutch pressures (PSI) as
follows:

Full throttle maximum grader speed for-
ward travel, 120 to 140 modulated.

Reverse Travel, at maximum grader speed,
165 to 190 modulated.

e. To operate the "Torgmatic" trans-
mission with taill shaft governor control.

1. Apply brake. Move "Torgmatic" speed
change lever (A) page 11, into neutral
position as shown in the photo. Start
and warm the engine.

2. When operating the grader in close
quarters or congested areas, it is best to
operate the grader with the hand throttle
lever (XX) page 9, in nearly closed or
engine idle position.

Positiorn the moldboard as required and
release the brake.

3. The "Torgmatic" Speed change lever
(A), page 11, may now be shifted either
to the right or left direction, for speed
and travel direction as required.

It is suggested the operator position
the lever (A) in lst speed forward or lst
speed reverse, and then apply moderate
throttle control to slowly move the
grader and in this way become acquainted
with the shift arrangement and controls.

L4, Added engine power can be applied
by opening hand throttle to required
speed. Speed nmay be reduced by epplying
foot brake.

Watch the "Torgmatic" oil temperature
gauge Page 8, Ref. (9). For most effic-
ient operation the "Torgmatic" oil temp-
erature should be kept between 2000F.

and 240° F. Never let the oil temperature
exceed 2500 F. Downshift first.

5. Caution: To make an emergency stop,
depress brake pedal (X). Do not downshift
"Torqmatic" speed change lever (A) page 11.

f. To operate the "Torgmatic" trens-
mission with hand throttle only, use lever

(XxX) page 9.

1. This type of operation will involve
operations such as snow plowing, or when
grading long sections, or when transport-
ing the grader. (Not in close quarters or
congested areas).

2. Apply brake. Move the "Torgmatic"
speed change lever (A) page 11 into neu-
tral position. Start and warm the engine.

3. Pull the throttle lever (XX) page 9
clear back. The Engine Limiting Governor
is now in control. It will not permit the
maximum GM Engine RPM to exceed 2120.
(Cummins 2200 RPM)

L., The "Torgmatic" speed change lever
(A) may now be shifted to the right or
left direction for speed and travel
direction as required, release brake pedal.
Additional Engine power cannot be secured
because the hand throttle is already in the
wide open position. Watch the "Torgmatic"
oil temperature gauge page 8, Ref. 9. For
most efficient operation the "Torgmatic"
oll temperature should be kept between
200° F. and 24L0° F. Never let the oil
temperature exceed 250° F. Downshift first.

CAUTION:

5. To make an emergency stop, depress

brake pedal (X). Do not downshift speed
change lever (A) page 1..

g. Hydraulic Fluids for use with A-W

Allison "Torqmatic" Power Shift Trans-
mission.

Above - 10°F., Hydraulic Transmission

Fluid type C-1.

@]
- 10° F. to -25° F., Automatic Transmission

Fluid Type A, Suffix A identification.

Below -25° F., Hydraulic Transmission

Fluid Type C-1 or Automatic Trensmission
Fluid Type A, Suffix A identification.

Auxiliary pre-heat required to raise temp-

erature in sump and external circuit.
(This supersedes similar oil specs shown

in Section 1, page 10, paragraph 7, of
Allison Manual #SA1096.)

ko1 - 12 -
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12. GM-471 Engine, Blower Side - Dry
Clutch. (See separate GM - Engine
Operator's Manual.)

REF. DESCRIPTION

WARNING: Be sure to open points (17) and
(18) page 13 in order to permit air in the
system to be bled off, otherwise steam
pockets will develop, causing the cylin-
der sleeves and pistons to score and
seize due to overheating.

b. Fill crankcase (1) with lubricating
oil to "Full" mark on dip stick (L4). See
separate General Motors Operator's Engine
Manual 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.
Fill oil bath type air cleaner to indi-
cated level with clean engine oil.

c. Fill fuel tank with High-Speed Die-
sel Engine Fuel. ©See separate GM Opera-
tor's Engine Manual for recommended fuel
oil. Open the fuel tank lower shut-off
valve. Remove the plugs (24) and (23) to
bleed air from filters. Reinstall plug
(24) when o0il shows at port. Reinstall
plug (23) when oil shows at port.

14. STARTING THE G.M. ENGINE.

a. Place the transmission shifting
lever in disengaged or neutral position.
(see pages 9 and 11 for shift charts.)

b. The diesel fuel line from the sup-
ply tank to primary filter (2L), page 13,
1s equilpped with a shut-off valve located
at the lower right end of the fuel tank.
Make sure this valve is open.

c. After the operetor has checked over
the engine and accessories and top vented
and filled the fuel filters (23) and (24),
page 13, place the engine speed control
lever (10), pege 7, in wide open position
of the notched quadrent. (Pull lever
back.)

d. When the engine is cold or when the

i 28 Engine oil filler neck.

2. Fuel filter drain cock.

3 Fuel pump.

b, Engine oil level bayonet gauge.

5. Starter Solenoid.

6. Starter.

TS Emergency shut-off lever.

8. Engine o0il drain plug.

9. Engine oil cooler. (Full flow oil
filter on side of oil cooler body.)

10. Engine breather tube.

11. Water pump drain cock.

1=2. 0il cooler water drain cock.

13. Cab heater hose inlet.

. Hydraulic pump drive pulley.

15, Fan shaft lubrication plug.

16. Fan belt adjustment bracket.

17. Thermostat elbow drain cock.

18. Air vent plug. (Ref. (17) and (18)

must be opened when refilling
drained engine.)

19. Engine governor. (Limiting speed).
20. Options and accessory plate.

21, Engine air intake pipe.

22. Ether starting fluid nozzle.

23. Secondary fuel filter vent plug.
ok, Primary fuel strainer vent plug.
25. Primary fuel strainer drain cock.

13. BEFORE STARTING GENERAL MOTORS
DIESEL ENGINE. (Please read and
comply with the separate GM Eng-
ine Operator's Manual.)

a. Install (or close) cooling system
drain cocks or plugs. (See (11) and (12)
page 13. Fill cooling system with soft
water to within 2" of overflow outlet.
At freezing temperatures, use a non-
evaporating type of anti-freeze.

air tempereture is below 40° F., starting
of this engine requires use of a cold
starting ald consisting of a starting fluid
primer. (Drain the transmission - transfer
case and refill it with an oil that flows
readily at temperatures encountered.)

The photo on page 8 shows the location
of the "Chevron" starting chamber (1)
and hand primer (13). To operate this
starting expedient proceed as follows:

1. Unscrew (counter-clockwise) the
upper chamber cap of puncturing tool
(2). 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
(2) tightly onto the lower chamber (3).
Adjust engine throttle lever to starting
position.
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Press down on cluteh pedal (15)
[

3. Push puncturing plunger to bot-
tom, thus puncturing capsule(s) and re-
leasing fluid. Unlock primer plunger (13)
by turning counter-clockwise. Simultane-
ously crank engine starting switch (15)
and pump primer plunger (13) until engine
starts. Continue to pump primer plunger
until engine runs normally on regular fuel
and until all fluid in entire applicator
is injected into engine.

L. The engine should start in about
2 seconds if engine is warm. Never oper-
ate the starting motor more than five se-
conds at a time. Allow starting motor to
cool one minute and repeat the starting
operation.

As soon as the engine has started,
reduce the engine speed to about one-
fourth open position. Push the speed con-
trol lever (10) page 7, forward as re-
quired in order to prevent over speeding
the engine.

After the engine has started, check
the oil pressure gauge. It should regis-
ter approximately 50 pounds in 3 seconds
time. (See separate G.M. Engine Operator's
Manual for more information.)

Continue to operate the engine at
minimum speed until the water temperature
gauge starts to move. Avoid prolonged
idling. Recheck the water level in rad-
iator. The desirable cooling water temp-
erature is 160-180° F.

Relock primer plunger (13). Again un-
screw upper chamber cap of puncturing
tool (1). Remove and discard empty cap-
sule(s), observing precautions agailnst
fire and toxic hazards and cutting hand
on barbs near bottom end of puncturing
plunger. Again screw upper chamber cap
(1) tightly into lower chamber (2).
Occasionally remove the lower screen (3),
and carefully clean out all broken pieces
of capsules. Also remove the fitting (22)
which screws into the intake manifold,
page 13, and clean the small nozzle hole.
Clogged nozzles, pipes, or base will pre-
vent fuel from flowing into the intake
manifold and result in hard starting.

PRECAUTIONS: Chevron starting fluid is
highly inflammable, explosive, and toxic.
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
avoiding: Proximity of fluid capsules to
open flame, sparks or hot surfaces.
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Spillage or leakage of fluid. Breathing
of fumes from fluid. Contact of capsules
with water. Subjection of capsules to
high ambient temperatures (sbout 120° F.).
Cutting of hand by barbs on puncturing
plunger. 'Chevron Starting Capsules' may
be procured from your fuel oil supplier.
5. When Engine Fails to Start at

Temperature Above Freezing (32° F.).

l. Throttle not in starting posi-
tion, improperly adjusted, or emergency
shut-off control button not pushed down.
CORRECTION: Check edjustment and open
throttle. (See General Motors Operator's
Manual.)

2. Fuel tank empty.
valve closed. Fuel supply insufficient.
CORRECTION: Check for choked fuel oil
filter elements as follows:

Fuel supply

a. Disconnect fuel return line
near the top of the fuel tank, and place
exposed end of hose into a suitable can.
then run engine at approximately 1200
R.P.M. and measure fuel being returned
from fuel return manifold. At 1200 engine
R.P.M. the return should be approximately
1/2 gallon per minute.

b. When checking flow, observe if
air is being pumped through the fuel sys-
tem which will be indicated by air bubbles
mixed with the fuel and will appear as
foam on the fuel. If air is present, cor-
rect this condition by tightening all fuel
connections on suction side of fuel pump.

c. Check for dirt or chips in fuel
lines. (Consult the General Motors Opera-
tor's Manual for further assistance.)

15. STOPPING THE G.M. ENGINE.

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

When an engine is running under load
there are parts of it that will be hot,
particularly the top of piston and bottom
of the cylinder heed.

Stopping suddenly without allowing the
engine to cool will cause the water close
to these hot spots to boil, cresting steam
with probable distortion of engine parts.

After the engine has been idled a suffi-
cient length of time, push speed control
lever (10), page 7, forward. To stop
engine, pull up on fuel shut-off (12),
page 8. (If engine does not stop, pull
up on the engine emergency shut-off con-
trol (L4), page 8, until the engine com-
pletely stops.)
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16. BEFORE STARTING THE DAYS OPERATION.
(Every 8 hours of operation)

a. Check the oil level with the bayonet
gauge (L) page 13, in the crankcase.
Stop the engine and let it stand for at
least five minutes, before reading the oil
level, as shown on the bayonet gauge.

D. Check air cleasner and see that all
Joints and connections are air tight.
Clean the oil cup and refill with fresh
oil, the same weight as used in the crank-
case.

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

¢. Check rediator (read paragraph 13-&,
page 13). Refill with fresh clean water
or suitable anti-freeze to within 2" of
top. If water with high mineral content
is all that is available, add a neutral-
izing agent as shown in the General Motors
Operator's Manual.

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

d. Check the fan belt tension. See
that the belt slack is 3/4" to 1".

e. Make a visual inspection for loose
connections, loose nuts, bolts, capscrews
end oil and fuel lines.

f. Check fuel oil supply.

g. Every 8 hours: Drain small quan-
tity of fuel from both fuel oil filters,
(see (23) and (24), page 13, to remove
water and sediment.

17. AFTER EVERY 100 HOURS OF OPERATION.

a. Change the oil in crankcase with the
recommended oil.

Change engine oil filter elements.

Drain the o0ld oil out of the crank-
cagse while the engine is hot.

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

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

d. Drain one fourth pint of fuel oil

out of lower cocks at (2) and (25), page
(13).

e. 0il generator with a few drops of
engine oil.

Do not oil excessively.
Check the water level of the batteries.

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

Add weater at the start of operation to
avoid freezing.

f. Engine Tune-up.

(1) After first 100 hours and every
500 hours thereafter, check valve lash.

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

Consult General Motors Operator's
Manual for performing engine tune-up pro-
cedures.

18. AFTER EVERY 300 HOURS OF OPERATION.

a. Replace secondary fuel oil filter
element. (See (23), page 13.)

b. Replace primary fuel oil strainer.
(See (24), page 13.)

c. Drain waeter and sediment from fuel
oil tank.

d. Check fan, generator, and hydraulic
pump belt tension. (See photo on page
16.)

(1) To tighten fan belts, loosen
the two capscrews (A) page 16, then move
slotted bracket upward until belts have
about 3/4" total movement at one side.

(2) To tighten generator belt loosen
capscrew at (13) page 16, then move genera-
tor outward, until belt has about 3/L" to-
tal movement at one side.

(3) To tighten the hydraulic pump
belt loosen the lock bolt and nut near
Ref. (14) page 16, then turn the vertical
ad justing screw downward (right hand
thread) in the required amount so belt
deflection is not more than 1/2" at one
side. Retighten lock bolt and nut.
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19. AFTER EVERY 1000 HOURS OF OPERATION.

a. Clean the outside of the engine by
washing with kerosene, distillate, or a
grease solvent. If the dirt is thick,
allow to soek for ten minutes, then wash
off the dirt with hose and water.

b. Flush the radistor with standard
flushing compound (Read Paragraph 33,

6 1 8

18

20. GM-4T1 ENGINE (GENERATOR SIDE - DRY CLUTCH)

Sub-paragraphs a, b, ¢ and d, page 27.)

C.

Inspect the battery cables and all

electric wiring. Replace frayed, worn,
or oil soaked wires with new ones of the
same dimensions.

d.

Consult General Motors Operator's

Manual for further instructions relative
to "Preventive Maintenance".

(See separate General Motors Engine Operator's Manual.)

REF. DESCRIPTION

1. Air Box drain tube.

2. Clutch~-fly wheel pilot bearing
lubrication fitting.

3 Slip yoke spline lubrication
fitting.

k., Bell housing breather caps.

5 Clutch throwout cross shaft lu-

brication fitting.

6. Water temperature sender.

T Cab heater hose outlet.

8. Exhaust manifold.

9. Air vent plug (Rev. 9 and 10 must

REF.

10.
11.
12,
13.

1L,

15.
16.
17.
18.

hoa - 16 -

DESCRIPTION

be opened when refilling drained
engine).

Thermostat elbow drain cock.
Hourmeter.

Voltage regulator.

Generator adjustment bracket.

Adjusting screw for tightening the
Hydraulic pump belt tension.

Hydraulic pump. =
Generator.
Generator lubrication fitting.

Engine oil pressure sender.



21. AIR CLEANER. (0il Bath Type -
Standard Equipment.)

a. QGeneral.

Clean air for combustion is assured
by an oil type air cleaner. (See photo at
right.) A heavy screen in the air intake
cap (1) prevents large particles from en-
tering the air cleaner. The air then
passes to the oil cup (5), where it goes
through a bath of oil. As the air rises
to the intake manifold it passes through
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 (5).

b. Refilling 0il Cup (Daily).

Loosen the two wing nuts (7) and re-
move the cup (5). Remove the lower 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 dust conditions).
Refill the oil cup (5) to the oil level
bead with the grade of engine oil that is
used. (Fill the inner cup also.) Note
that the oil level mark is on the inside
of the oil cup. Do not overfill the oil
cup.

Before replacing the oil cup, clean
or wipe any oil or grit from the top bead
of the oil cup and the removable tray.

The lower tray (4) and the oil cup (5)

are fitted with rubber gaskets or "0" rings
(3) to insure an airtight connection at
these points. Caution must be used to be
sure these "0" ring gaskets are in place
and undamaged when the air cleaner is ser-
viced. If "Q" rings are cut or damaged
they must be replaced.

¢c. Air Intake Cap and Screen.
The screen in the air intake cap (1)

prevents chaff and other coarse dirt from
getting into the air cleaner.

/‘2
3
6 3
4
7

This screen should be checked every
4O hours and 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.

d. Washing the Cleaner.

(1) After every 4O hours of opera-
tion, particularly if the air is heavily
laden with dust, chaff, or lint, remove
the entire air cleaner from the engine,
completely disassemble 1t and wash the
parts thoroughly in kerosene.

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

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

Replace the air intake cap.

(continued)
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Completely fill the oil cup (5) to
the proper level with the specified grade
of o0il and replace it on the air cleaner.
Be sure it is held securely in place and
that the cup clamps (6) are tightened

equally.
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 cleaner
pipe. If it shows any sign of deteriora-
tion, replace it.

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

CAUTION: Faillure to service the
air cleaner as explained in
paragraphs (b), (c) and (d),
will result in dust entering the
engine, causing rapid premature
wear to the internal engine
parts, such as piston and sleeve
groups, also valves and crank
gshaft assembly. The costs are
borne by the owner, including
labor parts installation.

22. ELECTRICAL EQUIPMENT.
(12 volt system)

a. Adjustment.

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

It is recommended that unless the
mechanic is familiar with the operation
and adjustment of the units, he meake no
attempt to do this work.

If repair or adjustment is required,
it is suggested that a qualified electri-
cal mechanic do the actual work, as he
will have the necessary testing Equipmeat
and technical information required to
perform this job.

Before working on any part of the
electrical system, first disconnect one
battery cable. Do not reconnect the
cable until all other equipment has been
connected. 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.

b. Specifications.
The wiring diasgrams of the 12 volt
wiring system are shown on pages 21 or

23.

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

The starter is solenoid operated, with

starter switch button located at the
operator's position (see (15), page 8).

The standard generator with standard
regulator, is 12 volt, 375 watt capacity.
Also see proper engine QOperator's Manual
for further general instructions.

Extra heavy duty generastor equipment
is available where additional load is
placed on the electrical system.

For accessory wiring diagrams, see
separate pages in this manual.
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24k, STORAGE BATTERIES.
(Located under Operator's Seat)

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

b. The batteries store the current pro-
duced by the generator snd energize the
starting motor and the electrical controls
that are part of the electrical system.
See that the batteries are kept fully
charged. 1In 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-
el six volt battery in series. The addi-
tional battery should be removed as soon
as engine is started.

On initial start be sure to polarize
generator. Check and keep tight all elec-
trical connections located at the ammeter,
starting motor, starting switch, genera-
tor, and voltage regulator.

Keep all battery terminsls clean and
tight. Loose connections cause the volt-
age regulator to chatter, which may result
in esrly failure of the regulator. If
terminals show a tendency to corrode,
clean and apply a thin coat of vaseline.
Keen the outside of the battery clean.
Neutralize any electrolyte on the surfaces
with & cloth sstureted with emmonia or
bicarbonate of soda (one pound of sode to
one gallon of water), then wash off and
dry.

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

d. Electrolyte Level. The electrolyte
in each cell should be 3/8" above the sep-
erators. Keep the electrolyte up to this
level at all times to prevent battery
failure. When the electrolyte falls below
this level, pure distilled water should be
added. Never use hydrant water or any
water which has been in a metal recepta-
cle. Keep pure distilled water in s 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-
persture neer the freezing point (32° ¥ 3y
always operate the engine long enough to
mix the water and the electrolyte, or

kg1

damege to the battery from the water
freezing will result.

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

e. Specific Gravity of Electrolyte.
The specific gravity of the electrolyte
indicates 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.

Inspect the battery once a week or
more often to maintasin correct specific
gravity. Specific gravity 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 stendard auxiliary bat-
tery recharger.

CORRECTIONS FOR HYDROMETER READ-
INGS WHEN BATTERY TEMPERATURE 13
ABOVE OR BELOW B0 DEG. FAHR.

120°
1o*
100°
90°
8o*
70°
60°
50°
40°
30°
20°
10*
ol

- Io.
-20°
-_30.
-40°

ADD CORRECTION
TO HYDROMETER
READING

SUBTRACT CORRECTION
FROM HYDROMETER
READING

TEMPERATURE

Hydrometer Reading Correction Chart
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26. GM DIESEL ENGINE FUEL LINES.
(Shown at right.)

1. Diesel fuel tank.
2. TFuel tank shut-off valve.

(Valve must be open to run the
engine.)

3. Fuel inlet to primary oil filter.

L. Fuel oil return line, (at engine
block) to fuel tank (1).

5. Fuel oil return elbow near top of
the fuel tank (1).

6. Return fuel oil is discharged at
highest point in the fuel tank.
The fuel drops down into the fuel
tank.

7. The air being lighter is dis-
charged outward at breather (7).
Keep the breather open.

LTI
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20A. WATER HEATER AND PIPING - GMC-471 ENGINE.
(See above and Repair Parts booklet
for part number data.)
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27. WIRING DIAGRAM FOR CUMMINS - C-160 DIESEL ENGINE.

(See Repair Parts booklet for part number data.)

NOTE: Ref. (B) consists of a 30 AMP. circult breaker or safety device.



28. CUMMINS ENGINE
(Fuel Lines)
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20A. WATER HEATER AND PIPING - CUMMINS C-160 ENGINE. TP
(See above and Repair Parts booklet O
for part number data.) “ : - j
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CUMMINS
ENGINE

29,
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ENGINE GOVERNOR CONTROL LINKAGE. (Dry clutch shown above.)
(See pages 132 and 133 for Converter Tail Shaft Governor data,
and Repair Parts booklet for part number data)

]

4o
1O

30. HOURMETER WIRING DIAGRAM.

(See Repair Parts booklet for part number data.)
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31.

32.

A6

WINDSHIELD WIPER WIRING DIAGRAM.
(See diagram above and Repair Parts
booklet for part number data.)

SR

WATER HEATER-FAN WIRING DIAGRAM.
(See diagram ebove and Repair Parts
booklet for part number data.)



33. COOLING SYSTEM.

a. Operation.

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

When the engine is started cold, a
thermostat of the by-pass type prevents
circulation of water to the radiator and
allows the coolant to circulate only
through the cylinder head and around the
cylinders of the engine. When an effi-
cient operating temperature has been
reached, the thermostat is wide open and
the by-rass is closed, allowing the cool-
ant to circulate through the engine block,
cylinder head, and rediator.

b. Rust Prevention.

Suitable treatment of the water for
corrosion prevention will reduce rusting
at least 95%. Rust inhibitors for the
cooling system are inexpensive and simple
to use and should be used in the propor-
tions recommended by thelr manufacturers.

Starting with the system clean, fill
it nearly full with fresh water and add the
recommended dosage; then operate the en-
gine until it reaches operating tempera-
ture, when the thermostat will open and
establish circulation through the radiator
and engine block for complete mixing.

" Where anti-freeze has been used, drain
the solutlion after freezing weather is
past. Flush the system thoroughly and
clean if necessary. Then install a fresh
filling 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 weskened, in which case the solution
should be drained, the system flushed, and
a fresh f1lling installed. (See separate
Engine Manual.)

¢. Cleaning Out Dirt and Sludge.

Open the drain in the bottom of the
radiator. Allow the system to drain.

491 -

Close the drain. Fill the cooling system
with a solution of two pounds of ordinery
baeking sods mixed with sufficient water to
f£ill system.

Leave off the radiator filler cap and
operate the engine until the water 1s hot.
Then drain and flush with clean water.

d. Filling Cooling System.

Cloge the drain in the bottom of the
radiator.

Filling the radiator with water to a
level slightly below the bottom of the
filler neck will allow for expansion of
the coolent under normal operation condi-
tions. Soft, or rain water is recommended
as 1t does not contain minerals which form
scale and eventually clob the passages.

e. Radiator Core.

Overheating is often caused by bent or
clogged radiator fins. If the spaces
between the fins become clogged, clean
them with an alr or water hose.

When straightening bent fins, be care-

ful not to injure the tubes or break the bond

between the fins and tubes.

34. EXTREME HEAT OPERATION.

The engine will operate satisfactorily
in extreme hot temperatures without addi-
tional adjustments.

a. Lubricetion.

Particular care should be given to
the engine crankcase to see that it is
kept to proper level with lubricants of
correct grede. (See separate Engine
Manual.)

b. Fuel System.
Keep the diesel fuel tank well fill-
ed to avoid condensation of moisture with-
in the tanks.

Be sure the vent at the fuel tank 1s
open and the filler cap is on tight.
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c. Batteries.
(Located under Operator's Seat)

Inspect the batteries frequently to
see that the electrolyte is at the correct
level and of the correct specific gravity.

1. Cooling System.

Check the tension of the fan belt
frequently.

Keep radiator filled with clean,
soft, fresh water. Radiator fins must
be kept free of accumulated dirt, leaves,
insects, etc.

Remove the hood sides to assist in
better ventilation at the radiator core
fins.

€. Air Cleaner.

When operating in extreme dust con-
ditions, check the air cleaner as often
as necessary to insure against accumula-
tion of dirt. Keep oil cup, upper ele-
ments, and upper tube clean.

(Please read complete instructions
shown under "Air Cleaner". Pages 17 and
18, paragraph 21).

35. COLD WEATHER OPERATION.
If the engine 1s to be operated in tem-

peratures of 220 F. or lower, observe the
following precautions:

a. Iubrication.

Be sure to use the correct grade of
oil in the engine crankcase. (See separate
engine Manual.)

b. Fuel System.

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

The fuel filters should be checked
and elements replaced at start of winter
season.

Suction lines from fuel tank to fil-
ter should be checked for air leaks.

Lol

Low pressure fuel lines should be
checked. Replace parts 1f there are any
signs of deterioration or cracks.

(2) Only highest grade fuel oil
for winter operation should be specified
when ordering, and a definite check should
be made that the specified fuel oil is
being delivered.

Fill the fuel tank at end of the
dey's operation, to prevent moisture from
collecting in the tank. A quantity of fuel
should be drained from the fuel supply tank
and if there is any rust or corrosion, the
tank should be drained completely and
flushed.

Fuel storage tanks should be checked
for possible rust or corrosion and if necess-
ary, a filter installed on the outlet con-
nection.

c. Batteries.
(Located under 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 weather for two reasons:
(1) to maintain the operating efficiency.
(2) to avoid freezing. In extreme cold
weather the terminal voltage of a battery
drops as much as 30%. (It is sometimes
advisable for quick starting to connect
an additional six volt battery in series.
The additional battery should be removed
as soon as the engine is started.)

d. Cooling System.

(1) when operating temperature is
320 F., (0° C.) or lower, there is danger
of the water freezing in the cooling sys-
tem. To overcome this condition use one
of the recommended anti-freeze solutions.

(2) Keep the radiator filled with
a good anti-freeze mixture ("Ethylene
Glycol”), or if the system is drained
nightly, the introduction of warm water
added slowly will facilitate starting.

Before filling the cobling system
with anti-freeze, drain and clean the
system as described on page 27, paragraph
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33, subparagraphs C, B, D, and E. Refill
system, and check the radistor, water
pump, all gaskets, and hose connections.

If any leaks are found make repairs
before filling with anti-freeze.

(3) Drain the cooling system by
opening the drain at the bottom of the
radiator and at the engine. Remove the
radiator filler cap. See that the drain
is not plugged end that the water drains
out completely.

(4) Anti-Freeze solutions. Never
mix anti-freeze solutions, as it will be
difficult to determine how much protection
against freezing the solution has. Never
use honey, salt, kerosene, fuel oil, glu-
cose or sugar, calcium chloride, or any
alkaline solution as an anti-freeze.

WARNING: Do not use denatured alcohol as
an anti-freeze if other materials are
available, because it boils at 173° F.

If alcohol is used,check the solu-
tion frequently with the hydrometer to
be sure you have adequate protection for
the prevailing temperature. Replenish
solution when necessary at your responsi-
biidEy. '

(5) IF NO ANTI-FREEZE IS AVAILABLE
drain the cooling system completely after
operation.

Before refilling, cover the radia-
tor front completely, start the engine,

and fill the system immedistely with water.

This will prevent the radiator from freez-
ing during the warm-up period.

36. OPERATING PRECAUTIONS.

a. SAFETY FIRST! Never fill 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 air within
several feet is permested with a highly
explosive vapor.

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 slipping the tires. Faill-
ure to follow these suggestions will result
in excessive tire tread wear and waste of
fuel.

Never operate the engine at more than
the no load engine speed. Excessive
gpeeds are harmful.

Do not tamper with the fuel injection
apparatus with the idea in mind to inject
more fuel in the cylinders.

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

c. The fuel tenk is provided with an air
vent. The vent should be kept open to
assure & proper flow of the fuel, to the
injection system.

d. Immediately after the engine starts,
check the oil pressure indicator to see if
it is registering the proper pressure. If
it is not, stop the engine and inspect the
o1l system to find the cause of failure.
(See separate engine Manual.)

e. Check the tension of the fan belt.
Tension is correct when the belt can be
depressed by your thumb 3/L" midwey be-
tween the pulleys. If belt tension is not
correct, adjust as required.

For the most efficient operation, the
heag indicagor needle should be between
160 and 180 F.

f. Be sure to clean the air cleaner and
to replace the lubricating and fuel oil
filter elements at regular intervals.

g. Never operate the starting motor
more than five minutes at a time. Allow
the starting motor to cool one minute
and repeat the starting operation.

