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INTRODUCTION

FORWARD

This Service Manyal provides Instroctiona Iy comect
malnlerance, adjusmem and toyubleahocting of Ludl
Moded 522 522, B22. E22M ang 24 Forkdits. This
manual also provides inforeoatlan by ovarkald of
hyedraulic vahees, ydaoBe cylinders, booe frame i,
orscillation, power biaka valve and powar asslst motor,
Howeear, procediras for avarbauling the Fydraullc
P, BRI, DAnsmisson, odas, sleer conirol umit
SOMPONAN ang power assist whee! motor have bean
wterhorally cmitted.  Thes informaticn is completely
datalad In repas and cwertaul manuals pubiighed by
the manufacturers of the ndividoal codnpansns arnd
are available from either the manufacturer ar Lull Cor-
Peration.

The infefmnalion provided s for machines balng
manidactured at tha tme of the manyal's publicalion.
Bocause of Lul's on-going commbmamt 10 product
gxgellence, mprovemenis o production machnes
can be pepected. A3 a resull, updated infoemealion in
the Form of revised peges will ba peniodically avaidabis
to keap your Manual e

Far Instruclions abeut soerating your Ll lorkift
iSalety Pracaunons, Staming, Dperalng Procecures.
Ete.|, rater to the Cranerparator Mancal supplled
with vt maching.

For visugl breakdommns of forklift aegemblies intg their
4 parste parts and part numibers, reder to the Lyl Parts
Book supplled wih youe maching,

in case a dafact or falws should ootur to your
maching, take f out of sernce iImmedigtely  Lindar no
clroumstances must the maching corelnue 10 operats,
Iy safary ressons and beca e soncus damage ta the
mickiiIrve 2 Proparty reay resul.

Altach a warring tab to e sdesring whesl of the
disabled forkat. If the Porkkft shoud ned be stared,
rgmdrey Hag igrdtion key.

Beoicee dding any mairtanance o regar work, get
permiasion, 00 NOT padform ey maintenance
withcat sufborizaliaon. I ypu have been authgrized to
do maindenaoca, READ THE $ERVICE MAMUAL
Study the Insiructians; check tha libfcaton chars:
examiree alf the insiructlon messagas am the maghine.
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INTROBUCTION

IDENTIFICATION {MODEL 522, 522/4}

10 8 1 2 =
Y 1A i f f

I - Irwier Baam

2 - Chuler Baoen

3 - Bomm Hoigt Cylind er

4 = Operalors Compartment

& - Engine Compariment

B = Front Axle

7 - Foar Axle

B - Carrlage Tik Cylimgler

¥ - Camage Side Tikt Cylincder
10 - Fork Carriage

11 - Frama Till Cylindar

Figure 1-2 Front ‘u"iew\
10
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INTRCDUCTION

_ IDENTIFICATION (MODEL 822, 622/4)
9 g 2 3

i1 L] } ri

/ } N\
7

& Figure 1-3 Side View 4

1 - Ir'vier Bogm
? - Duder Boom
4 - Boom Halsi Cylindars
4 - Dpereigrg Compandment
5 - Engine Comparimant
& - Fremd Axle
7 = Raar Auln
B - Cermage TIH Cylinder
& - Fork Camiage
10 - Frarne Tt Cylinder

10 Figure 1-3 Front ‘I.Fiirw\
9
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INTRODUCTION

fDENTIFICATION {MODEL B24)
g ‘{ 2 3
1 f

-1

L— o

10 & Figure 1-5 Side View l 7"

1 .« Inner Boom

2 - Owter Boom

3 - Baom Hoigt Cylind gr

4 - Operatorms Compart ment
5 - Engine Compartment

5 - Front Sk

7 - Rear Axe

B - Camiage T Cyllnder

9 - Fork Camiage
10 - Frame Tilt Cylinder

Figura 1-§ Front View g
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INTRODUCTION

Section: 1
Paga: 1.4-1

MODELS 522, 522/4

Genaril

Rated Capacity

DIWE . . oo

Stesr . . _ .
Empty 'u'emz:le Welgrrt

SPECIFICATIONS

Travel Speed (Forsard and Aewverzg)

Snd Gear

ATGEE . . . e

Darransicans

S50 s (Fes Load Chart)

. Front Whasd (522

Fn:lnt WhEEI w/RHear Whagl Asagt {Gaaid)

. Aear whas
. ApEEck, 14,000 b

6.1 mph.
. 0.8 mph.
19.4 mph.

Mote: Dirmensians lisled are for a forklill with all components flly retractad inthe tavel mode.

Wheel Brae . =y
Cwerallbength . 0 . o0 L o o 1E| 1 qu:.’" F-:-rh:s
Chearall Wi . B
Cwarall Haight | | o o e e S
ﬂLlsu:l-ETurnlngHadlLrE.....-.............. ............ 156"
Grourd CReBFANCE . . . .. . oL e e 14
Frame Levedlng . .. . . ... .. 8° Righl ar LeR
CApaceles

Hydraullc Tank gng Evs'rm ..................... 42 gals
Fuoet Tank . . ., e e e e 37 gals
Coplng System . 18 gtz
Tramemesion . . . . . .. . . e e e e e 21 qi=

CremandRefill . . . .. . _ . . .o T
Differential . . . . . . .. . . g g5
Plznetary Hul . . e e e e 1.5 e
Fowar Asslst Hub (EEEH] . . A
Engine Ol . . C 1 i

Engire

Merfaciurer . Fatkins
Model . . e e L 206
Coaling . Liguld
Fuel Qg
Horeepowar .--...-.--..-...-......-.......-....a1alzﬁuur~pm
Masitum Torgus . . . . . . L oL Lo oo e 15T YR A a0 rpm
Piaton Dizplacemert e e e e . . . 236 U In,
MNo. ol Cvtingers . . . . . A Wartical In-Ling
Cycle . . 4 Siroke
Combustion Sg.'sle-m . Direct Injecton
Compression Aatka . . 1B
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INTROOUCTION

MODELS 522, 522/3 (cont.)

Engme [Goutt.)

Chl Fatar
A Claarsr
High RFed

Low Ile P8 . . .

TN i

Wheede Tires - Frarm

Lugs .. ....
Tire SiZe . . .
Wiater Fl
Zalsym Fill
Prassure . . . .

WheelsTirgs - Kaar

Lugs .
Tire

Slze 1401V E.Bply
Wraner Fill )
Caleium Fill

Brakas

Manufactwer

Type .. ..
Senvice Bmke-s

Farking Brake . . .. ..

Fower Steenng

Marudacirar
Tye

SPECIFICATHONS

e ... BpinOn
. Dry Carridga

.

ce . Clark

E Spﬂad Pﬂwemhrlt Wrth Tcquuﬂ Cormvertar
- . 3 Forward, 3 Aeversa

. SRindn

.Hurth

l:rH-HIgrr-.rraw,r wlth F'Ianetary I:lm'e and Clftarential Lock

..... -
B30 5 24 - 10 uh,-

52 oal

.1&2'";::5

. 28 psl

PP B o P T R e )

. .. . Huth
. '|"|'3t I:Ils:f: IntermJ 1o Froot axle

. Power, Hydraulically actyated

. Manualky Asuated

. Ckar-Lynn Model 21315006
...... Hydrostatic
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INTRQDUCTION
SPECIFICATIONS
MODELS 522, 522/4 (cont.)

Hydraulis Fump (522}
Mamdaciurer . . .. . L. L Yickgrs
Mode ..., 225
Typee . ... L . . Fear
SRCHioNs . . . . . . L e g
GPM at 2600 RPM . ET
Mtasirnm PS5 3300

Hydraulic Fumps (S2374)
Marmpacurer VWickers
[ T e e e e e e e e e .&T20
L == . xgar
Sadlens . .. ... . She
GPMat2600RPM . .. . . . L, R
Maximiam PEL - . . L e e . k|
Marufaciumy Witkefs
Medel ... PYE1S
Typa . . L Fision
Sestions . ) Qe
GFMW at 2600 BFM . -
Maxirmum Pl . . . . . A

Talescoping Beam - Twa Sectwon
Elevatlon . . . . .. . .. ... . LT tp e
Maximum Ll Heighet ... .. 0oL Lo oo L, T
Ferach at 34" Load Center 12 10 from Tires
Power R e Full

Elaczrical System

Type . .. ...

Svstermn Yoltage

Single Wirg Grourd Relurn {Chagais)

Sterllg Voltage . . . .. .. L L L L L
Batenes . . . . .. . . ...

Fuses

Presaumes

Trarsmission
Hydraulle

.. . ig
....... 12
.. Two -5 ol
... Bamp

...... Aeder to Menufacturer's Service Manual

Boom Hokst & Extand Rl
carrlag Tl Melve Section -Up . . .. . oo
Carrage TIF Valve Sectlon - Down

Steeritg
Sanaca Brakes
Differental Lock

. 2600 pesi
20000 prsi

o 2100 i
. 200D i
PO ki

. PSS pai
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Wodels 522, 52278, 522, 52274, 924

SPECIFICATIONS
MODELS 522, 522/4 {cont.)

Presguras (oood )

Foar Wheal Asaist (Model 522d)

Sygtern Off Presowure . . . . 0 0 L L L o

Bystem On Fressurg
Signal Frassura
Relur Ltk Pressura

Haizt Sllrder Cycle Time (Up or Down) - Mo Logd . Full RPM

ModelB22 . ... ...
Modd 52214 '
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Moduls 522, 52204, 822, 6224, 924

Section: 1
Page: 1.51

INTROBUCTION
SPECIFICATIONS
MODELS 622, 622/4
General

Raled Capacity E,ﬂﬂulhs[seemadﬂhar':n
Drive . . .. L e e e o . . Front Whea [822)
Frrmt '-'-'heel waI Bar '-'u'he-ai Assist [m2204)
abesr L. L. e e e Rear Whes
Empty Wehicle Wenghl . - Approx, 20,400 [bs

Trawel Spesads (Foraatd and Raversa)

18 Gaar . .
Zred Gaar
A Gear

Ol 1on s

Mate: Brmansions listed are for & forklift with al companents fuly reractad o the srave mode.

Whed Base . . . .. . ... ... . . TifEr
Crograll Lengph L L L .22 1" wid2" Forks
Creerall Width . &
Cverall Hesghd | ..H-'-B"
CJLrlaide-Turr'lingH.adius..-........-.-.-.......--........... 3sare
Ground Clesrsnce R -
Frarms Tilt 1|:|' Right cr Let
Capacit|es

Hyoralle Tank and $¥SEM . . . . . . .. . oo i e . 45 gals
FusdTagnk . . .. . . e o e 40 gals
CoCling 3ystem [..It:uhn Eleele} ...... 18 q15
Tramsmisshon . e . .. e 1B 45

DrElnElrrdF'iEl'lH.-.............-..-.................. 10 qts
DiHerential . . . . . e e e e e e e e e e o Qs
Plangtery Hubs - . . . 1.5 pls
Power Agzist Habs [1hn; Sef"l'-.ln EH;IE] ............ dpt
Envgira Oil [Jonn Desra) . =Fa )11
Eregirsa Ol (Creutzh 10 cpts

Engir

Mamdfacturer . . . . . . ., L L. . Jakn Dot
e el . 42390
Fuel . . Diggsl
Coglig .. . . e e e ) . . Llguid
Mursepawer . .. . .. ... ... ... ... BOaECESO0 pm

Madimum Torgue . - . . . . . L L e e

Piatcen Dizplecement

""I‘:"L"‘Cﬁ-'!inderg___.'”'””””””'”'-”"

Cytly e
Combusian Syaen

. 20# Ig-fA gt 107 rpm

232 ou. in
-1 "-fertu:al I Lirsg

....... 4 Slroke

. Qirect Injection



hoolsTatas - Front

T SlER . .. . e e e

Warer Fill

Calzum FH

Section; 1 Servica Manual
Page: 1.5.2 Madels 522, 52/4, 522, Br4, g2d
INTRODUCTION
SPECIFICATICNS
MODELS 622, §22/4 {cont.)
Engireg (cond.]
Compreasion Ratk .- 1TA
ChFler ... ... ., . Spln On
Alr Ceanar Dtryﬂianndge
HMghmpm . .... . HE0d
Lo Mdle rpm ?I:H:I BOHI
MManufadwar .. Dawe
hiode! JFdLSn2
Fod . Dieael
e | . Rt
el e o ... 70 at2=00 rpm
Ma&drHUmTuqum................. 62 1B ar 1500 rom
Plstgn Displaceament I | KT
Ha of Cdindes . . 4 Nertlcal In-Ling
Cyale . ... . 4 Stroke
Combustion E-,rs:am . Diwect Ingection
COMmpression fRallo Bl |
o Fier . . .. 8pinCn
Al ClaareE . . . L e i e e . Oy Canrkige
Highrmpm - . . . . .. . . oL oo Lo 2500
Lo Icdle rpm . . 100 - BOO
TrArmisSion
Mandactirar . Funk
Midsd . . 11
Tyre . . E-Epeed F"nwershﬂtwihTulquE Carwertes
Spesds . ... .. C . 4 Faorward, I Reverse
Filler .. . . ... . ... . Spin On
Aule « Frow
kanudaciurer -Hurh
Madal ... R L
TYEE . . .ﬂﬂﬁnmthunHawnmaarﬂnrﬂiamrﬁmlek

|1

Lz 12 Py
16.4 % 24 - 10 ply
T4 pag (211w 24 )
B4 qaks {184 ¥ 24)
. 25atha (210 % 24}
i ibvs (184 % 24)
. 35 nsl
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Models 522, SZad, 602, S22/, 24

INTRGDUCTION

Section: 1
Page: 1.5-3

SPECIFICATIONS

MODELS §22, §22/4 (cont.)

Whesls Tirgs - ReEqr

TireBize . . .. . . . e

‘Waler Filk

Zalciym Fill

Fresare |
Brake - Service

Kanukcieet

Brake - Parking

Manudaciurer

Type ... ... .. ...

Fower Staering

kanulaciurar
Modsel

Type

Hydraudic Pump (522)

klanutacturer
Kodel

PlEzdmurm pse

Hydrawle Fumps (E220)

blanufactirer
Model

TYPE o oo

Secticng .

GPM . ..o

Maximum psi

KManulacturer
Kadsl

Sections . . . . L e
. OHG ol 2500 rpm

Maximurr G

Masimura péd

L Bi{ERE), & (BRRM)
.. iS00 m 195 - 10 ply

o5 oA %
. B7 ks

. 0 psi

. .Hurth

Typa . ... ... ... .. et Duscs Intermal to Front Axle, Powes, Hydradically Aciuated]

v .. Char-Lynn
12HE

........................... Hydraztate:

.o .. Tyrone

......... 3300

.. . Gear
e ... Cne
a1 et =540 rpm

: .3:1 :at.E.E-L'!;D e

A0

.. . .Yickers

... PuElg

. . . Pislch
. Ore

K |- 4]
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Sarvice Mancal

Models 522, B2a/4, 622, 62219, 324

SPECIFICATIONS
MOCELS 622, 522/4 (cont.)

Teaps;iping Boom - Two Secton

Madrmum L Heighd

Haachmza-mucaﬁa'r".'.fﬁ...._..._.._..__..._...

Power . .. ..
Electrical Syslem

Eg,rﬂarn‘-"mr.aga..

mamngumuga..ZZZ.’ZZ.’.’ZZ.’ZZZZZZZZZZ.............
BalBRES . . . . . . . e e e e e e e e e e e e e e

Fises
Prassuras
TransEsian

(s [T
Boern Moest & Exaend vWabva Aaliaf

Carriage Titt Valve Section-Up Rebie . . . ... ...

Camage T Yalve Section-Cowwrs Radef
Shearing .

Brakes . . .
Ditferaik| Lu:n:k 'u'ar'-& Frad-ih‘

Fear Wheel Assigt (Model G22/4)

Systam Of Prassure
Syalern On Preazire
3igral Pressure

Haturm Line Prasture

12t T
. AE .0

. Single Wire Ground Betwm (Jhessls)
12
12
Twn E—"ul'ull

-3 amp

. . Aear bt Mardfacturer's Sarvice Masual

Hoist Cylinder Cycle Time (Up or Down) - Mo Load, Full mm

Model B2Z .
Mode 82214

Hydraukic Oil Working Temperaligs . . . . . - . . - . o . L
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Modaln 522, 5208, 622, 62209, 324 Page: 1.5-1
INTRODUCTION

SPECIFICATIONS
MODEL B24

Gierriara

Hatadt:apamry B,0O0 \ba [see Load Cham)
Dl . . . e FmWhEEIwJFIEErWhEreIAssE:
Sleer . . ... .+ .. FAedr Whes

Emyvahbdewﬂ@m e e e e Appie 21 100 1B
Travel Speeds (Fomward ard Feveris}

Tgt@aar . . . .. . Lo mph

Pred Gear . .. ..., .. e e e e . 8.1 mph

I Soar . e e e oo ATAmph
Cumensions

Rate:  Divensions listed arg oo & Wkl it wath & compongnts flly setracted an the trgved mode.

Whael Base

Crearall Forkhit Widih . . . . .

Overall ForkRit Haight . . . . . .. . o
Gr_ﬁiﬂeTumlngH:m:ﬁus.....-...........-.......-.....

Ground Cheararce
Frama Till

Capacdias

Hydraulic Tank arr] System

Fual Tank e e ..
Coding Syslem . .. L L L L L.
Trarsmission

Trar:smls.alnnl'.'rraln&ﬁeﬁll
Oferertial . . . . .. . .. ...

Pienetary Hubs

Pmer.-!-.asmHuh'a{nﬁrﬁsar.Mu 160, 182 - :a?]' L

Engine Oi {Iohn Deera)

Engane

Manutacturer

Boded ... ...

Fod . . ..

Cotling . .

HOr SR power

Pistoan Detplacosmant e e
Mo, of Cylingars |
Cygle . ... ..

Aapireion . . . .

Gnmbuﬁmnﬁvstem

Compressan Ratia . . ... .. ... ... ... ... ..

. 1145

22" widZ Farks

B -
....... 8-p'
A&
.. . 185"
H:I'HrghmrLHt

36 gels
. .4 gals
I 1-X i1
...... 18 o5
10 gis

......... ... Bms

...... 1.5 pis
R I
RY-¥- T

Ligenid
1D§EI25nﬂrprn

MannumTﬂrquEﬂElh-ftEIMﬂDrpm

I8 U, i,

A -:'v'emu:annm

.. 4 Stroke
TurhnchELrgﬂd

...... . ﬂl.l"-Ei:‘t Injection

, 17.8.1
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Page: 1.8-2 Madeh 522, 5224, 622, 6224, 824

INTRODUCTION

SPECIFICATIONS
MODEL 824 {cont.)

Enging (cont.}

RiIlFMer .. o e oo ... 8ERDN
Bl CRBAMET . . . o e e e [y Cartridge
bow dlerpm . . o L o oo ... TOC-BGD

TrZnamisgeicn

Mamgaelrer . . - . .. . . e e oo Funk
Mot . . e e e e e e d013E4PFA
TVPE & o o e e e e e e e e . 3 Spoad Powarshdt with Torqua Carigrtar
Speeds . .. ... o A Forward. 3 Favarse
T T - 1111 11

Aade - Fronk

MamulacIUrar . . . . e e e e e e e e e e Huurth
Modsd ... .00 L0 L e e e e 174
Tvpe .. . ... . ... ... ... . CA-Highway with Plznesasy Drive and Dillerentlal Lock

WhaslsTiras - Frent

logs .. .. .. .. A 1
TirgSlze . . .. oo oo IE 24 12 Dly

Watar FIlL .., .. .. . oL ..., . Bagals
= L5 - T -0 -

Whaeis Tirtas - Rear
0 - e e . il
TreliEze . ... .o o8 E - 10y
Water Flll . . . e e e MYal

Calcium Fill . . . e e e e .. BTibe
= - = T osi

Beakos « Sewvicn

Manudacoeer ... L L o e e e e hurh
Type ... ... ... . ... ."WetDiacs Imtemal to Frort dxle, Power, Hydraulieally Actuated

Brawe - Parking

ManudaclulEr . . . . . L e e e e e e e e e e e e FunK
Type . ... ... ... ... D and Caliper at Trarmsmlssion Gutput, Mamoally Aciuated
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INTRODUCTION

SPECIFICATIONS
MODEL 824 {cont.)

Power Steering

Menufacturer . . . . .. L L e e e Char-_ynh
Medel _ . . e e e A3 E

Twpd . . e e e e e Pydrostatlc
Hydraulic Pumps

Marmtaoes . . . L. L. } Yickers
Model .. ... . EATzD
Sechlans . . . L . Cne
GRFM . . o oo oo M |t AE) pm
MK LT P e e e e e e e 2300

Typl .. ... e e e e e e Pagton
BEcticns . . .. . . e e e e e e Che
GEM . .. . .o e . 25 at 2500 rpm
Meximumpai ... .... ...... P [ i 4

Telescnping Baom - Two Secikn

Elgwatiomn . . . .. .. . ..... Ll oo X - T
Maximum Lift Heighs e e e e as'-ore
FHeaoh at 24 Laaef Caliber .. 0 L o L L L L. ) 19°-7 From Tiras

Elecirical Systam

TwpR . .. .. .. .. ... ... .c..c...-.... GingleWireGround Retum [Chassis]
SyslemVallage . . . ... ... L. .. e T I
Saring Yollage . .. .. ... L . . . . S |-
Bafteries . . . ... .... .. ... .. Ce e . v L. T BVl
Fygges . . . ..o e e e e 30 amp

Pressures

Transsaon ., . e e e e e e . Pefer tp Memyfactyrer's Service Meryal

Hyuralic
Boarm Hoist & Extond Yalve Rallel Ce e S 2900 pi
carriage Tt Yalve Sacignelip Radief . . . . . . .0 L e e ZXH) psi
Camhage Tt Valva Socslon-Oown Relled T 1
Owrgger Valva Relisd . . . . . . ... ... e e oL 280D P
Sleatloy | ) . .. EDDD psi
Sarvice Brakes .. .. .. .. . v ... TDD psi
O Herantin Lock Vahee Reist e .- . . C .. . cBb psi
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INTROQDUCTION

SPECIFICATIONS
MODEL 824 [cont.}

Fressures (Lo b

Fear Wnaad Aszisl
Bystem Off Pressurs "1 ¥ +1-1
SyHemOn Presgure .. ... L Lo B0 000 P
Signal Pressure . . . .. .. ... - Ca L .. 2BOO . 000 s
Retwm LIng Fressure . . . . . . . . o 10 s
Maist Chdinder Cycla Teme (Up or Down]
M Load, Fuliepsen . .. ., L L e e e C e ... .17 Eeconds

Hydradic O Werking Temperalwes . . . . . . T £ v i
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INTRODUCTION

SPECIFICATIONS
Bolt Torque Specifications

o B

SAE SAE PLACEROLT SOCKET 12 PCGINT
GRADE 5 GRADE 4 HEAD CAPSCREW
CAPSCREW CAPSCREW _ CAPSCHEW

Figure 1-7 Types of Dolis

Carbon Steel Hex Head Capscrews {SAE Grade 5)

TORGUE (FT/LES) TORQUE {FT/LBS]
TSIZE  DNC UNF SIZE UNG UNE
174 6 7 5116 a2 91
516 13 14 5/8 115 130
S8 23 25 /4 200 225
TG a7 by | T'B 320 3585
1/2 57 B4 1 485 340

Placebolts, Socket Head, 12 Point and Hex Head Capscrews {SAE Grada Ej

TORGQUE (FT/LES) TORGLE (FT/LBS)
SIZE UHC DHF SlZE  UNGC  UNE |
/4 g 10 ang 11E 130
5/16 18 20 5/8 180 180
3/8 a3 37 34 280 J15
7746 52 58 78 455 500
1/2 B0 B0 1 68D 765

MOTE: This table lists toeque valugs for standard bofts and is intended ra a guide for aversge applications
inwphing typisal stresees and machaned sufaces. Yalues are baged onthe phwygical imitations of chean,
plated and lubriceted bolts. In gl cases, when a Indrelduad torque value B spectied, it should taxe
prigeity over valugs qiven an ihis tabda, 'Whan installing a new Bolt, Ehe réeplasermand Bbalt must ba Ihe
same grarle 8s the caiginel Bolt.

Table 1-1 Bolt Tarqua Specilications
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INTRODUCTION

SPECIFICATIONS

Torque Specifications for Hydraulic Line Connectlons

AR URdamrtightenad fiting may kuak, bue this can ba enereoane by eciditional Gghiening.  An
cnertightaned MlEng ray rasull in oversiressng and/cr crecklng. The values shown belde are
maramUm values ihat the hikags are deskgned 1o wilhstand. [1is racommened thal the filing ke
thghtened o & polnt approximatety 10% Badewy the maxinurm, aod then tightensd further cedy §
[aakage occures, NOTE: Use two wranchas when tighlening hydraulic line fitings.

SIS,
SIZE FT/LES

4 11

1 —1E

& 18

& 34

10 5

S il )
14 104

20 138
24 {73
32 243

Table 1-2 Hydraulic Fitting Tormue Specifications
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INTRODUCTION

SAFETY HOTATIONS

The iolcweng safety notanpng arg used throyghout his manual to call attention to spectal IMormation
o cpentating procedures,

NOTE: A MOTE polnts out gerersl reference informmation reqgarding proper cperaticn and
malmanancy of this mashing,

IMPOATANT: AnMPORTANT statament |ndicaies specilc procadures of snfarmation bhar s raquired
'D prevert carmags 1o 1 Aching of Attachments.

THE SAFETY ALERT SYMBOL WMEANS ATTENTION! BECGOME ALERT! PERSOMAL SAFETY IS
INYCHLYED! 'WHEN THIS SYMECL APFEARS, CAREFULLY READ THE MESSAGGE THAT FOLLOWS
AMD BE ALEAT TO THE PCSSIBILTY OF PERSOMAL INJURY OR THEATH.

CAUTION: 5 CALTICH wentiliea eafe operating practices or irdicales unsafe conaiticng
that cowdd cause parzonal injury.

WARHIMG: AWARRIMG descits a sarkius salay bz, Fadure 10 1ollaw the instruetions
COULD result in savare peracnal njuary ar desth,

DANGER: Failure 1o loigw DANGER Imadructions WALL resolt an severe personal njury o
death.
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INTRODUCTION

SAFETY PRECAUTIONS

* Do n operate engme without progrer verliRatlan.

®  Lowar boom, apply tha parking brake, stop Ihe snginde and arrn e kay off before adjusting, arviging, or
filag the dachine,

" Whnen alring liras, stand away Io the side ol lock Hng.

*  The mgchine must be slopped and cood belore checking flulds. Use sxreme caution s remiawing
radiatar caps, drain plugs, grezse Mirgs, or préssurs taps.

T Wear gltvwas when handlog cabdes,

*  Uso salely glasses when pounding wilh a hammer. Many machine parts ara hardersd and will chip.

* Do not amoke while fueding.

*  Donol open pressyurized ineg, Mydrmulic fluid under prassure coukl pangirale Lhe skin, cause s&yee
bumg, eve injury, o skin gritalion, Use a pisce of cardboard or wood, not your hands, Lo search for aks,
IF anyana (e Injored by Bydmulic Awid ooder presstre, comact & physiclan immedialely.

*  Ralxask all pressure bafore working on ayslems which Bave an accumulator,

*  Re-pressurize accumulators only with nirogan.

*  Blaek and Supporl gecursdy when workiryg urder rachineg,

*  When changlng attachments or olher components, be sure Ihat biccking and lilting deviaes s adsguaie
ler the purpose.

*  Propery mpport Baom bators disassembly or cylider rapainraplacemant,
*  Hever viand on or urcler hoom during assembly o disassembly.

*  Keep machine free of dirt, gil, 3mow and kee.

*  Keep the contrals and toot pedals clean and gry.

* Keep anging clean of lammabla materisl.

* Usgs roniBnamatde sobrarda [ clanning melal pans; do nod ceda such flammatde substances az gazaline
of K oSl

*  [Hapose ol drained fiudds property.
T Keap all wokz and small parts In ool Bax when ot s obe,
* Slore Tamemabds or cambuostable guids in clased conlainers spacilically designed for that purpose.

' Heep body, Ioaae objects and cisthlng away from electrical contacts, moving parts, hot parts and
axhaust,
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INTRODUCTION

SAFETY PRECAUTIONS

*  Laad ackd batisries produce flammabla and expliozive pases. Keep arcs, sparks, lames and llanled
abxcco pway from the battery.

*  Batery ncld causes severe hiama. H e eootets eyan, xkin or glothing, fuah wall with waler. For
corinded wilk evew, get immedates madical atisntion,

*  Donol modidy maching or add atlachments nol approved by manufaciurer.

' Hever 3¢t 2 rellef valve bo g pressure higher than thad recommandsd by The manuiactomer. Don't elose
et overfiow or bypesa lines.

" Afer making any repairs or adjugtments, dlwenys check the imetlan of the macshine.

® Do ngt aHempl amy repairs you do not undersiind. Thare i2 no desgrace in ashing 1or halp,

Aamember: salety Is your business AND your ragponsibility.,

Safely is importan 1o you becanse:
*  Accidents disable and Kin
* Apcidents cost
* Accidents can bBe avaided
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Service Manual

Modals 522, T22/9, 622, 6224, 824

INTRODUCTION

SAFETY SIGNS

General

Lul forkifts ae umished wilh wanous decads and
plates which provade galely inatructions lor the amfe
operation of tha machings,

Thesa salety slgra are shown on pages 11.11-2
trroughl, 1 1.7 whhingtructions foriocating and attach-
irg the sigras ta the machines.

1 i% impofant inat ol salary sighs e in ace am
leqibla al all times.

Claan 2lnhs with mild soap # soded walh Qi o clean
with a anila Alacahiod solubion if solled weh Qrasass,

Aepdacs all damaged, missng ar pairded-cver gigns,
phates and decata, which canngt be read.

Qn refurhizhed equipment, amy misging sgrs must be
replaced.

rder replacemenl s80ns by caorkacting the Lull Cor-
pooaticn. When cedernirg, 0e preparad to give the Lit e
and peart aunsr of The Sin, ar $56qmns. desired,

Lull Carparation

3045 Highway 13

St. Paul, MN 55121
Fhone {612) 454-3300
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INTRODUCTION

SAFETY SIGNS

Attaching Decals and Plates

Arching Detals

The sivlace om which a decal is [D be attached must
ba cipan {rae ol all dirt and graase} and mus b dry.

Remcwg the backing from the decal and apply decal i
the loration shgwn an Flgures 1-15 and 1-16. Ohee in
pace, rab éntire surface qf the gecal with your thums,
applving auficlent presaure 1o Insure gocd adbasion
o {ha dacal b the mounding syrEce.

BHeshing Plaies
“atale plates A5 shown in Figures 1-15 and 1-16,
Altech plates with the drive screws provided. I new
maunting holes arg required. Use the pacs s a guides
to mask and arlll new holaz, Use a Mo, 37 dril.
Attaching the Slow Moaving veficla Sign

LoGate the $lgn as shown in Frgure 117 and 1-18. The

s i atached with Mo, 10 - 24 maching serews ard
e kriLls,

Signs

DON'T BE
CARELESS

A

SHUT DOWH ENGINE
BEFORE ANY SERVICE

CAUTION

CARRY LOAD

IN LOW POSITION

Figuww 1-8 Carriage Safety » Decal
Part Mo.. P275RS
Modelz used on: All

Flgure 1-9 Don't e Caraless - Decal
Part No.: P2avos
Modals used on: All

Figure 1-10 Carry Load Low - Decal
Part Ho.: P24704
¥Modals used on: All
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INTRODUCTION

SAFETY SIGNS
Signs {cont.)

£
FORKLIFT S5 SIGNALS
<

L ¢?. $
<

&. AMESE LDAD 3. LOWER Laab

4. TILT FORKE RIGHT 3. TILT FOAKE LEFT E_ TILT FOAKS UF

s 'r/.v *))

7. TILT FORKS OOWN &, NOVE LOAD BACKNARD 9. WOVE LOAD FORMAAD

IRSTAUCTIANS TO SISHAL MEM

1, Oy oo ot [0 B semalman 3. Signalman mup walsh b ha—

2. k4 3re [be operar can see th: cperice I wdlchmg yau
and 5 e ho Bchnonisdge M 4 Meuar e oF kewbr [ loan Oy pehar
SR e SeCUIITE, WEFT P |0 AP B Ce Tl The wly

WATCH FOR QEAHEAD LINES (1 OTHER (TR TIONS.

Figure 1-11 Forklitt Signals
Part Na.; P21406
Modelzs used on: All



Sarvics Manual Section: 1

Models 522, 52244, 622, 6224, 424 Page: 1.11-4

INTRODUCTION

SAFETY SIGHNS
Signs (cent.)

NOTICE

1. O MNGT REALTE THLS Macwadl] ysaTiL woo sa'T RE0 AWD ARE
THIASIMHLT FAMILIAR WITH THE GPERATHATE Woubbl Al ¢ Ay wni'S
KEER THE CHFERATON'S MANULL 'W(TH TWE MACHINE,

I. WHEHW TAMELING WITH QDA WITHOUT LOAR], THE FORHS WiST BE

WERT AT OR BELCOw EvE LEwEL PQELITHIN, TAMELING WITH THE - a

FOANS ANOY] BrE LEYEL WY SAWEE THE MACHHNE TO TP OYEA. F:-gurn 1-12 Notlce - Decal
4. THRE MACHIME 45 HDT EGUIRPED TO LIFT FERSOMHEL NEVEM LSE Part Ho.: P26AT3

THES MACHEE A% A Wil BLsTAMEN
W SEAVICE THE MACHHEE &8 RESCMMENGED M THE HFEAMTDN'S Mocoels usad on: Al

Masklhl AME THE QB RIGATIGHH SETHER]LE.

3 TWICE DALY . 'WITH THE FOAKE NEAM QMOeMal ELEVATIIN, CYCLE
THI-FRAME SYUNQER AWD AONE-CAMMIAGE TILT CYLINDEN
THROLUEH YLy 3TACEE IH EACH DIAECTION TO ELIMIMIMATE IR
FAQM THE CTLIMDERS,

. Evalllatd clCUND-BEAMING COM TIONE PEFCRE MAKING LIFTE
| MOVEEG THE MACHINE

om0 NOT MOQNT OF ALTEA THEE WACHEE W ITHOLUT THE
WANUFACTUAER'S PAICA WRITTEM aPFAQW

B CPERATE OMLT WTIH GUARDTS AND S0FTTT CQUFMENT FUNCTIDNING
Mg LA CE,
4. REEF TME wORK AMEA CLEAN OF DEBAK.

10, MEYER LWFT LOADE HEAYIER THad TeE CabacaTT 4F Tl POARS.
FiM} [HIT PORK CAFACITY BEFCRE Lbahd s

135 TANES WALET BB CALCIUM GHLGRIDE FILLED ! REFER TS
LIBRICATION GCHEDLLE. FLALTE

“.""

A CAUTION ,

. B8 B3t QPLWAFE THIS SACHIME UMTIL ¥OU HAYE READ AMD ARE
THORGUOHLT FauWILIAR &ITH THE DPERATOA E MAHWAL r ALALY S
EKEEF THE GFEMATOR'S MENUNL WITH THE BALCHINE,
1, WHER TRAYELAG, FAORE S AUET B AT oM PELDW EYE LEVEL POREITION,
EYER TRAVYEL wiTH EOCMW AAISED. PoiLudy Tok CGWER QG RERGAT
THAVELMEE COULE Capdik wanrHing TO TIF ANQ FESULT |W SEAMILE INJUA Y
df SEATH. -
T ALwht® LIFT b CAART LOaDs WITHIN MaHUFACTURER'S ALCONMKEENDED FIQI.II"E 1'1 3 cal.ltlﬂﬂ = Plﬂtﬂ'
CAFRSITY. Erfi T LQAD CHART QM MIAHT LIDE DF QFEAGTORS Fﬂn Hﬂ - F'.EE"IT#
Modals usad on: Al

COWPARTMENT,
4. 0 NQT UEE THE WACHIME IF MALFUNSTIOMENE ~ REFLIN FIRET,

B FALTT WRINTEHANDE. CAAELETGENESS. LALK OF OFERATOR TRLIHING, .

IMFEQETR QFERATING PRACTICES. ETL, WILL AFFELT THE JAFETY AMD
AP ACZ|TY OF THISZ wh<MHE.

- ALMATE LEVEL WACHINE BEFONE LIRTIMG & LOAD. IF LEYEL INBICATOM B
DAMMIED CR witns, RIrLAaCE WEFOAE [REIFHE boaCrarek.

T. ofr Ot YK FAAME TRLT T8 R3tctrdm LOAODS - LEWEN LOAD TO & Sare
BEIGHT, REPDE{TH:H nlaCHIne, LEYEL MACHINE ANE AELIFT T4O heEw
PROONTICH .

N, WiATCH FQHA QVERMEAD ODASTmunTiéns aer AL alD wHILE makinG & LIFT,
ESFECMLLY ELECTAICAE wiMEt ZEMICHS 1M EIRY DR SEATH CAM BEJULT
FROM CONTAST wiTh ELECTRICAL WwiRER.

PEalq

A & & S WM N
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Madek 522, 5224, 822, G224, B34

INTRODUCTION

Signa (cont.)

Locafions

SAFETY SIGNE

- . .
N e
e e
et '\-_:x:-\.:.-::'ﬂ- R
-

Figure 1.14 Slow Meoving Yehicle - Platy
Part No.: P15841
Modeis usad on: All

' oa 2 1 v 1-Caution
Z=Notice

/ 3=Carry Laad Low

1 .fz;" 4-Forkllit Signals

N

Figure 1-15 Sign Locatlons (Model 522, 522/4)
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INTRODUCTION
SAFETY SIGNS
Locatlons [cont.}
N y
Lﬁ"“,“ BT 1-Cautlan
i . "55 2=MNotice
i 40 3-Carry Load
.":' I'. ! Low
1 i \,l t % d=ForkIift
f.-" e =3 '-.H Signals
"'I:-H""\-\.__ L 4 - II|I II|II
/ : :’ r-'_fﬁ: . ‘ '_' |
", |'I: v -_:l T : II|I A .f
"‘\‘H Iflllli_ —t | a : .-"':-JI"H/
I"'-._ ] e '
'-._ll. ! 2 | - /;/

Figurs 1-16 Sign Locations (Model 522, 622/4, B24)

1-Slow Moving
Vahiclae

Figure 1-17 Sign Locations (Model 522, 522/4)
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Service Manual

Maodeln 522, 622/4, B2a, BXZ/4, 824

INTRODUCTION

Locations {cant.)

d
— -

. [ Il.ll -\I_. P S

SAFETY SIGNS

.‘/‘I

t=Slow Moving Vahicle

-
M

- - '\.
s s s ST
1

¥
[ —

Figura 1-18 Sign Logations (Model 622, G22/4, B24)

1= Carrlage Safety
{Located both sides of carriage)

Figure 1-19 Sign Locations (Model 622, 622/4, 824)
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Ganeral Maintenance

GENERAL INSTRUCTIONS

Farormancs of yold macine & depandeard on Qroper
maintenandd and lubreatian &t desigrated infarvals.
(sea Service Schedules, his secton) Following a
regularty scheduled malndenance and lubricatkon prg-
gram, coupdad with Scorrect oparating proeedures, wall
inCreasa the life of maching companents and reduce
mazhing deow tlme

Shoud a dedect or Tailurg gogur to your machine, Lake
# out of service mmediately. rder no clecumgtances
must the masnlng sonnue 1o opecats, because
saraua damaga 1o tha machine ar persona injury may
resut.

Aflach & warring Lag o tha seermg wheel of he
disabled forklitt. |7 the fordi should nat be started,

rempg tha ritien kay,

Balere doing any rmairfenance oF Fepair work. recere
parmizsion. Do nck sedarm any maaitenance wihout
autharization

I yous hanve been autharized o 0o maintenance, READ
THE SERVICE MAMLAL. Studythe irstrugticng, check
1ha lubwrication charts, axarming all Lhe instrucion mes-
sa0e8 an the machins.

Whwnever perffceming Bry inspection, mainlenange,
lubrication, o adjustments 1o the maching, be alert 1o
any indicatlon - molwding odors and Roses « of BKses-
aive wedr, damape, mafunclion, or gther mairdenance
prokiems,

SERVICE PREPARATION PROCECQLRES

*  Choase a dean, level work area. dake sure you
ave sufficien roomm. Cheok clearerces. Maka certaln
Thare is edequale light and vantigilan.

*  Ciean the walking and working surfaces. Aemove
ol, gresge and waler togliminaty slippecy araas, Sang
rgmalrdng slippary araas.

*  Make sure you haes thie coerec] 1ocls Koo 10018
chean. IRSp&CE power Gords.

*  Make aure jecks and noisls are avadatde and in
good congligr. Mever Use [acks with crached, bent of
Pwisldd pars. Mever wge frayed, twisted ar pinghed
cables. Mever use bemnd or distorted kooks.

*  Make usa of mechenical asgists. Lae proper [fting
methads. Save yoor backt

SERYICE AND REPAIR PROCEQURES

CAUTION: Lower tha hoom io the ground,
apply the parking brake and stop INE enging
bafors sarviclng, adjusling o rapairing tha
machine, unlesy specifically 1okd nal te.

WARMING: RAcwass alf hydraulic pressure
balfiora diirig any maifnterance or repairs on
tHé hptiraulic syatem.

WARNING: Liguid cooling aystermns build up
messwe as lhe engine gets hot.  Before
rHmoving the radialer cap, stop the mngine
and let The sysiem eoel. Ramove the adialor
cap only atter tha coolant is cold.

* Use anly aporaved of recommensded pars and
Aalichs:.

*  Be carghyl not 1o damege machingd ard polished
sUHaCas,

* Tighten alf bohs, fittings and connectinong 16
spariications.

* Avoad Mras and axplosive hazands:

. Handla all sobvenks and dey chamicals ac-
carding to procedures identllied on
manulpcturers’ containers. Wark inoa well-van.
tilatad aren.  Make Sure you know whees kg
extinguishers ate kep! and how ta use them.

b.  Lae an approved solvend fo cfean parls,
Mever use gasaline or diesal fual,

€. Shun off ke angine and alsdiizal aquiprsant
wohile Bl the fual tack. Use exira cautian
whan fusling while the engine = hal.  Always
growrd (e 1Ll noZ2zie agains the hlles fnack bo
avokd Sparks.

WARHNIMG: Mever smoke while hand ling fuel
orF working on e Tudl $palem, The lumas in
an empty fuel carteiner are siplogive. Mever
el o weld on Tel ines, tanks or containess.
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SERVICE SCHEDULE (MODELS 522 B22/4)

Figura 2-1 Lube and Service Locations
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General Maintenance
SERVICE SCHEDULE [MODEL 522, 522/4)
I HOURS OF OPERATION
ETEM| DESCRIPTION DAILY | WEEKLY 20 50 100 | 200 | S00 [ 1000 | 2000
1 [ Engire Qil c “CR | <A
2 Engine Jil Fiitar *CR CH
d_ Fuel Fie CE
4 iggion Fi C *CR CH
— 5 | Trapgmisgion Filer ‘OR | *CR R
& | Hyd. Reservair Fluid C CH__
7| Hvdrgolic Flter AR R
8 [ Hydraglic Breather CLN F
3 LA Cleaner Clemant _CLH R
10 | Badigker Conl=nt CR
11 | Battary [
12 [ Ax]e Differgntial i g £
| Plaretary Hub *CH [ =0
14 Power Acsist Hub {Eayly Modele) «q | I CH
15 | Boorn Pivot Lube Grease Fittings perltem | 2
16 | Hoist Pivef= Ligbns 2
17| Tt Cylimdar Pivpte Lubs g |
18 | Carniage Pivat b !
18 | Bpm Rallers Lirbe Fl
20 | Stear Axle Fuegl Lutbe 2
el |Oscillation Pyed | Lige P
22 | Frame Tilt Cylinder Lirha g
23 [ Sreer Cvlinders Lk 4
i_EA__SlEELEnIﬂﬂJﬂ Lube 4
—4o [ Tie Bod Ends Luige 4
25 | Stear Wheel Hyubsg Lygba 2
o7 | Drake Pedgl Pivots Lube i
29 [ R [l Lube 2 |

o wm Check luid kyets and add Auid as necessary
A = Change fluid or replaca filter
CLN = Clean itern with care to dislodge dust, et

* First hours Of dperation

LUMDER QUSTY OR SEVERE QPERATING COMNDITIGMNS-

SHORTEMN SERVICE INTERVALS ACCORDINGLY

Tabla 2-1 Ser¥ice Schedule
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General Maintenance
SEAVICE SCHEDULE {MODELS 522, 522/4)
ITEM TYPE OF FLUID QUANTITY
Hydraulic Tank & Syetem Amaeco RAykon MY or Equivalant 42 Zallong
Fuel Tank Digsel Fuel 27 Gallons
ooling Systemn Elbylene Ghycol Permanent Coolant 18 Cuarts

Transmissicn & Coaler

Allison C-3
{MIL-L-2104 Grade 10]

14 Quarts Capacity
7.8 Quarts (Drain &
Refll + Filter}

Differertial (Front Aee)

SAE-30 Mobile Lub 46

9 Ooares

Plargtary Hub [Front Axla) SAE-S0-API-GLS 1.5 Fints (sach)
Powar Assizt Hub S&E-D0-APILGLE 1 Pint {gachy
{Early Model

Engine Crank Case Gil aea Engine Manyal #-11 Cuans

fith Filer)

Table 2.2 Lubricants and Capacities
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SERVICE SCHEDULE [MODELS 522, 622/4)

Figure 2-2 Lube and Service Locations
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WModels B22, 52274, 872, 522/4, 824 Page: 2.4-2
General Maintenance
SERYICE SCHEDULE (MODELS 622, 822/4)
| HOURS OF OPERATION
ITEM| DESCRIPTION CAILY | WEEKLY 20 50 | 100 | 200 | 500 | 1000 2000
1__Enqine £Hl G *“CR| CR I
2\ Enaina Ol Eitar “H izl
2 | Fuel Fiter I o |
4 | Transmission Fluigd C “CR
5 | Transmmigsion Fliter MR CR_GR
£ 1 Hyd, Aessmic Fild [ | LR
7| Hedrgylic Fiker *=H R
8 | Hydraylic greather CLN R
9 _| Air Cisarer Element CLM ! CR_
10 | Racfatrr Coolant L sl
11 { Batteqy [
12 | Axle Differential *CR C CR
13 | Planetary Hubs *CR G | cA )
14 | Power Assist Hub (Earty Modmle} *OR c Ch
15 | Boom Frot Lube Grease Fiting per tom [ 2
16 | Hoist Pivots Libe 4
17 | Tilt Cylinger Fivgls Lybe 2
18 | Carriane Pivet Lube 1
14 | Boom Belers Libe £
20 | Steef Axle Pivot Ly 2
21 | Oseillation Pheot Lubg 2
|22 | Frame Tiit Cwvlinger Lube 2
23 | ' s Luabve 4
24 | Steer Spingles Lube d
22 | Tie Hod Ends 2
|25 | Steer Wheel Hubs Lube 2
27 | Broke Pedal Pivats Lot z
o8 | Drive Shaft Unpearzalsl  Lypbe i

C = Cheek fuid levels and add fluid & necessery

CR = Change Nuid ar replace filker
CLN = Clean iterm with carg to dislodge dust, sic.,

* Furst ours af aparation

DUNDER DUSTY OR SEVERE QPERATING CONDITIONS-
SHORTEM SERVICE INTERVALS ACCORDINGLY

Table 2-3 Service Schedule
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General Maintanance

SERVICE SCHEDULE (MOOELS 622, 522/4)

ITEM TYPE DF FLUID QUANTITY

Hydraulic Tank & Sysiem Ao Aykan MY or Eguivalerd 45 Gallbns

Fusl Tank Digsel Fuel 4 Gallons

Cagling Systerm Ethylere Glyeo| Perranant Coolant 18 Quarls

Transmission & Coalar Allison C-3 18 Quarts Capadcity
{MIL-L-2104 Grade 10} 7.5 Quarts (Drain &

Rafill + Filter)

Differerdial (Frort Axle) SakE-00-Mobile Lub 46 g Quarts

Planetary Hub (Front Asis) SAE-BLAPLGLE 1.5 Pints (each)

Flanetary Hub AR APERGELG 1 Pint {eazh)

(Early Modsls)

Engine Crank Case il seg Engine han s Deara - 10 Quans

finith Filter] Duelz - 12.5 {luarts

Table 2-4 Lubricants and Capacitles
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General Maintenance

SERYICE S3CHEDULE {MODEL B24}

22 N ] 5 4 T 10 2 2 M o0
. . 'II' 'I ! a

Figure 2-3 Lub& and Service Locations
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Ganeral Maintanance

Cactlon: 2

SERVICE SCHEQULE {MOCDEL 824}

Page; 2.5.2

lrrE HOURS OF QGPERATION
M| DESCRIFTIOM DAILY | WEEKLY 20 | 50 100 |200 [ 500 |1000 (2000
1 [ Endgine Chl [ "R R
2 | Engine Of Fitter *CR CH
3 | Fuel Flter A
4 | Transmission Flid c “oH | CH
5 | Teansmission Filler *CH [‘CR| CR |
£ | Hyd, Reservoir Fluid ¥ | CR
L Hydragie Filter *CR LW
& | Hydraylc Bragthar I CLN CR
o | Air Clearner Elgmesnt LM R
10 | Radistor Coolsnt c | CR
11 | Battery " |
12 | Axie Differential i 5 L A
13 |Plaratary Hubs “CR ¢ | CR
! i (Enrly Modaln) rCH C A
Pyt Libeg £ {Hirt lfgm | 2
18 | Horst Pivots Lube 4
17 [ Tit Cylnder Fivots Lghe 2
18 | Carriage Pivot Lube 1
15 | Boorn Bolers Lube 4
| 2D I Steer Axle Preet | [ ube z
21 | Oscillation Pregt Lybs 2
g2 | Frome Tt Cylinger | Lybe 2
23 | Sleer Cylinders Lo 4
24 | Siepr Soindjes LuGE d
20 | T A ngs Lube 2
26 | Brake Pedsal Pivots Lurbg a_
27 | Drive Shatt Unjiversals] LUbE 2
C = Check fuid levals and add fuid as necessary
A = Change fluid or replace flter * First haurs of operation
CLN = Clogn derm with care to dislodge dust, ete.
LUNDER DLISTY QR SEVERE CPERATION CONDITIONS-
SHORTEN SERVICE INTERYALS AL CORDIMGLY

Table 2-5 Service Schadula
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Fage: 2.5-3 Models 522, 52204, 822, 82274, 824

General Malntenance

SERVICE SCHEQULE {MOQREL 824)

ITEM TYPE OF FLUID QAUAMTITY

Hydraulc Tank & Systamn Amoco Bykon MY or Equivalent 45 Galkens

Fuel Tank Diesel FLwel 44 Gallong

Cogling System Ethylene Ghrool Parmarent Coolant 15 Quarts

Transmission & Cooles Allizon -3 18 Qarts Capaciy
(WL-L-2104 Grade 10} 7.5 Quarts (Drain &

Refil + Filterh

Diﬂemﬁtial {Fromt Axla) SAE-D0-Mabile Lub 48 8 Chuarts

Planstary Hub [Front Axle) SAE-90-AP-GLS 1.5 Pirtts {eash)

Planetary Huyk SAE-O0-AF-GLS 1 Pint [zach)

(Eary Models)

Engine Crank Caze Gil See Engine Manual Ceere - 15 Quarts

[With Fitter) Duetz - 1C Cuarts

Table 2.6 Lubricanis and Capacilies
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Modals 522, 5224, 622, 6224, 824

Section: 2
Page: 2.6-1

Ganeral Maintenance

LUERICATION INETRUCTIONS

GEMERAL

Sarvicp the maching ga specified on pagea 2.3-1
through 2.5-3, Service Schedute, for best maching

performance.

