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~ T0 THE OPERATOR -

Your Hydraulic Crane 1s the reosult of n combination of advanced
engineering and research, skilled manufocturing, and the latest
developments in metallurgicel scieuce. The entire deoign ond con-
struction is such that it cen withatand usege with a winimum of
maintenance, and will operate smoothly and easily with meximum
safety to the operator. ’

A five mechanism such as this crane will alwsys respond best to
conslderate treatment and care. Therefore, before operating it,
we suggest that even the experienced operntor review the entire
contents of this booklet. While the materisl im this booklet has
been prepared in sufficient detail to be of maximum essistence to
inexperienced operators, the "0ld Timers” will find much informa-
tion and many of the illustratione of consldereble help.

If you should need information not givem in this booklet, or re-
quire the services of a trained mechanic, we urge you to use the
extensive facilities offered by the Austin-Wegtern Distributor
in your locality. Distributors are kept informed on the besgt
methods of serviecing end ere equipped to provide prompt, high
class service in the field, or in aun up-to-date service statlon.

When in peed of parts alweys give the Austin-Western Distributor
your crane end englne serial numbers. We suggest that you write
these serilal numbers in the spaces provided below for ready
reference when parts are required.

Crane Berial No..

{Stamped on name plate atitached to
instrument panel)

EBngine 8ertal No.

~ WARBANTY -

Company warrants all Austin-Western products sold to Distributor
for esix (6) months after date of shipment, this warranty belng
limited to the replacement at the factory of such parts as 1t ap=-
pears to Company upon inepection by Compeny to have been defective
in material or workmanship. Company mokes no varranty in respect
to engines, tires, rims, electrical apparatus, or any other trade
accessory not manufactured by Company, such being subject to the
varranty of their respective manufacturers. No warranty is made
or authorized to be made by Company other than hereln seb forth.
Distributor egrees not to mlter any products purchased hereunder
nor to do snything thet will in any way infringe, lmpeach or less-
en the validity of the patents or trade-marks under which Com-
pany's products are mnde or sold,

We reserve the right to moke changes or add improvemenﬁa at any
time without incurring any obllgntion to moke such changee on
machines sold previously.

)
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ALWAYS UgE GAMUINE — AUSTIN-WERTERN — REPAIR PARTH

BATISFACTORY AND EFFIGCIENT OFERATION OF THIS MA.

CHINE 19 ENDANGERED BY THE USE OF INFERIOAR REPAIR

“PARTS. THE USE OF CHEAP AND IMITATION PARTH INVARI.
ADLY MEANS BHOHT LIFE AND HIGHER ULTIMATE CO8T.

I REFAIR PARTS. COULD BE MADE AT LOWER COBT AND
BOLD AT LLESS PRICE WITHOUT BACRIFICING QUALITY WE
WOULD DO 80, THE CORRECT MATERIAL FOR THE PURPOSE
AND THE KNOWLEDGE ACQUIRED THROUGH MANY YEARS
OF MANUFAGTURING ENABLES — THE AUSTIN-WESTERN
WORKS — TO PRODUGE QUALITY THAT WILL NOT BE FOUND
IN IMITATION PARTS. o '

I YOU TAKE AN UNNECESSARY RISK WHEN YOU USE INFERIOR

REPAIR PARTS. WE USE MANY BOLTB, BTUDS, CAP SCREWG,
ETC,, THAT ARE LISTED WITH PART NUMBERS. THESE ARE
MADE OF ALLOY STEEL AND HEAT TREATED TO GIVE THEM
MAXIMUM STHENGTH. THEY MAY LOOK LIKE ORDINARY
BOLTS, STUDS OR CAP BCREWS, BUT USE OF A SUBSTITUTE
FOR THEM WIiLL. LEAD YO BREAK.DOWNG, DELAYS AND
DAMAGE TQ MACHINE,

WHEN ORDERING A TAPERED ROLLER BEARING ALWAYS
ORDER A SET, WHICH CONSISTE OF ONE PEARING CUP AND

ONE BEARING CONE WITH ROLLERS.

ALWAYS USE GENUINE—-—AUSTIN-WEéTERN-—REPAIR PARTA

— BAFETY FIRST —

ACGIDENTS ARE CAUSED 8Y THE FAILURE OF BOME INDI-

“VIDUAL TO ODSERVE SIMPLE AND FUNDAMENTAL BAFE

AULES OR FRECAUTION, ACCIDENTS CAN BE FREVENTED
BY RECOGMIZING THE: CAUSE OF THE ACCIDENTS AND
DOING SOMETHING ABOUT IT BEFORE THE - ACCIDENT
OCCURS, . -

REGARDLESS OF THE CARE USED IN THE DESIGM OF A
MACHINE, THERE ARE POINTS THAT CANNOT 8E COM-
PLETELY SAFEGUARDED WITHOUT INTERFERING  WITH

ACCEBSIBILITY AND EFFICIEMNT OPERATION,

A CAREFUL OPERATOR IS THE DEST INGURANCE AGAINSY
AN ACCIDENT.

MANY AGCIDENTS WOULD BE PREVENTED IF THE FOLLOW-
ING MULE WERE OBSERVED!

“NEVER ATTEMPT TO CLEAN, OIL, OR ADJUST A MACHINE
WHILE IT 13 1N MOTION."
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SECTION I

GFICIFICATIONS

BASIC CRANE SPECIFICATIONS.

BASIC MACHINE equipped with 2-Wheel Drive,
li-iheel pteer, 14.00 x 24-16 ply tires,
60° shipper, UB-264 TIC gas engine,
torque converter, W0 GPM hydrnulic pump,
standard 25° -boon.

GENERAL DIMENSIONS .

ﬁﬁeelbase............................8'-6"

. Overasll length: )
Boom retructed...............23'-1o~1/h"‘
MBINETOME . chuessnnenssarnans s dlic 93/l
Centerline of rotetion to front

bumpex PLAte,.eissosrarranassbis B-1f2"

Overall helghtetueeencesioeasnenasasll?=L"

Overall width:

Wheels 1n..........................B'-O“
WhEell OUbavssresnsrarenannaa Bl 91 2"

- Minimum rench horizontel...eseuecsrvsesl5?

Meotinun reach horigzontal.csesseseenoee 25t
Height, hook to ground, boom
horizoutal........................96-5/8"

" Maxtimum. e1evation. ve.vereenneisnsessn 600

Swing mechanisme,c.sneesa.. Jydraulic Motor;
ring geer and pinion, 360° continuous ro-
tation.

Cable and GrumsccavsreoceeeserActuated by
hydrauiic oil motor, vene-type; self-lock-
log wvorm gear. -

Drum 81Z€...000arvo0ass.10" dln. x 16" long

Cablesesassnersnenscas 1f2" dia. x 280'1ong

Qross vehicle Hadghbaesssoneeeess30,H00 1b3°.

CHASSIS

Mainlzomesssavsrsseasnsesas=NlLl steal, 18%
high rectangular box gsections.

TireBeeecesseassassenseess .00 x 2415 ply

Wheelbiessssaseresasa.Integral disc and rim

Front driving axle:
TYDPC-siraseconcarssancasrsIul]l floating;

" double reduction with' differential.
Driving and pteering knuckles....c.suvesns
seserssernsaranssrasavaressssCardan type

Retr axle - non-driving: . .
Steering knuckleB.ccosrssrsonncorsesrnces

vesssnsassussarscesvertical king pin type

QOscillation:

Without lockoubB.sevedaosssnnvsrasassnnne
persssrsssraasasl0” at centerline of tire

Travenlsslon..crveaeeeA-W; constant mesh}
3 speeds forward end reverse.

Transfor COBC.cssosecsnsossac A=W} conatant
meeh; eingle speed.

Bervice brekes:

Front Wheelu:

DY e cesrvavanevcnassssls” X 3" internal
expanding.

Propeller shaft brake:

TYDE-cverssssresssesHydraulic; internal
expanding; self-energizing.

Locotion and Alz@.......o0.-18" x 2-1/2%
input shaft of transfer cese.

Parking Lrake: .
TYDPCesvesnrwsasrscnnsMochanical; internal

expanding.

Location..s.eeseActs on same shoes as ser=

vice brake on propeller shaft.
Cluteh:

Slzo and LYDeisassscassneeIb” dry; single

dine; spring loeded.
Engine (Onw):

5824

Mnke and Modeleeesvassessonss .. THO-UB-264
Type and number of eylinderscessscecsssas
S aeresseessassreessOverhead Valve - 6 Cyl.

Dore rnd strokesseseeceaass3-11/16 x 4-1/8

HOLHCDOWET 40 ssnensesassresrs.00 at 2000 rpm

Eleztrlenl Systemeescvanrsonsarses.12-volt
Torque Converter:

Gime ond make.,.cseeors..,12" Borg and Beck

Trrque robloecserseesvrnvssrae=ee2:12 0 1
Front Gteers...s.....Booster power steering-

cemsassensssarssuscsss28% Inside turn engle

-0 =

d.

RenY BUeeTetvassnassasacancessllydranlic -
Mretrererarasan 289 {pnide turn nngle
Turning rodiuse:

Without oubriggers..svesssaseinsas15'-0"

With outrlggers.sccevaercorensaaa . 1758"
Operotor’™s nonb.civercsssaarsee Adjuntable
Crane controlo.eceeearnsnesseaseadydranlle
Hydrenlle stecring pump: °

Moke ond 81Z€..vee000.0Hydrece ~ 34 GPM
Hydreullc ‘ersne pump:

Meke Bnd 832€.....40.,..0ydrece - B8 QPM
CRANE IERFOBMANCIE .

Boom LOPPIng Spetdeciovsarassenss 210 vee,
Bwing speed.csssoosvessossaaveanseaI.2 rpm
Crowd speed: -

Extendinge. cosscacesasannaatT fom opprox.

Retranting. . vaveceneersserit £pm opprox.
Maximum sfngle-part line pull... 6,700 lbs.
QPLTONAL EQUIEMENT
Tires:

16:00 x 20-14 ply.Sure Grip & All-Weather
Boom @xXLenslong.eceseescensrs..11 aud 23°
Reer driving axle (h-Wheel drive):

See specifications for front driving

axle {gpene cooillotion as non-driving).

Transfer CRBC..ssesses-A-W; constont mesh;
two speeds; provides elx speeds forward
and reversc.

Hydraulic crane punp:

Bize and make.i..veenaesse«T3 GPM-Hydreco

Crape performance with 73 gpm pump:

Boom topping spesd.cecossienees s b.G boe,
SUIDE BPCEA e raranivenrvasarensolta2 rpm
Crowd Bpeed:

ExtendingessevenvrssncrrsvesnoasTL £pm

Robroctliog-sscvrvavussresnnanandl? fpm

HBydreulic nutriggers (4):

Tocetion.esssnnsesnuse Al oxtrene outer
cornere of vehicle,

Englnes {Dieacl):

Moke and model.cassrareses. . JHO-UD-202
PYDCasssassrtcrasrsassh eylo, booycls -
velve in head.

‘Bore snd Shrok€eyeevonoes..3.697 x 1,39
Horaepowar.siiveese......85 at 2000 rpm
Electrical Syatem.sceeviecncsses12-v0ll

Engines (Gos):

Malke ond modelicvsvecacanesr FOrd ~ 332
Type and nunber of cylindertfeeeescveans
viavessssscnsns V=8, 90° overhead valve.
Bore and ALroke..s.re:.«r.+.3.80 x 3.66
HorsapoweXaesvessvese s 2] ot 2000 rpm.
Electrical Gystellssacse.: svaeena 12 volth

Engine (Diesel):

Moke end modal.ccvescaveenaaesOM0 3-TL
-Type & Humber of cylinders,.cevscveeersa
wavrcsarsashencennnsrsnesa2=tyole 3oyl
Bore and BtrokS..seessseraans -1/l x 5
HOrBepOWEr. s sceeasaasasre 102 & 2000 rpm
Electrical SyBtemMececasrrnasrsvsalPuvols

" Torque Converter:

f.

MoKe . sseeiurvorervruannssrswessAllinon
Model.eeieaarerronsonisvovanirennanasIfO0
Torque rabio.icsiesersusiaenaaa2.5 o 1
ATTACHMENTS .
Heaber.casecsescannrasescssssnesJobt Water

" DefrosterssssssesnnnrnnscsasBlectric Tan

Winch,Mechanicel {Ft)..Cepacity 30,000 lbo.
Winch, Hydraulic (Ft. or Rr)eeseceasocoans
cessesseenasarranesass Capaciby 12,800 1lba.
Lights.....Heed, tail, directional & flood.
Hourmeter, beavy-duty generator, hood
sides, wmirror, bleck essembly with safety
hook, electric fuel gauge, pintle hook,
lood-carrylng platform, bulldozer, cab and
ancy plow.
Clamuhell-Hyoraulic.cveoessnan.5/8 yurd
MAKREL . s e encaescansarnrannsnsss3P" or 45"



2. FPERFORMANCE:
a. MAXIMUM ROAD SPEEDS M.P.H.
Level Faved Surfoace - Forward
end Reverse - Crane only.

b. TOWING CAPACITY - LEVEL PAVED SURFACE ~

G.V.W. of wheeled Trailer Equipped with
Pneumatic Tires and Anti-Frictlon Bear-’

ings. Estimated Rolling, Resistance of TOf
per ton of traller weight used for calcu-

TIRE 81ZES letions.
T 14.00 x 2b & 16,00 x 20~
. . oMo
3 Speed UB-26h "332" UD-282  gMC-3081 Transmission Up-géh’  "332" UD-282 3081
Tranemission Gas Gas Diesel Diesel Speed Gas Gas Diesel Diesel
. .
1st Gear b 4.4 [ b.3 1st Qear 230000 260000 230000 300000
2nd Gear 11.5 11.5 11.5 11.4 2nd Gear 85000 . 110000 85000 143000
* 3rd Qear 18.0 18.0 18.0 19.5 3rd Gesr 55000 Th000 55000 97000
L2 ) .
6 Speed let Gear 230000 260000 230000, 300000
Tranamission 2nd Jesr © 85000 110000 B5000 143000
3rd Gear 55000 “ThOOO 55000 97000
lat Gear 2.1 2.1 2.1 2.1 A . -
#nd Gear 3.5 3.5 3.5 3.5 lat Gear L0000 470000 k70000  TOO000
3rd Geer 5.4 S.h 5.0 5.3 2nd Gear 300000 350000 300000 - 480000
Lth Gear 7.1 7.1 . T.1 7.0 3rd Gear 190000 250000 190000 280000
S5th Gear 11.5 11.5 11.5 11.k Lth Gear 153000 195000 1h3000 230000
* 6th Geer 18.0 18.0 18.0 19.5 5th Gear 85000 110000 85000 143000
6th Cear 55000 ThOO0 55000  9TO00
NOTE: The sbove data will very on individual :
machines + 10% due to verlations in engine
performance, vehicle ond engine break-in, etc.
c. MAXIMIM TRACTIVE EFFORT
Paved Surface Off -the Road
Total Reductlon ‘ GMC OMC
Transmission Engine to UB-264 "332" UD-282 3081 Up-264 v332" Up-282 3081
Speed Drive wheels . = Gas Gag Diesel Diesel Cas Gas Diesel Diesel
* ..
lst 55,26 %o 1 Bhoof . 100004 8hoo# 1170 7500, 7500, 750 750
2nd ) 21.24 to 1 3akof _'hoggﬁ 32hof 510 32k, 050 32 510
3rd 13.70 to L 20304 26 £2030¢ 34004 2030 262 20304 3koost
*%
1st §5.26 to 1 - Bhoo# 100004 8400} 120004 BLOOJ 10000#  Bhoof  12000#
2nd  21.2h to ) 32hoft bo50f  32h0f  S5100f 3240 bosof  32h0f 51004
3rd 13.70 to 1 20304 . - 26204 20304 34004 2O304# 26204 20304 34004
N - .
1st 114.32 to 1 175004 200004 175004 2680 17000 17000# 17000 1700
2nd 70.12 to 1 10500f = 12300f#. 105004 I7000 '1"0500'9; 12300f 109 o“o{é 'ﬁc"ogfi
3rd ks.oh 4o 1 65004} Boooff . 69004  10200f 69004 86004+ 6900  10200#
hth 3h.62 to 1 51804 68504  s180ff  Bsooff 51804 6850# 51804  8500%
Sth ToPl.2h te 1 320l . hosof 32hof 51004 32404 Lo5 32404 51004
6th 13.70 to 1 20304 3400# 20304 26204 2030# 3004

2030f 26200

NOTE: Underlined fighreé denotes wheel slippsge.

NOTE: The mbove dota will vary on individual machines + 10% due to
varietions in engine performance, vehicle end engine break-in, etc.

NOTE: Tor significence of nsterisks, refer to bottom of page 11.

5824
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T TN

d. ORADEABILITY

Crene Only

- - Grado

, . * Paved Surface L Off -the-Road
o Total Reduction S : GMC . GMC
Transmission - -Engine to - - UB-264 .. M332". . UD-202 3081, . . . up-26k  “"332"  up-202 3081
Speed Drive Wheels Gas Gas. . Diesel Diepel Gag gas  Diesel Diepel
» . ¥ C . B C “
ist 55.26 to 1 26.04  31.0%  26.0% - 36.0% 20.0% 20.0% .. 20.0%  21.0%
2nd 21.2h to L 9.0% 11.5% 9.0% - 15.0% T.3% 10.0% T+3% 13.h%
3rd 13.70 to L 5.06 . 6.9%  5.06 9.5% 3.35  5.3% 33 7.9%
lat 55.26 to 1 25.0% 30:0%  25.0%  35.0% 23.0% 28.0%  23.0%  34.0%
Znd, 21.2% to 1 B.7% 11.3% 8.7% 1.5% 7.1% 9.5% 7.3 13.1%
**2rd 13.70.t0 1 h.84 . 6.7% L .84 9.2% 3.2% 5.1% 3 T.6%
lst 11%.32 to 1 50.0% 55.0% 50.0%  60.0% hs.0% 5.0  b5.0% 50.0%
2nd 70,12 to 1 31.0% 37.0%  31.0%  50.0% 28.0% b0 28.0% h5.09
3rd h5.24 to 1 £20.0% 26.0% 20.0% 30.:0% 18.5% 25.0% 18.5% o2B.0%
hth 34.62.to 1 k.5% 7 20.0% h.5%  25.0% 13.0% 18.06% 13.0%  23.0%
5th 21.24 to 1 8.6% 11.0% B.6%  1h.0% T.0% 9.3%  7.0% 13.0%
6th 13.76¢ to L hoyd . 6.6% h.7% 9.0% 3.1% 5.06  3.1% 7.5%

ndm;' # B ENR

NOTE:- The sbove dats wil)l vary on individual wmachines 4 104 due to veriations
_"in engine performance, vehicle and éngine break-in, etec.

# 2_yheel Drive, 3-Speed Transmiaeion,’
Torque Converter, 14.00 x 24 Tires,
Qutriggers .

#* lL.yheel Drive, 3-Speed Tratismieslon,
Torque Converter, 14.00 x 24 Tires, |
Outriggers . .

##% 4.Whee]l Drive, 6-Speed Trensmission,

Torque, Converter, 14.00 x 24 Tires,
Outriggers ' IR

5824 -1

Gross Welght,. . . .
"wfeight on Driving Axle . . « .

Gross Wedght - « « » = =

« v

3

L3

“”G:!.'(;)BB WEight ¢t & B o+ & o B 8 3

. 30,4004
. 13,7504

- 31, 300#

o 31,5004



3. SAFE TOAD CBART

LOAD IN POUNDS

WORKING
RADIUS WHEELS WHEELS _ WITH
(FEET) IN ouT OUTRIGGERS
10 ) 1k, 260 16,320 20,000
11 Boom 12,350 13,720 18,200
12 Elevated 10, 600 11,940 16,650
13 9,250 10,350 15,400
) 8,200 - 9,160 14,280
15 7,360 8,060 13,350
16 6,470 7,270 12,500
17 5,800 6,620 11,670
18 5,350 6,040 10,720
19 L, 920 5,500 9, 920
20 4,500 5,120 9, 200
2% 4,120 . 4,780 7,780
22 3,700 4,330 7,280
23 3,h60 4,020 6,820
2k 3,220 3,730 6,530
25 3,000 3,460 6,430
26 2,920 3, 300 5,840
27 2,750 3,150 5,670
28 2,670 _ 3,050 5,380
29 2,510 2,830 5,130
30 2,310 2,670 4,880
31 2,120 2,500 4,180
.32 1,900 2,290 3,980
33 1,790 2,1k0 3,790
34 1,680 1,990 3,690
35 1,550 1,850 3,600
36 1,520 1,820 3, 500
37 1,500 | 1,790 3,400
38 1,480 1,760 3,300
39 1,460 1,730 3,190
40 1,360 :1,610 3,070
L1 1,260 1,470 2,940
Lo 1,150 1,390 2,830
L3 1,040 1,310 2,700
Ly 890 1,160 2,550
Ls 820 1,070 2,400
L6 740 970 2,250
Ly 650 880 2,100
582 - 12 -
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WORKING RANGES.

The above shows varlous worlking ranges.r ,
NOTE: Radius 1s measured from hook to center line of rotation.

MANUAL BOOM EXTENSIONS.

582

Length of Extension .e.veviacvensacaasss|ll feet . 23 feet

Horizontal Boom RENEE.-veesessssssveaesalb'=5" to 26'-5" 28'-5" to 387-5"
(Extension IN) :

Horizontal Boom RENEE..sveavtrenearsnasal2b6'-0" to 36-0" 38'-0" to 487.-0"
(BExtension OUT) ' ‘ '

C =13~
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1 “FAR SIDE

I8 «FILL TO PLUG LEVEL
(HOLDS B QUARTS
GEAR OVL)

14 -FAR SIDE

I6A-QIL LEVEL DIP STICK:
{CHECK Ol EVERY
30 DAYS)

16-HYDR. TANK-FILL
CHANGE OIL EVERY
6 MONTHS

Ces

7-NEAR SIDE
““8-FRONY & REAR
9-DOTH SIDES

{EHTIRE HYDRAULIC

| 1)

o

SYSTEM %0 GALLONS
CAPACITY)

13-FiLL TO PLUG LEVEL—

W
(HOLDS 4 QUARTS GEAR O3L '

) 12

~ 10-FRONT & REAR
- (19 POUNDS GREASE TOTAL CAPACITY) .

6

72, HYDRAULIC CRANE LUBRICATING CHART - UPPER STRUCTURE.

Tabrication Data

Ref. Hours How Lub. Quantity

1  L40-50 1 fitting 2 grease strokes A
o K1l 1 Lo 2 " " ) A
3 n o.. . o .Y aach A
ll-— " o 1] o o " . A
5 N " - l L 2 . "w . " A
6 B (] . ,_" ooam o) " H each A .
T : " l . LA - 2 L1} LI A
8 L1} 2 11} 2 [1] 1] ea.ch A
9 o2 " 2. " " each A
10 " 2 " 2 " n eB.Ch A
11 " l " 2 " " A.
12 | " 1 .on 5., " " ) ‘A
13 Remove breather cap snd fill

to plug level at side of case. B
" 1 fitting 2 grease strokes " A -
15 "Fill to plug level. (Set - B

boom in horizontal- position. '

Remove breather cap and fill

to plug level at side of

case.) - W :
16 30 days. Check oll level at dip C

stick (164). Add oil at (16).

A. Geperal-Purpose pressure gun grease
(Lithium type). Minus 20° F. below zero
to 100° F. above zero. :

B. SAE grade 140 Non-Extreme Pressuré

- gear lubricant. O° to 100° F. =sbove zero.
SAE grade 80 Non-Extreme Pressure gear

582

Key

Jubricant 0% to minue 20° F. below zero.
(Similsr to Kendall 200 or Mobilube 140.
Do not use an Extreme Pressure or Hypold
Lubricent. )

C. Hydraullc Oil Specifications.

SAE No.

Operating-ﬂange

For +300 F. and up to 4900 F...... SAE-20
MS or DS

- If -the crane 1s stored in a warm
place, the crane and SAE-20 0il mey be
used in outside operation when the air
temperature is down to zero. If the crane

. is stored outside and to be used when the

air temperature is 300 F. or down to -5°
F., drain the SAE-20 oil into a clean re-
ceptacle. The receptacle (oil drum}

- should be stored and tilted to permit the
dregs, debris, and condensate to drain in-
to the low slde of the drum. The cleaner:
oil.can later be drained from a higher
port or spigot (screened through an 80
mesh wire screen). Destroy the last few
gallons in the drum. Refill the hydraulle
system with SAE-10 MS or DS. If crane is
%0 be stored outside and to bBe operated
when the alr temperature is under -5° F.,
drain the oll into a clean receptacle and
refill with SAE-5 M$S or DA (See page 69,
paragraphs 9 and 10, for further data.)

- 15 -



3. ILUBRICANTS, ENGINE OIL PRESSURE AND LIQUID CAPACITYES.

B

i.

582

Three speed traonsfer cese and transmission...l;......;;......;..........20 quarts
81ix speed transfer case and transmission....,f.,......g........;.......,32 quarts
Steering Gear....................f........................}.;;;....;.... 1 ﬁuart
Rear Axle gear carrier and housing (h~Wh¢el afive).;......,.......,....,29 quarts
Front Axle gear cafrief and housing......E...,...,..;...................ﬁolquarts

IBC - UB-26L Gasoline Engine (see separate instruction
book for fuel end olil specifications.)

1- Crankcase..;....................‘,...........1..................-... 8 qu&rtB
D, 011 FilbeTlesscersesssvsssassssnonssesnsaassrastossssscssssrsssssanses L quart
3- Air clean8r oll cup---f-}qlootQQUf-c---o--0.-ooonh.uo-o-o----onn.l.. 1 quart
I, Cooling System, including converter heat exchanger........seveeeeess30 quarts
5. Cooling System, including converter heat exchanger, with cab hester, 31 quarts
6. 01l pressure (hot engine) @ 1200 RPM 184...+.......approximately 30 to 4O lbs.

7. Engine governed s8Pe€G...cccsssessssssassscivecsseseens approximately 2000 RFM

IHC - UD-282 Diesel Engine (see separate instruction book for
fuel and oil specificetions.) . : :

10 Crankcaae..............;3..,a....--,..,..-{----..-....;......g....-- 8 quarts
20 Oil Filters.;....Q.i....-.-.......-,....4.-.-.....--..,.....-.--.-.- l quart

3. Air Cleaner O1L CUD..scecteesesssssscsscasscssssassaoncassassaascsss L quars

. Cooling System, including converter heat exchanger......veeccess....30 quarts
. Cooling System, including converter -heat exchanger, with cab heater. 3l quarts
. 0il Pressure (hot engine) @ 1200 RPM 18+se+++.... .approximately 30 to 40 lbs.
. FEngine governed B8peed..sesecccscessisssrerasssassessss.approximately 2000 RPM

-1 g\

Ford 332 Gesoline Engine (see separate instruction book for fuel and
o1l specifications.) - .
L. CrBnKCABE. saeesesinsssssencsncestsssssasasnannssserssssssesrsssassns O guarts
2, 01l Fllbereeeeseiarenrasassessnssassasssesssvsnscsonssssssancsssssss 1 quart
3. Alr Cleaner Oll CUP.eesvessssocssessnsssssssasssnscsnssscsanncessses L quart
. Cooling System, including converter -heat exchenger...s.veeecsssssss. 27 quarts
. Cooling System, including converter heat exchenger, with cab heater. 28 quarts
011 Pressure (hot engine) @ 2000 RPM i8.+4.+++.+..approximately 45 to SO lbs.
Engine governed Bpeed....cseeecsroscassarcsssasssssissapproximately 2000 RFM

- o\

GMC 3-7T1 Diesel’ Engine (see separate lnstruction book for fuel snd oil specifi-
cations.) : . ‘ . _ _

L. CranKCOBE...cessvecsnossnssvatsasssnansssnssssansessscanssrsssssssssssll quarts
2. 0Ll FLIBEreususovrsoassvssscscrnssacnsonsnsassssnssassssssasssssssss L quart

3. Alr Cleaner OLL CUD.+.cvesascssoaccssssesnnscrasssresssssassanaresss 1 quart

L., COOLIng SYSbeM.eeeeaecerasaosssaassnnsionnsssrensssnssanassasessases 2] quarts
5. Cooling System with cab heater...seevseessesaseresncnessssnsssssssss 28 quarts
6. 01l pressure (hot engine) @ 2000 RPM 18.4csesuesassess. approximately 40 lbs.
T. Ingine governed speed..cerervvnnccess sesasasesasssassssapproximately 2000 RFM

Fuel Tapnk Capaclty. Casoline or Diesel...s sseeeeee.s...8pproximately 30 gallons

16



SECTION 3

UNLOADING CRANE

mmswﬂ_

1. TINSPECTION.
a. General.

Before unloading the crane, check it
thoroly Tor damage during shipment.

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

The tool packing list should be
checked carefully and any shortage or dam-
age should be immediately reported to an
authorized agent of the transportation
company involived. In case of damage or

pilferage, you have a right to demend that

your copy of the transportation document
be -noted by the transportation company
showing whatéver shortage or demage is
involved. . .

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

2. FUEL TANK.

b. . Crane Blocking.

Remove blocking from-the sides, and

‘front and rear of the wheels. Pull spikes

from the car floor.
C.. Tag'Wired to Hood.,

.. Bee tag wired to heood near radistor
indicating water is drained from cooling
system.  Also see data on card regarding
oil placed in the crankcase of engine be-
fore.it left the factory. Find and in-
stall water drain plug wired to engine

“gnd £ill complete system with clean soft

water (or Prestone anti-freeze.)

(Capacity approximately
30 gallons - Gas or Diesel)

The tank location is back of the driv-
er's seat and on the right side of the

mein frame. See that no dirt or watér gets

into the fuel tank. HNever fill while
engine is running or near anything that
might cause a spark.

Open fuel valve under gas tank.

582 - 17 -



3. 'DRIVING DOWNHILL.

A safety rule followed by all good driv-
ers 18 to use the same, or next lower
transmission gear, when going down hill as
would be used in climbing the same grade.
L. CARE.

Thisg A—w‘Self-Propelled Crane wlll glve
better performance and longer life if the
instructions hereinafter outlined are -
carefully read by the operator and adher-
ed to.