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

491 - 29 -



37. TIRE INFLATION CHART. ., '
"Pacer'Only "Pacer' Only "Super" Only Super" Only:
TIRE SIZE 14.00 X 2L, 16.00 X 24, 13.00 X 24 & 1600 X 2k, ; ,
12 ply 12 ply 14.00 X 24 12 ply {
. || 2 ply o ;
Inflation Inflation Inflation Inflation .
Front |Rear - Front|Rear Front|Rear Front|Rear
With or without Scarifier. 30 40 20 25 Lo 25 Lo 20
With Bulldozer sseeeissens Lo Lo 20 25 45 25 Lo 20
With Snow Plow and Wing... 4s I 60 30 L5 50 4o 30 20
With rear Roller.......... 25 55 20 Lo —_ — — I

Note, all tires listed above have 5°
tapered bead seats, for use with inner
tubes and flaps. Tubeless tires of sizes
listed above having 5° taper bead seats
may also be used.

The tire pressures shown in the above
chart are ideal for maximum tire flota-
tion and general construction.

38. TIRE MAINTENANCE.

A. Matching New Tires - New Grader.
We recommend that all tires be matched to
within 1/8" of the same rolling radius.
Rolling radius is the distance (in inches)
from the ground to the center of each
wheel driving axle.

B. To match tires, proceed as follows:
The grader should be on a level floor,
carrying a correctly distributed rated
capacity load. Example-See above chart
for various attachments. Inflate the
tires as shown.

Carefully measure the rolling radius at
each tire as shown under paragraph A.
Over inflation of 2 to 4 lbs. as required,
will result in matched or uniform rolling
radii at all tires.

C. The above is based on the assumption
that all tires are of the same name brand,
end same size, same number of plies,type
of tread, and 5° Tapered Bead Seat.

D. Matched rolling radii will provide
equal tire to ground traveling speed at
all tires. This will result in higher
tire mileage, satisfactory axle gear
lubricant temperatures, and maximum work
factor from the fuel as it is burned.

Lol

E. Matching Used Tires. Used Tires
should also be held as shown under para-
graphs A, B, and D. We recommend all used
tires be of same size, same number of plies,
bead seat, and nearly same type and
height of lugs at the treads. When cer-
tain tire treads show a tendency to wear
more than others, the worn tires (with
wheels) should be removed and attached
to the hubs at the opposite side of the
grader. Rotation of tires is necessary in
order to hold all tire treads to the same
wear pattern and uniform height of all
lugs. As tire treads wear it may be
necessary to over-inflate certain tires as
much a8 5 1lbs. in order to meintain
uniform rolling radii within 1/8".

F. Retreaded tires should be installed
in complete sets. (not singly-because re-
treaded tires generally are larger in dis-
meter than new tires; therefore the estab-
lighment of uniform rolling radii becomes
problematical.)

G. A-W Graders have differentials at
the front axle; however, it is important
that the same rolling radii be maintained
at both right and left front tires. Fail-
ure to comply with this may result in the
differential internal parts being sub-
jected to unnecessary rotation snd wear,
when the grader is traveling in a forward
or reverse direction.

H. The "Super', and "Pacer'" graders do
not have differentials at the rear axles.
Excess tread skidding will be held to =
minimum when the rear tires have equal
rolling radius.

(continued)
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I. Unequal rolling radius will devel-
op wvaste of the following types. Ex-
cessive fuel waste. Excessive tire wear,
and replacement there-of. Overworking of
the drive units and unusually high axle
lubricant temperatures-which may lead to
costly axle, and drive services.

c2
£

J. When operating A-W graders &t ex-
cessive side tilt, approaching a 2 to 1
slope, the tire inflation in all tires
may be increased 10 1lbs. over the pres-
sures on chart. This increase in tire
pressure when operating at or near a 2 to
1 slope will stabilize the tires and pre-
vent them from rolling slightly sidewise
on the rims. Damage to the tire side-
walls will be reduced when the addition-
al tire pressure is raised by about 10 1lbs.

When the construction slope work app-
roaches & 3 to 1 slope, the tire pressure
in all tires should be lowered to values
as shown on chart shown on page 30.

NOTE: Tgandem graders - those without the
"A-W Front Wheel Drive". at best can only
be effectively used in 3 to 1 slope con-
struction work.

K. WATER WEIGHTS FOR FRONT AND REAR
TIRES. Not recommended or re-
quired.

L. TIRE CHAINS.:

Tire chains may be used on all wheels
in snow removal. (Exception - 16.00 x
2l tires) ‘

Tire chains must have cross chains
every other side link. Never use tire.
chains having cross chains every two or
three side links or more.

M. TIRE MOUNTING PROCEDURE.

1. Assemble parts in position as shown.
Note rim base 1s placed on wood blocks to
pravide clearance for tires. Rim nut is
removed from valve and valve is properly
placed to fit offset valve hole in rim.

The rims should be straightened, cleaned
and painted to make mounting easier and to
prevent rust damage. All oil or grease
should be removed from the rims and

tires.
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Lower tire onto rim base and apply
rim nut to valve. Place the continuous
side flange in position and then insert
tapered toe of locking ring between side
flange and tire bead as shown below.

Engage one end of the locking ring
in the rim gutter and working progressively
around the rim, hammer the ring in place,
using a soft metal hammer as shown below.

Carefully examine the assembly to
make certain the locking ring is in place,
then inflate to recommended pressure (see
page 30) to seet the tire beads. Com-
pletely deflate to permit proper position-
ing of tube and again reinflate to recom-
mended pressure for service.

CAUTION: Do not use a heavy hammer to seat
the lock ring because abuse of this kind
may weaken the locking lip of the rim 1t-
self. Never stand over, or stand directly
beside a tire or rim.

N. Demounting Procedure.

Completely deflate tire by removing
valve core or using deflator cep. Use
tire tools to free tire bead from the vead
seat on removable flange side 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.
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Use tire tools to progressively re-
move the locking ring, then remove the
side flange ring as shown below.

Lol

Turn tire over and free tire bead
on fixed flange side. Remove rim nut from
valve and then force tire off the rim base.
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39. FUNCTION OF THE "A-W" POWER
GRADER.

The A-W Power Grader does heavy
grading jobs because of its All-Wheel
Drive, All-Wheel Steer, greater flex-
ibility, and tremendous tractive
effort.

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

Largely because of these features,
this grader:

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

2. Will work in rough ground where
other motor graders 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.

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

5. Will work on the faces of steep-
er slopes than other motor graders.

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

T. Will give a better year around,
all season performence than any other
motor grader.

Evidence of the truth of these state-

ments will be found in the pages which
follow.

LO. SHIPMENT FROM FACTORY.

Before shipment from the factory, the
A-W graders are assembled with the mold-
board and controlling parts for right hand
operation.

Due to its unique design, the fol-
lowing type of work may be done without
the operstor 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 moldboard position on the cir-
cle supporting arms).

1. Regular maintenance.
2. BScarifying.
3. Diteh cut. (Right or left).
L. Flat bottom ditch. (Right hand).

5. Ditching or maintaining in
reverse.

6. Wide reach or moving over ditch
windrow.

7. Side shift circle.

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

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

10. Cut high bank or slopes.
hand).

(Right

NOTE: See page 48 for left hand high 1lift
or bank cutting operation.
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k1. TRAVEL SPEEDS.
R.P.M. engine (G.M.
overrun engine speed.

Approximate, with various tire options.
-L-71) speed, except for high speed which is based on 2120 R.P.M.

Speeds are based on 2000

|A) Tire size 13.00 x 24, 12 Ply.

Used with "Super" - Yes,(Used with "Pacer" - No.)

Dry Clutch or A-W Converter

A-W Converter - Power Re-

group requires an A-W Trans-

verse is ahead of a 4 Speed

mission with 3 Speeds For-
ward and 1 Reverse, while
the Transfer Case has 2
speeds.

A-W Transmission and a Sin-
gle Speed A-W Transfer Case.

"Allison'Converter - Power '
Shift Transmission Group
is ahead of a single speed
A-W Transfer Case.

The traveling speeds are:

(B) Tire sizes 14.00 x 24, 10

The traveling speeds are:

First 2.20 First 3.46
Second 3.59 Second 5.17
|Third 5.20 Third 11,11
Fourth 7.59 High 19.10
Fifth 12.40 The Reverse Speeds are the
High 19.09 same as forward speeds.
Iow Rev, 223
High Rev. 8.20
=_ — :‘ ——

The traveling speeds are:

First 357
Second T.02
Third 13.59
High 20.03
Low Rev. 313
High Rev. L, 64

and 12 ply. Used with '"Super" and 'Pacer'.

Dry Clutch or A-W Converter

A-W Converter - Power Re-

with A-W Transmission and
Transfer Cases, are the
same as (A) above.

verse and Trensmission -
Transfer Cases are the
same as (A) above.

"Allison' Converter - Power
Shift Trensmission and A-W
Transfer Cases are the

same as (A) above.

fhe traveling speeds are:

First 202
Second 371
Third 5.37
Fourth T« 304
Fifth 12.81
High 19.69
Low Rev.. 231
High Rev. 8.45

(C) Tire sizes 16.00 x 24, 12

The traveling speeds are:

First 3.57
Second 5.34
Third 11.57
High 19.69

The Reverse Speeds are the
same as forward speeds.

ply. Used with "Super" and 'Pacer'.

The traveling speeds are:

First 3.67
Second T.23
Third 14.03
High 20.64
Low Rev. 323
High Rev. L.77

Dry Clutch or A-W Converter

A-W Converter - Power Re-

With A-W Transmission and
Transfer Cases, are the
same as (A) above.

verse and Transmission -
Transfer Cases are the
same as (A) above.

"Allison" Converter - Power
Shift Transmission and A-W
Transfer Cases are the

same as (A) above.

The traveling speeds are:

The traveling speeds are:

The traveling speeds are:

First 2.4 First 3.84 First 3.95
Second 3.98 Second 5.73 Second 7.78
Third 5T Third 12:31 Third 15.08
Fourth 8.42 High 21.12 High 22.15
Fifth 13.76 The Reverse Speeds are the Low Rev. 3.47
High 21.12 same as forward speeds. High Rev. 5. 1L
Low Rev, 2.48

7igh Rev. 9.0k4
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SECTION 2

4L2. 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. For all operating purposes and intent, the photos
and illustrations shown in this section will apply similarly to A-W graders fitted

with either "Four or "Six Driving Wheels".
1. PREPARING GRADER FOR BLADE OPERATION.

After completely lubricating and
fueling the grader, and learning the
location and method of operation applying
to the various controls (page 7) proceed
as follows:

A. ADJUSTMENT OF BLADE TILTING
LINKS.

Ioosen the four vertical and the two
horizontal bolte at the links (20), page
120. For all general grading, set both
t1lting links in the central position.
When cutting herd pan, clasy, or caliche,
tilt the moldboard back to sult local con-
ditions. Tilt moldboard shead full dis-
tance for light maintenance. (Retighten
the six attaching bolts).

B. Cleaning Paint Off Face of Mold-
board.

Apply paint remover to paint. ILet
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.

C. Moldboard Extension.

Extensions are available in 1 ft. or
2 ft. lengths. 1 ft. and 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 standard
length moldboard is 13 ft. (Bits are 6 ft.
and 7 ft.). The maximum length of mold-
board, with extensions, is 17 ft.

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

2. OPERATING.

A. We recommend the operator first

practice 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.

B. The hydraulic "Finger Control
levers" at the operator's station, (when
manipulated by the operator) control the
amount of oil flow; namely, from the small-
est perceptible amount to full or variable
flow of oil.

C. The A-W power grader, with All-
Wheel Steer, will turn around on a thirty
foot roaed 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 sim-
ilar reasons the A-W msy be quickly and
easily turned at the end of the section.

D. For many years the Austin-Western
power graders have been satisfactorily
operated with all tires driving on slopes
of all types of specifications, running
from 2 to 1 to level grade.

When operating an Austin-Western
Power Grader on slope work, always "ride
the bank" with the tires, in order that
the grader may be placed in position to
most effectively load the engine for
maximum work. The reason for this is
that All-Wheel Steer and All-Wheel Drive
make it possible to effectlvely hold and
load the grader. Follow these suggestions
when grading with an A-W grader and the
work will be accomplished and finished
in the shortest possible time.

When grading less than 2 to 1 to
vertical bank, or extremely high bank
sloping jobs, see the recommendations on
peges 41, 42 and L6 to 53 inclusive.
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3. GRADING ON (3 to 1) SLOPE.

The front and rear wheels are steer-
ed in order to place the frame in offset
pocition. (Maximum of 2 to 1 slope).

NOTE: Page T shows the locations of all
control levers, such as (2), (4), and (3)
listed there. Keep this in mind when
reading the text as shown on the follow-
ing pages.

4oy

4. STARTING A NEW DITCH.

When starting a new ditch do not at~
tempt to cut too deep the first time thru.
Straight steering considered.

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

2 Elevate heel of blade, lever (3),
so material is delivered between the rear
wheels as shown.

v
NOTE: When preparing the right of way to
be graded, all rock, stumps, and trash
should be buried or hauled away. If sods
are to be used in the roadway, they should
be stripped from the outslope stake to the
shoulder line before the ditch line cut is
started. Do not attempt to cut too wide

a strip of sod. Use care to spread the
sod evenly over the roadbed.
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5. SECOND PASS.

1. Rotate the circle, lever (2).
Side shift the moldboard, lever (4), set-
ting the toe of the blade behind the
front wheel, but not clear cut to out-
side edge of tire.

2. TLower heel of blade, lever
(3), so material is delivered outside
thq rear wheels as shown.

NOTE: All consecutive ditch cuts are made
in the same fashion as shown. Remember, as
ditch progresses 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 ditch
cut is made, both front and rear wheels
must be positioned a little further to the
left in order that the toe of the blade can
cut and follow the dotted line to the even-
tual bottom of the ditch.

6. 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 capacity of the grader on this
type of ditch work. Also cleaning old
ditches having overhanging rock ledges,
trees, and etc.

Steering the grader as shown, posi-
tions the cab away from ledge or obstruction.
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T. THIRD PASS, OR WINDROW MOVE-OVER.

o1

The third pass or windrow move-over
i1s always the most difficult for eny but
the Austin-Western All-Wheel Drive and All-
Wheel Steer power grader, due to the side
load on the heel of the blade affecting
the course of the wheels.

To perform this operation, proceed
as follows:

1. Steer rear wheels, lever (7),
to meximum, toward the blade toe.

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

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

b. 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 wind-
row and ell rear wheels on the other side.
The Jjob will be finished quicker if this
is done because the full engine power is
used effectively.

‘8. WINDROW MOVE-OVER IN BLOW SAND.
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1. Steer rear wheels, lever (7), The above shows wheel and blade ad-
to extreme, toward blade toe. Justment for conventional maintenance
operation.
2. Rotate circle, lever (2), and
side shift, lever (4), to suit conditions,
approximately as shown. Gulde grader with
front steer, lever (6), missing windrow
with both front and rear wheels.

9. HANDLING OIL-MIX, OR HEAVY 10. CONVENTIONAL MAINTENANCE.
MAINTENANCE. -
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11.

Extreme wide reach for finishing shoul-
ders, 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 extreme, toward heel of blade.

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

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

WIDE REACH, OR RESLOPING OF GRADE SHOULDERS.
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The fully reversible blede and rear
steer are an ideal and very practical com-
bination when operating and steering the
grader while blading in reverse. The rea-
son for this is because the front wheels
are not steered; instead, the operator
steers the grader by using the rear steer
control. Since he is looking back, it
naturally follows he can steer the rear
end of the grader much easier than by us-
ing the front steer control.

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

12. FLAT BOTTOM DITCH.

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

14. GRADING IN REVERSE.

(Full Reversible Circle)

1. Moldboard mey be reversed, lev-
er (2), with scarifier on the machine, by
rotating the circle clockwise when machine
is set up for right side high 1lift. (Anti-
clockwise when set up for left side high
1lift). The reverse procedure is used to
get moldboard 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 approx-
imately 2 inches. Caution should be taken
not to foul tires and transfer case guard.

13. GRADING IN REVERSE "BETWEEN FORMS! 3. Use rear steer, lever (7), for
guiding machine when grading in reverse.
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15. GRADING CLOSE TO AN IMMOVABLE OBJECT.

(see photo above and illustration to
left)

The moldboard can be either extended
or retracted, side shift lever (L), without
leaving the "floor'", and "grade" maintained
close to obstructions. Ditch lines can be

: sstraightened with ease. This operation
Ssaves hand labor finishing time because
the blade can cut right up to the guard
rail, post, or bridge abutment. The grad-
er is momentarily stopped and blade shift-
ed hydraulically sideways without the oper-
ator leaving his station. Grader is then
moveéd forward and blade shifted outward at
once to full grading width.

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

When obstructions are encountered, steer front and
rean wheels, levers (6) and (7), as shown by dotted
lines. 'Shift into reverse, lever (1l), snd slowly back
up. The machine will move sidewise as it

it goes backwards
away from obstruction or out of the ditch.
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19. 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

the right sufficiently to permit the right

rear wheels to drive and ride the bank

slightly. Most of the windrow passes to
the left side of the right rear tires, and

20. HEAVY GRADING OF HIGH BANK
SLOPES .

a. As shown in the above photo,
right front wheel is riding the smooth
bank in order to permit the grader and

gine to do its most effective work when
heavy or light grading work is to be done.
The left front wheel is also driving on

smocth ground.

Lol

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

to
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.

the b. The above photo shows the right
rear wheels riding the bank slightly. It
en- 1is driving on smooth ground beceuse 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.
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¢. The above photo shows the A-W

grader sloping a bank. A tremendous cut
has been taken off the bank. Heavy cuts
of this type are easy work for the A-W
grader, for the following reasons:

l. " All wheels drive and steer on
smooth ground.

2. The right front wheel is loca-
ted close to the bank ahead.

3. The grader is steered in the
offset position 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 mold-
board to first suck into the bank, then
push it out of the bank, because both

Lol

front and rear wheels, together with mold-
board, are held into the work by the All-
Wheel Drive and All-Wheel Steer.

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

NOTE:* The front wheels and both right and
left blade 1ift controls at the operator's
station, are usedbut very little when
taking heavy or light moldboard cuts from
a bank of this kind.

Bank sloping work with an A-W power
grader is easily performed and quickly
finished.
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21. 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 cylinder will
be tilted toward the right. The removable
pin (A) is located in the lower hole as
shown. i .

Arm (B) is contacting the bottom side of
the right frame rail (this is expleined on
page 51). 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 53). The mold-
board side shift bracket (D) is attached
with one bolt in the location as shown
above. '

22. I1EFT HAND HIGH LIFT.
(see photos below.)

To change from right to left hand high
lift 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 end 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 &t

(1),

The A-W grader is now mechanically
changed over to provide maximum left hand
operation, as shown in the twc 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.
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28. SCARIFIER AND BULIDOZER.
(See page 54)

a. General.

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

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

b. To Fit Grader With Scarifier Only.

Parts (1) to (5) inclusive shown on
page 54 are required.

¢. To Fit Grader With Bulldozer Only.

parts (1), (2), (6), (7), (8) and (9)

inclusive are required.
‘d. To Operate Scarifier.
The photo on page Sh shows the
scarifier block (4) and bulldozer blade
(9) in carrying position.

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

kg1

lic control lever (9), page T, at opera-
tor's station, is pushed ahead. The tynes
are raised 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 raised or lowered in
block (4), after first removing the wedges
with driver (11). If engine cannot pull a
full set of tynes, remove the necessary
and same number of tynes from both sides
of the scarifier block. (The remaining
tynes should be centered in the block.)
Keep on removing tynes until the engine
can pull the load.

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

, If scarifier teeth become worn or
broken they may be easily replaced without
rémoving tyne. Tooth driver (10) is pro-
vided with each scarifier attachment.

e. To Operate Bulldozer.

l. : To change over from scarifier to
bulldozer operation, turn outward both
scarifier draft beam support levers (C),
pege 54. (One on each side of grader.)

; 2. Lower the scarifier draft beams
against the levers (C).

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

k. 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. Lower the bulldozer blade (9),
page 54, to the ground, then remove pin
(A). With hydraulic control, move tube
(8) back sufficiently to enter pin into
hole position (B). The bulldozer blade
(9) may now be used effectively.
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29. GIANT "V'" SNOW PLOW.

The parts groups (1), (2), (6) and (7),
page 5l, must be on the grader in order
to attach and operate the giant "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 float over rough ground.

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

-

ator while in the cab. 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: Iubricate all grease fittings with
multipurpose pressure gun grease ('Lith-
ium" type); two strokes of lubri-

cator every 50 hours of operation.
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LN Indicates Slot and Hole in Tube

. B @
FLOATING =T /}I Indicates Removable Pin
T

Q)
Indicates Unused Hole in Shaft

~Ground Line

S VASHLS

Pin Setting:

Pin is inserted thru tube slot and inner shaft hole.

J" —20)"— deppm\
L;i

o
'\
¢

This setting provides floating action in with plow on ground, blade can float up
operating position. Ground clearance, 7 inches approximately and down 2 inches
with plow lifted, is approximately 20 approximately.

inches. When ram is at end of stroke,

Ground Line

o

-—«-Euﬂ—ﬁwapprnm

ST Ao
Pin Setting:
Pin is inserted thru tube hole and outer shaft hole.
This setting provides rigidity in operat- lifted, is approximately 20 inches. Cut

ing position. Ground clearance, with plow below grade is approximately 2 inches.
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FLOATING OR SEMI-RIGID

K,-: N

E K

)

1

2]

T Ground Line

Ry 7  Pin Setting: FS

Pin 1s inserted thru tube slot and outer shaft hole.

This setting provides the same type of permitting downward float only. Ground
floating action as shown in #1 diagram. clearance, with plow lifted, is approx-
Sufficient ram stroke remains to hold imately 10 inches.

the plow rigidly against the work,

®

HIGH CLEARANCE FOR TRANSPORT =T N

=
. «
% |
=
~ ™~
: ~
o
meund Line
7RISR PSSO
Pin Setting:
Pin is inserted thru tube hole and inner shaft hole.
This setting provides high clearance for with plow lifted, is approximately 27
transporting. It is necessary to block inches. Plow cannot be lowered to
up plow to insert pin. Ground clearance, ground .
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30. SNOW WING.

NOTE: For ell operasting purpoeses

and intent, the photos, illustrations,
and test in this section will apply
similarly to either '"Pacer'" or '"Super'"
graders.

The complete snow wing attachment
consists of a rear mest, front bracing,
brackets and slide, control mast and
wing assembly, all of which 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 1is
mounted on the rear mast and need
never be removed except for replace-
ment.

Simple hydraulic hose connections
to the present grader system are
made with equipment provided.

ho1
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All wing movement is done with cable
systems and hydraulic rams, one located
inside the rear mast and one mounted on
the outside of the rear mast. The base,
or inside end, of the push rod assembly is
raised and lowered by & hydrsulic ram lo-
cated on the rear mast.

A11 control handles sre mounted on &
mast in the right front corner of the cab.
Control rods run back to the valve bank
from the lower end of the control mast.

To raise any part of the wing, the
control handle is pulled to the rear; and
to lower, the control handle is pushed
forward.

The rear end of the wing may be swung

inward over the rear wheels permitting
passage through a space 11 feet high,

10 feet wide, with an over-all machine
length of approximately 30 feet. To ac-
complish this, the wing is first lowered
to the ground. Both pins are removed from
the telescopic rods and the forward end of
the wing is raised about 2 feet off the
ground. The rear lift ram is retracted
and when the wing is high enough to reach,
the loose end of the lift chain is insert-
ed into a slotted bracket located on the
fairlead at (A), page 59.

NOTE: Lubricate all grease fittings with
multipurpose pressure gun grease
("Lithium" type); two strokes of lubri-
cator every 50 hours of operation.
Occasionally hand oil all moving parts not
provided with grease fittings.

TYPICAL SNOW WING HYDRAULIC SYSTEM
Lg1 - 60 -
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SECTION 3
POWER GRADER MAINTENANCE AND OVERHAULING

TYPICAL POWER UNIT

43. POWER DISTRIBUTION - ENGINE TO
WHEELS .

Every pound of the total weight of
the machine is on a power drivem 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 transmission and has two
output shafts, the lower one (E) extending
toward the rear, and the upper one (F) ex-
tending toward the front.

From the lower rearward shaft a pro-
peller shaft (G) connects to the input pin-
ion shaft of the rear axle. From the upper
forward output shaft (F) of this power di-
vider, as it might well be called, there is
a propeller shaft (H) with several univer-
sal joints to carry the power down under
the arched frame to the front axle.

Both front and rear axles have a doub-
le set of gears to further multiply the
power on the axle shafts themselves, and
eventually to the driving wheels with
tires.

L), 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 hy-
draulically by simply moving a valve handle
requiring very slight fingertip effort.

4L5. FRONT AXLE.

The front axle unit of the A-W power
grader is of the double reduction type.
The drive from the propeller shaft to the
front axles i1s made first thru a spiral
pinion and bevel gear, and then thru a
pinion and spur gear fully enclosed, run-
ning in oil. It is equipped with dust
proof oil seals and mounted on anti-
friction bearings thruout.

A differential is incorporated be-
tween the two axle shafts.

In making repairs to parts located at
either end of main axle housing, including
replacing the drive shafts, it is unneces-
sary to remove the main axle housing from
front end of the grader frame. However,
should repairs be necessary to gear car-
rier or mein axle housing itself, then
axle assembly must be removed from frame.
If possible, place the machine on a level
place and block rear wheels securely.
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If machine can be opersted, it will
be easier to wash out the main axle hous-
ing before disassembly is started. First
remove the drain plug and allow all the
0il 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 absolutely
clean, refill case a second time
with clean kerosene or diesel
fuel and repeat washing opera-
tion.

46. WHEEL REMOVAL AND REASSEMBLY.
(For illustrution, see page 64 or 66)

All wheels are attached in the same
manner, so the following will apply to
either right or left hand wheel.

1. Remove the nuts (32) from the
drive flange studs.

2. Remove the flange (1).

3. If the drive flange still sticks
too tightly to be pulled off by hand, se-
cure a couple of 1/2" hardened set screws
to remove the flange. Lubricate the
threads of hardened set screws well before
inserting them in the threaded holes pro-
vided in the drive flange. Be sure to
clean the threaded holes carefully and
blow out all dirt present. The flange can
then be forced off by screwing the set
screws 'in thru the flange against the
wheel face.

L. Unlock the bent over edge of lock
washer (7) and remove the hub bearing lock

nut (6).

5. Remove the lock washer (7), the
drilled washer (8), and the adjusting nut
(9) with pin (10).

Jack up on axle housing inside of
wheel 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 fzll on the ground
and become dirty.

7. If the hub bearing felt (14) is
worn or damaged, replace it by prying off
the inner bearing and removing the washer
(13) and felt (1b).

8. Be sure to wash all the old
grease from inside the wheel and from axle
end and bearinzs. Repack the vearings
with wheel bearing grease when reassembl-
ing. 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 (9) (with pin (10) on out-
side). Tighten this nut up snugly. (Do
not back it up for bearing clearance, zs
none is needed or desirable.)

10. Replace the drilled washer (8).
Be sure one of the holes aligns with the
pin protruding from the adjusting nut (9).
If they fail to align, try taking the wash-
er off and turning other side inward. If
this fails to align the pin and « hole in
washer, then the nut will have to be loos-
ened slightly.

11. Replace the lock washer (7).
Replace and securely tighten the lock
nut (6). Bend one edge of the lock wash-
er (7) so as to firmly fix the lock nut (6).

12. Replace the drive flange (1).

NOTZ: Each drive flange (1) has a 1/8"
pipe plug (%) recessed into the outside
edge. When installing the flunge, the
plugged hole should mate a similar hole
drilled sidewise into the wheel hub, and
terminating into the compartment (4).

13. The two Timken vearings (B)
are packed or completely charged with
lubricant et time of assembly at the
factory, therefore it should not be
necessary to pump still more lubricant
into the plugged port (X) when the grader
is being used at temperatures above 22° F,

1. The purpose of the plug (X) in
flange (1) is to make it possible (without
removing the front wheels) to puwp winter-
izing oil into compartment (A). When the
temperature subsides to 22° F. and under,
1/hth pint of SAE-10W pumped into each
wheel port (X) with winterize the wheel
bearing grease at locations(B).

15. If an excess amount of lubricant
is pumped through opening (X) into com-
partment (A) during temperatures above
22° F., the excess lubricant will flow
past the wheel felt (14). This excess
lubricant should be kept off the tires.

16. Replace lock washers and nuts
on all studs.

17. Check 21l nuts and retighten,
if necessary, after operating grader sbout
an hour, and again after a day's opera-
tion.

Lhg1 - 63 -
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The above shows the "Pacer" Grader type of Wheel Joint.
(Used in front and rear wheel drive)

L7. UNIVERSAL JOINT WITH AXLE SHAFT
REMOVAL.

a. Follow the instructions in paragraph
covering "Wheel Removal, page 63.

b. Bushing (12) and thrust collar (25)
page 64, should not have excess end wear,
otherwise the total end clearance may ex-
ceed the permissible amount, namely .075".
(Minimum .050")

c. Remove the nuts and lockwashers
from studs (16). Loosen the capscrews
located in caps (17). Remove the steer-
ing knuckle (11). Grasp the splined end
of universal joint and carefully pull
the joint, with axle shaft, out of hous-
ing. Be especially careful not to damage
the oil seal (30).

d. Place the universal joint and axle
assembly on a bench (or a box if bench is
not available).

e. The universal joint group (26) can
now be tapped off the end of axle shaft.
(Use a bronze plug and hammer.)

f. Wash all parts carefully with kero-
sene and check them carefully before re-
assembly.