T Sea Figurea 2-1 through 2-3 for lubncat i ahd laid
[csatinns,

' Hee Tables 2-1 thrawmgh 2-6 1o lubricatic and 1luid
e LIiNerareEs.

* Qlaan around a8 odl fill heles belore ohecking or
adding o,

% tHeep all lubricards ard lubncating squipmant clean
and Irea of faresign mater bodh while i use ard while
in storape.

* Wipe aff any excess lubricanis that splll or overdcow,
Diily ar groasy sudaces ternd o Sodles1 dil ard hareign
rmatler which can work iLs way imlo bearings and gears.

GREASE

Uz a [idhiue Bage graase whin E.P, acdidvas ard
narinhibitorg. & #2 grade abould e used at tempers-
wres aborsg 32°F (O T ard #1 grada ator below 32F
.

* Wipe off g filimg3 before spphyving greege. Dl on
the Fting can be farced thraugh Ihe cpenmngg o the
Itting and cause premeture bearing lailure.

*  Lubricane al greass fittings with ther praper graase.
Apply greasa until exira shows, Wipa off Ascass,

HYORAULIC Q1L

Hyorauc ol selectied ko s wah Lull forkitfts should
b a premidm quality ant-weaar ydragllc of, Charac-
Nerestics of bk o salecied shauld Inclode:;

Maximm 3f ol e temperaiure
BOONSLSE,

Miirmum at hlgh temperature opers-
tign 505418,

*  Vigeoalhy:

* Wkposity Index:  Minicwim - 100
Dptimum - greater gn 204

*  Cecdatian inkibited

*  Hrast Infuibeted

" Andlowear atditive

*  Anidoam additive

*  Seal condithalng (compatibds with Buna-1]

Ll Corpoation resommends Amoes Fykon 8% ar is
equilvaient.

Your best assurance of & guality pradaet i the assiz-
tance that can be offterad in s seledtion by & Ruid
supHiar. Maost of e major cil cam panies are capakde
of prawiding suitable prad uets § you provide them with
thee spitifcations abmea.

TRANSMISSION FLUID

Use army £ which meets Alisen typa T3 hydracliz fiuio
speccaticns

NOTE: When cils are changed or acdad, ensure 1nat
cils o diferent mangfaciurers are of the same
gpecihcationg.  Ctherwize a chemical reacticn may
oECwr, Chusireg & breakdown of the oil’s luSricating
qualitics, resulting in damage to hydraulic oo
poranis.

EMLGINE DIL

Reler ta 1ka engine manufacturer'a manyal Tor il res
Quitercsents.

FACHT AXLE DFFERENTIAL LUBE
Rafer to Service Schedulas, this section.
FROMWT AXE PLAMETARY HUB LLIBE
Refer 1g Senvica Schedules, this section.
POWER ASS515T HUB LUBE

Aafer to Serice Scheddes, this section.
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Chacking Pump Flgw Rate 3.24-1
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Dascription 3.27-1
Rarmoval 30741
Inatallatkan 3271
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Da=cription 3.28-1
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Fump (Model 522)

Cescription 3.30-1
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Installation 3.3
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Description 4.311
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Removal - Gaar Pump 1.31-3
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Location 3.334
Mainienanca 3.33-1
Troubleshacting 3.33-1
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Description 3,371
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Installation 3.371

Overhaul 3.37-1
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Cirectional Control Vahves {cont.)

Three Spool Valve (All Models)
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Adjusting Pressure Ralief
Removal
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Cwerhaul

INDEX

Citlerantial Lock Valva (All Models)

Dagcrption
Adjusting Pressure Refief
Removal

Installation
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Bleeding Procedura

Brake Priority Valve [All Modeals)

Description
Trouklashaoting
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Remaoval

Installation

Page
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Adjusting Pressure 3.451
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Installation ) 3451
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Description 3.52+1
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Adjusting 3.52-1
Remcval 3.32-1
Instatiation 3.52-1
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Cylinder Counterbalance Yalves

Dascription 3.81-1
Troubleshooting J.61-1
Hamoval and instatiation 3.614

Cylinder Load Check Yalve
Description 3.82-1
Troubleshooding 2.82-1

Removal and Irstaliztion 8241
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HYDRAULICS

GENERAL INSTRUCTIONS

Regular inspaction and maktanancs of the hydraus WARHING, Hydraullc fluld under prossure
gystam |s critical Yo maimaining the high level perfor- ¢an penatrate tha gkinand demage the eyes.
mahes sxpeciad Fom §s componaris. A progam of Fluid leaks under pressure may nol be
pericdic maintenance & the bagl inslrance agas visibe, Use a piece of cardboard or wood 1o
cavitalkon, aeration, cxkdetion comtamination, and find laaka. Dg not uge bere hands, Wear
other systern ladures of damage. sniely goggles for eye prolection  [f flod
oittors. akin & aye, get immediabe rmsdieal
Fefer 1o the Service Scheduleg, Section 2, Ior recom- mttamicon.
rranced sarvice Inenals for the hydraulc syshem and
i3 CoMmpanets.
CEUTION: Do not place hands In ol
Refer To Lubricalion Ingtmuctlonz, Segtion 2, for nydraulie wil, Hot hydrdoliec il can capsa
Frydraulic kil recommendations and spacilcalons. aevare burna and skin wTilation,
WARNING: The hydraulc systam i3 under
peESELrE whanaver IRe engine is running and WARNING: Do not remove counlerbalence
may held pressurs even after shuidown. vilves rom cyllnders an the machine while
Releaoe all presaure from the bydraulic avs- tha pylinder B under lpad (extended). I a
tamn bedore daing any malintenance of repak countsrbalance velve must be removed, first
of 1he ayslem o e compananis, retracd the cylindar and remove all pdraudc
presmre in the circull. Wagr gye protection
Use |he loliowing proceduce 0 release pressurg when removing counterbalance valves.
from the hpdraulic ayslem:
1. Place biotics uoder the Boom, o laws' 1he Boam WARHING: Hydrawlie eylinders equipped
o the ground, wlth counlerbalance valves may have
hydraulic pressure Mored withln the cylinder
2. Slopihe enging and appdy 1he parking brake. sven after The cylinder 13 ramoved from the
maghine. Ha counterbelange vabve miust be
3. Fully stroke sach hydrawlic comtrol lever ihvrough removed, carefully do 3o while wearing eye
ail ks functions Al lsagt three imas. This will releage predecticn.

ANy remaindng presgure from the ysiem.
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HYDRAULICS

CLEANLINESS

Claarimass k& crtesl when servicing ydradllc sva.
lems KEEF DIRT AMD OTHER COMNTAMINANTS QLT
OF THE S¥STEME Small particies oan oone valvgs,
seze puUmps and cog orffkees, causing expenshe
repalr jobsg.

Stoam claan or se seivents to clean the araa of the
machng sround 8 hydreulic component Gelore & i9
rermiovad.

IMPORTANT: When steann cleenifygy oF usir] watsr [
slean 2 machina, ba sura the resermair breathar filier is

protected irom possble entry of watar into the systam,

Lise caps or plugs to cover ends of disconmected lines,
of i Plug openengs when working on a hydraokc
Sysiam

Whan ramoing parts ior service. <lean them with g
sultabla soivent and store ihem In plastlc bags or other
clean comtalners wilil they are ingelied agair

Thorowghly rinserthe clearad parts, ard dry e usiri
compresser] gir. Profeck the pars immedlately with g
Loating af st preverhive of.

A diean work bench s an ebsoluta must when servicing
hydregdic components.  An industrial-type vacuym
deariat ik A valuabis aid i rernovirgy dost, dirt, and tiry
metal particlés. oo 1P wirk arsa.

Chack the condtann of the oo vour U « they shoukd
Be clearn, Always use Fammers made of plastie or
Iaather 50 these 15 ng danger of metal chips pething ng
CEMEOteL S,

Dezpita all 1he precautions you lake when working whh
a hypdraulic systam, some oaraminants will get irto the
Syatermn anyway. Good hydraulke ols keep these Son-
&minants in suspension ard ke llers wikl collact them
as the oil passes thiough, & good hydrawmic ail Son-
fang many Jddithves whsh work to keep contzmenaris
o danaging Iha System, However, these addithves
lose ther effgctheness after a perlod of ime  Therg-
Icre, charge the dil at recammended intersals to maka
aurg e agdditives oo Iheir job.

The systerm fiter can absorh only a limied ermount of
dirt particles and other conlaminants From the ail,
Therafore, replgce the fiter sloment ab e ecom-
megned interaals S0 1he cleaning process can be main-
Lalmer.
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HYDRAULICS
HYDRAULIC SYSTEM

DESCRIPTION (MODELS 522, 522} resarvnir. Tha erainer ord suctlon IIng 13 1ocaled al fhe
San Flgu res 3-1 & 3-2 battom on the Back side of the resereoir,

The ydraulic 3ysteT congists o the follpwing clroults:

* Boom Extenshon
* Baoom Hoia

= Carmane Tik

* Frame Tit

& Aupdliary

' Simaring

' Sanvica Brakes
" DFfarental Lock

Thesa <lrcuils are stoppkad By a singla gear-te
hydraulic pump driven direcily from the Irnsmissign
power lgke ofi. Flow to the service brake valve Isvia a
brake piroiry vake: which mecrporales & presslrs nadisaf
valvg [522), (Model G2 brake prloity |s an Irbermal
urction of the pump.) Flow (o all other circuits & via
& steer prroray valve which recenves Bvpass Bow fram
ther brake pricrly valve (522 or pumg (522]. The shear
prianty vehwa mtoiporatas 8 prasstrs felisf valee.

Tha boommn axtension and holst clrcults are comrolled
By 3ty spocl valve which tneoMofales a prassue
reigf valve, The tramg tht, carriage Ik, and auxbary
CREURS are corrotasd by & fhree Spodl vaive which has
A prassura relef valve, The boom hoisl ard camagae
LIt elrewsits wiork Imcormbinalbon with a Bow divider (Fark
Levaling valva). The seering creud is controfied by &
hepdracd ic teering contrpl unit.  The genvice brake cir-
cuit is conirplled by a hydmuic brake valve. The
diferentigl loCk function of the fromt ada iz Controded
by B marely oparatad (eat actuated) singla spool
vahve which incorporeles 8 preasura relief vava.

Thee Bomt axtanskon, boam foist, carfiege L, ard
frame 1t eylnders ara aquipped wilh axtermally
el courterbalance vaves, The coumarbalance
vawes praver movement of 1ha cylinders in ewent of
dovwnate st hydracdls lins Rillees, [sakacs thrsuah the
madn conirgl vakve or ikings  The coumerbalance
vahves preverdl movernent o tha cdinders when tha
angires & off, avan f the contml valve levers are
oparaled. The counterbalance <alvas also pfovids
ot o ralief predaction.

The hydraullc resersor I3 mounted on e righi-hand
sudg of The maching. The tydrawic systam reum -
ler'magnelic separslor is locaied gt 1he 1op of the
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HYDRAULICS
HYDRAULIC SYSTEM

DESCRIPTION (MODELS 522, 622) (cont.}

1= Carriage Tik Cylndar 7 - Boomn Comral Yalve 12 - Jnwer Cylinder (2)

2 - Frame Til CyRnder A - Theea §poa] Vabve 14 - Dileremiial Lock Yalve

3 - Boom Entprmion Cylinder ¥ - Boom Hoisl Cylind e 15 - Srawr Corirad Linit

4 - Hydrallio Regervoir 10 - Fork Leveling Vahia 18 - Braka Valve

5. Hyoraulis Fump 11 = Equatrac Yialve [522,4) 17 - Powar Assis Salector Vaha
g - Brake Priceity Yalwe 12 - Powsr Asvist Odwve (52204) 18 - Sheer Prigrity Vailve

Figure 3-1 Hydraulic Components (Modalg 522, 5223/4)
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HYDRAULICS

HYDRALLIC 5¥STEM

DESCARIPTION {(MODEL 522/4)
See Figura 3-1

The hydraullc sysiem consiyls of the iplkowing circuits:

Boaom Extanslon
Boom Hgis
Cartiages 1l
Frama Tilt
Aypcliry
Stearng

Sarvice Brakes
Chffarertial Lot
Power Asslst

" ®FR T & R XX RR

These circuila are supled by a Tvo-saslion Radradic
pump driven bom the tpnsmission power-take—oi
threugh an offzel gearbox ([pump drivel.  The firgt
AT, & Gear-hype, supples fiow 1o all Cirgulls [except
poawer Axgist] via a beake priority wabve and steering
prorky valve [each Incorporating a pressure relal
wvahvgl, The second pump, 8 varable displcarment
pHton-type with foad sending amd presaura limtar cons
ol . sLippdbes Mow tothe rear whsel power a3slst molors
Vi 3 sodentRd cperhied ssecior vave and squelrac
walye,

The boom exlension and holst circults are comrolled
by 8 manually aperated bwo spood vahie which [ncor.
poratas & pressurs reld valve. The camage L, frame
i and aulllary clecults are eontrollied by 8 manoadly
operat=d three apool vahve whilch incoiporates two
wink port pressure ralled walvas 0 ha carfiage L
clrouils, The boam heist and camage ik circuits work
in copmbiration with & Acw diader (Fork Lesling Valva),

The twi rear axe pdraudis power Bagist mobars work
in gombination with a fow divider [Equatrac Yalval,
The stegring cirguitie comrolked by a bydraudic: stearing
centned uni which recedvas Rydraulles fiow irom the
Eleer poarity vahe,  The sefvice brake clrculls are
controed by a hydraudlc beaks vahoe which recahas
tedraulic fow Irom the brake priorify valve. The dif-
fererdlal lock functlon of thae freok axle |5 condrolled by
a manualy operated (Toot aciuated) @ngle spocl valve
whesh moorporates 3 pressure relief vabee.

The bBovm exdemnsian, boom hoist, carmage i, ard
frame tit cylinders are gquipped with exernally
mouMed Enurkeroalance valves The coynlerbalance
waheg prevant movement of 1ha cylindars an evest of

dérmrestrean hydraclic ling ladurs, [eakage thrawgh the
reky Sofirol valve of foings.  The courderpalance
vihas prevgnt mowament of the cylimders when tha
anging |5 off aven If the Ccontrgl valve levers are
operaer.  The cgurerbalance valves also prowade
ovar [cad rells protection.

The hydreuic resensgir 13 mounted on the ighi-hand
ade @ the machine. The hydraulic syelsm ratum fil-
ter/magnetic ceparater ie lpcaled a1 the lop of the
regarycar. The Straired and suction lite are located al
the battam o the back side af the meservair,
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Modig 522, 52204, 622, 62274, B24

HYDRAULIC SYSTEM

DESCRIPTION (MODELS 622/4, 824)
See Figure 3-2

For a deczs rption of the Mods! 52214 and 524 hydraolis
circuits, Tahat v 1ha descriptian of tha Fypdmoic oot
for the Mode! 52204 lordift on page 3.6-1.

NOTE: The pumps on e Madsl 82204 and 824
famklfts are drivan difesly Ham the ransmission power
take off. (There l5 ng oftset gear o)
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HYDRAULICS
HYDRAULIC SYSTEM

DESCRIPTION {MODELS 622/4, 824){cent}

1 - Carrage Tt Cylinder 8 - Three Spool Yaive 14 - Differantial Lach Valve

2 - Boom Exlension Cyinder 4« Fork Leveling Valve 15 - Brake Valve

3 - Hydraulie Aetaryadr 10 - Equarirac Vahea (822/4, 824) 15 - Power BEsist Seleclor Yalve
4 = Hydraulc Pump 71 - Power Agslgt Drive (E22d, A2d)

5~ Stagr Prisrily ¥ahe (52274, 524) 17 - Erake Priority Valve

B - Boom Hoist Cylinder 12 - Steer Cylinder {2} 162214, A24)

T - Boom Contral Yalve 13 = Steer Controd Lnil 18 - Frame Tik Cylinder

Figure 3-2 Hydraulic Components (Models 622, 522/4, 824)
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HYDRAULICS

HYDRAULIC SYSTEM

CHECKING HYDRAULIC LINES

Inapesl hydeadic lies and fdings 100 goupas, micks,
kinks, [eaks, end rollapiaed ar deterlailyg hoses.

WAANING: Hydrmule MUl under prosauns
can penairate lhe skin and damage the wyes.
Flukd Ieakas Under pressure may not be
viaible, L'sa & place of cand board or wood 1o
fing leaks. Do not uge hare hakls. Wear
saiety gegples for eya protechion. H Sadd
armtara akin or aye, gel immadlaie medical
attandian,

HOTE: Even small lsaks can ba datected By ol stalrs
ar balld-sn of dirt or other forekn mataral (na suspast
Abed

Replace any lube lines that ara plnched or derded.
Replace a hose H any of the iolicwlng conditlons exist:

* ANy evidenca of ydraulic cd [eakage at the surtece
of the hease o {5 junctian with the matal end couplings.

*  Any blistering or abrcrmal defosmaticn o the ouber
cowanng o 1he hose,

* Hypdauic of laakage al any Ihreadad of clarnped
jodrt that canmngt be eliminated by noimmal Bgbtening.

T BEwidenre of exgeasiva agrasion ar scribheng on tha
oLer srface of hose or hoses

IMPCRTANT: ¥When Sghtaning |pase lineg ar conmed-
tiong, use twi wrenches to avold teiging hosa or
tubas. Tighten looss cannastians ooy il e [sak
GYOpE. An over-tightersd filieg may result v cver-
stressing andior cracking. Feplace any connecions
thal conlinue to leak. See Tarmqua Spechcations Foy
Hydraulle Line Connections” for mgxdmum targue
values on page 1.8-1 of Sadtion 1.

CHECKING AND ADJUSTING
CIRCUIT PRESSURE

(FOR MACHINES WITH DIAGNOSTIC
PORTS]

Latar production modal feskdifts are amippad wikb
diagrosatic poria lerchecking hydraulic operating pres.
sure of cirguils [See Tables 3.1 hrough 3-8} For
Iprkdifts d equipped with diagnostic ports, see page
39142 or Schecking and ad|usting oL prassuts,

DIAGHNOETIC POAT LOCATIONS:
{Mudﬂ 522)

Hydradlic Pump
2. Fork Leveling Vale
4. LUnoar Cab Fioor at O, Lock
d. Stasr Priarity Valve
5. Eraka Priority Valve

{Il.'ludal E2214)
[nbaard Hydraulic Pumgp
Qutboard Hydrauic Pump
Fork Leveling Valwe

Under Caly Floor gt D3, Loch
Stear Prigrty Valve

Brake Fronty valve
Equatrac Vaha

S B g

(Mede 522

1. Hydraglic Pomp (Brexe Prgrity Part)
2. Speer PhoHry Vake [P pan)

3. Steer Pricrty Yalve {"FP* pad)

4, Fork Leveling wWahsa

£ FrunlAxle (Dif. Lock)

(Models 52214, £24)
Inboard Pump
Cubaard Fump

Fork Leveling Wahwe
Front fue (Caff, Lock)
Sieer Prioty Yalve
Brake Prigrty Vahe
Equairac Vakeg

Al

Crger Lyl test gauge kil 282310 Mor checking
hydraule broke prassure and diffaranlis ock pressurs.

Crrdar Lol sast gaoge kit # 262520 for checking all clber
CHGLELS.
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HYDRAULICS

HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE (cont})

(FOR MACHINES WITH DIAGNOSTIC
PORTS) (eont.)

Dmgnastic port nipples are also compalible with Parkar
Sangd Contred Elecimenie Gauge Tramstiets.

Recommended test gauge capaclies gre 13500 psl for
ihg brawe and 5000 psl lor all athey CFCUMS.

WARNING: Befors attaching or dataching a
teat gauge 100 or om & disQrostic port, [awer
tha boom, apply the parking brake, stop the
angire, placo transmisslon In neutrsl, mnd
releaga ol pdraadie pressurs in Ihe 3y yiem
{had warning and pratedure on page 3.2-1 of
thin wastion].

HUTE: Chacking and adjussing clrouil preeswres & a
teo-rnan operation, ng man must ba stabicned intha
Hoeralars caly Io oparale the comrels while the other
man maritors the 125t equipmEm.

CHECKING AND ADJUSTING PROCEDURES
{MODEE 522

1. Lise the fofliwing procedure To check and adjust
hydraic pressure fisr the boom hoisl, boom extend,
Frarms tkt, and 3lsey circuit:

A Folew procedure under “Waming® on thig

page &nd aitech an appropriata lest gauge to
thed dlagrosibe puowt located on the pamp.

B. Starf the engine and retract 1ha Boom

. Whie howding the boom conired kandle in
tha ratracted postion. and wih The gnging ran.
nireg at lull rpem, Rote (e lest Qawge prassure
raading.

0. Ifthe pressure readitg] & M comect (586
Takle 3-1), adjus tha rmaln presgure relled valve
of the e spoof cantral vahes to the comest
pressure;  Helar 1o “Adjusting Presgure Relief
Yahees” on pag 3.3-15

E. Folirrw procecure under “Waming® on this
page (be sure the Iest gauge pressure reads 'O
pei Befre dataching iha lest gauges],

2 Use e fodlowlng procedwrs to check ard adjust
hyciraslle pressure lor Ihi camiage Hl [hogm lowerkng)
gircult:

&, Follow procedurs under “Waming” on this
pxpe and sHach an appropriate test geyge o
the disgnostie part lacaied o0 the 100K ewalang
vahg.

B. St the engine. Faise the DOOM 10 ap
prcximately six ieet above tha graund and tully
LilE Uhe Ik Carmape Dack,

2. ¥While nnring 1he angine et full o, lawer
the boerm. Wihile kwaning 1B Boom aate the
[E6T GaUGE praseurd faacing.

0. B e pressure reading is not comett [ses
Table 3-1), adjust the work por relief valve on
Iop of Ihe 3 spool eorrol vake: Rater (o “Ad.
justing Presswe Reliel Yalves' an page 3.8-15.

E Follees procedurs ubdey yYarrang' an this
page {be syre the 12st guage prassura reads 'O
pii before dataching tha Lest gauge).

3. Li=g tha folkowirg procedurs o chack ars] adjust
hydraudlc prassure for the Difarentlal Lock Cirgyit:

A Follow procedurs whdar Warnng' on this
page ard attach an appropriale test gauge tp
the diggnostic port under 1he Cab Aogr.

B. Star the engine and, while running 1he en-
ging gt full rpm, depress the differential lack
ciadie vakver aciualter,

Z. Hata Ihe [egt gawge pressure reading.

O. I the pressure raading s nod Sofres] [sea
Table 3-1|, ad|usd the prassure religf valve onthe
differartial Inck eontrol valve: Raler 1o -Adjuss-
Ing Pressure Relief Yalves" oo page 3 8415,
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HYDRAULICS

HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE (cont.)

{FOA MACHINES WITH DIAGNOSTIC
PORATS) {cont)

E Follow procedire bnder “Waming' on page
3.9-7 (be sure tha test gauge pressure raada T
ps! bafora dataching tha tes gauge).

d. Llge the following procedure o check and adjust
hyoreudic pressure for the gteerlng gingyit:

A Foliow procedurse ynder “Warming' on page
2.9-2 and gttach an appropriate test gauge to
the diagnostis port [aceisd on tha steer pharty
wahra.

B, Stad 1he engins,

C. Turh the sieaticg whesl Ul @it and, with the
gngine g at Tl pm, mote the st gauge
reading,

Do [F the pressure reading 19 nol comect [5ee
Table 3-1], ag|usf the pressiws relie] valva on tha
sleering pricety valve: referto "Adjusting Pras-
gure Rediel” under “Steering Pricrity Yahe' on
page 3,481

E. Follow procedure under “Waming™ on page
3.58-2 (ke sure thetest Gauye reads " pai before
dedaching the test gauge).

£ Usa tha folitwing procedure 10 ¢heck ard adjust
pdraglie presgure Ior the senice brake cacud

& Follow pmpoedure undar “WWammg” on page
3402 and aitach en approprabe IBst gauge o

e diagnestic por [ocated onthe brake priorty
walve.

B Start thg enging,

= ¥Whde nunmere the anglne at full rpm, appy
Ihe service brakes and holg. MNgte the test
Gauge prassuns readieg,

. 1M ihe prassura Mading & not comacd (see
Tabha 3-1}, adjirst the prezsure reliefvalve onthe
brake pnonty valve: redar o 'Adjusting Pressure
Rallaf unddaer Brake Priarity Yelve" onpage 3.45
1.

E Fallow procedune undear “Warning® an page
3.9-2 (ke surathe tesf JEUQE prassure rasds D'
p3 bafore dataching e a5l g UcHs).

CHECKING AND ADJUSTING FROCEDURES
(MODEL 622}

1. Uga the lplipwing procedure to check amd adjust
hydrawic pressurs far tha baam hoig, boam extend,
trama WL and acslllary insults:

&, Follow peocadung Undes “Nuaming: on page
3.9-2 ard afach an appropelate 16kl gaugs 1o
the diggnagtic port Incated gn the steer prionty
vahvg [P~ Port).

B. Sian the engne amd retract the Qogm.

G YWhike holding the boom contro Rancla tn
Ihe rebgrler position, and with the ergine nyn-
ning at il rpm, note the test gauge pressues
raading.

0. | the pressure regding is mot correct (gee
Table 3-2), adjusl tha main prazsure relat vahe
cif the thrga =pop controd valve to the carrect
pressure:  relgr 1o “Adjusting Pressure Asiaf
Yalves' on page 3.9-15,

E. Fodow progedurs widar Warhing” an page
3.8-2 {be sura the s1 gAUGE préssure rsdds 'O
ek befare detaching 1ha las gauges).

2. Lige tha folicawing procediure to check ang ad|ust
hyciraudic prassure 1or the carrage nl; [boom lowering
gircylt:

A Follgw procedure imder “Warney' an page
3.5-2 and gitach an appropriate 123 gauge 1o
ihe diagnostic port 1ocaten on the fork leveding
vahve.
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HYDRAULIC S¥YSTEM

CHECKING AND ADJUOSTING
CIRCUIT PRESSURE (cont.)

(FOR MACHINES WITH DIAGNOSTIC
PORTS) (eont.)

B.  Stam the engine. Rarse tha boom to ap-
prooamately S Rt aborag the prrsund and Bully
tit 1he ok camape Back.

C While running ihe enging af Il rpm, |ower
the Boor  Wimle [owering the boom nme the
test qauUpE prossure rasing,

0. ik pressure reading B nol comact (e
Table 3-2), adpist the work pof redsd valve on
battomn of the 3 epact contied valve: Raker 10
"Adjusting Pressure Ralled vahves' an page 3.0-
5.

E Follow proceduss n0er “Wamky on gage
3.5-2 [be surg the 125t quage presgure reads 0"
pzl bedore detaching the test gauge).

A Follow procedurs under “YYarring' on page
3.22 and atiach an appropriata tast gase 1w

the dlapnosiic por (oealed on ke sleer pRorty
vahg {port "FF).

B. Start the engine.

. Tumthe stearing wheed Il lelt ang, with Ine
engine rurnirg &t full e, nots e lesl pauge
ragding.

L. Il Ihe pressars raacling i nol Soracl (som
Takds 3-2), ad|ut i prassure falishvabve anehe
steering prionity vabee: refer 1o "Adjusting Fres-
sura Relgf’ under “Steering Prigrity Yake" pn
paga 3 491,

E Folow procedure urider “Yyaming' an gage
257 (be suee Ihe fest Qawge reads 'O po
belors dataching the tesl Gawga).

2. Use tha fellowing procedurs (o check and adjust £ Usa the Iclowing procedurs 1o chack and ad st
hpdratlic prassure lof Ie difterantiss ook Circe: ydravlic prassure or the sarvice brake crooi:

A, Follow procedure pnder “Waming' on page
2.2 and aflach an appropriate lest gawge o
Ihe diggnostic pord al the front ada.

B. Start the angltve and, whils running the en-
gina at bl rpm. deprass the differerizl ook
controd valve acluatar,

G, Mabe the tasl gaugs prassuds rasding,

0. [ ke pressura reading |5 not comect [Se9
Table 2-2], adjiet the prassure rella valve on the
ctferemial lock comrol vahee: Fater to “Adjust-
ing Pressurg Aeled Yaives' on page 1315

F Follow procedore under “Waming” on page
3,52 (be sure the lest gauge presaure reade Q'
psl bedore detaching tha te=t gavgeal.

d. Llea the following procedurd to chack and adjust
hydraulic prassure for tha staenng clrcul:

A Fallew procedurg under Wamlng' on page
3282 and aftach an appropriie 188 gauge to
the diggneati; port Ipcated on the hydreudic
T (o clreui).

B. St=rt Ihe engine.

<. Whilg running Ike engine gt full pm, gpply
the service brakes and hold.  MNote Lhe last
Qauge pressure resding.

0. If the gpresaure resdineg is Rod CHTBECT [Sop
Tabie3-1), sdjust e pressune redial vab/e an the
braka prority wave: relerto Adjusting Pressure
Fadier under -Brake Friofny Vabe oo paga s 46.
1.

E Follorw peocedare uncar “YWarnirgd” on page
3.9-2 (be sure the tes! gayge pressuee reads 'O
ps before detaching The Test gauge)
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HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCWT PRESSURE (cant.)

FORTS) (¢cont.) Mace Irangmiggion selector i sk or reversa
and a the Er agsisl.
CHECKING AND ADJUSTING PROCEDURES fearand angage e pow
(MODELS 52274, B22/4, 824) E. Mota feat gauge greasuee reading [check
i anainst Tablas 33 through 3-5). | prassurs
1. Usa Ihe lcdleowing procedure To check and adjust raacing 15 (as than 2500 f4i - rapkace 10 pump.
Fydraui; pressurs Ior the boom Roist, boarn axtand, [See "Hemowel - Pistor Pump™ on page 3.28-1
Irarne 18, gapeiliary, aned purigger (B24) circuis: {S2ard), 3011 Sk'a, ga4] ]
A.5-2 and atiach an approgirale st gauge to 3.9-2 (e sure the lest gauge pressure reads g°
the dagnostle pont lecated on the Inboard sl belore detaching the test gauge).
pamp.
2. Usze tre Ipdlowing procedurs 1o chack snd ad|us
BE. Siart tha engins and rafract the Boom, fydraudic prassure for the rear whea power asset at

the equatac walve:

. While helding the bopm controd handhe i 1
ratract pesikan, and with e angine running at
full i, nette 1ha lest taups pressurs reading.

0. f ihe pressure reading I3 nat comect (see
Tabka® 3-3 thraugh 35p, adjust (e main pres-
ayre relef valve af 1he kyee spool conirol vahes
i the correct preagure: refer to “djusting Pres-
Sure Felesd Yakes' on page 3.5-13.

E. Follow procedure under “Waming' on page
252 (be sure Ihe [est gauge pressurs feads O
psi belore detaching tha lest gauge)

2. Lsg the follcwing procedures (o check and adjusk
nydrallic pragsure Jor the raar whesl power 353isf at

e prarmp:

A, Follow procedure under “Waming® on page
A.%-2 and atech an approprate test Jauge o
tha diagnoslle port located on the oulboardt

BRI

B. Gart the sngire and nofe best gauge meding

A, Folow procedute utsder Warnitg” &0 page
%.9-2 and gflach an gppropriate 1esl gawge 1a
the dlagnosilc port localed on e equatrac
walve.

E. 5tart the sngng and note Wes] gauge rasdimg
Wl POAYAT A% deRaraed

. See Tables 3-3 tngugh 3-5 for comrect pres-
sare. | pressure gxceads 30 psi - replece the
power asaisd sedectos vakng,

0. Appéy the parking breke end block 1ha ties.
Flara trangmission selectgr im 150 oF raverse
gBer and Sncgfe (e prswer 5SSt

€. Mote tast Jauge pressure reading Jcheck
againsl Tabdes 3-3 iveugh 3-5). I o) pressure.
mspect check ball and check =85 o power
aszlst selestor valve subplale

F. Follow procedure endar Yarming: on paga
3 %2 (D& surelha tes] gaupe pregsure reads T

with prwer apaisl disengaged. B3 bafore devachineg Ihe tesi g3 uge).

C. Sea Tables 3-3 through 3-5 1or cormact pras- 4. Ulze the Molowing procedura to check and adjust
e |l pressune raading varles more than 10 twwdraullc prassure fgr the garmiega Gt (hoom |owering)
psi Under oF vkr ESOMManied pressure, cRUil:

replace the pUMP coHTHRerSaLar,
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HYDRALILIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE (cont.}

{FOR MACHINES WITH DIAGNQSTIC
PORTS) {eont.)

&, Follow procedure undar “Waming' on page
3.5-7 gt gHech an approgrians sl gawge to
The diggeostle port ipceted on the fiark leveling
vahvi,

B. Sted twa sngina. Paise the Doam o ap-
proximately sic et above the geourkd and Hilly
it thee ferk carrage back,

€. Yhie rynning the engine at il rpm, Iower
1ha boom, While lowenng the boom e the
tesl gaUgE praars reading.

. K the pressure readng (3 not comect (e
Tebe3-3 througit 2-5), ad|ust ERe work pot redlel
wahe on Eop [S220M). or bottam 2204, B24) of
tha 3 spopl contrl vabee:  refier 10 "Adjusting
Fressirée Raliel Vahes" on pdge 3.5:135.

E. Foliow procedwa urder "Waming' on page
382 (v FUre the te3t QEUGE PrEssUrE reads G
pai bafare dataching the lest gauge).

5. Use the fullowing procedure to check and adfust
hyedaulic pressuna tor the difareriad ook oot

A Folw procedure under “Waming' on page
3.9-2 and attach an appropeiate st gaue to
the dipgnosic port under the cab Roar [S28/4),
o frond e (B2204, 824).

B. Start e englne and, while running the en-
ging at full rpm, depeess the diferartial bock
contral vabve actuatod.

C. Nolethe les! gauge (Messure readng.

. IF the pressure reading is ol cores] (See
Tables 3-3 throwgh 3-8}, adjusl the pressure
radigl walve on the df grential bk comtrod wpbee:
rafer 1o "Adjusting Pressure Reled Valves" on
pags 3.5-15,

E. Folow procedurs under “Waming” on page
342 (be sure the tesl gayge presswrs reatls "0
p3 before detaching 1ha tast gaurge).

G. Llae 1he follcwing procedurs to check and adjust
hydraulle preseurs Ior the slearng cirowis:

A Follow procedurs andar “Warming on page
4.5-2 and affach an approprigte lest gauge o
the disgrostic po (aeaded on the steer pricvity
vahes,

B. Stant the enging,

. Turm Ihe seering whas full a4 and | wilh Jhe
engine running at full mpm, note He st jauge
readiry].

0. If the preagure reedirg is oot carfact (e
Tables 3-3 wvrough 3-54, adjust the pressure
redief walve on the steerng priorily wabee: rofer
I “Ediusting Prassure Rabet under "Steering
Pricelty valsa' cn page 3,451

E. Follow procedure under “Warnéng” an page
3.9-2 (e 3ure 1he test gauge reads ¥ psi belore
detacheng Ihe st gauge).

7. Lige e fpdlowing procedure 19 check and adjust
hydraulic prassuts fiar the Sarvice brake clrewlt:

A Follow pressdura under “Warning” on page
3.0-2 and attach an approprats les giuge o0
the diagrostic: por lacaved oo the Braka prigriby
wvalve,

B. 5Slarl the srgne.

G. While ranning the sregeg at full rpon, apply
the seruce brakes and hidd.  Mole the lest
GaugE pregaure reading.

D. If the presaure reading is ot arstl (S
Tables 3-3 through 3-8), adjust the prezsurs
radigf walve oo the brake priorty valve: raler o
“Adjusting Praesunes Ralsit undar “Brake Pricay
Yalve' on page 3.46-1.

E Follow procedure unds- Warning” on pane
3.5-2 [besure lhe tB51 gauge presiure seads
psi before detaching 1he test gauge).



Section: 3

Servica Marwal

Page: 2.9-7 Models 522, 522/4, E22, £22/4, 824
HYDRAULICS
HYDRAULIC SYSTEM
CHECKING AND ADJUSTING
CIRCUIT PRESSURE (cont.)
DIAGNOSTIC POAT  HYDAALULIC PRESSURE FRESSUAE ADJUSTMENT CIRCUITS
LOCATHIN REQIRED (P31} LOCATION AFFECTED
1. Hydrewlic Fump 2 Mzin Pressure Reliefl Yalva Boom Hepiat
{Boom Contred Yalve) Boom Extend
Frame Tik
Anxiliary
2. Fork Leveling 0040 SoHom Waork Porl Carkage TIH
Yalva Preasura Relial Valve {B¢om Raming)
(2 Spod Valve)
2100 Top Werk Port Carizga Till
Preggura Rallet Yalve {Bgom Lowering)
(3 Spodl Yalve)
3. Under Cab Floor 295 Presaure Haliof Vilve Diftarantial Lock
al Differential Lock {Difteremial Lock Yahoe)
4, Btasr Friority Valve 2000 Fressure Refef Vahe Slearing
{(Sleer Pricrty Valvea)
5. Brake Prigrity Vahes 0 Frepauré Religd Yaha Service Brakes

{Hydraulkc Goar Pump}

Brake Priority Valve)

Table 3-1 Chegking and Adjusting Circuit Frassura (Modeai 522)



Sxvies Manual

Sectlon: 3

Models 522, 522/, 622 62274, 24 FPage: 3.9-8B
HYDRAULICS
HYDRALULK: SYSTEM

CHECKING AND ADJUSTING

CIRCUIT PRESSURE {cont)

CHAGHOSTIC PORT HYDRAULKS FRESSURE PRESSLRE ADJLISTMENT CIRCUITS

LOCATION REQUIRED [PSI} LOCATION AFFECTED
1. Sl Priority Yalve 2900 Wain Presaurs Rallol Yalve Bowwn Haist
P Pert) {Hoom Camtrad Va lve) Boom Extend
Frama TR
Auxdiary

Z  Fark Leveling Yaheae 2000 Top Work Port Cariage Tik
Proasurs Aeliel Yaha [Boom Raiging)
{3 Spool Yalva}

2500 Bottom Work For Carriage Tilt

Pragsure Aelial Valve (Baam Lowering )
3 Spool Vaha)

3. Frenl &xlo -1 Preaaure Aafial valve Dilere ial Logk
[Ditlerentall Lock Walva)

4, Stear Priority Vadve 2000 Pressure Ral#l Vol Slering

FEP Porl) {Steer Priority Yahve) .
5. Hydraulic Pump T Fremsure Refie! Yalve Service Erakes
(Bricety Clroult) (Rydraulic Pump)

Tabla 3-2 Chacking and Adjusting Circuit Prassure (Modsl 622)



Saction: 3

Servica Mantal

Page: 3.8-9 Models §32, 5224, 522, 82214, 824
HYDRAULICS
HYDRAULIC SYSTEM
CHECKING AND ADJUSTING
CIRCUIT PRESSURAE (cant.)
DIAGHOSTIC PORT  HYDRAAULIC PRESSURE PRESSUHE ADLUSTMENT CIRCUITS
LOCATION REQLNAED (PEI) LOCATION AFFECTED
1. Inboard Hydraulko 2500 Maln Pressure Aolisf Yahva  Baom Hoint
Pmip (Boom Central Yaive) Boom Extand
Frema TiH
Auiliary

2 Ountboard Hydraulke
BEump

3. Ejuatrag Walve

4. Fork Lavaling valve

5 Lhuier Caly Flgor
Al Diferaniinl LOCk

& Slear Priprity Yalve

7. Eraks Priority Yalve

26003000 (Systam On)

250 {Sysiem Ot

Ho00-30i) {Sywem Cr)

0-30  (System O

Z0an

2141y

256

200

T

Mona (sea Ted)
Hone (see Taxl)

Hona [Bea Taxl)
Hone (see Text)

Batom Wark Port
Presmurg Aelief Valve
(3 Spool YAk

Top Work Port
Pressure Adial vValwe
{1 Spoal Yahe)

Prex=ure Aoliel Valve
{DItfarential Losk Valva)

Fresaure Relief Yaive
(Steer Priorty Yaha)

Fressurs Rele! Valve
(Birake Pricrity Valwe)

Haar Whesd Fawar Sa3isl

Hear Whesl Power Asgist

Camiage Tilt

[Boom Ralyirg)

Carrlage Till

Boam Lowering}

Cetferantial Lock

Sleering

Service Brakes

Table 33 Checking and Adjusting Circuit Prassure (Model 522/4)



Servics Manual

Sestion: 3

Modals 522, 52204, B22, 62274, 924 Page: 3.8-10
HYDRAULICS
HYDRALULIC SYSTEM
CHELCKING AND ADJUSTING
CIRCUIT PRESSURE (cont.)
DIAGHOSTIC PORT  HYDRAULIC PHESSURE PHESSURE ADJUSTMENT CIACUITS
LOCATION REQUIRED (P51) LERCATION AFFECTED
1. Inboard Hydrawdio zm Kain Prassure Asial Yaive Boom Hoizl
Fump {Boom Contrnl Yalve) Booen Extersd
Frama TiH
Ayxilinry

2. Dutbosrd Hydraulic
Fump

3. Equatrac Yalve

4, Fork Leveling Yara

E  From Asle

& Slear Priocty Valve

7. Brake Friority Yaive

2500=-2040 {System On}

250 (Symiem O}

2800-3000 {3ystem O]

=30 {Syslem O

byt

25010

285

2000

T

Hope (300 Texl}
Hone (zae Teut)

Hone (328 Test)
Mo (e Text)

Top Work Port Pressure
Fallef Vanag

(3 Spocl Yalve)

Batgr Work Port Preaaura
Fabef Walve
(3 Spocd Yalve)

Pressure Felied valve
(Ditterantal Lock Yaie)

Presaune Aellel Vailve

{Stear Priority Valve)

Prezsure Aellal Yailve
{Araka Friarty Yaha}

Raar Whes Power Assizl

Fear Wheel Fower Assizt

Carage TR
(Boom Aalsing)

Carriage Tit
(Boom Lowering |

DiMeremdial Lotk

Sleering

Sarvice Brakes

Table 34 Checking angd Adjusting Cirguit Pressure (Model 622/4)



Section: 3
Page: 3.8-11

Service Manual

Wodels 522, 5224, 822, 6224, 824

HYDRAULICS

HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE (cont.)

DIAGNOSTIC PORT HYDRAUUC PRESSURE

LOCATION

REQLARED {PS1)

FRAESSURE ADLUSTMENT

LOCATION

CIRCUITS
AFFECTED

1. Inbosrd Hydruolic
Pump

&  Owuiboand Hydmulic

Furnp

3. Equalrac Valwe

4. Fork Leveling Yahee

5. Front Axle

8. Stesr Prionty Yalve

7. Braka Priority Valve

2600-3000 [System On)

250 (Syitern OF)

2500-3000 {System On)

o-30 (Syslem CH)

246

700

Main Presgue Ralisd Yahwe

Boam Control Yelve)

Hote [see Teat)
Momva (see Teat)

MNone (et Ted)
MNaona (284 Taut)

Top Work Port Presgure
Relial Velve
{3 Spool Valwe)

Baktom Work Port Presaurs

Axlial Valve
{1 Spasl Yalve)

Frezzure Aelief Yalve
{DIfferentlal Lock Yalve)
Prisaaurh Aelief Yaha

[Steer Priofity Yalve)

Freatuwe Rediel Wilve
(Braka PriorHy Yalve)

Hoorm Hepiat
Boom Extend
Frame Till
Aundillary

Resr Wheel Faower Aseisl

Rear Whas Fovwer Assisi

Carriage Tik
[Boam Rzlging)

Camiags TiH
(Boom Lowering)

Chfferentlal Lotk

Stémriog

Service Brakes

Table 3-6 <LChecking and Adjusiing Circuit Pressure {Maodel 824)



Sarvice Manual

Models 522, 5224, €22, €224, 324

Section: 3
Paga: 3.9-12

HYDRAULICS

HYDRAULIC 8YSTEM

CHECKING AND ADJUSTING
CIACUIT PRESSURE [cont}

FOR MACHINES WITHOUT DIAGNOSTIC
PORTS

Use the 1ollgwnng procedwe to check the ydraulic
aparetirk] pressure lor sach circuit.  [Aefer 1o Sectlon
10, ‘Brakes", for checking and adjusting brake lme
pressurd and H Seclion T, "Rear W el Powear Assizt',
Ior checking power a5s(st prassure,)

1. Lowar Ihe 2om, appdy the parking brake and stop
1he endine.

2. Relgase 81 hworadlic pragsure n the system. See
waming and procedurg on page 3.2-1 of this section

3. Disconnect & hose rom ong end olthe cylinder sor
Ine clrouit i be checked {aee Tables 3-5and 3-7). Plug
panineg.

4. Sonrect a SO00 pal ydrulic prassung gae io e
disconmected hase [sea Figura 3-3).

£ Skt ke engine and ron at ful oparating speed,

. Hawe @ parson in the gparatar's cab operate he
functiarn that will prassurize the Ross Soanested 19 e
pRutE.