5. ERGINE.

Before starting the engilne be sure the
radiator is filled with approx. 7 gall-

ons of clean soft weter. (See page 16.)
(See Separate engine instruction manuals.)f

6. ENGINE OIIS AND FU'EI_S (S_ee sep-
arate instruction books for oll and fuel
specifications. ) (See page 16.)

Be sure the 1ubricating oll in the
crankcase is .up to the "Full" mark on oil
level gauge. When testing oll level, the
engine should have been stopped at least
one hour. The gauge must be withdrawm and
wiped clean, snd then inserted all the way
in and withdrawn for a true reading. Never
Test the oll level while engine is running.

The selection of a winter engine oll
should be based on the lowest antlcipsated
atmospheric temperature, while the selec-
tion of & summer oll should be based on
the highest temperature expected during
the day. Please consult the engine instrue-
tion book,vhich was shipped with your crane,
for fuel and lubrilcation specifications.

7. HOW TO START THE ENGINE,{Warm Weather.)

a. GOas Engine.(see page 19 for controls.)
Set hand brake lever (21).(pull back.)

Place gear shifting lever (18) in neutral

position. Slowly depress accelerator (23)

about 1/2 inch. {Engine will later run at
1dling speed.} Turn (fused) switch (31)

582

to "ON" position. Pull choke button (27,)
1/2 open. Do not upe choke when engine is
warm or pump the nccelerator. Push clutch
pedal {30} forward and keep 1t there until
engine is running. Push in the starting
button (2). (Remove finger the instant
englne starts.) When englne starts, the
choke button should .be pushed into its run-
ning position, and all the way in, as soon

C

‘a8 engine is warm enough to permit 1t.

CAUTION: To avold predgnition,
idle the englne several minutes
before stopping englne.

In extremely cold weather, the most
successful starting method is as follows:

~ 8lowly pump the accelerator pedal (23)
one full stroke. Pull ocut the choke but-
ton (27) full distence. Depress accelera-
tor about 1/2 inch. Push clutch pedal for-
ward. Turn switch to "ON" positlon. Push
in the starter button snd hold in engngement
{not more than 30 seconds) until engine
starts. When englne starts adjust throttle
to fast idle. Gradually push in the choke
button as engine warms up. Do not run
starting motor for more than sbout 30 sec-
onds at any one time Dbecause stertlng motor —w
will be seriously damaged if held too long (;/
in contact.

b. Diesel engine.(See page 19 for
controls.)

Set hand breke lever (21) (pull back.)
Place gear shifting lever (18) in neutral
position. Advance throttle slightly;push
the stop button (27) forward. Push tne
clutch pedal (30) forward and keep it there
until engine is running. Turn (fused)
switch (31) to "ON" position. Push in the
starter button {2 ). (Remove finger the in~
stent the englne starts.)

In cold weather 1t may be necessary to
first push in the electric heater bution
(26) end hold from 1/2 to 1 minute before
pushing in the starter button (2).

CAUTION: Do not hold button in
for more thaen 1 minute. This
may burn out the glow plugs.

To stop engine,close throttle
and pull out stop button (27A ).

18



A 13 1A 14 1A 15

IRV
LA

C

(T 16
0 d(e)3 = 7
i
'i( . FORWARD SEGOND
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1 ‘ .
R \ REVERSE HIGH Low
‘ ) 20} LOW RANGE
23 22
_ 2 21_ 31 3 28 2828 B B 24 kal NEUTRAL
C , | _ " () HiGH RANGE
| ' 8. INSTRUMENTS AND OPERATING CONTROLS.
REF.  DESCRIPTION | ' REF.  DESCRIPTION
1. Hond throttle. ' 17, 18, 19. Transmission shifting
2. Starter switch. _ B dlagram. ) :
3. Ammeter, ' ) 20.  Six speed transmission shifting
L. Gauge, engine oil pressure. : : disgram. -
5. Brake selector valve. C 21. Hand brake control lever.
(Used only with 2-Wheel drive.) = 22. Caution plate.(Move crowd and
6. Warning instructions. (Used only hoist levers together.)
with 2-Wheel drive.) ‘ 23. Toot accelerator.
T. Dash light. - S o 2h. Yoot brake pedal.
8. Gauge, torque converter heat. 25. Label, menifold pre-heater.
9. Gauge, engine water temperature. © (IHC-UD-282 englne.)
9A.  Horn button. o ‘ 26. Switch, glow plug.(UD-282 engine.)
10. Safe load chart. o 27. Control, choke.(Ford 332 and
11, Plug, master cylinder cover. : “THC-UD-26k )
12. Plate, boom control. 27A.. - Control, engine shut-off. (GMC~3-71
12A. Boom control lever. and THC-UD-282)
13. Plate, hoist control. 28. Plate, emergency stop.{GMC-3-T1
13A. Holst control lever. : s © engine) -
1%, Plate, crowd control. 29. Light switch.
14A, Crowd control lever. 30, - Clutch foot pedal.
(:: 15. Plate, swing control. 31. Ignition switch.
. 15A. Swing control lever. 32. Dimmer swltch.
16. Factory serial number. 33. Heater switch.
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9. UNLOADIKG CRANE.

To unloand crane from rail cor or truck,
proceed as follows:

a. When shipped from our factory, the
boom will be anchored in the lowest and
shortest horizontal position. This is
necessary in order that the boom will not
bé dameged during shipment.

b. Start engine. (See paragrsph 7,
poge 18.) Test brakes before moving off
car.

19.

Put trensmission intoé "low" (or re-

verse gear) ond let clutch pedal out slow-

ly, and proceed to remove crane from rail
car or truck. Stop englne.

¢. Wash all grime and dust-laden
grease from all exposed parts. Lubricate
balence of c¢rane with grease gun provided.
(see pages 14, 15 and 16 for points to be
Jubricated and lubricent specifications.)
Test brakes. Fill master cylinder with
fluid. Check tire pressures. Do not
over or under inflate tires. (See decal-
comenia on crane, also page 27.) Check
clutch pedal clearance (See page 86 for
adjustments. )

lO.KHYDRAUIJC SYSTEM.
(Capacity 50 gallons)

Consult hydraullc section on page 15,
for olil specifications.

Check oil level in oil reservoir. Fill
to oil level, see page 15.

11l. PRECAUTIONS.

. KNOW YOUR CRANE. Familiarize your-
self with essential points of operating
end servicing it by a careful study of
this Manual.

b, CLEANLINESS. ZEssential to the maxi-
mum efflciency of the crane is keeping it
clean. Never remove inspectlion cover
plugs or breathers without first removing
all dirt from wvround them to prevent its
entrence into the engine. Go over the en-
tire crane freguently and clean it. In
addition to removing dirt and grewnse, many
troubles csused by loose connectlons,
nuts, or cap screws, will be discovered
before they develop.
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Push down on clutch pedal (30), page

¢. TFURL. Hondle fuel carefully to pre-
vent entrunce of dirt snd water which can
ceuge domoge and-operational fallure of
the engine. When not in use, keep oil,
grense,and fuel contoiners cleen end well
covered. : T

d. COOLING SYSTEM. Follow lnetructlone
in regard to the cooling system in detell.
Use the best water obtminable at all
times. o

e. TLUBRICATION. .The lubricants recom-
mended in the table of lubricants, pages
14, 15,end 16, are chosen as a result of
careful research on the needs of the
crane. Do not substitute other grades.

f. . START CAREFULLY. Always allow the
engine 10 warm up to proper operating
femperature before applying the load.

g. AIR CLEANERS. Maintensnce neglect
permites entrance of dirt material into
the engine, which is the cause of most
engine wear. In dusty operating condi-
tions it may be neceessary to clean it as
meny es 4 times per 8 hours. The retain-
ing band should be loosened and the sump
removed and the oil and sludge removed
therefrom. The detachable screen moy be
removed by loosening the wing nuts and
rotating 1t approximately one quarter
turn, after which the screen should be
cleaned 1n kerosene or dlesel fuel. The
gir cleaner center tube should be cleaned
at this time, ofter which the cleaner
should be reassembled. Fill the sump to
oil level indicated, using clean oll as
used In the englne.

h. PROTECTION. Protect the engine
from wenther as far as possible. Install
hood gides or cover with a tarpaulin when
not in use. '

i. STARTING., Before starting to use
this crane, be sure to inspect it thor-
oughly and see that all bolts are tight.
Grease and oil carefully all bearings and
working parts and see that all operating
units are free and easy. ‘
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SECTION b

TRACTOR AND CRANE OFLRATION

1. GENERAL DESCRIFTION.-

This crane is a hydraulically operated,
full revolving unit, mounted on a specieal
l-wheel, rubber~tired tractor. The = .
"Standerd"” tractor is a 2-wheel drive, lU-
wheel steer unit.{for Standard crane
specifications gleo for h—wheel drive
and other extra equipment, . see. pube 9.)

B. Turntable and Boom.

The turntable,. is rotated hydrau-
lically 360° by means of .a hydrsulic .motor
in conjunction with a worm and gear re-
ducer connected to a pinlon, which,
through an idler, engeges the ring gear
teeth.

The boom is raised anﬁ lovered hy -
draulically by a large dilemeter vertical
cylinder connecting.the base of the turn-
table and under side of the boom shipper.
The boom can be raised from horizontal po-
sition to an inclincd angle of mpproxi-
matexy 60°. .

In addition.to the up end down angu-.
lar movement of the boom, the outer end of
the boom can be extended or retracted 10°
by means of another hydraulic cylinder
mounted inside of the boom itself.

Raising and 1owering of the ceble ,
hook is also hydraulically controlled and
is accomplished by the use of a vane type
hydraulic motor in conjunction with a worm
and gear reducer, all mounted at the back
of the boom.

‘b. Hydraulic Pump and Gontrols.
The hydraulic pump for the crene is
mounted et the front of the engine and i1s

driven directly off the front of the en-
gine crankshaft by meauﬂ‘of a short pro-
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peller shaft. The pump, therefore, 1s 4in
operation at all times the engine is run-
ning, moking it possible to operate the
erane without eny other lever engagements,
etc., other than opening the throttle to
obtain the desired engine speed.

2. TRACTOR OPERATING INSTRUCTIONS. (See
page 19 for location of coptrolaJ

a. Tractor tranemlesion {standard) hes
three speeds forward and reverse. Trans-
mission shift lever (18) is located to the
extreme right of operator. Use shift dia-
gram date plate on instrument panel as a
guide for selecting desired ratio. Use
shift lever (19), at left of transmission
ghift lever, to obtain forward or reverse
motion.

NOTE: ZLever (20) provides the 6 speed
combination - furnished on special order
only. (See page 10 for MPH speeds.)

b. Clutch {(30) end brake (24) pedals
are located in conventionel positions.
Clutch should always be disengaged when
engaging trunsmiseion and when shifting
the iorward and reverse lever.

~ c. The 2-wheel drive brakes ere lo-
cated one in each front wheel, and one on
the propeller shaft. AlL three are sim-
ultaneously spplied at pedal (24).

NOTE: The following instructions epply
only to brakes used with 2-wheel drive
cranes. Bach front driving wheel has a
breke. The brake can be used in the con-~
ventional way - that is, applying both
wheel brakes (also the propeller shaft
brake) by steépping on brake pedal. It is
also possible to apply the brake on one
wheel only. See Brake selector (5), page
19. {(This device 1s not used with L-wheel
drive cranes.) ‘



To apply the brake on one wheel only,
use Broke Selector Valve (5). The valve
control handle normally should be in the
vertical or neutrnl position, allowing e
free flow of hydraulic oil to ench wheel
and propeller shalt brake cylinder. By
positioning the handle per instruction
plate (6), and then stepping on the brake
pedal, either the right or left wheel can
be locked. The other wheel and propeller
shaft brake will be free to rotnte.

CAUTION: Always plece the han-
dle (5) in desired position be-
fore stepping on the pedel. ~Po-
sition handle in the three des-
ignated positions only. Always
return handle to the vertical or
neutral position upon completion
of’ operation.

 The Warning Instructions (6), page
19, read ms follows:

MWARNING

RETURN LEVER TO NEUTRAL
AFTER OPERATING VALVE

RIGHT
BRAKE

LEFT :
BRAKE . N

The Service Brake {21) (propeller
shaft) can be applied by pulling up on
lever located to the right of the opera-
tor. Head of lever cen be revolved to
take up end compensate for worn brake and
control cable etretch. To correctly ad-
just, turn head of lever clockwise untll
considerable resistance is felt when pull-
ing up lever.

d. WARNING: Never allow temperature
rending of the torque converter oll heat
indicator to rise smbove 250° . (Gauge (8)
starts at 1809 F. The operating range
stops at 260° F.) If reeding rises above
2500 , shut vehicle down immedlately. Un-
der normal operation, the gauge will never
go es high as 2500 unless hest exchanger is
not Tunctioning properly, or oil level in
torque converter is low. If vehicle is
operated under adverse conditions where ma-
chine 1s near the gtall point, close wateh
should be kept on the hent indicator. In
genernl operution the oll temperature will
run under 1800 . TIxcessively hiph englne
wokter temperaturce nt the hent exchanger,
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or exceaslve converter stall, may csuse

“the converter temperature gavge needle to

show rending beyond the storting point of
1807 F. (Sce separste instructions conver-
ing Torque Converters).

3. DPREPARATION FOR OPERATION.

The hydraulic oll tank located on the
left side of the vehicle, must be full of
oil to the top mark on bayonet gauge.

Tank filler 1s located on top of

tank. To properly £ill the hydraullc
tank, it is necessary to operate the boom
1irft rem and the boom extension ram
(crowd)} several times to fill the rems end
their connecting lines with oil; then re-
check the oil level in the tank as pre-
viously described, and add oll to £ill
tank to proper level, if needed.’

WARNING: Don't stexrt engine when oil
level 18 low. .

4. HOW TO OPERATE THE HYDRAULIC CRANE.

a. Start engine (page 18). Hydraulic
pump wlll stert operating lmmediately.
Then adjust throttle (1} to desired posi-
tion. To make the hydraulic pump operate
effectively, run the pump at 700 RPM minl-
mum. However, if heavy loads are to be
lifted, and maximum efficilency is reguired
from the crane, pull the throttle sll the
way open 80 the pump will deliver maximum
flow and pressure.

Throttle setting depends on the opera-
tlon for which the crane is to be used.
After a little practice, the operator
should be able to select proper throttle
setting without difficulty.

b. Brekes should be applied whenever
operating the crane. Parking brake (21)
can be used if on level ground. On rough
terrain vheel brakes should be ap-
plied with the foot pedal (24).

CAUTTON: If medium or maximum
lifts are to be made, swing the
two reor axle locli-out peds down
to rear sxle to help maintein
stability (see poge 23). On
completion of operation, swing

~ lock-outs up to the stowed posi-
tion so os nol to limit rear
axle osclllation.

&



¢. The lock-out pad (&) (see below) 1s: - crane functions are hydrsulical-
shown in the lowered position. This Posi- ly controlled through levers at operator's

tion helps to maintain crane stability.” . station (see paggﬂl9)t-

(:?: \/\//E\FQ P\ IF\JCS | 1. %ever (124) raises and lowers the
LOCKOUTS MUST BE - Forvard to lover. |
AT
TOBERAISEDONLY WHEN DO OM
TRANSPORTING OVER
ROUGH GROUND. DOWN

UP

2. Lever (1bA) controls extension arnd
retraction of boom.
Porward to extend.
Back to retract.

CROWD

EXTEND

QIS T

DO WN

RETRACT

UP

3. 1ievér_(l3A) controls crane cable.
Forward %o unreel.
Back to reel in.

CAUTION

MOVE CROWD AND
HOIST LEVERS TOGE THER




L. TLever (15A) controls swing mechan-
ism. ‘
Forward swings left.

Back swings right.

SWING
LEFT

RIGHT

Any two of the four operations can be
performed simultaneocusly. Open valves
cautiously until you get the feel of the
controls. Boom holst and swing valve
spools are tapered, making it possible %o
"meter” oil into the system for preclsion
control. -

5. BOOM EXTENSION (Push-out rod).

a. CAUTION: When extending boom or
using cable holst, do not jam hoist biock
into boom point. Move crowd and hoist
levers together in same direction, unless
there is considerable distance between
point and block.

b. Boom length (horizontal), from
center line of pivot post to center
of hook with boom fully retracted is
15'., With boom fully extended, it
is 25 £ft. With boom extension out and
boom fully extended, a total of 36' can
be attained with a 11' menual extension
and 48' with a 23! manual extension.
(See pages 13 and 26.)

¢. To_push out boom extension, remove
the two 2" diameter retaining pins (see
(A) next column) that pass through both
the boom and extension. Extend boom to
maximum by using crane controls. Assemble
the 2 pieces which maske up the extension
push-out rod (B), which are stowed on side
of shipper, to form a long rod. Fit rod
between "V" shaped brackets at end of
shipper and on end of extension (see next
columr). Retract boom slowly, pushing out
extension until holeeg in boom and exten-

sion line up 50 that retaining pins can be
replaced. Remove ‘push-out rod, disassem-
ble and stow on side of shipper.

d. -~ . operation for extending
boom. By standing on the front wheel or
frame, the operator extends boom half way
out and then lays one end of the push-rod
in the "V" on the boom tip. With the left
hand he grasps the other end of the rod
and continues extending the boom out t1ll
he can place this end in the "V, and then
retracts until the holes line up.
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e. To retract extenslon, remove the two
retaining pins snd slowly raise the crane
block, with cable holst control, until”
block contacts the boom extension point.
Crane cable will then pull extension back
to retracted position Replace pins

CAUTION: The entire operation
of extending and retracting the
1extension should be done with
care for the protection of per-
sonnel and to prevent damage to
”the machine.

6. SAFE IOAD CHART._

a. Be sure to stiudy and fully under-
stard the "Safe Load Chert", (page 12);
also working range snd boom extension in-
formation shown on page 13.

b. The It drive vheels are offset. This
means that all wheels may be removed and
turned inside out, and reassembled to the
wheel hubs. (If directional tires are
used, place the left wheel on right slde
and the right tire on the left side.)
Please study the "Safe Load Chart" (on
page 12) for increamsed load 1lifting values
when vheels are turned out.

¢. When the weight of loed is not known,
swing the boom to the side and test by lif-
ting the load slightly. If the load is
loose and can be gafely lifted s few in-
ches, then it may be safe to Lift and
swing 1t at that redius; but not necegsar-
1ly exceeding the original radius at which
the welght was teat 1ifted.

For example -~ if & 9200 1b 1load is
side lifted at 20 ft. radius (with
outriggers ) and by swinging slightly,
the radius shifte to 22 ft. .or riote
(due to ground not being level ),then
the boom is overlosded and the crane
may tip.

A loose known welght of 9200 1lbs is
one thing. A machine {9200 1lbs ) bolted to
a floor and stuck over floor bolts, is an~.
other matter. . (Loosen the weight; use
bydraulic hend jacks as required.) )

" A steel door (9200 1bs ) stuck in door
guldes 15" something else.
Use hydraulilc hand Jacks as required.)

In case of doubt:

d. Lower.all bk outriggers, if avail-
able, or turn all four wheels out.

e. Place: all 4 wheels (outriggers) on
solld level footing. Lock all brakes,
(21) and (24), page 19. Locate boom at
elevation mt which you expect to swing.

f. Test lift from the glde of crane.
Tighten up 1Lift cavle slowly. If welght
doesn't move, dof't race ehgine and jam
hoist control to start the load, becsuse
a boom can. be bent thru this abuse. The
"Safe Load Chart" shows safe lifting cap-
acitles, but a rough operator can impose
unsafe shock loads.

g. If the tires squeeze down drasti-

'calLy (no outriggers), recheck tire pres-

sure and inflate as per Instructions (See
page 27). ‘After tire inflatiom, 1f the
tires stlll squeeze down drastically, then

- an unsafe overlosd is being lifted.

h. Do not jsm the hydrsulic control
levers at wide open engine throtlile, ex-
peeting to Jjar loose a weight that s
stuck. Instead tighten the 1ifL cable

B8lowly and move the welght slowly.

(Loosen the welght. Use hydraulic band
Jacks as required). Do not lower a
welght faegt end expect to stop 1t fast on
short notice. Instesd lower it slowly
and evenly. Failure to follow these in-
structions mey result in bent booms or
other serlous desmage.

..,1. CAUTION ON OVERLOADING.

The capacity of the crane is limited
to its safe 1lift at the side {crane on
level ground) with a safety factor of ab-
out 15 to 20%. The design of the struc-

“Huifre is based on this tipping moment.and

the load capacity 1s inversely propor-
tional to the radius. Q(reater loads than
ere shown in the safe load disgram can

be handled with the boom at the front
without tipping, but in so doing the stress
in the crane structure goes up to unsafe
figures. “Brokén or bent tractor frames,
base plates, booms or shippers, will be
evidence of over-loading beyond the safe

{Loosen the door. load limit.
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T. BOOM EXTENSIONS.

a. When crane is not fitted with exten-
gion, then the boom heasd "AA" is bolted
into the main crowd boom as shown at "A",
and the horizontsl reach is from 15'
to 25°'. :

The illustration "AA" below, shows
the boom head unbolted from the main crowd
boom “A". :

. When an 1l ft. or 23 ft. extenslon is
desired, then the boom head "AA" must
be unbolted from the main crowd boom "A"
and rebolted to the right end of the ex-
tension at "AAA".

. The pectlon may then be telescoped
intc the main boom throet os required
and crose pins instelled at either
position (1) end {2).

The meximum horizontel reach of the
11 ft. extension 1s 36 ft. (extension out).
With the extension in esnd mein boom In,
the minimum horizontel reach is 16'-<5".

The maximum horizontel reach of the
23 ft. extension is 48 ft, (extension out).
With the extension in and main boom Iin,
the minimum horizontel reach is 28'-5"

¢. NOTE: See bottom of page 13 for com-
plete horizontal extension data.

O
O O AA
o

0 0 olA

!
Position 1 Position 2 ﬂ\/ﬁ[\

B @ 0] q> (i) @ @ 11 Ft. Extension

Position 1 _ Position 2 / AAA

qu (i) | ¢

¢ 23 Ft. Extension

QG
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8. TIRE INFLATION.

Front and Rear

Normal Maximum
. Toad_ Load
14,00 x 24 — 16 ply | 75 lbs. | 80 lbs.,
16.00 x 20— 14 ply | 4O lbs. | 55 lbs.

Variation of 2 lbg. permissible.

9. MAINTENANCE HYDRAULIC SYSTEM.

a. Check hydraullc tank olil level reg-
ularly. It must elways be to top mark of
dip stick. If et sny time hydraulic
pump should cavitate, (that is, make
loud rattling or squealing sound),
shut off pump immediately. Check oil
level as well as the pump, for you mey
well save a pump from desitructlon.

b. Following is copy of decelcomanisa
located at the hydraulic tank. (See

page 15)

OIL LEVEL INSTRUCTIONS

REMOVE THIS PIPE PLUG AT LEAST ONCE
EVERY 30 DAYS AND CHECK HYDRAULIC LEVEL.
ADD OIL, IF LEVEL IS BELOW BOTTOM MARK OF
DIP STICK, TO BRING LEVEL TC TOP MARK..

¢. Lubricate your crane frequently.
Proper lubrication wlll greatly incresse
the 1ift of the machine. (See lubrica-
tion data, pages 14, 15 and 16.)

10. SUB-ZERO STARTING INSTRUCTIONS.

a. Extreme care should be exercised in
the preparation of the crane for opera-
tion in severe cold weather conditions,
with emphasls beilng placed on the flush-
ing and cleaning of all old lubricants
from the system.

b. All hoses leading to hydraulic rems
and oll motors should be disconnected.
The rams and vane type motors should then
be actuated through thelr full cycle of
operation, by external means, so as to
void the system of all 0ld oll. Remove
drain plug from bottom of hydreaulic tank
and drein completely.

¢. Remove drain plugs from bottom of
crane worm gear ceses. Drain and flush

-

thoroughly so as to remove ell old gesr
lubricants from geors and housings.

d. Remove dreln plug from bottom of
base plate and remove pivot post ring
gear cover plate. Remove all o0ld general
purpose greasse from swing drive geers and
housinga, flush apnd clean thoroughly.

e. After removing all old lubricanta
from entire creone, replace all parts and
pluge and refill entire system with hy-
draulic oll end lubricants conforming to
specifications ghown on lubricatlon chart,
page 15.

f. If erane has not been winterized, in
emergency proceed sg follows:

Select one crene control lever and move
‘it until engline beglns to stall or hydrau-

lic o©il relief valve opens. Return lever
past neutral so as to reverse actlion to
original position. Repeat this rocking
procedure, each time progresslively moving
farther than the time before. Continue
until this operation is in meximum posi-~
tion and oll has warmed sufficlently to
flow freely in thils circuit,

Follow this procedure with each addi-
tional control until oll has reached prop-
er operating temperature, which will be
indicated by controls and functlons of
crane working freely. Drain oil from
tank and replace with oil suitable for
temperature involved. (See page 15 for
oil specifications.)

1l. REMOVAL FROM OPERATION.

8. Lubricate the unit completely before
storing or shipping.

b. When this unit is removed from oper~
ation for a period of more than 30 days,
we suggest leaving the oll In the hydraul-
ic tank and system, unless removal is re-
quired for weight reduction in transpor-
tation or o comply with safety regula-
tions.

c. Coat both upper and lower boom shoes
as well as track or surface on which
these shoes operate, with rust inhibitor.
The same material should be used on all
hydraulic cylinder plston rods projecting
out beyond the packing gland. ALL ram
piston rods should be retracted.
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12. ENGINES.

a. Right Side of IHC UB-26k gasoline engine, with Torque Converter (A) and
Cluteh Compartment’ (B)

b. See separate IHC Instruction Book.

¢. See separate IHC Engine Repair Parts Catalog.

d. See page 91 for Torque Converter Assembly.

e. See page 86 for Clutch Assembly.

f. Please note the following points as shcwn in above photo: -

Engine oil filler cap.

Engine crankcase oil bsyonet gauge.

THC engine serial numbér name plate.
Clutch release shaeft grease fitting.
Clutch release bearing grease fitting.
Clutch Compartment Bresthers.

Grease fitting for Flywheel Pilot Bearing.

N P
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Left side of IHC UB-26k Gasoline Engine with Torque
Converter and Clutch Compartment attached.

Flease note the following points es shown in'

above photo:

Torgue Converter fillér cap and level gBuge.

(1)

(2) Torque Converter by-pass.valve. .

(3) Engine block drain cock.

{4) Universal joint coupling for- hydraulic pump .
(Crane circuit)

(5) Generator belt adjusting Link.

(6) Thermostat housing. S

- 209 -



582

Je.
k.
1.
it.
n.

Right side of IHC UD-282 Diesel Engine with Torque
Converter {A) and Clutch Compartment (B) attached.

See separate THC Instruction Book.

See separate IHC Engine Repair Parta Catalog.

See page 91 for Torque Converter Assembly.

See page 86 for Clutch Assembly. '

Please note the following points as shown in above photo:

Generator belt adjusting link.

Engine serial number neme plate.
Clutch release shaft grease fitting.
Clutch release bearing grease fitting.
Flywheel pilot bearing grease fitting.
Clutch Compartment Breathers.

N
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Left side of IHC UD-282 Diesel Engine with Torque Converter
and Clutch Compartment attached.
Please note the following polnts &s shown in above photo:

(1) Torque Converter filler cap and level gauge.

(2) Torque Converter by-pass valve.

(3) Fuel filter drain plugs.

(4) ' Engine oil filler and bayonet gauge.

(5) Propeller shaft assembly for hydraulic group.
(Crane Circuit.)

(6) Thermostat housing.
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Right side of Ford "332" Gasoline Engine with Torgue Converter
(A) and Clutch Compartment (B) attached.

See separate Ford Instruction Book.

See gpeparate Ford Engine Repair Parts Catalog.

for Torque Converter Assembly.

for Clutch Assembly.

the followling points as shown in above photo:

See page 9l
See page 86
Pleage note
(1) Engine
(2) Cluten
(3) Cluteh
(4) Grease
(5) Clutch

block drain cock.

release shaft grease fittings.
Compartment Breathers.

fitting for flywheel pilot bearing.
release bearing grease fitting.

bn Tl
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Left side of Ford "332" Gasoline Engine with Torque Converter
and’ Clutch Compartment attached.

Plense note the following points as shown in above photo:

(1) Torque Converter filler cap and level gauge.
(2) Engine crankcase oll bayonet gauge.

(3) Engine oil filler cap.
(4) Thermostat housing.
(5) Propeller shaft assembly for hydraulic pump.

(Crane Circuit.)
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Right side of GMC 3-71 Diesel Engine with Torgue Converter
(A) and Clutch Compertment (B) attached.

See page 86 for clutch assembly.

Please note the following points ass shown in above photo:

(1)
(2)
(3)
()
(5)
(6)
(7)

Engine Thermostet housing.

Generator belt adjusting link.

Torque Converter oil level bayonet gauge. {Allison)
Torque Converter serial number name plate. (Allison)
Clutch release bearing grease fitting.

Clutch release shaft grease fitting.

Flywheel pllot bearing grease fitting.
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z. Left side of GMC 3-71 Diesel Engine with Torque Converter
and Clutch Compartment attached.
zz. Please note the following points as shown in above photo:

Can D T o Wop WP 8

Gy W FWw

M

Nt N N Nt N

Englne oil filler cap.

Engine crankcase oil level bayonet geuge.
Torque Converter oil cooler.

Engine bhlock drain cock.

Propeller shaft assembly for hydraulic pump.
(Crane Circuit.) _

Ether starting device.
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SECTION 5

CRANE MAINTENANCE

1. HYDRAULIC SYSTEM. (See Flow Diagram
on Pages 72 end T3.) '

a. QGeneral.

The hydraulic system 1s sealed in 1ts
entirety, except for the breather filler
cap. It conslsts of reservolr, filter,
filler screen, pump, control valves, ramg
and necessary piping. It requires period-
ic attention, end this is summed up in
the following paragraphs:

b. Draining Hydraulic System.

When,for any reason, the hydraulic -
0il in the system is to be removed, it
will be necessary to.not only draln the
hydraulic oil tank 1tself by removing the
bottom plug, but the oll also must be re-
moved_ from all hydraulic lines and all
hydraulic cylinders. To accomplish this,
disconnect the hydraulic hoses attsched to
each cylinder and then by mesns of an
overhead crane or a eget of chein blocks
extend and rebtract each cylinder individ-
ually and allow the oil to pour out of the
cylinder openings. In addition, all hy-
draulic lines should be disconnected at
thelr lowest point and drained completely.
All connections are to be replaced abt same
location and tightened to prevent leakage.

¢, Hydraulic Oil.