4L8. AXLE UNIVERSAL JOINT DISASSEMBLY.
(For Cleaning and Inspection Pur-
poses Only)

a. Whenever the Jjoint is removed from
its housing for any purpose, it is a good
idea to wash it and inspect it. If it is
desired to disassemble it, study Page 65
and follow the procedure outlined.

r(continued)
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Outer Race

Inner Race

Parts of Universal Joint

Illustration 1.

A\

* SRR AT

Illustration 2.

Illustration 3.°

Removing Renoving Removing
or or or
Inserting Inserting . Inserting

Inner Race Inner Race Balls

Into Cage and

Race

Cage
Into Outer

49. "PACER" GRADER UNIVERSAL JOINT.

b. By pushing down on one side of the
inner race, the opposite side will auto-
matically come up (Illustration 2), and
one ball can then be removed. By pressing
down at another point, another ball can be
removed, and so on until all balls are
removed.

c¢. Roll both the cage and inner race
until they are standing on edge (Illus-
tration 2). If the rectangular slots
are not aligned with outer race, revolve
the cage slightly to align. Then 1lift
inner race and cage out.

Lol

d. Roll the inner race right angles to
the cage so that one lug projects thru one
rectangular slot in case. Remove inner
race from cage (Illustration 1).

€. Clean and inspect all parts. If
worn, chipped or cracked, procure a new
drive Jjoint group from your nearest
Austin-Western distributor. It is not
practical to replace any parts in a used
Jjoint with new parts. Therefore the en-
tire joint group must be replaced as a
unit.
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The above shows the '"Super" Grader 'Cardan" type of front wheel joints.

50. UNIVERSAL JOINT WITH AXLE SHAFT
REMOVAL. ("Super" Graders)

a. Follow the instructions in para-
graph 46 covering "Wheel Removal', page
63, sub-paragraphs 1 to 8 inclusive.

b. Remove all the nuts and lockwashers
from studs (16), see above.

¢c. Loosen all the capscrews located in
caps (17). :

d. Remove the steering knuckle (11).

€. Grasp the splined end of univer-
sal jolnt now exposed and carefully pull
the joint, with axle shaft attached, out
of housing. Be especially careful not to
demage the oil seal (30).

f. Place the universal joint and axle
assembly on a bench (or a box if bench
is not availsable).

g. Wash all parts carefully with kero-
sene. Check and lubricate them care-
fully before reassembly.

Lol ~Bh =



51. AXLE UNIVERSAL JOINT
DISASSEMBLY. (For Cleaning and In-
spection Purposes Only)

a. Whenever the joint is removed from
its housing for any purpose, it is a good
ldea to wash it and inspect it.

b. Clean and inspect all parts, If
worn, chipped, or cracked, procure & new
drive joint group, or parts, from your
nearest parts depot.

Reassembly. The assembly and adjust-
ments of these groups will be the same

as shown in paragraphs 46, 52, 53 and
54.
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'52. WHEEL STEERING KNUCKLE DISASSEMBLY.

a. Follow instructions in paragraph L7,
"Universal Joint with Axle Shaft Re-
moval".

b. Remove fork bolts (1) page 69.

¢c. Remove the nuts from studs (28) page
64 or 66, at end of axle housing.

d. Pull the entire trunnion and knuckle
flange off the studs. It may stick and
require force to remove it. At this point
check the seal (30), in end of trunnion
socket. Replace if necessary. Be sure
to o0il it well before reassembling.

e. Remove the capscrews from top pivot
bearing cap (17) and remove the cap and
shims (18), (19) and (20). Keep the
cap and shims together. (It will be well
to tie them together if original parts are
to be reassembled again.)

f. Now remove the lower pivot bearing
cap (17), following the same procedure
used to remove the upper bearing cap (17).

g. Slip the knuckle flange (15) off
flanged end of trunnion socket (27).

h. The felt (23) can now be removed and
replaced with a new one, if necessary.

i. For Reassembling, reverse the above
procedure.

CAUTION: Before reassembling wash and
inspect all parts carefully. Clean-
liness is essential in preventing
wear.

53. WHEEL PIVOT BEARING ADJUSTMENT.
(With the Wheel Removed but Steer-
ing Knuckle still on the Power
Grader.) (See page 64 or 66.)

a. Remove capscrews from top bearing
cap (17) and cap and shims (18), (19) and
(20). Keep cap and shims together. (It
will be well to tie them together so they
can be easily assembled in the original
position.) Mark the cap (17) so it can
be put back in the original position.

b. Carefully wash out the bearing cup
(21) and its compartment. Remove all grit
and chips present. Wash bearing cone and

rollers carefully. If bearings show signs
of chipping or flat spots, replace both
cup and cone with new ones.

c. Remove the lower bearing cap (17)
with shims (18), (19) and (20). Keep
together for reassembly in original
positions.

d. Wash the bearing cone and 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 bearings with grease. Reassem-
ble caps with shime in original positions.

f. Tighten capscrews evenly on caps

(17).

g. If there is any vertical end clear-
ance in the bearings, adjust by removing
equal amounts of shim thickness from
both top and bottom. If too tight, add
new shims of same thickness to both top and
bottom.

Continue this adjustment until the
clearance 1s 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-load-
ing". This is done to eliminate slight
play from existing when these bearings are
actually carrying the weight of machine
while at work. The shims are of three
thicknesses; .005", .007" and .020".

CAUTION: Capscrews holding top and
bottom pivot cape (17) must be left
loose until the axle and knuckle
Joint group are put in place and
knuckle (11) is securely tightened
by the nuts on studs (16). Other-
wise, knuckle flange (15) will dis-
tort and the pre-loading effect be
destroyed.

S54t. FRONT WHEEL TOE-IN ADJUSTMENT.
(See Page 69)

a. The axle is equipped with a tie rod
adjusting nut (4) with both right and left
hand threads. Turn the nut so that front
toe-in is 0". 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 as
this causes excessive tire tread wear.
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55. REMOVAL OF FRONT AXLE ASSEMBLY
FROM FRAME (See above).

a. Place machine on level place.

b. Revolve blade until it is square
across the lock circle latch.

c. Block both rear wheels secure-
ly to prevent possibility of machine
rolling forward or backward.

d. Remove nuts (6) and (10) from pivot
pins (7). Remove setscrews (11).

e. Disconnect steering ram hydrszu-
lic hoses at their union ends.

f. Unlock and remove the four cap-
screws from front propeller shaft
universal joint fitting yoke.

g€. OStart 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 thet axle pivot
pins are free of excessive binding.

i. Remove the pivot pins (7).

J. Again push blade down to 1lift frame

491
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high enough to clear axle.

k. Roll axle out from under front end
of frame.

1. Reverse above procedure for re-
installing.

56. FRONT AXLE GEAR CARRIER
REMOVAL. (See page 76.)

8. Remove axle from frame. (See
paragraph 55.) Remove bottom drain
plug to drain oil from axle.

0. Block up under axle housing to
hold it when wheels are removed.

c. Remove the nuts from studs (28),
pege 64 or 66,on both sides. Remove
fork bolts at (1), see above.

d. Slide out, about 8", both the
right and left wheel, with trunnion
socket and axle still attached.

If the oil seals (30), page 64 or 66,
are damaged or worn, be sure to replace
them before reassembling.

€. Remove the nuts from studs (40),
page 76.

f. Lift the gear carrier out of main
axle housing.
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57. HYDRAULIC BOOSTER STEERING - WHEEL
CONTROL. (Special Order)
(Field Instelletion)

a. Preliminary Check on Grader.

1. Check wheel alignment (no toe-in
or out permissible).

2. Check steering ram adjustment so
both wheels turn 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. Assembly Instructions.

1. 1Install steering wheel, shafts,
and Ross steering gear unit.

2. Turn hand wheel (A), page 71,
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 T1l.

3. Count the revolutions of hand
wheel to determine center position.

With hand wheel set at half the

(c), page 71, at axle as close to di-
mension (N) as possible.

-

4. Assemble booster valve, flow
control regulator, hoses and tubing ac-
cording to piping diasgram shown on page
75

5. Square head pipe plug is to be
removed from top of gear carrier and re-
placed by socket head plug (H), page 71,
to eliminate possible damasge to hoses.

6. With booster valve in neutral
and front wheels straight, assemble steer-
ing valve rod (X), page T1.

Next assemble linkage (C), by
turning shaft (L) until dimension (M) is

27/32".
¢. Steering Arm (C) Adjustment.

1. With set screws (J), page 71,
out, steer wheels the maximum distance

14
total revolutions, assemble steering arm @y(

to right. Then screw in set screw against
stop.

Turn wheel slightly to left and
give set screw two extra full turns and
lock into place.

Follow the same procedure for
steering to left.

2. Shims (F), page 71, are pro-
vided for steering arm (C) to permit
alignment with manual steering linkage

(c).
d. Lubrication.

1. Lubricate each grease fitting
with general-purpose pressure gun grease
("Lithium" type preferred); two strokes
of lubricator every 50 hours of operation.

2. Add SAE-90 oil (for year around
use) to Ross steering gear unit.
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58. FRONT AXLE GEAR CARRIER DISASSEMBLY. them so they can be put back in ex-
(After Removing the Assembly from actly the same position in resssembly.)
Axle Housing)
¢. 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) on differen-
b. Remove the two bearing caps (34). tial hub are worn, replace them with new
(If they are not already marked, mark ones.
Lol - 76 -



e. To remove the one piece pinion
and 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 to cap to prevent mix-up.

4. Remove the bearing cone and rol-
ler assembly (4) from ring gear end of
shaft (5). If cone (4) cannot readily
be driven from shaft, pour hot oil over
bearing only, to expand for easier removal.

(Wwhen reassembling, polish both ends
of shaft (5) using emery cloth so bear-
ings will drive on and off easier.)
NOTE: Keep the shaft (5) cold.

5. Remove shaft (5) after removing
capscrews (28) holding 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 reassembly.

f. If you desire to remove the bevel
pinion (27A) proceed as follows:

1. Remove the cotter and nut (25).

2. Remove washer (24) and universal
joint fitting yoke (23).

3. Place a bronze drift on threaded
end of pinion shaft, and drive it back
through bearing (19).

L. 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),
(18), or (19), replace both the bearing
cone and the cup of damaged bearing.

59. TFRONT AXLE GEAR CARRIER REASSEMBLY.
(See page T6)

a. After all useable parts have Ubeen
carefully cleaned, proceed as follows:

1. Assemble cup (12) with shims
(14), (15) and (16), also cup (18), nto
the carrier casting (17).

2. Place cone (13) on shatt (27A)
as shown.

Next insert shaft (27A) into loca-
tion. ((27A) and (27B) are lapped togeth-
er at the teeth and sold in matched sets
only.)

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
(27A) will extend too far into 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 sufficient
quantity of shims (14), (15), or (1€), then
the teeth of pinion (27A) will be ovtward
from the teeth of gear (27B).

See pages 79 and 80 for proper
tooth contact.

5. When installing & new beve _ear
(27B), or a new pinion and zear hut (5),
be sure to temporarily assemble the two
together before putting them into the
gear carrier. By doing this you will be
sure they fit together properly.

k91 = FF =



The bevel gear is held firmly in
place by capscrews (28) through the back-
ing flange. It is therefore best 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 76.

Be careful not to damage the gear
teeth.

Insert and tighten the screws (28).
Install lock wire (29).

If necessary (not recommended) hest
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 pol-
ished down by means of emery cloth in
order that the bearing cones (4) can be
more easily removed.

Align the oll holes 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) is 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 cep 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
ingufficient.

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 79 and 80 for dia-
grame on proper tooth contact.

Be sure the pinion and gear hub has
only a slight drag when both caps (6) are
tight.

If pinion (27A) needs to be adjusted
for proper mesh with bevel gear, add or
remove shims (14), (15), or (16) as re-
quired.

See pages 79 and 80 for diagrams
on proper tooth contact.

6. Place the large spur gear and
differential group (37) 1in position after
installing the two hub bearings (32).

(See Repailr Parts book for loose internal
repair parts (37B, C, D, E, F and G.)

The spur gear is offset to clear the
bevel gear, so be sure you do not try to
install it with the wrong side toward the
bevel gears.

Replace the bearing caps (34) and
tighten the nuts on studs (35) and wire
them to prevent their loosening.

7. 1Install a new gasket (41).

Lower the now completely assembled
gear carrier down into front axle housing

(39).

8. Carefully push the axles and
wheels back into axle housing and replace
and tighten the nuts (33), page 64 or 66.

9. Check the toe-in adjustment. See
page 68, paragraph 54, "Front Wheel Toe
-In Adjustment."

10. Fill axle housing with recom-
mended oil. (See lubrication charts,

page 3 or 5.)
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60. BEVEL GEAR AND PINION
ADJUSTMENT .

a. General.

No other phase of axle maintenance
1s 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 check-
ing 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 chip-
ping may occur.

When the area of contact is too
high, then the load application is far-
ther from the base of the teeth, thus
increasing the bending load and possibly
resulting in breaking teeth out at the
base.

When the area of contact is less
then specified, a higher localized load
results in squeezing out the film of
lubricant. A metal to metal contact such
as this causes scoring, scuffing, or gal-
ling, which contributes to noisy operation
and rapld wear.

Two other points to keep in mind are:

First: The factory adjustment of be-
vel drive gear and pinion sets is as correct
as special equipment and years of exper-
ience in building thousands of axles can
make it, and should not be disturbed ex-
cept when absolutely necegsary. For ex-
ample, should it be necessary to dismantle
and reassemble the gear carrier group to
replece some part other than the gear and
pinion, do not disturb the shim adjustment.
Always replace worn bearings.

In addition to this, backlash should
be checked and noted before disassembling
the unit, in order that the gear may be ad-
Justed to the original back lash when mak-
ing final adjustments.

Second: Always bear in mind that
gears and pinions are matched at the fac-
tory, and as far as possible should

remain matched in service. Well matched

sets operate quietly.

b. Checking Tooth Contact.

This is accomplished by means of oil-
ed 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 tc-eth,
leaving bare areas the exact size, shape
and location of the contacts. sharper
contact impressions can be obtained by ap-
plying & 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
adjustments always check the drive siie
of the bevel gear teeth. Coast side con-
tact will be automatically correct when the
drive side contact is correct. As a rule,
coating about 12 gear teeth with red lead
is sufficient for checking purposes.

1. The above diagram shows 2 HIGH
NARROW CONTACT, which is undesirable and
will result in noisy operation, zalling,
and overloading of the teeth. To obtain
correct contact, add shims to move
the pinion (A) in toward the toe of the
gear teeth (toward the center of the axle)
to lower contact srea to the proper 1o-
cation. This adjustment will decrecse
the backlash between the pinion and sear
teeth, which can be corrected by mo ing the
gear (B) away from the pinion. A bick-
lash of (.008) is correct. Several ad-
Justments of both pinion and zeer muy
be necessary before correct contact and
backlash are secured.
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2. The above diagram shows a LOW
NARROW CONTACT, which will result in gall-
ing, grooving of teeth, and noise. To se-
cure correct contact, remove shims to move
pinion (A) out from gear (away from center
of axle) a sufficient amount to move the
contact area to the proper location. To
obtain correct backlash (.008) move the
gear (B) in toward the pinion.

7,

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 cor-
rected. To secure correct contact, move
the gear (A) away from the pinion. This
will increase the lengthwise contact and
move the contact area toward the heel of
the gear teeth. Correct backlash (.008)
is obtained by moving the pinion (B) in
toward the gear (toward the center of
the axle).

@»
®
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k. The above diagram shows a SHORT
HEEL CONTACT, which produces approximately
the same results as a short toe contact:
noise, excessive gear tooth wear, and chip-
ping of tooth edges. To correct this condi-
tion, the gear (A) must be moved in toward
the pinion to increase the lengthwise con-
tact and to move the contact toward the toe
of the teeth. Correct backlash (.008) is
obtained by moving the pinion (B) out to-
ward the heel of the gear teeth (away from
the center of the axle).

DRIVING
SIDE OF
TOOTH

5. The above diagram sl ows when AD-
JUSTMENTS HAVE BEEN PROPERLY MADE.

IMPORTANT - The tooth cintact area
shown in above diagram is to be held as
close as possible to dimensins shown.
Backlash to be no more than 008.



61. PROPELLER SHAFTS.
a. ILubrication.

The needle bearings are packed with
lubricant at time of assembly. Grease
fittings at (A), shown below, are provided
in each bearing group.

The joints should be dismantled,
cleaned, and inspected every 5000 hours
of operation. Worn parts should be re-
placed at that time.

The needle bearings should be repacked
with lubricant before assembly. (See
lubrication chart, pages 3 or 5.)
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Front Section of Front

b. Front Section of Front Propeller
Shaft.

The slip yoke (8) must be installed

[ 5A

Front Axle End

Propeller Shaft.

at the rear end (away from the front
axle). When assembling slip yoke (8) to
shaft (12) be sure to time the yokes (8)
and (14) turned as shown.

T
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Clutch End

Clutch to Transmission

¢. Clutch to Transmission Propeller
Shaft.

When making repairs to the main
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Propeller Shaft.

clutch group, (also converter, and power
reverse) the tube group (8) may be removed
after first removing the eight capscrews

(3).
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Transfer Case End

Rear Section of Front Propeller Shaft.

d. Rear Section of Front Propeller with the capscrews (8) to the side; also
Shaft. the fitting yoke (1k4), located at the
right end of shaft (10), is shown correct-
Capscrews (3), (8) and (15) must be ly timed to the splined shaft (10). This
tight and locked in place. procedure indicates the proper timing
: of these yokes to the propeller shaft
NOTE: Please notice that fitting yoke "U" joints.

(9) is timed to the splined shaft (10)
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Center Section of Front Propeller Shaft.
e. Center Section of Front Propeller chart, pages 3 or 5.
Shaft.

The lips of the end seals (7) should
The center section is mounted in, and be turned outward. Both nuts (2) should

rotates on, two anti-friction bearings be tight and cottered.
(6) end (6A). Adjustments are not re-
quired. NOTE: Please observe that both yokes (8)
are correctly installed, or timed, on the
Each bearing housing (5) is fitted splined shaft (1) with the flanges turned

with grease fitting (A). See lubrication straight up and down.
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62. HYDRAULIC BRAKE SYSTEM.
a. General.

The powerful hydraulic "Bendix Duo
Servo" brake utilizes a standard hydrau-
lic actuating system, having a compensa-
ting type master cylinder operated by a
foot pedal, and a brake actuating cylin-
der at brake drum, together with the re-
quired piping, hose, and operating fluid.
When a push is exerted on the foot pedal,
pressure 1s created within the master cy-
linder, causing the column of fluid con-
tained in the master cylinder, plping,
etc., to move the drum cylinder pistons,
which in turn forces the brake shoes into
contact with the brake drum.

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

b. Foot Pedal Adjustment.

The foot pedal should be adjusted so
that there is approximetely 1" of free
movement at the tread portion of the pedal
before the pressure stroke begins. Should
the master cylinder link be adjusted so
that there is no backlash in the foot
pedal, the master cylinder piston and cup
may not return full distance to completely

uncover the master cylinder compenseting
port lsee ZAS below), which mey cause fail-

27
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ure 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 its temperature is raised. This
expansion of fluid will cause 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,or actually making the proper

ad justment at yoke (22), see below.

c¢. Bleeding the Hydraulic Brake System.

Whenever the hydraulic line is discon-
nected from the master cylinder, it is
usually necessary (after reconnecting the
line) to bleed the entire hydraulic system
at drum cylinder, to expel any air that
may have been taken into the system. Fill
the master cylinder reservoir with genuine
Lockheed or Delco brake fluild 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 aown 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 fluld stream is & so0lid mass, hold
the brake pedal down end have a mechanic
close the bleeder screw.
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Fluid drained out of the system during
the bleeding operations should not be used
again as it may contain dirt or foreign
matter which may be injurious to the sys-
tem. After drum cylinder is bled the
supply of fluid in the reservoir should
be replenished.

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

d. Brake Adjustment.

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

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 85. The adjusting
screw takes up the clearance between the
brake lining and the brake drum. The
anchor pin serves to centralize the shoes.

e. To adjust Brakes to Compensate for
Wear. (See page 85)

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), page 88

3. Release brake. Revolve wheels,
causing brake to rotate until arrow that
is cast into the brake drum (46), page 88,
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), page 85, is
egeinst the drum.

5. 1Insert a .015" feeler gauge be-

ko1

tween the lining and the drum at lower end
of shoe (2). Turn the adjusting screw (6)
with a screw driver, which causes the ad-
Justing screw to force the brake shoes
against the drum, until .015" clearance be-
tween lining and drum is obtalned. Remove
the feeler gauge and centralize the shoes

(2)-

6. In the event clearance is not
found at the upper ends of linings (2),
it will be necessary to move the anchor
pin to the correct position.

7. To adjust the anchor pin, loosen
the anchor pin nut (16), page 85, enough
to permit turning the anchor pin with a
screw driver (inserted through adjusting
hole in upper face of the drum). To de-
crease clearance between the drum and
lining at the anchor pin end of the shoe
(2), turn the screw driver to the right.
With lower shoe (2) ageinst the drum, turn
the adjusting screw (6) and anchor pin (15),
in the necessary direction to obtain .015"
lining to drum clearance at the lower end
of the other shoe (2).

8. Tighten anchor pin nut securely
with a wrench while holding the anchor pin
with a screw driver. Again check the shoe
clearance to be certain the anchor pin has
not moved. The lining clearance at lower
ends will be about .008" for each shoe.
The upper clearance will be about .00L4" at
each end of linings.

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 gesoline may cause da-
mage to, or failure of, the hydraulic sys-
tem.

Do not allow grease, o0il, paint, brake
fluid, or foreign matter to come in con-
tact wlth the brake lining.

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



63. 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 ceble, using SAE-10W oil.

64. HYDRAULIC FOOT BRAKE MASTER CYLINDER.

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 83, clean on
master cylinder to prevent air vent being
plugged with dirt.

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

Section D-D

Section F-F

L9l

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

65. AUXILIARY BRAKE. (Special Order)
(Original Equipment Only)

The auxiliary brake used on A-W graders
1s installed on a flange which is part of
the rear gear carrier. The brake assembly
1s 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 is no emergency brake unit
on the auxiliary brake.

All instructions pertaining to adjust-
ment and maintenance (page 83) apply to
the auxiliary brake and must be performed
at any time the primary brake is ad justed.

Section B-B

Section A-A
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66. TRANSMISSION AND TRANSFER CASE
REMOVAL. Used with Dry Clutch and
A-W "Torcon' Converter only on
"Super" and 'Pacer" 40O Graders.

a. General.

If internal repairs are to be made,
then the assembled transmission and trans-
fer case should be removed as a group
from the grader frame.

Before dismantling, if the machine
is in operating condition, it is best to
drein the gear oil from the transmission
and transfer cases and refill them with
flushing oil (kerosene or diesel fuel) and
run the mechine slowly backward and for-
ward for several minutes.

It is best to drain this first wash-
out; refill with clean flushing oil, and
repeat. 1In 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, radlietor, and engine
accessories, need not be disturbed. This
likewise applies to the operator's seat,
battery box, and dash.

Certain equipment, such as a 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 capscrews at
the following yokes: (28), page 91; (50)
and (11), page 88. The center section of
front propeller shaft, page 82, may now
be removed, after removing the bearing
housing to frame bolts (B).

NOTE: Shaft (1), may have to be shifted
forward slightly within the bore of
bearing (6).

2. Remove shift lever group with
cover, efter removing the nuts at (26),
page 90. 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), pege 96.

L., Remove brake cable at hand
lever.

5. Remove hydraulic brake hose at
mester cylinder and (20), page 83.

6. Remove socket (89), with shift
lever (77), page 89. Also remove guard
under the transfer case.

7. Remove the two bolts (94) and
(102), pege 89.

8. Place suitable blocking under
transmission.

9. Use one cable holst and attach
1lifting end over the front two studs
(26), page 90. (Balance of hydraulic
piping need not be removed.)

10. Transmission 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.)

Reassembly is the revergal of the
above procedure.

67. TRANSFER CASE DISASSEMBLY.
(See page 88)

To remove the transfer case from the
transmission, i1t is necessary to first
follow the procedure outlined in para-
graph 66.

The 2-speed transfer case 1s attach-
ed to the machined rear face of the
transmission in the power division 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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Eight large studs (16) and (26A) hold the
transmission and transfer cases together
with an oil tight gasket in between.

After these two units are out of the
povwer grader, proceed as follows:

1. Remove cover (37) and oil
guards (38), page 88.

2. Remove nut (52) on upper drive
shaft (51), also drum (46). Remove the
nuts from the studs (35) and (53). Bear-
ing cap (34) may now be pulled out, after
which the shaft (51) can be driven toward
the brake end of the shaft. (Use light
hemmer and bronze drift on the opposite
end vhen driving it out.) The brake
plate (45), shims (41), with Timken bear-
ing and cup, will come out with the shaft.
Keep the shims wired to plate (45) while
in dismantled state.

The upper gear (39) may now be lifted
upward and out of the case, together with
the rear Timken cone (4a).

3. Remove the nuts from studs at
bearing support (67). Next pull out the
bearing housing (67). The nut and washer
(5%A) should now be removed. The gear
(31) may now be pulled off shaft (2k),
together with the ball bearings (58),
roller bearing (58A), thick spacer
(59), and thin spacer (60).

L. The two lock screws (81), with
lock wires (82), page 89, may be removed,
permitting the removal of shifter shafts
(83) and (91). Also remove two springs
(85) and two balls (84). Slip the shift-
er (30), page 88, off the shaft. (Lift
out forks (80) and (90), page 89, when
dismantling. Insert these forks into
slot in shifters when reassembling.)
Then expand the snap ring (29), page 88,
and slip it, with gear (28), off the
shaft.

5. The transfer case (1) may now
be removed from the trensmission case,
after all nuts have been removed from the
studs (16) and (264).

6. Remove shaft group (22).

7. Remove cap (71), with shims
(72), (73) and (75). Keep the shims
wired to cap (71).

8. 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. The gear
(2) and other cone may now be lifted up
and out of the case.

68. TRANSFER CASE REASSEMBLY.

a. For reassembling, reverse the above
procedure.

b. Before reassembling shaft (12),
clean, inspect, and replace (if necessary)
all parts, such as seals, gaskets, Timken
and ball bearings, and spacers (21),

(48), (59) and (60), page 88.

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

d. Place Timken cone (5) (taper out-
ward) over the right 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 (4), with taper outward. Tighten
cap (8) solidly to the case (1), after be-
ing sure Timken (4) and (5) are in place.
Install seal (10). Then assemble and
tighten solidly the yoke (11), using washer
and gasket with nut (13).

e. Next install the right cup (5) with
taper inward, then a new gasket (72), to-
gether with shims (73), (74), (75), as re-
quired and cap (71). Shaft (12) should not
have any end clearance. Lubricate both
Timken bearings (4) 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), and (26A), otherwise the transfer
case may be tipped slightly, later present-
ing difficulty in entering the last or
outer bearing (584), nearest to cap (61).

k91 - 87 -



. .
0

We strongly recommend the use of a
dial indicator attached to the right end
of shaft (24) and indicating in the bore
of the transfer case at the point where
the outer roller bearing (58A) is located.

The indicator reading must not exceed
.002" eccentricity. If it is greater than
.002", then loosen the nuts on studs (16)
and (26A) and retighten them alternately
until all are tight, then dial indicate
the bearing bore again for final align-
ment. (Both faces of the transmission
case and transfer case must be clean and
smooth. A new gesket (26) should always
be installed.)

NOTE: Nut (27) must be on the shaft with <26A

the small diameter toward the right.

g. Slip gear (28) over shaft (24).
Be sure the snap ring (29) is locked in

“the shaft groove. The shifter fork slot

in shifter (30) should be nearest to gear
(28). (Insert the fork (90), page 89,
into the shifter slot before moving the
shifter onto the spline of shaft (24).)

Assemble the shift clutch (64) on
the countershaft (22), with the fork
groove toward arrow (64). Install bear-
ing (23) into the bore of idler gear (17)
Then install snap ring (18). Then lubri-
cate the bearing with SAE-30 oil and
lightly drive the gear with bearing over
the shaft (22). Next slip the spacer (21)
and drive the lubricated single row ball
bearing (20) over the shaft. Then install
the assembled shaft (22) into the trans-
fer case bore. Lightly drive the lubri-
cated (right) bearing (23) onto the stub
end of shaft (22).

h. Reinstall shift fork (80), page 89,
together with shifter shafts (83) and
(91), locking the two setscrews (81) by
means of lock wires (82), as shown. Re-
place the balls (84), springs (85), tube
(86), and bracket (89).