7. IFoke clrcuil pressune is nol cofmect (3ee Tables 3.6
A 3-7), adjustthe prass una rolicd vakve tothe specified
prezsurefor ibar circed. See  Ad|usting Pressurg Rellg!
Vahes' on page 2.8-16. {For stearing. Sea "Adjusting
Prassure Ratial under 'Stearing Prioricy Valves', page
3.48-1)

8. Hopthe engine and relegge al hydraplic pressyure
In the syatam.

9. Aemowe the hydmeulic preasure gauge erd recon-
necd the hose 1o the eylinder.

10, Hepsal staps b - 9 laraach Srcull [o be chec<ed.

Figure 3-3 Checking Gircult Prassura



Section: 3 Service Marual
Page: 3.9-13 Modols 522, 52274, A22, 62214, 824
HYDRAULICS
HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE [cont.)
HYORAULIC PRESSLRE
CHECK TEET PRESSURE ADJUSTMENT CIRCUITS
CYLIKDER FRAOCEDURE REQURIED {F%!) LOCATION AFFECTED
Frara Till TIK Frars Tot la kA 2800 Muirt Pressms Ralief Boom Haiat
(Top Pont Eoam Cortbrol Yalwe) Boom Exiend
Frame Tilt
Ailiay
Fork TiK Tik Carraage Reatward, 2100 Tap Part Prassurs Cariage Til
Top Por) Lower Boom irom 8' Elevatlon Fnlief (Boom Lowerlng)
1 Spaol Yalve)
Lefi Renr Wheels Turned 1o Lett 2040 Preggure Rekigt Sleering
Staar Tyl [(Sloar Priovily Waha)
{Quler Ponl)
Ciff. Lack Hoae o Engeripa Ditlererlial 285 Prewsurs Aelial Diffarantal Lock
Frant of Fromt Akla Lok {Diffarantial Loch
Vahee)

Tabla 3-6 Checking and Adjusiing Circult Pressure {Models 522, 522/4;



Service Manyal Sectlon: 3
Modats 532 5254, G2, 622/4, §24 Page: 3.8-14
HYDRAULICS
HYDARAULLC SYSTEM

CHECKING AND ADJUSTING

CIRCUIT PRESSURE (cont.)

HYQRALLIC PRESSURE

CHECK TEST FRESSURE ADJUSTMENT CIRCUITS

CYLINDER PROCEDLHE RECURIED (PSI) LOGCATION AFFECTED

Frams TIH Tilt Frams TH 10 kel 2800 Main Preasura Rellad Boomm Hoist

{Top Par) (Boom Condrol Vahea] Boom Exlend
Frams TIH
Auriliary

Fork Tl Tt Carrlape Faarward, 2500 Bottom Perl Carriage Tilt

Top Poxt) Lower Baom from 8" Elevatign Fressure Aelial (Boom Lowering)

(3 Spool Velve)

Lert Faar Wheels Turned o Lan 2000 Pragsure Helial Staering

Sieer Cyi. {Stmer Priority Valve)

{Duter Port)

OHM. Lock Hose at Engage Differental 205
Top Curder ol Frant Lock
Axle

Prassura Aedsd
|Dilereriial Lack
Yalvel

DiHergntial Lok

Table 37 Checking and Ad|usting Cilrcult Pressure (Models S22, §22/9, 324)



Section: 3
Page: 3.%-15

Sarvice Mariual

Modely 522, 522/4, 832, £22/4, 8124

HYDRAULICS

HYDRAULIC SYSTEM

CHECKING AND ADJUSTING
CIRCUIT PRESSURE (eont.)

ADJUSTING PRESSURE RELIEF VALVES
EXTERMALLY ADHISTED (Figure -3}

MDTE: Spmme extermally sdjustad reliet valves have
cap rts over the adjusting scresw and aome hawve jgm
Puds which lack the ad|uslirg] Schey.

Tum the adjusting serew Clockwiss to INIEEIE pres-
syre An counlerclockwize Yo red uoe pragsurg.

If the: redlet vahse gdoes not adjust 1o Comect preasure,
glop the englre and resease all ydraulic pressure In
the ystem (3ee waming and procecure on page 3.2-1
ol thiz sectipn}, Remgwve the religf vahve, clegn and
Inspect, rensall or replace 1 necessary.

CAP WlT

ADJIUSTING SEREW /

Figura 3-4 Pressure Ralief Valve -
Externally Adjusted

SHIM ADJUETED (Figura »5)

Make npte of ihe lnoorrect pressure reading. Stog Ineg
engine and release all ydraulle pregsure intheg system
(80 waming and procedure on page 3.2-1 of this
gaction}. Remove hex cap, spring and shimgz). Add
the codmect thicknegs shima to increase pressurg,
remowg ibe commect thickness shimsto reduce pressure
{=ae Lyll Parts Ecgk far shim thicknesses aveilable).

CONTROL
YALYE
aooY

Figure 3-5 FPressura Raliaf Vilve -
Shim Adjustad



Sarvica Manual

Models 522, S22/4, 322, G204, 424

Section: 3
FPage: 3.11-1

HYDRAULICS

HYDARAULIC SYSTEM

CLEAMING AND FLUSHING
SYSTEM

H Ihere hes besn B companant Rilura in ihe Fydraulis
sygtam which has ¢aused 4 sigrificart amound of con.
arinanlon 1o enler the systern, He redum fver may
pluy, ather components may be damaged, o both.

H the Miar phugs as a sl of cormeminatgn fom a
Riled commpanent, the ol will o over the flker by-pass
vl A £ontamate e entire draulc systam,

When a hydraukc =yatem has been comtaminatad to
theis gxfert i must be drainsed, shaamnad, and fushed,

Usa the lollewing procsdure 1o clean end flugh the
yddraulic sysiem:

1. Parform gteps 1 - 15 of "Resarvair Draln and Redll”
on pape 3.15-1 of this aechion.

& It there has been & compons® fiung of norma|
aparaiion af a companant has been afected by con-
laminalbn, e compooent sl be disasseabded,
cleanad and repaired, or replaced.

. |I'IE|:IIEt:‘t el chaan e falsed Aahes pﬂﬂ
relief vahves and counferbalance valves

b, Dismantle and dean aflecied ydraulic
cylindess end replace packing.

3. Cogmed the ends of both hases lur gach SyEndat
Iogether, causing an ey loop in sash sladit, which
edirmirertes the cylinders (Figure 3-124,

d. Perform steps 16 - 22 of *Resenmalr Dran and Asar

5. Start e arggne ard fur et appresdrra iy 1000 mm.

MCTE: The netum Eter Indicalor gauge (Flgurg 2-7)
showld ba walched closely during thls grocedure,
{Order PN P24 for incBicatar gauge if your maghing
is ot 90 squipped,; H the filler plugs, the engine
showld ba shut off and the fiter slemant changed
immediately, The Bushing procedure wil do ng gead
il th ol |5 not Eelng THered,

B  Actugle each Mmyiraulee: cortmd valve LNCTIoN i
each diregtion for 15 seconds.

7. Seeqy tha areglne.

g Relsazs all hydraulle pressure fram the system,
Sea waming and procedure on page 1.2-1 in this
BN,

5  Aecormiest ihe hases to ha oylinders

0. Start the engine and cytle eagh oylinder to bath
ends of i3 siroke at least flve times, Check for leaks.

MOTE; if a compenent is not pperating propardy ar is
making naiss, iocats and corect the probles before
comtinuing.  See "System Troubleshooting” on page
3.13+1 in this sectlon.

11. Replase the ety Mier element. Ses "Replacing
RAgtym Fiter Elemenr pn page 3.18-1 in Chis section.

12 Raplace the return Iar slement 2gain after 50
heouirs of Cpsgration, after 100 bowurs of opseration, and al
1600 hiowr Intervals thereather.



Sacilon: 3 Service Manua|
FPage: 3.19-2 Mooela 522, 52214, 622, 62204, 824
HYDRAULICS

HYTDRAULIC SYSTEM

CLEANING AND FLUSHING
SYSTEM (cont.)

lsodeind Cyltndors

Figure 3-8 Hose Loop

FILTER M FOOM CONETTICH

Figure 3-7 Indicator Gauge



Sarvico Manual

Models S22, S22/4, 622, 82014, 624

Section: 3
Page: 3.12-1

HYDRAULICS

HYDAAULIC 5YSTEM

SYSTEM TROUBLESHOOTING

Tha graatast aid to traubisshaoting & tha confldanca
of hhowing tha eystarm. Tha SanslFUCon nd oferat-
Ing characteristics of gach clrouft should be under-
gtood,

Kncw the capahilitias of the sygtam. Each component

in tha system hgs g maximum raled spaed, Torgus, or -

presaure. Loading tha systern baypnd Lhe apecifice-
larma orly ncresaes the pogsiiny for fadure

When toublashoaing a hydmudic systam probiem,
dedermine 1ha possible causes n the order of sa-
quence Start a1 ihe resenvod and roceed theougn the
sucllon, pressune, and refurmn slde of sach circuk Tha
Iofowng guids has i causes lsted o sequertial
ardler for proper traubleshocting.

FACIELEM
T = Ppssibla cause
» = Comection,

HO MOVEMENT

" Comrdd (Ineae diseormedied,
- Sheck linkage and repair,

* Mo hydraulic oll.
« Chack ol fesod a0 rosareolf and acd § necessary.

¥ Hygrgulic 0 100 thick.
- Lt Systam warm up, or replace ol with ol of corract
VisCcosiy

' Plugaed suction stralner.
- Aemawa and chean of replecy atrener.

F Damagsd punp.

- Check pump and repar or replaca.  Chack kor
profiems causing U wear. such ag contaminat|on
ar cavitation.

* Fomp nof apeaties].
» Check pamp drive,

*  Relief valve defegtive

» Test relief vobves ko make awe they are opening &t
their rated pressure.  Claan, adijust, or repalr rekel
vahve.

* Oarmapged ar wiom Componenis,

- Examing and tagt vahees, moters, cylirkers, &, for
extormal and [nderheal (paks.  Fepair o replace com.
porants, Bwear i sbhomnel try 1o Ieata the cause.

SLOW MOVEMENT

* Caontred Niekage o af adjustment.
« Check dinkage and adjust o repair.

¥ Hydraulic Gl 13 oo theck.
- Lot ayetedm warm up, of replace o with ol o cosact
WISCESity.

* Hydrauic o [eve is 1oo law,
- Check ol level In reserveir pod add IF necessary.
Check system for lsaks which codd causs lgss of qil.

" Sucticon sirainer partally plugoed.
- Aemiove and clean or replaca fiter.

* Damaged plmg
« Check pump and rapait of replacs. Check for
prOCAeme SALEIRY BLF waar, such as comtamiration

o CEvIEian

* Insufficlert engine speed.
- Governar may need adjustment, or enging i not
wigrking propery.

* RAdigf valves not propey 320 or lapking.

- Test relisf valves 10 make sure ey ane openiog at
thakr rated prestora, Edamne wabess for dameged
saats that coudd leak. Clean, edjust, or replace relief
vaha.

" Daraged or wom sompanenls.

- Examire and fesl valves, cylnders, o, for axtarral
a&nd inlerrsal [aaks. Repair of raplaca companents. IF
Yradar o darmade is aboommal, iry [0 lacete the Gause.

ERRATH: MOVEMENT

* Hydradic cd lave & kne.
- Check oil leva n ragersoir Bred add o necassary.
Chack System 1ar aaks wihich coukd cause Ioea of il

* [Darnaged pamp.

- Chechk pump and repeld or replace. Check far
problems causing pump wear, SUch 3% Somarmination
oar caw itaticr.



Section; 3 Service Manal
FPage: 3.12-2 Moialy S22, Sied, B 82304, 24
HYDRAULICS
HYDRAULIC SYSTEM

SYSTEM TROUBLESHOOTING
{eant.) *  Ratttition in lydraulic sysam

ERRATIC MCVEMENT [cont,)

* Rliad valve gicking

- Clean and adjust or replaca ralisl valve,  This may
indleats a contamnated hydradic system.  Gil
sammples showdd be arsdyzed, Find source of con-
Laminalikn

* Damaged or Worm Components.

- Exarmena and test vahoes, cyviinders, et for damane
or legkage. Repaic or raplaca compotanl 1T wear s
abnormma, Iry to locate the cavae.

* Alr In oylingers.
- Stroke cinders to both gnds saveral times. 1 this
conditlon is recyrrent, locete and repalr 33 leak in
Frydealic gystom.

* Comipanents sticking or binding.
- Check and repair of replaca worh of damaged
beanngs of pins.

MOVEMENT TGO FAST

* Excessva Ao,
- Adjugt enpine S,

" Flow ool vaha redig! set ton hagh.
- Adjust Aow coniml vahue redief.

CVERHEATING

" Operator holds coming vabves in power pogition too
long, calesing rediel vahye to open.

- Ao contrl lpuer 10 nevtral posktion wien fot in
UsA.

" Using incomect all.
- Use racommended ol Be gure oll vigooaity & cor-
recl.

* Hygrawic o level 19 tog Iaw.
- Check ol leved in resarver and add § necessary
Cherk system for eaks which could tuse koss of ol

* Exceassiya Acny.
- hdjurat enicgite spaeed.

- Replaca any damaged tube linea and hozes ar oiher
rastiiching eomgonant.

*  Heer disglpetion iz restrched.
- Choan dirt and cabHs fam hydradic rasarvdit, ol lines
And SeAnprsets.

* Wom hydaulis malor.
= Chack and repair ar replace malor.

EXTERMAL LEAKS

* Dareged o Iodse hases, Wbl mes, or 1 Eirgs.
- Chech and tighten or replage componanl.

* Darmaged pump shalt saal.

- Aeplace seal Trowble may ba cyused by oon-
taminated ol Check ol for abresives. Try 1o topete
CAauta of contantinabion. Check the pump dove abefl.
Mralignment cowd causs the seak to wear. 1 the ghatt
ks not allgned, check the pump for gther damadga.

* Loosa of Broken pump of mator pans.
- Maka sure all bolls and littings are tight. Chech
gashals, Examing mastng lor cracks.

T Coontrgl vabve lie bolts toa kosa.
« Tlghten the fia bolts equally.

* Wom or damaged valve g-ringe.

« Replace o-nings (axpecially betwesn vahe sections).
If conlaminalion hes ceussd STifigs e wedr, Gnd
source of comamanation

* {yllnder rod seal leakig

- Rgplgce geal. W coniamination hes cauwsed seal 1o
wear, losk iy seafce. Wear may be caused by ader-
nal, ge wall as miemal. cordamunation, Check peeton
rod o scratches.

t Cylinder gland seal l=aking.
- Rapkace seal, Look lor cauae of seal damage.

FUMPF MAKES NOISE

* Low of leval.
- Check ol lovel b fegersoe @ng add 1 necessary.

" Qll vigcosity 1o hagh.
- Change to a lightar .



Sarvica Manual

Models 822, B22)4, 822, B22/4, 324

Section: 3
Page: 3.12-3

HYDRAULICS

HYDRALILIC 5YS5TEM

SYSTEM TROUBLESHOOTING
{eont.)

FUMP MAMES MCHSE {tont )
* Heserwowr breathar filler pluphed,
- Raptasa roserolr beeather fiter.

T Suctlon dire plnched.
« Replaca Hne betwaan resarvalr and pamp.

" Armnol
« Tighien ar replace sucikon ling, Check syshem Ko
loaks. FAeplace pumnp shat seal,

' Pump speed L fast
- PuefjLest enriggiru Ao,

* Wom of damaged pump pats.

- Check pump ard rapail of replice.  Check for
profiems causing pump wear swch &s comamination
o caudalion.

LOAD DROPS WiTH CONTROL IN NEUTRAL

* Controd bever nol certering whan released.
- Check linkage for binding.  Make gure walvg has no
braken or binding pans.

ol lgaking pagt control vahve oF rglied valves.

- Claan or replace raiaf vabves, Wear may b caused
by con@amingiign Have qil samples analyzed. Find
sourbe of contaminatian.

*  Leaking or broken qil knes from control valve 1o
el
- Gheck lor keaks  Tightan of replace linas.

= Cylredar laakrg [ndammally.

- Tasi and rapair of replace oylinder. Weaar nay be
cauzad by contaminaion. Ol samples should be
angdvped. Find source of contamination.

HOOM WONT GO Up

® Mo meghanical Hink towalve.
- Ghecs pontred Nhkags.

* Spool W't move,
- Digaszembile valve arsd athireas delaciive cam-

PCNENS.

¥ No hydraulic preggure oF Tlow.
« Chack hydraulle prassurg (ystem), chask gL, Auid
e, Guioh STalrm

4 Raliet sk open.
- Ramowve, clean or replace.

* Cylinder(s).
« Disaszamble and address defective Sompoanands,

* Losd 100 heawvy.
« Apdarto load char,

BN WENT GO DOWN

T Mo mechamcal limk tp wghes.
- Check control Unkaga.

* Spodd wan't mowe.
- Dizaggamble walve arel godress defegiive come
e TS,

* Mo ydredic prassure o fow,
-Cheek Fedraulic prassiors (systam], chack . fukd
[, SLctign stremer.

* Aplied sl open.
« Chzazsemblp

* No pdcl pressure.
- Chck Bpdraulie lmeg.

* Par ralief (carmage ti}.
- Increase pressure.

HOOM WONT EXTEND

Mo meIharacal lirg M taha,
- Check linkape.

Rl L N
- Disassamible vahs,

T Mo hydraulle presaure of Mow.
Gheck pump. suetlon sirainer

T Qrfice plugped
« Asmcose 8 clean

T B shimrned IDa tight.
« Rwcrcesg shirmis)
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Page: 3.124 Modeds £23, B2/, 622, 62274, B34
HYDRAULICS
HYDRAULIC SYSTEM
SYSTEM TROUBLESHOOTING CARPMIAGE WON'T TILT REARWARD
{Eﬂl’lt._} * N mechasical nk 1o vahe.
= Chack Inkage.
RO WON'T EXTEND {ond )

* Leakirg Packing.
t Mo pilct prEcsye. « Ramcrve cylindar and rgpack,

- Chegk hdraulic ling. .
* Mo hydredic pressure of flow.

* Courmarbalarss b, - Cheok QLT 8580y 06,
- Ramina and check.
* Spool sluck
BOOM WON-T RETRACT - Disassamble value.
* Mo mechankcal ink to valve, FOAKS WONT LEVEL
- Cheech cpntngd linkezge.
* Fork kevellng vakve impropery edjusted
" Sponl wom'l mgve. - Adjusl
- Disassernbbe wahsd and
addrens defecthve componemts, FRAME TILT DRIFT3 TO ONE SIDE

* Check valve leaking.

* Mo hydraulic pressuns o Raw.
e - Bpmerag, Clean orraplace.

- Ghack hydraulic pressure, pumgp,

fiumd 1w, SLACTRON SITAINET
* Packing leaking

. ———] - Ramaowa eylinder ard repack
+ emove as required. " No hydradic prassure.
* Countarbalanes vaive - Chatk valve coniral [Inkage.
- Remove and check. POWER 3TEERING DOES NOT WORK, STEEAS
- Packing HARD, OA 1S SLOW.
+ Remaoyae ciincer and repack, *  Ajrin Eystem.
- Tum complalaly Hobt and et saveral times (o get air

CARRIAQE WON'T TILT FORWARD out f syeter Chack for air I2ake,
* Mo mechandcal |nk 1o valve. " Imamak leakans In SysTem
- Gheck [inkage. :

Giheck linkage - Patts may e womm of Brakan, Chedk bor cause of
+ Laaking packing. wear
-R incla k.

emcve mdindar and repac * |nsufficland pressura

* Coumerbalance valve shuck shet. - Check pump and rekef vatves. Gomamination could
R eand i . CAUSE vavES Do ladk of DL b Wead.

* Mo hydraclic pressura or flow.
- Gheck pump, resarvo.

r Spod stuch
- Disazsemble valve.
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Searvice Manual
Modols 522, 224, 622, k4, 823 Page: 3.12-5
HYDRAULICS
HYDRAULIC SYSTEM
SYSTEM TRQUEBLESHOQOTING
(CONT.)
FOWER BRAKES MALFUNCTION

* AN system (pedal icks Back),
- Blead brake sys1em  Find ot whare alr is comeng

frgrm

' Contarmlrated o,

- This may cause componets 1o wear of [am, Clean
and repek svstem and check 107 cause of contaming-
(Le B

* Aveaunlater it working.
« Chack accumulgfor prechargs, Il accumulatar &
defactiva, repalr or raplace .
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HYDRAULICS
HYRRAULIC SYSTEM

SYSTEM SCHEMATICS

Fages 1a through So)






HYDAAULIC CIRCIUIT SYMBOLS

UEASL [United State: of Amenca Staadards nslivta)
LG [daint ingustry Councit)

Fumps

Volvat

HIARALL

WARIARLE CEPL ACEME KT

Pl
fzin GuWrLACEWMENT

Meiars and Cylindart

WTORALE H T Ok
FIKED HIPLACEWEMT

WARIABLE CaSPLACEWMENT

CTLMBEA, UMILE ACTHG

TrLinpilk. Dol ACTIN

CHETE

CH-CFF
MAML SYTOFF|

AL COousiuia TED

o ERGn, dMGLE Wbl

FPRESIRE RELIEF

PRELKIRE RETLKHmy

FLOW OWTAT, ADAETAAL E—
HOM-CLWPEHLL TED

HE| | | 4

HNOLE Emb ROG T
JTEAPERATIHRE AMD L
BWpSLE EREO ROD PRESOWAE {TePENGATER)
DU T Lot
AEWANCE THLY T ——
g LoMMriTHN
B FFERENTIZ, FISTEH
e et
Mizzelleneaus Unite ETRH
TWa PTUTIEN
EFQiA Sokpupsimor

ELECTRIC wyToOR

AL LaTOR, WPRimE LOADED

MLLULL 6 TR, 945 CHABIED

THREE MziTiON
FIUA COmMECT oM

TwD FORITICH
IH TRANSIT K

REYERSLG WOTIR

Brut A Loty
SEWDTE SIFPLY

HTERHAL RIPPY

Linas

LIME, waREmE At

LINE, PILOT {FR CO=FRDLY

LIME, LHUID DRAM

HY CRs L
FLSw, DIRECTCH o4
PHELWATH

LMEY cHQahhG

LWES KHHING

LINE KaTH FIAR] REFTRICTHM

'|I'J.1..'|I'H. =1 11 - W | H IIFHI'I'I
TaL

POSIT I||1-i!1|
Bl nCaTE WFeTE
PORIT ihee ABE T

SEQEEE

LM, FLERIRALE

STRTION. TEFTIRG. wEASIAE
#ENT R POwER TAKE-OFF

MEATER
Methods ol Operafion
ConLER SPRIMG !
TEWFERATURE COMTEELLER BArnAL
PUGH EUTTON

FILTER, L{TRaHERE

FRCMLRE 3NTCH

PLENFLEL LEYER

PRESSLUME |WOICATDR

FIDac QR TATLDLE

Q@@§¢>¢$¢m@@ MEET | [i=of |eo

BRI e &0

YARIAELE COwminT
MM LARTm TARGUGH
EYMADL AT 4f deg

PRESRE CCWFEenl IEE
UMITS [(RANCm PLRALLEL TR
QAT SicE 0 SYRECL]

TEMP{RLTURE TwHE OR
EH‘E!‘T :

wiHTEL

AESERYIIR
PEESHRITEO

o o [ |- || (1]

TEuAgkLIy M (WOIEATER MECHAHMLL LHE TD RESERYVIIN
Altvl FLLiD CEYEL
DIRESTw AF ImafT AOTETION
ARINE LARDY Dk HELK SETEET BELEY FLUID LEYEL
SIE CF SPaFT)
Li4op

1a
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Service ﬁanwl

Modals 522, a4, 522, G2, 324

Saction; 3
Page: 2.14-1

HYDRAULICS

HYDRAULIC RESERVOIR

GENERAL

The tygraule resansr {Figuee 3-5, ltam 1} is moorted
g \ha right-hand alde of Le maching. The hydraulic
system retum IHiarmagnatic separator is looaled
wilhir ther retum filler holsite] dterm 2), located at the

lop of tha reservodr. The stralner fitem ) and suctlon
[y {Ibarm &) are bocated at the bottesm of 1he Back sede

of the rasarvsir,

A presaure dffarential auga [Ihem £ |5 Mited to fhe
redtarn filkar hiolEng 10 montor Rtar condition.

A breathgr fltar assembly (em 6) is threaded Inhg 1he
top o the Tasanedr, [Ealkows hoe aaT=anskon of Aukd amd
prEnets wearaaurm it ther Lank.

Check the hydralle resenir daily for the proper gil
level  Maintain il lovel gt tha fud mark on e sght
gawga (lkem T with all cyinders reirssled.

IMFCHRTANT: [ not operate the mgching F the ol
leve! falls balow the low mark on the SIgI gamga, Low
cil lewel could damrage The pnp and othwer con-
[arents

1 - Rydrmulic Resprvoir
2 - Raturn Fliter Housing
3 - Slraine

d - Sopctbon Ling

& - Pregyure Ditferertlai Gauge
B - Breather FlHer
7 - Bight Gauge

Flgure 3-8 Hydraulle Resarvoir
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Page: 3.15-1

Service Marua|

Mo e 522, B230d, 522, 6224, 824

HY¥DRAULICS

HYDRAULIC RESERVOIR

FILLING THE RESERYOIR

Llee tha Edlcawing procadura to il the hiydraulis raset
wair {Flgura 3-59):

1, Reiract al cyiincers, apply the parkng braks, and
sop the engine.

2. Claan areg arcund ihe hex cap flem 13 cning rgtum
filter howgang e (Item 2). Laasen the hex cap and
FEMONE

3. Prwide a bydraic hoge [(tarm 3} of suitabie lenoth
o run between The pdrautic ol pump source and the
mexde I (37%) Fillesr MRl (e 4}, in the cover of the
raturtt lites Pdusig. The ressrvalr end of the hosa
must e fied wih & 1- 11812 JIC [37%) farrmk hose

fiting.

4. Asspmible the hose o 1he resendr filer iting and
lighten. Fil 1he resenolr wiill the all leve i the sight
A (Figure 3-9, lkevn 7) ks al the Full mark.

Mse hydrawie il as specied Ior your model forkdif
undar "Service Eohedulas” and "Lidbricatlon nstrue-
tHons' in Secthon 2.

5. Starf the englne and allow the hydraulic system to
warm-Up. COperake comros 1o fuily extend and retmac
each cylinger of thg enlire syslem, Including the steer-
Ing cylinghers, Ths procedurs wil remows glr frigim The
Sy

4. Hatracl the cylindars ard etop the angire. Aacheck
the cdl lewel and, d low, il to fdl mark on the sight
faue.

T, Loogsn &red resmwove the Fose feomiime rasenodr fillgr
iting, Raassembe the hex cap,

1« Hex Cap
Z - Reumn Filtgr Housing Cower
3 » Hydraull; Fill Hasg

“'“ﬂ--'"f 4 = Filler Fiiling

& - Filler Ind lcmiGr GRisgéa

Flgure 3-8 Filiing the Reservoir



Servica Manmal

Moduals 522, 523/4, 622, 6224, B2

Seclion: 3
Page: 3.16-1

HYDRALILICS

HYDRAULIC RESERVOIR

CHECKING RETURN FILTER
CONDITION

ks 1ha Tallewineg poocaduts to chadk the condiion of
iha retum flier;

1. The Fydeatlas ratim ARer Aousing must befited with
a pregeyurs iffererhial gauge (Figure 3-8, lkam §;.
(Qrder PN F2a98) for indicator gauge I your maching
k& not 50 aquipped |

2. The lydraylic o should be 3t operalmg empers-
g and the engee runrieg at 1ol pm,

3 Ihhe gauge ndicator neeclhs fals withlo e green
2ony of the guage - the Mer condbion s good (34
Figure 3-10).

4. H the gauge inditator need|s 1afs within the arange
4t rad 200as of the gauge - filter cond iton i nda good
and the I51ar musd be replaced, See -Roplacing Fatum
Fitar Elarment” on paga 3.17-1, this secton, foo lilter

replacament procedure,

FILTER IN GDOD CONDITION

FILTER IN PQCGR CONDITICN

Figure 3-10 Return Filter Indicator Gauge
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Page: 3.17-1

Beanvcg Wanua|

Modein 522, 5224, 522, 52214, 824

HYDRAULICS

HYDRAULIC RESERVOIR

REPLACING RETURM FILTER
ELEMENT

Lisa 1he following procadurs 1o replace the mlum fiter
alomant Floures 3-11 and 3-12}

1. Lower the boom to the ground, apply tha parking
bwake, and stop Ihe enginge. Allow the hydnal l system
14 el

2 Cleanareg around redurm fiter Rousing (e 1) and
Mz comt (M 2.

3. Loocsanand remeys b nots (Hem 3) and washers
[Iurn_ 4}, which attadh the halsing cowver to the filter

hausing.

4. Remove houslng cover and compresgion sprng
ey 5], Ll 1ter asgambly (am &) Fom housing. Place
partS on dean peper OF cioth, (0 &void gemming them

duty,

IMPORTAMT. Do nol allow dinl oF cantamitalian into
the hydreglic reserr.

5. Inaert a hex kay atthe diverter end of $had (e 7);
Kosan and remeve the hex ALEpeing (itemn &) fram
ooposita e,

%, Femove fiter ademen (hem 3 and discard.
T, Clean magnetic column [liem 10} of any panicles.

& Inspect orings dtems 71, 12, & 13) and replace I
NALEAEArY,

9. Install & new fiter efarment {tem 5). Assemble bex
AUsErng [Ilem ) o shafl and tighten until snug.

M. Ingall fitar ggsambly (hem 8} ints filer boasrnng
fitem 1 p makird sure dhveriar o-riryg Qk2m 124 is propar-
'y Saleabied,

11. Aszssemble compression sprng [Ikem Sy,
12, Aszambla heusitg cover [1tem 2) (o Giter hduszing

and xihlen Mo mota and wazhers (tems 3 and 4] wntil
g, Do not evardighisn.



Service Manual

Models 2, f22/4, §22 g22/4, B24

Section: 3
Page: 3.17-2

HYDRAULICS

HYDRAULIC RESERVOIA
REPLACING RETURHN FILTER ELEMENT {cont.)

1 = Filler Houaing
2 - Houaing Cowver
3 - Hue {4

4 - Wagher (2}
5

B

T

- Comprassion Spring
- Fikar Aggembly
- Hax Way Location
8 - NutySpring
§ - Fikar Elenent
10 - Magradic ColwTin
11 - O-Aing
12 - +-Aing
12 - O=Ring
14 - Dinperbiar

Figure 3-11 Retum Filter Housing

Figure 3-12 Acturn Fitar Element




Section: 3
Page: 3.18-1

Sarvice Marual

Uodeln 5227 G204, 832, B22M, 824

HYDRAULICS

HYDRAULK: RESERVODIR

RESERVQIR DRAIN AND REFILL

Lza the following procecws to drein and refil 1ha
hydraullc resecvolr (Fligures 3-13, 3-14 and 3-15)

1. Lower the boom 1o the ground, apphy the parking
brake, ardd S0ap ihe angine, Reisass al ydradic pres-
sute i the systam (See warning and procedora on
paga 2.2-1 o Ihes saction).

CAUTKIN: Qo not place hands in hot
hydrauie oN. Hot hydraulic ol can cause
savere burmm and skin Iritation

2. Aetmewe the hydraullc resenviir deain glug (item 1)
and drain the hydreultc o intg & guitable gontalner.
Cispose of the dralned of progary. Den't polute!

2. Qaanarea arcurd the retumm bitar howaing (Mem 2.

4, Loosen amd ramove ke medraddie fatum I:HPE I:_lt'ﬂl'l"l
3) from the hydrauie Fitar paLsing.

NOTE: On cenain models the e pige must ba
suparaled, instead, o Iha rabutm ling hosa.

5 Loogen and remcwve the b head capserews and
washers (Ttams 4, 5, & B) aktacking the fllar howsing 10
1he reser-on.

6. Aemnowe ihe fabum fiker housing (tem 7). ingpect
The ubloer 3ol (stterm 3} and replace i necessary, Flace
alt parts on claan papes or cloth, to avakd gatting then

dirty.
7. Remove Iha difuser (Hem S and chean.

B. Loosan and emove the hgx rutfepring [[hem 1)
Froury Uhaa Bilkar shaot,

4. Ramowa Ihe filer element ftem 11) and disomd.

10, Clean the magneatic coasmn Hem 12) of A par-
ticles.

1. Inspect the o-fing (lbem 130 and replace § neceg-

12, Insal & raw fitar slemert [Item 11} Ass¢mbda
tha b nuttaprng (tem 10} o the shalt and tghien
urdll Bnug.

13 Locsen and disgssambie tha hydradlle swecton
pipw {itarm T4} from the stealnar jitam 15).

14. Logsen and remcwe (e afiralnes from the razeroe
Claan the swalner by back Aushing wath disssl fue and
Bl dry.

15, Clean tha inalds of the reservotr of resl, = wdags,
scala, maallic particies, dapasits, end cther residys
with hlgh pressire e spay of diesel iod. Harg wips
chaan with dry rage.

16, Irstall the clwarwd Straimer (hern 15) and reag-
semble the hydreulic auctlon pipe (tem 14). Usa
Ihread sealant,

17, Inzmlthe dralnplyg (Hem 1], L thread sealan,
18 Inslall 1he cleaned difuser (tarn §).

£ Insiall the fiter housng {iterm 7) and ks nabber eal
(Itam 8). Astambla plam washers, lockwashers, end
tiqhiett Rew haad capscraws unli sneg.

20, Reassarmbia the Fpdraulic eom pipe [llem 3],
Lise thread sealant

21, Install a mew breathar filter gesemiply (Item 15},

22, Perfarm sleps 2 through 7 of "Filing the Begersoir
O pere 3.15-1 of this secifan.



Sarvics Marual Section: 3

Models 523, Exd, A22, &2/, B24 Page: 3.18-2
HYDRALULICS
HYDRALULIC RESERVOIR

RESERVOIR DRAIN AND REFILL (cont.)

1 = Drain Pug 14 - Suction Pips
2 - Rpturmn Flilber Houghmg 15 - Shrainey
1 - Hydraulic Aeturm Pipe 1% - Brogwiher Filter

Figure 3-13 Hydraulic Reservair - Drain and Aefil)
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Page: 3.18-3 Models 522, 52214, £22, 62204, 824
HYDRAULICS
HYDRAULIC RESERVOIR

RESERVOIR DRAIN AND REFILL (cont.)

4 - Beraw (4]
g - Lociowashor {4}
& - Washar (4]
T = Aeturn Fiker Howalng
A - Hubbar Saad
9 - Dlifuger
10 - HuLVSpring
11 = Fittar Elemen
T2 - Magrieth: Cakumm
13 = O=Fing

Figura 3-14 Filter Housing Assembly Figure 3-15 Filtar Elament Assembly



Service Manual

Models B22, 52304, 822, 2204, 824

Section: 3
Page: 3.16-1

HYDRAULICS

HYDRAULIC CYLINDERS

DESCHIPTION

All hydraulle cylinders wsed o Lull 1oridifls are a doubla
acting, hon cughionesd typa with chrsmgd rods. (Fafer
to Flgures 31 and 3-2 for looatlons of hydraukc
cylinders gn the rrachinas.)

The bomm axtanslon, boom hgigt, carage #, amd
irame tll gylindars are aquipped with exiernally
meated bourdedBalarce vakees. The countarbalancs
vahvgs prevent mowvesnant of the cylinders i avent of
downsirgam hydraulic (e failure or leakage threagh
e control vakees o flitings. The countarbalance val-
v prenvanl migvament of the cylindars whan [he en-
Aleya |3 o, aven Fthe eandesl valvg |evers ara cparaled.
Tha coynterhalanse valves alzn piowide ovar relled
peatecton.

WARNING: D¢ ned ramove courmeérbalansa
yivas from cyHndess an (e machine while
the cylinder in undes load (extended). IF a
caunterbalnmes viklve st be removed, Tirm
retrucd 1ne cylinder and remowve 8!l hydrauke
pressure in Lhe circuil. Wear eye prolection
when removing courterbalance valves

YWARMING: Hydmudic cylnders squipped
A with counterbalanga valves may have
hydravic presgane slorad wihbt ihe cylinder
avan afer the cylindar i removed brom lhe
machine I & courlerbalance vabve myxt be
ramoved, do 2o carelully while wearing eye

proleciion,
CHECKING CYLINDER CONDITION

Llae 1ha folbowing procedures lor chagidng e condi-
tion of hipdrauhie o indars;

Exposad psion rods can oa dasmagped by Impact with
kard ohpects. N the smocth surkace of the rod s
nsarmed, tha rod seal may s damaged.

EXTERNAL LEAKAGE - If tha ¢ylindar end caps ars
leakieyy or il the eylandar laaks anound the rod, he seals
mist be replaced.

IMTERMAL LEAKAGE - Leakages past the peston s2als
nscle the cylindgr can cawse sluggish movesmsnt o
galtling under kesd. Fisten [sakage can te caused by
wiom pigton seals ar seored cylinder walls, The later
meay De carusad by cararminedion i ha hydraudic o

Usge the figllowing procedurs to check the hydmauls
cyiinders lor Imarmal laakac:

1. Lower e bogm 1o tha ground. apiy tha parking
brahe, retract s cylinder, and slop the ergine.
Release all hydrauic pressre in ihe gystem. See
waming ardd procedurs oh pane 321 ol this sactlan,

2 FAemowg lhe hoae af Ihe Bass and of the odinder
and plug the hose

4. Slart the angine ared activate the control that wil
sUppy hydraubc gil te the rod end of the oylinder.

4_ | thara & leakage Irom the disconnectsd and of the
cylinder, remowe tha cylibcer and Make Fepeirs.

5. I1ihers |3 00 lgakage, cormact the hose and tghten
MOTE: | Percdically inspect cylinders for excessive
play &l the £ylinder pivee ands. Excosshve play indk
cates wim bushings - replace bushinge when wam.

HOTE:  Whan e maching ar cyiwiders arg storad
refract the eylinder rods to protect teem.

CYLINDER OVERHAUL

Usa the following procedurs 16 repac 8 hedractlc
eyiinder

1. Lipwar the boom b the ground, epply the parkeg
breke, retras? ihe Syilnder and step the angine,
Felease all hydrawlic preasUre in the 3ystam (Ses vwarn-
g and procedung on page 3.2-1 of bhes sectlon).

2 Remdava and pug e hoges frpm the aylinder,
3. Dram and ramous the cylinder bom the machine

CAUTION: Use suilable Blacking and liftting
cavices when remaving baa vy machine com-

gl
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Sarvice Manua|

Models 522, 52214, 823, 22/, 524

HYDRAULICS

HYDRAULIC CYLINDERS

CYLINDER OVEAHALUL {cont.)

4. Carefully remove courtertalance vahals) I 20
squipped (Fea Fligure 3-1G).

WARANING:  Hydmulle cylinders equipped
with countarbalance valves may have
hydrmulic prassurs stonsd within the cylinder
aven after I eylinder B rembwed rom the
maching Ha counterbalineo vah'e mMust be
removied, do 5o carslully whilo wearng eye

protecticn.

5. Agfar I the Lull Parts Book for your moda forkkd
o 22 tha arder of ylinder dliaassamby.

€. Waszh all parts in gohvert, Dry with compressad alr.
Dhiseard ol soals.

T. Inspect parts for scratches, nicks, @, Feplace as
neachand, I the plston hes seralches, replace IL

& Clean and Inzpact the cWindar hoshrg Bora, 1K
has scrtches lassthan 020 kchees LS S, il can
b reconditlonad with a eyiindar fearss.

9. Ingtak new pheof Dushings, A% faquifed, st a
hydraulk: press. Refer 1o 1ha Lud Pans Book hor bush-
ing part mumdlers.

10. Inistall all reew sealy. Refer tothe Lol Fards Book
far zeal kit pad nember,

11. Put oi or patrolaum jelly on all gaals

12, Refer 10 the Lul Farts Book (oF ofdar of cylindet
assambiy.

13, M the cylindar is equipped with 8 rod bearing
retaimar, tampomriy place a plece of cardboard of a
Ay betvwean tha retalrar and dhe rod 000 rod will ol
b darnaced.

14.  Inatel the piston using 3 naw lacknut (F so
equipped) and tighten to lorque speciticallons (see
Takfa 3-8}

15, |nstall new satscrew fylan plugs (f so equipped).

16, Inmall the pesemiply n the Gylinder housing,

IMPORTAMNT: Becareful negt tg-damage the plston ang
el baaring seals when Ihey are installed o6 Iha
cyiincar housangy. H she 2ylindar howsirg is held vert-
ally dusing thie procedure, Hame is less chance of
darmaging the seals.

IMPORTANT: IMacylinder was damaged and rapained
of raplsted, comtaminants fom the demaged oom-
ponard wil ba in the hydraulic gystem. The gysiem
muet be chaan before instefling niw Or rebult com-
ponams.  [(See ‘CQeaning and Flushimg Systemn® on
page 3.11-1 of this sectice.]

17, Il conmtarbalance walvelzh if 50 eguipped.

18, Install Ine cvndar an the wsehine and connect
e hoses 1o the cylinder,

WOTE: Se8 Torque 3pectficanon Takle In Section 1
Tor tightening Mydraullc [Ina fittings.

19, Gtar, the engeme and actuate the contrc to nao
Ihe cylinder to both extregmes saveral limas. This will
fowse air from tha elinder.

20. Stop the enfing and check for eaks.

WARHNING: Hydraulle fluid under pressurs
can panetrale the 2kin and demag s e ayas.
Flizid leaks under presauce may nolb be
visible, Usea piece ol candboard or wopd 1o
find fadks. Do not Use Bara hande.  Wear
faty goggles 1or eye protection, H fuld
erdary akin or sys, get Immediate medical
attanthon.

21, Check Ihe hydreullc reservolr. Add hydmulc od
ag rigeded.



Service Mariual Section: 3
Models 822, 82219, 622, E22/4, B24 Page: 3.19-3
HYDRAULICS
HYDRAULIC CYLINDERS

CYLINDER OVERHAUL (cont,)

i

L

e Ry
I_f,-"
|
Menlford Type Cartridgs Tves

Figure 3=14 Ccunterbalance Yalve Removal
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HYDRAULICS
HYDRAULIC CYLINDERS

CYLINDER OVERHALUL (cant.)

LG bt

Flston

Threkdad Pigdon

THREAD TORAQUE
3/4-16UN 11ZFT/LBS
1-14L/H 265 FT/LBS
1 1/4-12UN 507 FT/LBS
112120 815 FT/LBS
13/4-12UNM 1460 FT/LAS
2-12UN 2187 FT/LBS
2 1/4-12UN 3127 FT/LES

Table 3-8 Hydraulic Cylindes Piston and Piston Locknut
Torqua Specificationa
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HYDRAULICS

HYDRAULIE PUMPS

MAINTENANCE

Hydrauc pumps 0o not require pefodic maimenance.
Thay arg, however, dependent gn the care ghwen to e
regt of the system. Corfarmination, ke bydradic ol
level, rastrictad ol passages, of Aty of Implcnety
do|wsted rplled valves can all caygs premalurg MR
faliurs,

Dunng the daily maintenance nspectian, examing tha
pumps for skgns of Jaakage, With the engine runndng,
lI&ten far unkesual pUmp nodss What crad ndicate pump
cavitation or crgrhweating.

TROUBLESHOOTING

Pafer to page 3. 21-2 lor procedures for foubleshood-
ity bypdraules pume problismes,

PUMP OVERHALUL

Fsfer o 1ba amp ranufachurar's iireratyre kor oataded
avartal procedures (obdzsnabie from the Ll Car

porathon).
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Service Manual

Page: 3.21-2 Models 522, 520748, &22, 622/d, k24
HYDRALILICS
HYDARAULIC PUMPS
TROUBLESHOOTING
Proilem Fosgdhle {2054 Camectan
I.  EXcossivie pump noiss. Loy ol bl koAb e v, %ﬁﬁﬁ:{' ":r'l'lm;;*;t’!:
Alr in the 3ystem, 1. Dperate hydraullc sysiem unlll

purged.

2 Chack miet {sustion) lines and
Miings for wir leaks.

3 Aeplacs pump ahaf seal

Vacuum sond Hian,

1. Check [Nkt (auciion) lines and
Mtz for resiriclions

2. Check reasrvglr breather 1fer
condHipos.

Ol teer ik, B cartain cormesd ype of of i used
for rediling or adding ta he syslem.
Cold wonther. Run hydraulic system unll unit |s
wrm 10 the fouch and nolss
disappears.
. Pumip dwarmeating. Irierrul fanbag . H e bished thet axcessive

Interned leakege exisls, return
icls b mainiena nce shap fpr

evahrmtion end repalr,

Fluid level low.

Add vil 14 oparmaling leval

Wi, Systarn rt developing
PreEsaure,

Relief valve apen

Replace or repair.

Levas o Thoid imdermabby (allppuage).

Aetirn vehlcle to malmenance
shop for repabr ol hydrawlic ayatam,

¥, Loaw of fluid

1. Ruptured hydrsulic [iney,

2 Looas EHInga.

i Lﬂhinﬂ' GAARE O 4[4 D
PUMp o Gircuit

1, Check all externel connections,
ukirg and hoses. Tighten connec-
Wty replpce ruptured Iube or R,

2 Coserve maling sactiona of
pumg Tor keaks.

E | Hl_plli:l S0 |8 or Qazkods if
perasibls.

¥. Miscellaneoies.

Disconnected o hroken frive
MachanFE/ms,

Logate ard mparr.
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Modely 527, fid/d, a2, 622/d, 424

Saction: 3
Page: 3.24-1

HYDRAULICS

HYDRAULUC PUMPS

CHECKING PUMP FLOW RATE

it the pumpds] 5 Ruspacied o dalvarkng balow rated
Sapacity, use the iollpwing procedura ta chesk pung
fcnw rata (Fagura 3-17);

1. Lower the boom to the ground, apply the parking
brake and stop the enging. Felease all hydraulic pres-
sia in the system (See waming and procedura on
page X.2-1 of thks gaction).

2. Loosen and remcve the preggure line rose dterm 1]
fream tha pressure port of the purnp (tem 23 10 ba
testad.

3. Loosan and remove (e hax cap Jlem 3) kom e
top ol (e ratum diter heusing tam 43,

4 Assenble A fedraulic westar {lem 5) 0 a tegd loop
betweenthe purmp and retuen filter. Use Fydradlic hose
{Itarm &} with & manirmum burst pressiea fating of 12,000
pEl Hosa ernd filtings 1ar the pumg and retoen fitar
mugy be 1 1M18-12 JIC (37 ) female.

5. Dweterming the system's maximum rated pressure
twhich st apecified el satlg for the baorm host
and mxtand covitral vahsa), Sei ' Fluid Prosaures undar
*Specificationy” for your model forklit in Section 1.