The oil in the hydraulic system can be
contaminated by dust of a gritty nature.
By maintaining the quality of oil In the
hydraulic system, you increase the 1life of
the pump, valves, and rams, and you also
keep your machine at a high degree of
efficiency. Chsnge the hydraulic oll-at
lesst once a year, flushing out the supply
tank thoroughly, using clean hydraulic oll
only. Keep oll supply free from dust.

Use clean cans when changing oil.

d. Hydraulic 0il - Type. (See Page 15,
peragraph ¢.) '

1. Hydraulic oils are required to
perform the dual functlons of lubrication
and. trenswlssion of power. Select oll
with care, with the assistance of your oll

- and Page

shpplier.

'In general, a high quality of motor

. oll of the proper viscosity meeting the

A.P.I. ¢lassificetions of MS or DS (cor-
responding to the former Heavy Duty Type
classification) may be used. See Page 13
68, parasgraph 9 and 10.

NOTE: The use of an oil of the ML Type
(formerly Regular Type) is not recommended.

2. Vipcosity.

Viscoslity is the measure of fluid-
ity. 'The oil must have sufficient body to
provide adequate senling effect between
working parts of pumps, valving, cylin-
ders, etc., but not enough to cauge pump
intake cavitation, sluggish valve action,
or in extreme cases, resistance to flow.
Viscosity recommendations must et best be
a compromise, which takes into considera-
tion the worling temperature ronge, and
the clase of service. Refer to table of
oil viscosity recommendstions, page 15,
paregraph c.

3, Viscosity Index.

The viscosity index is a measure of
the rate at which temperature changes
cause a change in oil viscosity. It is
very desirable that the oll viscosity re-
maln as nearly constant as possible under
the wide range of temperabture conditions
encountered in operalting mobile and con-
atruction machinery. The viscosity index
(V.I.) of hydrsulic oil should be high,
not ‘less than 78 for this type of service.
A high viscosity index, however, should
not be obtained at a sacrifice of other
characteristics.

- 4, Pour Point.

The pour point indicates the lowest
temperature. at which the oil is fluid, and
is a consideration for extreme starting
conditions, when operating under a wide
range of temperature vorilations. Hydrau-
lic oil should pour freely and have a vis-
cosity .of not more than KOO0 S.U.3. ot the
lowest storting temperabure.
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5, Additives.

Research has developed a number of
addition agents which materially improve
various characteristics of hydraulic oils.
They may be conpounded with a view toward
increasing chemical stability, improving
lubricating properties, inhibiting corro-
sion, together with cold pour point char-
acteristics.

Proper use of additlon agents re-
quires speclalized knowledge and they
should be incorporated by the oil manufac-
turer only, as serious trouble may other-
wise result.

6. Cleanliness.

Thorough precautions should be
taken to keep the hydraulic system clean
and free from water and dirt. Keep the
01l clean as well to prevent the entrance
of foreign material.

T. Operating Temperature.

Normzl operating oil temperatures in
excess of 160° F. should be avoided.

8. Grade.

The recommendations charted on page
15, paragraph ¢, are based on the normal
operating temperatures of the hydraulic
system. This is a most important consid-
eration in the selection of oil. The
chart is based on a maximum temperature
rise in the hydraulic system of 90° F. and
meke it possible for the oil motors to
develop maximum and effilcient driving
torque.

e. Qil Reservoir.

1. The hydraulic oil reservoir (&),
page 38, is located on the left side of the
tractor. An oil level bayonet gauge is
attached to a square head pipe plug (B) in
top of tank, and oil in the tank should be
maintained Yo top merk. The screen group
at the filler opening is provided to keep
out debris from the inside of the reser-
voir and system, should someone inadvert-
ently use unclean cans and pour unclean
oil into the reservoir.

2. There is a filter installed in-
side the hydraulic reservoir for filtering
the oil just prior to its entering the
pump inlet line. A servieing decalco-
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mania is attached to outside of hydraulic
tank vwhich reads as follows:

WARNING

Hydraulic oll filter inside tank. Re-
move filter every 200 hours of operation
and clean thoroughly. Remove round tank
cover by removing 6 capstrews. Reach in
tenk and turn filter counter-clockwise 1/8th
turn. Pull filter back approximately 1-1/2
inches to clear end of suction tube and re-
move from tank.

-1 TO CLEAN: Tmmerse and swish in any non-

caustic cleaning solvent for a short per-
icd of time. BShake off excess solvent or
blow dry from inside out with compressed
air.

IMPORTANT: When reinstalling filter, seal-
ing "O" ring must seat properly on suction
tube. Slide filter on tube until it bot-
toms on flange. Turn filter clockwise
until retainers snap in place on suction

line flange pins.

IMPORTANT: Clean hydraulic tank breather
cap (C) occasionally and lubricate it with
light oil to prohibit dirt and dust from
entering system.

£. Relief Valve {Hydraulic Crane).

The relief valve (D), located on top
of hydraulic tank, hes been properly set
at the factory and should not be tampered
with. Should loss of power occur (slow
action in rams) your trouble is most like-
ly due to insufficient pump speed caused
by idling engine too slow. Proper relief
valve setting is 1200 lbs. Never attempt
to set the relief valve without using a
pressure gauge, as too high a setting will
materially shorten the life of the hydrau-
lic working parts.

g. Procedure for Checking and Setting
Relief Valve.

An appropriate hydraulic pressure
gauge should-always be used when setting
the relief valve. The gauge may be in-
gtelled into the hydraulic system on the
elbow (B), page T4, at the hoist vane
moter. The pipe-tap was put in the elbow
specifically for this purpose, as it is
accessible and the pauge can be read from
the operator's stetion. To obtain a cor-
rect hydraullc pressure reading on the
gauge, lower the cable hook a considerable

-



This photo shows the Hydraulic 0il Tank (located on left side of main frame}.

distance so there will be nc danger of
fouling the hook sheave block with the
boom point. Then with the boom fully re-
tracted hold the boom crowd control lever
in the retract position (this will open
the relief Valve) at the same time holding
the cable hoist control lever in the up
position. The reading on the gauge will
be the pressure at which the relief wvalve
is unloading. This should be taken with
engine at 3/4 to full throttle.

h. To adjust the pressure up or down,
remove top cap (E) of relief valve and

loosen lock nut. Then by using a screw
driver, turn set screw to the right to
raise the pressure and to the left to
lower the hydraulic pressure. Pressure
should be set at 1200 PSI.

After desired pressure is obtained,
tighten lock nut, being careful that set
screw does not move out of adjustment, and
replace top cap. Care should be taken to
be sure lock nut and cap are tight so
there will be no chance for these parts to
loosen due to vibration.
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2. HYDRAULIC TUBES AND FITTINGS.

a. The tubing used is of butt welded
steel construction and is amply strong for
the purpose intended.

b. The tube fittings are Ermeto flare-
less and have proven very satisfactory for
hydraulic applications, providing certain
precautions are taken in assembly and dis-
assembly.

¢. Should it be necessery to disasgsem-
ble any tube fitting nut, in reassembly,
pull nut up finger tight and then give
1/8%h turn only, with a wrench. This is
important and must be observed.

d. To install a new tube
or fitting, never tighten
over two turns after sleeve
has shouldered in body of fit-
ting, as this will distort
the sleeve and tubing, there-
by preventing a leak-proof
seal.

3. HYDRAULIC HOSE.

a. The rubber hydraulic
connecting hose is amply
gtrong t¢é stand the pressures
encountered. Constent vibra-
tion may tend to lcosen some
of the fittings, and they
should be inspected occasion-
elly and tightened with the
special wrenches provided.

b. These hoses were made at
the factory with swedged on
couplings, and 1f leaks do oc-
cur, new hose assemblies must
be used.

c. All hydraulic hoses lead-
ing to and from the swivel valve
{35),page T1l, except the small
drain line, have been coded by
mesns of numbers 1 through 6
inclusive, which are stamped in
the hose couplings. When re-
placing hoses, observe the num-
ber on each hose coupling, be-
ing sure this number matches
the number stamped at the swi-
vel valve hose opening. This

prevents the possibility of getting a hose

connected tothe wrong circuit. The pipes
coming out of the frame should be tagged
with numbers corresponding to those

stamped in the connecting hose end coupling.

4. HYDRAULIC PUMP - CRANE CIRCUIT.

A. The hydraulic pump located in the
front of the engline, and driven by a short
propeller shaft, is an important unit and
should be handled with care. Loss of
volume will more than likely be due %o
loose connections or slow pump speed. We
strongly recommend leaving the pump alone.
Should anything occur that would lead you
to believe the pump might be in need of
repair, procure another pump, or repair
pump, using pages 4O to 55 inclusive as a
guide for disassembly and reassembly.

B. Above is shown the hydraulic pump
drive shaft and piping. This pump is
available in either a 48 or T3 GPM.
capacity.
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MAIN HYDRAULIC PUMP (HYDRECO - 48 GFM.)

C. Hydraulic Pump Dismantling. (For
machines equipped with Hydreco pump.)

1. Clean outside of the pump with an
oil solvent, fuel olil or gasoline, and dry
thoroughly. With file or o0il stone remove
sharp edges or burrs from shaft splines,
drill point, keyway or shaft end before
proceeding with disessembly. Mark sect-
ions of pump with prick punch for proper
reassembly.

NOTE: Servicing is facilitated by bolting
the adapter to a special bench mounted
assembly plate. (See page 46.)

2. Remove the four cover cap screws
(15) (see above). Remove the cover (14)
which may come off separately or with the
housing (11).

To prevent possibllity of leakage,
avoid scoring or nicking machine surfeces
of pump sections. DO NOT USE A SCREW
DRIVER to pry the sections apart. Tap

. with fibre hammer, if necessary, to loosen.

Note position of relief pocket and
drilled holes in the wear plate (9)
for proper reassembly. Mark the ‘
drive (12) and driven gears (13) with an
India stone, {see right, above) for pro-
per reassembly.
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Note the location and number of gaskets
when disassembling.

Remove driver shaft (12) and gear.
Unbolt adapter end from bench plate.
Press out the bearing (7). Remove seal
assembly (3) and (5) and snap ring (6),
freeing shaft (12) and wear plate (9).
This pump is equipped with an cuthoard
ball bearing. Be sure to coat end of
shaft with white lead and remove any
burrs before pressing out to prevent the

i_
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Type "A" Bearing Type "B" Bearing



bearing from being scored. Remove dowel CAUTION: Replace roller or ball

pins (k) from adapter {2) and cover ends
(14), with pliers or a lever jaw wrench.

3. Type "A" Roller Bearings.
(See page 40)

bearings only if necessary, and
then only with the SAME MAKE AND
TYPE as originally installed.

5. Seal Seat.

Check bearings for freeness of roll- The seal seat (3) should not be re-
ers and pitted, broken,or excessively worn Noved unless the seal face is excessively
rollers. Replace bearing if it is poss- worn or dameged. To remove the seal seat,

ible to insert a feeler of .020" thickness 1nvert the adapter (2) and drive out the

between rollers. :

seat (3) with a wooden block. If 2 new
seat (3) is required, press into adapter,

More gep indicates rollers are worn  Using a seal seat driver (page 46).

excessively. Remove roller bearings by
starting them with a tool shown on page
Insert tool under the bearing and into

46.

the cored hole between the bearing bores

(see below). Complete removal of bearing

using puller (see page 46) and tap Sut
with heavy bar (shown below at right)

3A. Type "B" Roller Bearings.
(See page h0)

Remove retaining ring and all roll-
ers. Start bearing shell out with tool,
(page 46). Complete removal with pull-
er, (page 46). Tap out with heavy bar
as shown above gt right.

CAUTION: To prevent bending of
drive shaft, push (drive or keyed
end of shaft) through the gear

and press on straight end of shaft.

D. Inspection and Check of Pump Parts
* For Wear.

l. Wesh all parts in oil solvent, or
fuel oill. - Dry thoroughly with clean
cloths or dry compressed air.

2. Inspect all parts of the pump.

4. Ball Bearing. (Outboard bearing) 3. With a small piece of flat file

remove nicks and burrs from around the

a. Remove outboard bearing retain- bearing bores and drilled holes of adapter

ing spap ring (1) with ring pliers.

. Reach down through thg drive

(2) and cover (14) (see top of page 42).
Clean up burrs and nicks on the machined
mating surfaces of housing {11), cover

shaft bearing bore with a brass drift and  (14) and adapter (2) (see top of page

tap out the outboard bearing (18).:'Tap
opposite sides alternately.
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42) with Indis stone and a fine mill
file. Rewash before assembly.
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Lk, Shafts.

Inspect at bearing points and seal

areag for rough surfaces and excessive wear.

5. Qears.

Inspect edge of teeth and gear face
for scoring. Stone face of gears (see be-
low) and edge of teeth before reassembly.

.6, Gaskets.

Always replace housing gaskets (10)
if damaged. Replace all seal rings (8).

7. Wear Plates.

Replace if found scored or excess-
ively worn.

NOTE: Do not turn wear plates (9)

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
in vicinity of relief pocket, (see right,
above) and replace if in evidence.

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 (11) whose
gear bores measure greater than 3.259"
through the dowel pin hole centerline.

b. Replace both gears (12 & 13) 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, Replace shaft (12 & 13) if
wear at the roller pattern exceeds .001"
from that of the major diameter.

e. Replace wear plates (9)
that have severe score marks or show
erosion marks in the viecinity of the
counterbored 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
(5) and seat (3) is recommended if drive
shaft is replaced.
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E. Pump Assembly.

1. Type "A" Roller Bearings.
Lubricate rollers (7) 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 peage 46.)

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 pine (4) in adap-
ter (2).

b. To assemble the wear plate (9),
bearing and seal assembly (3) and (5), use
the adapter end (2) bolted to the bench
plate as & support. (See below). Insert
the drive shaft (12) in the adapter end
with the long end UP in the side that has
a bearing driven in. Put the wear plate
over drive shaft making sure the counter-
bored relief pocket is FACING the gear.

Place the bearing on the drive
shaft. Now assemble the oil seal parts’
in the following order: Back up washer,
coil spring, synthetic rubber ring. (Lub-
ricate this ring with a light grease or
0il) and the seal cup with lapped surface
UP. Make certain the rubber ring (8) 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 ageinst the spring and compress it.
When released, the spring should return
the cup to the position held before com-
pressing. If it sticks on shaft, replace

582

the o0il seal assembly.

C. Wipe off any foreign matter
from seal seat. Lubricate the lapped
surfaces of the seal seat and seal cup
with light oil. Turn the entire drive
shaft essembly 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.

C

d. Pumps with Qutboard Rearings.

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 is provided by the plastic shim
gasket between housing, adapter and cover.
With micrometer, measure housing width and
width of gears. (See below).

f.

Insert drlver assembled gear
and shaft (12) into adapter end.

Line up marks previocusly mede on gear
faces if original gears are reinstalled.
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‘plece.

(Page 40.) If new gears arve used keep
keyways 180° apart. Note thot on some
models shaft and gear are made ln one
Lubricete face of gears with
light oll.

g. Place proper gasket as selected
by chart (below), over geers and on face
of wear plate (9). If 1t is not practi-
cal to use micrometers to measure gears
and housing use a gasket that meesures
.002" thickness.

h. ILine up punch marks and place
pump housing (11) over gears and gesket.
Tap down with fibre hemmer.

i. Select mnother gasket from
chart or if no measurement (2e¢) is avail-
sble use a gasket of .002" thickness.
Place gasket on housing face. Iubricate
gear face with clean oll.

J. After selecting proper gesket
from the chart, and putting it in place
on the housing face, inatall the wear
plate, making sure that the 1/16" deep
counterbored relief pocket is in its orig-
inel positlon facing the gears and is ro-
tated 1800 from the pocket of the adepter
wear plate. Place seal ring (8) around
the wear plate and posltion on wear plate
with an equal air gap around each shaft.
Put cover (14) in place and tep down, be-

ing careful not to pinch "0" ring seal (8).

Chart below indicates size,
numbey and location of shim gaskets to be
uged to provide proper clearance between
gear face and wear plate.

CLEARANCE CHART

Gear Width Greater
{+) or less (-)

THAN NOUSING WIDTH ADAPTER SIDE COVER SIDE
2025 SERIES +.002 004 ) 002
PUMPY +.001 .603 .002
.001 002 .00z
-.001 002 001

-,002 001 001

NOTE: Rrass shim gaskets used on 2000 Series Puuips are .001 and .002 In
thicknens.,

If gears are so worn that houslng
wldth becomes more than .0035" greeter
than gear width, both gears (12 & 13)
should be replaced.

k. Instell dowel pins (4) in

cfin 1.1

cover. Line up punch marks previously
made on housing and cover snd put in
plece. Tap cover down on dowel plns with
fibre hemmer until cover bottoma on hous-
ing. Be careful not to pinch "O" ring
seal arcund wear plate.

ﬂ. Instell four cap serews. FPump
may be furnished with either hollow head
cap screws or hex head type. If hex heed,
be sure that proper washer is in place
before 1nstelling. If for eny reason
replacement of cap screws 1s required,
always use same type Bs originally fur-
nished. If hollow head cap screws are
uged, the shoulder of the screw must ride
agalnat the spot face of the cover and
both surfaces should be free of burrs to
prevent lesks.

Tighten graduslly opposite cap
serews, using torque wrench set at 60 ft.
pounds torque. After assembly turn shaft
with a 6" Crescent wrench. If shaft will
turn with a slight drag and not too freely,
proper clearances are assured between gears
and wesr plate. If shaft is too tight or
too free,add or remove (.00I) or {.002")
gaskets as necessary Tor proper clearance.

3. Assembly of Outhoard Bearings.

a. Coat I.D. of bearing bore wlth
whlte lead.

b. Iubricate the bearing (18) with
light grease.

c. Drive outboard bearing (18) down
over drive shaft with special tool, untll
it bottoms. (See page 46.}

d. Insert snep ring (1) in bearing
bore.

e. Remove grease plug end repack
outboard bearing bore with good quallty
bearing grease. Use fingers for repack-
ing. A grease gun will force grease into
the 0il seal and cause it to leak.

F. Break-In of Repaired Pumps.

1. If shop test stand is avallable
on which the pump can be mounted and op-
erated against full pressure and at max-
imum speed, the following procedure 1s
recommended Tor break-in and test:



a., Start pump end 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 discherge
pregsure to 500 PSI for 10 seconds and
lower to zero pressure for 10 seconds.
Continue this procedure for 5 minutes.

CAUTION: Do not epply pressure’
‘for more than 10 second inter-
vals.

c, BStop pump and rotate drive
shaft 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.

e, Stop pump and check freeness
as in (¢). Check for possible lesks at
mating surfaces of adapter, housing and
cover and around seal assenbly and the
four assenbly cap screws.

f. Be gure oil level is up to
normal in oll reservoir. Start pump and
run pressure to 1000 PSI .and-run flow test
by vhatever means 1s availdble on the test
gtand. C

2. If a shop test stand is not asvail-

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§ minuvtes 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.

C. Increase engine speed to one-
half throttle, and repeat step {(v) for
10 minutes.

d. Increase engine speed to full
throttle, and repeat step (b) for 5 min-
utes.

"e. Idle engine and check pump for
possible leaks at mating surfaces of
housing, adapter end cover, shaft seal
ares, and any of the cap screws.

TROUBLE SHOOTING.

POSSIBLE PUMP TROUBLES CAUSBES

REMEDIES

a) Low oll supply,
by Heavy oil.
¢} Dirty oil filter,

1. ‘Cavitatlon, pump unususily noisy.

d) Restriction In puction lne,

8} Fill to proper level,

b) Change to proper ofl,

¢)- Clean and replace filter.
d) Remove.

H. Pump takes too long to respond | a) Low ofl supply.

or fails to respond.

b) Insufficient relief valve pressure.

¢) Pump worn or dameged.

a) Fill to proper level,

b) Reset to correct pressure setting
using gauge,

c) Inspect, repair or replace.

IO, Oil heating up.
rellef wvalve plunger
valve seat,

climate,
¢) Dirty oil,

d) Oil level too léw.

g) Pump worn (slippage).

a) Foreign matter lodged between the

{ b) Using very light oil in a hot

e) Insufficient relief valve: pressure.
f) Rellef valve pressure too high,

a} Inspect and remove foreign matter,
nnd mlief -

b} Drain and refill with proper ofl.

c) Drain, flush and reflll with clesn
oil,

d) - Fill to proper level

e) Set to correct pressure,

f) Same as "e".

g) Replace or repair.

IV. Oll foaming. Adr
to.pump,
b) Wrong kind of oil.

c) Oil level too low,

a) Air leaking Into suction line from

a) Tighten all connections.

b) Drain and refill with & noa-foaming
type of hydraulic oil.
c) Fill to proper level.
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G. BSpecial Tools for Pump Repsair.
(Not furnished. Can easily be
made locally.)

1/2 Dia. Drill

MATERIAL«CR.5.

1/2 Plate
Seal Driver

These surfaces must be
concentric or square
to each other within
.0005" T.I.R.

31/4 Dia. Bore

Bench Mount

1asy/ | 8 I
o

Roller Bearing Driver

1 x 45° CHAMFER

16 1x 45° CHAMFER
A— 3
“ B
TAMARNMEY N T
L Tpe ' D ¢
23 —t l
3
=
2000 SERIES PUMPS % Tugngio 1 DRILL (BREATHER HOLE)
_ I 8
a2
Bearing Puller Outboard Bearing Driver
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H. OVERHAULING INSTRUCTIONS FOR HYDRECO 73 - G.P.M. PUMP.
PREPARATION FOR' DISASSEMELY OF PUME, ~ ' =

1. Clean the outside of the unit with shaft end before dlsassembling. Remove
an oil solvent, fuel oil or gasoline. the burrs end sharp edges with X% file
or an oll stone. - - L N (f\:

2. Dry the unit thoroughly. } S

L4, Mark sections. of the unit with'a
3, Remove sharp edges or burrs from the prick punch for proper reassembly..

shaft splines, drill point, keyway or N o

I.DISASSEMBLY

The following 20-step disassembly proced-
ure is reconmended. After disassembling,
it may or may not be necessary to remove
the bearings from the end cover and edap-
ter cover. (See disassembly steps 16 to
20). Replace these bearings i necessary,
but be sure to use the same type as the
original.

l, Remove snap ring or key from shaft.

2. BRemove wire seal and cap screws st
seal retainer.

3. Remove seal retainer, seal assembly,
coil spring, seal drive pin and washer.
Use cap screws {see Pigure I) to start
removal. NOTE: BSee Page 53, Figure 18 —
for sequence of removal. 3 ‘ . Figure 5

T e T 8. Remove end cover.. The cover may come (j )
. A EEE R off seperately or with the housing. CAU- =
PION: DO NOT USE A SCREW DRIVER to pry
the sections apart. It is important that
mechined surfaces are hot scored or nicked..
If 1t is necessary to LOOSEN sections, tap
- ‘them with-a FIBRE HAMMER.

9, Remove wear plate. Note the position
of relief pocket, seal rings, and metal
shims, if any. -

10, Remové.housing snd mark the DRIVE gear
and DRIVEN gear with an Indie oil stone.
(See Figure 7).

Figure L4
k., Remové'seal ring from seal retainer.

5. TAP or PRESS OUT seal seat from re-
tainer. (See Figure 5).

6. Remove two socket hesd cap serewa from
pump adapter cover. NOTE: Service may be
facilitated by bolting the unit to a speeci-
al bench mounted sssembly plate. (See
Figure 6 — Foot Mounting and Flange
Mounting).

7, Remove all cap screws in cover.
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_Figure T

11. 8lide drive and driven gears off the
shaft.

12, Remoﬁe drive ghaft and driven shaft.

13, Remove the Pratt and Whitney key
from the drive and driven shaft.

14, Remove the other wear plate noting
same ltems as in Step 9. NOTE: The next
6 disassembly steps pertain to the remov-
al of bearings from the end cover and a-
dapter cover. REPLACE ONLY IF NECESSARY.

15, Before removing'Roller Bearings,
inspect for:

a, Freeness of rollers.
b. Pitted condition.
¢, Broken or excessively worn rollers.
NOTE: Refer to pege 51, Items
3 to 5. If any of the above condi-
tiong exist, proceed with the dis-
assembly.

DISASSEMBLY (CON'T.)

16, TInsert the tool (see Figure 8) under
the bearing and tap tool with a hammer until
bearing is raised.

17. Complete the removal of bearing with a
standard bearing puller. (See Figure 9).
We suggest Owatonna Bearing Puller MD956-Bl.
- e . o

TET o Ty

Figure 9

18, Remove the thrust washer from bottom
of the bearing bores.

19, Remove dowel bushings from both end
covers.

20. Remove thrust bearing by tapping
lightly with a drift pin of soft material
inserted through the drive shaft bearing
bore. Tap opposite sides alternately.
(See Figure 10)
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J.

INSPECTION OF DISASSEMBLED UNIT

Figure 11

1. Remove all nicks or burrs from the
machined surfaces with a small piece of
flat mill file. {(See Figure 11).

2. Check seating of wear plates in adsp-
ter cover and end cover. A rocking motion
of the wear plates indicates s burr on
the machined surface end/or a bent wear
plate.

3, Inspect the shafts at bearing polnts
and seal areas for rough surfaces and ex-
cessive wear.

L4, Inspect the edge of the gear teeth and
gear face for scoring. Stone the face of
the gears (See Figure 12) and edge of gesr
teeth before reassembly. We suggest the
use of MF166 India File for this operation.
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Figure 13

5. Check bearing rollers for freeness,
pitting, broken or excessive wear. Re-
place, using procedure outlined on page
49,8teps 15 to 19. Note: Replace only
with SAME MAKE AND STYLE as originally
installed.

6. Replace wear plates that have se-
vere score marks, heavy wear, or show
erosion marks in the vicinity of the
counterbored relief pocket. Note:

Arrow deslgnates erosion path in Fig-
ure 13. Caution; DO WOT REVERSE WEAR
PLATES AS THE COUNTERBORED RELIEF POCKET
IS ON ONE SIDE ONLY.
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K. RECOMMENDED WEAR TOLERANCES

1. Discard the housing if either of the
following conditions exist: .

a, If the gear bore measures greater -
than 6.412 through the dowel pin hole
center line, replace it.

b. If the housing shows severe score
marks that extend past the gear bore
center line. NOTE: If the wear has
been smooth and even, it is not neces-
sary to replace the housing.

2. Replace the gears when the differen-
tial between the gear face width and the
housing face width, with no gaskets, is
in excess of .004.

if wear at the roller patterns is in ex-
cess of .OOl from that of the major dila-
meter. )

'k, End c}.eéi.'anc;,é,’:_at final agsembly, be-
tween the gear faces and the housing width
should be .0035 minimum and .005 maximum.

5. If the shafts were replaced, as in-
dicated In Step 3, replace the bearings.

6. Replace all seal rings, metal shims,
if torn or mutilated.

T. If the besrings are loose in the bores
replace the end cover and sdapter cover.

" 8. Replacement of seal seat and seal

3. Replace the drive and driven shafts

1. Lubricate bearing rollers. with light
grease.

2. Coat inside of the bearing bores with
white lesad.

3, Install thrust washers to beéring
bores. NOTE:; Be sure that the BRONZE
SIDE of the thrust washer is facing the
shaft ends.

L. Using bearing driver, see Figure 1%,
press bearings. into the bearing bores ‘of
adapter and end.’ cover.

e -.-".'-'

Ty 1,-—”/4—«
»-—:s/ls—-.

Figure lh

i

SL Insert seal rings to seal ring grooves

in adapter c0ver, see Figure 8.

6. Bolt adapter cover to bench plate.

'7; Install 8 wear plate. NOTE. Make sure

. that the counterbored-relief pocket 1s UP

and on the. dlscharge side of unit.

8. Using light oil, lubricate gear contact
section of wear plate

9, Install seal ring around 0. D. of Wesr
plate.

REASSEMBLY

assembly is recommended.

Pigure 15

Figure 16

10. Install hollow dowel pin to edapter
and end cover. NOTE: - Clearsnce between
gear face and wear plate is provided by
the metal shim gesket between the adapter,
housing and end cover. With a micrometer
measure- width of housing and width of gears.
(See Figures 15.and 16). The chart at the
top of following page indicates number and
location of shim gasket used to prov1de pro-
per clesrance between gear face and wear
plate.
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REASSEMBLY (CON'T) = .

CLEARANCE CHART - - —

GEAR WIDTH GREATER NOTE: Brass shim gaskets are-
(+) OR LESS (-) .001 and .002 in thickness.

THAN HOUSING WIDTH ADAPTER SID - COVER SIDE
+.002 2003 - .003
+.001 .003 ..003
.000 .003 .002
-.001 .002 001
-.002 .002 .001

Figure 17

11, Instell keys to drive and driven
shafts, then install shafts to adapter
bearing bores.

12, Slide gears over shafts, aligning
keyway wilth key. NOTE: If original gears
are used, line up marks previously made
on gear faces. II new gears are used,
keep keyways 180° apart. (See Figure 17).
Lubricate face of gears with light oil.

13. 1Install metal shims using CLEARANCE
CHART FOR SELECTION.

4. Aligning punch marks, install hous-
ing over gears. Tap in position with
fibre hammer. NOTE: If new housing i1s
used, be sure thet discharge port is on
the discharge side.

15, If necessary, select other metal
shims from the CIEARANCE CHART and in-
stall to housing face.

16, Install cover wear plate with re-
lief pocket fmcing gears. NOTE:
tion of rotation of the pump is KNOWN -~
install with counterbored relief pocket
on the discharge side. If direction of
rotation is UNKNOWN -- install with re-
lief pocket on the suction side.

17, Place seal ring around the out-

If direc-~

side of wear plate and center the wear
plate with shafts. Then install the
seal rings to the grooves in pump cover
and install the dowel bushing, see Flgure
10.

18. TInstall the end cover over the shafts
aligning punch marks with merks on housing.
With a fibre hammer tap the cover down to the
housing.. NOTE: Be careful not to pinch "O"
ring seal around wear plate.

19, Instzll the four large socket head
capserevs -and snug down. NOTE: The shoul-
der of the cap screw seats amgainst spot
faced surface of the cover. Make sure both
surfaces are free of burrs. Final tighten-
ing of the cap screws should be done with a
torque wrench set at 110 £t. lbs. on c¢ap
screws dlagonally opposite one another.

20. Rotate shaft by hand or with wrench.
If shaft is too tight or too free, add or
remove as many metal shims as necessary.

2l1., Install two socket head cap screws to
dowel bushing locatlion in cover and torgque
to 50 ft. lbs.

22. BSet the unit upright on cover and
install the remaining two socket head
cap screws o dowel bushing location in
adapter and torque to 50 ft. lbs.