Install the rear ball bearing (58),
(see above), and the snap ring (63) in
gear (31), and slip it over shaft (2k).
Next slip the following parts on the shaft
in order shown: namely, spacer (59), bear-
ing (58), spacer (60), bearing (58A), then
securely attach the washer and nut (S@A).
Lubricate the ball bearings and roller
bearing (584).

37 38 39, 4B5A40 (4142 45 46
36 \\! 4344 47
7 48
3 e N = 49
34 : 50
33 < I15A
32 144
5A p—
3 - 8
30 |2 55
29 54
28 | i -@‘:\ S8 A
21 ' V73 58
26 : 59
25 R 60 61
I6A e =
—==-5hA
22 o = : ' 64
= 1A
62
I2a 67
17 68
16 - 69
l& i > a e . b oag 70
I %z 35A
5
4
71
73
Si32 | ;3575

3 6 4 Transfer Case.

NOTE: The location and end clearance of
all gears, bearings, and spacers are con-
trolled by the snap rings (29) (63),

and (18).

All snap rings should be concentriec,
and the circular tension should solidly
lock the rings in the snap ring grooves.

Next install bearing support (67),
caps (61A) and (61), (new gaskets), by
means of studs and lock washers and nuts
provided. When shifters (30) and (64) are
in neutral position, the gears (31), (22),
(2) and (39) should rotate freely, except
for friction developed by the seals (46
and (47).

~i. Lower the upper gear (39) into posi-
tion, after installing the left cone (LA)
(taper outward) with cup (5A), together
with cap (34) and gesket.
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Sectiem B-B

Next insert shaft (51) and right cone
(taper outward), with cup (5A). 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 bind-
ing.) Next install spacer (48) and flange
(50), with breke drum (46).
en and cotter the nut (52).

J. 1Install the oil collectors (38).

k. Reinstall cover (37), this page. Cap
(99) has & drilled vent for ventilation
purposes. Tube (96) extends downward into
the transfer case about 2-1/2". Its lower
end is cut on a 45° bias and the long side
of the tube should be turned toward gear

(39), page 88.

Never attempt to dismantle or make re-
pairs to the transfer case without thor-
oughly studying the cross section diagram
shown on page 88

69. TRANSMISSION SHIFT COVER.

a. It 1s not necessary to remove the
transmission or seat box to inspect the
shift rails (15) and (11), page 90. It is
only necessary to remove the nuts at studs
(26) and 1ift off the shift lever group.

b. Then remove the nuts at studs (26A),
after which the rall 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.)

Lol
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Securely tight-

99 96,9798
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Transfer Case

c. Remove the expansion plugs from the
cover, also the three wired setscrews from
the shift rod ends.

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

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

f. Reassembly is reversal of the above
procedure.

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

h. When installing 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 91.
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70. TRANSMISSION DISASSEMBLY.

In order to disassemble any part of
the transmission, follow the instructions
under "Transmission and Transfer Case Re-
moval", paragraph 66, which will permit
the transfer case and transmission to be
removed from the grader.

Now remove transfer case from trans-
mission by following the instructions giv-
en under 'Transfer Case Disassembly",
paragraph 67. Disassemble the transmis-
sion as shown on page 91 as follows:

a. Move both shifters (38) and (49) in-
to mesh. Remove cotter and loosen nut

(27).

b. Remove nuts from studs (32) and pull
housing (31) with shaft (34) away from the
transmission case. Remove nut (27) and
yoke (28). sShaft (34) may now be tapped

out of bearing (30). (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 remov-
ing nut (35). The end thrust on shaft
(34) is taken by bearing (36). Snap
ring on its outside diameter is held be-
tween the face of transmission case (77)
and face of housing (31). The beering
(30) floats on its outside diameter with-
in 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. 01l 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 re-
assembled with the oil ducts turned up
ag shown.

e. 0il flows through bearing (30), after
which it flows through bearing (36) and
back into the transmission case.

f. Slip the low and reverse shifter gear
(49) to the left, and pry the snap ring (51)
out of its groove. Slip both of these to
left as far as they will go. Screw off the
nut (58). Drive the main shaeft (59) to the
right until bearing (57) may be pulled off
the shaft.

g. Lift up on clutch end of main shaft
(59) and moving it toward the left, 1lift
it 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 (L41), 2nd
speed gear (39), forty-two rollers (42),
and sleeve (L43).

CAUTION: There is & small pin (4k4)
inside of this sleeve (43). Do not
lose this pin as 1t must be used in
reassembly.

Lol -9 -
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J. Next remove the thrust washer (45) and
low speed gear (L6), together with forty-two
rollers (47) and finally thrust washer (48).

NOTE: All end clearances of bearings are
controlled by the location of the snap ring
grooves cut in the main shaft (59). The
three gears (39), (46), and (50) are moun-
ted 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.

Lol
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k. Remove countershaft bearing cap (60),
and nut (63), also snap ring (75). Counter-
shaft (76) may now be pressed or driven out,
toward the transfer case end.

1. All countershaft gears may now be re-
moved from the case for cleaning and in-
spection.

m. The reverse idler gear (78) and re-
verse gear parts may be removed, after re-
moving shaft (82), with key (83).



71l. TRANSMISSION REASSEMBLY.

a. Clean and inspect all parts care-
fully. Always install new gaskets.
Carefully check snap rings for concen-
tricity and tension before using again.

b. Be sure to reassemble shafts and
gears as shown on pages 89, 90 and 91.

c. 1Install a new adjusting nut (63),
page 91, on clutch end of countershaft.

d. Reassembly is the reverse of the
above procedure.

72. TIRE PUMP. (Special Order)
(Part No. PGF-13961, model 127-12V)

a. BSpecifications.

ATRSEAL: Specially processed heavy
neoprene, reinforced with nylon, takes the
place of ordinary piston rings.

LUBRICATION: Grease-packed sealed
bearings. No other lubrication required.

PISTON: High strength aluminum.

OIL-FREE AIR: Absolutely oil-free
air at all times. ©No oil filters or col-
lectors needed in the air line.

RELIEF VALVE: None needed due to
patented design, which is why no "All-
purpose' compressor can ever explode.

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 gauge. 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 battery
while the compressor is in use.

¢. Service Instructions.

If the compressor runs but delivers
only a small amount of air, trouble may be
due to broken valve, air seal, or clogged
filter. Keep filter cleen at all times.

"All-Purpose' Air Compressor

To exemine valves or air seal, re-
move bolts around 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. Outlet 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 guarantees
its Air Compressors unconditionally for a
period of 90 days. All units are thor-
oughly tested and inspected. However,
any part 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.

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.
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T3. MAIN CLUTCH ADJUSTMENT.
a. General.

1. First inspect the clutch pedal
linkage. (See above drawing.)

2. Spring (7) must have sufficient
tension of its own to 1lift the pedal (1)
clear up to the floorboard without pulling
it up with your hand. If you can 1lift the
foot pedal (1) upward sgainst the floor-
board with your hand, then the tension of
the spring (7) should be made tighter, or
the linkage parts (3), (4), (5), (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.

L. Be sure the clutch lever (12)
1s located on the shaft so it does not
strike the transmission bell housing
elther in released or full engaged posi-
tion of clutch. The pin end of lever (12)
slents toward the foot pedal (1) when the
pedal is in highest position. This is
shown above, with the pedal (1) in the
raised and released position.

5. The clutch itself, however, is
in fully engaged position and there is
ample clearance between the clutch throw-
out bearing (22), page 95, and the clutch
fingers, to permit the clutch to operate
satisfactorily, unless abused.

Lol

b. Clutch Adjustment.

L. To adjust clutch, first loosen
lock nut (9A), (see above drawing), remove
pin (10A), screw forked yoke onto the rod
(11) about two turns, and reinstall pin
(10A). Do not reinstall the cotter pin
through pin (10A) or tighten the lock nut
(9A) at this time. Instead depress foot
pedal (1) and observe if the first free
easy movement is from 2-1/2" to 3". If it
is correctly adjusted, then replace the
cotter pin and tighten lock nut (94).

2. If the first free easy movement
is more than 3-1/4", then you have shorten-
ed 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 turn
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: When the clutch pedal is fully
depressed to the floorboard, you cannot
turn the yoke (15) easily, because the
transmission clutch brake is applied.
Raising the clutch pedal about 3" will
release the transmission clutch brake.
(See page 96 for clutch brake.)
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DIMENSIONS:

(&) - 471 +.011

(B) - 1.279 Important

(c) - 2.276 + .015

(D) - 2-3/4 + 1/16
With drive
member in
position,
approximate

only.

15" Clutch (Sectional View)

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 on & fixture 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 93) Never make any adjustment
of the three nuts (8).

d. Clutch 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 cases,
shift the transmission gears to a lower
speed which the engine can pull.

Do not slip the clutch unnecessarily,
lest you be burdened with costly repairs
and the grader not available for work.

Riding the clutch pedal with your
foot, or over-lubrication of the clutch
release and pilot bearings, constitute
other forms of abuse.

491

15" Clutch (Rear View)
Used with "400 and 500 Series" Graders with Dry Clutch or A-W "Torcon" Converter.

e. Clutch Iubrication.

1. Clutch throw-out bearing (22),
page 95, 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. (Every 50 hours of
operation).

2. The Clutch pilot bearing (25) is
lubricated through a grease fitting screw-
ed into the rifle drilled hole (A) of the
clutch shaft (8). Consult lubrication
chart, page 3 or 5, for frequency of
servicing operation.

3. Warped and cracked pressure
plates, and prematurely worn facings, in-
dicate excessive heat, and are genersally
caused by excessive clutch slippage, or
over-greasing. In cases where too much
lubricant haes been applied accidentally,
causing temporary slippage, wash the en-
tire clutch compartment with kerosene to
remove all traces of grease.



Clutch Compartment

f. Clutch Removal.
l. General:

The clutch may be easlly removed
from the A-W power grader in approximate-
ly 20 minutes. The engine or trensmission
will not be removed or disturbed in any
way. This likewise applies to the cab,
seat box, fuel tank, dash, hood, air
cleaner, and battery box.

Ordinary hand tools, such as socket
wrenches, are all that is required. One
man can do the job easily.

2. To Remove Clutch: (See above)
&. Remove the eight capscrews at

both yokes (9). Next remove the clutch
to transmission propeller shaft group.

b. Remove the cotter and pin at
the lower end of lever (12), page 93.

¢. Remove the inspection door
(20) (see above). Remove nipple (19)
from hose (18). Unscrew hose (18) from
shifter yoke (17).

d. Remove the capscrews from
bearing cover (10). The shaft (8), with
(10), (16) and (17), may be pulled
straight out toward the transmission.

Lg1

e. Remove the capscrews from
cover (23) and lower it to the ground.

f. Use 3/8" x 2-1/2" N.C. cap-
screws with plain washers, and these
should now be screwed into the three holes
located in the pressure plate at (A), page
94. These screws will compress the
clutch springs and keep the clutch group
assembled during clutch removal.

g. The capscrews at (X), page
94, may now be removed, after which the
clutch drive member group may be lifted
out of the bell housing.

g. Clutch Installation.
1. General:

If a new driven disc is needed, the
outside diameter of the disc should run
true with the splined hole at hub. To
check this, proceed as follows:

8. Mount the driven disc on
the splines of shaft (8). Place the shaft
on lathe centers. Rotate the shaft by
hand and with dial indicator determine the
amount of facing runout.

b. When the shaft (8) is rotated
by hand, the outside face of the lining
should run true; that is, within .030"
dial indicator reading. Install a new
straight disc if necessary.

2. To Install Clutch:

a. Replace clutch pilot bearing
(25), (above) if worn. Assemble the bear-
ing seal away from the crankshaft flange.
Before assembly use a grease gun to fill
the rifle drilled hole at point A. Pack
the bearing with lubricant. -

b. Clean out the flywheel of
all dust and lining material.

..95_



¢. Install the driven disc into
the flywheel, with the short end of the
splined hub toward the crankshaft.

d. Install the clutch (24),
leaving the capscrews (X).page 9% loose.
Insert the shaft (8) thru the driven disc
hub and clutch pilot bearing. Then tight-
en the clutch solidly to the flywheel (X)
page 94. Remove shaft (8) page 95.

e. Install and tighten the bell
housing (23) to the housing.

f. Assemble 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 snap ring (13).)

g. Enter shaft (8) with sleeve
(16) into bell housing. Slip cap (10)
over shaft (8),turn seal 1ip towards Ref.
(11), and install capscrews in cap (10).
Remove the capscrews (A), page 9.
Reinstall parts (18), (19) and (20),
page 95,and the propeller shaft.

h. Lubricate all bearings (14),
(22) and (25).

i. Re-adjust clutch linkage,
page 93, paragraph b.

T4. CLUTCH BRAKE.

(See Above)

a&. Function of Clutch Brake.

491

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
an internal drum (12), 5" in diameter,
which is spline driven. A lined brake
shoe and internal screw arrangement, to-
gether with external linkage, is inter-
connected to the clutch foot pedal (1),
page 93. When the foot pedal is pressed
to the floorboard, the linkage moves
lever (18),(below) to the left, and the
threaded screw moves the lined shoe
against the internal drum.

3. When the engine is running full
throttle and brake properly adjusted, and
foot pedal 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. First adjust the main clutch,
page 93, paragraph b.

2. With clutch pedal in fully raised
position (engine stopped), the overall
length of spring (10), (below), should be
adjusted to about 1-3/4". Then lock the
two nuts (10A) together as shown.

3. Run engine at wide open throttle.
Then have an assistant depress and hold
the foot pedal to the floorboard.

L. Loosen lock nut (204), (see
illustration at left) and adjust the
screw (20) in order to establish about
1/16" space between the end of tube (9)
and nut (8A). (MNut (8A) is welded to rod
(8) and will move to the left about 1/16"
when adjusting screw (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 clutch must be adjusted
as shown on page 93, paragraph b, before
the above adjustments are made.
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T5. REAR AXLE PROPELLER SHAFT.

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

When installing the slip yoke (9) on
the male spline shaft (13) be sure the
capscrew holes, at (4A) and (4LB) on both
ends of the shaft, are in line with one
another.

76. REAR AXLE. "PACER" GRADER.

The rear axle unit of the A-W power gra-
der is of the double reduction type. The
drive from the propeller shaft to the rear
axles is made first thru a spiral pinion
and bevel gear, and then thru a pinion
and spur gear, fully enclosed, running in
oil. It is equlpped with dust-proof oil
seals and mounted on anti-friction bear-
ings thruout.

The o0il level is the 1" pipe threaded
hole with square head pipe plug. It is
located on the center line of axle on left
hand side of grader, a few inches below
the gear carrier (see "A", page 98).

Keep this filled with oil as recommended
in the lubrication instructions, pages 3
or 5.

In making repairs to parts located at
elther end of the main axle housing, page
98, including replacing of the drive
shafts, it is unnecessary to remove the
main axle housing from the rear end of
power grader frame.

If the machine is in operating condition
it is best to drain the gear oil from the

1A
Rear Axle End

rear axle and reflll it with kerosene or
diesel fuel, and run the machine slowly,
backward and forward 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.

T77. REAR WHEEL REMOVAL.

Both wheels are attached in the same
manner, so the following will apply to
either right or left hand wheel.

Follow the procedure shown on page 63,
paragraph 46, "Wheel Removal and Reas-
sembly".

78. UNIVERSAL JOINT WITH AXLE SHAFT
REMOVAL.

Follow the instructions as shown on
page 63, paragraph 46, covering "Wheel
Removal and Reassembly.

Follow the instructions shown on page
64, paragraph L7.

T79. AXLE UNIVERSAL JOINT DISASSEMBLY.
(For Cleaning and Inspection Pur-
poses Only)

Follow the instructions as shown on
page 64, paragraph L8.
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"PACER" 400 GRADER REAR AXLE

80. REAR WHEEL STEERING KNUCKLE DIS-
ASSEMBLY.

Follow the instructions as shown in
paragraphs 46 and L7.

Follow the instructions as shown on
page 68, paragraph 52.

81. REAR WHEEL PIVOT BEARING ADJUSTMENT.
(With the Wheel Removed but Steering
Knuckle still on the Power Grader)

Follow the instructions as shown on page
68, paragraph 53. - ‘

82. REAR WHEEL TOE-IN ADJUSTMENT.

The A-W power grader is equipped with
tie rod adjusting nut (B), (above) (which
has both right and left hand threads).
Loosen the clamping bolts (C) and adjust
so there is no toe-in or toe-out. Check
this monthly, and after overhauling axle.
Measurements to be made at side wall of
tires as close to the height of center
line as possible.

83. REMOVAL OF REAR AXLE ASSEMBLY
FROM FRAME. (See above)

It is not essential to roll the rear

axle from under grader to remove the gear

carrier, but it is preferable to do so.
l. Place machine on level place.

: 2. Revolve blade until i% is square
across and lock circle latch. Place
blocking under each end of blade abotit a
foot from the ends. T

3. Block both front wheels securely
to prevent possibility of machine rolling
forward or backward. .

4. Move blade downward onto blocking
to stabilize machine. Do not take any
weight off grader with blade.

5. Remove capscrews from each axle
mount (D) end capscrews and nuts (E) from
each axle mount. -

6. Force blade downward, lifting
the front end. It will still be necessary
to jack up under the rear bumger plate to
1ift the frame off the rear axle, but by
lifting the front end first, it makes the
lifting essier and keeps the power grader
from tipping.

T. Roll rear axle back toward the
rear and block under the axle bracket on
frame.

8. Remove the jack from under
bumper plate.
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8L. '"PACER" L4OO GRADER REAR AXLE GEAR

CARRIER. (Viewed from rear of mach-

ine toward front)

Gear and hub group (40) consists of
solid drive on the rear axle of this ma-
chine, instead of a differential (37)
used on the front axle as shown on page
76. The bevel gear (31A), shown above,
locates on the left side of the housing.

85. REAR AXLE GEAR CARRIER REMOVAL.

a. Block up both ends of the axle

housing, then remove both axle shafts (34),

page 64, by following imstructions found

in paragraph 52, (B), (C) and (D) page 68.

b. Remove the nuts from studs (46), see

above.

c. Lift out the gear carrier assembly
a8 a group.

d. In reassembly, reverse the above
procedure and use a new gasket (47).

86. REAR AXLE GEAR CARRIER DISASSEMBLY
AND REASSEMBLY.

a. Remove the nuts on studs (38), caps
(37), end washers (3k4).

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 contact:

1. Paragraph 58, pages 76 and T77.

2. Parsgraph 59, pages 77 and 78,
except sub-paragraph (8

3. Paragraph 60, pages 79 and 80.

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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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 foot from the ends.

3. Block both front wheels securely

to prevent possibility of machine rolling
forward or backward.

A
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"SUPER"400 GRADER REAR AXIE TANDEM DRIVE ASSEMBLY.

87. REMOVAL OF REAR AXLE AND TANDEM
ASSEMBLY FROM FRAME.

If the machine is in operating condi-
tion, 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. 1In this way a second washing
will usually get everything clean and free
of oil. (See caution at top of next column).

Lol - 100

L. Remove the six capscrews (B),
shown above, which attach the support
plate (1) to the main frame itself.

5. Remove the four capscrews at
yoke (4), page 99.

6. Remove pins with keepers and

disconnect the rear steering rams from
the rear axle housing. (See above)



7. Start the engine and operate
(push forward) blade 1ift ram levers (3)
and (8), page 7. Operating these levers
slowly and intermittently will raise the
rear end of the main frame sufficiently
to permit the rear axle, with wheels and
tires, to roll away from the frame.
(Place 2 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
page 102, may be removed from the axle
housing, after removing the six nuts from
studs (19) and (10). The guides (9) and
(16) should be marked in order that they
will later be reinstalled in the same
position.

The shims (12),(13), (17) and (18),
should be wired to each guide during the
dismantling operation. (Hold the verti-
cal shim clearance to about .010).

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) and (16).

If steering rams are removed from
unit, make certain during reassembly to
install the piston rod ends to the axle
housing. (See (A) page 100.)

88. REAR WHEEL DRIVE CHAIN ADJUSTMENT.

To test the chain tension, remove the
inspection covers (Cl) and{C2), page 100.

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 it
there. With a short bar through hole,
test the upper chain tightness. You
should be able to 1ift the chain about
3/4 inch.

When the sag in the chain is in excess
of approximately 2", the chain tension
should be re-adjusted as follows:

Remove &1l capscrews (10); see photo at
right. To tighten the chain rotate the
eccentric spindle hub (3) in correct dir-
ection. Install the capscrews (10).

NOTE: It will be best to remove the
wheel (2) from axle flange (1) before
making this adjustment, in order to see
the gasket (3A) and get the capscrew
holes in the proper location.

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 cen be
adjusted as required. FEach wheel, there-
fore,will have to be raised and chain ad-
Justment procedure followed as directed,
except that the front tandem wheels have
to be held rearward at the top of the
tire when testing the chain tension.

The two Timken bearings (4) and (5) at
right and left side of axle (1), should
have no end clearance. Carefully adjust
nut (6) to accomplish this adjustment,
then lnsert a strong cotter pin into place
to lock the nut (6).

Seals No. 12 and & should be installed
with lips toward tire.

CHAIM ADJUST ING HUB L eccennicity

2
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Secticn A-A

"SUPER" 40O GRADER REAR AXLE CIRCLE AND SUPPORT PLATE GROUP.

89. REAR AXLE PIVOT CASE. (See page 103)
a. General.

Power from the rear axle is trans-
mitted from drive axle (4) (shown on page
103) to drive sprocket (9). Chain (25)
drives the front tandem wheel, while chain
(8) drives the left rear wheel. Inspection
cover (C3), page 100, may be removed to
expose the sprocket (9) together with
chains (25) and (8). Inspection covers
(1) and (C2) may also be removed as re-
quired. Chains (25) and (8) have a mas-
ter link, from which two cotter pins may
be removed, together with link itself,
after which both chains can be removed
from the pivot case.

The illustration (page 103) shows the
left hand pivot case, but the right hand
pivot case is assembled similarly, and the
instructions in the above and following
paragrephs will apply to it also.

b. Drive Axle Removal. (See page 103)

Disconnect both drive chains (25) and
(8) at a point near sprocket (9).

Remove cover (21) after removing nuts
(with lock washers) at (16). Remove cap-
screw (18) and washers (19) and (20).
Remove bearing support (1l) 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.

If seal (3A) is worn or damaged, it should
be replaced, making sure it is assembled
with the lip turned outward.

c. Pivot Case From Axle Housing
Removal. (See page 103)

To remove pivot case (1) from axle
housing (3), proceed as outlined in para-

graph b. Then place a supporting jack under

the center of axle housing (3).
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90. "SUPER" LOO REAR AXLE PIVOT CASE DRIVE SHAFT GROUP.
(Continued from page 102)
Remove all screws with lock washers Reassembly.
at (15). Remove thrust plate (23) with

shims (13), "O" ring (13A), and spacer
(13B). (The end clearance between plates

(2) end (12) should be approximately .010",

and this is accomplished by adding or sub-
tracting shims (13). Pull the pivot case
(1) off of axle housing (3).

Inspect, and if scored or worn, re-
place bushing (6), short (inner), and long
(outer) bushing (7). These bushings
should be pressed in until they are flush
at the outside ends.

ko1

Reassembly is the reverse of the above.
Be sure that all bearing surfaces are well
lubricated at time of assembly. The
annular bearing (17) has a sealed side
which must be turned inward.

NOTE: See pages 3 or 5 for lubrication
of the enclosed chain or pivot case com-
partment.
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91. "SUPER" 40O GRADER REAR AXIE GEAR
CARRIER. (Viewed from rear of
machine toward front)

Gear and hub group (40) consists of
solild drive on the rear axle of this ma-
chine, instead of a differential (37)
used on the front axle as shown on page
76. The ring gear (31A), shown above,
locates on the left side of the housing.

92. REAR AXLE GEAR CARRIER REMOVAL.

a. Block up both ends of the axle
housing, then remove both axle shafts (4),
page 103, by following instructions found
in paragraph 87, subparagraphs 1 to 8 in-
clusive and paragraph 89, subparagraphs
(a) and (b).

b. Remove the nuts from studs (L6),
see above.

c. Lift out the gear carrier assembly
as a group.

d. In reassembly, reverse the above
procedure and use a new gasket 47\
Replace seals (3A), page 103.

91

93. REAR AXLE GEAR CARRIER DISASSEMBLY
AND REASSEMBLY. (See above.)

8. Remove the nuts on studs (38), caps
(37), and washers (34).

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 contact:

1. Paragraph 58, pages 76 and 77.

2. Paragraph 59, pages 77 and 78,
except sub-paragraph (8) and (9).

3. Paragraph 60, pages 79 and 80.

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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oli. HYDRAULIC SYSTEM.
a. General.
The hydraulic system on A-W power

graders is sealed in its entirety, except
for the breather filler cap.

It consists of an anti-foam reservoir,

filters, pump, control valves, rams, and
necessary piping.

It requires periodic attention, and
this can be summed up as shown in the fol-
lowing paragraphs. '

b. Hydraulic 0Oil.

1. The oil in the hydraulic system
can be contaminated by dust of a gritty
nature that is finer than the openings in
the screen of the hydraulic oil strainer.
By maintaining the quality of the oil in
the hydraulic system, you increase the
life of the pump, valves, and rams, and
you also keep your machine at a high de-
gree of efficiency. Change the hydraulic
oil at least twice a year, flushing out
the supply tank thoroughly, using clean
hydraulic oil only. Keep oil 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 sbove 32° F. For temperatures be-
low 32° F. use SAE-5W. Using a heavier
oil than the above will cause air bubbles
and foaming. Either a paraffin or as-
phalt base oil will be acceptable.

c. Reservoir. (See page 106)

1. Consists of an extended filler
tube with cap at the top. A cleanable
screen is provided at the inner end of
the filler tube.

2. Removable clean out cover.

3. Vent.

L. Keep o0il level between the
two cocks.

5. This is the high pressure
oil line which goes to the left
end of the valve bank, at the op-
erator's position.

6. 0il flows from the reser-
voir to the suction side of the
hydraulic pump.

7. Drain plug location.

8. This is a vertical inter-
nal baffle plate, which is welded
in place. Its purpose is to force
all returned oil to raise upward
and then flow over to the intermnal
suction pipe opening (6).

9. When the relief valve dis-
charges oil into the reservoir the
oil is diverted downward through
an internal tube. The oil then
flows upward; see arrows showing
the direction of oil flow to the
0il suction pipe (6).

10. Low pressure oil returned
to the reservoir from the right
end of the hydraulic bank eventu-
ally returns through piping and a
hose (11)sthen flows downward thro-
ugh an internal pipe.

12. Slight oil seepage at the
hydraulic valve bank is returned
via piping to the reservoir at a
port near ref. (12).

13. This is the high pressure
oil fitting which receives the oil
from the high pressure side of the
hydraulic pump.

14. The spring loaded relief
valve is set to unload at 1500 PSI.

Never attempt to set relief valve
without using a pressure gauge, as too

high a relief valve setting will mater-

ially shorten the life of hydraulic
working parts.
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(Continued from page 105.)

d. Pump Strainer.

1. The strainer (1) shown at right,

is located in the suction supply line be-

tween the reservoir and the hydraulic pump

(2).

This strainer will probably need
more attention than eny other item and
ghould be your first thought in case of
sluggish operation or failure of the oil
to properly move the rame.

2. To clean the strainer, unbolt
the body (1) from the head. Remove the
screen, and wash it out thoroly with
air and kerosene, and reinstall.

Should loss of power occur (slow action in
rems or a howling noise in the pump), your
trouble is most likely due to a clogged
screen in the hydraulic oil strainer,

or to the quality of oil used.
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97. 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 ob-
served when disconnecting and re-
connecting established lines.

To install a new pipe or fittings
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.
Tube.

Assemble Nut and Ring to

Meke sure head of sleeve (A) is to-
ward 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 nut one and one-half turns onlv

with wrench to bring up as tight as shown
in 1llustration Step 5.

CAUTION: Never tighten over two
turns as this will distort the
sleeve and tubing, thereby pre-
venting a leak-proof seal.

4
e a
2. ;_J
\
A
STEP 8 |
3.
STEP
4.
STEP
5.

Hydraulic Pipe Fittings
b. Hydraulic Hose.

The connecting hose is amply strong
to stand the pressures encountered. Con-
stant vibration may tend to loosen some of
the fittings and they should be inspected
occasionally and tightened with special
wrenches provided.

€. Hydrasulic Piping.

Always procure replacement piping from
the nearest Austin-Western distributor.
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98. HYDRAULIC PUMP WITH DRIVE PULLEY. Should anything occur that would lead you
For Pacer and Super Dry Clutch Graders. to believe the pump might be in need of
repair, procure another pump, or repairs,

A. General. from your nearest Austin-Western dis-
tributor.
The hydraulic pump is a small, impor-
tant unit and should be handled with care. To adjust pump belt see page 16,
Loss of volume will more than likely be item (14). Loosen front capscrews.
due to loose connections or to a clogged Loosen check nut at (14) and tighten ad-
screen in the hydraulic oil strainer. We Jjuster screw until belt doesn't slip

strongly recommend leaving the pump alone. when the pump relief valve unloads at
1500 P.S.T. Retighten lock nut and cap-
Special Tools for Pump Repair. screvs.
(Not furnished. Can easily be
made locally.)