4. Ad|us the pressura mief vahe zafling to 100 psi
v ERad o the BwStann s MAEmUm raed pressurs,

IMPORTANT:  Be sura the kad valve is opan beforg
slarting the engine.

T. Start the andgivw ared, whst i is &l normal opstating
temparature, opan o throtte coninel af (he way.
Stomty closeatha ioad valva tor load the Systam, (Do rod
Axncaad the syshem's mepdmpm rated pressug). Con-
finue koading witl the nommal operating temperaiurg of
the systarm B raached (see “Hydraulic OF Working
Temperalyre”™ under "Fpecificatons” far your model
feorkiitt kn Section 1).

8. Chpen the load valve Aecom Ihe mecdmym pump
fowr at Zero prassuie

8. Sewdy cicse the Ikao vaive urd the sygtem i el the
MEximuUm rabed pressurs, Recard the pump fiow,

10, Open 1hwe load valvs it ther pumip préesure is
agaln at Tenc,

1T. Shut pif the angine.

12 Diconnect the tegt igop irgm the pump and the
retinm flter housing, Recotinact e pump prasture
hoxe (tarn 1} snd nstall the heo: cap (Ham 3) atop 1the
raturrm filtar leawsing.

Py flwr 2t masimum pressure ahoidd ba 8l leasd TG
parcanLal the ratad puoap low. For rated pump fiow,
e "Hydrawulic Pump”, under "Specificalions®, in Sec-
tian 1.

Repalr or raplaca lbe pump f the pump Aow rateis less
Inan 75 percard of Ihe rated capscity.



Saction: 3 Service Manual
Page: 3.24-2 Modely 522, 52204, 833, a4, 324
HYDRAULICS

HYDRAULIC PUMPS
CHECKING PUMP FLOW RATE (cont.)

e
X

Al E
b
L,

1
\ I{’?
1 - Fresawre Hose 4 - Belum Fiker Housing
& - Pump E - Hydraule Tastar
3 -Hex Cap & - Test Loop Hosza

Figure 3-17 Checking Pump Flow Rate
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Modols S22, 532/4, 820, £22/4, 824

Section: 3
Paga: 3.27-1

HYDRAULICS

HYDRAULIC PUMPS

PUMP {MODEL 522)

DESCRIPTION

The hyddraull pump psed an the Model 322 farkdit is a
sngin gaar-type, driven directly Irom e rangmigsion
powres take off.

FUMF SPECIFICATIONS:
L - T Gar
Manufackyrer. ... ... oo Vekers
Maded . .. ... i 1|
GPM .. 2T al 2500 AFM
Aporo Weight ..o 131k
REMOQVAL {Figure 3-18)

1. Lower the boom , apply The parding teaks arnd slop
the engne. Aeleass all hydralic prassurs o tha sym-
1@m (3 waming and procedura on page 3.2-1 of thia
Sacticn),

2. Chan the pump and sumounding area befors
rafmdving the pomp, Use steam cleaning squipmant f
avaiable. Do ngt allow weter Inlo the gyetem (he sore
hosa fitlkygs are thoht),

WARNIHG: Do nol place handa in hal
A bydraulic ol. Hot hydmaolie cd oan casse
apvore Burny and skin imiation,

3. Rermcrve the ralf Aange assembly Jlem 1), Oetach
and poglilon the zucton ling ftem 2) oul of the way and
ap-

4. Remcwa the o<ing ftam 3] and cap the pump
aoening.

5. Aemove tha four balks (e 4 and |oekwashars
{lem 5) mounting the pricdty vahe [em B 1o the
pusnp. Remowvs tha priortyvalve, with hoses attached,
and pogition out of the way., Femova 0-Reng {ftam 7)
Cap prioty valve and DU Operings,

&, Remgye the bwo bolls and [ockwashers (e 8 &
Sh wraunting ibe plamp o the trangmission power taka
off.

7. Remogve the pump (tem 10]. Puling siradght back
Uil the splhmed drtve shalt of tha pump ks Irge, ard it
from machire.

8. Coved the ranemassion powar take off opaming to
prevent difl from erttering the drive unil.

INSTALLATION

Y. Henmwtd staps 3 Whislagh B abarea.

NOTE: Ingtall rew g-rings {(tarmg A,7] in step 4 and 5
pbove {52 Parls Book].

NOTE:  Relar to "Bolt Torqus Specication’ and
"Tortqua Speaifcations o Hydtwd s Ling Cannastiong
i Section 1.

IMPORTANT:  To avold damaging a new oF rebubl
nadraulic pmp, T the purng &l 2ar prassube -
Ieods in rgutraly lor gt laast five mimutes Badtre puttind
i pump under load. Check for leahs.

WARMING: HydraulNe fluid wider prassura
can penetraly 1ha wkin ak] damaga e eyan.
Fluid lexks under presgure may not be
vimhle l#e 4 piets ol cardboard or weod 1o
Tind leaks. Do not use bare hends.  Wear
safety gogoleq Ior aye pridection. 1T Muid
emers skin or eye, gel immediate medical
ateriion,



Section: 3
Page: 3.27-2

Servica Manual
Modals 522 S04, 822, 82074 24
HYDRAULICS

HYDARAULIC PUMPS

PUMP (MODEL 522) (cont.)

{ - Haif Flanga Assambly 6 - Brake Priodity Valve
& - Sugtion Line 7 - Q-Ring

1-0-Ring E - Bok, 1/ (2}

- Badl, 378" (4) % - Locioweshar, 11 {2}
5 - Lockvaaher, 36" {4) 10 - Pump

Figure 3-12 Hydravlic Pump Ramoval
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Section: 3
Page: 3.28-1

HYDRAULICS

HYDRAULIC PUMPS

PUMP {MODEL 522/4)

DESCRIPTION (Figures 3-1%, 3-20)

The two hydraulle pumpa wsed on tha Modal S22
forklik are drivery Frewn IR transmiseion power Laky off
thraugh an offset geathos (Pump Drive) (Item 25) with
g 1:1oralie Thefist punp &3 gaardype and 8 coupted
to the sacond pump (Ifem 13) which & 8 varEble
displacemani plston-tne with B ioad sanseling and pres-
sure lmiter conirgl.  (The |oad sersing contral 1=
designed o automatically ediust tha pump fiaw In
rBpcnade L0 & remote preasure gignal frm the oar
whatel power gaslst selecior vabie, & Wil adjust the
pump dispkacement 1o maintaln utlel pressune at a
Iervesd o AP matiehy 160 pal abewe heload prassona.
Tha pregayre lmiter comrol ovarrides (e o] Senshy
cortrel 1hug reducing pump displecamend |

FPULE SPECIFICATIONS:
FalPemp......... ..... ..... Gaar-Type
Mamfacturer. ... ... ... . Yigkers
Medael . e SGT 20
GPM ... =2 91 2600 APM
Apprae WEIghL ... iz b
Second Pump .....- o e PigtareTytwe
Marwdacturer . ... ... ... ... ... ..., Vickers
Medsl .. ME 159
GPM ... .. 27 ar 2600 AP
Approx, Walght ... 3% |bs

AEMOVAL - PISTON PUMP {FIGURE 3-15)

1. Lower the boom, apphy tha parking braks and stop
ther angita. Ralease all ipdraullc preasure in the sys-
tem (See Wwaming and procedurs on page 3.2-1 inThis
sactong.

2. Clean thg pump and sorrounding arsa bakoe
removing The purnp. Usa staam claaning squment i
aaiable. Do not allow wiler ine the system e sure
hose fittings are fght).

WARMING: Do nod place hareda In hot
Fydraglie ol. Hat hydraulc o can causa
sEwere Burmd ared SXin arriadion,

A Loosen the suction hose clamp and emove e
suGticn hose (tern 1) ardd cag.

4 Rerncova fillkng (Hem 2} and cap the pump opening,
S5 Tag, remegwe and cap threa boses {liems 3, 4 & 5).

& Femowe M g (tams S and cap e pump
apanlr. .

7. Buppor tha pump and remove iha o moonting
boits, flat wasshars, lockwashers and nuts [liems 7.8,
g, & 10).

8. Pullihg pump straight back, sapacting & frarm the
goar pumg and Tha spdingd coupling [liem 11) and Lift
HO s hen.

B. Femove the O-Ring (ftem 12) and covar 1he drive
apaning of the gaar pump It peavant dit Inam antaring.

INSTALLATH}N - PISTON PUMP

1. RAeverse steps 3 thiough 5 above.

NOTE: Install a new O-Rimg [llem 15} in Step 9 above
[zeg Parts Book).

MNOTE:  FAefer o0 "Boll Tooque Speciicationg’ and
"Torgue Speciications for Hydrendic Line Contections*
i Saction 1,

NOTE: To auoéd amaging a new or rebwilt hydrawlic
pump, ran the pumg g Zerg pressure (Contmus an
newral} far at keasl Mg minutes beiore putting the
pumg under load. Gheck for leaks.

WARNING: Hydraule fluld under pressury
can periralk tha $Kin and damags tha syes.
Fluld [enks under presgure may nat be
vislbl. Usea plce of cardboard or wood 1o
iingd leakm. O not vde Dare Rands, Wear
safety gogale=a 1ir eye protaction. IF Juid
amters skin or eye, gel Immwedints medical
atiprdion,

REMCVAL - GEAR PUMP (FIGURE 2-20}

1. Lpwer the boom, apply the parking brake and stop
the engine. Asgase ail hydeawic preasura in tha sys-
L (sae waming and procedure on page 3_3-1 ol this
seAiog.
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Servige Manual

Modeds 522, 53202 fo2, aloid, 624

HYDRAULICS

HYDRAULIS PUMPS

PUMP (MODEL 522/4){cont.)

AEMOYAL- GEAR PUMP {cont.)

2. Clean tha pump and sumnding area belone
remiving Ihe pumpe Usa steam ceaning equigment if
avallabie. Cho not alow waler Inlo the gystam (B¢ sure
Fecrta TiEINGS & tight],

WARNING: Do mot pleca hands in hal

hydraulis of. Hot hwdrulic ofl cat cause
Lrvare Bums arvd $Kin W1,

3. Ramove the pision pumg (rom e maching: pers
farm steps 3 (Rrcugh 3 undar Ramovel of Fisdon Pump.
Crower tha ghatt end of the pigtan pumg o prevert dirt
froam grtering.

4, Remcue thoa hatl lapge assamly (Mem 14). Detach
and mcha the SLCHIon Ting (M 15 o of e way and
REP.

5. Femave tha O-Aing {Item 18] and cap the pump
D ]

€. Remave the four bolts and nckwashers (tems 17T &
18] mounting Ihe pricrty manifold Jtem 19) 10 the
Ui,

T. Separate the prgrity manitid koo he pear purmjs

and, with hoses ahached, posiion o of the way
Rafmue O-Ring fam 20]. Cap prlesty maniiokd and

PUME OpefanGs.
8. Aamove 1he iwe boltes and e kwashers (Iems 21 &

22) and two nes and farwashers (lems 23 & 244
Ui the gaar pump bo e pump drive (Jhem 251,

5. Sunport the gear pemp ard pull @ stralght back
separating the qesr pump from the pump drive. ard it
purng Irom maching.

10, Rgmove the O-Ring dterm 26). Cover the pump
drive cpaning to prevant din irom snkeang

INSTALLATION - GEAR PUMP

1. Reverse gtepa 3 through 10 above.

MOTE: Ingtall mew O-Hinge dtame 12, 16. 20, & 28] in
steps 3 5. 7T and 10 efowe [see Partg Book].

HOTE. Reler to Boll Torque Speclications” and
"Torqua Speciications lor Hydraulic Line Connctions”
in Secton 1.

MNOTE: To awpd dlarmaging g new or retaill hydaulic
pumg, run the pump gt zerg pregsure (contralg In
rgutral) for gt least v minnles before putting the
purp ucer [cad, Chack for bk,

WARNWNG: Hydraulk Thid under pregaure
CaAn peaetrate tha skinand damage the eyes.
Fluld Isaky under presasurs may nct b4
vigiblg, U%y a place ol cardhoard orwood &
fAnd jsaks. Do not use bare hands. Wear
aairty gogglaa loe aye prodecten. 11 llud
priers 3hin o gy, gat immediate medical
witemilon,
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HYDRAULICS
AYDRAULIC PUMPS
PUMP {MODEL 522/4)(cont.}
1 = Sustion Line ¥ - Bolk (2}
2 - Hytfrmalic Fiting E - Plain Washer (2]
3 - Pressurg Lineg 1¢ Power & - Loakwashar {2}
Asainl Sel. Valva 10 - Nust (2]
4 = Lina to Tank 11 - Coupling I\
5 - Compensaior Lins (o Powsr 12 - D-Ring -
Asaisd Sel. Vaive .
& - Hydraullo Fitiings 13- Fision Pume -
7 |
. [
[
13 12 11 | __l.;.l : H“\\f : "'-fh“,_
-,__ % . i - - | lJFu_E\I "-, 1'|III"""|
1 ' & " : l - e l'::") I', II',_ |
a L . g . 1 IIL"-"__| .
; / -'i.i ..-'"j
N / | I
e . ]

Figure 3-19 Piston Pump Removal
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Service Manual

Models 522, Sd, 822, 6224, 124

PUMP (MODEL 522/4)(cont.)

HYDRAULIC PUMPS

12 - O-Aing

14 - Hal Coupling

18 - Sucdion Line

16 - C-Hing

17 - Bok, 38" (4]

1B - Lockwasher, 'E™ [4}
19 - Braka Priority Yahoe
20 - O-Ring

21 - Bol, 172 {2}

22 - Locikwasher, 157 (2]
3 - Hut, 12° (2)

24 - Flatwn=her, 1/5 (2]
25 - Pump Drive

25 - C-Ring

2T - Guar Pump

Figure 3-20 Gaar Pump Removal
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HYDRAULICS

HYDRAULIC PUMPS

PUMP DRIVE {MODEL 522/4)

MAINTENANCE

Tha pump drive 3 (ubncated wibn transmission luld
Ihegugh a small port Inike Iop of the housng (ke Auld
refums to the ransmission Ihegogh he bottom bear-
iy]). Periodically check the port to make cefain i ks
open and Nl restricted by contaminates.

REMOVAL [Figura 3-21)

1. Lower the boom, spply the parking breka end stap
the angine. Release all hwdraule preasura in the sye-
tam [see waming and procedurs Gn page 3-2-1 of this
sacho].

2. Claan 1 pump drive area before ramoing ihe
pump drive.  Llse steam gleaning eguipmenl § avail-
abia. Do not allow water Infothe system (be sure hose
fittirg e tight).

WARNING: Do nod place hands in hot
hydrawlic o, Hot hydraullc oll can causs
aevara buma and aKin miathon,

3, Locsen (he suchion kose clamps and remowve the
suctlon hoges (Hem 1) end cap the hoses and pump
Ttings,

4. Tag, remone and Cap fve hoses (Item 2.

5 Cep pumg (1tem 3) and pricrty manifold (ltem 4}
fitimgs.

€. Remowva the two Holts and [eockwashars (Hems 5 &
£} and two ruts and flatwaghers, [iems 7 & 8 mounting
the pumpa ta tha purng driva.

7. Support and remove iha fUMES 35 On6 nlt, puising
pusnes Slralght baek urdd spearated lom the pump
Ariver, dand |ift I rraching.

B. Remove Q-Fng Mem 5 ard covel shall and ol
PUMED bo- prewvier gt from eevtering.

9. Remowve tube am 10) and i#tlrng (tem 13) from
pump drive and cap tube and pump drive openings

10. Aemocve fwo bohts and [oohkwashera (hems 12 4 6)
meunklreg the pumg dive In 1he TANZMIiESIoN pHrswha
Lakia cHf.

1. Suppont pumng dreve (approcamate weighe S0 05
ard pull tt strlaght back urmd Separatad irom ransmis-
son and NI T reehine.

12, Remove O-Ring (tem 13] ard cower the pump
drive cpannga 1o preverd dirt lrams ertering.

INSTALLATION

1. Rewewse stape 3 through 12 abowve.

NOTE: Insal nenw C-Airgs s © & 13) in sleps B
and 12 (see Lull Pans Book).

NOTE: FReler 1o "Bolf Torgue Specilicallons™ and
"Targue Specficatlons or Hhadrawlke Line Connesctions-
n Sactlon 1.

2 Badare slar-up retnowe the fil plod (evs 14} and
I puamp drive with 12 figid ounces of IrRNEMgSICN
fluid. Instal mug

MHOTE: Fow ransmission i specificatians refbar 10
"Tramemiesion Fluid on page 2.5-1 in Seglian 2.

3. Bleed the hydreudic brake sysiem {see Braka
Elsaaing Frotedura on page 10.2-5 40 Saction 10).

OVERHAUL {Figure 3-22)

1. Dhsassambio the pump drive ana chkean bareh area.
Flaca on clean m@par or cloth 1o evoid gelting 1he pars

dirty.
2. Rermove four sackel haad soraws (tams S).

3, Separate housing al seam. Pry apan ab notehes
flbarma 11), top and batonn

4, Oneca disassembled, wash all pals in 4 clean
mingral od sohvent (or other NoN-COMosive claanes),
Oy parts whh compragsed a,

3. lopsect beadngs, gears. shafts, elc Ior wear.
Feplace as necessary.

6. Asaembie parts gz illugirated. NOTE: Bearings arg
light {wets tited e the houwsing halves.

7. Apply sdicore seplant (o cleaned mating aurace of
ang tousing Fall anly. bators assembly.

8. Imstad the four socket hegd sorews (tems 59 amd
wra 1a 110 ks sach,
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HYDRAULICS
HYDRAULIC PUMPS

PUMP DRIVE (MODEL 522/4) (cont.)

B - Flatwagher, 1/ 2)

1= SucUcn Linea (2) 2 - O=Ring

2 - Hydraulie Hoaes (5} 10 - Tmramdssion Fluid Line
3- Fump 11 - Hydraulic Fitting

4 - Priority Manioid 12 - Boll, 172 x & }&" ()

L. Boit, 1/ x 8 1/ () 13 - Oy

G- Lockwagher, 1/ (4} 14 - Fill Flug

7F=NuL 172 {2) 16 - Pump Drive

Figurg 3-21 Pump Drive Removal



Service Manunl Section: 3
Modeln 522, SEard, 022, a22/4, B24 Page: 3.28-2
HYDRAULICS
HYDRAULIC PUMPS

PUMP DRIVE (MODEL 522/4) (cont.)

1 - Hausing, Hal (2 7 - Washar [d)

2 - Shatt, Transmission Orive - Redaining Ring (4)

2 - Shatt, Pump Drive B - Sockel Head Scrow ()
4 - Spur Gear (2) 10 - Plog |3}

5 - Ball Bearing {a) 11 = Notzh {2)

8- Key (2)

Figure 322 Pump Drive Disassembly



Section: 3 Secvico Manual
Page: 3.30-1 Modals 522, 52204, £23, 522/4, 621
HYDRAULICS
HYDRAULIC PUMPS

PUMP (MCDEL 622}
DESCRIPTION INSTALLATION

Tha hydraulic purme used on tha model G222 lorkf iz a
single pear-typa, driven directly fom the lRNSMISSom
Pl taka ofl, The gump Ingorpoates an extamely
adjusled piet relbel vaive an 3 prioity cacuil

FLMF SPECIFICATIOMNS:
............................................... TyTore
e 1 BE 2500 RFM
.......................................... T fbm

REMOVAL {Figura 3-23;

1. Lerwar the Boom appdy tha parking orakes and stop
e gngne Felease gl hydreulic pressurs In ha sys-
L0 (5ae waming and procedune on page 5.2-1 of this
sendban).

2 (loan the pump and sarounding arsa befora
remcving the pump. Lse sheam cleanimng equipmant
avadable. Do not allcw water Info the syshem (be sorg
hesa fHirgs are Sghl).

WARNING: OCo not place hands in hot
ydraulic of. Hot mydmdie of can causa
savere bumny and skin iritalion.

3 Remova Iha two hedl cowpling aasemblles (tems 1).
Aernove theres hesas (tanns 2, 3 & 4) and cap, Femowg
Fydraulkc Rtthng (Irem 53,

4. Remave two C-Rtinga lema B and cap (ks pump
OpRNINGS.

5. Remove hig bolts, [grdsashers and s (iems B
& & 7) mourting the pump 1o the tTRnRsmisgicn powet
take ofl.

6. Famove the puEng (fem 1) mdliog =teighl back
witd whe pump's spined shatt is Hes, and I from
machime.

7. Covel e trArgmesson power taka off apanng to
preserd dirl fredm enlening Ehé drive wnit.

1. Aeverse staps A tvough 7.

MOTE: Ingtall new O-Ringe (llems J) in gtep 4 (zpg
Parts Book),

MOTE: Rafer o "Boll Tomgue 2pecificalions” and
"Torgue Specifcationg for Hpdmulo Line Sonmectlons:
in Sactlan 1,

MOTE: To awnid demaging 2 mew or rebudlt hydraulic
pump, men the pomg af Zern pressure (oorfts o
nautral) for 8l least five minutea before putting 1he
pump unger lcad. Check for lagks.

WARHIMNG: Hydradic fluid under pressure
can pansiratée ihe skin ard damiag e the eyvea.
Fiuld heaks under presaurs may nol be
visitla. Uss apieee of cardbodrd or woaod 10
Tind leakz. Do nol use bare hands Wear
safety goggles ror «ya proleciion. 1l uid
AnteA IKin of dye, et irmdnediate medical
aHantion,



Servigs Mamal Section: 3
Models 522, 52348, 422, 62204, B24d FPage: 3.30-2
HYDRAULICS
HYDRALULIC PUMPS

PLIMP {MODEL 5622 {corit.)

&
4
3

1 - Hatf Caupllng |2} §-D-Ring {2)

2 - Suction Lina ¥-Bolt [2)

3 - Line 1o S1eer Priority Valve # - Lociopaaher [Z)
4 - Liria 10 Brake Yalve P Nut (2

S - Hydraulc fitting 10 - Hydrauwlic Pump

Figura 3-23 Hydraulic Pump Removal



Sectlon: 3
Fage: 3.31-1

Earvice Manuxl

Models 572, kra, 822, g2al4, g24

HYDRAULICS

HYDRAULIC PUMPS

PUMP (MODELS 62214, 824)

DESCRIPTHON (Figuras 3-23 & 3-25)

Thie hwe lrpdraulic purmps used an the model 62243 and
824 fordifis ara driven dirsctly fom h tansimigion
power lake o The first pump (hem 27) is a gear-ype
and  coupied 1o e gecand pumnp (fem g which s a
variatie displacamesm pistor-type Incompa—raling a (nad
sansing and proeswe imiler corrd.  [The load seng-
Ing cormrgd & designed 1o automatically adjus the
pump fiow o response 10 @ emokd pressure signal
from tha rear whoal power assie selecior vabve; B will
atl|Let Wiy Prmp dispdedarnent b marlsm cukled pres-
suio ot a lpved of pppecoamataly 160 psi abowe 1he 0B
pressire. The pressure [Imiter conbl gramides the
oad sansng control this reducing pump displace-
mend)

PLIP SPECTRICATICNS:
First Fumg....... Cear-Typa
(L E T LTy Viekera
WS ..coconsnnisimnmes s rmras o smem o s e e GTx
PP s comranr e . e s 1 at 2600 RFM
AL g . ereerr 32 |ES
=L N T T T, Platon-Typa
kanutactungr ... - WICkars
Model. . e e ME™
L 1T R 25 at 2500 RPW
Apprece welghl .o 35 |bs

AEMOVAL - FISTON PUMP {Figura 3-24)

1. Lower the baorm, apply the parking brake and siop
the enpne. Release all hydrauic pressure in the 5ys.
T (39 Waming and procedurs on page 3.2-1 of this
saction).

2- Cegn tho pump and surroundng ares belore
remicrying tha pump. Uge steam clegring eguipment if
gvaiabie. Do nol allow water I tha gystam (ba sure
Fesd Fittirgs ang o).

WARMNING: Do noil place handx in hot
hydrauli; 0. Hot Inpdraulic oil can cause
povere burns and akin iritadion.

3. Locsen the sucllon hose clamp and ramove the
sction hosa (loem 1) and cap.

4. Remoygfitings {hem 2] and captha pomp oparing.

g Aemave (3 hydraulc hoses (temg 3] and THings
(Mome 4}, Cap pump opantngs.

6. Support the purnp (Hem 5] and rmows o mout.
e et flandeshers, lockwashers and ruuts (Jlerms 6,
ERG.

7. Ful the purmg Sraight back, separating & frorm the
gaar purng arkd e spdined coupdirg §tam 10). and [f
Fram machng.

8. Femows the ORING [Kam 11) and covar the drive
opanng of the gees pump i prevant Jirt from ertermmg

INSTALLATION - PASTON PUMP

1. Revetso staps A thraugh B abowe.

NOTE: Ingtall g new O-Ring Jigm 11] dn step 8 above
{sea Party Hood}.

MOTE: Refer 1o "Bolt Torqoea Specificaticns™ and
Teowrdua Speeifieatites for Hyddolic Line Cavmections’
In Section 1.

NOTE: To avoid darraging e new or rebull hydraulic
pump, run the pump at 2ero pressure fconircls I
neutral) for al leasl e minutes Before putiog e
puergs Uhder icad. Chesk (or leaks.

WAHNING: Hydraulic fuid under pregsure
AN panatrate the akin and damage [he ey e,
Fluid Waks undar pressuda miay nob be
visiile. Usa a pice af cartdboand or wasd 1o
lind leaks. Do ncl use bare hands, Wear
LAty Qoggles for eve protection. I Tluid
witery skin or gye, gel nmediate medical
ablention.



Service Manual Sectlon: 3
Modals 522, 522/, 520, 62274, 824 Fage: 3.31.-2
HYDRAULICS
HYDRAULIC PUMPS

PUMP (MODEL 62274, 824) (cont)

1 = Suciion Hoa & - Balt (2)
- Pycdiraulic FRH NS 9 - Fletwasher (2]
3 - Preasure LIne 10 Powar Asyigt 10 - Lackwashor (2}
Salacior Yalve 11 - Nut {2}
4 - Lir to Tank 12 - Goupling
5 - Compendator Linl1o Power 11 - O-Ring
Astied Selecior Valva
8 - HydrauRo Fittings [3)

7 - Platon Pump

Figure 3-24 Pizton Pump Removal



Section: 3
Page: 3.31-3

Saryios Manual

Models 522, 522'd, 522, 82204, 524

HYDRAULICS

HYDRAULIC PUMPS

PUMP {MODELS 622/4, 824)(cont.)

REMOVAL - GEAR PUMP {Figure 3-25)

1. Leswitr v BOORY, ApDly IR parking brake and stop
the engirme. Felease 8 hydraulic pressuwe Inhe Sya-
tem {geawaming and crocedura on page A.2-1 of this
gection),

2 Claan ihe pumps and sumaonding ares bekora
rAmoving the pUmps. LUse steam cleaning equipHmeHT
davallable, Do not diow water info the system (e sure
hosa fitings are tlght).

WARNHING: Do not place banda In hod
Fytinndks ai. Hed hydmasic ol can causa
zavere burr and akin Irilabdon

4. Rerncte Ihe plston purrf (tamm T) Fom the machina:
FPerform stepa 3 1heough 8 under Rentoval of Flston

Furnp and cap 88 ports to prevent din from ertering

4, Remcve iha hall Mlange assegmbly tem 15}, Detach
and position sucthon ine (kem 18] ot of the way and
cap.

E. Remove CO«Aing (kem 17y and cap the pume open-
ireg.
€. Remcve four bods and lockweghers (llems 18 & 19)

meymtEng the priosty vahve [bedn 20} L4 e gaar falmp
ftem 21).

7. Separate lhe priontywalve irom tha gear pumpand,
with hoses anached, poshion out of the way. Remove
GHAing (ttem 22). Cap pricdly valve and purmp apan-
ings

B. Remoua the two bolts, lockwazihers ard nuls [Tlieams

23, 24 B 35} moyniing the gaar pum to the transrnds-
son B T.O. Flangea.

2. Support the gear pump and puid & stralght back,
saparating the gear pumgp om the pumpdrie, and i
pump krom machine.

10, Ramowve O-RIng (ltem 267 and coner ihe fransmis-
sign PT.0. gpening 1o presert dinl from enberng.

INSTALLATION - GEAR PUME

1. Revarsa steps 3 throlgh 10 abave,

NOTE: Install new O.Bings Jlems 13, 17, 22 & 26} In
staps 3, 5, 7 and 10 above (aes Parts Book).

METE: Hefer (o "Holt Tomus Specificabons” and
Torque Spectficalions for Hydraulke Line Comnechnns”
I Sacthon 1.

MNOTE: To avold damaghng 8 new or rebuitt bydraulls
pump, Tun e pump at Zerc pressung {controls o
neutral] lor at lsasl e mingtas bBefore putting the
pump urcler lcad. Check Ior lsaks.

WAANING: Hydrbadic S uredér prasium
2 paisiraba e shin and damaga he eyes.
Fluid lsaky und#r pressure may not be
visibe. Use a pwce of cardboard o wood 1o
find [eaks, D0 rol uge bere hands. Wear
sabaty gogoles for eye proleciion, 11 Mud
enters 3kin or aye, get Immedisie medical
nitenthon



Service Manual

" Modals 522, 5224, €23 82204, 424
HYDRAULICS

Section: 3
Page: 3.31-4

HYDRAULIC PUMPS

PUMP {MODEL 622/4, 824} {cont.)

7 - Pislon Pumg
13 - O-Ring
15 - Hall Flange Assembly
14 - Suitlon Lina
17 - O-Ring
18 - Bols {4)
19 - Lockwishars ()

20 - Brake Pricwity Wahea
21 - Gesr Pump

22 - C=-Rlng

25 - Balts (2}

24 - Lockwaghers {2)

25 - Nuls {2}

26 - D-Ring

Figurg 3-25 Ge#ar Purmp Removal



Saction: 3
Page: 3.33-1

Sarvics MAntal

Mogely 522, 5224, 522, S22, §24

HYDRALLICS

DIRECTIONAL CONTROL VALVES

LOCATION

Reder to Fgure 3-1 and 3-2 on pagas 3.4-2 and 3.7-2
o loeat | eans o ohwt wiatbemle dlresilonal contiol vahees on

= machines.

MAINTENANCE

Hydraudie valvas do nat require periodic meintesnance
ocither than checking for leakags and proper opanation,
If a8 pressure rellel vabeg |3 suspeched of oparating
impropedy:  FRefer o “Chacking and Adjusting Caell
Pressure on page 381 of this sectlon for chacking
and atfjusting lor comect operaling presaure.

TROUBLESHOQOTING

Refer 1o "Systerm Troubleshooling® on page 3151 of
Ihiz gecilon for probable causes and ramadies boF
oM wahag operalion,

OVERHAUL

Uag the Iclowing procedures when disaszembling
vulves:

' Do ot perform hyorawllc valve ntemad servics work
o the shop floor, on the ground, ar whars thera |s
danger of gust or dit bedng blewn into pars, USE
DMLY A CLEAM BEMCH AREA, Becertaln afitools ara
clean &nd tree of grease and dir,

" Durirng disassamby, B careid 1o idenlify the pars
b reaasermnbly, Spools are aelecthealy fited Lo vaba
bodkes and maust be returmed 1o the same bodies Fam
whach they were removed, Vabae sectlons met be
ragzaemnbled In the gema orier,

* Whon i is necessary 10 clamp a valve hogsing ina
vise, LS Breme cawge G ngl damage the oom:-
ponenl T posglie, use & vise equipped wilh laad or
brass jaws or pratact the comgonant by wrapping i in
a pralsciive coverning.

* Al valve housing cpenings should be seafed when
componerts are remawed during servige wark. This
will prevent lorelgn materlal Irom eoteting s housing.

* Wash all vaheg componenis in a cean mineral ol
=0lvant (OF other pON-Cofrasive cleaner). Dry parts with
compressed alr and place on @ chaan surtace ber in-
specion Do notwipe valvas with wasts papar or @gs.
Lint daposhad on ary pacs may anfer the hydraoic
Systam

" O NOT USE GARBON TETRACHLORIDE a5 &
Chaandr] sobvanit &% & cances deterigratlon of nubber
seals.

t After parts are Cleanad and died, coat them mme-
cRetety with a ruest-inhibing hydrautic cll. Then be surs
(o kpep the parts cleart and fres of mwlsture antil they
Arg Al

* Carefully Inspect valve springs durng vakve dises-
sefnbly. Replaces all gprirgz that show signs of belng
fotkad or berd, ar contain Droken, fraciured or sty
cols.

MNOTE: Directioral coairgl valve apools gre installed n
e valve howsing By a salect hana It This is dane to
provioe the dosest possitda At batween hawsing and
sped for MIMIMLIM Intgrmal feakage ang MAXIBALIM
hiiding quelities. Therefore, valve spoocls and bodias
gra fmlshed for service only in matched =ats arnd are
ret availabla inciviclually for replacement.

Uz Ihe fol ki ng procedures whan assembling val-
A

* When assembling valves, ba surg thet Iney ang keapa
abacuely clean. Wagh parts i a cfaan mineral ol
Earvand, Bicer dry with air, then dip i hnpdraglic gl with
nost Inhibitor 10 prevent nygting. Thes will alge aid o
asaembly and provide Inikgl lubrcallon Patrolaoem jally
CAN Also Ba ussd bd held sealing rings in place during
amsembly, B u=8 spaingly as il can g the 3yshem
Mtars.

* Dewblecinechk at 1S a0 b sora that vatve mating
surfaces are free of BANTS and pairt,

* Replace all sepls and paskets when repeiring g valve
pssambhy (referto the LullPars Book). Coat new $eals
and gaskets with claan hydraulle ol prioe to assembiy
This will et darmage 2od help seal the vabve part.



Service Manim| Section: 3
Modals 622, 62204, $22, 82214, 224 Page: 3.33-2
HYDRAULICS
DIRECTIONAL CONTROL YALVES

OVERHAUL {cont,)

* Bgaurg 1o ingarl vabve apoals o thedr mentche horas
Vahsa gectinns mus also be sasemblod in thair comed]
e

" Whan mounding vaknes, be sUnethane B nodistonion.
This meary B caueced hy Unsewer Earssiont on ihe et
Iry Bedts and ci ling Aenges, urmevsr) moyding su-
faces, Improper [oeatlon af the vabve, o nsufficeent
allowaance For ling dpsnsion whan of temparaturs
rseq. Amy of thees may rasult in velve spood binding.

* Aler tightenivg bolts, check tha acton of e vahe
#pocks. |f there is any stieking or binding, adjust ban-
sitn af mouniing baolta



Section: 3
Page: 3.37-1

Servies Manual

Modely 522, 53204, 622, 522/4, 524

HYDRAULICS

DIRECTIONAL CONTROL YALVES

BOOM CONTROL VALVE {Modeis
622, 5224, 622, 622/4, 824)

DESCRIPTION

Tha two-spoal boom contral valve |3 & Husco Mody
#1725 which o incated 10 tha Aghl of tha operator I
the oparatora cab.  The wvalve ts a fgur way, Lhrea
peasiton, pen cantar typa, with 1Tha two spocls comrl-
bad by one "Jorysieck™ Famdle,

T vahie InConporates an ademally gofusied presses
redlef walve (rmadn rallgl), The relied vahwe |imitz system
prassurs, protacting 1he system from gxcessha prgg-
suxa. Hydrgulc off Apw 1hel woukd mceed the at
pressure |3 routed 10 the hydraulle o reservolr.

Theenging must be operating befare thare can be amy
vahg nebon Wil tha conirgd handla m the neutral
posMian, Prdracic of will Bow through the vaive and
contne on thrawnh the system, ratuming s smluaiy
1o the regervDi.  Movwment of Ihe conirgl handls,
howrgver, will divect varaullc of fiow 10 the desied
crclet, rasulting In hydrauklc cyiindar movemet,

Mewing the Eanale 1 the gt will extend tha oo, B
Chwx Berfi willl retfacck che Beam; modaiward will radse the
hoom: forward will lower tha boom (Figwes 330
throwgh 3-37}, Fwo funclions may be aciuated at one
time, 1o varyling degress, depsnding och placement of
the contml handle batween the two funciions. The
Seoals are spring laadad, which will relun the handle
fo Ehis peiLi Rl patr&iflican wobie Peadmased

ADJUSTING PRESSURE RELIEF

To sdjusd the pressune falof vaka, follow tha Instrs-
tiong under “Checking Cauit Prissure on page 3941
of this sechon

REMOVAL

1, Lower the Doom, apply the parking brake and stop
the arpest, Fefaass Al hydraulle pressute n R sy
tarn [Sae warming and procedurs an page 3.2-1 of thin
soction),

2. Ramaove krab fltem 1), boot plate ([tem 2), and Do
(Ibem 1), Refmova valve coar (e 4) and clean 1he
valvia {itern 3] and swmounding arga, L'se staam dean-
ing squipmert ¥ avaiable, Do not alew water Intg the
sygtem [be sure mydraudig line somreglions ars bight),

4. Tag and remove al the edraulic lines (llems B)
conmectad (o the valve Capthe lines,

d. Aamenva Ihe theea moonting bolts, nuts and loock-
washers (Hems 7). Remove 1hee gpacera [l1zm §).

5. Hamcwe the valve (rom: the maching and cap walve
openings.

INSTALLATION

1. Agversa stens 2 lhwough 5 sbowve, and replace the
wiahiad COvEr.

NOTE:  Feder b “Baoll Torque Spoesilcations’ and
"Taorque Speciications for Hydawlc Line Connechiong”
b Smedian 1.

Z, Start the engeng and check for leaks,

WARNING: Hydraulic fwd under pressure
can pariraie 1ha 3kin and damage 1he eyes.
Fluid lepkx ynder presaure may rot be
vizible. Use w plece af Garlboand or wood i
find leakn. Do nol use bare hands, Waar
salety gogglen for aye protection. IF ilaid
erders akin or eyp, get Immediale medigal
aHenticn,

OVERHALUL (Figure 3-28)

Refer to "Ovarhaul® on page 3.33-1 dor valve cverhals
procecrgs.

Whan aisemiling valvg, USe the iollowing torgue
speclcalions.:

Mtams 8) - Apply [oethe and (ongue to 54 . 96 Infbs
(Mems 10 - Lubw threads and torque to 4 172 - 5 172
b

tham 18 & 28] - Lube 1hreads and torque 1o 60 - B0 filbs
(Mo 12 & 145 - Towoue ta 8 102 - 11 172 fbs

fhem 21) - Lube threads and torque to 90 fiitg
(hems 25} . Lube theepda and torgue 10 &9 b



Zerdca Manual sactian: 3
Models 522, 522/4, 622, 622/4, 824 Page: 3.37-2
HYDRALULICS

GIRECTHXNAL CONTROL VALVES
BOOM CONTROL VALVE (ALL MODELS)

Flgure 3-26 Boaom Comtrgl Valve Arrangemestt {Modal 522 5 )



Section; 3 Service Mariual
Page: 3,373 Models S22 S3aid §23, addia, 524
HYDRALULICS

CIRECTWONAL CONTROL YALVES
BOOM CONTROL VALVE (ALL MODELS)

1- Kndd

2 - Boot Plate
1- Boot

4 - Valve Cove

5 - Vishva

8 - Hydraulic Liney

7 - Mounting Bolt, Hul, Lockwaaher (3)

& - Spacer [3)

Figurg 3-27 Bocom Control Yale Aemoval (Model 522 Shown)



Sarvice Manual Section: 3

Maodals 522, 522/4, 522, 52244, B24 Page: 3.274

- HYDRAULICS
CIRECTIONAL CONTROL VALVES
BOOM CONTROL YALVE (ALL MODELS}

1 Valve Body
2-Spool ()

2 - Wipar {4)

- O-Ring (4)
E-Seal Plate {2

Paint Mark
2 - Spring Sem [4)

? - Spring |2}

& - Spocl End {2)

2 -Spocd Cap (2}
10~ Soc. Hd. Serew (1)

1% - Presaure Plueg
12 - Cap

13 - C-Aing (2}

14 = Lodknut

15 - Adjusting Screw
18 - Spring

17 « Phmyger

18 - Aeliaf Bowdy
18- C-HINgG {2
26 - O-Hing

21 - Pluy

22 - Foppet |2}
23 - Spring {2)

24 - O-Alng {2}

2% - Piug (2)

26 - Plug

Figure 3-28 Boom Contral Valve Disagssembly



Section: 3 Service Manual
Page: 3.37-5 Modals 522, 5224, 22, G224, 424
HYDRAULICS

IRECTIONAL CONTHOL VALVES
BOOM CONTROL VALVE (ALL MODELS)

1-5lud (2)

2 - Mowt Black |2)

3 - Ball Jowtt (2)

4 « Hax Nut {4}

& - Lever Weldment

& - Bution HcL Capatmaw
T - Starnaaher {5)

Figura 3-29 Bocom Control Lever Disassembly



Servica Manual Section: 3
Models 522, 52274, 822, €224, 424 Fage: 3.37-6
HYDRAULICS
DIRECTIGHNAL CONTROL YALVES




Sactlen: 3 Servite Manuai
Page: 3.37-7 Modals 522, 52214, 622, 52274, 824
HYDRAULICS

DIRECTIONAL CONTROL YALYES
BOOM CONTROL VALVE (ALL MODELS}

L] qu{Vf
il
;,.-f‘
’_,__.-f

1
Hislal X TERIHON O LLECAT:

Figura 3-30 Flow Diagram - Boom Extend ({Model 522)



Setvice Manual Section: 3
Modaly 522, 52214, 522, $22/4, 524 Fage: 3.37-8
HYDRALULICS
DIRECTIOMNAL CONTROL VALVES

BOOM CONTROL VALVE {ALL MODELS)

BIOE CHTEL va L

Figure 3-31 Fiaw Diagram - Boom Retract {Model 522}



Section: 3 | Servica Manual
Page: 3.37-8 Models 522, 52974, 822, 2/4, B24
HYDRAULICS

DFRECTIONAL CONTROL VALVES
800M CONTROL VALVE {ALL MODELS)

PO0E COMTRDL 5 4L

SO LTHAERTN £V ) RO

Figurg 3-32 Flow Diagram - Bpom Extand {Models 622, B24)



Service Manual Section: 3
Models 522, 522/, §22, 622/4, B2 Page: 3.37-10
HYDRAULICS
DIRECTIONAL CONTAOL YALVES

BOOM CONTROL VALVE {ALL MODELS)

",
™,

"
Pk EITERSON LM

Figure 3-33 Flow Diagram - Boom Redract (Modals 522,824)



Section: 3 Sarvica Manuml
Page: 3.37-11 Modely 522, B22/4, 622, 6224, 824
HYDRAULICS

DIRECTIONAL CONTROL VALVES
800OM CONTROL VALVE (ALL MODELS)

e TRCa I.I'l'll‘f

Fiqure A-34 Flow DHagram - Boom Raising (Model 522}



Servica Marual _ Section: 3
Moglels 522, 52204, 622, D94, §24 Page: 3.37-12
HYDRAULICS

DIRECTIOMNAL CONTROL YALVES
BOOM CONTROL VALVE (ALL MODELS)

EONTAGL LEVEN
-_Alﬂ

T8

lrI'l h WOON HOIAT &L buti

"

i

IO O THOL. YALNE

A PR UL WAL Y

Fgure 3-35 Flow Diagram - Boom Lowsering {Modal 522)



Section: 2 Sarvice Manual
Page: 3.37-13 Modals 522, 52074, 620, 62274, B24
HYDRALILICS

DIRECTIGNAL COMTROL VALVES
BOOM CONTROL VALVE [ALL MODELS)

Figure 336 Flow Diagram - Boom Raising (Models 822, 824)



Sorvice Manual Sectien: 3
Mode 522, E204, 622, 8224, 824 Page: 3.37-14
HYDRAULICS

IRECTICNAL CONTROL VALVES
BOOM CONTROL VALVE {ALL MODELS)

Figure 3-37 Flow Diagram - Boom Lowaring (Models 622, 824)



Section: 3
Faga: 3.40-1

Service Mpnual

Medely 522, 52214, £22, 622/d, 224

HYDRAULICS

DIRECTIONAL CONTROL YALVES

THREE-SPOOL VALVE
(ALL MODELS)

CESCRIPTION (Figure 3-28)

The three-apapl valva g a Gresen Model #W2ET which
is located 1a the gt of tha gpambor on the back side
o 1P AR T2 ms, Wath theeea conirsl Bandles sstamdary
nle [he cab area The valva I A lour way, Ihras
pecsHllor. S Cantet B, Wil sach sool conitalled
by a gaparahe comrgl handlg.

NOTE: Whan a machine is equippet with autrigyers,
thee threa spon valvd 8 proated with twdr additicnal
spois end contrml handies.

The enging mustbe oparating beforg there can be gy
vahe hnction. 'With tha contrd hardles In the naulal
position, hiydraic cd will iow theough 1ha valve and
gontinue on throwgh the systemn elomag syenually I
the resgrvod, Movermnent of 2 control randle, howewer,
wwill ohr et Fydraulle o Aow 1o tha desired circult, nesut
i i1 Gyliredes ar Mt §es poaes,

Hancle (Flgure 3-32, [fam 1} conlrals the lork Camags
tit: Pyshing the andle yp wil th the fork camage
bmch; pulling the handle downwill Il the lovk camiage
forweard, Handie llemn 2) conlrols one ol several ope
thorg gvadable, such as camage side S, fork slda ghilt,
winch, efc., or I ctherwise a dead handke. Handle
tham 3) controbs tha maching kama 18 Pushing the
hardle up will Gl the machine b the dght, pulling the
hrele cleram. will niit thg maching to the kit The valug
SROCIS A sprineg loaded, which will reiLen the handles
ke the neytral positken whern rolgased,

NOTE: YWhen a meching is squipped with ouirkgss
the covtrol valve has a fourth and filth contred handb,
The fork Bandia comtrols the et outrigger: Pughiog
ther harfla up will raize the autripger; pulllng the handle
dheram wil lcnwat tha catnigger. Tha tth kandle controls
tha right ouirigger. Pushing the handle up wil raise the
outrigges; pulllng 1ha handle dowwr: will ipwer Ike qut-

rigyper.
The valve spodt for the carmiage tilt circyit incorparales
w0 wiork-por prassura redlal valves which are sd|usied

by adding or gubtract g shime Eo armive at e specilied
reliel preazume.

The pressure refief wvalves am povided to maintain
sufficlant pressure b keep Ihe carlage forkg dram
tHppars wihan camylng a [cad which is withén the eied
capacity of the machite (the forks will tip § 1he raled
cdpachy of It maching & exceeded). The prassura
redef valves also prosides a raliet 1or iBe carmiage tit
eylimdar clrcult attar the radquired cylindar prsssure has
bean reached.

ADJUSTING PRESSURE RELIEF

To ad|ust the prassure rgled valves, 1odlow it instric-
Tiona under "Ghecking Cirouit Pregswe” oo gage 3.9-1
n thig aeclon

REMOVAL {Figure 3.38)

1. Lowar Ihe BoGm, Apply tha parking Braks ard s1op
Ihg engire. Redeasa all fydradlic pressure in the sys-
lem (saa waming and procedura on page 3.2-1 of this
aecilon].

& Chean the vake and surrpunding arga. Llse steam
cleaniyy equiprment § avadatia. Do net allow water
irt the aystam {be surs hydralic lie Connecbons are
tght).

3. Teg ard remowve al the hydraulic limee [Ilems 1)
connactad 1o the valve, Cap the [nes.

4, Remcwve the thres hanoles (Items 2},
5. Remces the threg mounting bolte and |ackwazkers

fitgrms 3 & 4). Remgve the wvahsa frpm e mechine ang
cap valve openings

INSTALLATION
1. Rewvarse steps § through & abowve,
MOTE: Refer 19 "SBolt Torgue Specilications' and

"Temue Specifications s Hydraulc Line Connecticns”
In Sactlon 1,)



Service Manual Seaotion: 3

Models 522, 52204, 622, 622/4, 824 Fage: 3.40-2
HYDRAULICS
DIRECTIONAL CONTROL YALVES
THREE-SPOOL VALVE
(ALL MODELS)
INSTALLATION {Tont.)