582 —En

C



O

M. INSTALLATION OF SEAL SEAT AND SEAL ASSEMELY

SNAP
RING

SEAL
RETAIMER
ASSEMELY

SEAL
ASSEMBLY

COIL
SPRING

1. Iubricate thrust bearing with light
grease. e e L

2. Instell thrust bearing over drlve
shaft and bottom against the shoulder.
NOTE: The ends-of the outer race or
shell have a wilde and narrow ‘section.

Be sure the widest section 1s UP or faces
the drive end of the shaft.

3. Install steel washer over the shaft
with the flat even surface facing the
drive end of shaft.

4. 1Install the seal assenmbly drive pin
to the shaft ‘%ith'the long section 'in
line with the shaft.. . :

5, Install coil spring to the shaft.

6. Using light gresse, lubricate the
seal ring and the back-up ring in seal
assembly. Install seal assembly over the
drive shaft with*lapped.surface facing to-
wards the drive:end of the shafi. NOTE:

Meke certain the key slot in seal assembly

is allgned with seal drive pin in the
shaft.

7. Using light grease, lubricate rubber
ring on the seal seat. Press the seal
seat and outer seal ring into the sest
bore of seal retainer until bottomed.

8. Assemble seal ring to the groove in
retainer and lubricate with light grease.
NOTE: Before procéeding wipé off any for-
eign matter from the seal seat and seal
assembly. ZIubricate both lapped surfaces
with light oil.

582 -53~
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Figure 18

"9, Place seal fetainer over the shaft and
press down on assembly enough to start cap
screws (See Pigure 19), then snug down even-

. 1y unti] bottomed. Torque cap screws to

50 ft. 1lbs. NOTE: When compressing the

‘seal assembly make sure the seal drive pin
-in-the shafi enters and engages the drive

pin slot 1n.the seal assembly.

10, Secure cap screws with wire.

11. Instalirsnap riﬁg to spline end of
shaf't. :
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N. TESTING AND BREAKING-IN OF REPAIRED PUMPS.

1. If shop test stand id¢ available on which the pump .
ecan be mounted snd operated sgeainst full pressure

and at moaxlmum speed, the following procedure is
recommended for break-in and test:

a. Start pump end run for 2 minutes st zero
pressure. Be sure that test stand reservelir is.
f1lled and that al) inlet end outlet lines are open.

b. By restricting pump discharge line with needle
or globe valve, ralse 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 then 10 second intervals.

¢. Stop pump and rotate drive shaft coupling by -
hand to determine if drive shaft is free. If it can-
not be turned freely, remove and rebulld 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 intervals.

e. Stop pump end check freeness as in (c¢). Check
for possible leaks at mating surfaces of edapter,
housing end cover and around seal assembly and
the four amzsembly cap screvws.

f. Be sure oll level is up to normel in oil reser-
voir. Start pump and run pressure to 1000 PSI

and run flow test by vhatever means is available

con the test stand.

If e shop test stand is not available, the following

alternate bresk-in and test procedure may be used:

a. Mount repaired pump in place on equipment
and run pump at one quarter engine speed for
5 minutes at zero pressure.

b. Operate control valve until relief pressure is
attained, then hold in this position for 10 seconds
and release for 10 seconds. Follow this pro-
cedure for 10 minutes.

c. Increase engine speed to one-half throttle,
and repeat step (b) for ten minutes.

d. Increasse engine speed to full throttle, and

repeat step (b) for 5 minutes.

e, Tdle engine and check pump for possible leaks
at mating surfaces of housing, adapter end cover,
shaft senl area, and any of the cep screws.

- 54 -



TROUBLE SHOOTING

POSSIBLE FUMP TROUBLES CAUSES REMEDIES
I. Pump unusually noisy. |a - Low supply a - Fill to proper level.
b ~ Heavy oil. b ~ Chenge to proper oll.
¢ = Dirty oil filter. ¢ ~ Clean and replace filter.
d -~ Suction line too small. ] d ~ Increase size of puction
line.
e ~ Restriction in suction | e - Remove.
line.
f - Alr lesk in suction T - Check for loose connec-
" line. tion.
g - 01l temperature ex- g - Check entire cilrcuit.

tremely high cauaing
vepor to form in the
oil.

Pump sucking eir h -
through the shaft oil
seal when pump is

Check by squirting oil
around the seal.
Replece if feulty.

ef~

below oll level,

e

idling.

0. Pump tekes too long to | a - Low oil supply. a =~ Fill to proper level.
respond or fails to b - Insufficient relief b - Reset Lo correct pressure
respond. valve pressure. setting using gauge.

¢ = Pump worn or damaged-. ¢ ~ Inspect, repair or replace

IXI. 0il heating up. a - Foreign matter lodged & - Inepect and remove forelgr
between the relief matter.
valve plunger and re-
Yief valve seat.
1o - Using very light oll in | b - Drain and refill with pro-
a hot climate. per oil.

¢ - Dirty oil. ¢ - Drain, flush and refill
with clean oil.

d -~ 011 level too low. d - F1ll to proper level.

e - Insufficient relief e - Set to correct pressure.

valve pressure.

f - Relief valve pressure f - Same as "e".

too high.

g - Pump worn {slippege). g ~ Replace or repair.

I¥. 01l foaming. a ~ Air leaking into suc- a ~ Tighten all connections.

tion line from tank
to pump. _

b =~ Wrong kind of oil. b -~ Drain end refill with
non-foesming type of
hydraulic oil.

¢ - 0il level too low. ¢ - FPill to proper level.

d Improper tank or d - Baffle correctly.

reservolyr baffling.

e - Discharge lines not e - lixtend lines below oll

level.






5. HYDRAULIC PUMP - STEERING AND OUTRIGGER CIRCUIT (HYDRECO).

A. Hydraulic Pump Dismantiing.

1. Cleen outside of the pump with an
0oil 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 sect-
ions of pump with' prick punch for proper
reassembly.,

NOTE: Servicing is facilitated by bolting
the adapter. to a special bench mounted
assembly plate. (See page-6?.)

2, Remove the four cover 'cap sScrews
(22) (see sbove). Remove the cover (20)
vhich mey come off separately or with the
housing (12). - - N -

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 loosen.

‘Note posiﬁion 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 disessembling.

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 snep 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"'Egéring ~ Type "B" Bearing
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bearing from being scored. Remove dowel
pins {5) from adapter (3) and cover ends
{20), with pliers or a lever jaw wrench.

3, Type "A" Roller Bearings.
(See page 56)

Check bearings for freeness of roll-
ers and pitted, broken,or excessively worn
rollers. Replace bearing if it is poss-
ible to insert & feeler of .020" thickness
between rollers.

More gep indicates rollers are worn
excessively. Remove roller bearings by
starting them with a tool shown on page 62.
Insert tool under the bearing and into
the cored hole between the bearing bores
(see below). Complete removal of
bearing,using puller; and tap out with
heavy bar (shown below at right).

G oy

3A. Type "B" Roller Bearings.
(See page 56)

Remove retaining ring and all roll-
ers. Start bearing shell out with tool,
(page 62). Complete removel with pull-
er, Tap out with heavy bar as shown
sbove at right.

L. Ball Bearing. (Outboard bearing)

2. Remove outboard bhearing retain-
ing snap ring (1) with ring pliers.

b. Reach down through the drive
ghaft 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 originzally installed.

~ on an arbor press.

' -ring.

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 (&) with a wooden block. If a new
seat (4) is required, press into adapter,
using a seal seat driver (page 62).

6, Gears.

If gears or shafts must be replaced,
remove snap rings (16) end press off gesrs
(Some models may be
furnished with shaft and gear made in one
piece). To reassemble, cost 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 snep
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

arpd press on siraight end of. shaft.

b. Inspection and Check of Pump Parts
For Wear.

1. Wash all parts in oil solvent, or
Tuel oil. Dry thoroughly with clean
cloths or dry compressed air.

2. Inspect a2ll parts of the pump.

3. With a small piece of flat file
remove nicks and burrs from sround the
bearing bores and drilled holes of adapter
(3) and cover (20) (see top of page 58).
Clean up burrs and nicks on the machined
mating surfaces of housing (12), cover
(20) and adapter (3) with India stone
and a fine mill file. Rewash before
asgembly.
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EROSION PATH

8. Check for proper seating of wear
plaete in adapter or cover, (below). A
rocking motion indicates either a burr.on
Tace of adapter or cover.

L, Shafts

Inspect at bearing points and seal .
areas fopipoggh surfaces and excessive wear.

Inspect edge of teeth and gear face " 9. Recommended Wear Tolerahces.'J
for scoring. Stone face 'of gears (see be- _
(:: low) and edge of teeth before reassembly. ‘ &, 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, wlth no gaskets in the
pump, is in excess of .0035".

¢, Assembled; the total-end clear-
ance between the gear faces and the hous-
ing width shoéuld be 0025" minimum and
.0035" maximum :

. 6. ~Gaskets.
- e SRR d. Replace shaft (13) and (18) if
Alvays replace housing gaskets (11)  wear at the roller pattern exceeds .001"

if damaged Replace all ‘seal rings (9) from that of the major diameter.
7. Wear Plates. . fﬂ‘ji f " " e. Replace wear plates (10) and
‘ S " (19) that have severe. score marks or show
Replace if found scored or excess- erosion marks in the vieinity of the
ively worn.-g;f‘ e counterboard relief pocket
NOTE: Do not turn wear plate (10) and : fl'i If the pump shafts have. been
(19) as countterbored relief pocket is on replaced beceuse wear at the roller pat-
_ gear side only. If wear plate is steel terns exceeded OOl" also replace the
(:j backed, ‘bronze side should’ be next to. bearings
gears. Even though slight wear is showhn o , '
on gear ‘pattérn, eheck for, erosion path to g.l Replacement of seal assembly
in viéinity of relief’poeket, (see right, (6) and seat (1) is recommended if drive
above) and replace if in evidence. shaft is replaced.
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C. 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 assenmbly
into bearing bore of adapter and cover
with tool. (See page 62.)

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 Assenbly.

ter (3).

b. To assemble the wear plate (10},
bearing and seal assembly (L4) and (6), use
the adapter end (3) bolted to the bench
plate as a support. (See below). Insert
the drive shaft (13) in the adapter end
with the long end UP in the side that has
a bearing driven in. Put the wear plate
over drive shaft making sure the counter-
bored relief pocket 1s FACING the gear.

Place the bearing on the drive
shaft. Now assemble the oil seal parts
in the following order: Back up washer,
coil spring, syathetic rubber ring: {ILub-
ricate this ring with a light grease or
0il) and the seal cup with lapped surface
UP. Make certain the rubber ring (9) is
not cut when placing it on the shaft and
when passing it over the key slot or
spline. Press the entire seat assembly
down against the spring and compress it.
When released, the spring should return
the cup to the position held before com-
pressing. If it sticks on shaft, replace

582

a. Install dowel pins (5) in adap-

the 0il seal assembly.

c, Wipe off any foreign matter
from seal seat. Lubricate the lapped
surfaces of the seal seat and seal cup
with light oil., Turn the entire drive
shaft assenbly 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 Outboard 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 is provided by the plastic shim
gasket between housing, adapter and cover.
With micrometer, measure housing width and
width of gears. (See below).

£, Insert driver assenbled 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 56.) If new gears ere used keap
keywaye 180° apart. Note that on some
models shaft and gear are made in one
plece. Iubricate face of gesrs with
light Oil .

g, Place proper gesket as selected .

by chart (below), over gears and on face
of wear plate (10). If it 1s not prachi-
cal to use micrometers to measure gears
and housing use a pgesket that measures
.002" thickness.

h. Line up punch marks and place
pump housing {12} over gears and gasket.
Tap down with fibre hammer.

i. BSelect another gasket from
chart or if no measurement (2e) 1s avail-
eble use a gasket of .002" thickness.
Place gasket on housing face. ILubricate
gear face with clean oill.

J. After selecting proper gasket
from the chart, end putting 1t 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 faclng the gears and is ro-
teted 180° from the pocket of the adapter
wear plate. Place senl ring (9) exound
the wear plete and poeition on wear plate
with an equsl air gep around each shaft.
Put cover (20) in place and tap down, be-

ing céreful not to pinch. "0" ring seal (9).

Chart below indicates color,
number and loestion of shim gaskets to be
used to provide proper clearance between
gear face and wear plate.

CLEATANCE CHART

NOTE: Only plastic shim gne- {
Gear Width Qreatar keta nre uzed on 1500 Serles
{+) or leas {-} Pumps
THAN HOUSING WIDTH ADAPTER 0IDE COVER SIDE
1500 BERIED +,002 002 002
PUMPA +,001 001 .002
001 001 001
=002 ws 0031
-.002 .- it
COLOR CODE:  .00f - Amber  .002 - Ned 0016 - Purple

; If geers are so worn th&t housing
width becomes more than .0035" greater
then gear width, both gears. (17) should
be replaced.

k. Ingtoll dowel pins (5) in

cover. Line up punch marks previously
made on housing and cover and put in
place. Tap cover down on dowel plns with
fibre hemmer until cover bottoms on hous-
ing. Be careful not to pinch 0" ring
pesl around wear pl&te.

ﬂ. Install four cap screvws. Pump
may be furnished with either hollow head
cep serews or hex hesd type. If hex head,
be sure that proper washer (21) is in
place before Installing. If for eny ree-
son replacement of cep screws is requilred,
always use same type a8 originally fur-
nished. If hollow head cep screws are
used, the shoulder of the screw must ride
against the spot face of the cover and
both surfaces should be free of burrs to
prevent lesks.

Tighten graduelly opposite cap
screws, using torque wrench set at 60 ft.
pounds torque. After assembly turn shaft
with & 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 1s too tight or
too free sdd or remove {.001) or {.002")
gaskets asg necessary for proper clearance.

3. Assenbly of Outboard Bearings.

] a. Coat XI.D. of bearing bore wlth
vwhite lead. '

b, ILubricate the bearing {2) with
1ights grease.

c. Drive outhoard bearing (2) down
over .drive shaft with speclal tool, until
it bottoms. (See page 62.)

d. Insert snap ring (1) in bearing

bore.

e. Remove grease plug and repack
outboard bearing bore with good quality
bearing grease. Use fingers for repack-
ing. A grease gun will force grease into
the oll seal and cause it to leak.

d. Break-In of Repaired Pumps.

1. If shop test stand is emvaileble
on which the pump can be mounted and op-
erated agalnst full pressure and at max-
imum speed, the followlng procedure is
recomended for break-in and test.
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B, Stﬁrt'pump and run for 2 min~- f. Be sure oll level is up to

utes at zero pressure. Be sure that test  normal In oll reservolr. Start pump and
stond reservolr is filled and that all run pressure to 1000 PSI and run flow teat
inlet and outlet lines are open. by whotever means is avalleble on the test
. : stond.
b By restricting pump discharge

line with needle valve, raise discharge 2, If s shop tept stand is not avall-
pressure to 500 PSI for 10 seconds and able, the following alternate break-in and
lower to zero pressure for 10 seconds. test procedure may be used:

Continue this procedure for 5 minutes. . ‘ ,
a. Mount repaired pump in place on -

CAUTION: Do not apply pressure . equipment and run pump at one quarter eng-
for more than 10 second inter- ine speed for 5 minutes at zero pressure.
vals. :
b. Operate control valve until re-
¢. B8top pump and rotate drive lief pressure is nttained, then hold in
shaft coupling by hand to determine if this position for 10 seconds and release
drive shaft is free. If 1t cannot be ) for 10 seconds. Follow this procedure for
turpned freely, remove and rebuild pump. 10 minutes.
d. Resume test and epply 1000 PSL c. Increagse engine speed to one-

for 10 seconds intermittently for 5 minutes. half throttle, and repeat step (b) for
10 minutes.
CAUTION: Do not apply pressure

for more than 10 second inter~ ‘ d. Incresse engine speed to full
vals. : ' throttle, and repeat step (b) for 5 min-
' : utes.
e, Stop pump and check freeness

as in (¢). Check for possible leaks at e. JIdle engine and check pump for
mating surfaces of adapter, housing and posaible lesks at mating surfaces of
cover and around senl assembly and the housing, adapter end cover, shaft seal
four assembly capscrevs. : area, and any of the capscrews.

TROUDLE SHOOTING

POSSIBLE PUMP TROUDLES CAVUBES REMEDIES

I. Cavitation, pump unusually noisy. | n) Low oil supply. ny Fill to proper level.
by Honavy oil, b} Change to proper ofl,
¢) Dirty ofl filter. - ¢} Clean and replace filter,
d) Suction line too amnll. d) Increase size of suction line,
@) Resiriction in suctfon line, - €} Remove,
I. Pump takes too long to respond | a) Low oil supply. n} Fill to proper level,
or falia to respond. b) Insufficient rellef valve pressure. b) Reset to correct preseure setting
' using gauge,
¢) Pump worn or damagod. : c) Inspect, repair or replace,
1. Oil heating up. a) Forelgn matter lodged boetween the | n) Inspect and remove forelgn matter.
rellef vnlve plunger and relief :
valve seat,
b) Using very light oll in a hot | b} Drain and refill with proper oil.
climate,
¢} Dirty oil. ¢) Drain, flush and refill with clean
: oll,
d) Oil level too low. d)y Fill to proper level,
o) Insufficient rellef valve pressure, e} Set to correct pressure,
f) Helief valve pressure too high. f} Same ns "e", -
g) Pump womn (slippage). ° g) Replace or repalr.
v, Ol fouming, : a} Alr lesking into suctlon lne from | n) Tighten all connections.
tank to pump. :
b) Wrong kind of oil, .o b} Draln and refill with a non-fonming
type of hydraulic oll,
¢) Oil levol too low., e} Fill to proper level,
d) Improper tank or reservoir | d) Daffle correctly.
baifiing,
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f. Special Tools for Pump Repair.
(Not furnished. Can easily be
made locally.)

1/2 Dia. Drill

1/2 Plate

31/4 Dia. Bore

Bench Mount

HON.
1500 SERIES PUMPS T3 END

MO SERIES Morons_.-ﬁ

Bearing Puller
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Seal Driver

THESE SURFACES MUST BE
CONCENTRIC OR SQUARE
TOG EACH OTHER WITHIN
L0005 T. 1R,

Rolier Bearing Driver

1 x 45° CHAMFER
16

1x 45° CHAMFER

’ 32
f—— B ——s

- ¢
MW |

-0-="|

1 DRILL (BREATHER HOLE)
8

Outboard Bearing Driver






BOOM SWING MYDRAULIC MOTOR.

6. HYDRAULIC MOTOR, SWING CIRCUIT.

A. The above shows an exploded view of

-the Pesco hydraulic motor used in the

swing circuit. This hydraulic motor can
be driven in ‘either direction, depending
on the flow of oil as controlled by the
operator. . This is a.flange mounted, gesr
type with needle bearings. The inlet and
outlet perts are the senme size. '

B. Hydrsuiié Motor dissssembly.

1. Clean outside of motor with sol-
vent, fuel oil or gasoline, end dry tho-
roughly. Remove any burrs or sharp edges
from shaft keyways, etc., before disassem-
bly. Identify all related parts when dls-
assembling to facilitate thelr return to
original position, if still serviceable.

2. Remove (1) by removing eight cap-
screvs (2) and washers (3). If cover
sticks to body due to dowel pins, it
should be tapped wlth a rewhide mallet
and separated.

" 3. ‘Remove shin(s) (4), driven geer
(5), drive gear (6), and seal ring (7),
fromiquy“(9); '

NOTE: Needle bearings and dowel pins
should not be removed from body ard cover

except for replacement purposes.

Wagh all metal parts in & suiteble clean-
ing solvent and blow dry with clean fil-
tered compressed air.

C. Inspection chart.

INSPECT FOR REPAIR OR REPLACEMENT.

Visual cracks
or damege. Replace.

Damaged threads. Retap or replace.
Refinish on a piece of
fine abresive paper
held to a true flat
surfuce plate. Remove
only enough metal to
smooth up surface.

Damage to shim
surface. '
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D: Tolerance Chart.

NOMENC LATURLD NiEW DIMENSIONS

Body Gear bore I.D.| 3.0015 13.0005
Gear Tip dla. 0.D.| 2.9985 2.9980 _
Bearing bore I.D.| Nominal die.|1.250 *
Gear Journal 0.D.| 1.2501 1.2498
Gear width 2..200 2,199 **

% Nominal Dimension glven due to spreed:
of needles. S

** Gear faces mey be ground to a maximum
of .0005 from each face; face must be
flat and parallel and gears must be
matched within .0002 to provide re-
quired end clearance as given in the

reassembly procedure.

E. Resassembly.

Shaft seal ring should be lubricated
prior to reassembly to prevent burning
before drive fluld has reached seal. ILub-~
rication of other parts is not required.

1. Install new bearings (8) into.
body (9) and cover (1), if they were re-
moved during overhaul. ‘Press bearing.
into body and cover to a depth of .031"
belovw the surface that the gear faces run
on. . :

CAUTION: Be careful not to demage or dls-
tort bearings when pressing them Into
thelr recesses.

2. Install new seal ring (7), drive
geor (6), end driven gear (5) into body.
Add shim{s) (h) as required to give an. end
clearence of .001" - .002"between gear
faces and cover surface,

3. TInstall cover (1) into its orig-

inael position with washers (3) and cap-
screvs (2). R

582

- F. If new body nnd/or new cover is to
be uged, it will need: to be drilled snd
reamed for new dowel plne.

L. Dowel pin installatlon.

a. After pump is sssembled end mov-
ing perts rotete freely In thelr respect-

- ive positions, tighten cepscrews and re-

check Treedom of rotation.

b. Use holes in cover to locete and
drill 27/64" (.421) diameter to & depth

. of '1.938",

c. Ream .h30"

- k31" diemeter to a
depth of 1.875".

d. Re-ream cover for .0005“ maximum
c¢learsnce over dowel pins. :

e. Blow out all metal particles with

compressed alr and press plns inte bedy.

. @. Test procedure.

1. If shop test stand 1s available
on which the motor cen be mounted and op- s
erated against pressure, the following (_
procedure is recommended:

2. Use SAE No. 10 oil at 130° to 150°
for bpoth run-in and calibration. Provide
for e drain port return line.

3. Run-in at 800 to 1000 RPM at 1300

to 1500 psi. for meximum of 2 minutes in

each directlon of rotation. There should
be ho external leakage allowed during
test.
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' The above shows an exploded view of Vickers Hydraulic Motor
(single cartridge type) used in the Cable Hoist Circuit.

T+ HYDRAULIC MOTOR, CABLE HOIST CIRCUIT.
A. Disassembly, Inspectlon and Repair.

l. Disassembly of Cover End. Remove

the four cover screws (1) and washers (2).
Note position of port opening in cover (3)
with reference to that of body (23) before
removal so that the cover may be returned
to its proper assembled position at re-
assembly. Remove cover (3), sealing

rings (7) and (10), wave washer (8), pres-
sure plate (9), ring (11) together with
locating pins (13), rotor assembly (1k)
and vanes (15).  If unit incorporates

-port flanges (%) and sealing rings (5), .

they can be removed by removing screws
(6) that hold them in place.

2. Disassembly of Opposite, or Shaft
End of Motor. This end of the motor must
be opened to gain access to. bearing and
oil seal. Remove snap ring {18) and
carefully pull outward on drive shaft
(19). Bearing (20) will come away with
it.

3. Drive Shaft Bearings and Shaft
Seal.

a8, Before further disassembly is
undertaken, it should be noted that drive
shaft bearing (20) is a press fit on the
shaft and that bearing (22) is closely
fitted to its bore in motor body (23).
Wash the bearings thoroughly in a clean
solvent and test each one for wear. Ro-
tate each bearing applying hand pressure
to the running race to determine whether
the balls or races have become pitted
or cracked. Check for looseness. A small
amount of end play is permissible. How-
€ver, an excessive amount in any one bear-
ing will require replacement of that bear-
ing. Remove bearing (20) from the drive
shaft with an arbor press. Remove bear-
ing (22) from the body by tapping it out
with a drift punch from the cover end.
Shaft seal (21) must be removed from the
body before bearing (22) can be removed.

b, Shaft seal (21), located in
the motor body, has also been pressed into
position in the body for a tight fit.
Examine the seal carefully for possible
leakage and wear. Check oil seal sezling
lip and that area of the drive shaft that
the seal rides against for possible scor-
ing marks. If any are found, both the
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penl snd shaft must be replaced. The oll
senl can be removed by inserting a suit-
able driver through the inside diameter
of beoring (22) in the body, engaging

the seal, and driving outwerd. A seal,
once removed, cannot be reused.

- B. Inspection and Repair.

NOTE: Wash all parts, except seals,
gaskets and "O" rings, in clean mineral
oll solvent and lay them aside for inspec-
tion. Replace all seals with new ones at
reassembly.

1. Pressure Plate, Ring, Rotor and
Vanes.

. a. Check ring (11), and vanes
(15), for signs of wear. Check the cam
contour surface of the ring for possible
scoring marks. Very mlnor abraslons can -
be removed, providing proper machine tools
sre availeble. Check venes for correspond-
ing score merks. All vanes should slide
freely in the rotor slots without any side
play. Replace vanes in sets if worn.

b, Clean and check rotor (14)
for wear on sldes end at shaft hole and
vanes slots. Inspect rocking beams. Any
indication of wear will necessltate re-
placement with a new rotor.

2. Port Openings in Body and Cover.
Check both port openings for possible dis-
tortion due %o improper plplng procedures.
These parts should be replaced if 1t ap-
pears the area aboub the threaded port
has been distorted or fetigued.

c. Reagsembly.
NOTE: Assembly procedures will be

fecllitated by lubriceting all perts with
cleun hydraulic fluld just before assembly.

1. Sheft End.

a., Besrings. Assemble bearing
(20) in its proper locaetion on the drive

582

phaft. Place bearing (22) in its corres-
ponding position in the motor body.
Properly sest both bearings with the aid
of @ besring driver that contacts only
the inner race of bearing (20) end outer
roce of bearing (22). Protect splined or
rotor end of drive shaft when seating
bearing (20).

b, Oil Seal. In assembling oll
seal (21) to its position in body, the
sealing lip should face inwerd. Press
geal in place with a sultable device
that contaects only the 0.D. of the sesl.
Make certain the seal is pressed f{irmly
in place to avoid a cocked condition
within its bore; however take care not
to collapse the geal while doing so.

c¢. Drive Shaft. Before returning
the drive shaft and its bearing to the
body, take necessary precautions to make
certain the shaft seal sealing llp is not
damaged when passing the splined end of
the shaft through it. A good procedure
18 to smoothly wrap the end with cello-
phane tape. Slide the shaft into the
body bearing untll the shaft bearing is
firmly seated. If necessary, tep the
drive shaeft lightly to make certain of
this. Reagsemble snep ring (18) to hold
this shaft sssembly in place.

2. Cover End.

. 8. Position the body assembly on
a mounting flange and return sealing
ring (12) to its groove in face of
body (23) and add rotor (14) to the ex-
posed splined end of drive shaft.

NOTE: 1If vaseline or petroleum Jjelly
is used to retain seals, use such bonding
material sparingly. An excess amount will
tend to float the seal out of its groove
when pressure is applied.

b, Reassemble two pins (13) into
the body end return ring (11) to its
position on the body.
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Add vaenes with their rounded edge facing
the lnner contour of the ring. When
aspembling these vanes, make certain
they rest squarely in thelr slots end
not on the vene clips. Check this
agsembly closely by rotating the shaft
by hand and noting vene action. No

vane should extend beyond the side face
of the rotor. If one does, it is resting
on the vane clip that 1s adjacent %o the
body side of the rotor. '

¢. Position pressure plate (9) on
the two lodating pine (13) and add seal
Elog to its locetion on the face of ring
11). This plate is symmetrical and will
fit in eilther one of two positions.

d. Resssemble seal (7) to ite step
on the outer end of the pressure plate
and 2dd wave washer {8). Carefully lower
cover (3) down over the pressure plate and
onto ring (11) making certain not to dis-
locete either the seal st the ring end of
the pressure plate or the groove formed by
the pressure plate end cover. Once the
cover is In position,slowly rotate 1t
so that 1ts port openlig corresponds with
the installetion the motor is intended
for.

e. Secure cover (3) end ring (11)
to body (23) with four screws. The
threads of these screws should be well
lubriceted to assure correct torque tight-
ness. Torque to 250 & 10 £4. lbs.

f. Rotate the drive shaft by hand
to make certaln no binding condition
exists.
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8. SHAFT ROTATION OF VICKERS HYDRAULIC
MOTORS .

The hydraulic motor drive shafts rotate
in eilther right or left hand direction,
depending on the directlion of oll flow as
controlled by the operator. In view of
this the rings may be assembled in either
position. The venes, however, must be in-
stalled with the radius ends toward the
ring bore.

9. CRANE OPERATION AT HIGH TEM-
PERATURES ABOVE 90° F.

Page 15, peragraph C, indicates SAE-20
MS or DS oil may be used vwhen the air
temperature is between 430° F. and +90° F.
If the air tempersture is much above +90°
F., and SAE-20 ia used, then the internal
parts of the motors may not deliver full
efficlency. The oil temperature in thilas
event may ralse above 160° F. and it mey
be necessary to drain the SAE-20 and re-
place 1t with SAE-30 MS or D5 oll.

Long extended periods of Operat%on at
oll temperdtures in excess of 160" F.
should be avolded. :

10. CRANE OFERATION AT COLD AIR TEM-
PERATURES .

Pege 15, parsgraph C, indicates SAE-5
MS or DS may be used If the crane is .
stored outside and to be operated when the
air temperature is under ~5° F.

When the outside air temperature is
colder than -150 F., consult a major Oll
Company Lubrication Engineer , or the
Aurora Service Department, for additional
recommendations.

NOTE: When operating alr temperatures re-
turn 4o +30° F. and up to 490° F., refill
the hydraulic system with SAE-20 MS or DS,
A.P.1. clagsification.
icetions correspond to the former "Heavy
Duty"” type classification.