1/2 Dia. Drill MATERIAL s C.R.5.

1/2 Plate
Seal Driver

%Ll___l 3o

T
o
Ea

1easy/| 14 I+
o

THESE SURFACES MUST BE
CONCENTRIC OR SQUARE
TO EACH OTHER WITHIN
.0005 T.LR.

31/4 Dia. Bore

Bench Mount

Roller Bearing Driver

1 x 45° CHAMFER
16

Bearing Pry Bar A

1 x 45° CHAMFER
32

B f
I 14 & ELAT -.{L &_ ' E 6 L
S \ R |

1soosszklss PUMPS Tﬁbgﬁn 1 DRILL (BREATHER HOLE)
MO SERIES Morons_‘-¥ 8
Bearing Puller Outboard Bearins Driver
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B. Hydraulic Pump Dismantling.
(Hydreco Pump)

1. Clean outside of the pump with
an oll solvent, fuel oil or gasoline, and
dry thoroughly. With file or oil stone
remove sharp edges or burrs from shaft
splines, drill point, keyway or shaft end
before proceeding with disassembly. Mark
sections of pump with prick punch for
proper reassembly.

NOTE: Servicing is facilitated by bolt-
ing the adapter to a special bench mount-
ed assembly plate. (See page 109.)

2. Remove the four cover capscrews
(22) (see above). Remove the cover (20)
which may come off separately or with the
housing (12).

To prevent possibility of leakage,
avoid scoring or nicking machine surfaces
of pump sections. DO NOT USE A SCREW
DRIVER to pry the sections apart. Tap
with fibre hammer, if necessary, to loos-
en. '

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-
assembly.

Note the location and number of gaskets
when disassembling.

Remove driver shaft (13) and gear
(17). 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 is 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

Type "A" Bearing. Type "B" Bearing.
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bearing from being scored. Remove dowel
pins (5) from adapter (3) and cover end
(20), with pliers or a lever jaw wrench.

3. Type "A" Roller Bearings.
(See page 110)

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 gap indicates rollers are worn
excessively. Remove roller bearings by
starting them with & tool shown on page
109. Insert tool under the bearing and
into the cored hole between the bearing
bores (see below). Complete removal of
bearing using puller (see page 109)and
tap out with heavy bar shown below.

(DR

3A. Type "B" Roller Bearings.
(See page 110)

Remove retalning ring and all roll-
Start bearing shell out with tool,
page 109. Complete removal with pull-
er, pege 109. Tap out with heavy bar

as shown at right.

ers.

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.

e

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 & seal seat driver, page 109.

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
plece). To reassemble, coat gear bore
with white lead, and after installing one
snap ring, press onto shaft until the gear
covers approximately one quarter of the
key slot. Hold key in place and press
gear onto 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.

C. Inspection and Check of Pump Parts
For Wear.

l. Wash all parts in oil solvent, or
fuel oil. Dry thoroughly with clean
cloths or dry compressed air.

2. Inspect all parts of the pump.

3. With = small piece of flat file
remove nicks and burrs from around the
bearing bores and drilled holes of adapter
(3) and cover (20) (see top of page 112).
Clean up burrs and nicks on the machined
mating surfaces of housing (12), cover
(20) and adapter (3) (see top of page
112) with India stone and a fine mill
file. Rewash before assembly.
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k. Shafts.
Inspect at bearing points and seal

areas for rough surfaces and excessive wear.
5. Gears.

Inspect edge of teeth and gear face

for scoring. Stone face of gears (see be-
low) and edge of teeth before reasssembly.

6

Gaskets.

Always replace housing gaskets (11)
if dameged. Replace all seal rings (9).

7. Wear Plates.

Replace if found scored or excess-
ively worn.

NOTE: Do not turn wear plate (10) and
(19) as counterbored relief pocket is on
gear side only. If wear plate is steel
backed, bronze side should be next to
gears. Even though slight wear is shown
on gear pattern, check for erosion path

EROSION PATH

8. Check for proper seating of wear
plate in adapter or cover, (below). A
rocking motion indicates either a burr on
face of adapter or cover.

9. Recommended Wear Tolerances.

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".

c. Assembled, the total end clear-
ance between the gear faces and the hous-
ing width should be .0025" minimum and
.0035" maximum.

d.
wear at the roller pattern exceeds
from that of the major diameter.

Replace shafts(13) and (18) if
.001"

e. Replace wear plates (10) and
(19) that have severe score marks or show
erosion marks in the vicinity of the
counterboard relief pocket.

f. If the pump shafts have been
replaced because wear at the roller pat-
terns exceeded .001", also replace the
bearings.

g. Replacement of seal assembly )
(6) and seat (4) is recommended if drive

in vicinity of relief pocket, (see right, shaft is replaced.
above) and replace if in evidence.
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D. Pump Assembly.

1. Type "A" Roller Bearings.

Lubricate rollers (7) and (8) with
light grease. Coat I.D. of bearing bore
with white lead. Press bearing assembly
into bearing bore of adapter and cover
with tool. (See page 109).

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 & 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 masking sure the counter-
bored relief pocket is FACING the gear.

Place the bearing on the drive
shaft. Now assemble the o0ll seal parts
in the following order: Back up washer,
coil spring, synthetic rubber ring. (Iub-
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 sheft, replace

491

the oil seal assembly.

¢. Wipe off any foreign matter
from seal seat. Lubricate the lapped
surfaces of the seal seat and seal cup
with light oll. Turn the entire drive
shaft aessembly over and install in adap-
ter end as shown below. Use a composition
hammer to drive entire assembly down,
driving bearing into bearing bore. Place
"0" ring seal around wear plate. Lubri-
cate with light oil the section of the
wear plate that comes into contact with
the gear face.

d. Pumps with Qutboard Bearings.

With an India stone polish out
any scratches on drive shaft that were
made when shaft was driven out through
the bearing.

e. Clearance between gear face and
wear plate 1s provided by the plastic shim
gasket between housing, adapter and cover.
With micrometer, measure housing width and
width of gears. (See below).

f. Insert driver assembled gear
(17) and shaft (13) into adapter end.
Line up marks previously made on gear
faces if original gears are reinstalled.
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(Page 110). If new gears are used keep
keyways 1800 apart. Note that on some
models shaft and gear are made in one
plece. Lubricate face of gears with
light oil.

g. Place proper gasket as selec-
ted by chart (below), over gears and on
face of wear plate (10). If it is not’
practical to use micrometers to measure
gears and housing use a gasket that
measure:s .002" thickness.

h. Line up punch marks and place
pump housing (12) over gears and gasket.
Tap down with fibre hammer.

i. Select another gasket from
chart or if no measurement (para. 2e) is
available, use & gasket of .002" thick-
ness. Place gasket on housing face. Iu-
bricate gear face with clean oil.

J. After selecting proper gasket
from the chart, and putting it in place
on the housing face, install the wear
plate, making sure that the 1/16" deep
counterbored relief pocket is 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 around each shaft.
Put cover (20) in place and tap down, be-
ing careful not to pinch "0" ring seal (9).

Chart below indicates color,
number and location of shim gaskets to be
used to provide proper clearance between
gear face and wear plate.

CLEARANCE CHART

NOTE: Only plastic shim gas-
Gear Width Greater  kets are used on 1500 Series
(+) or less (-) Pumps
THAN HOUSING WIDTH ADAPTER SIDE COVER SIDE
1500 SERIES +.002 002 002
PuMPs +.001 .001 002
001 .001 .001
-.001 -- .001
-.002 -- --
COLOR CODE; 001 - Amber .002 - Red .0015 - Purple

If gears are so worn that housing
width becomes more than .0035" greater
then gear width, both gears (17) should
be replaced.

k. Install dowel pins (5) in

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 pinch "O" ring
seal around wear plate.

Install four capscrews. Pump
may be furnished with either hollow head
capscrews or hex head type. If hex head,
be sure that proper washer (21) is in
place before installing. If for any rea-
son replacement of capscrews is required,
always use same type as originally fur-
nished. If hollow head capscrews 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-
screws, using torque wrench set at 60 ft.
pounds torque. After assembly, turn shaft
vith a 6" Crescent wrench. If shaft will
turn with a slight drag and not too freely,
proper clearances are assured between gears
and wear plate. If shaft is too tight or
too free, add or remove .001'or .002"
gaskets as necessary for proper clearance.

3. Assembly 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 109.)

d. Insert snap ring (1) in bearing
bore.

€. Remove grease plug and repack
outboara bearing bore with good quality
bearing grease. Use fingers for repack-
ing. A grease gun will force grease into
the oil seeal and cause it to leak.

E. Break-In of Repaired Pumps .

1. If shop test stand is available
on which the pump can be mounted snd op-
erated against full pressure and at max-
imum speed, the following procedure is
recommended for break-in and test:
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a. Start pump and run for 2 min-
utes at zero pressure. Be sure that test
stand reservoir is filled and that all
inlet and outlet lines are open.

b. By restricting pump discharge
line with needle valve, raise discharge
pressure to 500 PSI for 10 seconds and
lower to 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
shaf't coupling by hand to determine if
drive shaft is free. If it cannot 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 inter-
vals.

€. ©Stop pump and check freeness
as in para. c. Check for possible leaks
at mating surfaces of adapter, housing
and cover and around seal assembly and
the four assembly capscrews.

f. Be sure oil level is up to
normal in oil reservoir. Start pump and
run pressure to 1100 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 used:

a. Mount repaired pump in place on
equipment and run pump at one quarter eng-
ine speed for 5 minutes at zero pressure.

b. Operate control valve until re-
lief pressure is attained, then hold in
this position for 10 seconds and release
for 10 seconds. Follow this procedure for
10 minutes.

¢. Increase engine speed to one-
half throttle, and repeet step para. b for
10 minutes.

d. Increase engine speed to full
throttle, and repeat step para. b for 5
minutes.

€. Idle engine and check pump for
possible leaks at mating surfaces of
housing, adapter end cover, shaft seal
area, and any of the capscrevs.

TROUBLE SHOOTING

POSSIBLE PUMP TROUBLES CAUSES

REMEDIES

L. Cavitation, pump unusually noisy. | a) Low oil supply.
b) Heavy oil.
¢) Dirty oil filter.

a) Fill to proper level.
b) Change to proper oil.
c) Clean and replace filter.

d) Restriction in suction line. d) Remove.

O. Pump takes too long to respond a) Low oil supply.

a) Fill to proper level.

relief valve plunger and relief

or fails to respond. b) Insufficient relief valve pressure. b) Reset to correct pressure setting
using gauge.
c¢) Pump worn or damaged. c) Inspect, repair or replace.
III. Oil heating up. a) Foreign matter lodged between the | a) Inspect and remove foreign matter,

tank to pump.
b) Wrong kind of oil.

c) Oil level too low.

valve seat.

b) Using very light oil in a hot | b) Drain and refill with proper oil.
climate,

c) Dirty oil. c) Drain, flush and refill with clean

oil.

d) Oil level too low. d) Fill to proper level,

e) Insufficient rellef valve pressure. e) Set to correct pressure.

f) Relief valve pressure too high. f) Same as "e".

g) Pump worn (slippage). g) Replace or repair.

IV, Oil fecaming, a) Air leaking into suction line from | a) Tighten all connections.

b) Drain and refill with a non-foaming
type of hydraulic oil.

¢) Fill to proper level.

—
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99. HYDRAULIC CONTROL VALVES.
(See above and Repair Parts Book.)

A separate trouble-free movable valve
is used to control each operating ram,
and all the valve bodies are bolted to-
gether to form a single unit. Each mov-
able valve is held in a 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

0

A

this likewise applies to the seals (k).

Should you believe the control valve
group requires attention, contact your
nearest Austin-Western distributor for
service assistance.

100. HYDRAULIC RAM CYLINDERS.
(See below)

a. General.

The ram cylinders should require
little or no attention through many years
of trouble-free service. The honed cy-
linder walls are of special annealed
quality steel, and pistons are of special
construction to eliminate scoring, by the
use of special molded cups and spacer
shoes. The piston rods are chrome plated.
Shims are provided at the ball sockets to
permit easy adjustment after long hard
wear. The piston rod glands contain a
special packing ring assembly.

In meking cylinder cup replacements
do not replace with leather or other
questionable material, as the special
moulded steel back cups (3A), supplied as
original equipment, 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 chamber.

b Wi W V. V. W W . . . . . Y

23
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BLADE LIFT RAM
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101. BILADE LIFT RAM.
(See page 116)

To dismantle and reassemble proceed as
follows:

1. Lower the moldboard to the ground
and with engine shut off, disconnect the
two hose connections at the top and bottom
of the ram.

2. Remove nuts off the studs (19A)
and swing the rod (8) out sideways.

3. Remove nuts (10A) and (10). The
head (12A) with rod (8), may now be pulled
out of the cylinder (7) exposing the

cups (3A).

4. To remove the cups (3A) together
with the piston (4) and outer spreader
(2A) and inner spreader (5B) from the rod
(8), clamp the socket end of rod in a
vise. By means of a suitable long wrench
remove nut (2D). After removing the nut
(2D) the cups and parts may be slipped off
the rod (8). Loosen cap (18) and remove
the head (12A) with seal parts.

5. Assembly 1s reversal of the above
procedure.

6. Coat the inner bore of cups (3A)
with quick setting compound, such as
Perma-Tex #3, before placing them on the
rod.

7. When retightening the nut (2D)
use a socket wrench with 3 foot handle.
Then drive against the end face of nut,

using & bronze plug and hammer. Then re-
tighten the nut still further. This is
necessary in order to securely clamp the
cups (3A) to the rod (8).

8. Before inserting the cups and
rod (8) into the lower end of cylinder (7),
be sure to install a new "0" ring (114)
into the recess of the head (12A). Piston
ring squeezer or fine wire tightened over
the end of the cup will have to be used in
order to compress the cup for easy entry
into the exposed bore of cylinder (7). Re-
tighten the cap (18) with your hands.

9. To remove the complete blade 1lift
ram group from the machine, lower the
moldboard to the ground and detach the two
hydraulic hoses. Detach the ball socket
(19). Remove the two setscrews (23) and
pull out the two pins (21) and (22).

102. BLADE SIDE SHIFT RAM.
(see below)

a. To remove the complete ram group,
disconnect the ball socket (16), the two
hydraulic hoses, the nut (18) and parts
(19) and (20).

b. To dismantle and expose the ram cups
(5), proceed as shown in paragraph 101, sub-
para. 3 to 8 inclusive. When assembling the
cups, drive against spreader (4) in order
to seat the cups (5).

¢c. When assembling, always install two
new gaskets (2) and "O" ring (12). DNut (18)
should only be tightened slightly, then
cottered.

Ny
A B (g

I17,17A

Circle RH blade arm

BLADE SIDE SHIFT RAM
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103. HIGH LIFT RAM. Remove pin (21). Then remove the two
(See above) setscrews (23) in order to remove the two

shafts (22).
To remove the complete ram group, lower

the moldboard to the ground and disconnect To dismantle and expose the ram cups
the two hydraulic hoses. (2) proceed as shown in peragraph 101,
. sub-paragraphs 3 to 8 inclusive.

104. FRONT STEER RAM. then drive ball stud (24) upward to remove
(see above) the complete ram.
Remove cap (3), also disconnect the two To dismentle and expose the ram cups
hydraulic hoses. Remove nut (30), and (12A) proceed as shown in paragraph 101,

sub-paragraphs 3 to 8 inclusive.
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105. REAR STEER RAM. "PACER" GRADER. (7) proceed as shown in paragraph 101,
(See above) sub-paragraphs 3 to 8 inclusive.

To remove the complete rem, remove the When assembling the cups, drive against
nut (27), bolt (23), cap (21), and discon- the spreader (6) in order to seat the cups
nect the two hydraulic hoses. (7).

To dismantle and expose the ram cups, Always install new gaskets (3).

105A. REAR STEER RAM "SUPER" GRADER. See page 100 for removal from frame. See
Repair Parts Book for illustration of internal parts. Removal of internal parts
will be similar to data on page 117, paragraph 102.

10 b 12 14 & 14 1~ s 8 2l
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106. SCARIFIER RAM. (See above) also cap (1) and two hydraulic hoses.
(Also used with Bulldozer and front
Snow Plows) To dismantle and expose the ram cups
(15) proceed as shown in paragraph 101,
To remove the complete ram, lower the sub-paragraphs 3 to 8 inclusive.

scarifier to the ground. Remove nut (19),
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107. CIRCLE AND DRAW BAR GROUP.
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§
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CIRCLE LATCH MASTER CYLINDER CIRCLE LATCH AND CYLINDER
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108. GIRCIE AND DRAW BAR.
(fee Page 120)

a. General.

The strong all welded circle (2) sup-
ports the moldboasrd and tilting arrange-
ment, {(19) to (22) inclusive, and hydrau-
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 blaede 1s in the ground and while the
grader is moving.

The hydrsulic "finger controls" at
the operator's station, when manipulated,
control the flow of oil. The operator
controls the amount of oil flow; namely,
from the smallest perceptable amount, to
full flow of oil.

Do not lubricate the top side of the
circle. The circle should be rotated st
least half way every dey, in order that
high pressure grease may be evenly spread
by hand, over the inside bore and the
bottom flange of the circle.

L. Draw Bar.
The strong all-welded draw bsr (3)

has & 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 originasl clesrance at the
ball sockets may be reestablished.

Four adjusting screws (23) are nro-
vided for horizontal wear take-up. Shims
may be removed to compensate for verticel
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.

2. Loosen the two vertical bolts
which pass thru the slots of link (20)
(two on eeach side).

3. Move hydraulic blade 1lift con-
trol levers at operator's station to tilt
the moldboard as required, then retighten
all bolts referred to above.

d. Moldooard.

The hydraulic controls at the oper-
ator's station should always be used when
reversing the moldboard. The moldboard
should be raised out of the ground when
this operation is performed.

Both moldboard ends are forged with
an offset which strengthens it and which
makes it possible to bolt in renewable
flush type end boots.

A good operator uses caution when
operating the grader. e does not abuse
it. He stops the grader and backs away
from objects that should first be removed
(dynamited), such as stumps and rocks. Be
careful when operating the grader around
street manholes or bridge abutments.

When the machine is being operated
under muddy conditions during freezing
wveather, always apply a coating of anti-
rust or water resistant grease to upper
shaft (25) and lower shaft (26) for easy
side shifting of blade.

The moldboerd should be side shifted
full stroke to the right and left sides,
at termination of each days work. This is
necessary 1n 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 shafts.

When the machine is not being used,
coat the shafts and moldboard with anti-
rust or water resistant grease to keep
them from rusting.

When operating under dry or dusty
conditions, do not grease upper and lower
side shift shafts.

e. Blade Extensions.
Blade extensions are provided to en-

large the usefulness of your machine for
light work only.
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109. HYDRAULIC BLADE CIRCLE LATCH.
(See page 120)

To unlock the circle it is necessary
to stop the grader, then depress the foot
pedel (22) which is conveniently located
at the operator's station. The hydraulic
piston (11) is thereby moved inward, forc-
ing oil thru lines to the cylinder (30).
The pilston (33) being interconnected with
the latch (39), forces the latch downward,
thus unlocking it. The latch cannot be
unlocked and the circle rotated while the
moldboard is moving material. The circle
reverse control lever at the operator's
station may be manipulated slightly in
order to free the latch for effortless
disengagement.

To bleed the interconnecting lines of
air, loosen screw (42) located at side
of cylinder (30) and depress lever (22)
several times. Then hold it downward and
relock screw (42). Keep filler cap (3)
clean on master cylinder to prevent air
vent from being plugged with dirt. Use
only genuine "Lockheed" or "Delco" brake
fluids. Be sure to keep the reservoir
half full of fluid when bleeding the sys-
tem of air. Should the reservoir be
drained during the bleeding operation, air
will again enter the system, and rebleed-
ing will be necessary. When cleaning cy-
linder parts such as (2), (11), (33) and
others, use alechol.

NOTE: When reversing the circle proceed
as follows: Use the hydraulic controls,
levers (3) and (8), page 7, and 1ift the
moldboard and bit out of the ground. Re-
lease the blade circle latch. (Use foot
pedal (11), page 7.) Always rotate the
circle as required by using hydreulic
power; lever (2), page 7. Never reverse
the circle by placing one end of the mold-
board in the ground and moving the grader
either forward or backward.

109A. ELECTRIC SOLENOID BLADE CIRCLE
LATCH.

A. The following parts are not used
with the Electric Solenoid Latch, namely;
all items shown in the lower left and
lower right of page 120, under the sub-
Ject of Circle Latch Master Cylinder and
Circle Latch and Cylinder. The foot
pedal group (11) shown on page 7 is also

‘not used.

B. Circle Rotation Lever (2) shown on
page 7 will have an electric switch att-
ached to it at the top.

To unlock the Circle it is necessary to
stop the grader. Squeezing upward with
the finger tips at the switch will result
in the electric current energizing the
Solenoid, which in turn will unlock the
latch. While depressing the switch button
the operator may find it necessary to
slightly move lever(2) forward or back-
ward in order for the solenoid to unlock
the latch at the circle.

Latch (39) page 120 is replaced with a
similar latch having & lever at the
bottom which in turn is actuated by an
enclosed Solenoid group.

There is a sketch in the Repair Parts
Book, identifying the items involving
this Electric Latech.

110. CIRCLE REVERSE HYDRAULIC MOTOR.
(See page 123)

The hydraulic oil 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 repeairs or replacements.
To time valves properly, proceed as fol-
lows:

1. Rotate circle with power (as slowly
es possible) to centering pin hole which
has been provided on outer rim of crank
pin flange located at (X). A 3/8" dia-
meter cold rolled pin should be used.
Final centering of pin hole must be done
by manual movement of circle to avoid
shearing of pin.

2. Disconnect the two hydraulic hoses
at (A) end (B) from the cylinder and
valve body which is to be timed. Remove
one pipe plug (C) located on top of the
body and nearest to openings (A) and (B).
Attach air test hose to unplugged pipe
plug hole (C). Remove valve end hex plug
(D) at cam lever end. Loosen jem nut ()
on cem adjusting screw (EE). Adjust air
pressure as low as possible. (Blowing on
end of test hose with mouth pressure is
0. K. as an alternate test.)
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3. Proceed to adjust slotted cam screw
(EE) in the end of the cam lever until the
emount of air blown out of the two open
ports (A) and (B) is equal. This means
that the piston valve (F) is in dead neu-
tral position, while the main 4" cylin-
der piston (G) is on dead center.

Tighten lock nut (E) and cam adjusting
screw, making sure that position of
screw (EE) does not change when tight-

ening lock nut. Recheck air test after
locking nut (E). Remove centering pin at
(X). Screw in valve end hex plug (D)

and air timing pipe plug (C). Connect
hoses.

L. TRotate circle to opposite dead
center hole location at (XX). Proceed
to time other valve after removing the
two hoses at (AA) and (BB), and the one
pipe plug (CC) located under the body
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111. A-W POWER TILT MOLDBOARD.
(Optional Attachment).

This attachment permits the operator to
teke full advantage of the various degrees

of blade pitch without making manual
changes to the tilt links. This is
obtained by finger-tip control of the hyd-
raulic lever (X), see upper right photo.
Pitch change can be made at any time,
with or without a load and with the blade
in any working position. This eliminates
guesswork when it comes to proper pitch.
One angle is used for cleaning ditches,
another for cutting sod, perhaps still
another for grading. The same applies to

491

0il mix operations.
for mixing, one for spreading and perhaps

One angle 1s desired

another for the finish pass. TFor snow
removal, the moldboard is tilted back to
obtaln the proper pitch for rolling or
throwing snow. When ice 1s encountered,
the pitch can be changed by tilting the
moldboard forward, giving a desirably
sharp cutting edge.

The left photo shows the hydraulic cylind-
er (A) and linkage (AA) attached to the
left side of the circle assembly. (There -
is a similar group attached to the other
side of the circle). The photo shows the
moldboard leaned back full distance.
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The upper left photo shows lines(k) The upper right photo shows the new swivel
and(9)attached to the draw bar. valve (XXX) that must be installed.

The upper photo shows the hydraulic lines (6), and (7).
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113. DUOMATIC STEER.
(optional Attachment)

A. This device provides slow and fast
steer, utilizing e steering wheel. (Shown
at the right).

(1) and (2) "X" mark is the point where
the shoulder on the spool (19) engages
the plungers (6) thereby increasing steer-
ing effort.

The counter weight (3A) is located at
the left side of the steering shaft. The
ball stud (3) faces to the rear.

Add four drops of engine oil (50 hours
of operation) at the spring top oilers (4).

Lock nuts (5) hold the spring tension-
ers locked in place. Decreased spring
tension on plungers (6) lessens the hand
wheel effort. Increased spring tension
creates more hand wheel effort. The ball
stud (7) is located on the left side of
the lever.

The ports (8) and (11) drain slight
oil seepage back to the oil reservoir.

When the steering wheel ie turned
right from center towards "X" (2) and the
0il metering slot (9) approaches port (16)
oil slowly flows to the steering ram.

When the wheel is turned left from cen-
ter towards "X" (1) and the oil metering
slot (10) approaches port (15), the oil
will flow slowly, thereby steering the
front wheels slowly.

When the steering wheel is turned
to the left or right of "X" the full
flow of oll is delivered to ports (15)
and (16), thereby steering the front
wheels faster.

Washers (12) and (14) move from their
seats as the movable plug group (20) is
raised or lowered.

Seals (17) are installed with their
lips turned down.

Two thin shims, (.010") and one thick
shim (.020") Ref. (18), are installed at
the factory to center the spool (19). Nut
(20) should be tightened securely.

!
16 |||

14

13

12
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ning full speed.






11%. A-W TORCON CONVERTER. Optional, for use with GM-471 or Cummins C-160 Diesel

engine.
92 inclusive.

A. Converter (X) is of A-W design; how-
ever, the 14" internal Turbine is mede by
Clark Equipment Company, group #CT-374-1.
Hydraulic Transmission Fluid, Type A, is
used in the oll reservoir. The maximum
hot oil pressure at wide open throttle
(grader stopped) is 40-50 PSI. For most
efficient operation, the converter oil
temperature should be kept between 200° F.
and 240° F.

CAUTION: Never let the converter temper-
ature exceed 250° F. Downshift first.

B. The above photo shows the left side
of the GM-471 Engine, the Converter (X)
with dry clutch (XX) attached, also the
two stage Hydraulic Pump reference (3).

C. The pump (3) has two separate inter-
nal pumping compartments.

ko1

Used with Transmission, and Transfer Case group shown on pages 86 to

First Compartment.
and grader controls.

For power steering

Arrow (B) points to the end which
pumps SAE-10W oll, required for steering
the grader and moldboard contrels. 1t
draws oil from the oll reservoir hose Ref.
(6) page 106. The oil flows up the suc-
tion hose (E), (see above), then down
through the cleanable oil strainer (D),
then down into the suction side of the

pump (C).

Second compartment. For Converter
operation.

CAUTION: There is an internal seal

group which separates compartment (B) from
compartment (3).

Arrow (3) points to the end which
pumps type (A) fluid from the Converter
oil circuilt. The oil flows as follows:
From the bottom of the reservoir through
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The above shows the A-W Torcon Converter piping diagram.

line (1) to Ref. (2), (see above diagram),
then through the suction side of the pump,
then out at fitting (4) and up to the fil-
ter inlet port (5). After the oil is
cleaned by the internal filter element,
the oil flows downward through the hose
(7) and (7A), thereafter it flows inwerd
to the converter as shown in the above
diagram.

On a cold start when the oill does not flow
readily through line (7), the oil may
momemtarily flow downward through line (8)
and (8A), then upward through the internal
relief valve (8B) inside the reservoir.
(see above)

The hot return oil flows from the convert-
er through the following lines: From fit-
ting (10) through piping (10A) to the

0il cooler located in the bottom of the

Lol

(Continued from page 128).

radiator core. After the oil is cooled
it flows through line (144) to the bot-
tom of the reservoir return fitting (15).

D. CONVERTER FIUID.

Use Hydraulic transmission Fluid, Type A.
See pages D or F for reference.

1. The reservoir oil level bayonet gauge
and filler cap is item (9) page 128.
Check the oil level every 8 hours of
operation, with engine idling. Keep the
level to the full mark on the gauge.
Cleanliness is important.

2. The reservoir lower drain plug is Ref.
(13). The converter oil temperature

bulb is attached at the threaded port
(12). The converter oil pressure gauge
tubing is attached at fitting (11).

= 12989 =



E. CONVERTER OIL FILTER. See group
(6) page 128.

1. Removal of clamp ring (6) and the
cap will expose the inner removable non-
cleanable element. Cleanliness is impor-
tant, therefore do not remove the cap un-
til it has first been washed and dried.

2. Never try to wash or clean or re-
use the old element. Carefully lift the
0old element out of the housing. Proceed
at once to install a new clean unused
element and be sure to replace the cap
group with new gasket as soon as possi-
ble, so that contamination will not find
its way into the converter oil circuit.
Cleanliness is important.