2. Starl the engang ard check hor [eaks.

WARNING: Hydraulic 1hud under presawra
tan panetrate B skin and damage lha ayes,
Fluld leaky under preysurs moy nol be
visbla, Uks o plece o cardonrnd or wood to
find jeakp. Do not uee bhare handy. Wear
aalety gogglas for aye prolaction. H fluid
aMeis 3kin of ays, gal immediats wwedical
atordion,

OVERHAUL (Figura 3-10)

Refer 10 “Chverhand® an pags 3.53-1 Ior valve ovarhaul
procadyres. Tighten fig bolts 1o 29 - 353 Mbs,



Saection: 3 Servica Manus)
Page: 3.40-3 Models 822, §22/4, €22, £22/4, 524
HYDRAULICS
DIRECTIONAL CONTROL VALYES

THREE-SPOOL VALVE {ALL MODELS)

1 - Fewk Tilt Handlx 3 - Frame Tik Handbe

2 - Auslibary Handh q- Valve

Figure 3-38 Three Spodi Valve Arrangement {Model 522 Shovwn)



Service Marwal Section: 3
Muodels 522, 5224, 822, 622/4, 824 Page: 3.40-4
HYDRAULICS
DIRECTIONAL CONTROL VALVES

THREE-SPOOL YALVE (ALL MODELS)

1 - Hydraulic Lines d « Losckwa ther (3)
2 - Handlaa 5 - ¥alve
3. Balt 13)

Figure 23-3% Thraa S5podal Valve Removal (Mode! 522 Shown)



Section: 3 Sorvica Matisl
Page: 3.40-5 Models 522, 52274, E22, £20/4, 524
HYDRAULICS

DIRECTIONAL CONTROL VALVES
THREE-SPOOL VALVE [ALL MODDELS)

S Aptae 140
',‘Hndlll 'B'.“i.ﬂ!-l-gl 7

Figure 340 Three Spool Yalve Disassembly
{Five Spoagl ¥ahma Similar)



Saction: 3
Paga: 3.40-8

Eerndce Manual
Modelsy 522, Z2da, 522, 82204, 424
HYDRAULICS
DIAECTIQMAL CONTROL VALVES
THHEE-SPOOL VALVE (ALL MODELS)

1. Caver Plnis, LE 23 - 0-Alrvg
2 - Yalve Secticn (3) 24 - Back-Up Ring
3a - Cover Pinla, RE (Model 523

30 - Cover Piaste, AE (Modals 522 824)

25 . Tha Ball 3)
25 - Tos Boll Hut (3)

4 - Spool (3)
5 - Pogilionar Anyembly (3)

8- Load Chesk Assambiy {4}

7- Hundla Pived (3]
2. O-Ring
¥~ Brck-Up Ring (6}
10 - Relings Pl (£}
11 - Rastrictor (2}
12 - Ralie! Anaemdy {2)
13 - Shimn, Q81 (A8 regd.)
14 - Shim, 0205 (a3 regd.)
18 - Sham, 0087 (a3 reqd.)
18 - Religf Spring (2)
17 - {-Ring
1B - O-Ring {8
19 - AxlwFCap {2)
20 - Poppet (2}
21 - O-Ring {2
22 . Plug

7 -~ Pomitigner Bonrwd (3)

29 - Sipring Collar (a8}

20 - Sea [3)

30 - Poantlaner Epring (3)
21 - Lond Check Plug (4]
32 - Load Check Spring (8}
49 - Load Chegh Poppet (€)
34 - Back-Up Aing {6)

% - O-Hir {6}

15 - Bach-Lip Ring {12}

a7 - C-RIng {8)

38 - Aeliol Body (2)

18 - O-Ring (%]

a0 - (-Ring (6}

41 - Sookel HO. Sorew, 144 {12}

42 - Lockwazhar, 1°4 (12)

4% - Socket Hd, Serew, 518 {2)

&t - Logkwazher, S(16 [3)

Table 3-9 Material List tor Figura 2-40



Section: 3 Service Manual
Page: 3.40-7 Moo ely 522, 52274, 837, €22/4, 24
HYDRAULICS
DIRECTIONAL CONTROL VALVES

THREE-SPOOL VALVE (ALL MODELS)

3 il TERhk L e
= WRLYE PRAT L

'
SHRMLOE LT G RBER

Figura 3-41 Flow Diagram - Carriage Tt Forward (Model 522)



Service Marmal Section: 3
Modals 522, 50014, 522, 62204, §24 Page: 3.40-8
HYDRALLICS

DIAECTIONAL CONTROL VALVES
THREE-SPOOL VALVE {ALL MODELS}

Figure 3-42 Flow Diagram - Cariags Tilt Back {Model 522)



Section: 3 _ Sarvice Manual
Page: 3.40-9 Mod ela 522, 52304, 622, 62274, 024
HYDRAULICS

DIRECTIONAL CONTRDL VALVES
THREE-SPOOL VALVE (ALL MODELS)

CAMMAGE TILY CTLMOHEN

Flgure 3-23 Flow Diagram - Carriage Tiit Forward (Models 822, 824)



Servica Manual Section: 3
Models 522, 52374, €22, 622/8, 824 Page: 3.30-10
HYDRAULICS

DIARECTIONAL CONTROL VALVES
THREE-SPOCL VALVE {(ALL MODELS)

1
SR ALE TAT CYLIHTER

Figure 344 Flow Dlagram - Carriage TIt Back {Models §22, 824)



Sectlon: 3 Service Marmua!
Fage: 3.40-11 Models 522 52214, 827, 632/, 524
' HYDRAULICS

DIRECTIONAL CONTROL VALVES
THREE-SPOOL VALVE {ALL MODELS)

THREE SFO0OL WALYE

FRAME TILT CYLNDAR

Figum 3-45 Flow Dlagram - Frame TUt Right (Model 522)



Sarvica Manual Section: 3
Modals 522, S2204, 522, £22/4, 624 Page: 3.40.12
HYDRAULICS

DIRECTIONAL CONTROL VALVES
THREE-SPQOL VALVE (ALL MCDELS)

e

THREE SO0 vALYE

FAAME TLLT CYLIMDER

Figure 3-46 Flow Diagram - Frama Tilt Left (Mode 522)



Sactlon: 3 Service Manual
Page: 3,.40-13 Models 522, 522/, G22, G224, §24
HYDRAULICS

DIRECTICNAL CONTROL VALVES
THREE-SPOOL VALVE {ALL MDDELS}

THREE SAO0L YALYVE

EMAWE TT CYLMOEN

Figure 3-47 Flow Diagram - Frame Titt Right (Models 622, B24)



Service Manusl Section: 3
Modabs S22, 5224, 822, 6224, 424 Page: 3.40-14
 HYDRAULICS
DHRECTIONAL CONTROL YALVES
THREE-SPOGL VALYE [ALL MODELS}

Figura 3-48 Flaw Diagram - Frame Tiit Lefi (Models 822, 824)



Section: 3 Service Mgl
Page: 3.40-15 Modela 522, 523d, 622, G2/, 824
HYDRAULICS
DIRECTIONAL CONTROL VALVES

THREE-SPOOL VALVE (ALL MODELS)

Figure 3-49 Flow Diagram - Outriggers Ralsing (Opt. 622, B24)



Sarvice Manusd Section: 3
Modals 522, 52204, 522, 6224, 824 Page: 3.40-16
HYDRAULICS

DIRECTIONAL CONTAOL VALVES
THREE-SPOOL VALVE {ALL MCGDELS)

Figure .50 Flow Diagram - Cutriggers Lowermg (Opt. 822, 824)



Section: 3

Senvioe Banmual

Page: 2.43-1 Modals 522, 52204, £22, 62274, 824
HYDRAULICS
PIRECTIONAL CONTROL VALVES
DIFFERENTIAL LOCK VALVYE INSTALLATION
(ALL MODELS) 1. Fevarse s1aps 3 through' S sbove.

DESCRIPTION (Figure 3-51}

The differartisl ook vahee |5 & two-positior, fool ac-
luated ypa mourted on the loor of the operator's cab.
The vahve s oparaiad by depressing s aciuator wilh
the oparalcds ket foot, Ineraby direciing fycraolic fow
o ine Al erendaal lock cylinder, engagingthe dieneial
ik funtcticn of tha front ada,

The vabhve i3 spring loaded, requiring that the aghaics
TEmain urglgr preagure whike Bl lg engaped. Gce pres-
sure B redeaced, Lhe vabve gpodal will automotically
furn, dlsangaging the diferertlal ook,

ADJUSTING PRAESSURE RELIEF

The vake incorporabes a0 exlemally sdjpested mlief
vakg. To adust the pegssure ralef valve, oliow in-
stryctions uncer "Checkang and Adjusting Clrcal Prgs-
U O paRe 3,91 of Lhis geciion.

AEMOVAL

1. Lower the boam 1o the ground, eppty the pankdng
Drakg and =op e engie, Aeleiss a8 hydraubc pras-
sUme e SYELSM [see weimiry] and procedurs of
Fags 2.2-1 In this seclion).

2. Clganthe vaive and sumouncing area, Lae steam
claaning equipment i pvallable. Do ot abiow water
i 1R Systarm (D SUNe Peyara LG 1ine connecibans ane
i),

<. Toag and e all hyrdrulic lines rom e v
Cap b linas.

4. Remove the lour maynting ballg, Iockwashes and
nkas.

2. Remoye the vahvg Irom the mouniing bracked and
Cap the Opaninge

HOTE: 5o Tormgue Speciflcation Tablas n Segticn 1

Torfighigning ycdraulic ines. Lise bvo wrenches when

lightening hydraulk: e Rttings.

2. 3tan the engine and Check for leaks.
WAAMING: Hydrauke Tuid under pressure
cun penetrta The akin wnd damage iha eyas.
Fluid leaks wurndéer pressure oy ot B
viaitha, Use i pieta of chodboand oF wodd 1o
Mrd loaks. Do pot use bare hands. Wegr
suiety gopgies tar eye protection. N luid
pripry pkin or pye, get Immediate medleal
atendion

OVERHAUL {Rgure 3-52)

Rafer 10 “Crwerhaul™ on page 3.33-1 for valve cwanhayl
Frocm LS,

BLEEDING PROCEDURE

Uss the Iciowing procedure (o remeowvg alr frgm the
cfferarilal ek Pydraudcs (e bo the frand e,

1. Star the anglne.
2. Opan dffarenthl lack bleading screw At ot axle.
3. Sy en(Ega ditferental ook

4, Keap diffgreniial jock engaged undl Al alr & bled
feamn Une.

& Clome blsader straw.
E Digangage differgnnial Ipck



Service Manoual Saction: 3
Models 522, 5224, 622, 622/4, 524 Paga: 3.43-2
HYDRAULICS

DIRECTIONAL CONTROL VALYES
DIFFERENTIAL LOCK VALVE [ALL MODELS)

Figure 2-51 Differenfial Lock Valve

O

1 - ¥alve Body

2 - Spool

3 - Spring

4 - Sprng Retainer
5 - Rod Wiper

6 - Zhap Bng

7 = Refhel Vahe

4 - C-Aing e

% - O-Ring 08
10 - Conneciing P
11 - Foen Kngb

Figure 3-52 Diflerential Lock Valve Disassembly



Section: 3

Sarviegs Manual

Page: 3.48-1 Models 522, 52274, 522, 622/, 924
HYDRAULICS
DIAECTIONAL CONTROL VALVES
BRAKE PRIORITY VALVE
{ALL MODELS)
£ Hvolume i coftae:
DESCRIPTION

Thua brake priorty vahe |5 mounted 1o Iha outigt po of
the hydraldic Qear pump (See Flgures S-1 &id 3-2 o
this section). (On Meds 829, the braka pricnty func-
an iz a0 intermal part of the hydauic pemp.)

The Brake priarty valva (pumg pricsity clrcult on Moded
E22 prowides hydradic Aow o the brake vahwe at the
rate of two gallons pér minute {while the engine i
running) at prassure delermined by 1he pricety valve's
praszure relied vahva palting (purmp's prioty pressuds
redlel 3etting on Moded 6221 Comect pressure rellef
satting is 700 psl.

Excess hydraulic Aow o the brake prigrty vabee i
dherted framdhe Brake priorty vahve {pamp pricorty on
Model 23t the sleer prigriny vabve.

TROUBLESHOOTING

Shaw responss oo eeasti e padal klickBack when brak-
) CoUd Indicate low or high ydranlic fow which
wiould e the rasufl of a contamingled of othensiae
fauly priceity Ao requiabor.

Hrakes that ara slow ko respond gr are 1o AgEEEssive
cauld indigate lew ar high Fydraulic prassure, the rasult
of an imprapery adjusted prassure relief valva.

TESTING FLOW

1. Lower the boom, apply the parking brake, and etop
th enging  Fedgase 3l hydraulic pregurs Inthe ays-
L)

2. Disconnect hydrake pregsure ling al the brake
valve arvd place hase ard indaan free gaRon containe.

3. Start tha ondire. Alldsy it 10 Haf g minobe ordg S
)i

4. Yolumg of Rydrauke oll in container should megsure
Babwaen seven and nine quarts (& excent G22): be-
twean eighd and hwebve quarts (22

4. Reconnss asa,

B Returm 0l [0 resenaow.
C. Starl the sgine.

d. Check fof Baks.

o, Elead the brikes,

K wpluma |3 ngl camect:

& Raopkses pianty fow regulator (Figura 3-53,
Itern 4) [All Models exxepd B22). RAeplace ipw
rogplator Speing (Flqure 3-54, Itarm 11] it P =
1ot Rkgh (S22): Rarmove ard dean speal [tem
12) % flow i@ boo law (622,

b. Aeconnect hosa,

o Raturt od [0 fesamvCK.

d. Startthe enpne.

g Chack for laks.

I. Blaed ihe brakas,

ADJUETING PAESSURE AELIEF

Befura adjlesting the prassure celief valve firs; 10y
Thee instrUctians fef chackiyr brake hydraulic prassure
under "Chacking and Adjusiny Cirtuit Pressure’ on
page 3,91 0 theg section and, i pressura radial walve
requeras Adjustmant, perorm the fdlowang:

For all Models exced 622
1. Rempve pressure relief cap (Figure 3-55, Tem 3.
2. Imsert 174 ch bex key {item &).

4. Tumm key clogkwise 10 ingrease pressuse;
enurmerclochwise b reduce preasure.

MOTE: Ewedy 1/4 turn af the key reaulls in a pressure
diffarence of appraximately 35 psi.

Faor Modol 22

1. Farmave pressure ralial valve cap (Figure 388, 1em
15;.

Z. Loasen (ocknut (v 16) and . wih sctaw driver, Lurt
ACjuUSTINg Screw (Item 17] SoChwise 10 ncreade pres:
SE, counterciocnsese to redune Hessre

3 While holding gerew in pogltlon, lghien nut.
Paplate tap.



Serviea Manual Saection: 3
Models 522, 522/4, 622, 5224, 824 Page: 3.46-2
HYDRAULICS
DIRECTIONAL CONTROL VALVES

BRAKE PRIORITY VALVE
(ALL MODELS}

AEMOVAL - All Models axcept 622
{Figura 3-53)

1. Lewen' e oo, apply e parking brake and stop
the engine. Releasa all hydmullc: presswre In Ihg Syd-
fern [zee warning and procedira on page 2.2-1 inthis
secikan).

Z. Clean the valve (am 1) and suraunding anss. Lse
gtaam claamng sguipmant 1 avadable. Do nol allow
waker BTG the gysiem (e surs hydraulic dimes are fighe) .

3. Aemove hydraylc lines (tems &, 9 & 10) from (he
vahee, Cap tha lings.

d. Remove The four 56rews and oo kwashats Jtams 7
maunting the pricelty valys 1o Ik pormp and ramicwe
the valve.

£ Famova the OuRing (tem 5) and cap the pump
cpaning.

INSTALLATION

1. Aerse slaps Q teough S abowe. installing a new
O-Ang

HOTE: Rafer 10 'Bof Torgue Speclicamons’ and
T rque Specications far Hydraube Line Connectians"
o St 1.

2. Start the engire and chack fior leakm.

WARHNING: Hydrauke T wnder presmoe
can pansrahe lhe skin and damage Ihe ayes.
Fluid 'eaks under prossura may nod be
viklble. Usa a8 pidch of cardboard or woed 1o
find leaks. Do nol aa bare handy. Waar
mafety goggles for eye prolection. |f fiued
prrtery ghkin or eya, get immedintg medical
gitartion.

3. Bleed the brakes before putting machine in serdce,



Saction: 2 Service Manyal
Page: 3.46-3 Models 522, 52275, #3, 622/4, 524
HYDRAULICS
DIRECTIONAL CONTROL YALVES

BRAKE PRIORITY VALVE (ALL MODELS}

« Yahet Body
2 - Pressura Roke! Yalve

3 - Pressure Fele! Yahve Cap
4 - Prigrity Flow Regidator

5 - O-Airyg & - Ll 16 Brake Yalve
g - Proirity Ralied Yalve Adjusting Koy 2 - Aotumn Ling Lo Tank
7 - Mourding Screws 10 - Bypaza Linae to Steer Priovity Yalve

Figure 3-53 Brake Pricrity Valve Assembly
{All Modea|s axcept 622}



Servica Manual Section: 2
Modeds S&i, S2274, 622, 82rd, 824 Paga: 3.48-4
HYDRAULICS
DIRECTICNAL CONTROL VALVES

BRAKE PRIORITY VALYE {ALL MODELS)

11 - Flow Regulkter S primg 13 - Flow Aegulaisr Sap
12 - Fiow Regqulator Spool 14 - Flew Regubkstsr Orifice

Figurs 3-54 Priority Flow Regulalor Assembly
(Mocs 622)



Saction: 3 Sarviea Manual
Page: 3.46-5 Modelx 522, 522/4, 622, 52274, 224
HYDRAULICS

DIRECTHONAL CONTROL VALVES
BRAKE PRIORITY VALVE (ALL MODELS)

15 - Pressure Rells! Yahe Cap
1E - Preasure Aplial Yakhve Lockmud
? - Pressuse Rellef Valve Adjsating Screw

Figure 3-58 Prassurs Aslial Adjustrment
(Model 622)



Sarvicy Mancal

Models 522, G22/4, 622, B22/4, 524

section: 3
Page: 2.49-1

HYDRALULICS

DIRECTIONAL CONTROL VALVES

STEERING PRIORITY VALVE
(ALL MODELS)

DESCRIPTICH

The stéaring prigrity valve directs hydraulic ficw from
the apcond [(autbgard) pump.  k automaticaly
presidas mederad prcety flaw to e stearirg core
L g 1k required stearing pressurs. The figw not
requared for steering is avalabla [ secondany croyEs.

For locatiaon of the valva on the machine see Figures
3-1 and 3.2 on papes d.4-2 ang 3.7-2 [n this section.

TROUBLESHOOTING

Stearry) thal = hoenty, and stéear eylirde s wilch Do ro
avtand of ratract iUty whan under (Sad, cowd Indlcates
the stegring priarty valve pressure rednal & adjursted far
100 low 3 presaume. The comect pressure redief sgtting
i& 2000 psl,

Refar to “Chegkirg amd Adjusting Circuit Preesure” on
page 1.9-1 for procedurs o determing the presaurs
reld setting of 1he stegring priorty vahne.

ADJUSTING PRESSURE RELIEF

If, after performing the abovs procedure, t has besn
delarrraned (ha pressure rekied satting is incomect, use
e loflpwing procedurs 1o adjust 1he setting,

1. Lewier the Born to ke ground, apply the parking
breke and stop the enging. Aelagse gl hydmulle pres-
sure Im the circudl (the test gawge In the glroult must
read 0 pxi).

2. Gl the valve ard sumaunding area. Use gbaam
cleganing equipmant i avaiabla. Do not allow water
v the systern (e sure Pydragdic ling connactions are
tigh).

3. Ditassamble hosa fream vatve eadie? pan (Part T
amd cap end,

4 Diging g 7/32" hex key, push n and umm iha ad|Lreting
screw withen fhe relled poet (Floure 3-58):

MNOTE: Tumireg tha screw clochkwise increqses pres-
surg, counlerclockosise reduces presame.

MOTE: Every 1/dtumof the screw resolls in a pragsure
diferency o approwimately 250 psd.

5. Reasgemble hose fo valve rgllaf pon,

B Ratitn to progedume urder "Chacking and Ad|ust.
g Clrcult Pressurs’ (o cheeck adjusted presame sat-
lirg.

REMOVAL

1, Lenines b Bosoats, Appl'y 1M parking brake, and stop
thar arrgine.  Felsase all hpdraddic pregewre in the sys-
tarm (&&8 warning and procedure on page 3241 inthg
sacthon).

2. Clegn the stearing priceity valvs and surpalnding
arga. Usg sleam ceaning equipmant if avalatde. Do
rnert alow waler imo the syslem {be ayre Bpdraulic lire
connections are tighd},

A, Taugard rermove the five hydraulic lires conmected
1o the valve. Cap the lines

4. Aemowe the wo moyrting bolka, lockwmshers and
k.

5  Remcwa Ihe valve.

INSTALLATION

1 Reverse steps 3 Ibrough 5 above,

NOTE: Sea Torque Specification Tables in Seclion 1
for tightening belts and hydradic limes.  Use two
wrenches when tighterung hydraulic ling fings.

2. 3art 1he enging and check iorleghks

WARNING: Hydraulic Auid under pressura
dan perretrate the skin mrd damage the eyes.
Fluid loaks undar prassurs may 0ot ba
visibM, U8a & piace of cardboard or wood Lo
nrid Isaks., Do nol usa birs hands.  Wair
salety gogoles jor eye proiection. I Muld
enlers shin or eye, get immediale medical
attamion.



Saction: 3 Bervice Manwl
Paga: 3.49-2 Models 522, 52274, 822, 622/4, 524
HYDRAULICS

DIRECTIONAL CONTROL YALVES
STEERING PRICRITY VALVE {ALL MODELS)

Te Stear Sonirol Unit

Diagnesllc Porl
o

Pleryg

Ta Beom Contril YVailve

Logd EI:!Ill'lﬂ Lina
[+
Staar Coniral Unilt

From Braks Priority valve
{Fump

Ovar—-Haliaf to Asasrvoir

Adjusting Froasura Aaligf

Flgure 3-56 Steer Pripnty Valve
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Models B22, G224, 523, 52274, 924

Section: 3
Page: 3.52-1

HYDRAULICS

DIRECTIOGNAL CONTROL VALVES

FORK LEVELING VALVE
{ALL MODELS}

CESCRIPTION

Tha fork Wwvaling vahe (Figure 3.57) I3 8 pressure
Eompensating valve posiionsd Wwith(n Ihe boom Rofst
and camigge tit mdradde cirguirs. The purpese of ihe
wghog |5 19 malndaln fork levalress throughou the mils-
Ing and Igwaring cycles of the bogm

Far Ingation of the vala on the machins 3es Figure 3-1
ard 3-2 an pages 1.4-2 and 3 72 & (his sactlon,

TROUBLESHOOQTING

Forkg thet tip foeward o rearwend guring ke raising o
lowerng cydez of the boom coudd mditate the Fodk
levelirg valve is improparky adjusted. . after porfoem-
g the tollowing edjusting procedures, the torks wil
iyl malnfaln levelness theoug hout the raiging and
Igwerang of the boom, replace the Mok |eseling valvi
[see “FRemeval” and "Instalatkon”).

ADJUSTING

Belove parforming adjlating procedure, boom must be
refracted and cutrigogers [ 50 equipped]} deployed.

Adjustireg procedure Tnust e parfofrsesd wikh e ik
caniage aded o tha rated capachy.

The hydracalc Mes used for fork leveding is apdit [nto hag
mdkidual creuks: Viand V2, V1 controls ok levelng
whean raleing the booim; Y2 eocitrols fak levallng when
Icwaring the boom,

Ltz thie following procedura Lo adjust the fark dveding
wiheg (Figure 3-57):

T determira the dFecthon af tlt 0 e W1 circu, the
baem must be dowmn and the forke leveled. Asise [he
B hll wp and verty directlion of fork tik, {To make
atfjustrients, 8 178 ineh Mo key Wil be raclined. )

1. I the fowlx paint dowsrmeand whon baing checked,
tha ¥1 ad|ysting screw must be lemed in (oo beise)
unt forks ara loval,

2 IF1he lorks poinl upavard whar Bairyd chetked, tha
W1 adjusting scresw must be turned out (coundercioek-
weina)] until IcrKE ars s,

To determming the direction of loek tat in tee V2 circud,
Thr B must Ba ralsed Hl up and 1he farks leveled
at thelop. (Seestaps 1 and 2 above ] Lower the boom
and inspect forks at 1he bottom for deactlon od Tt

3. Ifthe lorks poirt Jowmward when Ceng checkad,
the VZ Bdlwsting screw must De turned oot urdl forks
are [aval,

4, If the forks poart upward when Being chiscked, tha
W2 ad|uslirg SCrea Mo e turmead in urdil ferks ane
[0

REMOVAL

1. Lemwér the bom e the ground, apply the parking
braka and stop the engine. Aslaase ell hydradic prea-
sure In thi $ystem (S8 warming and procedurs an
pagi 3.2-1 In this secton.)

2. Hemowe (4] screws and bockwashers and remgue
levallng vake cover.

4. Cleanthe vahve and sumouding grea Llse steam
cleaning souipmand ¥ avadatia, T mat aicw water
irle e Sysienn (B8 slrs Bydaldie ling conmscticns are

it

4. Teg and remve the ten hydraylic boses attached
ber thie ok bt vl ared cap (he hose sds.

5 Remove 1he bwo vahve maurklng scress ard lock-
washors and ramocve the (aealng valve,

INSTALLATION

1. Aevarse steps T thicagh 5 above.

MOTE: Saa Torgue SpecHication Tebles In Sectian 1
Tor tigitenimag hydradlic lines. Uze two wrenches whan
ihkghearng hrycdraudic line fitting

. Stast e enging and check for leaks.

WARNING: Hydrawdic fluid uridar praasure
can panglrple the zkinand damage the eyas.
Fiuid loaks urder prasiure may nol be
wisitha. Lak & pleca ¢ cprdboam of wood 1o
iind leaka. Do nat uss Bare lands. Wear
salety goggkes 1or eye prolection T fluig
ANty 3 of eye, get immediate medlcal
attprlinr.
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HYDRAULICS

Servies Marual

Mod gl G434, Bad, Thdd

FORK LEVELING VALVE (ALL MODELS)

DIRECTICNAL CONTROL YALVES
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Service Manual
Modals B22, 5220, §22, B22/4, 24
HYDRAULICS

Sectlon: 3
Page: 3.55-1

DIRECTIGNAL CONTROL VALVES

POWER ASSIST SELECTOR
VALVE {MODELS 522/4, 6224,

824)

WOTE: Rafer to Section 7, "Rear Wheet Powar Agaist,
har detalled irformation conceming operahon and
masrtanane s of tha Power Agcil Salaciar ‘fahne.



Section: 3
Page: 3.58-1
HYDRAULICS

Service Manual

Models 244, 244, 1049

PAECTHIMAL CONTROL VALYVES

EQUATRAC VALVE (MODELS
522/4, B22/4, 824)

NOTE: Refer lo Sactioh 7, "Rear Whessl Fowsr Aot
ki detaied Informaticn sonceming operation and
mairtanance of the Equairae Yalve,



Service Mamual

Models 522, 53209, 22, BZacd, B4

Section: 3
Pags: 3.51-1

HYDRALLICS

DIRECTHONAL CONTROL VALVES

CYLINDER CGUNTERBALANCE
YALVES

BESCRIPTION

Certaln hydrawlic cylindare gn Lull lorklifls are
equlpped with one or bvo counlerbalanee valves which
arg extermally moytad to the evlindar, Tha eountar-
Eatance vahves prevart mowament of the cylndet in
evard of downstream mydric e kie or legkage
through the conirgl valva ar liings. Ths countar-
balarce valves preverl movemard of UwE cplders
when the enging is of, even ¥ the contrd levers are
cperated. The coumebaancs vakes also provide
gviar [oad refiel protection, alcwing the cvivkless 1o
“give” gectend Or retract) when subjected to an exces-
sive e

The lcHowving eviender: are equeppad wilh coantar-
tadance walves:

Barmm Extershon - Two counterbalance valves sach
B Halgt - Sne courderhalanca valve gagh
Carriaga T - One countertasanea valve sach
Frame Tikt - Two coumierbadancs vwlves aah

Tha coaurdertalancs valvas are of fwo tpes (Figure
A-58]:

1. Cartridge imtegral wih a rranilcld, boftes o tha
Eyfireder.

2. Cartridge goly, threaded into 1he cylinddr bousing.
TAQUBLESHOOTING

Any cyliraal mowarmssnt, SaUsed by mowing the controd
lavgr after the enginge 1 shek off, may Indicate & faulry
eoumerbalance vahbeg, H may alsp indicate leufty
hydtaulis sylinder seas,

1. Check for ntemat Gindes lepkage {refer i nter-
nal Leakage" under “Cheching Cylinthar Candicn” on
page 3,151 In kg geclign).

2. Ifthe cylinder checks in good Bond itien, replacs the
courterbalanca valve,

REMOVAL AND INSTALLATION

Uge the following procedurs 13 replace 1he counter-
balarca vahe:

1. Lpwar the aurpgers {f so aquippad) antil 1y
(ouch the ground.  Lower the bbom ta the greund,
apply the parking brake, and stopthaangina, Release
gl Fydraulie presgure in I sysharm (Se waming and
procedure of page 3,2-1 In thls gecinom).

WARMING: Cylinders squipped with
courterbaiance vahes may have hydrols
pressure stored within tha cylinder.  Tha
prassure may o in eacess of 250 pei and wlil
be released whan remowing the counler-
bainrisa vaive.

WARHIHG: 'Wear aya protection when
ramavitg counlerbalance vahves,

2. Manifokl mouried:

2, Tag and carctudly remgve two hydraulic
hzag

b, Remgang kHar acrews and kachwashers,

€. FAemove tha courferbadanc e vg e manifokg
d, Ingtall ngw counterbalance valveymanifickd.
& Irgtell sorews, lockowashers and hoses.
NOTE, See Torgue Specication Tables in Jec-
tion 1 fgr ightening balls ard hydradic lines.
Jse twr wrenchas whan tightaning hydradic
lirwes FHiRGS.

Carridga only.

A,  Carphully ramove courterbalance vaie
canrga iram cylonder hougsng,

b Inglall nesw coumlerbalanoe valve cartndoe.
¢ wWhen Instaling canndge, be syre btz usa a
new GHng.

d. Teghlen carndpe 1o 806 ks torgue.

3 Sterl tha engire and ¢heck lar IBaks.

WARMING:  Hydroalic Huid under pressiuy
can paneirate (e K0 and damage Lhe eyes.
Fluid lodks LUNEar presaure may not be
vizibt, Lisa & piece ol cardboard of wood to
find lmmkg. 0o not uge bars hands,  Wear
salety gogales lor sye protaction.  1f fluxd
erders skin or eya, get immediate medieat
netemibon.



Saction: 3 Service Manuzl
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HYDRAULICS
DIAECTIONAL CONTROL VALVES

CYLINDER COUNTERBALANCE VALVES

Manifcid Type Cartridg » Type

Figura 3-58 Cyfinder Coumterbalance Valras
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Models 532, 32058, 422, G224, B4

Section: 3
Fage: 3.8241

HYDRALULICS

DIRECTIONAL CONTROL VALVES

CYLINDER LOAD CHECK VALVE

DESCRIPTION

Cutricygrer Fydraudle cylinders arg equipped waih kad
check vahas Tha valves are nn ther "o and Howm!
cutrigoer hydrauke clrcults, The check valves prevent
et of e CyRncers i evant o donwnstream
mydracks line Biure or lBakage Lheoupgh the controf
vahee ar fttings. The check valves prevect mcwsment
ot tha eyindars when the ancine & off even i Ihe
caniral Frvers ara aparaed.

TROUBLESHOOTING

Any cvlinder rcramend, catsed by moving the control
lendar afiar the arsgare |3 shat off, may ndictie a Buty
koad check vatva, It mey also indicate fauty draulle
cylinclar seals.

1. Check for iniarnal cylindar 1eakage {refar 1o intar-
nal Lekappe undar "Checking Cviindar Condiian” on
page 5191 In this secton).

2 |fthe gyindar chechks nmgood condidign, replace tha
i check valve.

REMOVAL AND INSTALLATION
(Figure 3-69)

Lge 1ha Followng procadurs [0 replace fhe outfgper
ahetk vahoe

1. Lower the owtrkpgers Jusl wniR they toach e
ground.  Lower the boom 1o the ground, apply the
parking braks, and stop the englae  Rolease all
hydradlc prassues (0 the systam {sae waming and
arpcedure on page 3.2-1 in This section).

WARNING: Cylmders equipped with |oad
check vubves may have hydraulc pressore
wored wilhinthe cylinder. The pressurs may
Bo n onceds of 250 pai andd will Be releadéd
whan redioving the check vahea.

WARANING: ‘Wear sys pralection when
rvoving oylinde eheck vahwea,

2 3 Tagand carefdly remeve two hydraaic hoses,
b. Remcwa thrge scraws and fockwashars
g Ferwer the chack velwe
L Inssll e cheek valva,
g Install screws, (o0 kwazhers and hosas
NOTE: Sae Torous Specilication Tables in Sec-
tican 1 far fighiening botts and Myd@auliclines. Lse
o wranches whan lighlening hydsaulc Lne fit-
tings.

4. Suart ke engire and check lar leaks.

WAANING: Hydruakc fluid uader préasuns
CAN panetrale tha kit and damage 1he cvas.
Fluid leaks under prossure MAY not b
viskble, Usea plece ol cargbozrd orwood 10
i leaka, Do ol e bare hande. Wear

safaty goggies lor oye protection. 1 lluid
prlers akin oF oys, g#l Immediale medical
Atbarmiror.,
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Figure 3-89 Qutrigger Load Check Valve
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BOOM AND FORK CARRIAGE

INDEX
Page

Two Sectlon Boom (Modei 522 }

Deserption a4.2-1
Maintenance 4.2-1
Boom Rermoval 4.2-1
Boom Installation 4.2-2
Boom Separation 4.2-9
Extension Cylinder Rartoval 4.2-4
Extension Cylinder Installation 4.2-7
Hose Hemoval 4.2-7
Hosa [nstailation 4.2.7
Roller{Shim Removal and Installatton 4.2-%
Slide Plate/Shim Removal and Installation 4.2-5
Boam Pivol Shim Removal and Installation 4.2-12

Two Seclion Boomn (Madels 622, 824)

Description 4.3-1
Maintenance 4.3-1
Boom Aemoval 4.3-1
Boom Installation 4.3-3

Boom Separatlon 4,3-4
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BOOM AND FORKCARRIAGE
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AolleriShim Remowval and Ingtaliation 4.3-10
Siide Plate/Shim Removal and Ingtallaticon 4.312
Carriage Tilt Cylinder (All Modes)
Description 4.5-1
Maintenanca 4.5-1
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Medals 222, 32254, 612, g2204, 524

Section: 4
Page: 4.2-1

BCOM AND FORK CARRIAGE

TWO SECTION BOOM (MODEL 522)

DESCRIFTION

The bowom farthe modal 522 foridH i conpirisssd o T
socting (Inner and oubet) which are construcisd of
high strenpgth stesl Wubing st Recrmerate 3 sares of
ppenings along bathy sicies for acsess bo boom ndgr-
rals. A double ading hydmaulic heom extarsion
cylinder, lncatad witkin the boom, extenda ared retracte
the inrer boon sectlon, Tha base and of the boom
sxtenslon clindar is mountad 1o the mar of the ouler
boam. Tha rod gnd of the cylinder s cannacied b e
karwarnd podfion of the Inmer boom,

Fakaiteg and bowaring of ihe Do & ateamgdishad by
ona doute seting hydraube boam it evinder, with the
base end pivitt connectad 1o 1he matn fame and the
ol end pivol conhectad to the boam.  The boom
pbvicits wartlcally aboart g phegt pin, thrgughtwe bearirg s
which ara mounted to SOCBMNE MOUNTE, conngcting
e rear of the boom 1o the maln treme.

The boom méomorates a camrags I ovinder, locaied
wit higw (vl s pll the boom, wivweh comrods the forward
and regrward 1l of the camiage and attached forks
reder 1o "Carnage Tk Oyiinder on poos 4.5-1).

Redlers, loeated at tha top redr of the innar boam and
bt Brdtorm of the outer boam, end side plales, Io-
calad At the rasr Bottom of the Inrer boom andg rant
top of 1M ouler boom, provide the bearing surfaces
Datwaan the Inner and cer boom gecbora.

The fowr hwdmolic hoses |ooated within (e Baom
menwe with the inner boom s A exiends ard reracts,
By Lse of & hose carfle tubs and itay, The four
hydreulic hoses attach [otubas at the rear of the inner
boom The tykbas extend to the hass cone.

MAINTENANCE

Mairntenance of the bt redgueras;

1. Fariodic greasing of hydradllc cpinggr &nd phvot
ard boom pivol (sea 'Servce Scheduas” [N Sachon
.

2, Ferndke greasing of boom rollers [see "Senvice
Sehedules" in Section 2],

IMPORTANT: DO MOT GREASE BOOM SUDE RAILS.

A, Ferodle mspection of cviindars lor wear (e
‘Checking Cylindar Cond on® on paga 3.98-1 in Sec.
tlpm 3].

4, Penlodic Ingpection of Boogm Qushings for wear.
5 Perlodic inspecthen of boom rolkers lor waar.

&, Paradic spection o slida plates for wear, nspect
siide plates at ront of extengion gylinder, bottom rear
of Imngr boom, and top frant of outer boem for wear.
St plates are Inlialy 172 thick. Condgmning thek-
negs iz 5. Ao plates wear, shim al 1116 Mcrerments
o malntan proper Side plele dearsnces. MOTE:
Rafer 1o the Lol Parts Book tor 116° ared 178 shims
avadabla.

7. Penipdic napectlon of hydraulit hosses farweaar

BOOM REMOVAL {Figure 4-1}

k=g the Tollowing procedire to ramove the boom from
the maghng:

1. Carsfully réad "Genaral Instructions’ on pages 221
thmogh 2.2.2 in Secton 2. Follow all wamings and
procecuras (o ASEUME you are working willh 2ale and
afficlert methods and conditlons,

2. Remowe the fark camage.

3. Poseitlon the machine on alevel surace; level and
retract the beomy; apely the parking brake and step the
SN,

4. Support tha Boam from abavs whh an overhasd
hodst.  GApPeoiie wakdht of the Baom is 2 toee.)

& PRelsase S hydraudic pressure In e $YShent j5es
waming and pracedrs on Sage 3.2-1 0 Sectan J).

6 Tay and remove woradk hoses (tems 1) kom
boom



Section: 4 Servica Manual
Page: 4.2-2 Models 522, 62204, 622, 52274, 224
BOOM AND FORK CARRIAGE
TWO SECTION BOOM (MODEL 522)

1 = Hydraudic Hosea (&) & - Lockwasher 558" (16}
2 - Hoipt Cylinder 7. Boll&a-11x%
3 - Cylinder Flvet Fin € - Lockwasher 5/8°
4 - Grease Fitiing (2) % - Hex Mot %E - 11
5. Soraw 58 11X 2 1/2"{16) 10 - Baaring Eccentric {2)

Figura 4-1 Boom Removal
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Models 522, 523/%, @22, 52274, 824 Page: 4.2.3

BOOM AND FORK CARRIAGE

TWO SECTION BOOM (MODEL 522)

EQOM REMOVAL (cont.)

7. Suppoet the hoigt cyWinder [tem 3} Approdmete
welght 354 b5, Removs the top pvot pin [Item 25 and
Ipwer tha oylinder,

E. Uezing rapa or chaim, lagh e and outer booams
iopeihar through windows,

o. Remove prease Mings (e 4,

11. Match mark beardng eccentrics (Ham 101 amd mmn
frarme les reference when later reassemiling boom to
thg mamr iramea.

11. Aamowa {16 acrews and Iochwashers (llemg 5 &
ai.

Tz, Lifl the Bt cdoar of 1ha mauchion,

BOOM INSTALLATION

s the Fodlonwing procedure bo instak the boom onthe
M RimnE:

1. WNIth creartesadl SLPROT, pesition the baom on the
machine. [Bgom must e redracted. )

2. Assemble (4) scrows (equally spaced), mounting
each bearing eccendrie (Item 10) toihe main frama, and
tightarL

NOTE: Initidly mounl bearing eccerdncs so the x°
mark, hocaled on e lape of the eccendnc GircLm-
ferance, iz at the fgttom.

2. Lenwer the boom.

4, Check 1o maka sure Badm = cenlered on 1he
rrachere and Tha Boam hose is verical.

A Tocheckfihe boom & conlarsd — maasurs
from gides of main frame (o soee o BOam nose,
Cimersicrs mus be withm 178" of gach oihar.

B. To checkif the noge |5 vertical = wih a levsl,
eheck malt Irame varticalness agairgt bgom
noss vanmalness. Level readings must be the
sAMA.

C. To adjust boom cantaring — adjust ec-
CERITICS Dy remowving scraws ang rdlating ec-
cerdrics ona bolt hale at g lime - alfematng
frown side to side.  Reinsall and tighten screws
belore rachackig.

A Tomave boom noga kg the aght (as
vogwad from {he cab) — rolale eccentrigs
chockweses (as viewed fram gides of
maeching)

b, Tomewa tha Boam nose 1a the leflt -
roLate ecoertrics counderclociwlse.

D. To adjust boom vamicalhess — rotate ac-
gerbrics and retighten arraws bedore rechack-
ireg.

4. Aptating the eccertric 3o the 2" mark
moves Upwards will raisa 1he Baorn an that
side.

B Corversaly, roatng the eccenie ao
tha " mark mohves dosmwarde will lewer
e B o el sade.

E. Racheck boond for canlaring and levelnegs
and readjust eccenircs as ngcexsly. Onca
b |5 cemtered and level. insiall all mourling
sorews Tor eccenttics and tighten to 160 flbs
[ropie.

5. Insak grease fings {itam 4).
€. Aemssemble rod and of nolst cylsder (o boom
7. Relnstall nydraull; hoges

NOTE: Aafar o 'Boft Torgque Speofications and
"TorqLe SracHicatiang for Hydrwdic Line Connectlons”
in Sechion 1.

2 Sian the enging and chack 1or laaks.

WARNING: Hydraglic Nuid unded presurs
can penstrala lhe skin and damage tha eyas.
Fluid lsaks under presture may not ba
visitrle LU'ae & prece of cardbocar or weosd 12
d leaks. Oo nol use harg hands  Woaar
smiety gqogpled for #ye prolection. 1 gl
friera 3kin of ayw, gal immediaie medical
aHandon.

9. Greass boom ohcts,
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Service Manoal

Modals 522, S22/, w2, 62204, k24

BOOM AND FORK CARRIAGE

TWO SECTION BOOM {MODEL S22}

BOOM INSTALLATION (cont)

10, Extend e boom lully and hold far 15 seconds;
retract Boom [y and Bodd for 15 seconds: (i camage
{orward fully and hobd for 15 seconds. Repaat. (These
procadures will rarmove ale from e clrcults-)

BOOM SEPARATION

The Doom may be separated Into g bvo individoal
Eactions whde mourdad to the machine orafler remonsl
Frearr Ehig Friahin,

4. FRAEPARATION

1. IFboom B meunted 10 the maching, uge the follow-
I procedure o pregarg boom for separtion:

g Ramome fork camaps.

B Posilion machmé on leval soelacs, MiRac
and level Ihe boom, apply the pardng braka,
shul off erygina, and raleaze all pressure In
Fydrandle systam [see waming amnd protedure
on paga 3-2-1 in Sactian ).

2. If boten |5 rerricneed] fronm 108 AchinE, place Eha
Exorr O 2 Jeosgl gUrtas e,

B. SEPARATICN OF BOOM {Figure 4-2)
1. Remicwe raar boom cover ftam 1),

2. Taf znd remowe 4] Fydraulks hosas Niems 2 Irom
bulkhead.

3. Hemowe (2] hwdmglle hpses {Bems A) from boam
extanshon inder (tem 4y

d.  Remcve couterbalance vakve (hem S

CAUTION: Hydreulic eylinders equippad
with counterbalanes valves may Rava
Frdreddic pressira mlaned witbdo 1Ha cynlired o,
1 & countarbalanca valve B o be removed,
oo 50 caraluly while Woaring ays prolection.

5 Suppart the rexr of tha sxtansion cyllnder and
rarncnvd (2} sorews and lockwashers {ters B & 7)
maunting extenslon eylingder ko aupport bracket em
B

5. Remowe (2] scraws and kockwashess (RermsS & 10)
mcLanting hioese tray (Herm 145 1o satar badam,

7. Femove outer boom front slicde plate (s "Slida
FlaterShim Remowal and Insiallatign).

B Remove outer boom font rollers {aee "Roller'Shim
Remaval and Instalation ).

2. Lleingaufficient meanabo suppart emd gul 1R inner
baxm from the ader oo, sapaste the Inner Gorem
feowmy the outar oo,

MCTE: The exienslon cvlinder, hoees, garube and
Ficasen Eray remenln withar ihe BRBer Boomn,

MOTE: Be careful nCt 1o Jamage the rear slice plares
of iha Inner oM 35 ihey pass ovar tha feoat of the
alar boom, Dy AsUling sUHician) clearaces is
proviged.

#OTE: Revarse Sleps 1-9 above io reassarn bHe baom
Reder o "Boh Torque Specifications” enc “Tomue
Spectications for Hydraulic Ling Connectiong” in Segs
Ban 1.

EXTENSION CYLINDER REMOVAL
(Figure 4-3}

1. Carghully regd “Gengral insinuctions” onages 2.241
ihrewgh 2.2-2 m Sestian & Fallow ell warmingz and
procedunegs to 835Ure Yo arg working wilh sale and
eificlent melbods and conditions,

2. Posiion the maching on & level surface, level 1ha
boom (resl Iva boom upan a substardial suppart),
epply the parking breke and slop the engine.

4. Hslsasa af Myd@ule; pressure in the system (see
wamirg and procedure on page 3.2-1 in Section ).

4. HFamowa sarschnd, aut ard washer (1ams 1] ffom
cylinder rod and.

K Lossen balt an collar of suppon mount. fitam 2)
Spraad colar a0 extenslon cylingder {itarm 2 wil clear
It wihan removed,

8, Remove screws and lockwashera (lems 4] and
PAFROa FEar cover [[hem 5.
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BOOM AND FORK CARRIAGE

TWO SECTION BODM {MODEL 522)

EXTENSICN CYLINDER AEMOVAL
[cont.)

T. Taf amd dlsconnest we hydraulic osas ([tefms 5
fecimy rear of exdengion mdinger.

B, Remove countarbaldans e wmhaa [llEi'I'I T:I TP BRI M-
sipn cylmder.

CAUTION: Hydraulie cylinders sguipped
with counierbalance wvalves may have
hydravlic press.ry stared within the cylivder.
! » counterbalance valve i3 10 5o removed,
o so carefully whike wERFIMG Sy prolection.

8. Suppoet rear of eylinder, ramove sErews and [ock-
washers (Items B).

10. Aamowe bolts, s ard eekwashers (1ems o amd
remgea clinder supptrt braskal (fem 10].

11. Slide axtenskon cuiinder cut bom regr af boom.
(Approxamate wesghl of oyinder ks 300 |bs.)

EXTENSION CYLINDER
INSTALLATION

1. Reverge steps 4 Thrpugh 11 above.

HNOTE:  Refer o '‘Balt Torgua Epecibeathons” amd
“Taorque Specifications tor Hydraulic L Canmactions"
in Sactian 1.