11. THE FOLLOWING DATA REFERS TO THE VARIOUS FUMPS AND MOTORS AS USED ON THE CRANE.

MAKE MFR'S. MODEL NUMBER
Hydreco Model - 1515T19B2
_Hydreco ‘Model -~ 2025R15J1

‘Pesco Mcdel - 051725-~030-0L
v1c1§ers Model - M2-540-150-6FC-13
Hydreco Model - 3020H11B2

A-W PART NUMBER FUNCTION

PGF-15081 14 Gellon Pump-
Steering
Circult
HCF-~-5227 48 Gallon Pump-
' Crane Circuit
HCF-k999 Motor - Swing
Mechanism
" HCF-2802 Motor - Cable
Holsat
HCF-5233 73 Gallon Pump-

Crane Circult

582 —68 -

The A.P.XI. specif--

C‘



161748 18 19 20 2119 22 2319 18 24 25 26 3
27 ] A
|
Ny Uf"i 7 ¥
f ?fi 57— 207 %) [ 7
4 §§ N 28 b o
? §J NN o 29 4
o ANTINIG-TAN 7 L
% ANt ; :g N [:'\3 © 30.A O
3 7 o ,"; . é/ loao ’ N
. - 5 o
37 Nﬁ 0 %

i2 42 Il 36 1335014 9 39 38

12. HYDRAULIC CONTROL VALVE BANK - CRANE
CIRCUIT. (Shown Above)

a. A separate trouble-free valve is
used to control each operation of the
crene, and all the velve bodies are bolt-
ed together to form a single unit. Rach
moveble valve 1s held in a neutral posi-
tion by the use of one spring. The spring
and parts within the end cap do not require
adjustment or cleaning, from one season
to another, snd this likewise applies to
the chevron seals. Do not alter the posi-
tion of the nuts at each end of tie rods.

b. The valve assembly has been careful-
ly built and assembled at the factory and
should need no attention or service.

¢. The valve bank essembly is put to-
gether wlth carefully selected and pre-

15 35A41 40 34A°39 38 33 g

compressed gaskets. The two center tie
rods (A) are set with an 85 ft. 1b. torque
wrench setting and the four end tie rods
are set at 120 £t. lbs. We strongly sug~
gest you leave the assembly elone. The
oll seals (36) in the valve plug end are
replaceable, but should need no attention
or replacement for e long time, unless the
exposed ends of the plugs become dirt-
laden and cut out the seals.

d. The spool valve has less than .00L"
clearance in the bore of the valve. body,
and it is imperative to keep the oil clean
80 as not to scrateh or cut the surfaces.

e. Item(28)is a flow-regulator valve
bullt into the R.H. or swing valve body.
Its functlon is to regulate the flow of
oil to maintain a smooth boom swing
cycle.
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AUXILIARY TOP VIEW OF HYD, OIL TANK

' e
L i— 13 137 12

1

FRONT OF MACHINE=tw

3. FOUR WHEEL STEER HYDRAULIC PIPING. (See Repair Parts Catalog.)
NOTE: For items located to the right of Ref. 137 above, use the
drawing on page 7. o

B2 - 70 -



Ram with Integral
Control Valve

FRONT OF MACHINE—@~

(:/ 13A. FOUR WHEEL STEER HYDRAULIC PIPING. (See Repalr Parts Catalog.)
NOTE: For items located to the left of Ref. 137 above, use the
drewing on page TO. ' ' '
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14. FOUR WHEEL STEER HYDRAULIC OIL FLOW DIAGRAM.

NOTE: For items located to the right of Ref. X above, uge
the drawing on page 73. ‘
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NOTE: SOLID LINSS ARE UNDER
PRESSURE WHEN LEVERS ARE
MOVED WITH SOLID ARROWS.

BOOM & CROWD

Ci kA, FOUR WHEEL STEER HYDRAULIC OIL FLOW DIAGRAM.
NOTE: For items located to the left of Ref. XX above, use
the drawing on page T72.

582 - 73 -



. ?Q JOT0TI}SOY
sumTop TTO UM (XXX) 98 usoys 8T JOJOW STTNBIPAH 3STCH 3TAB) auL

*(XX) I0%0K Suisag
U3TA (X) 9387d osed UTel 8Y3 JO IPTS UITY 9y3 SAOUS 030Ud 2A0Q® aYL

*SHAIDNMIS MIddN ENVED ST

Zntd nssq TaadT TTIO

EE Y o PPN



. *TT0 JO MOTJ JO uoTa2aaTp Jadoad Ul poTIBASUI SLBMTE® ST S9ATBA BYJ 2In8
8 “9TqWeSSESI PUB QUSESAOW 35IJ JOJ FOSYD PUB 4T UBSTO ‘9ATBA JOROTJIFSSI YY) STAWLSSBSTP 01 AI89S205U
9q TTIM 41 “3ONn498 ST SATBA 913 UTYITA JaBunfd Hosyo TT0 aUg aq Lew 4T ‘UBnous 488) UMOD SWOD 09 STTBI
1T JT J0 ‘mooq J0 aTqed ayj J9UJTS SUTISMOT USUM ‘TWILIOU DPIIOPISUOD ST usyy I93s58f dolp peOT sU3 PLNOUS

*posds JUTId
=MOT 8y3 Buronparl snyj ‘I030W 4870y aTqBeo JO0 JISPUFTLD 3JFT WOOQ oyl IsULTe JO 9no BulsoTy TTO JO Junouwe ays3
aonpad uayd TTTA 2ATBA U3 JO 4084 WOTROTIRERI ayq puR gues padaduy £11 4°UTERe paolol 34 TTEMA @ATBA 9TqB
-9A0W TBUISYUT 3Y3 STYBO J0 WOOQ SYJ SUTISAOT USYM *JO30W TIO IO JIspulTho ayj O3UT MOTI 03 TTO JO sumToa
TINTF 31mrsd 0q uwado TITA SATBA FTQRSAOE TBUJISQUT aUq ‘oTqEd JO WOOQ U3 JUISTEI UayM °*PeoT syt Jo poads
Butddoap ayj TOIZUOD 05 SSATBA ABM-3UO a8 9Y8YL *JIIPUTTLD 3JTT WOOQ aY3 JO DPUS JISMOT Y] PUB JOJOW AE5TOY

- 9TgBO 23 JO SUTT UWJINJak 9U3 U pogeoof a8 (2A0qw 9T pus ST ogoud uy (V) °JoU 998) SoATBA J030TI389Y

*(XX) °98D 2ATIQ WIOM FUIAG UITA (X) 298Td oS8d UTB 9U3 JO @pTS 3J9T oU3 sMouys ojoud STUL *9T.

O O ®

- 75

582



@

*(T) ®arTep Teass UzTs dnoxd 3sod 40ATd 9U3 ST SA0QE UROUS

6¢ dm_ oe _ﬂ ge €€ Pt

/L

‘61

SE€ 9f Lt 8F _.v

A,

= L//ﬂﬁj//,/
L2~S 3., 4 =
mN woll W Z — * H ,
mw = = =
5 _ .
N ‘ 7
N st
\ o
2 d | 71N
gt . M
N
g1 6i‘g N A
Sl “/,,
rd m
e1'2y u
1 N
o] / .
6 ._ = Sh w.m.ﬁ
e e
0S's6v
h .
g
AT /V“u/ AN 0
c g )
¥y € [

*dnoasn mwsTueyos|
BuTag aUg ST SA0QR TMOTE

. m.ﬂ

s

gz'v'ee
(32

066

g69 i
v68

69
oL

peis \gw
-

GL
VL
€L

el
1L
(874

*dnoan wacH SuTas
Jo Arqmesse 8yl SHOUS STUL ‘LT

ay3
VY NOTIOSS
18 £8 29 £8—
03] (4] re
6L
8L f—
Li~ E
/ s B
d M/,r/J. ! i \.bl..‘ .us.
86 06!
vog”/ €9 76 /88
LS €6 88
a6 €6 L8
© 66 I6 S8

- 76 -

582



O

O

20. SWIVEL VALVE. (See page 76,

paragraph 19) :
To remove swivel valve (1), elevate

boom to its maximum and block 1t in plece.

Disconnect hoses underneath the turntable

and hoses at conbrol valve benk which lesd

to the side of the swivel valve cast-

ing. Loosen the bolts (49), located direc-

tly under the swivel valve body that hold

the two swmall slotted retaining plates

(7) in position. The retaining plates

normally fit into a groove, machined in

the swivel valve plug. With nuts loos-

ened and swivel valve held so that valve

weight can be removed from plates, slide

retaining plates out until retainer

clears groove in plug. Entire valve

plus any hoses -that are attached can

then be removed from the pivot post cast-

ing. To reassemble this unit, the above

procedure is reversed.

IMPORTANT: When reessembling swivel
valve, coat exposed sides of plug that
enters top of pivot post with rust in-
hibiting greasse to prevent plug from rust-
ing in plvot post.

21. PIVOD POST BEARINGS. (See page 76,
paragraph 19.) '

Procedure to obtain proper preload on
pivot post bearings. The pivol post
should be set in position with the idler
gear (46) removed from the base plate
(29). The ring gear cover (23) and felt
(29) should also be removed, as well as
the bottom felt (32) which is mounted in
a groove on the under side of the outer
pivot post. This is to eliminste any
drag that would occur between these parts
and the pivot post. Remove expansion
plug at (22) and insert a capscrew. At
tach a torque wrench to the capscreow. Ad-
Just beorings, by means of shims (9), (10)
and (11) under the top cap of pivot post
so that a reading of from 12 to 15 ft.
pounds is obtained on the wrench. The
pivot post should then be removed and
bottom felt reinstalled. Care should be
talken to use the same mmount of shims
when reassembly tokes place. TFinally
remove the capscrew at (22) ond replace
the expansion plug.

The idler gear bearings (35) and (36),

page 76, should be adjusted without drag
from a mating part. Adjust (mdd or re-
mnove shims (39), (40) end (41) as re-
gquired) the bearings so that a very slight
drag 1s felt when gear is revolved.

22. SWING MECHANISM AND CABLE HOIST
HYDRAULIC WINCH.

Both the swing mechanism and cable hoist
are drilven by means of hydraulic motors
in conjunction with worm and gear reducers.,
The gear sets have been carefully adjusted
at the factory to give trouble-free opera-
tion.

The wvane motors are carefully manufac-
tured to provide maximum output and effi-
cilency and should not be tampered with.
If trouble is encountered and it has de-
Tinitely been established the trouble is
in the o0il motor, procure snother oil
motor using page 65, paragraph 7, as a
gulde for disassembly and reassembly and
for ordering parts for the cable hoist
motor. Use page 63, puragraph 6, for
repairing Swing Mechanism Motor.

TFor worm and gear replacement and adjust-
ment for cable hoist drive, see page 78.
(For swing drive see page 76, paragraphs
17 and 18.)

The factory adjusiment of the gear drive
is done with meticulous care and should
not be tampered with unless major repairs
are being made. The worm and gesr should
always be replaced in matched sets. ITf
only the geor set is to be replaced, with
no bearing replacement being involved in
the repair work the following procedure
should be used:

Shim packs should be kept intact and
reassembled exactly as they were before
disassembly took place. '

The 0ld gear should be pressed or driven
off’ the drive shaft and the new gear press-
ed on the shalt in the following manner.
For Cuoble Hoisht Drive (see illustration
23, page 78, looking af the drive end
of the worm with the worm on the bot-
tom and gear on top, morking on side of
geny should always be on the lelft when
gear set 1s assembled in housing.
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For Swing Drive (see page T6, para-
graphs 18 and 19), looking at drive end
of the worm with the worm to the left and .
gear to the right, marking on side of gear (—;
is assembled in housing with number up. -
If adjusting shims are reassembled exactly
as they were originally, you will then have
the same relative position between the two
gears of the new set as existed between
the old gear set.

If it should be necessary to replace
units (in either drive) other than the
gear set, e.g., bearing, shafis, etc., the
following procedure should be used to ob-
tain the correct tooth contact; after worm
and gear have been assembled in the :
housing, lightly paint both sides of gear
teeth with prussian blue. As e rule,
coating about 5 to 6 teeth with prussian
blue is sufficient for checking purposes.
When the worm is rotated the prussian
blue is squeezed away by the contact of
the teeth, leaving bare areas the exact
size, shape and location of the contacts.
Sharper. contact impressions can be ob-
tained by applying a small amount of re-
sistance to the gear when rotating the
worm. Rotate the worm by hand, letting -
the painted teeth pase through the worm (:r
threads several times. Worm threads
ghould now show a bearing contact on the
drive side for approximately 3/4 of the
length of the worm thread. Center of
threads should be as near to desd cenber
of gear as possible.

Rotate the pinion again, but mesghing
with the unpainted gear teeth. The gear
teeth should now indicate a bearing con-
tact of approximately 1/2 of the tooth
width with the pattern of contact being
approximately in the same place as the
lap marks on the tooth. The other side
of the worm thread and gear teeth should
also show very nearly the same contact
when similarly checked by reversing the
rotation.

23. Shown above 1s the Cable Hoist Drive.
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If the drive is not correctly aligned,
1t may be adjusted by removing or adding
nn estimated amount to or from the shims.
This is done in the following manner: If
the worm 1s out of end position, shims
should be added or removed between the
ball bearing cage and the housing. If the
gear 1s out of side position, shims should
be added or removed on both sides of the
Timken bearing adjustment.

After sufficient operation under full
load, the pinion will seat itself and
show e bearing contact for approximately .
75% of the width of the gear teeth, and
the full length of the worm thread.

Bearing readjustment will be necessary
whether Just the gear set ls replsced or
other parts are involved in the repalr
work to obtain correct preload on roller
bearings. Remove the worm from the hous~
ing leaving the gear in place.

NOTRE: It will be necesssry to pull gear
out of housing far encugh to clear worm
before worm can be removed. Keep the worm
shaft adjusting shims intact so that when
wornm is reasssembled the same amount of
shims are used. It is now possible to ro-
tate the gear without contact with the
mating part. Add or remove shims under .
the outslde cover only of the cable hoist
worm gear cese, 1f adjusting cable holsat
bearings. Add or remove shims under the
top cover only of the swing drive gear
case, 1 adjusting swing drive bearings.
Adjust bearings so that a very slight drag
18 felt when rotating the gear by hand or
until there 1s approximately .0005"to
001" preload on bearings.

Reassemble worm in housing using same
amount of shims as used to obtasin proper
tooth contact. )

24, HYPRAULIC RAM CYLINDERS, CRANE.

a. The rem cylinders should require

g llttle or no attention throuzh many years _

of trouble-free service. The honed.cyl-
inder wells are of special ennealed qual-
ity steel and pistons are constructed to
eliminate scoring by the use of special
molded cups or rings and spacer shoes.
Piston rods sre chrome plsted. Piston rod
glends contain an “"0" ring essembly, seal-
ing the piston rod.

In meking cylinder component replace-
ments, do not replace with other question~

" able material, as the special molded rings

and cups supplied as original egquipment
are -the only type recommended.

b. Boom Lift Ram. (See page 80.)
1. Thie ram is attached at its upper

end to the boom end is supported at the
lower end by the crane turntable. If this

cylinder fails it will be necessary to re-

move it as a unit from the machine to ex-~
amine or meke repalrs. Tlrst, remove set
screw from cross pin at plston rod upper
connection and remove pin. Next, remove
one of the two cotter pins holding ram
base pin in turntable and drive out pin.
The cylinder unit can then be pulled out
for examinstion ox repair.

CAUTION: Prop boom up cerefully
before disassembly,

2. To disassemble the cylinder, re-
move nuts on cylinder head and then the
entire piston rod and piston assembly will
come out of the ¢ylinder bore. The piston
seal is an "Q" ring of large cross section
and should be free of all scratches and
indications of wear; if 1t appears worn or
demaged, instell a new part. Be sure nut
on end of piston rod holding plston in
place is tight. There is also a small "O"
ring on the stub end of the piston rod to
seal leakage from one side of the piston
to the other through this stub end fit. A
gimilar "0" ring of much smaller construc-
tion in the upper cylinder head acts as a
packing gland or pilston rod seal.
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3., Shown abpve 1e the Boom E1ft Ram.
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e. Shown sbove is the Boom Crowd Ram.

1. The crowd cylinder, located in-
gide the boom, is held in position at its
rear end by an anchor bracket atbached to
the piston rod. About half-way out on
the cylinder is s loose bracket held in
plece by two collars welded to the cylin-
der tube. This bracket, by means of two
cross pins, supports the cylinder to the
boom ltself.

2, To remove the cylinder, with boom
horlzontal, dlsconnect the nut and jam nut
at rear end of boom which holds the piston
rod to the bracket. Disconnect the two
hydreaulic hosea and then the entire boom
with its cylinder can be removed from the

efn

W I, W . N N

10 9

_ shipper and placed on the ground. The two
cross pilns cen now be removed end cylinder
cen be taken from the inside of the boom.

3. Removing the nuts from the cylin-
der hend on the packing gland end will
permit removel of the.complete piston rod
and piston assembly. The interior con-
struction of this cylinder provides for
two hydraulic cups held in place by a nut,
two spreaders and a piston separating the
two cups. Removing the nut on the linner
end of the piston rod, the cups and
spreaders can be removed and inspected or
replaced. In the packing gland head, the
oil seal is an "O" ring, and it should be
exemined for freedom from scratches, flat
spots, etc.
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25. Shown above is the Boom Upper and Lower Front Shoe Group.

26. BOOM UPPER SHOES. (See Above.)

2. There should be spproximately 1/16
of an inch clearance between the ghoes
and shipper in order to maintain a mini-
mum horizontal movement between boom and

shipper.

b. This clearance is obtained by mov-

ing the shoes all the way out against the

shipper, then back off the adjusting
screvs approximately‘3/8 o 1/2 turn
each.

¢. The vertical clearance between top
of shoe and shipper should he zero. This
is controlled by the eccentric adjustwment

of the rear lower roller group. (See

illustration 28, page 82.

27. BOOM LOWER FRONT SHOES.

(see Avove.)

_a. The clearance between the lower shoes
and lower edge of the boom should be

- approximately 1/16 of an inch in order

to maintein a minimum horizontel movement
between the boom and shipper.

b. " Adjusting screws at X are provided
for maintein;ng the desired clearance.

CAUTION: Do not allow excessive clearance
between boom and shoes.
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28. Shown above 1s the Boom Lower Rear Roller Groupf

a%'mmhmmmmﬂmmm

~ Shatt (3) is en eccentric and is provided for
the purpose of establishing zero clearance between .
the top of the boom and the two upper shoe faces’
(see page B8, peragraph 26). Ref. (A), (B) and
; c) shown in the above illustration are tepped
holes In the side of the shipper. Ref. (X), (Y),
and (Z) are capscrew holes in the side of the =
sccentric arm. Moving the arm to position (C) '
.- and (X) provides the loosest adjustment. Moving
_the arm_to position (A) and (Z) provides the
tightest adjustment. i
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SECTION 6

TRACTCR MAINTENANCE

1. The above Photo shows the Top View of a Tractor equipped with the following ltems:

a.

Lk -wheel steer.
Engine with torque converter. e.
Transmission.

The hydraulic oil tank (AA) is shown

- 83 -

on the left.

The lidded fuel tank (BB) is shown
on the right.

The clutch brake (CC) arrangement is
adjusted from undernesth the tractor.



2. This Photo shows a "worm's-eye"view of the srea directly below the Radiator (A).
b. Steering oil pump (rotates clockwise). e. Pump universal joint drive.

¢. Engine oil pan. f. Smaller oil suction oil line to
steering hydraulic oil pump-.
d. Iarge suction line, from hydraulic
oil tank to{48)(73) gallon crane g. Main hydraulic pump.

pump .
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<i> 3. REPLACING FAN;GENERATQR OR HYDRAULIC PUMP BELTS.

)

a. To replace fan-generator belt or hydraulic pump drive belt, disconnect propeller
shaft which connects the large hydraulic pump to the front of engine c¢rank-shaft. Dis-
connect propeller shaft by removing the four capscrews holding pump fitting yoke %o
spider trunnion, as shown below. Worn belts can then be fed down thru the opening
and replaced. ' '

s

b. To tighten or loosen hydraulic pﬁmp drive belt, loosen the two capscrews and the
setscrev which fasten the pump support plate (BX), page 84, to the mainframe bracket
and swivel the plate as required for proper belt tension; then retighten the screws.

C\,
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Lk, CILUTCH AND CIUTCH BRAKE.

a. Main Cluteh AdJjustment.

First inspect the clubch pedal link-
age.

Return spring must have sufficilent
tension of its own to 1ift the pedals
clear up to the pedel stop without pull-
ing it up with your hand. If you can
1ift the foot pedsl upward against the
floorboard with your hand, then the ten-
slion of the spring should be made tighter,
or the linkage parts may be binding and
require olling to loosen them up.

Meke certein this return action le
positive, even with a slow foot mction.

Be sure the clutch relesge lever is
located on the shaft so it does not
atrike the tranemlssion bell housing,
either in release or full engaged poBi-
tion of clutch.

The clutch itself should be in fully
engaged position and there should be
anple clearsnce between the clutch throw-
out bearing (8) (see page 87) and the
clutch fingers. This 18 necessary to per-
mit the clutch to operate satisfactorily.

Adjust linkage between clutch and
clutch pedal to obtain not less than 1-
1/4" or more then 2" free pedal movement.
This will give the clutch throwout bear-
ing approximately 1/8" free movement be-
fore it contacts the clutch fingers, assur-
ing full engagement when pedal is in its
highest position.

To ascertain i1f the clutch is dlsen-
gaging properly, stop the engine. Have
someone depress the clutch pedal to within
2-24" of the floorboard. Then try to turn
the propeller shaft yoke wlith your hands.
If it turns freely you can consider the
clutch linkege is adjusted correctly and
thet the clutch 1s properly disengaging.

NOTE: When the clutch pedal is fully de-
pressed to the {loorboard, you cannot
fully turn the yoke emsily because the
trensmission clubch brake is applied.
Relsing the clutch pedal about 14" will

582

release the troensmission clutch breke.

CIUTCH ADJUSTMENT WARNING: Do not dis-
turb the factory setting of the three
finger adjusting nuts (6) (see page 88)
inside the clutch heusing, as these have
been properly set ual the factory, and
without specinl tools it is impossible to
obtoin perfect slignment and adjustment.
The only fleld adjustment necessary ie in
the outside linkage. Never meke sny ed-
Justment of the three nuts (6).

b. Clutch Abuge.

Abuse conelsts of slipping the clutch,
such as trying to move the tractor im high
reverse speed or any forward speed which
the englne cannot pull. 1In such cases,
shift the transmission gears to lower
speed which the englne can pull. Do not
slip the clutch unnecessarlly lest you be
burdened with costly repairs and the trac~
tor 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.

¢. Clutch Lubrication.

© Clutch throwout bearing (8) (see pags
87) is lubricated thru the exposed high
pressure Titting (22) extending thru the
plate (23). Do not over-lubricate this
clutch throwout bearing. Usually it only
takes one, end not more than two strokes
of pressure gun to replenish grease.

Clutch pilot bearing {16) is
lubricated thru lubrication fitting (B)
in the end of shaft (30). Consult
lubrication chart, page 14, Ref. 3,
for frequency of servicing operation.

Warped and cracked pressure pletes,
and premature worn facings, indicate
excessive heat and are generally
caused by excessive clutch slippage, or
over-greasing. In cases where too
much lubricent has been applied accl-
dentally, causing temporary slippage, wash

the entire clutch compartment with (e
kerosene to remove all traces of A
grease.
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- group.

d. Clutch Removal. (General)

The . clutch may be essily removed from
the tractor in about 30 minutes. The en-
gine or transmission will not be removed
or disturbed. Ordinary hand tools, such.
as socket wrenches, are all that is re-
quired. One man cen do the Job easlly.

To remove Ciutch. Remove the 8 cap-
screws at both yokes. Next remove the
clutch to transmission propeller shaft
Remove the cotter and pin at
the upper end of clutch release shaft
lever. - P '

Remove the inspection door (23) (eee
?bﬁge). Remove coupling (22) from hose:
24),

Remove the capscrewe from bearing
cover (26). The shaft (30), with (26),
{34) snd (35) may now be removed. Remove
the capserevws from housing (10) end

23 22" 21 20 19,20 18\

lower it to the ground.

Procure three 3/8" x 2-1/2" NC cap-
screws with plain washers, and these
should now be screwed into the three
holes located in the pressure plate (B) -
(see page 88). These screws will compress
the 9 clutch springs snd keep the clutch
group assembled during clubch removal.
(Remove these screws after clutch has been
reinstalled.)

The 12 capscrevs at (A), (see above),
mey now be removed, after which the clutch
drive member group mey be lifted out of
the bell housing.

e, Clutch Inspectlion.

After new clutch linings sre riveted
to the driven disc, the ocutside diometer .
of the disc should run true (within .020")
with the splined hole at hub (25), (see

next page).
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f. Clutch Installation.

Replace clutch pllot bearing (16),
'see page 87), if worn, keeping the bear-
ing seal awey from the cronkshaft flange.

it the flywheel of all duat and’ lining
neterial.

' Install the driven disc into the fly-

qﬂeel, with the short end of the splinpd
mb toward the crankshaft.

Install the clutch, leaving the cap-
serews (A) loose, Insert the shaft (30)
through the driven disc hub and clutch
llot bearing. Then tighten the clutch
3011dly to the flywheel. Remove shaft
(30), also three capscrevs used to keep -
rlutch group assembled.

Instell and tighten the bell housing
[10) to clutch flywheel housing.

Assemble shaft (30) to sleeve (34).
leplece seals {33) and (27), keeping seal
lips turned as shown. Reploce bearing
(32) if worn or demoped; then install
spacer (31) end snap ring (28).

Enter shaft (30) with sleeve (3%) into
bell housing (10}. Slip cap (26) over
shaft and install capscrews in cap. Re-

7 instell parts (22), (23) and (ah), elso
Lubricate the bearing at point (B). Clean

propeller sha:["c.n

Lubficate all bearings (16), (8) and
(32). - Reedjust clitch ‘linkege as pre-

:'Vioua;y’describedea

g Clutch Brake, _
(1) runction of- Clutch Brake.

{(a) The powerful A-W clutch brake
(A) ond (B) (see page 89) provides a speed
retarding effort to the ‘cluteh driven mem-
ber and transmission gears, when shifting
gears. s

(b) The brake consists of & -drum
(A), vhich is 8pline driven. ~A lined’
broke “shoe (B), together with external

* linkage, 1s interconbected to the ¢lutch

foot pedal. When the foot pedal is
pressed to the floorboard, the linkage
moves, which in turn moves the lined shoe
agoainst the external drum (A).

. | YR

)
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The above photo shows a typlcal Transmission and Transfer Case Group (Left Side).

h. Clutch Brake Adjustment.

(1) PFirst adjust the main clutch as
previously described. (See page 86, para-
graph A.)

(2) Be sure linkage and return spring
have proper sadjustment to prohibit brake
drag when brake is fully released.

(3) Adjust linkage of clutch brake so
that when top of clutch pedal is approxi-

mately 1-1/2" from floor, brake lining
will start to contact drum. This will
assure a fully disengaged clutch before
clutch brake starts to become effective.

(4) Adjust clutch breke as follows:
Close the engine throttle to near idling
position (2bout 700 engine RPM). Set
adjustment so transmission gears will
come to a rolling stop in three or
four seconds.
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5. TREMOVAL OF ENGINE WITH TORQUE CONVERTER.

a. Boom must be crosswise of crane so
boom or counterweight does not obstruct
the removal of the engine. The front
wheels must be turned as far as possible
so additional room is gained to remove the
transfer case assembly.

b. Prain radiator and remove hood and
radistor.

¢c. lLoosen front end pump drive at
joint. Slide yoke toward pump as far as
possible. Remove pump belt from small
putip by following procedure outlined on
page 85, peragraph 3.

d. Unhook engine controls. All elec-

trical connections on engine (be sure to
disconnect battery terminals first) must
be disconnected and left with the harness
to the desh panel. Remove alr cleaner
tube from cleaner %o carburetor so it will
clear exhaust pipe.

e. Remove engine mounting bolts, ex-
haust pipe connecilon, clutch propeller
shaft to transmission, and clutch brake
linkage. o

f. Disconnect clutch release shaft ex-
tension through hole in side of frame.
Engine can now be slung end removed from
the frame.
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6. TORQUE CONVERTER.

a. The above photo shows. the converter
(Borg and Beck) with reservoir and clutch
group. The converter is & J-element,

12" unit. Torque ratio at stall is 2.12
to 1. It is cooled by air as well as oll
to water heat exchanger. . (See page 95) -
The oil capacity, including heat exchang-
er, is 15 quarts of type "A" automatic
transmission.oil. (This converter is
similar to the Borg and Beck converters
ag used in Ford trucks; however, the

Ford converters and charglng pumps cannoct
be used with A-W cranes.) ‘

1. Item_(aj is a bolted in place
adaptor. .

2..‘The clutch release shaft is shown
at (2). There are 2 grease fittings (3)

which provide lubricant to the cross
shaft. One stroke of lubricant every LO
hours of operation.

*3. Item (4) is the clutch bell hous-
ing- - ce

4. gpacer (5) is located between the
clutch bell housing (4) and item (6) which
is the torgue converter oil reservoir
housing.

5. The shaft (7) enters into the con-
verter at (9). The adaptor flange (8)
bolts to the engine bell housing.

6. Item (10) is the. Borg snd Beck
Converter assembly. The charging pump
driving tangs are shown at {A4).
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b. ‘The Ford~332 engine has a convention-

al flywheel and the converter is driven by
means of a bolted ln place flange and
plate, see above.

The flange (A), locates ageinat
the Ford--332 crankshaft. The plate (B),
locates against the flange (A). Six bolts
pass through plate (C) and (A) end screw
directly Into the Pord-332 engine c¢rank.-
shaft.

The pilot'end of the convefter,
8lips directly into the flange,in the
" bore (A).

81x converter outer rim bolts enter
into the six bolt holes (D), (see above).
The converter ls attached to plate (B) by
use of & sultable socket wrench and resch-
ing thru the electric starter opening.
The six nuts should be cottered and lock-
ed in place.

c. The IHCo.
have a conventional flywheel and the con-
verter is driven by means of 9 driving
plates (A), see above.

UB-264 and UD-282 engines

The plates are attached to the fly-
wheel in sets of 3, by 9 bolte with spacers
between the plate and flywheel. The con-
verter is then attached to the plates by
6 studs and again there are specers be-
tween the converter and the plates. The
nute on the 6 converter studs ere access-.
ible thru a hole in the front side of the
engine flywheel housing.

This is accomplished by using a sult-
able socket wrench, inserting seme thru the
opening into the holes in the flywheel.

Hug lock nuts are used to secure these
together. See also (X), bottom of page 93.
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d. The above photo shows the Converter
S8ide of the Reservolr Housing.

(A) is the converter oil pump.

(B) The four capscrew holes (B) are
unequally spaced and this prevents in-
correct agsembly. Torgue on the pump
mounting bolts at assembly time is 17 to
20 £t. 1lbs.