3. The part number of the filter ele-
ment is Purolator Products Inc. 33316-13.
The Puroletor part number of the gasket
is 62866.

NOTE: The Purolstor part number of the
filter group (all assembled) is 63148-3
The AW part number of the group is PGF-
17270, one filter required per grader.

F. CONVERTER MAINTENANCE SCHEDULE.
1. At first 50 hours of operation.

The element and "O" ring should be replaced
after the first 50 hours of operation. Add
fluid as required. Cleanliness is impor-
tant. Use clean dispensing containers.

Do not use flushing oll for internal clean-
sing purposes. Entrapped flushing oil
will contaminate the refill.

2. At first 100 hours of operstion.

Remove the oil drain plug Ref. (13) page
128, to drain the fluid from the reservoir.
Do not use flushing oil.

To refill the reservoir proceed as follows:

Cleanlinese is important. Reinstall drain
plug (13). Remove breather cap (9) and
pour quantity of unused, clean Hydraulic
Trensmission Fluid, Type A, into the
reservoir at filler tube (9).

Repeat filter element installation as shown
under Paragrsph E, sub-paragraphs 1, 2,
and 3.

Stert and idle the engine at slow speed,
and continue to fill until the fluid re-
mains at the full mark on level bayonet

gauge .

Converter fluid level is always measured
with the converter in operation, and at
engine idle speed.

3. After schedule number 2, and every
500 hours of operation thereafter, repeat
filter element installation as shown und-
er paragraph E, sub-paragraphs 1, 2, and
s

L. Every 1000 hours of operation (cold
or hot weather operation ). Repeat fluid
and filter changes as shown under para-
graph F, sub-paragraph 2.

G. STARTING THE A-W TORCON CONVERTER.

The initial warm up period is the
most important part of converter opera-
tion. After the engine has been started,
the throttle should be left in idle posi-
tion until the engine water and converter
0ill temperatures have reached the minimum
operating temperature.

This method of starting will allow
the viscosity of the oil in the converter
to thin down enough so it will flow free-
ly throughout the converter's working
parts.

The grader can be put to work at
partial throttle and light loads, after
the minimum warm up period has been com-
pleted.

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

H. Always consult the Lubrication and
Preventive Maintenance section, as shown
in the General Motors or Cummins Diesel
Engine Operator's Manual, packed in the
tool box and shipped with the grader.

I. The A-W Torcon serial number will be
stamped into a name plate attached to the
lower right side of the reservoir. (see XX
page 131). The Turbine serial number will
be stamped below the A-W serial number.
The Turbine itself will have the same
number stamped into the Turbine group.
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151413 12 1 10
-115. A-W TORCON CONVERTER. Right side of GM-471 Diesel Engine.

A. The above photo shows the converter

with belt driven tail shaft governor at-
tached. (See separate GM Engine Manual
for all engine services.)

(1) GM-471 engine oil filler cap.

(2) and (3) Water and debris drain

cocks under primary and secondary fuel oil

filters.

(k) GM-471 Engine crank case oil
bayonet gauge.

(5) Belt-driven tail shaft governor.

(6) Governor drive belt and pulley.

(7) Two attaching bolts at slotted
bracket for governor drive belt tension

ad justment.

(8) This is the cooled oil return
elbow from the oil cooler. (See Ref.

(15) page 129.
(9) Fuel line from main fuel tank

491
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shut-off valve. See page 22 Ref. (2)
of paragraph 26.

(10) Full-flow engine oil filter.

(11) GM-471 engine crank case pan oil
drain plug.

(12) Fuel oil return line from GM-471
engine to main fuel tank. See page 22
Ref. (4) and (5) of paragraph 26.

(13) Two stege Hydraulic Pump.

(14) Engine oil water cooled by in-
ternal element. See separate GM-LT71
Instruction Manual for complete service
data.

§15) Water drain cock for oil cooler
(14).

(16) This is the high pressure hydreu-
lic oil hose which comes from the first com-
partment (B), of the hydraulic oil pump,
page 120, parasgraph C.
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Rod (24) is used with GM L71 Diesel Engine.
Rod (14) is used with Cummins Diesel Engine.
See Repair Parts Book for part numbers.

116. GOVERNOR CONTROL LINKAGE used with A-W Torcon Converter group.

H - ENGINE SHUT-OFF
CONTROL

) .
\ "\-::/__
END VIEW

117. TAIL-SHAFT GOVERNOR.

The sbove illustration shows ''Converter" tail-shaft governor linkage adjustment
and other deta. (Continued on next page).
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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 change of pulley becoming
misaligned causing premature belt failure.

¢c. Be sure to fill tail-shaft govern-
or with engine o0il at (XX) 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 2150 RPM.
Stop engine.

2. Check belt on governor drive for
proper tension and wlignment 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 at (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
(I) is approximaetely 23-1/4" 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 varistion 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 21" from ball studs 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-

491

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
(F) on arm (M) securely. This insures the
tail-shaft governor having full travel
on the engine governor.

11. With governor linkage completely
assembled, check travel of arm (K) 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 ad justment screw (B) away from the
stop. :

1l2. Attach engine throttle control
rod (T) at pin (D).

13. Start engine. Test tail-shaft
governor action. To check the governor
action, place transmission in 3rd gear and
low renge, set hand brake, and step on
foot brake pedal. Open throttle to about
the 4th notch on the throttle quadrant, or
approximately 1/k open position. Engage
clutch. Governor will now respond under
these simulated load conditions.

14. Check engine governor to be sure
it has full travel at (G). Use tachometer
and check RPM of engine, which should be
about 2150 RPM under these conditions.

15. 1Idle engine, and check RPM at
idle speed. The engine should idle at
approximately 550 RPM. If this idle can-
not be obtained, it may be necessary to
change eyebolt adjustment (C).

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

Install endless belt on tail-shaft
governor drive. (Use genuine 4-W part.)
To install this belt it is necessary to
remove the propeller shaft (clutch to
transmission), the clutch and clutch
shaft, and the clutch cover from the unit.
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118. CONVERTER. OIL FLOW.

(A) Flywheel to Converter ring drive.
This ring bolts to the flywheel.

(B) Flywheel to Converter stub bearing.

(C) Converter together with Stator
support (D).

(E) Cooled Fluid is pumped into this
port after which it flows through the
spaces between the balls of the Impeller

Hub Bearing (XX), and finally to the

Reaction Member Area (XXX).

After the Fluid has performed it's func-
tion at the Turbine Elements, the heated
Fluid flows from area (*) towards

the bore of the Stator support (D). The
Fluid continues and flows around the
driven Turbine Shaft (**) and eventually
it is discharged through a cored port and
pipe nipple (10) page 136, from which the
Fluid flows vie line (10) page 129, to
the Fluid cooler (10A) located at the
radiator.

(F) This is a Piston Ring Seal. See
above. It prevents excessive lezkage
of heated fluid towards bearing (X).
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(¢) "V" groove for Governor belt.
(H) Flywheel for clutch.
(I) Bolted on clutch cover.

(J) Long end of clutch driven disc hub
turned away from the engine.

(K) Driving Yoke. Has grease fitting
80 yoke will slide on the shaft splines.

(L) Greasse fitting in rifle-drilled
shaft. Provides lubricant for clutch fly-
wheel pilot bearing (LA). (See pages 3
or 5 for schedule?%

(M) Grease fitting. Provides lubricant B. The lower left photo shows the
for clutch release sleeve end throw out machined face of the pressure plate. The
bearing. (see pages 3 or 5 for upper photo shows the one side of the
schedule.) driven disc, with riveted-on facing.

(N) This tube drains seepage Fluid back
into the Reservoir.

For lubrication purposes, slight Fluid
seepage flows toward the right at the

two Piston Ring Seals (F) and (0). All
seepage to the right of (F) and (0) is
drained via ports down into the reservoir
at (N).

(0) Thie Piston Ring Seal also aids in
maintaining Fluid pressure at the Reaction
Member area (XXX).

119. CONVERTER CLUTCH AREA.

A. The clutch and clutch transmission
brake servicing data shown on pages 93 to
96 inclusive should be followed in com-
plete detail.

C. This photo shows the exposed Fly-
wheel (for dry clutch) as attached to the
Converter turbine shaft.
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120. The above photo shows the Converter Flywheel removed.

A. The clutch and flywheel group
operate in a dry compartment. A lip type
seal confines the Fluid to the Converter
Unit and reservoir.

(1) Governor belt slot in housing.

(2) Turbine shaft flange for clutch
flywheel drive.

(3) and (4) consist of high pressure
Converter oil piping from Hydraulic pump.
(see line (4) end (7) page 129.)

(5) Converter oil pressure gauge tub-
ing is attached at this point.

(6) Reservoir Breather with oil level
gauge. Check the oil level every 8 hours
of operation, with engine at idle speed.
Keep level up to full mark.

(7) The low pressure hot return oil,
flows from the Converter through this port
and line (10) (page 129), then, to the
oil cooler located at the lower part of the
radiator core.

(8) The Converter oil temperature bulb
is attached et this port.

(9) This is elbow (8A) page 129. Also
see Ref. 6, page 137.

(10), (10X), and (7) shown in the above
photo carry the return oil from the Conver-
ter to the oil cooler located at the bot-
tom of the radiator core.

(11) This pipe nipple is the upper end
of drain tube (N). See the diagram on page
13k,
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' 121. The above photo shows the Converter group removed from the Engine.

A. - The Converter Unit, Ref. (A) above,
rotates within a dry compartment; see (24).
A lip type seal confines the Fluid inside
the Converter unit end reservoir.

(1) sSteel sleeve (1) pilots in the bore
of the Engine flywheel.

(2) This is the Converter coupling
gear. It bolts to the Engine Flywheel.

(3) Cooled oil is returned to the
reservoir through this elbow.

(+) 0il reservoir drain plug.

(5) Pump for Converter, draws its oil
supply through this elbow.

(6) On a cold start some of the Conver-
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ter Fluid may flow through elbow (6), then
upward to the internal relief valve (64).

(7) The Converter oil temperature bulb
is attached at this port.

(8) The low pressure hot return oil
flows out this port, then flows to the oil
cooler.

(9) Converter oil pressure gauge tub-
ing is attached at the point.

(10) Converter Fluid flows from the
hydraulic pump to this elbow, then to the
internal area of the Converter; see piping

(k) and (3) page 136.

(11) Reservoir oil filler Cap.
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122. Removal of Clutch from Converter.

To remove and reassemble the clutch,
follow all the instructions shown on

pages 95 and 96.

123. Removal of GM-UL71 Engine with A-W
Torcon Converter and clutch from grader.

1. Remove the Converter to transmission
propeller shaft. Remove drain plug and
drain the Fluid from the Converter reser-
voir. Disconnect oil lines at 10, 11, and
12, page 128. (plug all ports.) Also re-
move governor linkage from the Converter
group. Remove the muffler, air cleaner
tubing, hood, fuel lines at fuel tank,
Clutch lever rod at bell housing. Remove
the battery ground wire, also wire at the
generator, and electric starter.

2. After removing the front and rear
engine-to-frame bolts, (17) and (18) page
128 and 131, the Engine and Converter
group can easily be hoisted upward and
away from the grader main frame.

After removel of the group, all open
ports should be plugged, and the entire
group thoroughly cleaned with a suitable
cleaning fluid.

124. Removal of Converter group from
engine and overhaul.

A. After completing work as shown under
paragraph 123 above, proceed as follows:

1. Remove all Engine bell housing-to-
converter capscrews Ref. (2) shown in the
sectional drawing page 139. Support
the Converter by means of a suitable hoist
and move the Converter housing to the
right, thus separating the Converter from
the bell housing. The Converter (A) page
137, will now be exposed to view as shown
except that the coupling ring gear (2) will
remain attached to the flywheel itself.
(It bolts to the engine flywheel.)

2. See page 131. Remove bolts (7) and
the throttle rod, so the govermor (5) can
be detached from the Converter Housing.

3. See page 128. Remove hose couplings
at Ref. (1), (8A), and (7A). Be sure to
plug all exposed hose and fitting openings
so that debris cannot find its way into

the Converter oll circuits.

k. Remove the clutch group (9) page 139.
Follow the disassembly instructlon shown on

page 95 paragraph F.

5. Remove the lock wires and remove the
six flywheel capscrews (8) page 139. The
flywheel may now be lifted away from the
Turbine shaft flange.

6. Remove the twenty capscrews (14)
and remove the lower reservoir cover and
gasket, for clean-out purposes. The relief
valve attached inside is preset to unload
at 50 to 60 PSI.

7. Before attempting any repairs, the
exterior of the unit must be thoroughly
cleaned to prevent the possibillty of dirt
and foreign matter entering the mechanism.
Use clean tools and work bench facilities.

Cleanliness of the respective parts is
absolutely necessary in reassembling.
Dirt in its many forms can and will cause
trouble. Therefore, before reassembling
the torque converter or any of its partis,
be sure all parts have been thoroughly
cleaned with a suitable cleaning fluid.
After cleaning, all parts should be
thoroughly dried with moisture free
compressed air. Keep parts covered during
disassembly.

A thorough visual examination of all
parts should be made before reassembly.
Any parts which show excessive wear or dam-
age should be replaced. Small nicks or
burrs may be removed with a hone or crocus
cloth. Iay cleaned parts on clean paper.
It is recommended that all gaskets, oil
seals, piston rings, and internal lock-
washers be replaced.

Be sure te wash and dry each part before
assembly. DO not wash new bearings; leave
them in their original clean boxes until
assembly time. Wash and clean all hoses
and lines internally and externally before
assembly.

The use of grease is recommended when
positioning new gaskets in their respect-
ive location. Piston rings and rails
gshould be coated with grease to facilitate
assembly.
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The above shows a sectional view of the Converter group.

125. DISASSEMBLY OF CONVERTER WHEEL
ASSEMBLY. Refer to above view.
1. Remove bolts Ref. (1) and lockwashers.

Then separate impeller cover (1) from im-
peller (3A). "O" ring at Ref. (1) may now
be removed from impeller (3A).

2. Remove front turbine hub retainer
ring (20). Turbine hub (3), the turbine
hub bolts and turbine, mey be removed as
a group from turbine shaft. Remove rear
turbine shaft retainer ring (19).

ko1

3. Remove reaction member hub to react-
ion member sleeve retainer ring (18).

. Remove reaction member (17) and hub
assembly from reaction member sleeve (5).
If assembly will not slide from the sleeve,
tapped holes in the reaction member hub
are provided and a suitable puller may be
used.

5. Impeller (3A) will slide from the
reaction member sleeve (5) as an assembly.
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126. DISASSEMBLY OF VARIOUS SUB-ASSEM-

BLIES. TURBINE SHAFTS:
1. Remove capscrews and cap (6).

2. Press turbine shaft (7) and bear-
ing (11) from the reaction member (5).

3. Remove turbine shaft piston ring
(11A) and bearing to turbine shaft retain-
er ring at (11). Press bearing (11) from
turbine shaft (7).

REACTION MEMBER SLEEVE ASSEMBLY:

Remove reaction member sleeve piston
ring (13) from sleeve (5).

IMFELLER ASSEMBLY:

1. Remove oil seal (12) from impeller
hub (5). NOTE: This should be done only
if o0il seal is to be replaced.

2. Remove impeller hub bolts at (4).
Separate the impeller hub with bearing
(15) from impeller (3A). The "0" ring
at (4) may now be removed from impeller
(34).

3. Remove impeller hub bearing retain-
er ring (16) from impeller hub at (4).

Press bearing (15) from impeller hub near
(4).

TURBINE & HUB ASSEMBLY:

‘Remove turbine to turbine hub bolts
(3). Separate turbine (3) from turbine
hub.

TURBINE COVER HUB:

1. Remove turbine shaft pilot bearing
retainer ring; see (21).

2. Using an off-set screw driver,remove
pilot bearing (21) from the hub.

127. ASSEMBLY OF VARIOUS SUB-ASSEMBLIES.
IMPELLER COVER:

Press bearing (21) in hub (1) and
secure with retainer ring.

TURBINE AND HUB ASSEMBLY:

Align holes in turbine hub (3) with
holes in turbine and install turbine to

hub, bolt lockplates and bolts. Tighten
gsecurely and bend corners of lockplates
against head of bolts at (3).

IMPELLER ASSEMBLY:

1. Press bearing (15) into impeller
hub (4) and secure with retainer ring (16).
Install new "0" ring (4) on impeller hub.
Align holes in impeller with hole in the
impeller hub at (4). Install impeller to
impeller hub, bolt lockplate and bolts
at (4), tighten securely and bend corners
of lockplates against head of bolts.

2. Press new oil seal (12) into place
at the bore of (5) with lip of oil seal
turned towards ball bearing (11). Use
CAUTION not to damage oil seal.

REACTION MEMBER SLEEVE ASSEMBLY:

1. Press bearing (11) on turbine shaft
(7) and secure with bearing retainer ring
at (11). Install turbine shaft piston
ring (11A) on turbine shaft (7). (Apply
grease to ring.) Install turbine shaft
(7) and bearing (11) in the reaction member
sleeve (5).

2. Install reaction member sleeve pis-
ton ring (13).

ASSEMBLY OF CONVERTER WHEELS:

Install impeller (3A) on reaction mem-
ber sleeve. Use CAUTION not to damage
plston ring (13). (epply grease at ring.)

Install reaction member (17) and hub on
splines of reaction member sleeve (5).
NOTE: Heavy edges of blades on reaction
member must be outward. Install reaction
member sleeve retainer ring (18).

Install rear turbine hub retainer ring
(19) on turbine shaft (7). Install turbine
(3) with hub assembly on turbine shaft. In-
stall front turbine hub retainer ring (20).

Install new "O" ring at (1) on impeller
(34). 1Install impeller cover (1). In-
stall bolts at (1) and lockwashers and
tighten securely.

Reassembly to grader will be the reverse
of paragraphs 123 and 124, page 138.
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128. HYDRAULIC DUAL PUMP for A-W Torcon
Converter (also A-W Power Reverse
Transmission).

A. The rotation is clockwise, as viewed
from the pulley end of the drive shaft.

B. The end gear section (11) as shown
above, contains the pump gear group that
supplies the oil for operation of the A-W
Torcon Converter. The oil circuit is
protected by a relief valve; see (6A) page
137. This valve screws into & coupling
which is welded into the lower coverplate
of the oil reservoir. The wvalve is preset
to unload at 50 - 65 PSI.

491

C. Section (7) as shown above, contains
the gear group that supplies the oil for
operation of the Grader steering and hy-
draulic ram controls. This oil circuit is
protected by a relief valve; see par. 1k
page 105. The valve is preset to unload
at 1500 PSI.

D. The center section (10) separates oil
compartment (11) from oil compartment (7).

Section (10) consists of an assembled
group as follows: One outer body (10), one
bushing (A), one seal (B) with lip turn-
ed away from the pulley end, and one bush-
ing (C) with "0" ring (D).
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129. HYDRAULIC DUAL PUMP OVERHAUL,(HYDRECO)
A. GSee page 109 for tools.
B. Hydraulic Pump Dismantling.

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 proceeding with disassembly. Mark
section of pump with prick punch for
proper reassembly. .

NOTE: Servicing is facilitated by bolt-
ing the adapter to a special bench mount-
ed assembly plate. (see page 109.)

2. Remove the four cover capscrews
(X) (see page 141). Remove the cover (20)
which may come off separately or with the
housing (11). (see upper illustration).

To prevent possibility of leskage, avoid
scoring or nicking machine surfaces of
pump sections. DO NOT USE A SCREW DRIVER
to pry the section apart. Tap with flbre
hammer, if necessary, to loosen.

Note position of relief pocket and
drilled holes in the wear plate (22) for
proper reassembly.

Mark the drive and driven gears (15)
and (21) with an India stone, for proper
reassembly. Illustration on page 110.

Note the location and number of gaskets
when disassembling.

Remove shaft with gear (18) also gear
(15) and key (16). Remove the plates (22)
and (22A) with "0" rings.

3. See page 141 lower illustration.
Remove the four threaded inserts (D).
These can be removed with & wide bladed
tool.

(When re-installing them, bottom the in-
serts in the threads. They must be flush
with the surface, or preferably below
the surface).

(Remove the sharp edge of the keyway (16)
with an oil stone).

The center section (10) can now be loose-
ned and slipped off of the shaft (1).

Check the condition of the internal bores
of bushings (A) and (C).

Upon reassembly, be sure the inner seal
(B) is in good order. Be sure the key-
way at (16) is honed down with an oil
stone becauge the sharp edge of the key-
way can cut and ruin the lip of the seal
(B). The lip of the seal (B) should be
turned away from the pulley end of the
shaft (1). 0il the bores of bushings (A)
and (C) during assembly.

loosen and remove wear plate (8) and "O"
ring, with housing (7) and the lower gear
with shaft. Remove snap ring (9A) end
gear (9). Remove wear plate (6) and "O"

ring.

Unbolt the adapter end from the bench
plute.

This pump is equipped with an outboard
ball bearing (4). Be sure to coat end of
shaft with white lead and remove any burrs
before pressing out, to prevent the bear-
ing from being scored.

Remove the driven shaft (1) and parts by
pressing on the keyed end of the shaft.
Remove the bearing (5) and the seal group
(23) and (24) from shaft (1).

Remove dowel pins (12) from adapter (25)
and cover ends, with pliers or a lever jaw
wrench.

Reassembly of the items up to this point,
will be performed in reverse sequence.
Cleanliness is important.

4. The balance of pump rebuilding in-
structions will be the same, beginning
with paragraph 3, page 111, Type A roller
bearings, to page 115;all inclusive.

Remove the four Allen head capscrews (DI).
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129A HYDRAULIC DUAL PUMP OVERHAUL
(Webster-Electric)
A. Hydraulic pump dismantling.

1. Clean outside of pump with an oil
solvent, fuel oil, or gasoline, and dry
thoroughly. With file or oil stone, re-
move sharp edges or burrs from shaft
splines, drill point, keyways or shaft.
end before proceeding with disassembly.
Mark sections of pump with prick punch
for proper reassembly.

NOTE: Servicing is facilitated by
bolting the adapter to a special bench
mounted plate. ?

2. Remove the two capscrews (3) and
separate the two pump sections.

B. Disassembly - (Front Section.)

1. Remove the two capscrews (3) at-
taching the adapter assembly (7) to the
pump body (5). Lift the adapter from the
pump carefully to avoid damage to the
seal (5-B) (Splines and key seats should
be masked with tape by starting at seal
seat and lapping each turn 1/16" over
the last and progress outward.)

2. Inspect seal for wear and cuts
and if found to be defective, press seal
out of adapter and press in a new one.

3. Remove drive shaft (8) and ball
bearing (10) CAUTION: Do not damage shaft.
If necessary shaft can be left in pump
until the stack has been separated and
then removed by lightly tappinz it out of
the body.

4. Remove the eight capscrews. Two
(13) thru the dowel pin holes and six (25)
external.

5. With soft hammer, gently tap the
stack apart until the pump can be disassem-
bled by hand. CAUTION: Never pry any
parts apart since this will raise a bure
and possibly prevent satisfactory reassem-
bly of the pump.

C. Assembly (Front Section)

1. Stone all mating surfaces to re-
move any burrs that may be present.

2. Wash all parts until clean in a
solvent and air dry.

3. Install wear plate (21) (22) with
flat surface down in both body and cover.

L. 1Install back-up ring (26) in body
and cover.

5. Install O-ring (29) in recesses
inside of wear plate grooves of cover
and body.

6. Install wear plate retaining plate
(19) on cover.

7. Install sealing ring (26) inside
of retaining plate (19) with 1lip toward
cover.

Lol

8. Install wear plate (21) with
entrapment relief grooves in cover (5).
Pressure loading ports (1/8") toward load-
ing ring and bronze toward gear.

9. Install dowel pins (25) in gear

plate (18).
10. Install gear plate (18) on cover (5).
11. TInstall gears and turn them to

insure there 1s no interference with the
gear plate, Lubricate gears with SAE
No. 20 oil or system hydraulic fluid.
12. Install wear plate (22) without
entrapment relief for body side (6).

13. 1Install wear plate retaining plate
(20).
14. Install sealing ring (24) between

wear plate (22) and retaining plate with
11ip toward body.

15. Install body (6) on pump.

16. 1Install eight capscrews. Two (13)
through dowel pin holes and torque 18-22

ft. 1bs. Six (25) external and torque 32-
37 ft. lbs.
17. Press ball bearing (10) on shaft

(8) with arbor press. Install washer (27)
and snap ring (28) to secure bearing on
shaft.,

18. Install bearing and drive shaft
assembly in pump.

19. Install adapter assembly.

20. Rotate drive shaft to insure no
interference with rotating parts. A
smooth heavy drag indicates a good pump.
A jerky drag or frozen pump indicates an
improperly assembled pump.

D. General

1. Alignment

The tolerances and allowances cn zll
parts of this pump are held very close
making alignment very important. All
machining references are made from the
dowel pin holes. The dowel pin fit should
be a heavy wringing fit to a loose slip
it and the dowel pin should extend
equidistant into the body and cover on
reassembly of the pump. Since your pump
has operated a considerable number of
uours before rebuilding, it can be assumed
that the bearing bores are in proper align-
ment.

2. Beerings

a. Needle bearings (5C) close visual
inspection will generally indicate the
condition of the bearing. The needles or
shell should not be spalled or have case
failure. The shaft and bearing shell
should not contact and the needles should
be held in securely by the shell. If a
faulty bearing is found the assembly con-
taining it should be replaced.
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b. Ball bearings (10). This bearing
should also be checked for spalling and
case failure. This outer race should not
turn in the housing bore.

c. All bearing components must be
checked for cleanliness before rebuilding
the pump. All bearing components must
turn smoothly when assembled. If the
components turn erratically after all
possible foreign matter has been removed,
the bearing must be considered defectlve
and replaced.

3. Shaft Seals.

The 1lip of synthetic seals (5-B)
should be checked to insure there are no
cuts or nicks. The rubbing surfaces of
mechanical seals must be smooth and free
from nicks, scratches, and ridges. If a
ridge can be felt with a finger nail on
any rubbing surfaces of a seal it must be
considered defective. All rubber sealing
components of seals must be pliable and
free from cuts and excessive wear. A
defective seal will sometimes be indicated
by air bubbles in the reservoir.

L, Drive Shafts.

If the wear of the seal can be felt
with the finger nail the shaft (8) should
be polished or replaced. As an expedient
a seal seat with a smooth groove no more
than a few thousandths deep will probably
function without the shaft being altered.
If wear has roughened the seat 1t is
possible to polish with crocus cloth to a
satisfactory finish if wear is not too
deep. If the drive gear spline shows a
considerable amount of wear it should be
replaced.

5. Gears.

Gears (9) (23) that are to be used
over should be free from burrs, scores,
gouges, and pickup. The tooth tips should
be lightly stoned to remove any burrs or
pickup. The face of the gear should be
sharp and square with the gear teeth. This
edge should be free from burrs but never
rounded. The bearing surfaces should be
free from scores, pits, and spalling.

6. Gear and Gear Plates in general.

Always insure that there is no inter-
ference between the gears and gear plate
before tightening a pump up. They should
always be replaced in sets, never in
components unless the other components can
be restored to a like new condition. The
damage done by the original components in
seating themselves is generally so severe
that it cannot be tolerated by new parts.

Always try for the median clearance between
the gears and gear plate of .0005 in thick-
ness and .001l5 on the diameter. Always in-
sure that the drive shaft fits freely in
the drive gear since end loading of the
drive gear will upset the balanced loading
of the pump.
T. Wear Plates.

Wear plates (21) (22) should be flat
parallel and free from scores and gouges.
If a wear plate is cleaned up by honing
or grinding its clearance with the retain-
ing plate should be .005. Never remove
more than .010 from a wear plate.

8. Retaining Plates.

Retaining plates (19) should be flat

parallel and free from burrs.
9. Sealing Rings.

Sealing rings should remain close
to their original shape, hest will cause
them to take a set. They should also be
free from cuts and abrasion.

10. Loading Rings.

Loading rings should be free from
cuts, nicks, and erosion. This ring can
be easily removed by directing a compress-
ed air stream at it.

11, Back-up Rings.

Back-up rings should be free from
breaks, cuts, nicks and extrusion. Extru-
slon is caused by excess heat.

12. Body and Cover.

The pump side of the body and cover
should be free from nicks, scratches, and
cracks. The ball bearing bore should be
smooth and free from wear caused by turn-
ing of the outer race of a defective ball
bearing.

13. Adapter Assembly and Mounting
Flange.

The Adapter Assembly and Mounting
Flange should be free from burrs or any-
thing that would tend to affect alignment
with its power source.

k. Genersl.

Cleanliness is of the utmost import-
ance when working on any hydraulic equip-
ment. A supply of cleaning solvent for
cleaning is required with power cleaning
equipment preferred. In general, all parts
should be free from burrs, nicks, scratches,
cuts, abrasions and sharp cutting edges.
This is important in areas where seals,
O-rings and alignment are concerned. Any
part in contact with an O-ring and seal
should have a gurface finish of 40 RMS or
better.