2. Gtar e enging and check for leaks.

WARNIHG: Hydraulle lluikd urdar preSsme
can panalrale the kin and damoage 1he eves,
Fluid leaks under pressure may not be
visible. Uta a pikeo of cardboard of wood to
find keaks Do nel yge bare hands. Wear
asalely qoggieg for eye predectign. 1l fluid
antars skin o aya, got immedisle medical
atterdion.

3. Exersd 1ha Baoim Mully and hokd o 15 seconds;
retracd boorn iolly ard hold {or 15 secands; Lt kack
carriage down hlly and hobd far 15 seconds; it fork
camage back fully and hodd for 15 seconds.  Repest,
Mhass procedras will rameve as (rom the clrcults.)

HOSE REMOVAL (Figure 4-3)

1, Postlon the macterg on g leve suface. Level anc
Uy mxiared P bosam, resting the gnd of the boom gr
& substantial suppor.

2. Apply the parking brake and atcp The engine.

3. Aelease all hydraudc presaure in the sysleen [See
warmang end procedure an papge 3.2-1 in Saction 3.

4, Tagand remove hose gndg (liems 1) rom hydrauliz
e erda [veims 2] a1 top rear of inner Deam.

5. Rarmdvs screws and eckwashars gltams 3, altach.
ing fexse cartias iube (e 4] tybraskst ol nrer booT
[em 5] ar (o hote tray (lem 8.

6. Remove sirews and leckwashars [ftems 7) and
[eTove rgar cover ([hem 5).

T. Tag erd rameve hose abd s {Herms Of froen Bulkhead
ftings al rear of ouler bopm

& Aemcwa nuls and Ieckwasher (Hems 120 and
rarmove e Bedd deawn (a1,

9. Pull resas and hage TUEE G EﬂmF‘BtB. aui
fram reer of the bosom

HOSE INSTALLATION

1. Rewverse =taps 4 thrawgh 9 above.

MNOTE:  Tube curter and hoses can e ralled back
onca 1hey arg placed willin 1he boom,

NOTE:  FAafer to 'Boll Torque Speciications' and
"Torgus Epecilications 1or Hydraulic Line Connections®
In &ectlan 1,
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HOSE INSTALLATION {cont)

2. Start Ihe engine and chask e ks

WARNING: Hydraulic s und e pressurs
can peretrats tha akin and damage the syes.
Fluid leaks uncer presscre may not be
visible Use a pizce of cardboard or wood 1o
find keaks. 0o not use bare hands. Wear
sty fogglen dor eye protection. | Fuid
emters shin or eye, gel immediate medical
Btantkon.

4. Tik the fork carridips flly foreard and hold 1or 15
gaconds, th the lork carrlage Mlly back and hold for 15
seconds, move awaliary control handles fully bath
directions and hgld for 15 seconds gach direction.
Fepeat. These procedurss will remowe alr from the
cireuts.

ROLLER/SHIM REMOVAL AND
INSTALLATION (Figura 4-5)

REAR OF INNER B00OM
1. Exterd inmer beoen unld rollera align with access
hotes im quger boom

2. Lower the booim 1o The ground., apply the parking
brake ard =tog 1 angina.

3. Loosen sat sorew (vem 26},

4. Push pin (Item 14} through access heals in ooer
beaem MOTE:  Be carelul not na loge shims {(ilems
24).

5. Remove roders ([tems 25 through boom e open-
TS (Wit}

& |nsdall rollers, reverzing stepa 3 throygh 6.

MGTE: Cleamnce between 7oller lange and ral s o
ba /16" par sida, Shirm accordnaty

7. Greass rollers.
FROKT OF DUTER BOOM

1. Lower the boom (o the ground, apply the parking
brake and sop he angine.

2  Hemema batt [ltam 28).

3. Remcye roberplos fams 15).

4. Femcys 1efers dtames 25) and shims (tems 24].
9. Irotall rodlers, reversing sleps 2 through 4.

NOTE- Clearance berasaan rallar llange ard rail i5 b
be 116" per sie. Shim accargingly.

& Gradse redlaes

SLIDE PLATE/SHIM REMOVAL
AND INSTALLATION (Figure 4-5)

REAR OF INNER BOCHA

1, Posilkon the machine on vl suface, place trars-
missicn In neutrad and apply the parking brake. Lower
the Boom negr curiace.

2. Edtend mner Doom umtlh waar plate screw heads
(e 25} allgn wifh oLner Boom accass beles,

3, Remowve scraws 1em I3

o, Extend Hooman additanad 3 until cearserew hepds
align with a&cess hidea.

% With boom lowered rear surface, shut off the an-
glne and rermowe all hyd'radlic pressure from the zyslam
{soe wamiryg and proRecure onn page J.2-1 in Secticn
4.

£. Ferminsa rear sefews.
7. Ramoes slicd plateds) &nd shins [(lles 3, 10 & 11).

NGOTE: Belore installing slade platesl measuta 1he
disiance bahwesn [he [op Al ard ireide Battom of the
Tuter bapm, midway along tne outer Boom's kngth
Izee Figre £-5}. [This is the narrowest porthon of 1he
crer boom.p Suberact 108" tram difmension 1 allow
for cearance. This adjusted dimension must malch
the distance Irom ke Iop ol the rear rgller and bottom
od 1he wedl plale ol the inmer Baam.  Maasurements
must be taken on side of boom whers slide plate is Lo
be nsdalled.
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BCOM AND FORK CARRIAGE

TWO SECTION BOOM (MODEL 522)

SLIDE PLATE/SHIM REMOVAL
AND INSTALLATION (cont.)

REAR OF INNER BOOM
B. Install slide platels) and Shimes according o maas.
uremarts above, ravsersing sleps 3 theougn 7.

FROQNT QF QUTER BOOM

1. Posdion the machineg on level surface, [ower the
boom near the ground, ppply the parking brake and
st the drigine.

Z  FRemove ibeae Bolts and iockwashers Olemes 31 &
an.

d. Rersove slide plae assambly,

4, Remcyve skda plate ((tem &} drom Gase plate ftem
£] by ramcving Mo Drass scréws and washers (Ifams

271,

£. install new slide plate. rewersing steps 2 thegugh 4.
Lhim side plate 30 there ia 116" clearance betwaen
slide plate and top of innar boom

BOOM FIVOT SHIM REMOVAL Hear of Im"; Boom |

AMD INSTALLATION Siide Plala
. Criar Boom

1. Follew stens 1 through 11 ungder "Boom Remcwal. J/r

2. Slde bearing eccartrics [Frgra 4.1, [i@ms 10) from i

boam pivat shalt. TE /;F‘]

2 Remnowve ghims [Figure 4-5. Nerma 23). /f.,r

4. Replace shims, being sure there  approximatedy ,/

11ME" tearangg per side alter assembly. Rai ¥

5. Follow sleps 1 1hrcugh 10 under "Sear ImsTala-

3

Figurg 4-6 Boom Slide Plate Clearance
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BOCM AND FORK CARRIAGE

TWO SECTION BOOM (MODELS 522, 324 )

DESCRIPTION

T bzeatt far tha reodial 822 and B24 Forklifts ia com-
prisad of two sectons [inmer gnd ouler] which are
consmucied of hlkgh strength steed tutting and whigh
Ineorposate & saries of openings aleng beth sidea lor
Accass o baom ntarnads. A double-acting bydragis
clindar, lacaled wilhin the boom, estends and
rafraces ihe inned boden sedtion. The base gred of (e
boam extension cyindar 13 maented ta the rear of the
outer o, Tha red ond of the cylinder is connected
b the Towweard partian of the inmer boopm

Raiging ard kpwering of 1he boom |5 accompdished by
two double-aciing hydraylic boam it ginders with the
baze end pavata Connectad (o the main irams and 1k
md g phaps connectad to the boom. The boom
oS wartically sboat pivat plrs, thrgugh two bearings
which ara mourded Y0 foremirc MOoUnEs, &onmecinsg
i@ raar ol ke beoem to the mamn frmme of the machina,

The besorn incorporatas 8 camiage I eylinder, located
withdn the nose o the Eaam, which cortrols the forsand
and rearward Tl of the camiage and anschad lovks
{refert 1o "Cavriage Tilt Cyindes on page 4.5-1).

Aallers, located at the top regr of the Incwr Bocr and
front bodtorn of 4w ouwler boom, and Fabrela alide
plates, bocMed al the mear bottom of the inner boom
and kent ap of the outer boom, provide the bearng
gurfaces batwegn the Iraer amd aoler boarm sections.

The four hydraddic hoses [seated within the bosm and
whsCh axfend tha noxa cone, move with the inner
boom g3 it exlends and retracts, by using & hoss roal
trolly which 9 gukded along the sasngion oyfinder
housing &5 e boom moves. abd a cable and sheave
system whish prowides Ior symcheonlzed mevarent of
hapes with Doom movement.

MAINTENANCE

Mainlerance ¢! tha boom retuires:

1. Periodic gresang of hvdeaulic cylmter and pivgts
and boom phit (See "Sarvice Schedules I Sactlon
2l

2 Paridic greasing of boam rodlers [see 'Serviae
Schechiles' in Section 2.

IMPORTANT: DO NOT GREASE BOOM SUDE RAL S,

A Pewicdic intpection of cyiindars for wear {zee
"Chacking Cylinder GConddion” on page 2.12-1 in Sec-
tion 3)

4. Paripdls inspeciion of baarm bushirgs for wear,
5 Perindic inspactlion of boar rellara for wear.

E. Pericdle inspection of shide plates fof wear. In-
spec] slids Llanes at frant of ecdengicn oyllimder. i
resd of inmat ard canler boom, and tog Irant o outar
arwd center bowm far wear. Sllde plates are -nitially 172"
thick. Condemning thickmes i 516", As plates weer,
ghirm at 1/18" inerermands 1o maimtain proper shde plate
clearanges. NQTE:  Refer fo 1he Lull Parts Baok lar
1114 and 178 chims avadabia,

7. Perodic nspectian ol hydraullc hases for wear.

B. Petodie inspectlon of hgse ferslon (rside af Edom
with boam fully extended. Hoses nust oo 54 morg
than 314 4 inchas. Adjuat lenskon at b ensicn aios-
mert bulkhead Geaelat,

4 Pericdic inspection of cablag for waal,

BOOM REMOVAL (Figure 4-7)

Usa the MoBpwing peocedurs (0 remncye the boam from
the machine:

1. Qarefuly read "Ganeral nstruclions® on page §.2+1
throwugh 2.2-2 in Section 2. Follow all warnings and
procedures 1o asgurg You are wodiking with safe and
gificfent methods ard condhticns,

2. RAemve the fork camags,

3. Posttion tha mashine on a level surtece; lweal and
retract the boom; apply 1the parking brake and stop the
ENgne.

4. SuppHt g DO rom above with an overeasd
hipizt, Approsimste wokght of the boam is 2 o

5. Relepse all hydraulle pressure n the system {see
warming and procadure tn page 3.2-1 in Sectlon 3],
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BOOM REMOVAL (cont.)

6. Tag and ramcve bydRdlc hoses (tems 1) from
Adkheads gt the rear of tha rmair f@Me

T. Suopon the hois evindar (hem 2], Approximate
wekiht 250 | BS. Apmowve Be [op pivet pins (llem 3
ard |oower tha cvllnders.

#. llaing rope or ghain lash inner and owter bocms
Iogether thraugh windows.

8 Fernave (18] bolts (s 4, 5.8, & 7).

0. Uit 1he boom clear of the machine.

BOOM INGTALLATION

Lize thia IGBOwing procedure b ingtall the beam antheg
machine:

1. wWith cvertmeadd support, posdlan the boom an the
raching (Boam most be retracied).

2. Aszemble 4 boits (equall y apacedt, meunting EBch
bearing ecoentrp (iem 11} to the main frame. ang
tighten.

MNOTE: Imitially rrourt Beaning secarincs so haly pat-
tern is as shown n Figure 4-8.

2. Laveer Ihe bidm.

4 Chack 1o make sure boam i3 centamed on the
Traching and 1 Boam nose s varteal

B, T checi [ the boomis certersd -- Meaurg
Trewts sl of Fealn A O sidas of Boarm noss,
Dl sicns, mest ba within 154" of each other.

B. To cheak ifthae nosa |15 e — wath a lewal,
sheck main Hame varticalness againsi Braim
noge verlicalness. Level readings must be the
SAImMe.

- To adjust bBoom centering -- adjust ee-
CaMMes By famoving scraws and rolEg et-
dantrikss are balt hale gl a time — allematireg
from slge (0 30  Feinsial ang hghen Dots
Dedora rechpcking,

a. Tomove boom noge to the dght (as
wierwed] froam the cab) — rotate eocentrics

Cchwise [as viewad from sides of
maching}.

b. Ta mewe tha baam moge 13 the 1ef -
rolaba GRS &ourdancioekwisa.

D. To adjust boom vertcelne=zs — rgtBte -
camrics and redighten balts belore rechesking.

3. Rofating the ecoemtns upwards will
raisa Ihe BHocm on that side.

b. Comargely, rotating the eccentnc
o argd3 will lonanee e oo am Chat
skie.

E. Pecheck boom for centerimg and lewvelnsss,
and readjust sctenlrics a8 MECeSSary.

5. Aeaszambla md ands ot bhosst evlicders: 1o boom.
6. Aelnstall rydauic hoses {tems 7).

MOTE: Reler 1o “Tarque Speclicalions 1ar Hydraulic
Lree Connectorg: in Section 1.

T. Stan ihe eagine and check for keaks.

WARNING: Hydravlc fluld under pressure
can penelraie e 3kin and damage the eyes.
Flvid lepkz under presgure may not he
vislbla. [Eea piacs of cardbrod rd O wood o
1ind leaks. Do nol uss bara hands. YWeer
safety gogples for eye protection. N lkid
anters shin o 4ye gt immaediate medical
attEnlion,

0, Femove overhgad suppoit Prom oo,

9. Slowly ralge boam uniil rod endg o hoal cyvinders
are fully extended.

HOTE: Cimderrod ends muest ull y &dend at the zame
rate 1o prevent the boom from ghilting ar "Ragking”
when fully raised. Carefully abserve1a sae fany Rack-
Imy* Gocurs.
10. W ng "Backing” is obhsared:
A Install Bolis (16 equally spaced oar sda),
moundimg the bearirs eccentriss b the mam
fearme ared Higiten (0 16 #ABs torgue.

8. Greass bhoam piviots
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BOOM INSTALLATION {cont)

C. Maurt lark camage 1o bopm

0. Extend tha booen fully and hold for 15
seconds; retrecd boom fulky and hold feor 15
secands; tit camags forward fylly armd hoid for
15 seqonds; it carage reansard Ty and hold
for 15 seppnds. Repeat. (These procadures
wlil rervave A Jmam the cimpuits.

T1. i "Reclong' < absaryad:

MNOTE: N is impaortant that "Racking” Aoes nel atcur,
Ard, this being moee important than cantering of ke
boom, will require ket g boam censafing be read-
justed oM center ko the exert neaded 1o prevent poom
‘Racking (see 1em C under Siep ).

A, Readjust boam centaing (sea Ngle atove),

CAUTION: To praverd the bogm rom p-

A ping when adjusting eccenrics, be swe 1o
adpust one skde ot & limw being e tha
cpposie side i firs! lightanad.

TOP

Yiew From Boom S5ide

Figure 4% InHial Ezcemrc Positloning

£ Boam nose must be vertical {refer bo [Hem 1

Bep 4],

. FAalse bBoam 1o check for "Racking' and
readjus Do centering a3 requirad, keepitg
nosp vrtical.

0. Whan no “Racking” i absarvad wrsa mizing
the boom ~ procesd to and follow [bams A
threwsgh D under Siep 10

BOOM SEPARATION

Tha boom may ba aparaled into #3 o individuel
gactions wila maurtad to kb machine or 2fes remeoweal
froen the machine.

B FREPARATION
1, If oo & murmed 1o the machine, wsa the o e
1] procedufs W prepara boom for separatson;

2, Remowe fork camage.

b, Extand boom fwao to three feel o gain
accass it bulkhead fiflings at tog rear of Inner
boom

c. Posltion machird ondevel suface, level the
boom, epply the parking brake, shid 28 andging,
and redaase glf pressure in hydraldic systam
{299 warnlring and preedure an page 3.2-1 In
Eaction 3.

2. I} oo i rarmcwed from the maching, prepsatation
wetlves placng the boom on a lavel subace and
pulling the InRer Bots avay from the guter boomm T
Io three {edt to pravide access to Dkhead fitlngs at
bop rear of nnher baom,

B. SEFARATICN OF BOOM (Figure 4-8)

1. Digcopnect twhndine hosas (llems 1} from

badkhead bracket at op raar of inner bpm.

2 FAamoyve cabie (kam 2) (see "Catble Aemonsd™).

3. Remowe rear sheave bracket diem 3]

4 Aamave twn hydraulic iubes (tams 4).

5. Reamens coumterbalance valve filem 5,
CAUTION:  Hydraulic cylinders equlpped

wilh couniérbalance wvalves may have
hydrauke presaure atored wilhin the cylinder.
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BOOM AND FORK CARRIAGE

BOOM SEPARATION (cont)

B. SEPARATION OF BTN
€. Ramicwe eoureerbafance valve pdat hose e 6.

7. Refmcnes frydraulic Attng dtam 7] fram botam cear
ol @REnsann cylmeler.

B Remoue T Screws and |ockwashars {tem 8},
Mt ing extansion ylindar 1o sUppan bracket (lem
).

9 Remnue supporl bracket. (The hode reds wil
supprart tha rear of the cylinder)].

0. Pull hose redl cam (ltem 10 toward rear of
cindgr Ptace Dlock under cylinder 10 sLmppee it and
remcve hose regl carl out back ol booon

11. Aemgerg citer boom iront siide place (see "Slida
PlateiShim Remwrval and Installation™,

12. Aemowe coler boom fromt rollers (see Haolles' Shim
Remocval ard Insiallation.

13 Using sufficient rmeans o seppon and pull the inner
boeorm frein tha cadar Boown. separsta the miner boom
fm thl auder o,

MOTE: The extencbon eincar renmains within he inner
Exmarr.

MNOTE: Ba carehd nat o damege the reer dide plates
of 1B innes Boom as they pass guer the front of the
auler boom. by azsaygnng sufficignt clearance is
provided.

EXTENSION CYLINDER REMOVAL
(Figure 4-10)

1. Carefudly resd "General Instructions” on pages 2.2-1
trrough 3.2-2 in section 2, Follew all wamings and
Arocedures Ko Ssure woll are workicy with saie and
efficignt methods and condltians.

2. Poaition e machine on a levs] sexface, level 1he
oo (el e boom upon 2 substantlal suppart),
appdy the parking brake and slop the anglne.

3. Felease all hydraulie preesure in tha gydem (zee
warning and pfocadure on page 3.2-1 in Sectlon 3t

4. Aemove screws and washers [[lem 1) and remave
rear erver flkem 2).

5. Rempwve cable ad|usting nuts and washers (llem 3)
ard remenve cable sdjioghing md tam 4),

6. Hemreq cobde dbem 5).
7. Ramova rear cabie sheave bracked Jiem )

8. Dlzcopnactk twindiie hoses (tem 71 o Dol khead
bracket &t tap rear of mner boom, and By flat

o. Tag and digconmect fetas (112ms &) at resar of boom,
1. Tag end remewve [2) ydrauke tubes (Item ).

11, HAemcve courterbalance vabve {tem 100 o
hyorpesic cytinger (Mhem 11},

CAUTION:  Hvdraulc eylindecs equlpped
wih ¢ounterbalance valves may have
hydraullc preasuro starad within The oylinder
urlil the coumerbalance valves are sarelully
ramived. The siored pressura vy axceed
260 PRl Wear aye grataction whan remoying
courderbalance viives.

12. Remave counlerbakncs vahva plal hose (Hem 1.2),

13 Ramewa belts. nus and washers (lbems 13 & 144,
and remave rear Cyllnder suppont Braeckat ((tam 15)].

14. Remove setscrew, mgt and wazhat [[tams 1) fram
cylindar rmod ernd.

5. Skde axtersion gWinder out rear of boom (A0
praximale weight of cylindar 4§ 300 1.

EXTENSION CYLINDER INSTALLA-
TION

1, Reverss slens 4 thravgh 15 abave.

NOTE: Ragfer fo "Boit Terque Specificattons™ and
"Torque Specificatlans for Hytraulic Line Coomecligns®
In Secthon 1.

2. Start theangine and check kor leaks.

3. BExterd the boom fully and hodd for 15 sBconds;
retract boom tully ard hold far 15 seconds; tilt fark
catfiage dessan lully and hild for 15 seconds: I kark
back fuly ard hold fgr 15 seconds, Fepaat (This
privGedure will remowve &7 ram the lydraulic cincuit. )
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BOCM AND TILT CARRIAGE

TWO SECTION BOOM (MODELS 622, B24)

Hoxa Hemoral

Figura 4 - 11

¥ - Cabla Adpasting Aod

2 - Screw, Lock and FlL Wasbar, 178" (2]
3 - Rear Covar

{ - Hydreullc Hoges (3)
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Models 522, 52279, 822, 62214, 924

Section: 4
FPage: 4.3-9

BOOM AND TILT CARRIAGE

TWO SECTION BEOOM (MODEL G22, 824}

HOSE REMOVAL {Figure 4-11)

1. Posilon tha maching on g keved surbsca erdd fudy
extend the boom, Allow &nd of boam In reat an tha
ground o other subatattsl augpert.

2. Apply the paridng braks and =ap the engine.

3. Aelease all hydrawlic presaure n tha ayatam {sas
wWaImirkt and procedurs on page 3.2-1 in Section 3).

4. Locsen cable adjusting rod [tem 1).

% Logsen and datash twin hwdrauke hoge ends (8
places).

6. Rarmowe bolls and washars (Ikems 2) ana remove
B rear epvar tem 3,

7. Ramireg hooes (tema d) from raar of boom,

HOSE INSTALLATION

1. Rasgrse steps 4 through 7 abova.

HOTE: Wheh replacing bwir-homes, replace hoses an
both sdes. By replacing both hoses it s assirad 1ha
tha basas will lighten eenly, When re-ighieming the
hurses, adpust nod (hem 1] 50 hware g e Moo Than 12
58 In hosas.

WNOTE: Refer 1w "Bult Torgue Spechicationg' and
"Torque Specificaticas Iof Hydrawllc LineComngetlons:
Y Saction 1

2. Btart the engine and check lor leaks.

WARNING; Hydraulic fuid umar pressurs
can peneteal INe 2K and damage e eyes.
Flgid laaks under pressure may not be
vigible Usea piver of caordboard or wood to
fimt loaks. Do ot uvse bary hargda. Wear
salety gogglas for aye prodection. 1l Auig
anters skin or aye, gt immediale medical
aferdion.

2. Tt the furk canags hlly torward and hald for £5
apcnnds; Lit lha fork cartage Hally back and badd far 15
saconds, move suxblary comrol handlea fully kot
duactions and hold for 15 seconds each diaction
Repaat (Theee procedures will remove alc from he
Clreyity. )

HOSE SHEAVE REMOVAL

1. Poshticn 1he machine an a keval suface and es1and
inre Baarr ufitl Pots shedsad arg lecated within the
second window of the outer Boam.

2. Peetihe baam Upen the ground or ather substantlal
SURHart.

3. Apply the parking braha and stoy the angirk.

4, Asease all hwydrawic pressure in the sysiem {aee
warming and procedure on pege 3.2-1 in Section 3).

5. Locsen cable adjesting rod.

B Tag and deiach twin hydraukc hose ends frm
botorn Bufkhaad Htings.

¥. Pl hoses back
8 FRamcve retalning dng lrgm shegve shaft.

O Slide howe sheawe ot windoew,
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Sarvica Mana!

Modgly 523, 52204, B22, 52304, B24

BOOM AND FORK CARRIAGE

TWO SECTION BOOM {MODELS 822, §24)

HOSE SHEAVE INSTALLATICN

1. Reverse staps 5 thraugh § abonve.

WNGTE: Aetar e "Torgue Speciicalan far fydaallic
lines In Secilan 1.

HOTE: when re=tigrtaning hases aojod rod {Flgum
411, hemn 1] s therg I3 nomare thar 12" 5ag in hoses
with begamn lylly extersded.

2. Suart the engina and chack far leaks

WARNING: Hydrawic Nuid unds presiuca
AN pare rEde tha i and damage the gyes.
Fivid laaks under presmura mey not ba
visible. Use a piece of cardboard of wo-od to
fnd leaks. Do ned use bam hands. Waar
salsly googles tor eye protection. 1l fluid
priocs 3kin or sye, get immediie medical
nitamiiomn,

3, Tl the fork camiege tully forward and hold tor 16
seconds; tit the lork cardags haly Back and hold far 15
sacpnds: move amdiary cotrgl handleg fully bogh
dmections and hold for 15 seconds sach direction.
Fepeal. (Thesa procadures will rerove aik from tha
clreuts.)

CABLE REMOVAL

1.  Position the machine, kwer tha baam to tha
graurd, apply the parking brake ared stop the gngine.

2 FReémeive rear cower.
3. Loasat and ramcsee cable adjusting rod.

4. Locsen, remewss 8l save (2) cable oips from
[t arvd arvd of cably.

5. Remove and save (3] thimbles.

£. Remowa cabde irom rear of Boom,

CABLE INSTALLATION

1. Rewarse steps 2 thwough & aboue.

ROTE: Relar ta Figure 412 for roling of cabe
Il ol shalvas,

2. Tightan catia adjusting cod sgthers Iz ng morg than
1f€ s I 1he hoses with boor fully satended.

ROLLER/SHIM BEMOVAL AND
INSTALLATION (Figure 4-14)
REAR OF INMER BOOM

1. Extand mrer boom untd millers atlign with access
hcles on ourer BOGM

2. Lerwer 1he boom to the grourd, appdy the parking
brake and siop the engine.

3. Loocsen selacrew fEem 53]

4, Pugh pin {(iterm 3] 1hraogh access hole noQucer
botarn. MOTE: Be carsful not 1q Igge shimg {Ilanes 20|,

£, Famove rollers (lems 4) through boom side gpam
inge {windows).

B, Install rallers, rewarsing steps 3 lwough 5 abowve.

HOTE: Clearance betwesn redler fange and rail is te
Bt 1716 [neh par side. Shim accordinghy,

7. Grocase rolleis.
FRONT OF DUTER BOOM

1. Lowes 1he boom to the ground, apply the parking
Brake and sop the argme.

Z. Remove balt [Item 21,

3. Rempwe rolier pin (1tem 5),

4. Hamoreer redlar (Hermn 4] and shims (tem 203
5. Imstall rodlods, rvarsing Haps 2 through 4.

MOTE: Clearance between roller lange and rai is to
b 1716" par side. Shim accordingly.

5. Groase rodars,
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TWO SECTION BOOM (MODELS 622, 824 )

Shesve
Hasa Tralley)

Catie

Frodut S Mgy
(Cylinder Support)

Cablex Adjusting Fod

[

P,
_'_..-__} W

Raar Sheays Brackel
arxl Ceble Anchar

Figure 4-12 Cable Routing
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Models 527, 522/4, 822, 8224, 824

BOOM AND FORK CARRIAGE

TWO SECTION BOOM {MODELS g22, 824}

SLIDE PLATE/SHIM REMGVAL
AND INSTALLATION {Figurg 4-13)

REAR CF INMER BO(OM

1, Foskion the maching onlew! suface. place imans-
mission I nguiral ared apply the parkdng braka, Lower
[he boarm near siofaca,

2. Exterd [nngr boom urtll wear plale gorew heads
(e 57 allgn with outer boam access holes.

3. Remaove screws (Hem 57).

4. Exterrd bpom an additignal I uriE rear screw haads
themn 22} allgn with agcess holes

3. With boam loswgred near surface, shut ofl the engine
and remicye all hydraulic pressure irom the system [see
warming and procedure on puapge 3.2-1 I Section 2.

6, Rarmove soraws (Hem Z21,

7. Ramera shida plateds] and shims dems 12,17 & 12,

NCTE. Before Inslaling slide plate(s) measure the
distanca batween the [op el ard insida Botars of 1
outer boom, michway along the outer boom's lengih
[see Figure 4-13). (Thig b the narrowest portion of the
auer boem.) Subtract 1718 Imam diransion o alkoes
for clearance.  This adjusted dimeanzlon mgst matgh
iha distance from Tha lop of the rear roller grd bodom
of Ik wear plale of ther innar Boarm. Wasshaments
must be taken on gide of boom where dide plata is 1o
B irpstalled.

B. Instad slida plateds) and shime accanding o Meas-
uremems above, ravaraing steps 3 frough 7.

FRCHT OF QUTER BOOM

1. Positon the maching on lewd surfece, lower the
boom mear the ground, apply e parking brake and
BTAP Ihe enyne.

2. Remove thise Boig and lockwashers (tams 48 &
58).
3. Remgwe glide plale and ghime (hemg 14, 16 & 149).

4. Remdowa aslida plata (liem 14] from hasa plale em
t5) by remegving bwo biess acrews ard washers [lkems
),

3. Iratall newr slicde plate, reveraing gteps 2 throggh d.
Shirn slide plata a0 Uit is 1716" dearmnte Bebween
aliie plate and top o inrer booim.

BOTTOM DF FRDHNT SHEAVE SUPFORT BRACKET

1. Pegiion the machine on a leve gurface, kower the
boom to approximately six inches off the groynd and
rest on supeet Apply the parking breke ard stop e
BENng.

2. Pemive catriage tit cylinder (see “Ramaval of Til
Cylngder an page 4.5-4).

3. Aemows extensian cyfinder, satecrew, nuk ard boas
[Figura 4-10), [Tems 16}

4. Pull kner boom forward spproceimeiely bwo feet.
5 Lpgeen hose sheave cakbde (ensian ard pudl adjust-
g and of catde Ihrough and free of front cable sheavs,
Pracs cAbM st 85K,

6, Loogen clamp on ent shesve aupport bracket
[Iterm 40

7. Shde ronl sheave ampon brecket of ecdension
cylinger and remgwve through Boom shde of wind ow.

% Replace nlida plates as requinosd.
8. Reaszemble by fevedsng staps & thraugn 7 above.
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TWO SECTION BOOM (MODEL 622, B24}

X-1018"
; - L
£
x |I
Radr of innar Boom L
Silde PMate
Cdinr Boarm
..l'
/{.-"'
&
Rl ]
]

Flgure 4-13 Boom Slide Plate Clearance
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Service Manual

Fage: 4.3-15

BOOM AND FORK CARRIAGE

T™WO SECTION BOOM (MODELS &22, 324)

1 - Ouwtor Boom

2 = Inrr Boom

3 - Roller Shatt

4 - Boam Foller (4}

£ - Fin, Fromt Aoler {3}

§ = Fin, Cammiage

T = Pin, Camriage Tih Cylinder
B - Fin, Hooot Cylinder (2}
§ = Bushing (2}
10 - Bushing (]
11 - Bushirg {2
12 - Bunhineg (4}
13- Slide Flale, Rear [2)
14 - Slice Plata, Front
1% - Shim, .08 (AR}

14 - Shim, 12" {&H)
17 - Shim, 12" {A/FA)

18 - Shirn, .06 (AR

19 - Base, Sida Plate
20 - Spacer Yasher { AR}
21 - Seraw, F1. Hd, Soe. (4)
2 - Scraw, Fl. Hd, Soc, (2)
23 - Sorew, Brazs (12)
24 - Eecantric Bearing Mounl [(2)
25 - Hnap Aing |2)
26 - Bearing {2)
27 - Snap Aimg (2)
28 - Snap Ang (2]
9 - Snap Ring (4)

3% - Hoao Reol

31 - Hose Reel, duxlliary
42 - Hoss Rawl Howslrg

33 - Ehatt, Rear Roller (2)
34 - Shak, Shaave Maunl {30
35 - Sheave (7]

35 - Roler, Aear (2)

37 - Roler, Front j4)

34 - Elide Flate, Upper (2]
3% - Slide Flzte, Lower (2
47 - Front Support Bracket
41 - Bokt, 3/8" 1 3T

42 - Boh, 28" x 37 {2)

43 - Boft, Mg x 315

44 - BoM, 3/g" & &

45 - Bolt, 58" 1 2 177 [8)
45 - Bol, /8" x 4 12 [16)
a7 - Flaivwasher, 5/8° (4}

48 - Starwmsher, 12" (3]

49 - Lochwasher, 38" (5]
E0 - Lotkwazher, BB (24)
51~ Nul, 34 ()

£2 - Nut, 58 24

&3 - Salpprew, 170z 1 174
54 - Coller Fln, 18" x 1" {2
66 - Cotber Finm, 1047 x 1 344 (1)
58 - Flatwmaher, 578" [16)
57 - Serew, Fl. Hd. S5oe. |2)
GE - Bol, 1/ x 3 (3}

Table 4-2 List of Mzaterlal for Figure 4-14
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BOOM AND FORK CARRIAGE

CARRIAGE TILT CYLINCER (ALL MODELS)

DESCRIPTION

The camlage tit cylingder is localed in 1he Ross Soee af
the hoom. The oyinder haa ong pved & comrested
T the boam and tha other pledd &nd conngcted 1o The
CAMTAIS MUt

The carrlane i cylnder 1i1s the tork camiags forward
ar raarwand deperding on the oparator's manlpualion
af the manyally oparated carnege Ll comtrod levar
Hicated In the operator's cab.

Qnee the bovk camriage |6 leveled orilled, thal tilted ar
leveted camiags atthuda will be maimaimned throwghko
Ihe rmlsing o lowerdng of the boem (thie capabllity is
call ad automatls fark leveling), Aulomatic bk [svallng
iz w:]r:mpiished by a fork 'eveling walve (ee8 page
48.1

MAINTENANCE

Mairtenence of the carriage titt oylinder requires peri-
adie greasing of the cviindar vot eds (refer 1o the
“Servics Schadulas® n Saclion 2) and pericdic mspee-
tin e eyfindar candition (e 18 "Chentking Cylrder
Conditoe on paga 3 19-1 In Sectign 3).

REMOVAL OF TILT CYLINDER

1. Loower sha Boawm, apply the parking Brake and stop
the engire,
2. Rewncnee fork camiage,

3. Release all mydralic pressure In the system (e
warrdng ang procedyure on page 3.2-1 in Section 3.

4. Tag end discomnect tep hydrauic hases inom the
cillrder and cap the openings.

5. Suppest the cylindar @Apprasimate waight 10 1bs).
B Remove cylinder 1op prvob pin
¥ Remove cylinder.

CAUTION: Hydrawviic pylindera equipped
with eounierbalence wvalves may hawva
hydraullz presstre siored whhin the clinder
untd the countarbaiancy walves kre carsully
removed. Slored pressure may exceed 250
pal. Wear ey profaction whan removing
couniebalance walves,

INSTALLATION OQF TILT CYLINDER

1, Aaverse staps 3 through 7 above

MNOTE:  Refer to "Hydeaule Fitling Torque Spechics-
hions" tabde in Section T for fightening Rydraulic ling
Mttirgs.

£, Slart the engine and chesk forleaks.

WARHIHNG: Hydraulg flukd under preagure
can penetrale the akin ang damage the eves,
Fiid loaks urkiar praisure may nal be
vidibka. Liae i pioes Ol cardbioard or wood 1o
imd leaks. Oo ridt uge bara bandy. YWear
safety goggies lor sye protaciion, 11 hui
srinrs skin or ave, got Immediate madical
A i,

TILT CYLINDER OVERHAUL

Fer eylinder overhaut procedurss, raler te “Cvlinder
Cwarhiadd' on pere 3.78-1 in Sewtion 3.
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BCOM AND FORK CARRIAGE

FORK LEVELING VALVE [ALL MCDELS)
FORK LEVELING VALVE

Aederia page3.53.1 i Secibon 3 for information regard-
ing aperation and sarvics) of the Tork leveling valve.
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Modals 220, 52279, 520 822/, 324

Section: 5

Page: 5.2-1

FRAME TILT & OSCILLATION

DESCRIPTION

The Irame t# feature on Lull forkifls pemnlis the
operaiar o condrol the evsiness of Ihe rmachine when
ravellneg an, orwiien stalksed o anUreven ar sioped
suraca, To accompllsh this, the frort and rear axdes
Phual ncapardentty abou e longiudinal center-lins
af the foekdlt. Tha Font pde pheit I8 comtrpled by B
adraulic cyliinder; the rear axde phaole ireely.

A levl indicator, iocated o [ Instrumant paned of the
cab, Mows the aperawar (o momtar rching kel hsss.
A Pyddraulfs comrol vabys (e Three=Spos Yahe' an
page 3.40-1 in Section 3], locatled with ts comrol [ever
bo the right ol the operaicr, allows the oparator o
manyally comrol Ihe extert of frame tit, 1o the right o
[=1,

The frarme HE (Figuras 5-1 amd 5-2) & comprised o a
Fyerawlie cvikader (tam 1) wieh Is attached at Iha top
by a pived pin (Earm 21 10 & sLppoed [Iem 3) o the mein
frame (tem 4] angd which ta gttached at tha bofiom oy
a pivol pin (llem 5) 10 the cacllgtion frame (lem &)

There is o dsclllation Fame orky, Jocated at the o
o tha rmaching, to wich the frent xda is botted. Tha
gsclighion frams phaots about the maln rame on v
In-liewy phuct pang (temes 7,

NOTE:  The rear axie is not moynted 1o 8 separate
oacllaton frame bul |5 mstead attached toa phot pin
which phvcim within 1he maln rema (see "Adeg”, Sac-
licn &j.

MAINTEMANCE

WMalntenancs of v Tt Gl and osgillation imaobegs
penipdic greasing of 1he pvols for the hydraols
eylinder and the pocilation frama (relsr 1o the Sarvice
Sohedules in Sectlon 25,

TROUBLESHQOTING

Fot irautlas hoedng refer o pages 3.12-1 through 3.13-
3 "Syalem Treyblazhooting” undger "Hydraulic Sy s
iry Sechon 3.



Section: & Sarvice Manual

Page: 5.2.2 Models 522, 52214, 622, 622/4, 824
FRAME TILT & OSCILLATION

1- Cylinder

2 - Top Plvgt Pin
1 - Cylinder Suppert
4 - Wpln Frame

5 - Lower Pivat Pln

€ - Oscillxtion Frame
7« Dygelliation Frame Pivael Pima & - Orive Shaft

2 - Hydrhulic Hases (2) 10 - Oscillation Frame L& Axle Mg, Hardware

Figurg 51 Frama Tilt & Ozcillation - Front Axla (Model 522)



Service Menual Ssaction: 5
Models 522, G2, 822, 822/4, 24 Page: 5.2-3
FRAME TILT & OSCILLATION

1 - CyEndar
2 - Top Plvat Pin
3 - Cylinder Suppor
4 - Myin Frame
5 - Lowaer Fivol Pin
&= Cacllstlon Frams

7 - Cacllivilon Frame Pheal Piny 9~ Drive Shaft

@ - Hyorauwiic Hoasy [2) 14 - Bolt, Nulk, Washet {8)

Flgure 5-2 Frame Tilt & Oscillation - Frort Axle (Madels 522, G22/4, 884



Section: &
Page: b.2-4

Service Mamaf

Models 522, G224, 6%, 422/4 g24

FRAME TILT & CSCILLATICH

REMOVAL OF FRAME TILT
CYLUNDER

1 Modeks 532 622 Lower the Boam e the grokemd
Models 22 &2204, B24: Lower Ie boom to whhin
approa. threq fegt of tha round, recting the nose of the
bxom upor & subeta B Stiot.

2. Apply the parking breka and slop tha engine.

A Releage af hydraulic prasaire (o the spsem (e
waming and procedurs of pags 3.2+ in Sectlon ).

4. Biock both skoes of Ihe malhn frame against 1he
Oz cilation frame (Figurs 5-3].

&, Aemove bwo hydraud c nioges Flgures 5-185-2, [em
& amd cap.

8. Ramcwe s botlom pin (lkem 5} and, while eupgot-
ing the cylinder [ltem 1] (Bpproec wieght 100 LES),
remers the top pan (llem 2).

T. Remave the Cylindar,

CAUTION: Hwdraulle eylinders equipped
wiih courderbalance valves may have
hydraulbc prasaure stofed withdn te cylinder
uriil the cournerkalance vahves are carsfully
romoyed. Wear eye protecilon when remoy.
ing cawrterbaltance vahey.

INSTALLATION OF FRAME TILT
CYLINDER

1. Reversa staps 4 through 7 above,

MOTE: Reder fa “Torque Specifications ioe Hyd doic
Ling Connectiens” in Secllon 1.

2 Start the angms and check for eaks

WARNING: Hydmuwlis Auid under pressure
can peneirate tha okin ar damage eves. Fiuld
It kot ndBr pressure May nel ba visible, Uae
& plae of cardboant or wood to fickd leaks
but So not use bare hand. Waar safety §ag-
glas tor ays prolection 17 fluid enlers skin o
ey, gt immedisle medlcal abemtion,

A Cyele the lrarme tE cyfindar kil right and held tor 15
sECONds; cydle the oyvliindes Full lBM and Beld dor 15
seconds, Repeat. This procedure wid remoese ar frpm:
the dircult,

Figure 5-3 Blocking the Main Frame



Hervica Manoal

Models S22 52359, B22, 52209, 324

Sestion: 5
Page: 5.2-5

FRAME TILT & QSCILLATION

REMOVAL OF FRONT
OSCILLATION FRAME

1. GCarofully read “Ceneral Ingtructlons” on pages
2241 thyough 22-2 In Sectlon 2 Follow all warmitgs
and procadures 1D 8sUrE your are workineg with gafe
ared afficherd mathods and cordions.

2 Posklon Ine machine on a kees suriEce, Lower
the beom tg the gegond, Iower Ihe oolrigoers ([ so
equipped], apply the parking brake, and stop 1he an-
ging, Block the rear Jingg.

4. Bemgwe qumgoers [ eo equipped). (Halar o
“Cutriggees” undar "Atachments” In Secan 12}

d. Dezpeh Eher Drakon e and Gt lock hydraokc hoses
and cap the openings (Figures 5= and 5.5, kgm 1],

5. Reamava parking béahe bracke aced linkags (522,
22048

B. Poaitlon two 5 ton hydulic jacks undar thedront
axle at the mourting pada.  Feize the machine wmtl
weight [ off the frgnt e Carefully support the
MG hina SN S 100 stands, of with Bmbers, posilined
under bedh sidas of the Prmlt fraame just bedhird tha
ascllaticry rarma.

7. Removetires rom the axde - approx weight each:
14.000x 24 - 500 Ihg. (G220, B2aR)

16,50 x 24 « 960 |bs, (522 523/4)

16,06 & 24 - 1350 s, (E24)

21Lx 24 « 1550 Ibs, {527, E22/4)

8. Disconpect the drva shaft (Figures 5-1 and 5-2,
trem ) fram the ade.

S Pamows Iha LA cdinder bodteam pin tam 5.
1. Ramows lha ceciiatan prvat pirs {llems 7).

11, Lower the ade witl the osclilation rama Jtem B}
clears 1he pain s (1ien 4.

12. Removs bolls, nuts and kckwashers ([tams 10}
attacking the oecillation frame to the aede.

13, Femoye tha gsellaton frame.

INSTALLATION CF FRONT
OSCILLATION FRAME

1. Reverse steps S through 12 above.,

MOTE  Refar 1o "Bat Targue Speciications® and
“Tomua Speccations for Hydrawse Line Sannmsiars
N Sectipa 1.

Towijua whes lug nuis o 240 FI)LAS. (527, 522)4)
Torque whesl lugnuts to 450 FT/LES. (623, G204, 824}

2. Btart Uw oryjing and check for loaka.

WARAKING: Hydrauic fud under prosiura
can paneirale Ihe skin and damags the aves,
Fluid Waks undar pressure may rat be
vigible. Use n pigce of cardhoend orweod lo
fed leaks. Do not use bare hands. Wear
salety goggies fof aye protection I Hhuid
snters akin or #ye, Qet Immedisle medical
atlentlon,

A, Blesd the brakes [sea “EBleeding Procedure” woder
*Service Brakes” In Secticn 16

4.  Gydda tha frame B, diff. lock, and ourigger
oylitders fully In one directionand hold for 15 seconds;
cycle llly in the opposite direclion and hold 19r 15
seconds. Repeal, This procedure Wil remove gif fom
the gircuirs.



Section: 5§ Service Manual
Page: 5.2-8 Moduls 522, 522/4, &2, g2/, B2
FRAME TILT & OSCILLATION

Parking B rake

‘ -
: e Sa
‘ ll,- e,

Oiif. Lok Hoza

Figura 5-4 Hydraulic Hose and Parking Braka Assambly - Frent Axle {Model 522, 522/4}



Secvice Manal Section: §
Modeh 522 S22/4, 822, 8208, §24 Page: 5.2-7
FRAME TILT & OSCILLATION

Dift. Lotk Hose

Service Braks Hoas

Figura 55 Hydraulic Hose Azsambly - Fronmt Axle (Models 622, 622/4, B24)






Servica Manual Section: &
Models 522, 522'4, B22, B22M, 824 Page: 6.1-1
AXLES
INDEX

Page

Drive Axie (Modals 522, 522/4)

Deacription 6.2-1
Maintanance 6.2-1
Troubleshooting 6.2-3
Rampwal 0 =4
Installation 6.2-4
Ovarftaul 56.2-4

Drive Axle {Models 822 822/4, 824)

Oescription 6.4-1
Maintenance 8,41
Troubleshooting 5.4-3
Removal 5.4-4
Installaticn 6-4-4
Overhaul §5.4-4

Sleet Awle (Models 522, 522)

Descripilon 6. 71
Maintenance 5.7-1
Ramaoval 6.7-1
Installation 6.7-1

Overhaul 8. 76



Sectlon: 6 Setvica Marual
Page: §.1-2 Moduls 522, 52274, 622 Gi2/d, 434
AXLES

INDEX

Page

Stear Axle w/Power Assist (Models 522/4, 522/4, B24)

Dazcription 5.9-1
Mainienance 6.9-1
Removal 8.5-6
Instalatics £.9-6
Onverhaul 6.3-8
LIST OF FIGURES

Fage

Figure 51 Hurth Madel 172 Axia g8.2-2
Figure &2 Fromt Axds Removal/installation B.2:5
Figure 83 Hurth Maodel 174 Axle £.4-2
Figure 5«4 Front Axie Remaval/Instailalion 6.4-5
Figure &-5 Steer Axie [Model S22) E.7-2
Figura 6-6 Stmer Axle [Madel 622) B.7-4
Figura -7 Atljusting Tis Red Lengih £.7-6
Figure 6-8 Early Production Steer Axle with Power Assist 65.9-2

Figurs 53 Late Product on Steer Axle with Power Assist 6.9-4
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AXLES
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Table 8-4 Material List for Figurs 6-9 6.0.%






Sarviee Manmal

Modeis S22, 32209, &2, 52174, 824

Sectlon: B
Fage: &.2-1

AXLES

DRIVE AXLE {MODELS 522, 522/4)

DESCRIPTION

The Diive Axha on the Modal 522 and 5224 &4 Hunh
Model 172 which & an off highway Dyps - Paatlwing
planatary drive hubs, imemal wet disc brakes (manual-
by cperated pardng, hydraulcaly operated - service),
ang “prdemand” diferertal lock. The mxde ks mgunted
directy o the osciltation frame. This allows the pxle 1o
prvot about the longhudnal cemer ling ol the forkilt to
the extent I wivch the operator-contrclled fiame tit |15
titted (9@ "Framg TIH and Docilation’ In Seclbon 5).