Warning! Failure to comply will result in
the pump internal gears locking and break-
ing the driving tangs at the converter,
see (A), page 96. The end clearance at
the internal pump gears is .001 to .002.
Do not reduce this clearance. Do not add
shims.

e. The above photo shows the Clutch
Compartment Group.

(A) is the converter housing to clutch
spacer.

(C) is the stationary end of pump.

(D) is the spline driven shaft. It in-
ternally engages the converter turbine.
See (DA) in lower photo.

. The above photo shows the bell hous-
ing (B) removed. This can be accomplished
when the engine-converter as a group, 1s
assembled to the crane.

1. The clutch flywheel (D) is shown:
above. It bolis to the flange of driven
shaft. See (DA) in left photo. To re-
move the shaft, remove the six "place"
bolts end flywheel (D). Remove six cover
bolts back of flange (DA); Then pull the
shaft out of the housing.

2. The clutch (¢) (above photo) 1is
%" in size.
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3+ For complete clutch and clutch
brake adjustment, removal and reinstalla-
tion, see pages 86, 87, 88 and 89.

g. 'Testing Converter 01l level.

The reservolr cepacity is 15 quarts
(initial £111 at the factory) including
converter. Converter cannot be dralned.
Use type "A" Automatic Trensmission Oil.

The o1l reservolr should be drained
every 500 hours of operation.

Refill with type "A" oil, brivging
oill level up to bayonet gauge full mark.
Remove gauge;see (H}, poge 93. Start
engine, 1idling it slowly for one minute,
then stop the engine. Recheck oil level,
edd oil as required, snd retest as meny
times &s necessary to establish full mark,
bayonet gauge resding.

Check oil level. every 8 hours of op-
eration.

h. Testing Converter Pump, 0il Pressure.

When the engine and converter are
assembled in the crapne mainframe, the
converter oll pump high presspure may be
tested as follows:

Through & ported hole (side of
housing) shovm at right upper photo page
91, remove plug(l)and connect a flex-
ible hose (with a 100 1b. pressure gauge
attached) to the thresded opening.

Shift the transmission into neu-
tral speed.

Start englpe to warm 1% up, also %o
warm up the oll in the converter system.

Run the engine at wide open throttle.
The o1l pressure (hot oll) at the geuge,
should show approximately 40 psi., pro-
vided there is the proper amount and qual-
ity of oll in the reservoir.

582

If the gouge shows very little pres-
sure, stop the engine. Draln the oll from
the converter reservoir. Remove the fol-
lowing perte es shown on Pege 96, namely, (j\-
cover (14), gesket (13), and screen (12). . -

01l 1s dellvered to the suctlon gilde
of the ol) pump by the screwed-in suction
pipe (15). The upper end of this pipe
terminotes at the port (X).

Fill e quart cen with clean type "A"
Automatic Trensmission oll and slip the
open end of the can upward into the reser-
voir snd over the lower end of suctlon
tube (15).

Request some one to shift the trans-
mission Into neutral travel speed end
solldly lock the breke.

Then run the engine at about 1/2
throttle for one minute, then stop the
engine end lower the can to observe if the
oll pump vacuum has lifted the oil out of
the can.

If the oll in the can is at the ap-
proximete level that 1t was at the staert,
then the converter oil pump driving tangs
(A), page 96, are more than likely sheared
or broken off; due to the inner pump
gears galling or locking.

C

This type of fallure is usually
caused by unclean or heavy oll being
poured into the system at filling polnt
(H), page 93.

Over-tightening the four bolts (C)
page 96, beyond safe torque, namely,
X7-20 £t. lbs., can also cause the pump -
geare to lock, end result In the tangs
(A), page 96, shearing off.

In a case of this kind,the englne-
converter as a group must be removed from
the crane.
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BORG AND BECK TORQUE CONVERTER COOLING SYSTEM

L. 'TORQUE CONVERTER AND RESERVOIR
REMOVAL.

1. The engine, with converter, must
be removed as a group from the frame.

Before removing the engine group,
drain the oil from the reservoir by re-
moving the lower drain plug (1) psge
%6.) Remové lower cover (14), and screen

12).

2. Remove the bolts st rim (B) page
93, and slip the clutch bell housing out
of the clutch (C), if ilvspection of clutch
is desired.

3. Remove the 12 engine to reservoir
bolts (D) at outside flenge, page 96.

To prevent oll leaks at the threads,
these bolts must have a copper washer
behind each bolt head. They are installed
from the inslde of the reservoir.

The reservolr (7) may now be cnrcfully

pulled endwise awny from the converter (6).

sAD

h. Remove the electric sterter from
the Ford engine,and through the bell
housing port remove the converter drive
plate attaching nuts. (The drive plates
are bolted to the converter.)

WARNING: If the converter has been oper-
ated with a faulty type of oil, or quanti-
ty of oll; or debris mixed with the oil,
there is denger of the oll pump locking
internally and ceusing the two oil pump
drive tangs (A) pege 96, to shear off.

When thls heppens, the oil supply
from the reservoir to the internal part
of converter will be cut off completely,
and on running the engine or moving the
crane, the complete converter wlll gener-
ate intense heat.

The crane will not move as it should
becouse the internal converter rotors will
not be charged with an ample oil supply.



j. DISMANTLED CONVERTER-RESERVOIR GROUP.
1. Reservolr drain plug.

2. Bayonet oil level gauge and breather
cap.

3. Y"0" ring for back of flange of oil
pump (9).

4. Plugs.
5. Riser for bayonet gauge (2).
6. Converter. Unless the converter is

operated without a full supply of fluid
oil, it will require no service or dis-

mantling. If in doubt contact the A-W
Works, Aurora, Il1l., attention Service
Department, for advice and procurement of
a completely assembled converter.

T+ Reserveir housing.

8. Stationary splined end of oil pump
(9). |

9. O0il pump. Consists of items (8),
(9) and (10). Unless the oil pump is
operated without a full supply of £luid
oil, it will require no service or dis-
mantling. TIf in doubt contact the A-W
Works, Aurora, Y1ll., atiention Service
Department, for advice and procurement of
a completely assembled oil pump.
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10. The four unequally spaced bolt holes 3. A cover and seal group bolts

in the oil pump cover (10), cannot be in- egainst this flange.  The seal prevents
correctly assembled to the center locat- oll from passing into’ the clutch compart-
ion shown in the reservoir housing (7). ment . o

It is essential that these bolts be 4. This slot permits drainage to
evenly tightened to 17-20 psi. with a the ground and prevents oil-water contam-
torque wrench. ' ination to the clutch group.

5. This is the converter reservoir
housing.

6. This is the face against which
the clutch bell housing is bolted.

7. Converter.
L. See reservoir screen (12), page 96.

The pump suction pipe (15) screws up-
ward into a threeded port (X) located in-
side the reservoir, and the lower bheveled
end of the pipe (15) extends into the hole
located in the top of the screen itself.

The upper threaded ernd of suction pip
(15) empties into port (X) shown near the
center of reservoir (7), page 96.

The oil screen (12) cannot move up-
ward beyond the bosses cast inside the
reservoir.

m. The high pressure relief valve (17)
page 96, with fittings, screws upward into
the inside of the reservoir (7), near (XXX
page 96. The unloading pressure is 50 psi

On the Crane, oil pressure test pro-
cedures are shown on page 94, paragrephs
G and H.

Do not conduct a pressure test unbtil
it hag been first determined that the re-
k. The above photo shows the clutich end servoir bayonet gauge oll level is at full

of the converter reservoir housing. mark (engine stopped), also that the oil
in the system is of the proper grade of
1. This is the location where the clean oll; namely, type "A" Automatic
30 1b. low pressure relief valve and Transmission 0il.

pipe arrangement screws into the hous-
ing. See (F), page 93, top left photo.

2. This locates where excess

converter oll drains back into the lower
part of the reservoir.
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n. 50 psi. high presgure relief valve
test when valve 1s removed Trom the Crane.

This valve is item {17), page 96.

1. Droin the oll from converter at
plug (1). :

2. Remove cover {14) and screen (12).

3. Unscrew valve (17) from the pipe
coupling.

4. Provide suitable ailr test appara-
tus, namely-

Not less then 75 pei. air supply to the
high pressure slde of an adjustable pres-
sure regulator, (simller to an oxygen
regulator ).

Connect a hose to the low pressure side
of the adjustable pressure regulator.

Attach the male threaded end of the re-
lief valve (17) to the end of the low
pressure hose.

5. Gradually sdjust the regulator
to ralse the air pressure to 50-55 psi.
as observed ai the pressure regulator
dial gauge. If the rellef valve spring
tension 1s correctly edjusted, the mov-
able valve in the relief valve will
lift from 1te seat, permitting alr %o
lightly escape from the female opening
of the rellef valve.

6. If the converter has been oper-
ated with a faulty type of oil, or quan-
tity of oll; or debris mixed with the oill,
the, internal seats of the relief valvea
mey have been damaged beyond repalr and
require complete valve replacement.

7. 1If re-lepping the internal valve
seats proves unsatisfactory, install new
valves. Alweys test new or salvaged val-
ves Tor proper unlooding pressure. '

8. Finally, relock the nut at the

adjusting screw, then reiﬁstall the relief
volve group-into the reservolr in the cor-
rect position; (XXX) page 906.

9. 'Next replace the screen (12),
gasket (13) ond cover (14). Replace plug
(1) and refill the reservoir, following
the instructions shown on pasge 94, para-
graph G.

10. Restart the engine for running
test.

0. 30 psl. Low Pressure rellief wvalve
test when valve is removed from the crane.
This valve is shown at the upper left
photo, item (F), pege 93.

1. Unloosen end remove the hot oil
to cooler pipe (B). Loosen and remove the

01l temperature gauge fitting (G).

2. Hold the inner long nipple with
g sultable tool to keep 1t from unscrew-
ing from the reservoir, then unscrevw the
valve group (F).

3, Abttach the male threaded end of
the rellef valve to the end of the low
presgure hose at the adjusteble testing

regulator.

4. Graduslly adjust the regulator
to ralse the air pressure to 30-31 psi.
as observed ot the pressure regulator

If the relief wvalve spring tension
ie correctly sdjusted, the movable valve
in the relief valve will 1ift from ite
seat, permlitting air to lightly. escape
from the female opening of the relief
valve. Relock the nut at the adjusting
screv.

5. Reinstall the valve, see parasgraph
2. Reinstall parts, paregraph 1. Recheck
the oll level in the reservoir.

6. Restart the englne for running test.
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T+ TRANSMISSION AND TRANSFER CASE.
(Refer to photo, page 89.)

a. Genersl.

Iffinternal repalrs are to be made,
then the ‘assembled traosmission and trans-
fer case should be removed as a group
from: the tractor frame.

Before dismantling, if the machine is
in operating condition, it is best to '
drain the gear oil from the transmission
and transfer cases and refill them with
flushing oil (kerosene or diesel fuel)
gnd run the machlne slowly back and forth
for several minutes. It is best to drein
this first washout; refill with clean
flushing oil, and repeat. In this way the
second washing will usually get every-

bhing clean and free of oil.

CAUTION: Do not use gasoline
as there is danger of explo-
sion and fire.

b. To Remove Transmission With Trans-
fer Caze from Tractor.

(The engine, radiator and upper
crane structure need not be disturbed or
removed from the main frame.):

1. Remove propeller shafits from

transfer case drives.

2. Remove transfer case grease
filler nipple and elbow which goes thru
the rear plate of operetor's station
and screws into transfer case.

3. Remove clutch brake linksge and
controls completely to aveoid damege to
them. Remove hand brske control cable
and hydraulic breke line to transfer case
brake.

L.. shifter conbtrols must be removed
from the freame at transmission to allow

controls to clear tranemission. Also

loosen controls at drive position. Also
disconnect transmission main ghift rail
from shift lever by loosening set screw
that holds lever to shift rail. 8lide
lever off rail. Pull forwerd and reverse
shift lever out of shift rail groove and
away from transmission.

5. Remove shielding behind driver's
seat that covers transfer case brake drum
to ellow more space to move transmission
and trensfer case forward.

6. Some means must be used to lower

- or support the trensmission and transfer

case assembly when mount bolis are re-
moved. A trensmission jack, or wheeled
Tloor jack, can be used 1f & plate is
fastened securely to Jack pad; this in
turn must have legs or brackets welded to
it that will bolt to the transfer case
and & support inserted under transmission
case. When a suitable stand for lowering
or supporting this assembly is ready and
fastened in place, remove the mount bolts
in transfer case. Remove the two bolis
that go thru supports welded to ingide of
the frame. Remove the four mounting
bolts on reaxr support for the trans-
mission. By tilting this support and
lifting the entire assembly, it can be.
moved forward to clear transfer case
supports. Care must be taken to be sure
the shifting controls sre free before
lowering the assembly to the floor.

‘f- When the assembly is on the
Tloor, the front end of the crane must be
raised 18 or 20 inches so assembly can be
moved out in the clear. Ralsing of the
machine is necessary to clear the tank
end step that extend below the frame on

.both sides.

8. To reassemble in tractor frame,
reverse above procedure.

9. To remove the transfer case from
the transmission, it will be necessary to
first remove entire unit from tractor as

" described above.
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8. The above shows the Three Speed Transmission Shift Linkege.
(See page 105 parsgraph Y7, for transmission 1llustration.)
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9. The above

shows the Two Speed Transfer_Cgse Shift Linkage.

(This 1s not used on the single speed transfer case shown on
page 102, parspraph 13.)



10. TRANSFER CASE DISASSEMBLY. (Single

Speed, see page 102.)

The single speed transfer case {2-wheel
front drive for 3 speed transmission} is
attached to the machined rear face of the
transmission. 'This cage pllote over the
outer race of the end bearing (43} on top
transmission shaft. Wine large studs
(17) hold the transmission and trensfer
cases together with en oll-tight gasket
(18) in between.

After the transmission and transfer case
group is removed from the tractor; pro-
ceed as follows: '

a. Remove lock and bolt (12) from
center of the breke drum abt transfer case.
Also nuts {19). Remove drum (9).

b. Remove all nuts (23), thus
enabling the brake back plate (8) with
flange {4) to be removed as a unit. Be
careful not to allow oil seal (14) in
brake drum hub to dreg on keyway in
transmission main shaft as 1t will cut it.

c. Remove upper trensfer case gear
(46) and spacer (45) by sliding them off
the spline. (Note the way the radius on
spacer wes installed.)

d. Remove (pull off) transmlssion
from transfer case, after first removing
the nuts (17) with lock washers.

e. To inspect seal (7) remove snap
ring (5) and carefully press hub (10)
out of bearing « Inspect, clean,
replace parte as required and reassemble
parts with snep ring (5).

f. Remove the following: nut (26),
yoke (28), cap with seal (30), cap (38).
The shaft (39) can now be removed by
driving 1t out (use a light hammer and
bronze drift) either left or right.

11. TRANSFER CASE REASSEMBLY.
102, illustration 13)

(see page

2. Clean, Inspect and replace parts as

required. Reassemble lower sheft parts
a8 shown. (31) 1z o gesket, (h2A), (B),
ond (C) conslets of twe paskets and a
gel of shims. Shime moy be added or re-
moved as required to establish zero end
clearance ab the two Timken cups (41).

The nuts et (P9) of course are the first
to be -tightened; very tightly, also pub
(26). (cotter it).

b. Rebolt the transfer case (1} to
the trensmission case st nuts {17) & gaskeh
(18). Install gasket (24). Slip part

45) and (46) onho shaft (44), watch seal
1&; and. cerefully slip group {4) over
shaft (44).

NOTE: O1il port {A) must be turned up as
shown in order for oil through (AA) to de-
liver oil to ball bearing (6). Carefully
tighten nute (23), (15) end cepscrew (12).
Lock (12) must be securely fastened and
ears bent over in a solid fashion in order
to prevent the capscrew from becoming
loosened. Rebolt drum (9) to flange (10),
thru nuts {(19). For transfer csse brake
adjustment,, see page 111, psragreph 25.

c. To asgemble brake drum end casting
as & unlt requires considerable care.
With a long punch, veach inside splined
brake hub and remove the spacer {13). Be
careful not to drive on oil seal.

d. Carefully place group (8) over maln
shaft untll seal is almost to keyway in
end of main shaft. Place a piece of shim
stock over keyway and carefully slide
group (8) into plece. It may be necessary
to work edge of seal {1}) into place with
a thin screw driver blade. (Be sure blade
of screw driver ilsn't too sherp.} Inspect
seal for cuts, and if it is OK, push group
(10) end drun into place and bolt tightly.
Be sure to put spacer (13) in properly and
lock in place with bolt (12). Trans-
mission and transfer cage 1s now ready to
assemble to crane. When hydraulic brake
line is connected, it is necessary to
bleed the brake system thoroughly. It mey
require bleeding of the wheel cylinders
also. ‘
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12. The above illustration shows a long-
er, lower transfer case shaft (394) and
assocliate parts required, to provide drive
to rear axle. Used only when crane 1is
fitted with drive to ell four wheels, and
3 speed trensmission.

The reassembly instructions on page 101,
paragraph 11, moy be followed at (B) and
{A), with the following exception. The
bearing group with yoke {28) and nut (26)
are to be tightened first. After the re-
quired smount of shims (42A, B or C) have
been installed, the yoke group (27) and
nut (26A) sre to be tightened last.

Ela TN -

31 30 49 29

13. The above shows the single speed
transTer case group, used only with the

3 speed transmission, 2-wheel front axle
drive cranes. (Uses short lower transfer

case drive shaft (39).)



14%. TRANSFER CASE DISASSEMBLY. (See 2-

speed group, pege 104)

The 2-speed transfer case (L4-wheel
drive, and 3 speed transmission) is
attached to the machined rear face of the
transmission. This case pllots over the
outer race of the end bearing (56) top
transmission shaft. Nine large studs (32)
hold the transmission and transfer cases
together with an oil tight gasket in be-
tween. Yoke hud (66) supplies power to
the front axle, while yoke (50) supplies
power to the rear axle. After the trans-
mission and transfer case group is removed
(see page 99, parasgraph b) from the trac-
tor, proceed as follows:

a. Remove nut (63), page 104, and pull
hub and drum (21) off of shaft (64). Re-
move nuts (34) and pull brake plate (23)
off of shaft (64). Remove nuts (14) and
flange (22). Remove cover (16). Bend back
lock plate (19) and remove the capscrew
with plate (17). The following parts can
now be pulled off of shaft (18); namely,
ball bearing (60), narrow spacer (11),
gear (7) with two ball bearings (8), and
wide spacer (10) located between the bear-
ings (8). TG remove the parts inside gear
(7) first drive out the bearing nearest
spacer (11), ‘then 1ift out the wide spacer
(10). Next remove the snap ring (9) and
finally press out the last bearing (8).

be. Remoﬁe the ftransfer case to trans-

mission stud nuts (32) and slip the trans-

fer case off the main shaft (18). Lift
out gear (6), remove snap ring {5) at
shaft (18), and gear (4) mey now be slip-
ped off the shaft. .

e¢. Remove lock screw (21) inside the
case shown on pege ‘100, varagraph 9. This
lock screw ettaches the shift lever to the
shift rail (19). Remove the shift rail
and shifters (3) and (4). (See page 100
for shifting details, also spring (8),
balls (9), plates (20) with capscrews.)

NOTE: There is a neutral position shift
rail (19).

d. Remove nut (48), page 10k, yoke
(50), cap {52). Drive shaft (64) (use
light hammer and bronze drift) to the
left, toward large gear (43) so that snap
ring (38) mey be removed. Wext use a

light hammer with bronze drift and care-
fully drive countershaft (64) to the right
and out of the case. Lift out gear (37)
and snep ring (38), gear(39), large gear
(43) and inner cone (54).

e. To remove bearings (55) from gear
(43), proceed as follows: Push spacer
(45) to one side; then with light hammer
and bronze drift, drive through the bore
and loosen; then carefully remove that
bearing with spacer (45). The other ball
bearing {55) may now be pressed oub.

15. TRANSFER CASE REASSEMBLY.

a. Clean, inspect and replace parts re-
quired. Proceed in reverse order to
assemble. Be careful vhen slipping the
snap ring (38) over the shaft (64). Do
not bend or distort it. See that it drops
clear down in a concentric wey into its
groove,

b. Remember during assembly that nut
(63) must be tightened first and all the
thrust is forced progressively against the
snep ring (38) through the following
parts: Yoke {66), sleeve (65), inner
Timken cone (54), hub (37), and finally
snap ring (38). The teeth of gear (LO)
face in the right direction, while those
of gear (39) face left.

c. (46) consists of one gasket. Two
gaskets are located at (35) together with
a set of adjusting shims. Shims may be
added or removed as required to esbablish
zero end clearance at the two Timken cones
(54). ILeft bearing (8) is held in place
endwise by snap ring (9). The outer race
of the right ball bearing (8) floats end-
wise, also bearing (60).

d. Bolt the transfer case to the trans-
mission case at nuts (32), after: install-
ing gasket (31). The following parts ave
all locked and clamped together against
the shaft shoulder by washer (17) and cap-
screv (19); namely, all three inner ball
races and two spacers {10 & 11). The
double row ball bearing (56), sleeve {3),
and gear (4) are locked in place endwise

by snap ring (5).

¢. For transfer case brake adjustment
and brake piping drawings, see page 109,
paragraph 23, end page 108, paragraph 22.
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REVERSE IDLER GEAR

18. TRANSMISSION DISASSEMBLY.

After the transmission and transfer case
are removed from the tractor, and the
transfer case separated from the trans-
mission, proceed as follows:

&. Remove propeller shaft joint from
rear of transmission, also the clutch

. 17. The above shows the "Three Speed Transmission”

brake drum (Ref. 4k). This is held on by
a nut {(Ref. 45). Care must be taken when

removing this drum as it fits the splined
shaft very tightly.

b. Remove cover (1l). Remove cover
(43) from the rear of transmission with
gears (37) and bearings, as a unit. This
can laber be reassembled as a unit.
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¢. Remove snap ring {24) from center
drive pinion (29A). Bearing (25) must be
removed. It fits tight in the case bore
and it cennot be pried out by using the
gear as 8 pry point. Gear (294) will chip
very essily. Use a soft offset punch and
drive ageinst drive pinion group (294),
‘forcing the left beering to move to the
left. After this bearing is part wsy out
of the caese, you can then drive on outer
rece of besring, thus forcing it all the
way out of the case. Remove the drive
pinion (29A) through the left bearing
opening in case.

" d. Remove small snap ving (28) from
main shaft and carefully drive off main
shaft bearing (27).- This will allow you
to remove high and 2nd speed shifter

(_23).

e. Next remove snap ring (22) from
2nd speed pinion and the pinlon retainer
{21). The main shaft mey now be removed
from the case by pulling 1t in the right
direction. (The radius on the thrust
washers (67) and (69) 1s later reassem-
bled with the redius toward the right of
the trensmission case.) At this time the
eighty four needle bearings {(forty two in
each gear) will have to be accounted for.

f. Next remove the counteraﬁaft cover

(52) on the left end of the transmission.

Remove the countershaft nut (50). To hold
the countershaft, when removing the count-
ershaft nut, wedge some soft material be-
tween the gears and the case.

g. You can now drive the countershaft
toward the right of the transmlssion by
uging a brass drif't punch.

19. REASSEMBLY.

‘a. Place countershaft in position and
slide sll parts into place as shown at
11lustration {17).

NOTE: The ‘hubs on the low speed pinion
(63) and 2nd speed gear (62) have a long
end extending to the left. The counter-
sheft drive gear (29B) and the reverse
drive gear (56) have the long hub of the
gear extending toward the right. (Note
the radius on thrust washer (55) is turn-
ed toward the right.)

When gears are all on splined shafi,
tighten countershaft lock nut {50). The

‘proper tenslon on thls nut la determined

by the smount of dreg on the two gpacers
on this countershaft. They should not be
tightened completely, bub sufficlently so
each spacer (57) and (60) can be turned
with your fingers. (Not a loose turn but

. with considerable drag.) It is necessary

to bump each end of the countersheft (51)
with & brass drift punch to get the bear-
ings into place end thus allow the proper
ad justment on the countershaft nut to be
attained. This proper adjustment ls very
necegsary to allow the gears to align
properly =and eliminate any transmission
howl. When adjustment 1s correct, stake
or lock the nut {50) in place, then re-
place countershaft bearing cap and gasket.
(Permatex the gasket to prevent oil leak-

age. )

b. Reaspemble the main shaft in much
the pame manner as uged in disassgembly.
The needle bearings must be inserted in
the low speed gear (68) first(Torty two

needle bearings) and then the spacer {67) .

and the 2nd speed gear (20). (Gesr (20)
also has forty two needle bearings.) Dow-
el (734) end the hole in sleeve (73) are
installed to the left side.

NOTE: The drive pinion group ls a matched
pet of gears. They have been ground ang
then the teeth marked on each gear thus:
"XX" end "X". The tooth on the gear

with the "X" is to match the two teeth
with the "XX". These marks are visible
when looking into the transmission from
the reverse ldler gear end.

Be sure the snap ring (22) is in plaece
on the 2nd speed pinion. Follow fHhe
assembling in the same routine as applled
in the removal of the main shaft.

¢. Reverse ldler gear must be assenmbled
with the two spacers (80) toward the
center of the transmission case. (Both on
the seme end of the gear.) ‘

d. Assemble transmission to transfer
case and use new gaskets with Permatex
wher§ver necessary.

e. The 3 speed transmission shift link-
ege 1is shown at (8) , page 100.
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20. The Above Shows the Front Axle with the drive as used on all Cranes.

32 26 25 24 23 222 2019 18 i6 15

2Ll. The Above Illustration Shows the 2-Wheel Front Drive Brake Piping.
(See Page 110, Paragraph 24-a for Operation.)

References (1) and (5) show the selector Reference (26) shows the master cylind:
valve group and data plate. {See Page 21, group. Reference (16} shows the transfe:
paragraph 2-¢.) Reference (14) (two cese brake cylinder. (See page 102, Ref
used) shows the right and left wheel (21); also pagelOh, Ref. (28).)

hydraulic brake cylinders.
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22. The Above Shows the Brake Piping Appilied to Cranes Having 4-Whee1 Drive,
and Brakee on Front Wheels. (See Paragraph ph-a for Operation.)

a. Reference (1) shows the master cylinder group.

(:} b. Reference (17) (two used) shows the right and left wheel hydraulic brake
cylinders.

¢. Reference (19) shows the transfer case brake cylinder.
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ol, HYDRAULIC BRAKE SYSTEM.

a. The wheel brakes and the propeller
ghaft breke utilizes a standerd hydraulic
system, having & compensating type master
cylinder operated by s foot pedal and a
brake actuabing cylinder at the brake
drum, together with the required piping,
hose, and operating fluid. When a push
is exerted on the foot pedal, pressure is
creasted within the master cylinder, ceus-
ing the column of fluid contained in the
master cylinder; piping; etc., to move
the drum cylinder pistons; which in turn
forces the brake shoes into contact with
the braeke drum.

When the foot pedal 1s relesased, the
brake shoe return springes retrect the
brake shoes and return the drum cylinder
pistong teo their normel or "off" positilon,
thereby reversing the movement of the
colunn of Tluid within the system so that
it flows back Into the master cylinder.

b. Brake Foot Pedal Adjustment.

The foot pedsl should be adjusted so
there is approximately 2" of free movement
et the tread portion of the pedal before
the pressure stroke begins. ghould the
master cylinder link be adjusted so there
iz po becklesh in the foot pedal, the mas-~
ter cylinder plston and cup may not return
sufficiently to uncover the internally lo-
cated master cylinder compensating port

{X) {(eee page 115), which may csause failure

of the brake 4o fully relesse.

If the brake does not fully release,
the frictionel drag will ceuse the fluid

to further expand as its temperature is
reised. This expansion of bulld will
cause an increase in breke drag end
may, in extreme cases, result in self-
application of the brake to the point
where the wvehlcle cannot be moved until
the pressure is relleved, elther by

bleeding, or allowing the fluid to cool.

c. Bleeding the Hydraulic Brake System.

Whenever the hydraulic line is dig-
comnected from the master cylinder, it
will be necessary (efter reconnecting
the line) to bleed the entire hydraulic
system at the three drum cylinders to
expel eny alr thaet may have been teken
into the system. F11l the master cylin-
der reservolr wilith genuine Lockheed or
Deleo brake fluld before bleeding the
line. Keep the reservolr at least half
full of fluid at &8ll times.

Bleed the wheel brake cylinders firet,
end the propeller shaft breke cylinder
lest. To bleed the llne, unscrew the hex
shouldered portion of bleeder acrew at
the cylinder, three-quarters of a turn
to the left end push pedal down slowly.
Thie produces a pumping action which
forces fluid through the tublng and drum

eylinder, carrying with it any air that

mey be present in the line.

When alr hubbles cease to appear,
and the fluld stream is a sclid mamss,
hold the brake pedal down and have a
mechenic close the bleeder screw. Re-
peal; thils procedure at each of the
remaining drum cylinders.

Fluid drained oub of the system dur~
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ing the bleeding operations should not
be used again as it way contain dirt or
foreign matter which may be injurious to
the system. After drum cylinder is bled
the supply of fluld in the reservoir
should be replenished.

CAUTION: Be sure to keep the
reservolr half full of breke
fluid when bleeding the brake
system. 8Should the reservoir
be drained during the bleeding
operations, air will sgein
enter the system snd rebleeding
wlll be necessary.

d. Brake Pedal Adjustment.

IMPORTANT: A distance of 9" from floor
to top and center of brake pedal ped
should be maintained when pedal is in the
up posltion. Adjustment can be made by
loosening set screw in pedal stop,
located directly beneath floor board.

IMPORTANT: Always compensate for any
edjustment made on pedal by adjusting
linkage to master brake cylinder.

25. FPROPELLER SHAFT BRAKE ADJUSTMENT.

a&. Do not adjust brake when drum is
hot. If the brake is adjusted when drum
1s hot and expanded, the shoes may drag
when the drum cools and contracts.

b. There are two points for adjuste
ment in & brake system of this type to
compensate for normal brake lining wear.
These pointe are the adjusting screw (6)
end the anchor pin (15); see page 112.
The edjusting screw tekes up the
clearance between the brake lining and
the brake drum. The anchor pin serves
to centralize the shoes.

c. To adjust Brakes to Compensate for
Wear: Jack up one front wheel. Remove
the four 3/8" pipe plugs (22) from brake
drum (9) shown on pege 102. .

80
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Release brake. Revolve wheels,
causing brake to rotate untll orrow that
is cast into the breke drum {9), page 102,
points down. Thru lower right hend 3/8"
pipe plug hole in brake drum, insert a
pry between the lining of the shoe and
the brake drum, and move the shoe

assembly until the other shoe. ls sgainst -

the drum.