The reworking of parts in a machine
shop should be done with caution. The
removal of .010 from any part to clean it
up probably would not affect the part
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strengthwise, but the interference caused
by its removal could lead to early fail-
ures of the pump. It is suggested new
parts be used rather than attempt any
extensive rework.

In reassembling the pump there
should be no interference between the load-
ing ring and sealing ring. Any extrusion
from the flange or the sealing ring should
be removed. O rings and seals that can
become dislocated during assembly should
be secured with a temporary adhesive
(heavy grease for example).

Before tightening a pump after
assembly always turn the gears a sufficient
amount to assure removal of any foreign
particles from between the gears and wear
plates, and also that there is no inter-
ference between any of the parts. This is
necessary because when the pump is tighten-
ed the rubber parts will not be properly
seated and the pump will in all probability
turn with difficulty meking it impossible
to tell whether it is normal or a malfunc-
tion.

Always torque all bolts evenly to
avoid any distortion of the parts; this
is important on the body and cover.

Lubricate the pump well before start-
ing it; break it in slowly and apply about
200 PSI. of pressure to force the wear
plates away from the gears for initial
lubrication.

E. Disassembly (Rear Section)

l. Wash exterior of pump and scribe a
line or center punch the cover, gear plate
and body to indicate proper arrangement
for reassembly.

2. Remove the eight capscrews (L1,46
and 47) and the pump can be disassembled.
Be careful not to damage the oil seal (35-
B) in body assembly. Any sharp corners,
grooves, shoulders and keyways will damage
a new seal, therefore the outer end of the
shaf't should be wrapped with a layer of
transparent scotch tape, starting at the
seal seat, lapping each turn perhaps 1/16"
over the last, progressing outward.

3. Inspect seal (35-B) for wear and
replace if damaged. Note position of the
seal case relative to the outer surface
of the front body assembly (35) and press
old seal out. The replacement seal should
be inserted with the principal lip facing
inward. Care should be exercised in press-
ing the seal squarely into the body (35).

4. The drive shaft (37) should be
inspected for wear on the seal seat.

F. Reassembly (Rear Section)

l. Stone all mating surfaces to re-

move any burrs that may be present.

2. Wash all parts in a solvent and
air dry.

3. Set body (35) with ground face up,
the shaft extending downward.

4, 1Insert idler gear and shaft assem-
bly and mesh with drive gear.

5. Stone sides of gear plate to re-
move any burrs. Using very diluted white
shellac, (water like consistency), paint
thin coat on body side of gear plate (38)
staying 1/8" away from gear pockets where
possible. Place over gear set observing
the scribed witness marks on it and the
body (35) and push firmly against body.

Shellac exposed gear plate surface.

7. Lubricate gears with clean SAE
No. 10 oil.

8. Stone ground surface of cover (34)
and lower onto shaft ends and dowels.

Tap firmly into place, checking scribe
marks.

9. Insert and tighten cover screws
securely, then reverse pump and insert and
tighten body screws.

When above procedure has been properly
done, pump can be turned freely by hand.
Any tightness is likely due to burrs or
dirt, or lack of square machining where
salvage work was performed. A momentary
tightness can be due to surplus shellac
hardening on the ends of the gears, but if
s0 will break in brittle fashion after a
degree or less of rotation. Any persistent
or periodic tightness requires disassembly
and correction.

10. Install "O" ring (1) in groove on
shaft (37) and coat with vaseline prior to
mounting the front and rear sections
together.

G. General

If cover (34) and body (35) surfaces
are worn where gears bear, they should be
resurfaced on a surface grinder, first
stoning the back surface lightly with a
flat hone to remove any burrs or nicks
which might destroy paralellism.

It is almost certain to be necessary
to replace gears if cover, and body require
resurfacing. Always replace gears in sets.
Normally the shafts do not require replace-
ment unless abusive shock loads and over
pressure operation have caused a keyway
failure in the drive shaft.

If the wear of the seal can be felt
with the finger nail on shaft (37) it
should be polished or replaced. As an
expedient a seal seat with a smooth groove
no more than a few thousandths deep will
probably function without the shaft being
altered. If wear has roughened the seat
it is possible to polish with crocus cloth
to a satisfactory finish if wear is not too
deep.
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130. The above photo shows the A-W Converter (X) with A-W Power Reverse Clutch (XX)

grOuUpE.
A. This is opticnal, for use with a B. The shift chart and operating con-

GM-471 or C-160 Cummins Diesel Engine, trols (A) and (C) with instructions are

and requires a L-gpeed Transmission and shown in paragraph 10 , pages 9 and 10.

a Single speed transfer case.
C. The Converter section (X) as shown
This combination will provide L4 speeds in the above photo is the same as covered
forward and L4 speeds in reverse. in pages 128 to 140 involving text cover-
ing the Converter itself, but with the
The speeds are shown in the center col- exception of following differences:
unmn of the speed chart on page 35.

1. Page 128, paragraph 11L.
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Sub-paragraph A. The Power Reverse
0ll pressure gauge, is approximately
60-70 PSI. See item 18, page 8.

Sub-paragraph B. Omit entirely.

Sub-paragraph C. Page 128 and 129.

The text is substantially correct, except
follow the oil flow chart shown on page
145, and pump overhaul instructions shown
in paragraphs 128 and 129, pages 141 and
142, except that the relief valve unload-
ing pressure is 60-70 PSI.

2. Page 134, parasgraph 118.

Disregard clutch items (H), (I), (J), (K),
(L), and (M) on pages 134 and 135. Also
clutch items on page 135, paragraph 119.

3. Page 138, paragraph 123.

The removal of engine with Converter and
Power Reverse Clutch assembled will be
substantially the same as shown in the
text, except severasl additional oil lines
will have to be disconnected at the Power
Reverse Clutch group, also the removal of
2 additional frame to case bolts, Ref.
(XXX). See page 143.

4. Page 138, paragraph 12L.

Disregard sub-paragraph (4) and (5) clutch
details, also clutch item (9) on the illus-
tration page 139.

D. The upper right illustration shows
the Relief Valve which is used to control
and protect the oil circuit of the com-
bination AW Converter and AW Power Reverse
Clutch assembly.

1. This valve is shown on page 145, as
item (9A). It screws into a nipple weld-
ed into the lower coverplate of the con-
verter reservolr. When used with the A-W
Power Reverse-Converter combination,it
is pre-set at time of assembly to unload
at 60-70 PSI.

2. CAUTION: When a grader has an A-W
Converter only, then the factory pre-sets
the relief valve unloading pressure at
approximately 50 PSI; see page 141, para-
graph 128, sub-paragraph B.

E. The Converter-Power Reverse Clutch
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reservolr breather and oil level gauge is
Cap (1), page 143. The vent for the Power
Reverse Compartment (XX) 1is Cap (2).

The Converter (X) oil reservoir page 143,
and the Power Reverse (XX) oil reservoir,
are interconnected at the bottom through
cored holes in the housings. The return
0oil flows from the Power Reverse to the
Converter reservoir.

The o0il return hole (*) for the Power
Reverse Case, also the seal "0" ring (30),
are shown on the illustration page 146.

The cored hole (*) for the Converter re-
servoir is shown in the photo on page 136.
The expansion plug shown in the photo is
used only when the grader has a Converter
with Dry Clutch combinstion.

When the grader has a Converter-Power
Reverse Combination, the expansion plug
(*¥) page 136, must be removed, so that
the oil can return to the Converter re-
servoir near point marked (¥); see page
145,
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132. REMOVAL OF GM-471 ENGINE WITH A-W TORCON CONVERTER AND POWER REVERSE TRANS-

MISSION.

A. The quickest way to expose the Con-
verter or Power Reverse Clutch Group for
internal inspection is to remove same as
an assembled unit exactly as shown in the
photo on pege 143.

B. Perform removal as shown on page
138, paragraph 123, sub-paragraphs 1 and
2.(also remove 2 bolts at (XXX) page 143.)

C. To work on the internal parts of the
Converter, proceed as follows:

Lol

1. Remove the 12 capscrews Ref. (63),
(see above) while supporting the Power
Reverse with a suitable hoist.

By shifting the Power Reverse group
to the right, the spline of the main
shaft (41) will slip out of the drive
flange (45). Lower the unit to the
ground.

2. Proceed to remove Converter from
Engine, see page 138, paragraph 124, sub-
paregraphs (1), (2), (3), (6) and (7).
Perform work as shown on pages 139 and 1L4O.
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D. To work on the internal parts of the
Power Reverse Clutch Group, proceed as
follows:

1. Remove all lines 62 (see page 1u46).
Remove the side cover from the case (7).

Remove nuts (12) and cap (23). Loosen
nut (24). Remove expansion plug (33) and
snap ring (35). Pull the shaft (34) with
bearing (21) out towards the right. Gears
(38), (27), spacers (31), and (28), will
drop down in the case and out of the way.

2. Remove nuts (12) with bearing supp-
ort (49). The following items will come
out with the support and in the following
order, namely items (36); (37}, (39), (40),
(b1), (k2), (47), (48), (12), (13), (12),

(50), (51), (52), (17), (53), (54), and
(1) with discs attached, also washer (3).

3. Remove yoke (60), snap ring (20);
then pushing in the left direction remove
the output spider (2) with bearing (17)
and gear (22).

L. Remove nuts (12), cap (11), bearing
(21), and seal (19). Remove reverse idler
pin (14) with key (15), end gear (8).

Lift out gears (38), (27) and spacers (31)
and (28). Remove bearing (32).

5. Carefully wash and dry the case in-
side and outside. Use clean rags for wip-
ing purposes. Inspect parts at assembly
time replacing items as required. Always
install new gaskets, piston rings, and
snap rings. With oil stone remove sharp
edges or burrs from shaft splines, keyway,
or shaft diameters before proceeding with
agsembly. 0il shaft diameters and bear-
ing bores at time of assembly. Cleanli-
ness, and use of good tools are important.

6. Place reverse idler (8) and the two
spacers (9) into place and install the
shaft (14) with key (15).

Install bearing (17) on the spider (2).
Slip the key (18) into the slot of the
shaft. Enter the shaft from left side,
through the bore of the gear (22), lightly
driving it into place. Install bearing
(21) and snap ring (20). Install new seal
(19), (1ip turned in) into cap (11).

Lol

Install new gasket (10) and bolt cap (11)
into place.

T. ZLay gears (38), (27), and spacer
(28) into proper position at the bottom
of case (7).

8. Carefully pull the main shaft (41)
out of the spider and hub group (54).
This will expose the seven piston rings
(47) as assembled to the seven grooves in
the maein shaft itself. Carefully expand
and remove the seven piston rings (47).
Do not damage the piston ring grooves.
Find washer (53).

Remove nuts (12), then loosen and slip
the oil distributor (37) off of the support
(49). Remove seal (40). Remove snap ring
(39). Push on the left end of the hub of
spider (54), to remove it from the support
(49). The pinion (51) can be pushed off
the hub bringing the bearing (17) with it.
Key (52) can now be removed.

9. To disassemble the dual clutch group
(1) from the main shaft (GI) proceed as
follows: The exploded view of the clutch
(see page 148) requires the following ex-
planation: The repair parts book shows
the quantities and same view; however, cer-
tailn items are exactly the same, for ex-
ample: (1), and (29) are the same.(2) and
(28) are same. (3) and (27) are same.

(4) end (26) are same. (5) and (25) are
same. (6) internal spline turned to the
right end (24) internal spline turned to
the left,are same parts. (7) and (22)
are single items; also (23). (8), (11),
(17) and (20) are same. (9) and (21) are
same. (10) and (19) are same. (12) and
(18) are same. (13) and (16) are same.
(14) consists of 5 pieces, which make a
piston ring group, and which is assembled
to the outer diameter of the partition-plate

near Ref. (15).

10. Remove the six Allen screws (1) pag
148, from the right end of the main shaft
Slip the following items off the end of
the shaft nemely, plate (2), four each al-
ternately assembled sintered plstes (3)
and (4). Next remove hub (6) with pin (5).

11, Repeat the above paragraph as applied
to similar parts located on the long end of
the shaft.

- 17 -
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12. Slip the external piston group
(7) off the shaft. (See above)

Lay item (7) under a suitable press,
and slightly compress the internal pis-
ton (22) in order to remove the snap
ring (23). Raise the press, and 1lift
out internal piston (22). Slip the ex-
ternal piston (7) off of the partition
plate (15). This will expose the five
element pilston ring group (14), which
may be reéemoved at this time.

Remove the right and left spring re-
tainer groups off of the partition
plate (15).

NOTE: One spring retainer group con-
sists of sixteen springs (10) or (19),
sixteen pins (12) or (18), sixteen
snep rings (9) or (21), and two retain-
ers (8) and (11), or two (17) and (20).
Use gasoline and air pressure to wash
out the oil ports of main shaft (41).

- 13. To assemble the dual clutch group
to the shaft (41) proceed in reverse se-
quence to thet shown in paragraphs 12, 11,
and 10. Carefully install new piston
rings (13), (14) and (16).

14. To assemble the main shaft (41)

(see page 146) to the support (49) and
oil distributor (37) proceed as follows:

Assemble bearing (17) to pinion (51).
Install key (52) and slip pinion (51) over
the hub of (54). Insert group (54) through
the bore of (49), and install bearing (48)
with snap ring (39).

Press in & new oil seal (40), install
a new gasket (36), then place oil dis-
tributor (37) on (49), then tighten nuts
(12).

0il and slip washer (53) over the main
shaft, then oll the grooves and carefully
expend and install five new piston rings
(k7). 0il the rings and be sure they are
free to expand and compress in the grooves.
0il thrust washer (53), then carefully pass
the spline end of main shaft (41) through
the (oiled) bore of spider hub (54) and
the (oiled) bore of oil distributor (37).
0il in the bores is required in order that
the piston rings (47) will not be scuffed
or damaged during assembly. (Rotate the
clutch discs as required during assembly.)

15. To install main shaft, support and
clutch to the case, proceed as follows:

Install a new gasket (50). Be sure
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roller bearing (5) and snap ring (4) are
in place and oiled. 0©il and install the
thrust washer (3) over the stub end of
the main shaft.

Enter the clutch end (1) through the
bore of the case, rotating the oiled
clutch discs as required for entry
into the spider (2). Attach the sup-
port (49) by means of nuts (12).

16. To imstall the lower counter
shaft (34), arrange gears (38) and (27)
so the long end of the hub points to-
ward bearing (21).

Enter shaft (34) through the bore of
gear (27), then spacer (28) then gear

(38).

Install spacer (31) over the shaft end,
~ then press oiled bearing assembly (32)
into position. Install the snap ring (35).

Instell olled bearing (21), washer (25)
and securely tighten nut (24). Install
gasket (26) cap (23) and nuts (12). In-
stall expansion plug (33).

17.
parts.
new gasket.

Spray clean oll over the assembled
Re-install the side cover with
Re-attach oil lines near (62).

18. To install the Power Reverse clutch
to the converter proceed as follows:

-Install a new "0" ring (30). Install
& new governor drive belt at flange (45).
Raise the Power Reverse group into posi-
tion so the spline end of shaft (41) can
be entered into the drive flange (45),
then securely tighten the twelve capscrews

(63).
133. TRANSFER CASE DISASSEMBLY.
(For A-W Power Reverse Transmission.)

To remove the trensfer case from the
trensmission, it is necessary to first
follow the procedure outlined in para-
graph 66, page 86.

The transfer case, page 150, is attach-
ed to the mechined rear face of the
transmission in the power division gear
case and contains four gears.

491

Eight large studs (16) with nuts hold the
transmission and transfer cases together
with an oil tight gasket in between.

After these two units are out of the
power grader, proceed as follows:

1. Remove cover (37) end oil
guards (38), page 150.

2. Remove nut (52) on upper drive
shaft (51), also universal joint brake
flange (50). Remove the nuts from the
studs (35) and (16). Bearing cap (34)
may now be pulled out, after which the
shaft (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 Timken bear-
ing and cup, will come out with the shaft.
Keep the shims wired to plate (45) while
in dismantled state. (Turn seal lip in)

’ The upper gear (39) may now be lifted
upward and out of the case, together with
the rear Timken cone (17).

3. Remove the nuts (68) and pull out
the bearing housing (67). Remove cap (61),
nut (58) and washer (57). The gear (28)
may now be pulled off shaft (24).

k. The transfer case (1) may now
be removed from the transmission case,
after sll nuts have been removed from the
studs(16).

5. Remove cap (71), with shims
(72), (73) and (75). Keep the shims
wired to cap (71).

6. Next remove the nut (13) and
yoke (11), from shaft (12). Use a medium
weight hammer and drive against & 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.

7. Remove shaft group (22). The

gear (2) and other cone msy now be lifted
up and out of the case.

(continued on page 151)
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TRANSFER CASE REASSEMBLY.
(Power Reverse)

135.

a. For reassembling, reverse the above
procedure.

b. Before reassembling shaft (12),
clean, inspect, and replace (if necessary)
all parts, such as seals, gaskets, Timken
and ball bearings.

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

d. Place Timken cone (4) (taper out-
ward) over the stud end of the shaft, and
pass the yoke end of sheft (12) through
the right lower hole in the case; then
through parts as follows: gear (2), Tim-
ken cone (4), with taper outward. Turn
seal lip in and tighten cap (8) solidly
to the case (1), after being sure Timken
cup (5) is in place. Then assemble
and tighten solidly the yoke (11), using
washer and gasket with nut (13).

e. Next install cup (5) with taper 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 (4) 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-
ficulty in entering the outer ball bear-
ing (59).

We strongly recommend the use of a
dial indicator attached to the right end
of shaft (24) and indicating in the bore
of the transfer case at the point where
the outer bearing (59) is located.

The indicator reading must not exceed
.002" eccentricity. If it is greater than
.002", then loosen the nuts on studs (16)
and retighten them alternately until all
are tight, then dial indicate the bearing
bore again for final alignment. (Both
faces of the transmission case and trans-
fer case must be clean and smooth. A new
gasket (26) should always be installed.)

g. Slip spacer (27) end gear (28) over
shaft (24).
(22). 1Install support (67), bearing (59),
washer (57), nut (58), and cap (61).

Lol

Install bearings (20) with gear - 4.

WARNING:

WHEN REPLACING BEARINGS (20)

ON (22), THE INNER RACE AND
ROLLER ASSEMBLY SHOULD BE IN-
STALLED FIRST ON GEAR HUB WITH
THE RADIUS TOWARD THE GEAR.

THE OUTER RACE MUST BE INSTALL-
ED WITH THE SHOULDER TO THE
QUTSIDE OR AWAY FROM THE GEAR.

h. Lower the gear (39) in position,
after installing the left cone (17) (taper
outward) with cup (19), together with cap
(34) end gasket (7). (Turn seal lip inward.)

Next insert shaft (51) and right cone (ta-
per outward), with cup (47). Then brake
plate (45) (seal lip turned inwerd) 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 sh-
ould not be preloaded or binding.) Next
install spacer (48) and flange (50), with
brake drum (46). Securely tighten and cot-
ter the nut (52).

i. Install the oil collectors (38).

j. Reinstall cover (37). Cap (77) has
a8 drilled vent for ventilation purposes.
Tube (78) extends downward into the trans-
fer case about 23'". Its lower end is cut
on a 45° bias and the long side of the tube
should be turned toward gear (39).

k. Never attempt to dismentle or make re-
pairs to the transfer case without thorough-
ly studying the cross section diagram shown
on page 150.

POWER REVERSE TRANSMISSION SHIFT COVER.
(see page 152.)

136.

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 1ift
off the shift lever group.

b. Then remove the nuts at studs (264),
after which the rail case cover may be lift-
ed upward and turned over on its back, and
removed from the right side of the grader.
(Mechanic stands on the ground to do this.)

c. Remove the expansion plugs from the
cover, also the three wired setscrews from
the shift rod ends.

Remove the two capscrews (19) with
washers (20). The two outer springs (21)
and balls (22) will now come out.

P 1



137. TRANSMISSION DISASSEMBLY.
(For single speed transfer case,

see page 150.)

In order to disassemble any part of the
transmission, follow the instructions under
"Transmission and Trensfer Case Removal',
paragraph 66, which will permit the trans-
fer case and transmission to be removed
from the grader.

Now remove transfer case from transmis-
sion by following the instructions given
under "Transfer Case Disassembly", para-

(ji graph 133, page 149. You may now dis-

assemble the transmission (as shown on
page 153)as follows:

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

86  p. Remove nuts from studs (32) end pull
housing (31) with shaft (34) away from the
transmission case. Remove nut (27) and
yoke (28). Shaft (34) may now be tapped out

e. Shift both rails into neutral, the
either rail mey 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 abov
procedure.

g. The tension of springs (21) should
not be too tight, otherwise hard shift-
ing will be the result.

h. When instelling the cover to the
transmission, be sure the lower ends of
both shift forks (12) and (16) slide int
the shift grooves of shifters (38) and

(49), page 153.

Lol

of bearing (30). (Examine bearing (30), and

if it requires replacing, be sure to do so.

Also instell a new seal (29).)
87 c. Examine bearing (36). It may be pres-
sed 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 trans-
mission case (77) and face of housing (31).
& The bearing (30) floats on its outside diame-

ter within the bore of housing (31). The

inner diemeters of both bearings (30) and
(36) are held to the shaft shoulders by the
nuts (35) and (27).

2 d. 0il pockets deliver oil through ducts

to the forward side of bearing (30). 1In
view of this, the gasket (33) and housing
(31) must be reassembled with the oil ducts
e turned up as shown.
e. 0il flows through bearing (30), after
which it flows through bearing (36) and back
into the transmission case.

f. Slip the low-second shifter gear (49)
to the left, and pry the snap ring (51)
out of its groove. Slip both of these to
0 left as far as they will go. Drive the
main shaft (59) to the right until bearing
(57) may be pulled off the shaft.

- 152 -
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FOUR SPEED MANUAL SHIFT TRANSMISSION
Used with Single Speed Transfer Case (Page 150) and
separate Power Reverse On Pacer 4L7 and Super L467.

g. Lift up on clutch end of main shaft The three gears (39), (46), and (50) are

(59) and moving it toward the left, 1lift mounted on roller bearings, and each must
it out of case with gears mounted on it. have not less than .006" total end lubri-
cation clearance between the supporting
h. Washer (55) and low gear (50) may thrust washers and ends of gear hubs.
be slipped off the shaft, also forty-eight
rollers (53), sleeve (54), thrust washer k. Remove countershaft bearing cap (60),
(52), snap ring (51), and low and reverse  and nut (63). Countershaft (76) may now
shifter gear (49). be pressed out toward the transfer case end.
i. Expand and slip the snap ring (40) 1. All countershaft gears may be removed
off the shaft. Next slip the following from case for cleaning and inspection.
parts off the shaft: washer (41), 3rd
speed gear (39), forty-two rollers (L42), 138. POWER REVERSE TRANSMISSION REASSEMBLY.

and sleeve (43).
a. Clean and inspect all parts care-

CAUTION: There is e smell pin (44) in- fully. Alweys install new gaskets. Care-
side of this sleeve (43). Do not lose fully check all snap rings for concentri-
this pin as it must be used in reassembly. city and tension before using them again.

Turn all seal lips inward.
j. Next remove the thrust washer (U45B)

and second speed gear (46), together with b. Reassemble the counver-shaft gears.
forty-two rollers (47) and finally, washer
(L8). c. Install a new adjusting nut (63),

page 153, on the clutch end of the shaft.
NOTE: All end clearances of bearings are
controlled by the location of the snap d. Reassembly is the reverse of
ring grooves cut in the main shaft (59). the above procedure.
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ALLISON "TORQMATIC" CT-3340-4
Power Shift Transmission Mainten-
ance.

“139.

The GM-471 Diesel Engine PGF-17238
(70 MM Injectors), is used with the PGF-
16270 Allison "Torgmatic" Power Shift
Transmission.

b. The Cummins C-160 Diesel Engine
PGF-16554 is used with the PGF-16549
Allison '"Torgmatic" Power Shift Trans-
mission.

c. Page 11, paragraph b, sub-paragraphs
1, 1A, 2 and 2A, show engine speed
data.

d. The shift chart for this trans-
mission is shown on pages 11 and 12, to-
gether with full operating instructions
as applied to A-W 40O series graders.

e. Page 12, paragraph g, shows full
Hydraulic Fluid specifications for use
with this particular transmission.

f. When a grader is equipped with an
Allison "Torgmatic" Transmission, one
copy of the Allison Service Manual number
SA-1096 is packed in the tool box at
our factory and included with the grader
at time of shipment.

g. Section 1, pages 2, 3, and 6 of the
Allison Manual SA-1096, shows right and
left views of the CT-3340-4 Transmission
used in the A-W 40O series grader.

Manual SA-1096 consists of ten sections
covering a2ll phases of maintenance infor-
mation applying to the CT-3340-4 Trans-
mission.

h. The tail shaft governor is driven
by a power teke-off (PGF-16343) which
bolts directly against a side part of the
Allison Transmission itself. The internal
gears and bearings are splash-lubricated
from the interior of the Allison Unit.

The tail shaft governor is driven by a "V"
belt from a pulley driven by the take-off
assembly.

The setting of the governmor will be
practically the same as shown on page 132
except that the rod lengths change.

i. The Torgmatic Transmission is
directly attached to the engine crank
shaft and engine bell housing. The drive
yoke at the output end of this unit is
interconnected by means of the propeller

L9l

shaft to a one speed transfer case; see
cross section and brake drum end view of
same on page 155.

j. The one speed transfer case is
mounted on a three point suspension, nanely:
trunnion supports (9) end (7). One cap-
screw (85), washers, and huglock nut.

One capscrew (77), with washers and
huglock nut. The propeller shaft pilots
through the bore of trunnion (9)-

k. Transfer case disassembly.
Remove the propeller shafts. Remove the
capscrews (85), and (77). Suspend the
case with suitable hoist, and lower it to
the ground.

See page 149 paragraph 133, and complete
the following work: Sub-paragraphs 1, and
2.

See the cross sectlon drawing on page
155. Remove the nuts (68), remove sup-
port (67) and pull out gear (22). Loos-
en nut (23) and pull off the washer
and yoke (30). Pull out gear (28).

$." see page 149, paragraph 133, and
complete the following work: Sub-para-
graphs 5, 6, and 7.

m. TRANSFER CASE REASSEMBLY.
See page 151, paragraph 135, sub-para-
graph A. Complete the following work:
sub-paragraphs B, C, D, and E.

n. See page 155; replace bearings (20)
and (17) if required. Replace seal (29);
turn lip in. Install gears (22) and (28).
Install support (67), bearing (19) with
snap ring, and cap (61), bearing (20),and
cap (63).

WARNING:

WHEN REPLACING BEARINGS (19)
AND (20), THE INNER RACE AND
ROLLER ASSEMBLY SHOULD BE IN-
STALLED FIRST ON GEAR HUB WITH
THE RADIUS TOWARD THE GEAR.

THE OUTER RACE MUST BE INSTALL-
ED WITH THE SHOULDER TO THE
OUTSIDE OR AWAY FROM THE GEAR.

See page 151, paragraph 135. Complete
the following work: sub-paragraphs H,
I, J, and K.

Reiustall the transfer case into the
main frame, connect the propeller shafts,
and fill the case with lubricant; see
pages 3 and 4, or 5 and 6, for lubricant
specifications.
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0. The Allison "Torgmatic'" requires
facilities for cooling the heated oil, and
the o0il flow diagram and cooler for this
is shown above.

Ttem (1) consists of an oil filter, A-W
group number PGF-15898. The Fram Corp-
oration group number is FH-33-PLOE. The
replaceable cartridge number is 909k.

The cover assembly number is 8735 and the
cover gasket number is 104503. The

TADATOR

service instructions shown on page 130,
paragraphs E, F, and G will apply

with this filter, except the following:
paregraph E, delete sub-paragraph 3;
paragraph F, sub-paragraphs 1, 2, 3

and 4. Consult Allison Manual SA-1096
for drain and filling points. Page 12,
paragraph G, shows full Hydraulic Fluid
specifications.

Item (2) is an oil temperature gauge.
Item (3) is 200 PSI oil pressure gauge.
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139-A Hydraulic Pump and Flow Regulsator.
(As used with Power Shift Transmission.)
A. Hydraulic Pump.

1. Description.

A high capacity hydraulic pump (1)
with a combination flow regulator and
pressure relief valve (2) is used with
machines equipped with Power Shift Trans-
missions. The functions of these are
outlined under sub-paragraph 3, page 11.

When the brake is applied end the
engine is at low idle speed, this high
capacity (26 GPM) pump permits a greater
volume of hydraulic oil to be delivered
thru the system thereby allowing the
controls to be operated at near the
normal speed. When the engine is being
operated at higher speeds, the flow
regulator dumps over any oil in excess
of 15 GPM. therefore, the controls are
always fed a near constant volume of
oil and the speed of the controls also
remains constant.

491 - 158-A -



2.

8.

DISASSEMBIE, INSPECTION AND REPAIR.

Clean outside of pump with an oil
solvent, fuel oil or gasoline and dry
thoroughly. With file or oil stone
remove sharp edges or burrs from shaft
and keyway before proceeding to dis-
assemble. Mark pump with prick punch
for proper assembly.