MAINTENANCE

Manteranca of the drive ade requires schedued
ches ki) of diffareditlal and planetany hubs for coresd
fuid levals, and schadulsd changing of Auids, (Fefer
> 1ha Sarvice Schaduias In Sactlon 2 jar racoms
manded lubrdcants and senacs irervals)



Sactlon: B Service Marcral
Fage: 5.2.2 Modala 522, S22/, 622, 62214, 824
AXLES

DAIVE AXLE {(MODELS 522, 522/4)

1 = Difllwrantial 4 - Diff. Loak Blesd e Screw
2 - Planetary Gesr Hib i - Dfaremnt= Fill

4 ~ Pinian Suppart 10 - Differentiat Lavel

4 - Sarvica Bruke Porla 11 - Differardlal Drain

5 - Ditarantal Lock Pory 12 - Manetary Hub Drein

8 - Parking Brako Lawer 13 « Plartary Hub FIll & Level

T - Brakn Bsader Scraws

Flgure 6=1 Hurth Mooel 172 Axle



Service Manual Saction: 6

Models 522, 52274, B22, 622/4, 824 Page: §.2.3
AXLES
BRIVE AXLE {MODELS 522, 522/4)
TROUBLESHOOTING
PAOEBLEM PROEBABLE CAUSE CORRECTION
HNoisa on Orive 1. Excessiva pinlan to ring gear 1. &dj
backhih P 99 Rt
2, Womn pinlan ang ring gear. 2 Raplace
4 Wom pindan beserings. 3. Rephece
4 Locsa pindon Banrings. 4, Sdjmst
& Ex¢esedwe ploion erd play. 6- Adput
& Wom differanlal bearings. 4. HReplce
7. Loosa diferental beanings. 7. Edprat
. Excessiva riceg geaar ron-out. 5. Replaoe
2. Low |ubricant kavel. % Heplenish
19. Wrong or poor grade [Wbricent. 10. Aepincs
11. Bt axle housing. 11. Replace
MNalse on Coam 1. Ak noiyes hewrd on onve will 1. Adjusl ar replce
caually be hoard on coast, Sae AbOve
sihough oot as Kad.
Z Pinlon and ring gear oo Light 2 Adjust
rrludlhln whan decakraling and
disappesrs when driving).
trrbermittbert 1. Warged ding gear. 1. Replce
MNolse 2 Locss differsniial cass bokts, 2z Tighten
Constam Moise 1. th gﬂt o pindon or ring 1. Replace
-3 Flat apot on bearngs. 2. Replacs
3. Wom pinion splines. 3. Asplacs
d. Wom ixia shak dowal halea, 4. Repplace
5. Wom hub ruds. 5 PRaplace
5. Bantaezhai & Raplace
on Turms 1. Wormn differential side geary 1. Raplace
Nosy And pitions. g "
Z. Wom diferental spider, 2 Replace
. Wom difeentiad thngs a2 HAephtw
wathars,
4. Wiyn sxk shaft splies, d Heplags




Section: &
Page: 6.2-4

Sarvica Manal

Models 522, 522/, 622, 522/4, 124

AXLES

DRIVE AXLE (MODELS S22 822/4)

REMOVAL {Figure 6-2)

1. Carsfully read "Garssal Ingriclkans” orpages 2. 2-1
thpugh 2.2-2 In Section 2. Follow all waming: and
procedires 1o 23surs you are working with safe and
afficlont mathods and condiikans.

2. Posdlon the machine on 4 level surface. Lowwar tha
boom bo the ground and stop the angine.  Bock thes
o the resr geda.

3. Postlonbwos ton hvdraulc proks undsr iha mount-
ing peda (gm 7] of the aede.  Ralge the maching ynit
tirgg chear the Moor. Careflly support Ihe maching
Letlr] 5 ten stands, ar with timbers, positicned undér
bedh sicies of tha ek frama Jtarm 1) fust bebing i
cescillatlen frarra (e 2).

4. Datach parkdng Brake ke and mouming plaie
assernbly (e ).

5. Detach the differential fock hydrauk: hosa and the
braks line koses (Thems 4) and ap e opanings.

6. Diseaneact ha drtve shalt [Ham 5) o the 2da

7. Awmove [res Irom lhe 2de, Welght approe, 90
LBE sach).

&. Remcwve (8] boflg, nuts, locioaashers, and gpacers
(liewie &) etacing iha ada 10 the asciliaton ams,

4. Lower gnd remcve the gxde from the maching.

INSTALLATION

1. Reverse sleps 3 through 9 abava.

MOTE: Rehr o "Bolt Torgue Specfcations” and
Tarque Speciicallons for Hydraudic Lire Cannectians”
InGection 1. Torgue whaed [ug rits 1o 240 FLLES,

2. Elart the engird and check 107 leaks.

WARNING:  Hydraulc flukd under preasurs
can penatrale the skin and damage tha eyes,
Fivid leskn under pressure may nct be
vislbe. Use s plaos ol cardbaoard or wood to
find ks, Do oot wae bare handa, Wear
safsty goggias Iov ayw protactior. 1F fluid
tara akin oF eva, gel Immedisie medlesl
artarilon.

3. Besd Iha brakes (sae "Bleadng Procedurs’ undar
~Service Brakes™ n Sgcllon 10).

4. Bged the dilf. lock ling  (See "Bleedon Proced we
wnder 'Tilfarendsal Lock Vahey' in Secnon 3.

OVERHAUL

Audi erhaul procisdures are datailad in tha Ausle bam-
lanance Angd Repalr Manual avadable from the ade
manufactures or the Lull Carporalion



Servios Wanval . Baction: 8
Mociale 522, 52304, 822, 62204, 824 Page: 6.2-5
AXLES
DRIVE AXLE ([MODELS 522, 522/4)

- Cacillation Frams

- Parking Brake Linksge Azsembly H

« Service Brake srd DL Lock Hyd. Hosen

- Driva Shait

- Sck, Epacer, Mg, 3tarwagher, and Jam Nut (8]
7 = Mourtting Pad (2]

& W s d R

Figure 6=2 Front Axle Remavald/Instalialicn



Section: 6
Page: 6.4-1

Sxrvice Manual

Models 522, 522/4, 822, 822/, 824

AXLES

DRIVE AXLE (MODELS £22, 522/3, 824)

DESCRIPTION (Flgure 8-3)

The Drive Axde on the Models 622, B22/4, and 824
forkilts (3 & Hurth Model 174 which k& an Of -Highway
type featuring plargtany drivg hube, ntarmal wat iz
sarace brakes, and "ondemang” tdflerantlal lock. The
aodg s mounied dwecty (o the oscMation frame. This
dlows the axde to phvot about 1he longhudingl camer
Une of the lorkidt to the exdert 10 which [he oparator-
controllad frame tilt i e (sea Frame Tt and sl
Lation in Section 5.

MAINTENANCE

Mairterance of Ihe axiv requires sehodulad chacksng
of diffgranikal and planetary ubs lor comeet fuid |avals
ard achiaduled Changing o Tukds. (Refer fo B Sgrnicg
Schadules In Section 2 for rgeommended IUDcams
and sarvics (hurvals )



Service Wanual

Models 522, S22/4, 622, 622/8, B24

AXLES

Sactlon: 6
Page: 5.4-2

DRIVE AXLE (MODELS 522, £22/4, 424)

1 - Difherantinl

2 - Plarisinry Gadr Hub
¥~ Plnlon Suppor

d - Sérvies Araka Por

E - Difforwntlal Lock Port

B - Brpke Blapder Soraw

T - DI, Lock Bleeder Sorew

% - Diferantial Flil & Loval

9 - Ditferential Drain
10 - Py HUub FiIl & Lavel
11 - Planeisry Hub Drain

Figure 53 Hurth Model 174 Axla



Section: & Service Manual

Page: 6.4-3 Modely 522, 52249, £22, £2211, 124
AXLES
DRIVE AXLE (MODELS 822, 522/4, B24)

TROUBLESHOOGTING

PROBLEM PROBAEBLE CAUSE CORARECTION
Hoiss o Driva 1. Eacassive pinion 1o Hng gear 1, Bt
B il
2 Worm pinion and ring gear. 2 Heplacs
3 Womn pinion boarings. 3 Replacs
4 Loces pinlon bearings. d, Adjust
5. Exaosssive pinion snd play. 5 Adjual
K Wiem diflpriaitind bearings. B Replace
7. Lopoe diferenilal beprings. T, Adjust
B Excoess/va ring gaar run-cul E. Raplace
b Low hubricam level, 8. HAeplenigzh
10. Wrong or poor grade lubricant. 10. Aeplace
11. Bard irla Bhowaing. 11. Replace

Homsd on Toawt

Axba Gl Faard oo drive will

Adjust o replace

uAndlly Ba husind on coaad, (See Above
although not as loud.
2 Piion and ﬂnﬁ Goar um Ilght 2z Adjus
{mud this wh
disappaars when urhnr.g}.
Intormittem 1. Werpsd ning gear. 1. Replace
Nolsa 2. Looes ditferstial caze boiby. 2 Tighen
Consiant Noite 1. Fiat Iﬁ o pinkon oF ring 1. Replce
e h.
4 Fial 3pot on baarnga. 2. Hoplags
4 Wom pinion apines, i Replce
4. ‘Wom axke shah dowel holes. 4. RAaplace
5 Wom hub slds. §. Replace
4 Bent axde ghatl, & Replace
MNoigy on Turma 1. Wom ditfteraniial skis gears 1. Asplaca
i pirifonia.
2 Wom diftersntial spider. Z Replace
4, Wom di¥eremial thrum 1 Repilace
warhars,
A, Worn axha abaft splines. 4. Replaca




Sarvica Ml

Models 522, 52208, 522, £22/4, E24

Section: &
Fage: B.4-4

AXLES

BRIVE AXLE [MODELS 522, 6224, 824)

REMOVAL (Figure §-4)

1. Carafuly read "Ganaral | netructions” on pages 2,21
theogh 2.2-2 In Saction 2. Follow all wamings and
procadures {0 ARSUNE YOU ara wWorking with 3afe and
oifichant mathods and ¢ondlghons.

2. Foalllon tha maching on g level surface. Léwar tha
oo to the groond and alop the engine. Block tires
qanthe rear gda

3 Postlon o S ton ydmulie |acks anderthe mowrt -
] pawths (e &) Of (D0 axie. Ralse fha maching prmil
weighl |s off the tret. Camnsfully stppont the machire
LskY) 5 ton standg, o with limbars, posifloned wndar
Bexh sicdes of the man frame (hem 1] Just behing 1tha
cscillatican Fraurme [lvam 20,

4. Dedach b difaremilal ook Mydraolic kse and the
brake line hosss (Eams 3) and cap the openings.

5. Dhecannect the drive shalt (vgm 4] from the aale

% FAamows tirey frem the 2oda.  [Wiekghl approx, 500
LBS aach 14.000x 24; 1340 [ BS aach - 1600 » 24 153
LES each - 211 x 24).

7. Remova (H) bolls, s, lnckhwashars, and Shacars
Mtams Sh shaching e aade 10 e osclkaton gma.

& Lower gnd remowe the aede frgm the machine:.

INSTALLATION

1. Reverse fleps 3 through B aboae.

MOITE:  Reler o "Bolt Torgue Specifleations” and
“Tarua Specilicatlone ior Hydaulic b ine Connectlons”
In Section 1. Tongue whesl (U] nuts to 450 FuyLEE.

2. Start the engine and chack for leaks.

WARNING: Hydraulko fukd under pressure
can paneirale the skinand damage the wyes.
Fluld lpaks undar prezsure may nol ba
vinkbie, Una a phece of cardiboncd orweod 1o
Mnd lsakhs. Do not use bare handa. ‘Wear
sty goggles for aye protaction. H g
prbary ahin or eye, get mmediale madizal
attamion.

2. Baaad the brakes (age “Beading Progedure” under
Servica Brakes' n Section 10).

4, Biad thadl, ook ling, {See "Blesding Procedyre”
undes "Ciferantlal Lock Yalve™ In Section 3.

OVERHALIL

Aorderovertiaul pracedunss ara delzled i ther Sode Main-
tenance And Aepaw Manuzl oveilable from the axle
rmaractuner ar the Ll Componathoan,



Section: & Service Manuxl
FPage: §.4-5 Models 522, B22/4, B2, B22/e, §2d
AXLES
DAIVE AXLE (MODELS 622, 622/4, 824)

¥

-
-
)

-

1 - Maw Frams
2 - Osoiltion Frame
1 - Borvice Brake and Difl. Lock Hyd, Hossa
4 - Delve Shait
5 - Boll, Spacer, Mut, Starsssher, and Jam Hut (8)
& - Mourting Pad (2]

Figura &-4 Front Axle Removal/installation



Service Munusl Section: §
Modala 22, 52504, 622, 822/, 824 Fage; §.7-1
AXLES
STEER AXLE (MODELS 522 AND B22)

DESCRIFTION (Figure 6-5 & 6-6) INSTALLATION
The rear da on Model 522 and 622 lordifis |s a 1. Raversa steps 3 through 7 above

Dot nor-braking ads which prondkdes. Sl
iy fonr e ereachilrg, The aode & mourted fo The kridift
by A phaod pin whbch pagses through the mde at ita
centarand edends thrawyh oda rcuntts wihhchara part
of the maln fremg. The exle can s givet abed tha
longitudingl centar ling of 1ha fowrkdift, Ao reciirad, Wwhan
reeutEnting unowen surfaces,

MAINTENANCE

kMpindgnancg of 1he ode requETes stheduled greasing
of spindle phegis, steer pollnder phvols, te mod pvots
Rxle phecd, and hybs (@0 Sendos Schadues and
Lusbwricat bon Irestructiong In Secticn 2).

Roulinedy Inspect pylinder phetd ends, tie rod ands and
gpindles for wear, pvidenced by excessive play.
Femdacs worn pans &5 regquined,

REMOVAL

1. CAreulty rasd "Ganeral Ingtructons” on pages 2.2.4
thraugh 2.2-2 (n Section 2, Follow all wamngs and
procadurss 1o assure you ang working with sxfe and
efficlant methods and condhions,

7. Posktlon the maching on a level sirface.  Lonwer Ltha
boam, apply the parking brake and stop the angine.
BHock Sreg gn the front axde.

3. Detach the hydmaulic: hoges from the steaf cylndars
urd Cap opEniTgs.

4, Posdlon two 5 1on hydrgulc Boge jacks uncigr the
rear maln frame. Ralsa the maching undl the s cloar
the fioor, Carsiully suppont the maching using 5 ton
sands, or wilh tmbarg, poattloned under both sides of
tha man frame.

3, Remove brea from the e [Approx. weight 350
LBS sach - Modal 522. 530 LBS each - Model 622

£, With o floor Jacks supporting Ihe acxla, remove
tha sxje phagl pin.

T. Loweracd remonss the 30 o Ie maching,

MOTE: Regler 10 “Boft Torqua Specificatians' and
"Targue Specificaticns for Hydraulis Line Cormstions’
InSaciion 1, Tongque whasl lug muts o 180 - 200 FIYLBS.

2, Start the englre and Check 1o |gaks,

WAANING:  Hydreulie fluid undar peessum
can paneirate the gkin snd damage tha eyag.
Fluid Isaky under gressure mey oot be
vigibdy. Uso a pioce of cardboard or wood 1o
ind lsaks. Do not use bers handa. Wear
sataly goggles for eve protecthon. IF Auld
srbers akin o aye, get immediale medical
atantion.

A Cycle the steerm] eytindars fully n ome diraciicn
and hod dor 15 seconds; cycle fully in lhe oppeaite
direciiesn ard haid for 15 seconds. Repeat. This prg-
Geilure wit remowve s Inom 1he sl=ering cireuil.
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TEE STHEA CYLEENER A XS K
FCHE RARATS EALE ARDe] iy

Figure 6-5 Steer Axle {Maodel 522}
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AXLES

Section: 6
Page: 6.7-3

STEEA AMLE [MODELS 522 ANE £22)

1 - Showr Cyinder [2)
2 - Steor Axle
X - Tie Red
& - Wanhor (2]
£ - Plwot Pin (4]
% - Jom Nut {4}
7 = Rubbar Seal (7}
4 - Tha Pod Enul (LH. Thrsad)
9 - Tva Aod End (RLH. Thresd)
10 - Jurn Mt [I-H. Thraad]
11 - Jarn Wit [R.H. Thread)
12 - Spherical Anardng (4]
13 - Thrus Washer (2]
14 - Thrus Washer (2)
15 - Machiiary Bushing {12)
16 - Spacar (1)
174 - Spinclha Howsing (A.H.)
16 - Spindik Housing [LH.)
1% - Spinde (2}
21 - O Saal (2)
21 - Inner Baaring (2)
22 - Inn Cup 12)
2% - Whesel Lug BoH (149
2d - Wheal Hub [2)
25 - Gl Cup [2)

28 - Outar Bearing {3}
27 - Bomring Washer (2)

23 - Hub Retairer Hut (2)

24 - Wheel Hub Cap (2}

&0 -~ Lugy Hul Washes (16)
31 - Lug M |16)

A7 - Vlve Stem (2)

13 - Tia

24 - Wheal Rim

15 - Pivod Phy

25 - Shim, 416 (7]

27 - Shim, 14 GA. (&R

38 - Axla Pivot Bushing (2)
19 - Suli - Align Bushing (4)
40 - Grease Filing {2}

41 - Groass Fitlhng {8}

4% - Cottar Fin, 1/8* x 1 1,2 (2)
43 - Colter Pin, 396" x 2 12° {2
44 - Bok, -1 x 1 10F 1A
45 - Bolt, 38-141

M - Bolt, 1141 3 14 (2)

a7 - Bolt, 1"-14 x &* {3

4 - Lockwasher, 58

4% - Lockwaiher, 1* (4)

50 - Flatwiashar, 17 [4}

61 - Mg &'F-18
52 - Jum Hut, 1=14 {2)
B3 - Caste Hut, 5/8%-18 (2]

" Nl Shown

Tiabla 6-1 Matarial List for Figure 85
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AXLES
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& - Shim 2
7 - i - Align Bearing (3)
A - Greane Fikng §G6)
{1 - Steer Axla
i - The Aot
11 - Jam Hot (AH. Thread)
12 - Jart Nt (LH. Thread)
13 - Tis Hod End (R.H. Thwaad)
14 - Tte Aod End {LH. Thrsad)
1% - Rubbar Sl (2]
18- Wanher {2)
17 - Pheat Pin (4)
18 - Spacer (2]
16 - Plwal Pin Jam Not [8)
20 - Spherical Basring {4}
21 - Theukt Washer [2)
22 - Thrust Weahar (2]
23 - 17 Flat Waaher {4)
24 = Spacer (8]
2% - EaH - ANgn Bushing {4

A1 - Spindlé Houaing {L.H.)

* » Spindle Houalng {A.H.]
A2 - Coter Pin, 18" x 1 172 (2)
3 - Bolt, 17213 £ 5 14 (9
a4 - Bal, 58491 x 1 172 (12)
35 - Bolt, 515z
24 - Bolt, 1=-14 1 3 14 (2)
37 - Balt, 1*-14 x 4 (2)

28 - Lockwasher, 172 (8}
1 - Fintwasher, 177 [§)}
dn - Shireazher, 58"

41 - Lochwashor, 1* (4}
42 - HUL, 172413 (8)

€5 - Mut, 51513

dd - Jam Mo, 5018

45 - Casdle Nut, S/8-18 {2)
45 - Jam Nut, 114 (2

47 - Cotter Fin, 318 12 112 {2)

48 + Greans Fitting (2)
4% - Spindle {2}

Service Manual Section: 6
Modms 522, 52274, 622, S22/4, B24 Page: §.7-5
AXLES
STEER AXLE (MODELS 522 AND B22)

1 - Siear Cylindar (2] 25 - Yalve Stem (2} 5O - D) Seal {2}

2 - Plvit Piry 2T -Tira B1 - ke Cup (2)

3 - Baaring Housing [2) 28 - Whea! Alm B2 - [nner Bearing (2)

4 - Boaring Cower (2) 29 - Lyg Nut {18} B4 - Cuter Cup (2}

5 - Bearing Spacer (4) 10 - Bushing {13} ¥4 - Duter Beardng (2}

ES . Wiael Hub (2)

56 - Wheel Lug Bolt {16)
57 - Lug Ml Washer {15}
58 - Boaarirg Washer (2}
£9 - Hub Aatainer Nut [2}

0 - YWhael Hub Cap (2]

+ Mot Shown

Tabie 6-2 Material List for Figure &-6
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Muodels 22, 52204, 822, 8224, 324

AN1ES

STEER AXLE (MODELS 522 AND 622)

OVERHAUL

Usa Locide Thresdiocked 242 on theeads of af [4)
agitdia ping aned spindla pin Jam nuts; e spindle
pins and apdrdie pin jam nuts to 500 - 580 FULES.

Torqua 1he stear cyllnder bolt ruts 10 100 FULES,

Te rod ad]ustmant {380 Figurs 5-7) aitempt to makrtaln
equal amours of expasad threads on both de g
gnds. Tomue te rod gtd nues 1o 100 FLULBS, Tghten
e rod end fam nuke.

© Whee! Hub Assembly 1o Axle: Tighten bearing caste

i uintll snug, ihan back ofF nut urddl coter pin allgns
with hle n gpindle. Belore inserting cottee pin, ba
sure whssl rotatas frealy without Bindirg, whila main-
taining vary ittie or no wheal gnd play-

X+ 1/4"te 308"

Egward Dirsothon

-~

Figure 6-7 Adjusting Tie Aod Length
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AXLES

STEER AXLE WITH POWER ASSIST (MODELS 522/4, £22/4, B24}

DESCRIPTION (Figures 6-8 & 6-8)

The rear axie on Moded 5224, B2274 and 324 forkiis |5
a nonehratdng, searing ada which leatures a hydrauic
ooy &t sdch whesl fof "an-cemand” faar wheel Do
assisl (eoa "Rear Whesd Powar Ass* (n Saction 7).

Thes axle [% mounted 1o e forkd A By a pheot pin which
passes through the ade at its canler and actands
thrawgh sde meoyurta which are part af tha main frama.
Tha e can thus pheot abau 1ha (enpinydingl carder
e o tha fordil, as requirgd, when nggotiating un-
Ever sUrfaces.

MAINTENANCE

halmesancs of I iode requires scheduled greasing
of king pin pivents, deer odlmcder pivins, lie rpd phvota,
and ade pivat (5ea Service Schedules and Librcation
Instructions in Saction 2.

Routinely check cylinder pivot ends, 10e rod ands and
spandkes ToF waar, svidencad by excessive play.
Peplace wan pars a3 required.
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AXLES
STEER AXLE WITH POWER ASSIST (MODELS 522/4, §22/9

824)
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AXLES

Section: B
Page: 6.5-3

STEER AXLE WITH POWER ASSIFT (MODELS 522/4, 622/4, §24)

1 - Bloar Cylinder
Z - Trunkon Pin
3 - Gaskot, Motor (2}
4 - variable Motor (2}
& - Plansiary Gear Box {2}
5 - Shim, 14 GA {A4/H)
7 - 8him, 318 [2)
8 - Bushing {2}
2 - Gronwe Zork (]
10 - Steer Axhe
11 - T Rod
12 = Jam Nl
13 - Jam Mud {LH. Thiroed)
14 - Tia Rod End
15 - The Rixd Erd (L.H. Thraad)
16 = Rpbber Saal (2]
17 - Hardanod ‘Washer (2)
1% - Pivot Pln {d]
19 - Phwd Pin Jam Nut (&
Z0 - Spherical Bearing (4]
# - Thwud Washer (2§
22 - Theusd Washor (2)
& - Flatumahar, 1 58E {4)
24 - Spacer (B)
2% - Solf - Mign Bushng {4)

28 - Vahve Slom (2]

27 ~ Tire, Rear 14,0 5 17.5 ()
28 - Wheel Rim 2}

29 - Lug Hut {19)

#0 - Muthinery Bushing (30}
3 - Box Frama, LLH,

Ar* . fox Frakerws, ALH.

23 - Hyd. Tubm, 172" (2)
LF. & AR}

34 - Hyd. Tube, /2 [2)
{A.F. & LA}

3% - Hyd. Tubs, 32" (2)
36 - Hyd. Tube, 174 (2)

37 - Hytl. Tube, /6" (2}

35 - Tube Clamp (4)

39 - Tube Guard {2}

40 - Connecttw, O-Ring (2)
a1 - 90" Elbow, O-Ring {2}
42 - 90* Eibow, C-Rlng {4}
43 - 3* Elbow, C-Ring {2}
44 - Tew, Swivel (2)

a5 - Bol, Ma-18x 1 34" {3)

46 - Gok, 1/ 713 % 1 11T (4]
GRa

47 - Bok, HF-11x1 117 {12)
df - Bolt, F-14x &

Ap - Bok, 1d z 3 14 (3
=0 - Balt, 114 1 & (2}

§1 - Lechoameher, 48"

52 - Logkwmsher, 1° (4]

3 - Flatwasher, /2" SAE (4)
B4 - Hut, 5318

5 . Caslle Hut, Sir-18 (2)

55 - Jam Mul, 1°-14 {2)

57 - Locknut, 5/B"-16 (&)

58 - Cottar Fin, 178 1 12" (2)

* Mol Shown

Table 6-3 Material List for Figure S-8
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Figura 6-3 Lale Productlon Sleer Axle with Power Assist
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Section: 6
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STEER AXLE WITH POWER ASSIST (MORELS 522/4, €22/4, 824}

7 - hxda

2 - Whasl Molor Frame (LH.}

3 - Whael Mctor (2]

47 - Whis Moter Frama (ALH.}

5 - Adapter {4)
& - Adspter {2)
T+ - Slear Bracks (R.H.)
8 - Stee) Brachkel (LH)
2 - Tubs Clamg (2}
10 - Tube, FLA. & LF. [2}
11 - Tubs, LF & LA. (2}
12 - Tubs Clamp Phaie (2]

12 - Bok, 311% 3 2 1/4 (4}
AR 4a

14 - Lockwashar, 5/15° [4)
15 - Gnap Aing (4)

15 - Expaniion Plug {4)
1T - King Pin {2}

18 - King Pt Bushing {3)
13 - Sl Washer {2}

20 - Thrust Wazher (2

21 - Sef Screw (2]

22 - Boli, 5/ 1 1 34 (12
GA B

23 - Jamn Nut, 58 {2)
249 - Bushing {18l

2% . Clamp AlNg (2)

28 - Lug Nt {12)

27 - Jam Nk, 1 14 (FLH.)

28 - Tie Rod End {A.H.)

2% - Colter Pin (8)

0 - Tha Rod

- Jam Hul, 118" (LH.)

32 - Tle Rod Erd (L.H.)

= - Botted Nut, 1 14}

3 - Bolt, e x 2 114 [8)
GA &

25 - Lackwasher, 1° |4)
36 - Flatwashar, 17 (4}
&7 - Spacer (B}

38 - Trunaton Fir

39 - Baaring Spacer ()

40 - SeH - Align Baaring {2

41 - Bearing Housing (2}
42 - Bearng Cover {2)
41 - 8ok, 1/ x5 /T (8]
44 - Flarwasher, /2" (8)
45 - Lockwasher, 1.7 (8]
46 - M, 172" (B}

47 - Bolt, 3 x F

48 - M, E/'8"

& - Starwagher, 5/5
%0 - Jam Mut, 58

51 - Bhim (2}

52 . Raar Whae! {2}
53 - Rgar T (2}

54 - Yeive Slem {2}

* Kol Showm

Table 8-4 Material Lis! for Figure 6-8
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AXLES

STEER AXLE WITH POWER ASSIST {MODELS 522/4, 522/4, §24)

REMOVAL

1. Carglully read " engral Instructiong” on pages 2,.2-1
through 22-2 i Sactlon 2, Follow all wamings and
proCEdunes o ARFUE Y A working with sefe and
gficiart methods and condilong.

2. Pogitizn the mactine on a e surBace. Lowar tha
boam, apply the parking brake end stop the enging.
Birk e ar tha bant aoda.

3. Detach the i ydrlic lInes atogr the squa-trac
valve and one hydraulks Ine 2top 1he tee st Dahind
e vaiva and cap the opeamgs (eady producikm
mOcdels),

Tag and dedach rydraulic [ines at hedraolle motors (3
Enes gach modor] and cap the openings {late produc-
RS Mk £}

4. Dotach the four hydreylle nes from the steer
cylnders and cap the openings.

5 Posfion two 5 ton hydmullc Anor jacks under the
redr main flame, Raisa the mashing untl the ties Gear
the flocr. Carefully support Lhe maching wsing 5 fon
sl S With b, posbiodisd Lnded bolth Soos of

e medn fremee.

6 Homowe tirea from the asde. (Apprge wesighl 350
LES aanch « Modets 572/4; 520 LBS each - Modsls B2,
&

7. With bva Foor [acks suppaning tha axle, remove
Iha Bxde pivot pin.

& Lowar and ramova (he axis om Ihe machine,
(Apprme weight of ade 15 1000 LBE )

INSTALLATION

1- Rewversa steps 3 thirough B abeve.

HOTE: Aefar to “Boll Torque Speciflcaticng” amd
“Tomua Specifications for Hydraylic Line Connecticna”
 Saction 1. Torgue whwed g nuts (o280 - 300 FULES.

2. Srart the enging gl check far leaks.

WARNING: HydrauRc fuid tide preassura
cln panetra e Ihe akin and damaga e was,
Fiuld leaks urder preasure may not be
viaibia. Uso s piece of oardboard or wood 1o
1inet lenky, Do not use bare hands. Wear
miety geggles for eye praegtion 1 il
wlery skin or eye, get immedinte medical
Arthearwtl .

3, Cycle the dearing ¢inders ully In one direction
and holdd Far 15 sacands; ysda lully i the appasilé
clirectican and bold for 15 sacands. Aepesl. This pro-
cadure will ety air from the Hraliry] Sirduit.

OVERHAUL

Seg Figurs E-T for Tle Aod Adjuetment

Troape the ghear pylnder Bt marts éind 1e rod stud nute
ho 100 F-LBS.

Drivg mpdor and b gverhaul procedures are cgm-
pletety detaded N service manualg avalable from ibhe
mickgr of hub manufachyrer ar Lull Carportion.
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REAR WHEEL POWER ASSIST

EARLY PRODUCTION MODELS 522/4, £22/4, 824

SYSTEM DESCRIPTION

Tha rear wheal power eesid provides remparany four
whesl driva by mpdmstmtically powering the mearwheels
whin the opsrator detemminas addilonal tractlon is
required and sngages tha rear whesl azsst, The mear
wheel powes aszlst will sngage while 1he enpine &
nmnireg, Ihe gear galector g Infirst gear, and tha conergl
baston is pushed {ihe "on™ hdicabor light wil go on),
The power assist will disangege when the control But-
tan = onee again paghed (the "on'' Indicatar light will
go ot The power assist will also disengags when the
gear selecicn |5 moeved to-séctrsd orthind gaar, or wien
bih braka pedala era depregasd (the rear wheel dibve
will rg-angaga whan ona gr bath brake pedals are
relsassd).

Tha Syatam it comprizad of tha follow e Camponanls:

1. Hydrawl ks Pisian Purty:  Far Descrptian and Ser-
wicE Procedures soe page 3.28-1 (5224} and pape
D511 (o8, oK)

2. 12 Yol Power Sourca: B amp (ise at fuse Bock
Jocated uncer B Nsrumant pand.

2 Conml Modue and Meagnatic Am Azsembly: See
"Cantrod Mol b s section.

4 Sglector Yahve Soa 'Selector Yake" In e sestan.

L. Egortac Vava: Ses Equaltst Vahsa' in this sec-
fon

& Hydrauic Molor See "Hydraulic Moio™ noinls
gection.

¥. Planetary Huty: See Plangtany: HUD® T this section,

# Transmizsan "Forsard® emd "Haverge™ Pregsi e
Swiiches: Locaied at the Imsmissiot When the
UAnRSETIESMN i placad in the farwand mode, the pres-
srd switch i the tArsmission farwand poaition pres-
SLPS PRIl B8Es MaStuls CBUSING Ity comacts 1o cloge
which preargizes, Iough the electrical clrou, the "For-
wand® solanold on e slecior vahee Which spans the
sajgctor valva poot that directs Fpdraulic Aow fa the
“Forward™ pot on the equatrer valve and from the
equatra; valve ta the Forward porl on each wivgsl
e

The "Hgvgrsq” Dressire Swifsh wocks in the zame way
exced U cauges low 1o the "Ravarse” part of tha whes
mators Hom tha selecton valve thrgogh the equatrae
vaha,

9 Brake Ling Lelt and Right Prassure Swtiches: Lo-
caled I the brake [Imes undar the comrgl penel. Ap.
pllcatlon of Both brake pedals wiil causs bath pressure
swiches 1o sae pressurs causng I swilsh contacts
1o open, which, IMough the secirical cirguit and salac-
tor wahe will cause the pump 10 ralleve pressure o the
rgar whigel assisl,

1. Cortrol Buttone Located on dka contesd pans.
Pugh Dulton o enpags rear whsel assist; push again
10 dran]age.

11, “On® Indicanar Light: wocated on the condrgl
pane, Light will o on when tha rear wheeal assist is
angaed; will g ol when dis-enguged - excepd when
aysiem i3 temporarty disengeged while braking with
Octh brake pedals (the lighd will rancein oo,

NOTE: Sge Figura 7-1 lgrSystem Arangamant,
MOTE: See Figure T2 for "Blectrical Wirlng Diagram-,
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EARLY PRODUCTION MODELS 522/4, 6224, 824

SYSTEM DESCRIPTIGN {(cont.)
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Models 522, S22/4, 622, 6224, 024 Fage: 7.2-3
REAR WHEEL POWER ASSIST

EARLY FPRODUCTION MODELS 5224, 622/4, 824
SYSTEM DESCRIPTION {cont.)

- i Oy FORWART
AN |_ GHTe Lo ﬂ']
I | - '
R I | FETHH WLVE PREURE
el — s
& arr ;g e -.;‘|
L b aimoveem :
| -
| L EREE e
T e fwtin
RRS WRTT L
MOMEWTRAY  SENTEN AHE Hote
AE
I I
TERN | Hin
ETHIP
(= )
BEikE ~ TN E BANTREL
L e~ A5 1 s £
F +— a —
- = ———
Medal 52254

Mode 52214, 824

Filgure 7-2 Electrical Wiring Diagram
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Paga: 7.2-4 Modals 522, 52554, 922, K24, 524
REAR WHEEL POWER ASSIST

EARLY PRODUCTION MODELS 52274, 6G22/4, 824
SYSTEM DESCRIPTION {cont.)

— _‘!'MEET'IEMT — r EFbh- TRAL WALVE |
CONTRAOL WALVE r ; T
I~MAILP D i
| = |
i | | X & :I-;l |
R I=IE
| =1 |
! 1 i
o > il
o A1 |
‘ i |
I —
\ L =
[

Figurg 7-3 Hydraulic Cir¢uit Diagram
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REAR WHEEL POWER ASSIST

EARLY PRODUCTION MODELS =22/4, §22/4, 824
SYSTEM MAINTENANCE

dalmenance of tha mear whasl power S2ilst requines schedused chacking of the planetary hube for comedd il lewvel
and changing the hubs of acthe rscommended Intarvals, Malnierance aiso requires thal the meadracklc Huld be property
mainizaed (the fiter and Auld ba choacked and clanged at tha recommanded nhereals see Sendee Schedules In
Sattlon 2.}

SYSTEM TROUBLESHOOTING

L WTRODUCTION

The rear whesl powe Agdist requines minimum senvice and meintatance. Althcugh when peoblems da oo,
endpamancd kas shown 50°% 1o be electrical with tne remalining 20% mostly hydrauic. . A "wal k-aroosnd” v2oal inspeslian
will Ay times reveal the souwe of tha protlam.

. SFECLAL TOOLES AMD EQUIPMIENT
Lam Cleantiy Eescrtion

1. 1 3ia- crénwfant wrench 1o ramove ydradlks motoc
2 1 Elecaroric harness tagd kit
3. 1 e, 5000 pei gauge
(2 preferred)
4. Hydraulic Adapder K ~ Adaplers bo ba compgt |l
with gauge tungs.

Tast po Ipcaticns and/or sibes ard as Jolcws:
Al 2 QuRAing Bogs (1 locatlon)
Bl -0 O-Rilevg Boga (3 Iocathons)

M. THE WALN-AACLIND INSPECTION
&) Sietions to ook far

1. Hydeaulk
a, Ol maks
B Fluld level In reservalr
¢, Fittar condition

2. Planetaries
a. Hubsengaped or d=engaged
b. fiear ofl isakage arcurd spindle or cover pla

3. Wheel Molors and Tubes
A Bl or damaged Jubes

4. Selector Vahe Asssmbly
a. Broken or kanglng wires
b, Physical damaga to solenpkds
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REAR WHEEL POWER ASSIST
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SYSTEM TROUBLESHOOTING (cont.}

I¥. ELECTRICAL
A Fuses and Locss Wiss
1. Rapair of rapface
E. Bulb In nglcalor Light
1. Repalcs
C. Mot attached to Conirol Laver
1. Replacs ¥ miszing
2, Repostion (Must ba next 1o modyke inlow gear only)
C. Vahe Solencida
1. Aodlble clac when atthatad
4 Testfor secint signel
b, IFgignal presert and dees not click
18 mplace golencid
E. Secironic Sanirol Modia
1. Unplug modala and plog in harmess st 1
2.  Groan Ight Appears
1a  replace module
b. ‘Yellow gt appears
14 raca hamess to fnd circust [nbemoptken
e MNoNght
13, determing problem with het lesd [0 modube
¥. HYDRAULIC
A, Ol el in resenmlc
1, Low
B, Find beak in &ystern
b Al to prope level
B. Fump
1, Attach 5000+ pgl gauge to port marked "FTP pn ealsctor valve subplste.
a Systam "OFF" - read approee 250 psi
14 If plus of minus mone than 100 pel - adjust or replace pump compensatar
b Bystem "OMN" - read 2800 - 3000 ps
13 Lesg than 2500 i - sarvica or replace pump
&. Direclional Comrol Yake
1. Insiel gauge sdaplers n Equalrac valwe

&, Aamcve -4 plugs and install adppters-Top (Forward) and Bottom [Rewvarse] - on froat spocd
¢ Equatra; vake.

2 Sysiem "ON - read Sysiam prassure: 2600+ ngl
a4, No prassure - reptace Selector vatkve



Service Manuai Section: 7

Modsly 522, 52214, 823, 824, #24 Page: 7.2-7
REAR WHEEL POWER ASSIST
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SYSTEM TROUBLESHQOTING (cont.)

¥, HYDRAULKS [port}
0. Solenok! Cartrope Valve (on selector vabve subplate)
1. Inglall gauge
a. Toeeima 1/4" lina 3t selactor walve
2 Systern "GN - read system presgure: 2600~ psi
a. HNo Pressure - eplace valve
3. Syglem OFF - nesd 0 - 4 pai
8 Pressund cteada 40 psi - replace vale
E Hydreulit Mooes
1. Intemial |eakags
a. Qleconnect case drain ling Al e
la. catchand measute fluid
2 Systom "ON - (raschivs mening)
a  Flow rals below 2.5 @GP - goodd
6. Flow rale sbows 2.5 GFM
ta. check indmnidual motor cass drain hokes
I fhow less than 1.5 GPM - goov
il. fhrar gieatar than 1.5 GPM . change mobor
V1. SPECIAL PROBLEMS
A, Ore wheal Ipchs up whds b oparation
1. Lif1whesl off greund -ty to rotate tire by hang
a,  Ure rotates
1a, Equatrec vaive spocl siuch - servics wlye
b. e dogg not Toiate
1a. disengags Tamgua Hub
[ rtates - change hydradllc molor
I mg rodsilon - nepecl and service fub
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CONTROL MODULE

DESCRIPTICH

The Sormtrod Module i ocabed wathen IR bransmiSson
stleciar. The purposs of Ite Tantrol Module & to allpw
a wahitha opefatod bo selecivaly angacs ar disenosge
thaz bvpelrosstallc drivie axie onby & the #nNQine = ranmng
and tha powershif lever & in liesl gear, The Modula
automatically disangages the axde T ether second r
thim pear are selected, o i power ki umed o,

Figures 7-2 ghoms 1he schemabic of the vehcie winng
far the Rear Wheel Aasigt Contra Sygtem.

The Cortral Module ¢ontrels powar to the solengids
whigh: 1] bring the hydreatalle agsist purnp o pres-
mFE, and 2) salact Iofwand of tavarss ditve diraciion.
Cantrol Mode [oges m as ellows:

A} Whanenar poneed is Harnad an o thea Moduls,
it siac: up n tha "DMsengaped” state.

B The moduba "Engages” ondy H
« i poavgrad LD,
« firsd gaar has bean sekected,
- and, e cotirel Buhiewt is pushed once.
(The "ON" [amp will light.)

g} Tha Module "Digengages”
- he condrol bution |s pueshed again,
« Hh bt (envar |5 aken out oF first gaar,
- o, the povwaer i turned off, {The “ON' [amp
will go off.)

tynplication of both wehhcle brakes simuitansoLsly wil
rel lewe the Raar Wheel Assist drive prassure by (ening
off the pump sclengid. The Assigt “ON" lamp whl
remmaln lighted] becaugse the drive wiil be r-enpaped
alter the brakes am released.

Fracsurs estches meurtsd on the powershilt rang.
miszlon detact whether Iha tranamission o In fomward
of revarss (oF neotral § natther pressure |3 cenasd).
Thasa switches corired whettver tha Rear Wheel Assist
s engaged i forwand of reverss. Note dhat e Cattre
Module does nol dirgcty contred the Iorward-neutral-
reverss oparation of Tha Raar Wl Assist

AHHORMAL CONNECTIONS

Survival of the modole under abnommal wirng comnd-
llgns gepands wpon the proper Inskallatan o an 8 amp
hxsg in the power g aa shown o Flgure 7.2

1. Rewersing the Black (GMD) and Aed (B +}
witas caltas (ha § amp hese 1o Blow but no
partarant darmage 1 ther rnadule.

2. Raversing the Aad (B + ) ard While [ou putt
ikt Siusas tha solenoi (o tum on all the Eme
but ng permanam damage ¢ the madule.

3. Reversing 'he Black [GHND) end White [gat-
puth wires whia m Arst gear and preazing the
momentary switch cagses the  amp fuss (o
bhoray, Il 1o perthatent darmage.

4, Pervarsing ABCD comphatedy b DCBA does
feAking.

5. Applying 20 te 45 volls 10 Red (B + ) causes
the oupul o Wwaneen bl nes permanerd damage.

INSTALLATION AHD TESTING FROCEDURE
1. Ramove Contred Handka assorrily froon Pane.

2 |Insiall Magnar assatntly on 1-2-3 gear shit kever by
Alacing 1ha agsembly against the flat battom partign o
tha |arvar 3lach that e Magnat faces ionvard the FBR
lever.

3 Uze ane sorma and 1ock washer provided w0 Esten
Magn= assomibiy.

4, Intar Moxlela and trackat assembly betwsen side
supparts on the Cortrol Handle assembly sueh that the
hiociube o onthe lelt slde of the magned,

5. Lsg three screws with kack washers 1o feshen, b
gn b lett gnd cne on the right gide.

E. Whern lhe gear skift leweria in 1a, Ihe magnet shauld
be begide the Controd Module. The gap shauld be lessg
than 315 mch, Bl mare then 116 mch.
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REAA WHEEL POWER ASSIST

EARLY PRODUCTION MODELS E22/3, 622/4, B24

CONTROL MODULE (cont.)

INSTALLATION AND TESTING PROCEDURE
{egnt)

7. Put Cantrol Handis azsamoty Bxck Mo panel Bl
o Nt etinanect 1her Modoks fo (R RAMeets

8. Chack tha wilng hamess befora connecting he
Modula a9 tolkews:

A Gomnest the Test Box 10 e hamads,
B. Tumithe Kay Ig*0MN"But oo ft stant arprs.

C. The Groef ight o the Tast Boo should be
(w] ']

11 NOT On, do HOT oontinue this procedure
urdl the problam i fored. Chacktha 5 ampluse
in the Teat Bax F i hamass problecn can be
Terrd.

0. Frass and hokd the Salecicd bulten on the
Cartrol Panel Tha Yedow lsnp on the Tast Box
ahookd earme O IF L does NOT oo On, da
BT contine this procedurs untll the probdem
i fooad,

E. Pushand hold the momentary satch onthe
Tad B Motkea ths Faar Wisel Azt "0
Lamp remaing ©On white \he swich |3 held.
Aslnass the switch and notlos the Rear Wheal
Agalst “OM' Larmgp i CHF.

CAUTICN: The foNowing texis must be
porformed with the sngine rmning. THE
WHEELS OF THE YEHICLE WILL BE
TUHANHING.

CAUTION: JACK THE YEHICLE UP AND
BLOCK SECURAELY WITH ALL FOUR
WHEELE CLEAR BEFORE STARTING EW-
GIME.

CALTION: KEEP ALL FERSONNEL
CLEAR OF VEHICLE WHILE ENGINE |3
RLUMMIHG.

F. Place lransmisglon in NELTRAL and start the
engine. Press and Mold the momentary swich
on Iha Tegt Box. IF THE ASSIST 'WHEELS
TURM, LK FOR A SHORTED FORWARD QR
REVERSE PRESSURE SWiITCH.

The green light on Ihe Test Box should be On,
H it I3 NOT, 1he fuse In he S0 is Blown and a
thort o ground &a50% & 1ha hamess from the
brake awitchas. Repalr balore proceeding.

G. Placatarsmission in FORWARD, Fressamnd
Hold momentary switch. THE WHEELS
SHOULD MOVE B THE FORWARD DIREC-
TION. Slep anboth bealkes ard nole e wiess
stop fuming, Feleasa rmmentary swatch on the
Tasl Bax,

Tha grean light gn the Test Boex ghowld be G
F g b MOT, tha fusa Inothe Box & Dlown and a
short 1o ground ewists in ke Eamass trom the
forward presgure awltch, HRepalr belore

proceading,

H. Piace tmrsmesston in REYEASE. Press and
Haold maomentary switch. THE WHEELS
SHOULD MOWE IMTHE REVERSE DIRECTION,
Aelpase mymentany Saatch.

The green Egit om the Tes! Box shoukd he On.
13 iz WOTon the buse in the Beox ia blown and g
shert 1o pround exlets In the hamegs tram 1he
ravarse prassurs switch. Repair batars
proceading

5. TURMN OFF the vehicle and remowve the Tesd Box

10, Conrect up the Contrgl Module arnd venify that the
contred operates [n FIRST GEAR OHLY dransmission
muet be in forsard ar severse) - To do thie, tum e
ke an, paush the Selecton bothan hwice and ses that the
Rear Wheel &3slst "OH*” [amp goes On and OH [0 firgt
gear. Place gear select n =econd, push Selecior beg-
ton. and see thatthe Rear Wheeal Agsigl "0 lamp does
e g Oy, Alsa check third gear tomake sure 1he fAear
YWheal Aszist 0N lamp does nol go On.
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SELECTOR VALVE
DESCRIFTICN MAINTEHAMNCE

The Selacicr Wi |3 & dual solercdd aciivated, spring
retuT, open carter, J-way vahia A solenced vane
cartridge |9 asaembled 1o the selector vabsa subplate,
See Flyumess 3-1 and 3-2 In Sectfon A lor location of the
gelecior vahve on tha machine.

Wher the reer whesl agart o engaged, the $olenokd
coermeaporeding 1o ather tha foreard or revarsg poshion
of the gear selectior Wil acivate, pUmling the vahe Spol
ter of skde, causang hyoraulie fow through tha vabve
T the rear whea ageist

The solenold valve carrdge, whieh |5 paried to the
toad compeneaton e, will cause the pumg o work up
o, and malntan, hydauNe prassure squivakant o e
praszura [MHH) psd) sef by the load sensing control of
tha plyton pump o that prassure hacomes balansad
Datwiean the UM PTAsSUre [ine Ard e koad cormpar-
satar ling, while the rear whee! assist 15 enpaped,

WiTwien UM rsaf wiheed aasiot is disemgapad, the actvated
selenafd becomes da-activated, causieg ha valvg
spod to retlem ki center, resulling in g drop in pump
prassure (10 200 el thrsih e nrslon.

The Selector Velvg raquires no schedulad main-
terancs,

OVERHAUL (Figure 7-5)

Refer t9 "Cverhaul on page 3.33-1 in Sactlan 3 far
Valva Cvasthaud Procedures.
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SELECTOR VALVE [cort.)