Insert .015" feeler geuge between
the lining and the drum at lower end of
shoe. Turn the adjusting screw (6), psge
112, with a screw driver, which caouses
the adjusting screw to force the brake
shoe sgainst the drum until .015" clear-
ance between lining and drum is cbiained.

Check the clearsnce ot the upper end
of the shoe. .015" clearsnce st each end
of this shoe indicates correct anchor pin
position snd insures proper breke lining
contact with drum. In the event .0L5"

clearance at each end of shoe is not found

in checking, it will be necesssry to move
the anchor pin (15), page 112, to the
correct position.

To adjust the anchor pin (15), loosen

the anchor pin nut (16), just enough to
permit turning the anchor pin with a
screv driver (inserted through adjusting
hole in the upper face of the drum). To
decrease clearance between the drum and
lining at the anchor pin end of the
shoe, turn the screw driver to the right.
With the shoe against the drum, turnp

the adjusting screw and anchor pin in
the necessary directilon to obtailn .01l5"
lining to drum clearance at both ends of
shoes.

Tighten anchor pin nut {16) securely
with a wrench while holding the anchor
pin (15) with & screw driver. Again
check the shoe clearance to be certain
the anchor pin has not moved.

Install the four 3/8" pipe plugs (22)

into brake drum (9) shown on page 102.

-



i5
nql“ﬁmaﬂ. v J‘:l:ii_ i{i{_ﬁ_ﬂ;—— : % l@@ﬁfﬁw
IQ? 15 8.

Bection A-A

12 _
14" 5
12

i0

8ection D-D

©
8 7
iR

Section P-F

26. The Above Illustration shows the Propeller Shaft Brake Band Group as used
on the Transfer Case. (See pege 102, paragreph 13, or page 104, parsgreph
16.) fThe instructione shown on page 111, paragraph 25, will apply %o this
. group 1in general.
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cylinder {25) is sssembled to the wheel group at top location as viewed

The above illustration shows the front wheel brake band group.
on thls pepge.

27,
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28. The Above Illustration Shows the Right Front Wheel Group.

i 1
7 "

(The Left Front Wheel

Group is of Same Construction.) (also rear wheels vhich have brakes)

29. WHEEL BRAKE ADJUSTMENT.

a. Remove the two front wheels (see

Ref. (6) ebove). Remove rubber plugs (5)

from the breke drum (15). Revolve drum
to & position where you can insert o
feeler gauge between the lining and drum
at lower end of shoe. Turn the top ad-
Justing screws {Ref. 16, page 113) until
a c¢leorance of .005 to .008" is obtained
between the lining and drum at lower end

of the shoes.

b. Check cleorance ot the upper end of

the shoe. A clearence of .005 to .010"
is required at this point.

c. IMPORTANT: If the correct clear-
ance cannot be obbtalmed by turning top
adjusting screw (16), page 113, only,
loosen nut (5) at the lower anchor pin
adjustment (11). This can then be
rotated to shift lower end of shoe
slightly. AdJjust each individual wheel
brake shoe as described above, then
re-lock nut (5). Replace rubber plugs
(5) in drum (15) above.

d. PRECAUTIONS: Use only alcohol to
clean rubber parts and the inslde of
master and drum cylinders. Kerosene or
gasoline may cause dumnge to, or failure
of, the hydraulic systen.
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Do not allow grease, oil, paint,
brake fluld, or forelgn matter to come in
contact with the breke lining.

If brake shoes are not properly
lined, poor broking will result. It is
better to install new brake shoe and lin-
ing groups when linings ere badly worn.

e. Hand Brake.

Perlodic mechanical adjustments are
not required to the hand breke mechanism.
Lubricate daily the hand lever pins, us-
ing SAE-10W oil,

30. HYDRAULIC FOOT BRAKE MASTER CYLINDER.
(See the illustration at right)

CAUTION: Be sure to keep the
reservolr half full of brake
fluid when bleeding the brake
gsystem. Should the reservoir
be drained during the bleeding
operations, eir will again
enter the system and rebleeding
will be necessary.
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31. FRONT AXLE. remove the drain plug and allow all the
oll to flow from the gear case. Then re=-
11l the case with kerosene or dlesel

fuel.

In meking repairs to parts located at

elther end of main axle housing, including
replacing the drive shafts, it is un- ,
necessary to remove the main axle housing
from the front end of the frame. However,
should repairs be necessary to.the gear
carrier or main axle housing itself, then
the axle assembly must be removed from

the freme. If possible, place the

machine on a level place end block the
rear wheels securely.

If the machine can be operated, 1t will

be easier to wash out the main axle hous-
ing before disassembly is storted. First

582 .

CAUTION: Do not use gasoline
as it 1s dangerous, becnuse it
may explode and cause a fire.
Run engine slowly with the kero-
sene or fuel oll in gear cose. |
for several minutes, both for-

ward and reverse, and drain gear

case. If you wish to get it ab~
solutely clean, refill caose a
gecond time with clean kerosene
or dilesel fuel and repest wosh-
ing operotion.
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32. WHEEL REMOVAL AND REASSEMBLY.

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

a. Remove the eight nuts and lock
washers from the drive flange studs (X)
shown on page 11T7. 'Remove the drive flange

(1)

If the drive flange sticks too
tightly to be pulled off by hand, secure g
couple of 1/2" hardened set screws to re-
move the flange. Iubricate the threads of
hardened set screws well before inserting
them in the threaded holes provided in the
drive flange. Be sure to clean the
threaded holes carefully end blow out all
dirt present. The flange can then be
forced off by screwing the sebt screws in
through the flange against the wheel face. .

b. Unlock the bent over edge of lock
washer (7), page 117, and remove the hub
bearing lock nut (6).

Remove the lock washer (T7), the
drilled washer {8), and the adjusting nut

(with pin) (9).

Jack up 00 axle housing inside of
wheel until wheel clears ground, and place
a wall greased mebal plate under the tire.
Lower jack until weight of wheel only

" rests on plate.

¢, Slide the wheel off. Be sure to
catch the bearing cone, forced off by
wheel, so it does not fall to the ground
and become dirty.

d. If the hub bearing felt (1) is
worn or damaged, replace it by prying off
the 1nner bearing and removing the washer
(13) and felt (1k4).

€. Be sure to wash all the old
grease Irom inside the wheel and from axle
end and bearings. Repack the bhearings
with wheel bearing grease when reassembl-
ing. Tf besrings show any flat spots or
chipping, replace both cone and cup.

f. In reassembly, after replacing

582

the wheel and outer bearing replace the
adjusting nut (9) with pin on outside.
Tighten this nut up snugly. (Back it up
one hole of the drilled washer (8) for
bearing clearence.) The slight preload
thus put, on the wheel bearings will pre-
vent any misalignment due to working
strains.

g+ Replace the drilled wagsher (8).
Be sure one of the holes aligns with the
pin protruding from the adjusting nut (9).
If they fail to align, try teking the
washer off and turning the other side in-
ward. If this falls to align the pin and
a hole in the washer, then the nut will
have to be loosened slightly.

h. Replace theé lock washer (7).
place and securely tighten the lock mut
(6). Bend one edge of the lock washer (7)
g0 as to firmly fix the lock nut (6).

Rew

1. Replace the drive flange {(1).

NOIE: Each drive flange (1) has a 1/8"
pipe plug (31) recessed into the outside
edge. When installing the flange, the

- plugged hole should mate a similar hole

drilled sidewise into the wheel hub, and
terminating into the compartment (A).

.Je The two Timken bearings (B) are
packed or completely charged with lubri-
cant at time of assembly at the factory;
therefore, it should not be necessary to
punp still more lubricant into the plugged
port (31) when the crane is being used at
temperatures above 32° F.

k. The purpose of the plug (31) in
flange (1) is to make it possible (without
removing the front wheels) to pump winter-
izing oil into compartment (A) when the
temperabure lowers to 32° F. and under.
(1/4th pint of SAE-10W pumped into each
wheel port (31) will winterize the wheel
bearing grease at location (B).)

1. If an excess amouni of pressure
gear grease is pumped through opening (31)
into compartment {A) during temperatures
above 32° F., the excess lubricant should

- be kept off the tires.
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33. The Above Illuatration Shows the Wheel Steering Jojnt Assembly, sp used on all
driving axles.
3%. UNIVERSAL JOINT WITH AXLE SHAFT RE- g£. Wash all parts cerefully with kero-
MOVAL. sene, Check and lubricate them carefully

before reassembly.
a. Follow the instructions in paragraph

covering "Wheel Removal", page 116, para- 35. AXLE UNIVERSAL JOINT DISASSEMBLY.
graph 32. ‘ (For cleaning and inspection purposes
' only.) .

b. Remove the nuts end lock washers ,
from studs (16) and (16A). a. Whenever the jolnt is removed from

its housing for any purpose, 1t is a good
¢. Loosen the eight atuds located in. .idea to wash it end inspect 1t.
caps (IT) .
b. Clean end inspect all parts. If
worn, chipped, or cracked; procure a
new drive Jjoint group; or parts; from

your nearest Austin-Western dlstributor.

d. Remove the steering knuckle {11).

¢. QOresp the splined end of universal
Joint now exposed end carefully pull the

Joint, with axle shaft attached, out of - . 36. WHEEL STEERING KNUCKLE DISASSEMBLY.
housing.. Be especinlly careful not to
demege the oil seal (30). a. Follow the instructions covering

_ "Universal Joint With Axle Shaf't Removal'”,
f. Place the universal Jolat and axle parngraph 34, on this page.
assembly on & bench (or & box if bench is

not aevalilable).
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b. Remove the huglock nuts (33) from
the eight studs (28), poge 117, loca-
ted in the outer end of axle main housing.
Remove the tie rod fork bolts (1), page
107. Pull the entire trunnion (27), page
117, snd knuckle flenge off the studs. It
may stick and require force te remove it.
At thie point it is well to check the
geal {30) in end of trunnion socket, and
replace it, if necessary. Be sure to oil
it well before reassembly.

'
i

¢. Remove the four nuts (17A) from top

plvot bearing cap (17) and remove the cap
end shins (18), (19), end (20). Keep the -
cap and shims together. (It will be well
to tie them together if original parts are
to be resssembled again.) Now remove the
lower pivot bearing cep (17}, following
the same procedure used to remove the
upper pivot bearing cap {17). Slip the
knuckle flange {15) off flanged (inner)
end of trunnion socket (27). The felt
{23) can now be removed and replaced

with a new one, if necessery.

d., TFor reassembling, reverse the above
procedure. -

CAUTION: Before reassembling
be pure to wash and inspect all
perts cerefully. Cleanliness is
most egsential in preventing
vear. :

37. WHEEL PIVOT BEARING ADJUSTMENT.

((2L) and {22)). {With the wheel
removed but steering knuckle still
on the craneg (See page 117. '
paragraph 33/

a. Remove the four nuts (17A) from top
pivot bearing cap (17) and remove the cap
and shims (18), {19) and (20). Keep the
cap shims together. (It will be well to
tie them together so they can be easily
sssembled 1n the originel position.)

Merk the cap {17) so it can be put back in
the original position.

b. Carefully wash out the bearing cup
(21) end its compartment. Be sure %o
remove all grit and chips present. Wash

bearing cone ond rollers carefully. If

bearings show sipgne of chipping or flat

spots, reploce both the cup end the cone
with new ones.

¢. Remove the lower plvot bearing cap
(17) with shims (28), (19), and (20).
Keep these together for reassembly in
original position.

d. Wash the bearing cone, rollers, and
cup carefully. If there are eny signs of
chipping or flat spots, replace both the
cup and the cone with new ones.

e. Pack the bearings with grease and
reagsemble both caps with shims in original
positions. = :

f. Tighten the nuts (17A) evenly on botl
caps (17). If there is any verticel end
pley at the bearings (21) and (22), they

" will have to be pdjusted by removing

equal amounts of shim thickness from both
top end bottom. If too tight, edd new
shims of same thickness, to both top and
bottom bearing caps.

Continue this adjustment until the
pley 1s just out of bearings when studs
are tight, then remove a thin shim (.005")
from under both the top and the bottom
bearing cep. This will bind the bearings
slightly and is called "pre-loading".
This is done to eliminate slight play
from existing when these beerings are
actually carrying the weight of machine
vhile at work. The shims are of three
different thicknesses; namely, .005",
too "’ and- 1020"0

CAUTION: The nuts (L7A) holding
top and bottom pivot bearing caps
(17) must be left loose until
the axle and knuckle drive Joinb
group has been put 1ln place

and knuckle (11) has been secure-
ly tightened in plece by the

nuts on studs (16) and {16A),
page LLT7. Otherwise, knuckle
flange (15) will distort and

the pre-loading effect will be
deatroyed.
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38. FRONT (AND REAR)WHEEL TOE-IN ADJUST-
MENT. (See page 107, paragraph 20

a. The crane is equlpped with & tie rod

adjusting put {XX) (which has both right
and left hand threads)}. Turn the adjust-
ing nut so that front toe-in is 0". Then
retighten the two clamp bolts. Measure~
nents to be made at the side wall of tires
as close to ceunter line of exle ss possl-
dle.

b. No toe-out should be tolerated.
ailure to comply with the above will
:ause excessive btire treed wear. (This
Likewise applies to the resr wheels. Bee
>age 124 and 125.)

39. REMOVAL OF FFRONT AXLE ASSEMBLY
FROM FRAME. (See page 107, pera-
graph 20) :

&. Place machlne on level place;

b. Block both rear wheels securely to
wrevent possibllity of machine rolling
‘orward or backward. Remove axle group
18 shown on page 107. .

0. TRONT AXLE GEAR CARRIER DISASSEMBLY.
(After Removing the Assembly from
Axle Housing (L1). (See page 120,
paragraph 41)

a. Remove the lock wires and nuts on
he four studs {37).

b. Remove the bearing caps (38). (If
hey are not already marked, mark them.
/0 they can be put back in exactly the
lame position in reassembly. )

c. LIft out. the bull geer and differ-
mtial group (39).

d. Tf ball beerings (33) on differen-
ial hub are worn, replace them with
lew ones.,

e. If you desire to remove the one. -
lece bull pinion and bevel gear hub (31),
roceed g follows:

l. Remove the twelve nuts and
ashers from studs (5).

582

of shaft (31).

. fitbting yoke (2L).

2. Remove the left bearing cap
22)n Save the gasket (6) end oll shims
), (B8), and (9). Wire these to the
cap so they will be reploced in original
position. Thresded draw screw holes are
provided to remove this cap if 1t pbilcks.

3. -Remove the right bearing cap
é g, saving the gasket (6) and shims (7),
8), and (9). Wire them to the cap to
prevent mix~up. Threaded draw screw holes
are provided for ewsy removal of this cap.

k. Remove the bearing cone and
roller assembly (3) from ring gesr end
If bearing cone (3) cannot
readily be driven from shaft, pour hot
oll over bearing only, to expand it for
easier removal.

NOTE: Keep the shaft (31) cold es
posslble.

5., BSlip the shaft (31) sildewise out

- through side of case efter removing the
‘nine nute (29) holding the bevel gear

(27B). If inepection shows chipplng or
flat spots on elther bearing, replece
both the cone and cup of that bearing.

Clean and check all parts carefully before

resssembly.

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

1. Remove the cotbter and nut (22).
Remove washer (23) and universal joint
Place a bronze drift
on threaded end of pinlon shaft, end drive
1t back through bearing {19). Be careful
to save all the shims {13}, (14), and (15},
elso washer (25). Check oil seal
(20) and replsce it with new one if
necessary.

2¢ I inapection shows any flat spots
or chipping on bearings (11), (12}, (18),
or (19), replaece both the bearing cone and
the cup of demaged bearing.
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1. The Above Illiustration Shows The Front Axle Gear Carriler Group.

42. FRONT AXLE GEAR CARRIER REASSEMBLY.
(See above)

B. After all usable parts have been

- carefully cleaned, proceed ags follows:

1. Assemble cup (12) with shims
(13), (14), and (15), also cup (18), into

the carrier casting (26).

2, Place washer (10) and cone (11)
on shaft {27A) as shown. Next insert
shaft (27A) into location. Install cone
(19), wosher (25), seal (20), yoke (2Lt),
gasket (21), washer (23), and finally
nut (22).
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3. Tighten nut (22) sufficlently to
remove all end cleavance at bearings (11)
and (19). Do not over-tighten nut (22)
because the bearings (11) and {19) will be
adJusted too tightly endwise.

Shaft (27A) should turn freely, ex-
cept for the friction applied by the menl:
(20) around the yoke {2k).

h. If you install too many shims
{13) (14) or {15), the testh of pinion
27A5 wlll 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 polnt (27B). '

If you do not install a sufflclient
quentity of shims (13), (14} or (15),
then the teeth of pinion (27A)} will be
putward from the teeth of gear (27B).

See pages 122 and 123 for proPer
booth contact. '

5. When installing a new bevel gear
(27B), or & new pinion and gear hub (31),
be sure to £it the two together before
putting them into the gear carrier. By
lolng this you will be sure they fit to-
zether properly. . = - '

The bevel gear is held Lirmly in
slace by nine nuts (29) through the back-
Lng flange. It 1s therefore best to mark
(with paint) the bevel gear and hub flenge
to make aligoment easy. The bevel gear
should be & snug £it on the studs (30).

Insert gear hub (31) (with bearings
»ff) into one side of the gear carrier
1wousing.

Allgn the bevel gear holes with
‘lange studs and drive the gear into place
;ightly ageinst the flange, as shown on
age 120. ' , '

Be careful not to demage the geer
:eeth, '

Insert and tighten the nine nuts

29). 1Install lock wire (28).
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. If necessery use fine emery cloth
and reduce shaft diemeter so e 1Light tap
fit will sest cones (3) into position.

Align the oll holes and replece both
of the bearing caps {2), together with the

.gasket (6) snd the shims {7), (8) and (9),

but first meke sure the bearing cup ()
is in good condition. If otherwise,
replece it and bearing cone (3).

Check the position of gasket {6) and
ghims (7), (8) and (9), and the bearing
caps (2).

0il ports in case end cap must align
and the shims must be properly ploced; or

the flow of oll will be cut off, and the

lubrication of the besring will then be
insufficient.

If end play exlsts in the one plsce
pinion end gear hub (after the caps {(2)
are tightened), it can be elimineted by
removing shims (7), (8) and (9), es re-
quired.

See page 122, parsgraph 43, for dia-
grams on proper tooth conteet. Be sure
the pinion and gear hub has only a slight
drag when both caps (2) are tight. If
pinion needs to be adjusted for proper

mesh with bevel gesr; add or remove shims

(13), (14) or (15), as required.

6. Place the large spur gesr and
differential group (39) in position efter
Installing the hub bearings (33).

The spur gear is offset to clear the
bevel gear. Replace the beering caps (38)
and tighten the nuts on studs (37) and
vire them to prevent their loosening.

7. Instell a new gasket {46). TLower
the now completely sassenbled gesr cerrier
down into front axle housing (41). Then
install both axle groups (42). Carefully
push the axles end wheels back into axle
housing and replace and tighten the huglock
nuts (33), page 117.

8. Put the tapered dowel bushing
(%7) 4in proper place and tighten this stud
nut first; then tlighten the rest of the
nuts on studs (48).
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9, Fill axle housing with recommend-
ed oll. See lubrication chart, page 4.

10. Reassemble axle group to frame,
Check the toe-in adjustment. Bee page 119,
paregraph 38, “Front Wheel Toe-In Adjust-
nment". Pour about & pint of this oil into
either hole located at front side of the
pinion compartment near fitting yokes.
These two holes have 3/8" square head pipe
plug in them. This oil prevents the bear-
ings {13) end {19) from insufficient lu-
brication vhen firast starting nevly assem-
bled axle.

143, CHECKXNG TOOTH CONTACT.

a. Thie 1s vccomplished by means of
oiled red lead spplied lightly, or spar=-
iogly, to the drive side of the bevel gear
teeth. When the pinion is rotated the red
leed is squeezed away by the contect of
the teeth, leaving bare areas the exact
size, shape and locetlion of the contacts.
Sharper contect impressions cen be obtain-
ed by epplying & emall amount of resis-
tance to the gear when rotating the
pinion. (Hold a block of wood apgainst the
gear and use a wrench to rotate the pin-
ion.) When making edjustments alveys
check the drive side of the bevel gear
teeth. Coast side contect will be auto-
matically correct when the drive side
contact 1s correct. As a rule, coating
about 12 gear teeth with red lead is
sufficient for checking purposes.

1. The above diagram shows s HIGH
NARROW CONTACT, which is undesirmble and
will result in noisy operation, galllng,
and overloading of the teeth. To obtain
correct contact, add shims to move the
pinton (A) in toward the toe of the gear
teeth {toward the center of the exle) to
lovwer contact area to the proper location.
This adjustment will decrease the backlash
between the pinion and gear teeth, which
can be corrected by moving the gear (B)
awey from the pinion. A backlash of .005"
to .010" is correct. Several adjustmenis
of both pinion end geer may be necessary
before correct contact and backlash are
gecured.
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‘2. The sbove dlagram shows a 1OW
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 locatlion. To
obtain correct backlash (.005" to .010")
move the gear (B) in toward the pinion.

3. The above diagram shows a SHORT
TOE CONTACT, which, because the contact
area overlaps the toe of the bevel gear
teeth, will result in chipping of tooth
edges and excessive wear at this point if
not corrected. To secure correct 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
(.005" to .010") is obtained by moving
the pinion {B) in toward the gear (toward
the center of the axle}.
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4. The gbove diagram shows a SHORT

HEEL CONTACT, which produces approximately

the same results as a short toe contact:
noise, excessive gear tooth wear, and
chipping of tooth edges. To correct this
condition, the gear (A) must be moved in
toward the pinion to Increase the length-
wise contact and to move the contact
toward the toe of the teeth. Correct
backlash (.005" to .010") is obtained by
moving the pinion (B) out toward the heel
of the geer teeth (away from the center of
the axle). : '

5., The above diagram shows when AD=-
JUSTMENTS HAVE BEEN PROPERLY MADE. This
is the correct tooth contact that will be
secured. Note that the area of contact
starts near the toe of the gear teeth and
extends about 80% of the tooth length to-
ward the heel. This adjustment results in
a quiet running gear and pinion set,
which, because the losd 1s distributed
over the teeth within the proper ares,
will deliver all the long service built
into it.
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4, The Above Photo Shows the Steerable, Non-Driving, Rear Axle Group.
(Used with the 3 traveling speed, 2-wheel drive crane.)
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45. The Above Illustration Shows the Internsl, Non-Driving, Rear Wheel Assembly
Details. (Used with the 3 traveling speed crane.
a. The wheel bearings (12-13) and graph 37.
(19-20) are to be assembled, and adjusted
exactly as shown on page 116, paragraph 32. c. The rem (4O) stroke, extreme left
to right, controls the maximum steering
b. The bearings (47) and (48), upper angle of approximately 25 degrees. The
and lower, are to be assembled and ad- threaded piston rod socket (X) may be set
Justed exactly as shown on page 118, para- as required for equal wheel steering angle.
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46. The Above Photo Shows the Steereble, Driving, Rear Axle Group. (Used with
h-wheel drive crane.) '

33
34\

FRONT
OF MACHINE
-

37
a8
39
40

/

h7. The Above Illustration Shows the Internsl Rear Driving Wheel Assembly Details.
(Seme on both sides)

a. The bearings (10-11) and (12-13)
are to be assembled and adjusted
exactly as shown oh page 116, paragraph

32.
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SECTION A-A

47
—46
45

Wheel With Brake
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The trensmission groups(32) are
subject to all instructions shown on

pages 117, 118 end 119, paragraphs 33,
3k, 35, 36, 37 and 38.
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k8. The Above Illustration Shows The Driving Rear Axle Gear Carrier Groub.
(See page 127 for Removel and Dismontling Instructions.)
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49. TO REMOVE THE REAR GEAR CARRIER,
PROCEED AS FOLLOWS:

a. Disconnect the propeller shalt at
(xxx), page 128. Disconnect the hydrau-
lic hoses at steering ram (31}, page 125.
Block the front tires as e safety measure.
Use Jacks to ralse the rear end of tractor
sufficiently to remove the following parts
shown on page 125, paragraph 47: parts
(33), (40), (39), end {(37). Raise the
rear end of the tractor sufflcilently and
roll the axle group rearwsrd on its own
wheel tires. (Carefully place sultable
blocking under the mein frame as a safety
measure before removing the rear axle as
ﬁ6g§oup, ag ghown on page 125, parasgreph

b. Place the rear exle housing on sulb-
able blocks. Remove both wheels (6A) and
pina {23), peregreph 47. Remove both
right and left trunnion groups (32), to-
gether with axle shafts. (Please turn to
pages 117 and 110 end reed paragraphs 34,

35, 36, and 37.)

c¢. Remove the nuts at studs (48), page
126. Lift the gear carrier housing (18)
out of the main axle housing (45).
(Don’t lose dowel bushing (#7) beceuse
you must have it at time of reassembly.)

50. REAR AXLE GEAR CARRIER DISASSEMBLY.
(After Removing the Assembly from
the Axle Housing.)

Disassembly of the rear gear carriler is
exactly the same ss applies to the front
geer carrler. (See pagesll9 and 120, pa-
regrephs 40 and 41.)

51. RBEASSEMBLY OF THE REAR AXLE GEAR
CARRIER 18 exactly the seme as applied to
the front gear carrier. (See pages120 and
121, paragraphs 41 and 42,and pages 122
and 123, peregraph 43.) The illustration,
paragraph 41, shown on page 120, 1is to be
followed during reassembly.

a. Pege 125, paragrsph 47, shows the
driving rear axle (l-wheel drive) to frame
front trunnion {33) and rear trunnion
group (40). This mesns the rear axle
oscillates on bushings (34) and (41). The
meximum limits of oscillation are control-

‘led by the right and left axle stops (X)

and. (XX), pege 125, parograph 46.

b. Page 124, paregraph 45, shows the
non-driving reer axle, {2-wheel drive).
It oscillates the seme way ea shown under
step "a" above, and the maximum limits of

‘osclllation are controlled by the right

and left exle stop points (X} end (XX),
page 124, paragraph M,

52. PROPELLER SHAFT AND DRIVE QROUP.
(Refer to paragraph 53, page 128.)

8. "Worm's-eye" view. Notlce the ends
of propeller sheft (X} are timed at the
spline so that both front and rear yockes
(0) are in alignment. This detail is im-
portant and will apply tec all propeller
shafts having slip spline construction.

b. The transfer case drain plug (1)
is in clear view. The transmission
drain plug is at (2). (See psge 89 for
left aide and top view of the trans-
mission. )

¢. The clutch pedal return spring and

ccluteh bell housing shaft external lever

ere shown at (3).

d. The breather caps (L) at the bell
housing should be kept cleen internally.
Remove and wash them every 50 hours of
operation, after which, dip them In clean
engine lubricating oll, then replace.

e. Ref. (5) iz the elutch bell housing.
f. Ref. (6) is the torque converter.

g. Ref. (7) is the lerge main oil suc-
tion pipe running between the hydraulic
oll tenk apd large Hydreco oil pump driven
off the fan end of the engine crankshaft.

h. Ref. (8) is part of the rear end of
the transmission shift linkege. (See page
100, paragraph 8, Ref. 6, 13 and 5.)

1. Ref. (9) shows peds welded into the
right end left main frame sides, and ere
provided for the purpose of mounting a
single speed transfer case, which 1ls sup-
plied wheh a customer prefers to buy a 3
traveling speed crane instead of a 6
traveling speed crane.
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TO FRONT
OF TRACTCR
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53. The above photo ("worm's-eye" view) shows the Propeller Shaft Drive Group (X),
located between the Transfer Case (XX} (top of photo) and the drive and steer
rear Axle Combination {XXX).
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54, The Above Tllustration Shows the Reor Steering Ram Used With The Rear

Axle Group.

. a. The following instructions apply
to malntenance of the rear steering
hydraulic ram group shown in illus-
tration above.

b. Shims (15 and 16) are provided for
wvear adjustment.

c. The "0" ring (6) and wiper group {2)
to (4) inclusive, likewlse the seal (5),
have been in production for many years,
and unless an accldent is experienced,
through maloperation, no parts replacement
is required.

d. The maximum stroke of piston rod
(23) from extreme left to right, controls
the steering angle of the drive vheels.
To equalize the stroke between the right
and left drive wheels, proceed as follows:

1. Locsen lock nut (26), and with
thin arip wrench, nesr nmut (26), rotate
the piston rod as required to establish
approximately 25 degrees of wheel steering
angle, right to left.
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2. Relock nut (26) snd bend lock
plate {1) into correct position, to pre-
vent nut (26) from becoming loose.

e. To dismenitle the ram, proceed as
follows: '

Remove yoke (27), lock plate (1), nut
26), nuts (24)&(37),end 1ift off the head
7). 0il end replace all the "O" rings

6), (8) and (9)-_

When removing or ‘tightening nut (20),
do not clamp the chrome plated piston rod
(23) in e vise or use pipe wrenches on it,
because a roughened or bent piston rod
(23) will result in oil leskage at the
outer seal (5). Instead attach the nut .
and yoke (26 and 27) to the piston rod
(23), holding the yoke at left in a vise
(or ber). fThen loosen or tighten mut (20)
and instell the cotter pin.(18).

Reassembly is the reverse of the above
ingtructions.
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55. FRONT AXLE STEERING GEAR.
{Refer to page 129A)

a. When making adjustments; free the
steering gear of all load, preferably by
disconnecting the drag link (X), page 131,
from the steering arm.

b. Top Adjustment of Ball Thrust Bear-
ings on Cam. '

Adjust to a barely perceptible drag
but allow the steering wheel {o turn free-
ly {with the thumb and forefinger lightly
gripping the rim).

Before making this adjustment, loosen
the housing side cover adjusting screw to
free the studs in the cam groove. '

To edjust, remove the clamp screws and
move up ‘the housing upper cover to permib
removal of shim. (Shims ere of .002",
.003" and .010" thickness.)

Clip end remove a thin shim, or more
as required. Reagsemble clamp screws and
tighten. Draw down tight. Test adjust-
ment and if necesgary remove or replace
ghims until adjustment is correct.

¢. Side Adjustment for Minimum Backlash
of Tapered Studs in Cam Groove.

AdJust so that a very slight drag 1s
felt through the mid-position while turn-
ing the steering wheel slowly from one ex-
trems position to the other.

Backlash of stﬁds in the groove shows
up as backlesh et steering wheel and at
bell on steering erm.