Do not disassemble a pump further
than is necessary to correct a
malfunction. During Disassembly,
special attention should be given to
identification of parts for proper
reassembly. This is especially
important in installing cartridge
parts to their proper relationship in
rotation. Place all disassembled
parts on a clean, lint-free surface
for inspection. Carefully remove any
burrs by light stoning with a medium
India stone. Clean all parts except
"0" ring seals in a clean mineral oil
solvent. After drying thoroughly, lay
the parts on a clean, lint-free sur-
face. All internal oil passages in
the cover, rotor, pressure plate and
body must be thoroughly cleaned.

CAUTION

Never use an air hose on or near the
exposed parts because of the presence

kg1
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a.

b.

c.

} 28
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of water and dust in the air system.

All "O" rings, back-up rings and the
shaft seal should be replaced for re-
assembly. All seals should be soaked
in hydraulic fluid before being used.
Refer to above and proceed with
disassembly.

COVER END
Place pump in a machinist's vise,
being certain to use protective jaws.

Clamp vise on flats of mounting
bracket to prevent damasge to body.

Remove four cover bolts (1) that
secure to cover (2) to the body (24)
Remove the cover (2). Note position
of inlet port of the cover with
reference to outlet port of the body
before removal so that the cover may
be returned to its original position
at reassembly.

Firmly grasp pump cartridge (7 and
9) and while turning it slightly,
pull outward on the unit to remove
it from drive shaft (19). Loosening
of pump cartridge may be accomplished
by prying under the flats of the ring
with two screw drivers. Lay the
cartridge aside on a clean smooth
surface for disassembly and inspect-
ion. Remove large "0O" ring from
recess in body.
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L. PUMP CARTRIDGE

a. Remove "O" rings (11 and 13) and
back-up rings (12) from hub and out- Gie
side diameter of pressure plate (10).

b. Remove two screws (4) from face of
wear plate (6). Lift wear plate
from locating pins (3) and remove
pins. Remove ring (7) from around 6.
rotor (9). Remove vanes and inserts
(8) from rotor (9) and remove rotor
from pressure plate (10).

c. Wash and dry all cartridge parts.
inspect surfaces of wear plate (6),
pressure plate (10), ring (7) and
rotor (9) for scoring and excessive s
wear. Light scoring may be removed
by lapping. Replace parts 1f heavily
scored. Check edges of vanes (8)
for wear. Vanes must not have excess-~
ive play in rotor slots or burrs on
edges. Replace if necessary. Check
each rotor slot for sticky vane fit
or wear. Vanes (8) should drop in
rotor slots by their own weight when
both the slots and vanes are dry. If
wear plate (6) is found to be satis-
factory, inspect inside diameter of
bushing (5) for wear or scoring.
Remove bushing if wear or scoring is
evident. If wear plate (6) is to be
replaced, do not remove bushing since
a new plate will incorporate a new
bushing.

5. SHAFT END

a. Lift out shaft key (20) from its
seat in shaft (19). Remove bearing
retaining ring (17) and shaft snap
ring (16) from inside of body (24).
Carefully remove drive shaft (19) and
bearing from body (24) by gently tap-
ping the keyed end of shaft (19) with
a soft tipped hammer.

b. Test the bearing (18) for wear before
removing it from the shaft (19).
Rotate bearing (18), applying a little
pressure to outer race, to determine 8
whether the balls or races have be-
come pitted, worn or cracked. Check
for looseness. If in doubt, remove
bearing (18) from shaft (19). Inspect
outside diameter of drive shaft at
the point of contact with bushing and
sealing lip of shaft oil seal. ITf
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excessive scoring or wear is noted,
replace shaft.

Remove washer (21) from around shaft
bore in body. Using a suitable hook-
ed tool or a drift, remove shaft oil
seal (22) and felt seal (23) from
body (24).

REASSEMBLY
NOTE

Immerse all parts in clean hydraulic
oil to facilitate reassembly and
provide initial lubrication.

SHAFT END

a. Install a new felt seal (23) and
shaft oil seal (22) in counterbore
and body (24). Soak both seals
thoroughly in hydraulic oil before
installing. Meake certain that Llipped
edge of seal is toward inside of
body. Use shaft oil seal driver to
prevent damege to seal during install-
ation. ILubricate the shaft oil seal
diameter with petroleum jelly or
grease.

b. Position shaft bearing (18) in place
on drive shaft (19), being careful
not to cock the bearing. Using an
arbor press and supporting the inner
race of the bearing, press bearing
against shoulder of shaft. Lubricate
the chamfered edge of the shaft.

With tape around end of shaft to
protect seal, install shaft and
bearing into body until bearing is
fully seated. If necessary, gently
tap the shaft with a plastic headed
hammer. Install shaft snap ring and
bearing retaining ring, making cer-
tain both parts are firmly seated

in place.

c. Shaft key (20) may be installed at
this time or after pump has been
completely reassembled.

PUMP CARTRIDGE

a. Install an "0O" ring (14) and back-up
ring in groove on hub diameter of
pressure plate (10). Install a back-
up ring (12) and "O" ring (18)
around large step diameter of pressure



plate. Make certain that smooth sides c. After the unit has been completely

of back-up rings face the sealing rings. reassembled, pour a small quantity
of clean hydraulic oil into the cover
NOTE inlet port. Rotate drive shaft sever-
al turns by hand to check for free
Back-up rings are always installed rotation and to insure complete lub-
away from pressure chamber. rication of the cartridge parts. Cap
the pump inlet and outlet ports to
b. Position large "0" ring (11) in prevent entrance of foreign materials
diameter recess of body (24). Petrol- into the cover or body.

eum jelly or similar grease should be
used to hold the ring in position
during assembly of pump cartridge.

\

NOTE

Direction of rotation is designated
as viewed from shaft end of pump.
Right hand rotation is clockwise,
left hand rotation is counter-clock-
wise.

c. Place rotor (9) on pressure plate
(10) with arrow pointing in desired
direction of rotation. Install insert
in vane (8) and position both parts
in rotor slot. The sharp edge of
the vane must be toward direction
of rotation.

d. Install locating pins (3) in pres-
sure plate (10). Install ring (7)
on locating pins with arrow facing
direction of rotation. Lubricate
rotor and ring with clean hydraulic
oil.

c. Press a new bushing (5) into bore
of wear plate (6), if removed. In-
stall plate on ring. Install two
screws (4) and tighten until snug.

9. COVER END

a. Carefully install pump cartridge on B. FLOW REGULATOR AND RELIEF VALVE
drive shaft (19) and seat it firmly (flow-divider)
in place in body (2k4).
1. The above photo shows the flow

b. Install cover (2) making certain divider (2) as installed on the
that the two locating pins (3) fit machine. Pressure relief setting
into the holes inside the cover (2). 1500 PSI is adjusted at "A"
Seat cover firmly and secure in place above.
with four cover bolts (1). The To adjust, remove lock nut (G)
threads of the bolts should be oiled (see sketch on Page 158 E) and adjust
lightly and tightened to a torque screw (H) to obtain proper set-
of 55% 5 ft. pounds. ting. Adjust with full engine RPM.
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2. DISASSEMBLY AND INSPECTION

If for any reason the flow divide
faile to function properly, it
should be disassembled, inspected,
cleaned and reassembled.

a. DISASSEMBLY PROCEDURE

Remove plug (A), spring (B), pistons
(C end E). Remove relief valve cart-
ridge (J). Remove nut (G), adjust-
ing screw (H), spring (L) and poppet
(M), Remove retaining ring (N),
piston (0) and spring (P).

b. INSPECTION

sure orifice (Q) is clean. The
outside diameters of pilstons should
be smooth, clean and free from

| scratches. If scratches are present,
% examine bore in body (R). When

1 scratches are present, replace parts.

i
B Examine pistons (C and E) making
?

f Examine relief valve piston (0) and
| sleeve (J) for scratches. Make sure
‘ orifice (D) is open. Also make sure
poppet (M) and seat (S) ere smooth
and free from scratches. If any of
these perts are acored, replace
cartridge.

¢. RE-ASSEMBLY PROCEDURE

Clean all parts and passages. Replace
all "0" ring seals, and reverse pro-
cedure as outlined for disassembly.
Make sure all pistons slide freely in
bores without binding or sticking.

d. TEST PROCEDURE

Subject valve to a source of oil
equivalent to that which will be
used in the application. With no
load on elther outlet port, check
volume of oil from "controlled" port.

Apply load of 400 PSI to "controlled"
port and check volume. Apply load
of 800 PSI to "excess" port and
check volume. Volume should remain
within 20% of "no load" conditions.

Block discharge of oil from "controlled’
port and read input oll pressure. This
ig relief valve setting. Adjust

screw (H) (clockwise to raise pressure)
to desired setting. Lock with nut (G).
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'140. The above photo shows a right view of the Cummins C-160 Diesel Engine. (See

separate Cummins Operation and Maintenance Manual.)

A. The engine shown in this photo is
for dry clutch operation and has a vari-
able speed governor built into the fuel

pump.

1. Generator belt tension adjuster.
2. Generator.

3. Fuel return outlet from pump to
fuel tank.

k. Engine shut-off lever. (Operated
by pull-out handle; see page 8, item 4).

5. When the engine is stopped, this
electric shut down valve stops the flow of
Diesel fuel from the fuel tank to the fuel

pump.

To start the Cummins engine proceed as
follows:

A. See page 8. Turn ignition key (16)
to "on" position.

B. Push electric starter toggle switch
(15) to the left and simultaneously push
and hold toggle switch (14) to the left.
When engine starts, release toggle switch

(continued)
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(15), but hold toggle switch (14) to the
left until the engine oil pressure gauge
shows approximately 25 PSI.

6. The Ether starting nozzle is attach-
ed here. (see page 159.)

T. Diesel oil return connection from
injector to fuel tank. (see page 159.)

8. Diesel oil connection from fuel
tank to Diesel oil filter. (See page 159.)

9. Crank case o0il drain plug. -
10. Diesel oil filter (throw away type).

To remove, unscrew in counterclockwise
direction. Install a new cartridge with

seal, procured from your nearest Cummins
Authorized Servicing Dealer.

11. Add engine oil here.

12. Engine crank case o0il dip stick
gauge. Keep oil level near the high mark.

13. Crank case oil drain plug.

14. Hand throttle lever;(page 7, item (10),

~connects to this lever).

15. Full flow engine oil filter.

16. Pulley for hydreulic
drive.

pump "V" belt
(see separate manual for all

engine maintenance.)

N—

141. Fuel system diagram for Cummins C-
160 Diesel Engine, for use with A-W
"Torcon', "Power Reverse' and Allison
Torgmatic' Transmission.

A. The fuel pump has a "High Speed
Governor". Only one throttle arm (X) is
used and the engine control is under the
A-W type of '"Tail Shaft Governor" shown

on pages 132 and 133, except that the wire
shut-off (H) is not used.

B. Pump fuel return to fuel tank.
C. Injector fuel return to fuel tank.

D. Open valve (D) to supply fuel to
filter (E) and fuel pump (F).
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142. The above photo shows a left view of the Cumming C-160 Diesel Engine. (See
separate Cummins Operation and Maintenance Manual).

A. The engine shown in this photo is
for dry clutch operation.

l. Crankcase Breather is oil bath typ
(See engine manual for service instructi

2. To fill the cooling system proceed
as follows: Close drain cocks (10) and
(8). Open air bleed cock (2). Fill the
radiator and when water dribbles out of
cock (2), close it. Then continue to fi
the radiator to within one inch under
the neck of radiator. Start the engine
on idle for a few minutes, then refill
radiator to limit shown above.

3. Engine water temperature bulb is
attached here.

491
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Adjusting link for generator.
Water outlet to radiator.
Belt adjusting screw.

Water pump grease fitting.
Water pump drain plug.

Water inlet to engine.

Engine block water drain plug.
0il cooler.

Electric starter.






143. The above photo shows the Donaldson Donaclone Duo-Dry Air Cleaner. (This is
available for the 400 Series Graders as on option and on special order).

a. This is a dry cleaner and oil is ticles are caught by the filter cartridge
not to be placed in the lower dust cup (c), giving the engine utmost protection
(B). against dust.

The Donaclone's primary lower section AMAZINGLY SIMPLE TO SERVICE.

(A) centrifugal stage alone, which hurls Because practically all dust goes into
dust particles out of the airstream into the dust cup (B), it is only necessary to

the dust cup (B), takes out up to 98% of empty the dust cup daily (or more frequent-
all foreign particles. The remaining par- 1ly if operating conditions warrant).
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b. HOW TO SERVICE LOWER CUP.
(see right photo).

Stop engine. ILoosen clamps (11) and drop
dust cup (10) away from the cleaner. Dump
out the dust and wipe the gesket (9) and
Joint surfaces. Replace gasket (9) if it
shows signs of wear, damage, or leaks.
Wipe the inside of the cup; also the out-
side. Do not use oil, gasoline or oily
waste for cleaning purposes.

c. DAILY OPERATION.
DUST CUP: Frequency of service can range
from every 4 to 120 hours. Daily inspec-
tion is recommended and more often if dust
conditions warrant. Important: The DONA-
CLONE Air Cleaner will not function pro-
perly if dust deposits build up past a 2"
level in the dust cup (10). A tight posi-
tive seal (9) must be made between dust
cup and cleanser after every servicing.
Leakage at this point will increase dust
loading and make it necessary to service
the filter cartridge (5) more often. Be-
cause of the frequency of dust cup servic-
ing and the possibility of gasket damage,
it is recommended that several replacement
gaskets (9), (6), (4), and (2) be kept in
stock at all times.

d. CHECKING THE DURALIFE UPPER CARTRIDGE.
(250-1200 Hours)

B+ .
Excessive exhaust smoke and/or loss of
power may indicate the need for service
at the upper filter cartridge (5). If
equipment is available, measure the air
restriction of the Cleaner with a vacuum
gauge or water manometer at the restric-
tion tap (X), top left of the diagram; see
page 162. Service is required when air
restriction has increased to 20" of water
at high idle for Diesels. After measur-
ing, replace tap plug securely.

e. HOW TO SERVICE THE UPPER CARTRIDGE.
Stop engine. Wipe off cover (1) and
upper portion of Air Cleaner. Loosen
clamps (7) and remove cover. Unscrew
wing bolt (3) which holds washer (4) and
cartridge (5) in position, and 1lift it
from cleaner. Considerable dust can be ﬁ;
dislodged by slepping the side of bottom i
rim of the cartridge (5) with the palm -
of the hand. Do not bang the bottom rim .ﬁ
of the cartridge (5) against any hard
surface. This may damage the rim and

(continued on page 164.)

Lg3, - 163 -



affect the seal (6) when unit is reassem-
bled. If compressed air 1s available,
blow out the cartridge (5) from the clean
air side. An even, bright pattern of
light through the cartridge when a light
is held inside, means the cartridge is
clean. Having spare cartridges (5) and
gaskets on hand will minimize down-time.

f. ASSEMBLY.

Before replacing cartridge (5), wipe out
any loose dust which may be at the bottom
of the cartridge chamber. . Lower cartridge
into position and secure with wing bolt
(3) so that unit cannot be rotated. Be
sure that the rubber-metal washer (4) 1s in

place under the wing nut, and that it is
in good condition. Inspect cover gasket
(2) for damage. Cover (1) should fit in-
to position smoothly, without forcing. If
it does not, check to be sure the cart-
ridge (5) is installed properly.

g. WASHING FILTER CARTRIDGE.

In addition to tapping and blowing, it is
practical to wash the filter cartridge
(5) with any good, non-sudsing household
detergent. Warm water (120-140 degrees
F.) is recommended but is not essential.
Flush unit with a gentle water stream un-
til drain water is clear. Air dry cart-
ridge thoroughly before using. Inspect
after every cleaning for damage or rupt-
ure.

h. CLEANING DONACLONE TUBES.

With filter cartridge (5) and dust cap
(1) removed, inspect the tubes (XX) see
page 162, by looking through them at
a bright light. Dust deposits can be re-
moved with a stiff fiber brush.

i. GENERAL INSPECTION.

Check all connections as described in the
"Causes of Short Service Life" schedule
at bottom of this page.

J. FILTER CARTRIDGE LIFE.

ventilator discharge points. 01l lesks in
the vicinity of the inlet may alsc affect
life. Inspect and insure leakproof connec-
tions at (B).

{. GASKET SEALS:

All gaskets must fit tightly. If dust
cap gasket leaks, excessive dust is carr-
ied to the filter cartridge, shortening
its service life. Leakage of cartridge
gasket or rubber-metal washer under the
wing bolt which secures the cartridge,
will permit dust to enter the engine.

m. CHECK POINTS:

If short service life is still evident

ter the preceding recommendations have
been complied with, check the following
points for leakage or damage: FILTER
CARTRIDGE (5), TOP COVER GASKET (2),
RUBBER-METAL WASHER (4) under wing bolt
securing filter cartridge, FILTER CART-
RIDGE GASKET (6), RESTRICTION TAP PLUG (X),
page 162.

n. WARNING.

Use only genuine DURALIFE Filter Cartrid-
ges (5) in your DONACILONE Air Cleaner. "Wi:
Fit" Elements are detrimental to the per-
formance of your DONACLONE Air Cleaner
and the unit cannot maintain its high
efficiency when substitute parts are used.

DURALIFE Filter Cartridges (5) are pro-
tected by perforated steel cylinders, both
inside and out. This rigid construction
minimizes the danger of damage through
rough handling. They cannot rupture or
collapse, even under high engine vacuum.

The chemically treated filter is cured
to combine structural rigidity with high
resistance to oil and water. It is em-
bossed and plested to provide dependability
and long life.

©. The photos shown in this Air Cleaner
section cover the 14" DONACLONE loose re-
palr parts with the following item numbers:

For safety's sake, replace your DURALIFE 1. Top Cover P-16971
Filter (5) after 1,000 hours of use. 2. Gasket P-16972
While the certridge may function safely 3. Thumb Screw P-16984
for longer than this, the small savirgs L. Washer p-18L62
involved do not justify the risk. 5. Durolife Filter Element P-16973
6. Filter Gasket P-18029
k. PRCBABLE CAUSES OF SHCRT SERVICE LIFE. 7. Cover Clip P-17617
8. Band Assembly P-18028
EXCESSIVE OIL AND CARBON FUMES: 9. Cup Gasket P-17335
The Air Cleaner inlet (A), page 163, should 10. Cup P-18026

be located away from exhaust and crankcase

11. Bolt Assembly P-1783k4
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145. SUPER 500 POWER GRADER SPECIFICATIONS.

STANDARD EQUIPMENT.- All-wheel drive and steer; dry
clutch transmission; hydraulic control throughout,
including steering; Diesel motor with electric
starter, battery and generating unit; adjustable
upholstered seat; 13-foot moldboard; hydraulic

foot-operated service brake and hand-operated
mechanical parking brake on drive shaft.
13.00 x 24, 12-ply tires.
low). No cab or hood sides for engine are in
cluded as standard equipment.

Single
(See tire options be-

ENGINE (DIESEL)

BRAKES:

Foot operated service brake, hydraulic ex-

panding; and hand operating mechanical expending

parking brake.

OPTIONAL EQUIPMENT

TRANSMISSIONS:

Torque Converter:
Make.....Austin-Western
Element..........Torcon
Type.......Single Stage,
three element.

Multiplication...2.80:1

ADD 450 LBS. TO TOTAL WEIGHT FOR SHIPPING

DIMENSIONS: DRIVES:
Wheelbase..... .. 19'-8L" Front with differential.

Overall length.. 26'-5" Full floating axles.
Overall height, Type of universal wheel

BE CAbea v asens GT492"  JolntE.cema s ...Cardan
Overall height, *  Rear is rigid; no differ-
with cab....... 10'-3t" ential.

Overall width. 8'-0" Semi-floating axles.
Turning radius.. 35'-5" Type rear steer..5th wheel

CONTROLS :
BLADE:

Hydraulic, operated from

the cab.
Steer front & rear

Length, standard. 13'-0"
Width (curved height,

moldboard and bit). 28"
Thickness,mold-

17 /s NN coren3/l"
Cut below ground....18&"
Lift above ground.. 16§"
Blade base.......,.1083"
Blade side shift

(precision).eeesses 50"
Circle side shift.. 21%"
Total side shift

Side shift blade.

Operate scarifier,

snow wing.
Kind of oil..

(by power)........ 714" tem, initial £il1l..96 Qts.
Added side shift Pressure relief valve
(maniial).eeseisens 26" unloads at 1500 P.S.I.

Total side shift

(power and manual ) 972"
Max. blade reach beyond
tire(frame straight)90}" LUBRICATION - High
High lift.... up to 90° sure.

open throttle.)

wheels.

Raise and lower blade,
including high lift.

Reverse blade circle.
Side shift circle frame.

bull-

dozer, snow plows and

(Grader stopped, wide

Pres-

. SAE No.-10W
0il capacity-entire sys-

For converter use type
Make...... Y e G e GMC A Hydraulic Transmis-
6Vl sion Fluid.
Capacity initial fill..
Number of cylinders.......... Y 6 B i e DD QEE.
Bore and Strok€.ssseseseess Sl oo ueo| Bo25%5 Maximum hot oil pres-
Gov. speed..cvrenccns i e e e R e 2100 sure at wide open throt-
H.P. at gov. speed (sea level 600)......... 176 tle...(No load) 50 P.S.I.
Ous Ans displacementsireinses sarnses i dn s 425.6 | Sustained-maximum Con-
Fuel tank capacityisesorsonssrssosscascsns . 75 g+ verter oil temperature..
Cooling system (gallons)......se... g 12%g.| ... not more than 240° F,
FElectric SystaM..ureeeronoasassassasnens =¥ 12V | (See page 128).
Electric atarter.,.covenesaensssnaanns R Yes Speeds........6 forward
Tgnition..cos,cesnnse e T R Comp. 2 reverse
Crank case oil capacity......... teeees e b 5 g Power Reversing Clutch:
Crank case oll filter capacity......evvvees 2 Qts. Type.....Hydraulically
Air cleaner oil capacity...... aiotapeiliniesronar s of D QLB actuated, oil cooled.
Type Crank Case oil & Fuel oil..See separate engine Use type A Fluid. When
instruction books. Converter and Power Re-
0il pressure -hot engine (full versing Clutch are used
throttle)......... ey cetesesrasieiaaens 50 P.5.T.| in combination, the oil
by initial £111 will be ..
OPERATING WEIGHTS waiainie e e saeaiees 32 QBB
Speeds........t forwvard
NO SCARIFIER: L reverse
Total welghbt iioiiiyiaiesasee s i snesnene .| 27,915 Power Shift:
WITH SCARIFIER: Type....CT3340 Allison
1 Tothl wedght s cvusiisieionensnnnns ceessaess] 29,115 See separate Allison

CT-3340 instruction
book for complete oil
specifications, at var-
ious operating tempera-
tures.
Speeds....... 4 forward

2 reverse

SCARIFIER ("V" Type)"

Hydraulic Control.
Weight, approx. ship-

ing, lbs....... %¥%1,300
Number of teeth..... 11
Spacing, center to

center.iiiaiens T e

Total swath......... hg"
All teeth are hooked;
have removable points;
measure 1"x3", and are
made of hardened alloy
steel.,

SNOW PLOW:

Hydraulic Control.
Giant "V" Type.

Plowing width..... gr.p"
Height......... ——
Overall width....12'-7"
Weight, approx. ship-

ping, lbs....... ¥3,200
*%*3,500
SNOW WING:

Hydraulic Control.

BULLDOZER:

Hydraulic Control.
Welght, approx. ship-

plng, 308 e *1,650

**%1, 950
Lengthe..vvevnnnn, 910"
Height..vevvvnnnnnn, Lo"
Lift above grade.... 16"
Drop below grade.... 17"

POWER TILT MOLDBCARD:
Hydraulic Control.

TIRES:

14:00 x 2k 10-ply
16:00 x 24 12-ply
14:00 x 24 12-ply
cap:

Headroom.......... 64"
(Approx. shipping weight,
lbs.):

Open Typevuveisiaiss 270
Cab enclosure..... .. 455
Enclosed type....... 725

Windshield wiper stan-
ard with cab.

HOOD SIDES FOR ENGINE:
Welght, Ybs i viveien 31

ELECTRIC LIGHTS:

Head, tail, stop, direc-
tional, ceb mounted flash-
er, back-up, spot, iden-
tification, dome, clear-
ance, moldboard.

TIRE PUMP:

Single cylinder, self con-
tained; electric driven.
Welght .vwwwaeves s o 53 lbs.
BLADE EXTENSION:

1' or 2' for either right
or left side.

Weight..60 lbs. per foot.

ODOMETER :
Located in cab.

AUXILIARY BRAKE.
BOOSTER STEER.
DUC-MATIC STEER:

2 speed, hydraulic, with
wheel.

HEATER (TWIN FAN):

Tvpes s wwases ¢ Hot Water
WINDSHIELD DEFROSTER:

iy s e N e ded Fan
HOUR METER.

* Weight of attachment that will use the operating parts already mounted on grader.
** Weight of attachment complete, including all necessary opereting parts.

All fluid capacities are approximate.

Loy
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146. THE ABOVE SHOWS THE GMC 6V-T1 ENGINE FUEL PIPING DIAGRAM.

J 147. THE ABOVE SHOWS THE GMC 6V-71 ENGINE HAND THROTTLE AND GOVERNOR CONTROLS.
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150. STORAGE INSTRUCTIONS.
A. Preparing Engine for Storage.

When the grader is to be idle for a
long period of time it should be stored
in a dry and protected place.

1. The crankshaft must be turned
several revolutions every 30 days.

2. The following procedure should be
followed when the engine is placed in
storage for sixty days or more.

Lubrication instructions should be re-
peated every six months after storage
starts. If these precautions are not
taken, there is great danger that the
engine, pump, and nozzle parts will be
seriously damaged by corrosion and gumm-
ing. Such damage can be very expensive
and far outweigh the expense of the pro-
tection measures advocated.

After disconnecting the battery ground
wire and protecting electrical parts,
wash, steam, or otherwise thoroughly
clean away all dirt and grease.

Drain the engine crankcase and oll fil-
ters and refill to proper level with
specified clean lubricating oil. Drain
the fuel tank and fuel filters.

3. BSecure a clean one gallon can hav-
ing screw top attached. Into the bottom
of the can solder a suitable shut-off
valve and connection. The Primary filter
suction hose is to be attached to the
bottom fitting of the can. Fill the can
with a high quality rust preventing flush-
ing oil.

The properties of flushing oils which
render them useful for this type of appli-
cation are: Good Aging Stability. High
resistance to gumming, oxidation, and
polymerization. Low Pour Point and Vis-
cosity. Freedom from acids, asphalts,
resins, tar, and water.

Open the shut-off valve at the fuel can.

(Remove cap from can.) Fill the fuel oil
filters, bleeding air from same. Start
end run the engine (at ebout 1/4th throttle)
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 by-passed into the
main fuel tank and may later be drained.
Stop the engine just before the gallon
can is empty. This is necessary in order
that the fuel pump, together with fuel
filter and lines, will be full of the
clean oil while the engine 1s in storage.

L. Drain and flush entire cooling sys-
tem. Loosen belt tenslon and wrap in
paper. Partially disengage clutch and
block the foot lever so clutch cannot
accidentally be engaged. Remove battery
and store in a warm dry place. Coat every
exposed or polished metal surface with
a generous smount of grease or other rust
preventive. GSeal every entrance to engine
carefully to prevent entrance of moisture.

B. Removing Engine from Storage.

1. Remove the protecting covers and
seals covering all entrances to the engine
(exhaust pipe, air filter). Fill the
fuel tank with clean fuel of the proper
specifications, making sure the fuel
filters are filled and bled of all sir.
Remove the paper from between the belts
and pulleys and adjust the tension. Drain
the crankcase and refill with oil of the
proper viscosity. (See separate Engine
Manual.)

2. Loosen air intaske at top of the In-
take manifold and pour about two table-
spoons of lubricating oil into the man-
ifold. Install fully charged batteries.
Be sure the proper connections are made.

3. ©Start the engine and let it run
slowly. CAUTION: Do not accelerate the
engine rapidly or operate at high speed
immediately after starting. Follow the
instructions outlined in the separate
Engine Manual.
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151. TOOLS.

a. Standard Tools. b. Tools Furnished on Specilal Order
Only.
6
'
.
~ 5 J
)
Y
Front and Rear Wheel Bearing Wrench.'Pacer"
grader. (also for "Super" grader front
wheels.) V:;i::: D
s
2\ 1
Wrenches (6), (7), end (8) are for the
[ Egg;aulic hose couplings. '"Pacer" and

Super' graders.

Wheel Stud Wrench.
"Pacer" and "Super" graders.

m' Xq ]__ICLI,‘.

Front Axle Universal Joint Bearing Ring
Cap Screw Wrench. "Super'" grader only. Hydraulic Jack

_’ﬁ‘& g NOTE: See Power Grader Repair
4 32 Parts Catalog for part numbers of above
tools (1) to (9) inclusive.

Hydraulic Control Valve Cap Screw Wrench
For "Pacer"” and "Super’ graders.

| )
\s

Grease Gun

"PACER" AND "S " GRADER TOOLS.
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