The groove is purposely cut shallower,
therefore narrower, ih the mid-position
range of travel of each stud to provide
close adjustment where usually the
straight shead driving action takes place.
It also mekes this close adjustment pos-
gible after normel wear occurs without
causing =z bind elsevhere.

Therefore; adjust through the mid-
position. Do not adjust Iln positlions off
mid-position, as backlesh at these points
iz normal and not objectionable.

O ’ AN

To adjust, tighten silde cover edjust~
ing screw untlil the sdjustment is correct
and tighten the lock nut to hold it. Then
glve the gear e final test.

NOTE: Secure the gear at all points
loosened prior to making the sdjustment.
Algo echeck tightness of mounting bracket
bolts and nuts and of steering arm on
lever shaft and the nut and lockwasher.

With all supporting brackets clamped
tight, turn steering wheel to see 1f any
stiffness exlsts., If so, the colum is
probebly out of alignment and needs
correcting.

d. BSteering Gear Connection With
Steering Unit and Fronb Wheels.

Normally, the steering gesr (steering
wheel travel) should be in approximately
its mid-positlion when the front wheels are
stralght-ahead,

To check, (the dreg link must be dis-
connected from the steering arm) turn the
steering wheel to the right as far ss
posslble, then rotate the wheel in the
opposite direction ss far as possible and
note the total number of turns. Turn
wheel back just one half of this total
movement thus placing the gear in mid-
position.

Place front wheels straight ahead.
The ball on the steering gear arm should
novw line up, or nearly so, with the ball
socket (X) on the drag link.

The drag link to Steering Unit
cen be adjusted in length to take up
minor varliations.

e. Lubrication.

Iubricate, page 1k, through the pipe
plug hole or fitting in the top of the
housing. Fill housing slowly until lubri-
cant begins to run out of vent hole in the
Jacket tube.

Keep housing full by adding lubricant
perilodically according to usage -- at
least each spring and fall.



56.
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The ebove photo shows a "worm's-eye" view of the lower side of _
Housing (A). The Steering Booster is shown at (B), Front Axle Housing Drain
Plug at (C), Steering Gear Lever Ball Socket at (X).

- 131 -
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ETQ fThe Above Exploded View Shows the VICKERS Hydraulic Steering Beoster Ram.

58. | STEERING BOOSTER UNIT (Front).

fao} For;iractors Turnished with a
Vickers Power Steering Unit.

b. Operation.

The Vickers Hydraulic Steering Booster
{b) erranged as shown on page 131, pera-
graph 56, utilizes hydraulic pressure
from the engine drlven pump.

Movement of the steering wheel is
transmitted through Pitman arm ball stud
éx;; this in turn actuates a conbrol valve
{A) in the steering booster (B), page
133, paragraph 59. This control valve
directs the hydraulic oil to the booater
cylinder producing a linear movement of
the cylinder and ettached drsg link (XXX).
Steering actlion whether continuous or
otherwlise, Anstently produces n corres-
ponding movement of the drag link (30XX).

The force applled to the drag link
{300} by the booster is automatically the
smount of thrust necessary for all steer-
irg requirements.

The action of the booster's hydraulic
mechaniem as shown schemetically in illus-~
tration shown on page 133, paragraph 59,
responds automatically to any movement of
ball stud (E).

Movement of the ball stud (E) to the
right removes the ¢control valve (A) to the
vight, directing oil pressure to rod end of
the booster cylinder chamber (B) producing
s linear movement of the cylinder and
attached drag link to the right. Oil from
head end of booster cylinder at (C) is
directed back to oil tank.

Booster cylinder (D) and valve body
move to right until control valve egaln
reaches neutral position. Further move-
ment of control valve by steering gear is
necessary to produce additional drag link
movement .

Booster action in opposite direction

(to left) is produced when control valve
actuated by ball stud (E) is moved to the
left, directing oil to the head end of

.the cylinder.
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NEUTRAL POSITION

NO CYLINDER MOVEMENT

59. The Above Schematic Dfawing Shows Booster in Neutral Position.

A light epring centering device (A)
holds the control valve in the neutral
position when there is no movement of the
steering wvheel. ‘

01l circulates through control velve
to tank while maintaining only enough
pressure to stabllize the selected posi-
tion of booster cylinder (D) end vehicle
wheels. :

Pitmen arm stops (¥X), page 131, para-
graph 56, prevent over-travel of Pltman
arm, and prevent excessive thrust and
cramping of booster and steering linkage.

60.._DISASSEMBLY.

Remove booster unit from vehicle. Discon-
nect flexible hose connections and Pitman
sxrm and frame bracket bhall studs.
nect dreg link adaptor flange. Cover or
protect openings in hydraullc system. Dis-
asgembly is accomplished in the order of
_index numbers essigned to Page 132, Para-
graph 57. The following points are re-
commended at dilsassembly of booster.

8. BSpecilal Tools.
Use of a pronged or "Tee" shaped tool
which can be made up to fit the keyway of

the threaded control ball housing plug (3)

will facilitate its removal and avoid the
possibility of damage to the plug face end
female threads of sleeve (12).

b. Control Velve Disassembly.
Removal of valve spool can be accomp-

1ished only by complete disassembly of con-
trol ball stud parts located in housing
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Discon~

{13). This procedure is necessary for
gaining access to the two "O" ring seals
(21) and (27) which should be discarded

- and replaced with new seals at each over-

heul. Back-up rings {27A} are located on
both sides of spool "0" ring seal (27) and
should slso be replaced at each overhaul.

Be sure Lo lnstall grain sides of back-up

rings egelnst the "0" ring.

1. Disengage control ball stud hous~-
ing (13) from cylinder head (29) by remov~
ing four puts (50). Slide housing {13)
with assembled spool (28) free of cylinder
head spool bore and remove large centering
spring (24%) from the projecting spool. It
will be noted at this polnt that the spool
is secured internally in the ball stud
housing. :

2. Disassembly of the housing compon-
ent parts 1s necessary to gain access to
valve stem centering nut (10) end its lock
washer (9). This is accomplished by re-
moving snap ring (1), key (2}, plug (3),
spacer (4), spring (5), seat (6), ball stud
(18), end seat (7). After removing com-
pouent housing parts, pull lockwesher (9)
out, end unscrew centering nut (10) by
worling screwdriver against lugs of center-
ing nut to unscrevw it. Next, sllde valve
spool with attached springs, seals end re-
tainers out of the control stud housing.

61. INSPECTION.

Replace all sealing elements with
new. Wash all remaining disassembled
parts in a good grade of solvent. Lay
them aslde on a clean lint-free surface
for inspection.

8.
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b. Inspect all fluid passages in valve
body (29), retainer housing (13), cylinder
{(42), tube (k3) and spool (28).

¢. Check ench disnssembled part for ex-
cessive wear, cracks or pitting that might
render them unfit for further service.
Replace all defectlve parts.

d. Inspect valve spool lands for deep
scoring. Also check valve spool bore for
similer scoring. Replace these parts if
badly damaged or worn. Do not rework, or
touch wp the valve spool. This practice
will only result in poor booster perform-
ance and probably creeping of the piston
rod.

IMPORTANT

Replacement of the valve spool requires
careful reaggembly and testing ass outlined
in peragraph (62) (Reassembly) following.

62.

NOTE: Immerse ‘all perts in clean hydreaulic
oll to facilitate reassembly. Reassemble
parts in reverse order of index numbers

as shown in paragraph (57),end check the
following polnts In the process.

REASSEMBLY -

a. SEALS. Make certain that all seals,
wipers end pecking are replaced with new
parte at reassembly. Seals must be proper-
ly seated to prevent external leakage and
air intake intc the system. All seals
should be assembled with a liberal coat of
grease or petroleum jelly.

b. PISTON RCGD AND PISTON SUBASSEMBLY. '
Assemble piston to rod (57) at the control
valve end. Make certain that cotter pin
is used to anchor nut (45). Expand piston
ring to sgsemble ring in groove of plston.

c. SHAFT BUSHING. If bushing (51} has
been removed, it should be replaced by a
‘new part. Press new bushing (51) into its
seat in cylinder cap (49).

d. CONTROL VALVE ASSEMBLY.

1. Wesh disassembled parts and pre-
pare booster for reassembly.

a. Add back-up rings (27-A) and
replace "0" rings (27), (21} and (19) with
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(13).

new ones in reassembly. "0” rings should
be coated liberally with o light grease or
vageline prior to asgembly .

2. Install "0" ring (27), end back-
up rings {27-A) with rough side sgainst "0
ring in "0" ring groove on stem of spool
(28). Use u sleeve or cover with a stiff
paper to avold cutting the "0" ring in es-
sembly. - Locate washer (26) and inner cent-
er springs followed by retainer (23). Be
certain "0" ring (21) is placed in "O"
ring groove of retainer (23). Press the
asgembly slowly into ball stud housing (13),
taking care not to demege "0" ring (21).

Slide sleeve (12) into housing
Tostall

3.
(13) end over spool stem (28).

washer (11).

k. Screw centering nut (10) on
spool stem (28) approximetely 17 turns,
leaving about 3 threads showing.

5. Next place the large outer ‘
spring (24) over the assembled valve. Mak-
ing certain that "0" ring (19) is in place,
place on the pilot of ball stud housing
Place ball stud housing (13)in po-
gltion and fasten with four nuts. Be cer=-
tain the opening in housing (13) is in the
correct position for final assembly to the
Pitman srm. Tighten nute on stay bolis to
20-25 £t/1bs torque. .

6. The booster
centering. Refer to
this operatlon.

is now ready for
paragraph 63-¢ for

7. Install lockwasher {9). Insert
tab on I.D. of washer (9) in slot of spool
(28). One of the tabs on the 0.D. of wash-
er (9) will line up with one of eight slots
on centering nut (10). Ingage tab of wash-
er (9) by bending into slot of centering
put (10). This may be accomplished. best
by determining the teb to be bent end then
removing washer (9) from the assembly, and
bending the tab with pliers. Relnstall
washer (9) in the assembly, making certain
it engages nut (10) properly.

8. Plece ball stud seat (7) in po-
sition over washer (1l). Insert ball stud
(18), ball stud sest (6), spacer (4},
spring (5), and plug (3).

9. Screw plug {3) in against the
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spring solidly.  Then back off to first key
slot in sleeve (12). _

.10. Insert key (2) and snap ring
(1). - .

L. Reassembie the-bdbster to the
vehicle.. Insert grease ‘in ball stud hous <

ing (13) thru Alemite fitting (1#)

e. ANCHOR BALL STUD HOUSING. Assenble
housing (59) by threading it to the end of
rod (57). Align with rod flats and assem-
ble locking screw and nut (58). Do mot -
assemble housing components (64) thru (68)
until control valve centering tests have
been completed. (See Test Procedures.)

f. CYLINDER HEAD ASSEMBLY. Install
check valve components, ball spring, wash-
er and lock washer in proper sequence in
the check valve bore. Return all plugs to
thelr respective locations in the valve
body housing.

CAUTION

Never uge compressed air for flushing of
hydraulic units. Compreéssed air carries
vater and dirt particles which are detri-
mental to the proper functioning of hyd-,
reulic equipment

Complete the reassembly of the booster.
Insert the four stay bolts (L1) thru cep
(49), valve body {29) and housing retainer
(13). With cylinder (42) and return tube
(43) proper aligned between the-valve

body and retainer assemblies, tighten each
of the four nuts (50) to 20-25 £t/1bs tor-
que.
63. TEST PROCEDURE.
These hydraulic boosters should be tested -
after each overhaul with elther a commer-
cial test stand or a field circuit.

a. 'TEST CONDITIONS

Fluid temperature - llO° to 130°

Fluid medium - DTE light oil or -
equivalent,

Rated pressure - 1000 psi.

Test volume -~ 10 gpm meximum.

b. TEST PROCEDURE. Secure booster
adequately, and in such a manner that will
permit unhampered movement of the piston
rod. Connect boogter to pump lines with

RAD

 stalling the lockwasher.

" the rod.

test.equipment installed. Make certain -
all alr is bled from the system and
that all oil lines are tight.

NOIE

Check for seal leakage and body porosity
at all tests. '

c. CEN_TE_RING TEST .

" With pump at full delivery rate
end control ball stud (18) in neutral po-
sltion, there should be no piston rod
movement. Activate stud (18) in either
direction to move rod. Release ball stud
to stop rod travel short of complete
sbtroke. If rod creeps at this test, read-
Justment of the conbrol valve is necessary.

2. Operate the pump at 1000 to 1200
rpm. Insert a screwdriver in posiltion in
slot of the spool (28). Hold the center-
ing nut (10} firmly in position, and ad-
Just the spool until the rod is in 1/2
extended position. To do this, turn the
spool clockwise to retract or counter-
clockwise to extend the rod. The spool is
centered when the rod does not creep in

' either dlrection.

Lock valve spool in place by in~
Insert inside
dismeter tebs of the lockwasher in the
slot of the spool. One of the outside
diameter tabs should then line up with one
of the ceatering nut slots. Bend it into
the slot.

L, Assemble remainder of parts to
booster and check for rod creepage. With
8ix gallons per minute circulating thru
the‘booster, thére must be no movement of
Repeat centering test to assure
proper control.

3c

NOTE

To“crack”relief -valve, apply full volume
flow ‘to inlet port and shift control ball
stud:to retract or extend the rod fully.
Hold ball stud in activating position and
observe gage. HNeedle will flutter at

“eracking“pressure.

d. ROD PACKING TEST. Center piston
rod at midpoint of travel. With booster
lines open to flow, adjust rod packing
nut (F) so that a maximum of 50 lbs. pres-
sure Is required to move rod in either
direction of travel.
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 Actuating Lever

Adjusting Screw
Lock Nut

Side Cover

Side Cover Gasket

Levershaft

Stud Roller Bearing Unit
Thrust Wesher

Shims

Retaining Washer
Hausing

Pipe Plug
Levershaft Bushing
Qil Seal oo
Steering Arm

Lock Wesher

Levershaft Nut

End Cover

End Cover Gasket

Com Bearing

Bearing Retaining Ring

Gosket, Actuoting Housing - Upper Caver
Cam and Wheel Tube Assembly

Wheel Nut

Thrust Bearing

Thrust Washer

Actuator Retainer Screw

Washer, Sedl
Actuator Housing
Gasket, Actuator Housing

Centering Washer

Actuator

Springs, Centering
Tongued Washer
Lock Washer
Adjusting Nut ~

Contact Ring
Mounting Screw
Upper Cover
Jacket Tube

Contact Brush
Insul
nsulator 51 Centering Washer
Jacket Tube Bearing . 52 ''0"” Ring
Spring Seat 53 Spring .
Spring 54 Plug Assembly w/*'0"" Ring
Horn Cable §5 Spring
Upper Terminal . .
Lower Terminal 36 Steel Ball

) 57 0" Ring

58 Iloll Rings

Contact Wufher 59 Velve Body and Spool
Confuc! Spring . 61 Flexure Rod Assembly
Insuloting Fersule : _ !
End Cover - Yalve Housing 62 “0" Ring
Elastic Stop Nut 63 Caver Plate
Washer 64 Retainer

- EXPLODED VIEW OF ROSS HYDRAULIC POWER STEERING GEAR ASSEMBLY
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64. FRONT AXIE BOOSTER STEER (A-W TYPE).
A. OPERATION.

The Ross Hydraullc Power Steering
Gear arrangement is shown on page 136 and
utilizes hydrsulic pressure from the eng-
ine driven pump. A priority or flow con-
trol valve is located in the hydraulic
line to regulate the amount of hydraulic
oil going to the Ross Power Steering
valve, which in turn is directed %o the
front steering ram. The front steering
ram group is similar to the rear steer-
ing rem as shown on page 129 and the in-
structions shown under paragraph 54 will .
apply to both units. '

The actlon of the steering gear is
both menual and hydraulic in effect.
When the cam is turned to the left or
right, by the driver's effort oh the
steering wheel, the stud of the inmner
lever is moved through the groove of the
cam (worm), thus rotating the' levershaft
and providing enguler movement of the
steering geer pitman srm. Whenever the
driver's effort at the steering wheel
exceeds the preload of the centering
springs, the control valve is actuated
and the hydraulic power is applied to
the hydraullc ram assembly to provide
the driver with power sieering.

B. MATNTENANCE DATA.
1. ADJUSTMENTS.

(Reference numbers in parentheses can

be identified from exploded view, page 136.)

When meking adjustments, free the steering
gear of all load, preferably by disconnect-
ing the drag link from the steering gear
arm and, loogeh the instrument board brack-
et clamp on steering gear column to make
sure the steering column is not binding,
thus preventing the valve from centering.
Loosen any clamp on colwnn that is located
over the bearing iu upper end of column
tube.

2. ADJUSTMENT NO. 1 - THRUST BEARTNGS.

(Ref. 23 & 24)

The valve is mounted on the bottom
end of gear. The upper cover need not be
removed because this adjustment 1s made
ont the lower end after removal of lower
end cap..

&. Before sdjusting thrust bear-
ings turn gear off its center position to
free the stud (6) in the cem groove (22)

b. Remove capscrews holding up-
per cover {37) and remove-cover and ‘jacket
tube assembly.

- -

[T

¢. Reasgemble screws in asctuator
housing {27) with 3/ " thick spacers under
heads of screws. This is to hold the
actuator and cam assembly in the gear when
making the adjustment.

d. Straighten prong of lock washer

(34). Remove adjusting nut (35), tongued
washer (33), and lower thrust washers and
thrust bearing (23,24). :

€. Insure that the threads of the
nut and cam shaft are free of interference
by running the nut onto the cam shaft us-
ing only the fingers to drive the nut. If
the nut cannot be driven all the way with
Tinger-torque, the threads are fouled and

must be cleared with a thread file or other

meens until the nut goes on freely.

f. Reassemble thrust weshers and
thrust bearings (23, 24), tongued washer
(33, with internal lug), and pronged
washer (34, with thirteen external prongs),
and adjusting nut (35).°

Adjust as Follows: ?‘

g. Drive on nut (35) and tighten
to 10 foot pounds torque. Back off nut
109 .~ 20° which can be done by moving the
nut relative to the pronged washer approx-
imately 1 1/2 width of a lug. Qbserve lug
nearest in alignment with a notch in the
adjusting nut and bend the lug tight
ageinst the notch root.

(If torque wrench is not available,
adjustment may be made with 10" Mulbti-
8lip Joint pliers. Avoid use of long
handled wrench as too much torque can be
easily applied. This edjustment is sim.-
iler to & wheel bearing adjustment and
should provide a light preload of the
needle thrust besrings without lash or
heavy drag.) :

h. Resssemble upper cover (37)
and jacket tube assembly and other parts
to the gear.

3. ADJUSTMENT NO. 2 ~ STUD IN
CAM GROOVE. ’

NOTE: Backlash of the stud in the cam
groove shows up as backlesh at steering
wheel 'and at ball on steering wheel and at
bell on steering arm.

Adjust through mid-position to the
high spot. Do not- edjust in an end posi-
tion. Backlash in the end positions is
normal and not objectionable.

A shim pack (8) is used between the
lever and housing to prevent the taper
stud from being pulled into the cam groove’

:. by external forces on the levershaft.

~r

Y



The shim pack comsists of .003", .010",end
.020" shims between two washers {7, 9).
when compressed solid the shim pack should
be of sufficient thickness to hold the
taper stud out of the cam groove but not
so thick as to prevent adjusting to the
high spot.

To Adjust:

a. Tighten side cover adjusting
screw (1) until a very slight drag (high
spot) is felt when turning the gear throe
ugh mid-position. If the high spot cannot

Ei felt, remove shims from shim pack until
can.

(Note: Remove only enough shims to permit
feel of high spot.) When adjusted to
positive high spot, back off adjusting
screw 1/16 turn and lock adjustment with
lock nut. Hold adjusting screw with

screvw driver while tightening nut.

b. If the high spot can be felt
without removal of shims, edditional
shimg may be needed in the shim pack.

The only positive way of knowing is to add
shims until high spot cannot be felt, then
remove shims and adjust as directed in
paragraph "a" above.

c. After adjustment 1s locked
with lock nut, turn gesr through full
travel (extreme left turn to extreme right
turn, or vice versa) to check adjustment.

After this adjustment, reconnect the
gear at all points loosened prior to mak-
ing the adjustment. Before reclamping
the upper column bracket, refer to "Colw~
umn Alignment" instructions, number 6.
Also check tightness of mounting flange
bolts end nuts, steering arm on lever-
shaft, and mut on the levershaft.

k. ADJUSTMENT OF STUD ROLLER
BEARING UNIT. (Ref. 6)

The foregoing adjustments will suf-
fice in nearly every instance, but in
scome cases it may be necessary to adjust
the stud-roller bearing unit in the lever-
shaft. In order to make this adjustment
the shaft must be removed from the gear.

The roller bearing should be pre-
loaded at all times. Adjust to a notice-
able drag.

Factory sdjustments on new units are
get to three inch pounds of torque to
revolve stud. Used or replacement units
should also be set to approximately three
inch pounds torque.

Note: Operation of & correctly adjusted
unit may feel rough to the hands but under
steering load it will be properly distri-

buted, which will assure normel service
1life. The stud should be rotated several
full turns and reversed before checking
rolling torque.

a. Wash bearings in solvent and
lubricate with oll recommended for lubri—
cetion of gear.

Should any roller be damaged or lost,
replece with a ccmplete new set. Do not
make & partial replacement.

b. Use new locking washer. (If
o0ld washer must be used, break off bent
prong to prevent using again.)

c. Tighten nut as required. (Hold
stud from turning by using spanner wrench
on wesher.)

d. Revolve stud several complete
turns end reverse and test adjustment.

e. Lock adjuatment by bending

over locking washer prong that is at

right angle %o a side of the nut. Do not
use the washer twlce unless the prong

. used has been removed.

f. Iubricate with lubricent
used in gear.

5. ADJUSTMENT OF VALVE (Ref. 59).

There is no adjustment on this con-
trol valve (59); however, when clamped
to the actuator housing (27) the spool
of the valve must not be pulled off
center.

6. COLUMN ALIGNMENT.

Alignment of the column is of para-
mount importance. THE STEERING COLUMN
MUST NOT BE SPRUNG IN ANY DIRECTION FROM
ITS FREE POSITION. A bind in the wheel
tube, due to column misalignment, will
prevent centering the control valve in
neutrel position. It can cause wheel
tube failure due to bending stresses.

T+ REMOVAL OF GEAR FROM CHASSIS.

Before removing a gear, note the
hookup of hydraulic lines. Identify by
tagging lines and noting the ports each
connect to.

The following is a general proced-
ure outline.

a. Remove horn button from .
steering wheel by gripping with downward
pressure of fingers and twisting either
right or left. Unscrew the three screws
to remove base plate. Remove wheel
nut (224). .
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© - b. Remove steering wheel, using
wheel puller.

¢, Remove steering gear arm (lh)
from levershaft (5). Use arm puller if -
possibvle. Do not hammer off erm without
using support against.the end of the
shaft and use light blows as they are
more effective. Heavy blows mey ceuse
brinelling of the cam lesd., .

d. Dchonnect the hydraulic ‘
lines &t control valve. Teg to identify
ports each connects to.

8. Plug all ports to keep out

dirt.

U Release column from upper sup-
port bracket.

a g. Remove mounting flange bolts
‘and remove gear from chassis,

8. DISASSEMBLY OF GEAR.

The following procedure applies to
Jcomplete disasaembly of geai* sfter remov-
sl from chessls. TFor partial disasaembly
the procedure may differ depending upon
the parts involved.

a. Removal of Levexrshaft:

‘Y. ‘Loosen lock hut (2) and un-
serev adjusting Bcrew,(l) a few tugnso

5*20 RemoVe housing side cover (3)

3. Slide levershaft (5) from
housing (10) having first made sure there
are no burrs on the outer end of shaft to
demege the bushing (12) and seal (13) in
the housing. Keep shim pack (7,8,9) intsct.

b. Removel of Control Velve.

+ l. HRemove foui screws holding
‘valve (59) to actuator houaing (27) and
remove valve. '

" Qe Removal of Cam and. Tuhe Aasembly.

** 1. Unlock sctuator retalver screw
(25) a.nd remove actuator housing (2’}')

v 2- Remove whole assembly of -cam
and wheel. tube snd valve actuator asgembly
as a unit from housing (10) or remove:after
further disassembly.

Further disaésembly of actuatof‘aud
bearings can be made as follows:

. 3. Remove adjusting nut (35)
after stralghtening bent .prong of lock
wagher iBh; Remove tongued spacer
wesher (33) and lover thrust washers. und.
needle bearing (23,24).° '

. oils.

h. Remove lover centering washer
(30) from'end of actuator (31) and remove-
actuator’ tuking cara-not ‘to lose aprings
(32) that are in the acbuator. :

- 5. “Remove upper centering
washer {30), thrust vesher (21+) and '
peedle bearing (23).

9. REASSEMBLY OF GFAR.

a. Replace all gaskets and meals.

: b. 'If needle bearings {19) in
ends of housing (10) have been removed,

‘feplace them. Take care not to press
bearing too hard against retaining ring.

N P Reaﬂsembly is reverae of dig-
assembly as shown under "Disassembly of
Gear" instructions, number 8.

10.. INSTALLATION IN CHASSIS.

a., Place gear in chasgls and
clamp securely. .

b. Install steering wheel. Draw

Qnut tight. Suggested torque setting:
- 55.65 foot pounds.

e. Install horn button parts.

d. Center steering gear. Count

‘ﬂnumhef of turns of steering wheel from
extreme left turm to extreme right turn,

or vice versa. Turn the wheel back half
this number of turns to the mid-position.

e. Set front vheels straight a-
head, parallel with the frame roils.
Measure from each rail to & corresponding
point on each tire and moke sure this
dimension 1s the same on both sides.

f. Connect drag link to ball on
steering arm.

g. Install steering srm on lever-
sheft of gear. If arm does not line up
with esplines of Bhaft, turn steering
wheel left or right, no more than epprox-
imately- 1/4 turn, until it does. With
" lockwesher under put, draw nut to speci-
fied torque. '

h. Install hydraulic lines.

11, LUBRICATION.
.. Use SAESO gear and transmission
b. Fill steering gear housing with

Adubricant. FLll housing from upper-mos$
filler plug. Housing should be full to

insure adequate lubrication of all internal

parte.

. Capacity: 2.28 lvs.
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66. HYDRAULIC OUTRIGGERS.

a. The hydraullc pump for the out-
rigger circult is the smme pump es is
used for the steering circuit. (See par-
agreph 5, page 56.) This pump 1s locet-
ed at the front of the engine and 1s
driven by a "V" belt. The pump is sn
important unit snd should be handled
with care. Loss of volume will more
than likely be due to loose comnections

or slow engine snd pump speed. Page 8
shows the outriggers es assembled and In
the down position. The hydreulic control
valve bank levers are located to the
right of the operstor's seat. The levere
may be used either individually or simul-
taneocusly. The hydrsullc plping arrenge-
ment 1s shown on the previous psge.

10 5 4 g 12

PN LEWRY ‘\‘{\{\\ | NN ?}13

NN~ N
§§§§§ | AN
&h ‘ o~

N f
"\\{ ACNY IR A&

R N T W WY ) PN

~0- 14 13

‘BYDRAULIC OUTRIGGER RAM

b. The sbove sketch shows the double
scting ram used st each of the four out-
riggers. (See "0" on previous page.)

To remove the ram group lower the out-
riggers by extending the ram. Remove
the pin at the cylinder base and rod end.
Remove the two hydraulic hoses. The ram
group is now free to be removed.

¢. To dismentle the ram, proceed as
followss

Remove the four tle rods (1l) by removing
the jJam nut (3) and nut (4). The group
will pow come spart. To replace "0" ring
(6) and felt (16), it will be necessery
40 remove the large nut (1h) at end of the
piston rod end remove the pilston (9).
Remove snep ring {1) and washer (2) to
remove felt (16).

Reassembly is the reverse of above 1in-
structions.
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TAPPED HOLE PROVIDED IN BLOCK FOR
DIL PRESSURE LINE:
LEFT SIDE OF ENGINE NEAR FLYWHEEL HOUSING

MAGNETIC SWITCH
NO.3 WIRE TO AMM.

CABLE FROM
BATTERY

CABLE FROM
AIR HEATER

N

68. HOURMETER WIRING DIAGRAM
(For IHCo. - UB-264 Engines)
(See Repalr Parts Book for part numbers and other details) (

N
.
\S

o LH. SIDE ENGINE
» UB-264

69. HBATER PIPING DIAGRAM

(For IHCo. - UB-264 Engine)
(See Repair Parts Book for part numbers and other details)
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TAPPED HOLE PROVIDED IN BLOCK FOR
OIL. PRESSURE LINE:

LEFT SIDE OF ENGINE NEAR FLYWHEEL HOUSING

[MAGNETIG SWITCH

NO.3 WIRE TO AMM.

CABLE FROM
BATTERY

. CABLE FROM
"~ MR HEATER

71i. HOURMETER WIRING DIAGRAM
(For IHCo. - UD-282 Engines) -
(See Repair Perts Book for part numbers and other det‘.ails)

\\

i

72. HEATER PIPING DIAGRAM
(For THCo. - UD-202 Englue)
(See Repair Parte Book for part numbers and other detalls)
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IGRITION SWITCH

By : iuul or coiL [} 8
. %0 mmumumn‘_\}—\_ [ \

HOT SIDE OF
AMMETER

[y ]

RESSURE  SWITCH
it g g A

Y :
LINE | LRFY 3108 OF MACHING :
BY FLYWHIEL HOUuSING B |

8,8A

h.

HOURMETER WIRING DIAGRAM

(For Ford 332 Englnes) :
(See Repair Perts Book for part numbers and other details)

- T5. HEATER PIPING DIAGRAM
' (For Ford 332 Engines) = '
(See Repair Parts Book for part numbers and other details)
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582

NO,3 WIRE TO AMM. | <MAGNETIC SWITCH

CABLE FROM

BATTERIES

CABLE FROM

AR HEATER
BLACK eyl 18
\"ED /b'"“a
: o o

10 zRE’AR SUPPORT BRACKEY

o FLYWHEEL HOUSING (R4}

{_TApPED HOLE PROVIDED (N
BLOCK FOR OL PRESSURE LINE

77. HOURMETER WIRING DIACRAM
o (For GMC-3-TL Engine)
(See Repair Parts Book for pert numbers end other detalls)

i ’0‘ DIESEL ENGINE

JOP VIEW
- 10

o

.78, HEATER PIPING DIAGRAM
(For GMc-3-T1 Engioe) N
'(See Repair Perts.Book for pert numbers and other detalls)
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