3! 1- Socksl Hoad Cop Screw - 1/4-20 2 1 34 (4)
- BElecior Vabve (1)

- Submplete (1}

- Solenald Valve Cartridge {1}

- Plug - 1/18 NPT (3}

- Femalka Slide (1}

~ @ i\ A W M

- Male Siicta (1)

Figure 7-4 Selacior Valve Subassamby
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1 - Yahlve Housing (1} g - O-Ring (2] 14 - Saai Ring {1}

Z - Spoal (1) # - Spap Ring {2) 1% - Cap Screw {6)

3 - Slop Washer (2} 10 - Back-Up Waahe® [2) 16 - Sexl Ring {Solenaid) [2)

4 - Compression Spring (21 11 - Plug (1) 17 - Connactar, Right-Hand (Gray} (1)
& -Pln {2} 12 - O-Aig. Mig. Surfaza (5] 16 - Conmecior, Left-Harmd (Black]j(1]
i - Cenlering Ring §2) 13 - Cap Scraw [1) 1% - Solenold Assembly (2

Figure ¥-3 Sadecior Valve Disassembly
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REAR WHEEL POWER ASSIST
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EQUATRAC VALVE

CESCAIPTION

The eguatras vBhve & esggrtiedy 8 hwdrgullc Sow
dheider which, wien 1he rear wheed pssist [9 engaged,
provides equal Fyedraullc Sow (pressure and volume)
tathe Input port of each rear whesl agsst drive mobgr.
For location of the Equatrac Vahe on Ihe maching. ses
Flgure 31 and 3-2 in Seathon 2.

MAINTENANCE

Malrderance requires only thal 1ha systam’s Fydrawlic
il be properly malntained,

CVERHALL (Elqure 7-8)

Rewver 1o "Overhag" on page 3.33-1 for walvg overhaaul
procedi s,

1- 04 Plug (2}
2-Test Flug [
3 - Spring (4)
4 - Spood (2
5= Housing

6 - Phog {8

T - Chack Housing (4)
B - O=Aing {4}

9 - Check Poppet (2)
10 - Poppat Sprmg (2)
11 - Check Foppet (2}
11 - By-Fans Spapl (2}
13- Spool Spacer (2)
14 - Adapter (6}

Figura 7-6 Equairac Valve Disassembly
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REAR WHEEL POWER ASSIST

EARLY PRODUCTION MODELS 522/4, 622/4, 824

HYDRAULIC MOTOR

DESCRIPTION

The rear whesl assist Fvdraulls motor ks a varlabia
displacement, piston hype. Thers ars o ictors, one
gl each regr whegl. The motoe's splingd shafl s
ricuwrtedd to, Aand dirsckly drves the power 2salst b,

MAINTEMANCE

Parpdically chedk for any laaks and pericdically check
the muokor mountings .

TROUBLESHOOTING

HOTE: |n roabiashoolog a pump-rodar svslem i s
Psersary 1o Raclater L P froen the metar 1o deter-

- mime which yrit k& achally maltynctioning. & wom

PUmE oF worm meator will both give the zame system
indleatian. Tharefars, ILis acviszable 1o Brst runa pres-
aure and flow check an the pomp o maka gure it s
perfonming wiiken its opecating spec/Bcatkons, The fol-
Ierwing roubleshaating suggestions are basad on the
asgurm o that the pamp hag been Row and prezgure
checked and has been found within gperating
spacificalions.

PROELEM

FOSSIBLE CAUSE

CORRECTION

1, WHphar T il LFTIDRded By
3horae chimwm A sttt wivn ookl ox -
pHierd.

A Berned Dach plane.

B St of wurm prek Ahoet,

G, Lo daleil vk DR,

A PeTHes bkl platn B sl s
surfacm cénditicn ol Nat area; i
i, raalicl Back gla1s  Deoam
Inp.

B Citarbambdd mans), &xamirs -
ditiar ol BEEd O @BiE1AE: ia@ e i
[ R CE Tragy -3 T i'fr'lﬂﬂst-ﬂ.rﬁ'.

. Check mal uglvp M7 pIopsr poas-
bt bt At OF nemHae reded
wihol,

2. Wertar will Aot hrm

i Saveedhy nioy s Bk plane

A Dimaasamols ereesr samplecahy.
Napect 58 Ear, CHES al garie.
il All wiealy Pt aned Hush
et P i Sy i,

d0 T iy by

A& 04| Do pned procuay iy o
Groing B e,

A, Wi Thep hiraLdic 3yeg e m of 101
o, i ek | el wahal wPear o
nas [eaken off, Thet g inhemalic the
Bacsign,  Tre mabor will fot e wdigsl
b kirg) b thishg e @rabura i misics
Wirmed 10 AN HEM i rabeT.

4. Extabintinnl fieh ol P,

A ExERenp iF T i PR

A [Tpceasemble My, inageet paky
and mplaca 5y neenzoary. Cacs drin
Rorar Aguldl Ned wacid 1.5 GPM 31
Nl Py
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HYDRAULIC MOTOR (cont.)

OVERHALIL
DISASSEMBLY
1 Qlesan tursice of Uil Bicroughly.

2. Clamp shaft In 2 prolecied jaw visa with backplats
end up,

3 Femowe the six capscraws (tem 23} from backplate
[tem Z2).

4 Llsea plastie mallal and tap e backplate (L 22
Io loosen i then pull the backplate strRight oul

£, Famove G-Ring fuerm 21} rom backplate

6. Remove the compiete plston Hock aesembly from
fhe hoalsing assesmbly.

7. Remerve piston assembles (ltem 110, spider ([tem '

12). and phegt (lem 13) frarm peton Mock agsembhy.

B The piston Block sssambly need not be disas-
sambbed wiess tha B [|[fem 16) or spring [Item 18)
i& damaged.

CALUTION: The follewing procedure ahaogld
ke usad if the spring 18 to ba remoesd fram
ihe piston block. The zprind (tetn 18) &
highly comprassed and the anap ring (Hem
19) shoukd rol be emoved wilhowt come-

preasing (he apring,

Thea icierwing parts will be required (o disassembbe the
pRstom Bidek;

Z e, 28 L0, x 1-1/8 010 fist weshes
2ea A x 31 NG capscres, and
188 A N.C et

Flace o of ke Malwashars owver the 38 o 3-14d
capserew and place IRs through the cemer of the
pisian block. Place the gthar washer over lhe
capscresw and st @ rgst on the three ping {Herm 18},
Serew nut an and Sampress the spring ingidethe peston
blocik. Usa a palr of smap ring plises 2nd Femove The
intermal smap nng (Ham 19). Remave 1he bolt and fwo

washers, Remcve the bvg washers {tern 17), Sping
{Hatr 18), three pans {itgm 16), Bng pin keaper (1em
15).

A Remveve thrusd race [Iterm 10) from baousng.
10. Remove snap ring {lem 1} fram housging.
11. Remgve shaft saal ([bam 2) from hogang,
12 Aomrervs washee (ltem 3) fmm houging.

13. Femtrs drive shafl (tem 7 from bowsing.

14, FAemiwe the twg arap s (Earm 4], threst
wazhars (tem £), gred thrust beariry] (e B). irom
drive shatt.

INSPECTION
1. Wash 3l parts Ihorayghly in g suilable sedvart.

2. Examine needle baarings [tars B and 20 g bods-
Ing (ttem B ared Backpdane (lbeny 22), IF the needles are
frem of excessive play and remaln in the bearing cage
thare i3 no peed w raplace the baarng

3 Inzpact thrust washers {hem 5) and thrus! bearng
fitam &), A surfaces should be frea of any Signs o
waar of Ty,

4, inspect sphder (Hem 12) and pivod (Ivgen 13}; eonical
surkaces shewild Da frag of wiegr and séom marks

5. Inspact thd plstons (temn 11]; the 0.0, surlace
should B smooth and ree of scoring. The shoas
shoud ba song 1o the pitear. Tha Bce of ihe shoes
should ba Bal and free of scoring and faking, Do not
lap piston shies.

8. |rspectthe piston Back [esm 14); the bores should
ba res of storing. The surface that cortagh ihe back-
plate should B zmecdh and Inee of grooves or medal
Bt o

T. Imepect ihathrust races (lem 10]; ke spface shodd
SR N0 Slgng of scaring or gracvas.

8, Ingpect the flat eurface on tha backpiate (Item 22k
#should ba iree ol rcgEEsiee sCorg OF Metal Budd-up,
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HYDRAULIC MOTOR {cont.}

OVERHAUL joont)
INSPECTION {conc)

& Inapect tha drive shaik {tem 7 doF fratting o the
baariog argas. Chack spline area lor twistad of braken
testh. Il keyad shalt, chack for cracked of chippad

Kaay,
REASSEMEBLY

. LUsa 5TP to lubricata all oritical moving pants belors
2eambly.

2. Ingtal one sHAR Ang (Ham &) In recat roses cn dive
sheatt (tem 7} Insial ong st washer (vem 5], Ihnes
baarry (e £), and speored thryst weaher {item S on
drive ahalt (Hem ?). Install second sap Hng fam 4)
I freart grocye of drive shefl

4. Feplece reedls bearng (tem 8) bn haueimng (L
o) if ngcassary. (nstal shaft in housing assembly iem
#) and install wesher Jtem 3} CH| LD, of new shatt saal
fiem 2) and press Inlo positicn. Astain with stap ring
(e 1]

4. Comprees pin keapar {item 15 and Ingtall in the
spllne araa of Lha piston binck (tem 14},

5. Instal 1he thiss aires (Itern 16] in the speclal grocwes
of the spllna gnd with hewd #red of T towand nede of
bk,

& Instal ona wagher (tem 17}, sprng (lem 12), and
sooond washer (llom 1 7). Uz tha two 38 10 weshers
ar tha 8 ¥ 34 capseraw (D comprazs he spring
And rakain wilh shap rog ftam 19 Remove tha 308 «
3-14 capacrew and two WaShers.

7. lovsinll the pheot (Mem 13), spadar (tam 12), and the
piston aasembles (Ihem 11} 1 tha piston tock aa-
sembly.

& Lubricate Ihvust racs (Hem 10} and Install n howsng
assambily.

9 Iratall piston Block assembly in housing aasembhy,
The piston shaes musl comact tha thrust race (tam
10). Be surs all parts are inthei propar poslbon,

10, Imetall new nesdis baaning (Iterm 20) in backplaie
{tem 22 7 necesaary.

11, Instad new O-Ring (ltam 21] on backpdate Tam
22].

12. Irstall backplale (tam 229 on housing.

13, atall six capserews (hem 22) and 1orgque 15-18
. n=.
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HYDRAULIC MOTOR (cont.)

- Gnep Ring

- She't Saal

- Washor

- 5nap Ring

= Thrusl Washer
= Thrust Bearing
- D Sl

= Meed e Bearing

o owl R on B W o=

¥ - Howing Aszambly
14 - Thrswl Race
11 - Piaton Assambhy
12 - Spkler
13 - Phvot
14 - Plston Block
15 - Pin Keeper
1§ - Pin

17 =
18~

19

Wagher
Spring

- Snap Rirg
210 =
-
=
% .

Meediz Bearing
C-Aing, 3732 x 4 1D,
Backpale Assamity
CapRcrew

Figura 7-7 Hydraulic Mator Disassembly
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POWER ASSIST HUB

Flgure 7-8 Pawer Aszist Hub Disassembly
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T~ Coupling

2 - Spindhe

1 - Spindie Saal

4 - Basrinyg Céim

5 - Bearing Cup

& - Stud {%)

T - Pipa Plug {2}

& - Hub

¥ - Boering Cup

10 - Boaring o

11 - Astaning King
12 - Indernal Gosr Hub
13 = Tongued Washer
14 - Lockwasher

15 - Logknut

18 . Anaining Ang

17 - Relmining Ring

18 - Thrumt Washer (5
19 - Cluster Gear (3]
20 - Maadie Aole (95}
21 - Spaces (3)

22 - Irternu] Gear

23 - Inpwi Shalt

24 - Spring

25 - SpacN

28 - Thrust Spacer

27 - Thrust Waahear

20 = Inplt Spacer

24 - Inpat Geer

30 - Trwutl Spacer

31 - Carrier

32 - Roll Pin {3}

13 - Plansl Shait (3)

a4 - O-Aing (2}

1% - Rirng Goar

a8 = Covar

3T - O-Ring

38 - Covar Cap

- O-Ring

40 - Disconnect Rod

41 - Discannast Cap

42 - BoH, 1/4-20 ¥ 3/ (4]
43 - Plpe Plug

44 - Flahwaahar, 518 (18}
4% - Bolt, 51616 x I 1/4 {12)
4% - Snouldar Bok (4)

Tabke 7-1

Material List 1or Figure 7-8



Section: 7
Page: 7.7-3

Sarvice Manaad

Modely 522, 32204, 622, G224 B2

REAR WHEEL POWER ASSIST

EAALY PROCDULTION MODELS 522/4, 622/4, 824

PFOWER ASSIST HUB

DESCRIFTION

Tha power 25slsl hub ks & planotary goartype drve fub.
Thare ara b hube:, ohe &l sach mar whesl Each hub
B Artvenn diresstty frown 2 dive rocdor. Tha hube are flled
wihth oll 45 prascabed under Serdoe Schedules [N Sec-
Tanre £,

MAINTEMANCE
Mairtarmnce ratpuires sehaduled checking and main-

Laiming oof Auid levels and changing fuid whan reguirad.
Soe Sarving Bohedulas in Section 2.

OVERHAUL (Figure 7-8)

Planatary hh overhaul procedures are detailsd in 1he
Tarepue-Hyb Firgl Debvas Sanvice Marmal awafable irom
tha hub manufacturar or Ll Cerpairatian.
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REAR WHEEL PDWER ASSIST

LATE PRODUCTION MODELS 522/4, 82214, 824

SYSTEM CESCRIPTION

The rear wheel power aagist provides temnporary four
whes! driva by lydrostatically poswaring the rearwheals
when ths operator dotarmines adddional traction |3
required ard angages I el wheal aszist  Tha raar
whes! pewer sl Wil argage whde e engine ks
nnning, e gaor selacior 15 in first gear, forward and
resarsa, and the comrod button s pushed [the oo’
indicator Ight wil go on). The power assst wil dis-
engage when the contrpd button is ance again pushed
(the “on” ndicator light will g off). The power asait
will Alsa disancage when tha Dear sescar s mavad ta
second or Ihind gear, or whan BIth braka pedaks am
dapressed (the mar whed drive will re-engaga whan
one gr bath braka padals are releasad); of whan tha
F«M-F sbecior i placed Inthe neutral pogition {he rear
whgel drive wil re-engage when the selector s agan
placed M 1he Fanward of Py arse Doshion).

Tha system g comprised of Ihe following components.

1. Hydraulc Pistgn Pump: For Description antl S&i-
vige Procedurss see page A.28-1 (2229 and pege
3.31-1 (Gara gRa)

2. 13 Vol Power Scurce: 8 amp fuse at luse Dlock
[cated uhoer the iRshranent panel.

3. Comtrol Module and Magnetic Am Assambly. See
"Contiol Moduse i this saction.

4 Ssbeciorvahe: See Selector Yalve” i this sacthon,

9. Equeirac Valke: 5ee FEoualrac YValve® in this aac-
tlan,

5. YWhed Maotor Sea *YWheel Motor™ In this seciion.

T Transmission "Forsvard” and 'Roverss" Prossure
Switches: Located ab the rarsmission. When tha
trarsrrission is paced I ihe Merward adh, 10 feed-
sure swifch 0 the transmess|on forwand positon pres-
sUPe port Shes pressure causing s contacts to Close
which energlzas, thraughthe alecincal crool, tha "For-
ward” solengld on the seector valve which ppens the
saleetor vahve port thal directs pdraulle Bow ko the
‘Forward” porl on e equelag vakve and from the
equatrac valwa 1o e Forwart poil on aach whesl
mstar,

The "Aeverse” prestyra switch works in the Eame way
excent b caugas flow Lo the "Rewarse” par of Ihe whes
moicrs from (e sslector vale through the equairac
valva,

NOTE: The Model 52274 | wirgd diffgrerty thamn iha
B2 and 824 modeds: see SySLEn ArTangemean and
Wiring Dlagrams.

B Brake Uina Left and Rghl Presgwne Swliches: Lo-
cated i the Brake Wned Undar tha Corial panal. Ap-
plication of both brake padals will cause b<Eh preszure
Switches 10 568 PrESSUNG cALSIRD Ihe swillch contacts
Ty Cipeinrt, iichy, trudegh the aedtrical clrcult and selec-
tor vahve will Cansd the pump 10 relieve pressure 1o the
rear wheol Ascist.

¢ Conirgl Button; Located on the cortrol pang,
Fush bution o enpage rear whos assist; push a3aln
1o Jenangage

1. O Indicalgr Ligh: Located on the Loutrgl
paried. Light will o on whan the rear wihise assisl is
anyjaged; wil go o when dis-ergaged - excapt wihen
aygtemn i lemporardy dissngaged while braking with
Bexth brake pesdals, or wihian F-R-R salevior is placed in
riaull (e dight il rermain onp.

HOTE: See Flgure 7-9 1or "System Amangerwsir.

HOTE: See Figure 7-10, 711 for "Electrical Wirlng
Dhagram’,

NOTE:  Ses Figure 7-12 lgr ‘Hydraulle Cirout
Clagram’,
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LATE PRODUCTION MODELS 532/4, 822/4, 824

SYSTEM DESCRIPTION (cont)
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||:mr PANE IS £ HN
W FETOE WAl WwE ;H'EHLEE
T‘n ¥ SLLE TWITCHES
LIgHt
L BLACK L
FAQE FARE
£ ATITE T RRAKE

Figure r-10 Eiectrical Winng Diagram {Model 522/4)
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SYSTEM DESCRIPTION (cont.)

£ vARD
t ¥
EREE :
ALK |
i SILECTOR i vE , b
ST NS [ g2 i
' 3
REVERSE
_rEou BARE BRAKE
CONTROL
METRALE

Figura 711 Electrical Wiring Diagram (Models §22/4, 824)
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SYSTEM DESCRIPTION {cont.)

.= = = = rsﬁi—ﬁnﬁ_vs_!
] I]ISAEELIPML CONTROL | I LE 2|
I ™
I o053 | |
! Sk t:E'J —
| > T | Lz':11 Al
| LA 57 Q
5
I éli II ri‘ﬁﬂ I L
I 3 I
Lh.—i___l

Figura 7-12 Hydraulic Clrcuil Diagram
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LATE PECDUCTION MODELS 522/4, 62214, 624
SYSTEM MAINTENANCE

Maintenance of tha rear whasl power aaamt reguires the draulic Auld 1o be propardy maindsined (the Rter and fuld
be checked and charged at the recommended [ntarvals - sae Service Schadulas in Saction 2).

SYSTEM TROUBLESHOOTING

[ INTRODUCTHON

The rear whesl power poaist requires minimam serdce and madtenances. Allhaugh when problems GG oocwr,
expraehee has shomm B0 o be electrical with the emaining 20% mogtly hydraulle. A“walk-around!' visce inspecticn
will ey L renreed e amuree of 1ha problerm

. SPECAL TOOLS AND EQUIPMENT REGUIRED 73 SEAYICE THE LNIT
A <12 O-Rig Boss (OAB) x -12 1T Male Tee fiilng with redocer ftrgs for preasure gauga insiallarian.

12 vt Electtical Tast Lght.
Electrowde Harmass Test Ki.
Freazura Salgeds) - 5000 ol raced.
Adapter fitings lor gauge instalalion in 04 ORE Test Ports.
NOTE: Adaplers choued be compatide with gaugs Attings.
. THE WAl K-AROLMND INSFECTION
A Shualkons to kook for
1. Hydraulk
g O leaks
b. Flu leved In resergin
g. Fler conditign
2 Whesl Motcm angd Tubea
a. Ber ordamaged tubesg
d. Selectar Vahe Acsembly
9. Brokwn of hangng whnes
b. Fhyslcal damane 1o soleraids
I¥. ELECTHECAL
A Fuses &nd Locss Wiras
1. Repalr of replace
B. Bulh iminglcator Ughd
1. HReplace
. Magmen attached to Control Lewver
1. Raoplace ! missing
2. Repositlon (Must De resd b maaule in dw gaar only|

moom
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SYSTEM TROUBLESHOOTING (cont.}

I¥. ELECTRICAL {c=md.)
C. Vahg Solpnoids
1. Audlbde ollck when activated
a.  Test lor eactnc shgnal
E. 1 akgnal presant and does not click
14, replace sokerid
E  BElectonic Conpt Module
1. Unplug module and piug in harmess test kit
a  GEreen M appears
A&, rapiace module
b, el light mppesars
ia. ace hamess o find circult Emerruplion
o Molight
1a. ocornacd "not lesd 10 moda
¥. HYDRAULIC
A Cal level In reservor
1. Low
a.  Flod baak in system
b,  Fefil I proper keed
H. Purp
1. Abtach 5000 + e gacgs to port manked P on selectar velve subplate
& Systerm "QFF - resd appnoe 250 g
1a |7 phus or minus more (an 100 g8l replace pump compensaior
b, Systern QN « read 2803 - 3000 po
18, Lessthan 2500 pai - serdce or replace pump
. Dwectiongl Comtl Vahe
1. Instal gaukye adapters in Equatrac valve
4 Femovs G4 plags and install adapters. Insall gauges.
2 System "ON - read sydem presaure; 2500+ pal
2 Mo pressure - replage setecior vahe
D HE-prassore Shotiie (i selectar valve subplate)
1. Instal gauge
2 Teelinto tfa" 1D pressurs line at salscior vahe
2. Gygtam “JN- - read syalem pressure; 2600 + po
1, Mo Pressure - Inspect check ball and check seats
A, System “QFF - raad 0 - 30 psl
3. Presgure exceads 20 psl - raplace seecior vaha
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SYSTEM TROUBLESHOOTING [cornt.}

¥. HYDRAULIC [cont)
E. Hydraulc Wheel Mators
t. Intemal leakage
4. [Hezonnecd cage drain line et rasenoir
1a, cakch ard measwre fluid
2 Sydemn DN - [machine moving)
8 Flow s below 2.0 GFM - good
b Flew rala above 2.0 GFM
1a. check Indhidual moter case dain hasas
| figeriess then 1.0 GPM - good
A o grsater than 1.0 GPM - change motar
¥l. SPECIAL PROBLEMS
A Cne whesd locks up while In operation
1. Litt whee off grinined - iy bo rotate iea by Band
4. Hrg miates
12 Eguairac vake spodd stuck - replace vahg
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CONTRAL MODULE

CESCRIPTION

The purposs of Ihe Contiol Modula 6 to allow 2 vahscle
operalar 1o saeciively ahgage of dissngae the
hydrostate drive mde only it the engine s nening the
powarshift levar B 0 tirst gmar and tha far
wardinestralreverse selatior & in efthar forvard of
mvarsa postion. The Module automatically dig-
ErWjeas Lha ade I aither sscond or thed gaar are
selected, of i power 1S ILmad ofl,

Figraras 710 and 7-11 ahows e schemallc o the
wihlcta wiring for tha Rear Wheel Aasizt Cortml Sys-
tem.

The Control Module contrmly power to the solenokds
through (he ransmiEsion pressre switches which: 1)
bring the ydrogatis assist pump 10 pressura, atwl 2}
sebact lorward or revarsg drive divection.  Contrad
Moduba koqic i ag [olows:

8] Wharever powed b TUmad on ta (he Modue.
it slarts up In the Disengaged” dalg.

B Tha modula "Ergagas” anty if
« i ks powered up,
- fire] Qesar Fas bean zelected,
« FA Selector i in foreand of revass
porit ko
- and, the conined batlon o puahed e
{The "0N"lamg will light )

) Tra Modue "Disengagas” if
- tha control bathivh |5 pLshiad San,
- tha hilft Jgwer B taktan ol of rsl goar,
- o, ther pewar i lurmed ol (The "ON' lamp
will g ot}

Appleation of bath vebicle brakes shmuitanecus]y will
refimve tha Fuoar Wheel Assizt ditve prassisa By furmng
off the selector valve solanald. The Assist *0ON" lamp
will remaain lighted because tha drivewlll ba ra-angaged
aMtar the brakes are refaased,

Moving tha F-N-R selector to the namiral positicn will
redignie o Fear Wi Assist Driva pregguea by turming
off the gedector vahe aclengid. The Asaist "ON' l2ivp
wilt resraain figited.

Prosoure swichas mounted o the possarshift ans-
rriEson dedeet whether the IRnsmEssken 15 in forward

of revarse (pr neairal if neither pressurg i senged).
Thasa switches comtrol whather (he Ragr Wheal Asslat
i% atcApad b forwand of resarsa. Mot IRat the Contrel
Modde does nol diregtdy contgd the Towerd-reutral-
revarse operation of the Rear Whea Agglst.

AANDRMAL COMNECTIONS

Syrvival of the medde under abnosmal wining coandi-
tong depands upen the proper installation of an 8 amp
fur i ke povve 1IN a3 showm In Figore 710 & 711,

1. Reverging the Black [GND) and Aed B+
wires calUsas 1he 8 amp [use 13 Dlow SE no
peanERenl damaga ta the mocule.

2. Raversing the Red (B +) ard Whete [outpul)
wires caLrsas e solaruyid 1o b om all e 1
bt ng parmanemt damage 1o the madule,

1. Reversing the Black (GMND) and White (-
puth wires wiila In st gear and prassireg the
momaniary gwiich causes the & amp fuse to
o, bl re1 permananl darmadge,

4. Aevarsing ABCD complataly 1o DCEA dobs
neythirg.

5. Appiving 20 to 45 valts to Red (B + | causes
Hha Qoo 1 U an bt o parmanent damage

INSTALLATION AND TESTING PROCEDIRE
1, Pemove Comrod Handle asaembdy friom Pamel

2. Ingtal Magnet agsembly on 1-2-) gear shift lever by
placing tha assamizly agalrs the Bet bottom podion o
tha lever such thal the Magnet fares wwand the F-M-A
lever,

3. Liza gra screw and ook washar proviced tr lastan
Megreat agsembdy.

4. Insert Modula and bracks assambly behwesn gide
supparts onthe Cordrgd Handle assemaly suchthatthe
Modula is on the lof shde of the magnet
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CONTROL MODULE {cont.)

INSTALLATION AND TESTING PROCEDURE
fonl)

5. U=s e serews with Ik washers in Raen, two
@n tha ket and gre on tha right side.

6. ¥yhen e padr BRIt kel 16 o0 158, 1he gt s
b beside the Contral Modula. The gap ahowkd be lass
than 3115 Inch, bul mone than 1418 inch,

T. Put Coniol Handle agsembly back into panel but
do i conmect Hae Moduls 10 the mess,

& Chack tha wiring hamess before conneciing fha
Modhie as follows:

A Connect thae Test Box ta the hamess,
B. Tewn tha My 1o "IN But 0o ot 5tart enging.

C. Tha Green light tn the Ted Box should be
s, }

IFit 15 HOT O, do BOT cortiue thie procedure
uaitl ihe protlem = fued, Check the 2 amp fuss
I the Tast Bex F no hamass problerm can be

fean,

Q. Press and hoid 1he Selector byttcn on the
Control Fanel, The rallow lamp on the Tt Box
should coma On. 1l it does NOT came On, da
BT comtinue this procedurs urth the probkem
s foad,

E. Fuzh ang hold Ihe momertary swilch on the
Test box, Motice the Rsar Whesl Assiet "ON*
Lamp remeims Cin while the switch Is held.
Release the switch and nobice e Rear Whael
Asaigt QN Lamg |z Off,

CAUTION: The fofowing tesia mugt be
parfortmed with tha angine running. THE
WHEELE OF THE YEHICLE WILL BE
TURHIHG.

CAUTION: JACK THE YEHICLE UF anND
BLOCK SECLURELY WITH ALL FOUR
WHEELS CLEAR BEFORE ETARTING EN-
GINE.

CAUTION: KEEF ALL FERSOMNMNEL
CLEAR OF VEHICLE WHILE ENGIHE |5
RUMMING.

F. Fliace mangmBsdon m MELTRAL and 2tan tha
engine Press and Hald the rarhertary maitch
on the Test Bax |F THE A5S5I15T WHEELS
TUAN, LMK FOR A SHORTED FORWARD OF
REVERSE PRESSLAL SWITCH,

The green light on tha Teat Box showld be On
it it ks WO, the fuse In the Box 5 blown and 2
shont 10 round exisis in the hamees from the
braka switches. Repalr before procegding.

G. Placy trarmission In FORWARD. Press ang
Held momandary ewitch. THE WHEELS:
SHOULD MOWE [N THE FORWaAD DIAEL-
TION, Stap on bolh brakas and nobe the wheela
giop luming. Relaase momentary awitch cnthe
Tam Box.

The green Bght on the Test Box should be On.
If ks i3 NOT, tha fuse in the Box is blown and a
shart 1t ground exists in the hamesa frgm the
farward presgyre switch. Repalr belore

proceading.

H. Flace transmisson In REVERSE. Prass and
Hold momemntary swilch. THE WHEELS
SHOULD MOAYE M THE REVERSE DIRECTION.
Aslease moaentary swilch,

The green light on Ihe Test Sox should ba On
ft it |8 NOT on the fuze in the Box s bigwnand 3,
short 1o ground exials in the hamesa from the
TEVYrI@ pressure switch. Rapair before

poeading.
B TURMN OFF the vahela and mmicne e Test Bowx

10. Coammect up the Controd Medule angd verily thal 1he
cortral operatas In FIRST GEAR OMLY {iransmission
must ba i lorwvard of reversa) . Toada This, lum 1he
key o, push ihe Selecior Dotion naace and ses that iha
Rear Vwhae! Asslst "JN" [amp goas O and OF In first
gea, Flace gaear select in $acond, puth Selecior bul-
wan, and sere 1hat the Rear 'Wheel Assigt "N lamp dogs
not po O, Alsachack hird gearte make sure the Rear
Whee! Aaglet *ON" lamp dpes not go On.
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SELECTOR VALVE

DESCRIPTION

The Selecior Yalee ks a dual astencdd activaled, spang
ratumm, open carder, J-way vake, A solenokd vakea
cartraion iy arsemilad I3 tha actector vake subpiale.
Zee Figures 3-1 and 3-2 in Section 3 for locatkon of tha
sglector vahsg on Thg maghing.

When the rear whesl asskst 1 angaged the sclanoid
coTazpanding 1o edtharibhe foramnd ar reveris posiion
of (s (el seleciarwill acthate, pulling the vaha spool
19 ore mide, cateslng hydrandic fow hrough IR vaha
1 (P racar whasd assiet,

The solanokd valve carridge, which i portad 13 b
load compeniaaton e, will causs U UMD to 'wark up
10, arel malntgin, hydraldic precsura BgLalent to the
pegssuny (3000 pad) 3ot by the load seraing control of
he piSIon pUmp £ that pressurg becomes halanced
DeTwieen e puUrmp pressure e and 1he load compen-
safor Une, witile the rdar whes! asme 5 enganded.

Whesh tha rear wihesl assisl 15 disengaged, the acthat e
solencted] becomes daacthated, ousis] tha valve
apoed I relum g Getar, resylting in 2 drop in pump
flow.

MANTEHANCE

The Selacior Yalve requires np schadued main
tanance.

OVERHALL [Figurs 7-5)

Rater to “Overhaur on page 3.33-1 In Section 3 for
Vehie Cverhad Procedures.
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SELECTOR VALVE {cont.)

1 - ¥alve Subplate
« Selocior Yahme

- Hal Bawring, 114 D
- Sockat Head Cap Serew, 1/4-20 x 134 (4)
- Plug, 02 OAB-M {3

5 - Adapter, 02 ORE-M x 04 JIC-M

T - Plug, 0 GRB-M {2

4 - Plug, Chack Valve (2}

Flgure 7-13 Selector Valve Subassambly
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EQUATRAC VALVE

HCTE: The Equatrac Yaive Ior sary and [ate produc:
1ian models & L S, Ses "EQLERES Yahie' on Dae
7.8-1 for degoription, maintanance, and cverhapl.
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REAR WHEEL POWER ASS5IST
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WHEEL MCTODR

DESCRIPTION (Flgures 7-14 & 7-15}

The hydraulic whes meiors ysed on the auxiliary drive
are af a cam labe design which, i general. wiiliza
essurced hywdraulic of fo lorce pistons and Their
maiching rollers againg! machine-formed |obes 4
produce mechanical powar under Ul displacerment.

The components of the wheel motor that transform
hydraulic power [pressare, flow) Info mechanlcal
power (forgue, rotanon) conslet of the cwlnder black
and cam labe ring.

Tha cfinder bleck houses 10 Adially-spacad pistons
tard rollerg). The Block ia maomied o the splined
whicl shalt and is posili oned ingide the cam fing. The
pislans within the cWinder block 2re titted with piston
rings 1o ensure kA fGealumelndc) sfickey.

The hypdradlic oil proveded 0 The Ristons s fouted
heough & distributod wahleh supplles ima pressarized oil

to ane pistens in the praper lming sequetse, A Bad-
der-type ybber aecymidator mounted within che
oylmgencal ppening of the distribuior, aasorbs any
sodden high pres=zure zurges which may be ex-
perienced wilhin the wheel motor,

When the rear wheel drive =ystem is engaged,
bydraules ail uadar high syatern pressura is delivaned
from the condred vekve and supplied equally, thraugh
ihe Equatrac Yalve. {0 the hah pressura pons at ke
wiheet motors.

To charge the direction of rotation af the motor, the
pUl supply of high prassure oil is directad through the
{reversey high preasure pon and iz diverted theoughthe
distributor of the mgtorin 4 manner opposilelhat ofthe
Eesrerard retation of the mator,

When the rear wheed dive spstem is disengaged. the
solectoryalve spoo! returms 10 nauiedl, stopping oil low
through tha valve

<y

Figure 7-14 Whes Motor
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Moddels 522, 52274, 622, G224, £24 Page: 7.12-2
REAR WHEEL POWER ASSIST

LATE PRODUCTION MODELS 52279, 622/4, 624
WHEEL MOTOR (cont.)

GESCRIFTION (cont.)
Maolars Basic Working Principle

Ereakdown of the pisiondobe sequer-
cas:

Firsl pishon position

To star the oycle, of is led undar pras-
sure 1o the walhg assembly, pRases
through it and pushes 1he piEtan.
Mowed by the pressore, ke rallar
pushes dewm on the cam lobe gnd
tausas e cvlinder block to rofate.

Beporwd pislon posilion

As tha plston descenda, sugply pres-
EUre 2505 IRrou 8 MACTTLA P
ireg. Then dirmimishesz.

Third pisign position

Wihzn 1he pisten reaches the bottorn of
ther kob, the oll supply is cut aff. Crive
paser stops  This is newral poattion
Angther piston mugt take ower the lirst .
one and make it glimb the iollawing loba. Figure 7-15 Moter Diagram

Faurth piston poltion

When the piston starts itz clomb, oil can
excape [0 Lhe rasarale IRfalgh a port
being opened I the valve assermibly.
This i= the Beyginning af the discharge
cycle.

MAINTEMANCE

The wheel malor assambly requitas rer schedoled

mamntanange, except that its performances will redy on
: : ; a prapary inalntalned hydraulc systemn. Peripdically

Fifth piston position check rmotor mountings and check for leaks.

A pistopn continuea i3 climb, pot in the

vah'g pagembly prodréssedy arlarges.

then a prograssive doging of 1he dis-

chamge hodg takee placa. When f has

reached The top el the (ot [rauteal pock

tion), the mslon wil repeat the previous

cycla. The direction of rotation of The

matar san be changed by reversing 1he

input of 1he suply.
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REAR WHEEL POWER ASSIST

LATE PRODUCTION MOBELS 52274, 522/4, 224
WHEEL MOTOQR {cont.}

TROUBLESHOUTING

PAQELEM POSSIBLE CAUSE COARECTION

1. Mok dons mod rotats or Mo pressure Equsmar Yahwg damsaged
fokates sUgpeshiy,

Exceseive Iemal damage Gheck condition ol cylinder
biock assembly and getrebutar

2. Extemnal ai leaks Medor casé prassure Lo fgh . Checkbo make surs thal Gase
dram kg 1o motors and drein
I 1o reseralr are NGT Bogh-
6, pinched or kirked.

b, Seals within motor dameged
by pressore spikes, alevaned
operEting temperature, uss af
Muid not approvad or con-
tgrmnardg in oll.

r. Check condilion ol as
cuumylatgr ir el

d. Wheel molar incoetectly as-
sgrmiblad ar defecthe.

OVERHALIL

'Wheed mgtor overhagl progedures are detailed |n the

Tachmical Manual avalabis Inom the whes motor
manfacimer or Lull Corporallan
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Models 522, 5%, 622, K24, 324

Sectlon: §
Fage: 8.2.1

ENGINE

ENGINE MAINTENANCE

Engina malnfenance progedures gre dataled In the
Erging Oporator's Manual  supplind by the engina
menwaciver, Aeer 10 tha manubcturer's sanaca
[Herature for specificationg, malmenanca, dbrcatiorn,
[nE-ps and A wshinaris,

Lull's recommanded sanice ntengls are givan in the
Servica Schadules in Sectlon 2.

ENGINE OVERHAUL

Englne gverhaul procedures are dataied s Enkgia
Weorkshop Manual avallabie from the enging manofac-
turer o Lidl Coarparatioe,

ENGINE TROUBLESHOQOTING

The Iikoweing ks 1o bo used a5 a quide for detarmining
the posaibie cayae of sngine troutls.

HARD TO START OR WILL NCT ETART

* IMpropar staning prodecuns.

" Moo,

* Crankcase of 1D haavy.

* Sen Low Bainry Quipat, ‘Low Battary Srarper,
"Pluggish Staming Mokor Opemtkon’ and “Starting
hgtor Wil Not Operate™ in Sectlon 13 ELECTRICAL
TROUALESHOCTING.

RUNS IRREGULARLY OA STALLS FRECUENTLY

*  Low coolart Ismparture,

*  Clogped fuel Wer,

" Water, dirt, or abrin fued system.

= Dirty oF faulty injecion nozses,

" Imgroper bpe of fuel,

KNOCKS

¥ | nuificEnt oil.

* Imjeciion pumgs cut of tima.
®  Low coclant temperalure,

* Engine gverheating,

HM:H FLUEL CONSUMPTION

r Impmpar typa of fual.

* Clopgsd or dirty i tlganer,

" Enging overdoadod,

* Improper vahvie clearance.

* Inpaction nozxies dirty

* Ingacticn parns oul of Hime.

" Engingnot ar proper tamperature
HELCW NORMAL COOLANT TEMPERATURE
* Defecihe thermostat

LACK OF POWER

* Engine cvaricaded,

* fraake alr restriction,

* Clogged fed fitar.

* | mperepar e of g,

* [Cherhegbed gngine.

*  Halow narmal angine tamperaiure.
* |mproper vahse Clearance.

* Dty ar lauly infaction o2 ea.

" I nection pump out ot me.
OVERHEATING

* Engine cveroaded,

" Low coclant level.
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Sarvice Marioal

Modeln 522, 5X2/4, 622, G224, 214

TROUBLESHOODTING {cont.)

OYERHEATING [eant)
* Locss of delsciivefan baks,

* Dirry coolirg system or raciaber cora.
* Coaling syghem namis | ushing
* Defecthe thermostat

* Dalectve tempamiyre gaugs.
LOW QIL FRESSURE

* L ol Teéred.

" improper typs o ol

* Partlally pluggad ofl Titar,

HIGH CIL CONSUMPTION

* Crankcase of oo dght,

" (H leakg.

" Engine ovetheads.

EMITS BLACK OR GRAY EXHALST SMOKE
* Clogged o dirty air cleanes.

" Delectve muffler.

¥ Improper huel.

 Engine cvesioodad

" Infection nozziss dirty,

* Engine out of tima,

EMITS WHITE EXHALAT SMOKE
* Hmproper fusl.

T Gt anging,

¥ Datective thermostat.

" Englne out of e



Service Manual

Maodels 522, 6224, &30 &3904, K24

Section: 8
Page: 8.5-1

ENGINE

PERKINS (MODELS S22, 322/4)

DESCRIPTION (Figure &-1, 8-2)

Far deseription of engine, refer 1o Englna”, undor
“Spacifications”, for your model arkif In Secthon 1.

REMOVAL

1. Cargfuity resd “Gangral Ingtrpctiong” on pages 2.2-1
through 2.2.2 in 2ection 2, Follow all wamings and
procedunes 1o B354 ¥OU arg winking with safe and
efficlent matbods erd conditicns.

2. Prodizr e meshing on a levsl auface. Lower the
bearm, appdy the perdng brake, and steg tha engina.

1. Remove air (e rlel plpe.

4. Remove exRaust O

£, Draincoolant fram angines through Block deain cock,
WARNING: Liquid cooling syatemns bulid up

protaure as the ongine gela hol Before

ramoving cooklam capa, plug? or hvaes, Hop

the engirke and Iet he eyebem cool. Hemswe

Capa, plugs or hosas afler the caolem |3 catd,
8. Prain edatce theough mdlator draim cock.

T HAemows uppar &nd lowar radiatar hoses at tha
argine.

B. Disoonnecl trarsmisson cooting lines at (he cooler.
Flug iings 1o presvert 1oss of transmisslen Aud.

8, FRemove radlaior and shroud.

10, Dvsconnmect battery cable foom starier and baltery.
11. Discovnect angine ground cabie.

12, [Hsconnact cobd stan wits and sther fube.

14, [DHsconnect wire harmeas,

14, Dizconmect s line tofued pUmp and plteg lime emd
T pravsentt Air from andering,

15, BHsconnect netum iugd Hne angd plug line end o
pravent 2ir from anterdng,

16. Dieconmect Ihroitie cable.

17. Support the englne rom above wih sulable hois
and chains. Enging weighl: &pproxanately BSD LBS.

12, Ramove anglra moumtis),
19, Femug trarsmisglon 1¢ engine maynting boits.

2y, Carafulty pull engine eway mom iRNsMissicn untd
[cgpie cmearer claarg Wansmission drive shaft and
ball hayszling.

21. Apise argine claar of machina.

INSTALLATION

1. Feverse steps 2 through 21 abave
NOTE: Fedow ‘Bol Tomue Spacificalions' in Section
1.

2. Rafl systems with approved of hecommandad
fud=s

3. Blewd e sl sysreen of aie, Rafer 1o tha engine
manddaciurer's sarvies |[Maraturs bor indorrann o

Eéeading e haad systern.
4. St the ¢ngine and check for leaks.

WARNING:  Dlesel tuet or hydraulic fluid

A under pressure can pensiraie the skin or
damaga eyan Fraid leals ynder presgure
may nal be visikde. L= a piace of cardboard
or wood to Bnd leaks but do nol wae bare
hand, Waar safety goggies for aye pralec-
thon. {f Auid enlers skin or #ye, getimmadate
med lcal aHerbion,

5 Oparale alk controls and make sure the 1oddit is
luncthoning propary. Road lest ihe mBCHng f neces.
sary. ARes testing, shue down and secheck the work
parformed.  fachech &l flyid levels belone releszing
g hiva for oparation



Section; 8 Service Manual
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ENGINE

PERKINS (MODELS 522, 522/4)

I SN

1 -« Lubricating Cit Filler Cap T - Crankshaft Pulley
2 - AtpDhuisar B - Fan Beft

3 - Fual Filter 2 - Walar Inlet

4 - Fuel Injection Pump 10 - Altarnador Pulley

5 - Broathor Fipe 11 « Wader Pump Pullay
% - Sump Drain Plug 12 - Thermostat Housing

Figure 8-1 Perkins 4.236 (Right Side}
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Models 522, 522/4, 622, 62214, 824 Page: 8.5-2
ENGINE

PEAKINS (MODELS 522, 22/d)

13 - Inducticn Mandald 18 - Slarter Molor

14 - Theesan 20 - Flywhwsal Bousing

15 - ARernator 21 - Flywhmal

16 - lubrkeating QI Fliler 22 - Cylindsr Block Draln Flug {Right Hand Side)
1T = Dipstichk 23 - Exhaus Manifold

1B + Fusd LIR Pump 24 - Cylinder Head Cowier

Figure B-2 Perkins 4.236 [Left Sidg}
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Miwiohy 622, 52214, 622, 632/4, 824

ENGINE

JOHN DEERE [MCDELS 622, 62274, 824)

DESCRIPTICN (Figura 8-3; 8-4)

For deschiplion of endgne, redar o ‘Erging”, under
*Apeclcatiore”, lor yout mode farkift in Secton 1,

REMOVAL

(. Carsfuly raad "Ganeral | etruelians” on paces 2,.2-1
through 222 In Sectlon 2. Fofow all wamings and
procecdures 1o a9Eure you Bre wiorking wilh eafe grd
afllceert methody and conditiong

2, Poshlon the maching on a leved surface. Lower the
boom, apply the packing brake, ang stog the enging.

3. Hemcwé air fitar inlet plpa.

4. Aemove mdfen st plpe.

5. Dvaln coolant kom angira thmugh Bock drain cogk.
WARNING: Liquid codding aystama builld up
preasurs 44 He gngine otk hot  BEsxors
MMavInG coalart Saps, plugs ar hosae, stop
the enging and lel the tyHem cool. Remowe
caps, pluga or hoses allerthe cocdint i cakd.

€. Drain radidor Ilrough molator dran cock,

7. Fomova upper and [owar radiator hoses at s
Angirk.

2. Descornec transmisslon coclingiings af ihe cocla.
Flug bines 1o prevert logs of transmission fud.

3. Remove radlaior and shroud,

10, Cizeomnect behiery cable from starter and battery.
1. DHeeonnect engmne grond cable.

12, Discofbhact cold Sam wirg ared ather Tube.

13, Dlggonnect wirs hemess.

14, Disconnecd s It 10 lued putnpand pha e erd
10 PrdveTt Air b enering.

15 Distonnesd fatum loel [me and pleg line end to
prerdant Ale frodm antanng.

18 DReonnect thratts cabls.

17, Assamble (2) 17278 UNC [fing apes a1 tha e
locathans pronided can the angire Bock,

18 Support tha engane from above with suitable hoisy
and chaing, Engineweighl: Approsdmatedy 500 LES.

1M, Remcne engite roalTiis).
2. FAmave IRAMERSSEHON 1 engina momilhg bals.

21, Carghully pull angenie Bway g franarrdgson untl
torque conwertor clears iransmisglon drive shalt and
bl horsing

22, Raize engine clear of maching

INSTALLATION

1, Reverse gteps 3 throwgh 22 above,
MHOTE: Folow "Bol Torque Spechications & Secthn
1.

2 Refll aygterne with approved or rEI’:I:II'I'Iﬂ'IEI'idEﬂ
flusds,

3. Blagd the fugl gystem gf . Refer to the enging
manufacirer's service lEerature for Information an
bdeeding the fuel sygtem.

4. Starl the engine and sheck far leaks.

WARNING:  Dlese hral or bydraullc floid
wder presfuoe can penstrate tha akin or
dampge eyes. Fluid leaks under presaure
Wiy ol be vinkde, Lsea piooe of cardboard
or wood b find Iemksd but do fAet vae Bare
harel. Weskr aafrby goggies for ey proec-
tion. IF Auld #nters skim or ova. getImmadiato
medical attardion,

8. Opstats all controls and make e the lorkdii i
fumetiening propary. Road test tha machine ¥ naces.
sary. Afigr tegilng, shut down ang rechechk the work
performad.  Recheck at fuld levels before releasing
maching lor oparation,
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ENGINE
JOOHN CEERE {MODELS 622, £22/4, 824)

Fual Filtar Fusl Purmp OI Flltar

|~ Altarnatar

- On FIn

™ 2l Cooler

/ / | N
Giarter Motor Ol Draln 0fl Chack

Primar Leves

Figure B-3 John Deere 42390 (Mode's 622, 622/4}
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ENGINE
JOHN DEEAE {MODELS 622, 62214, 824)

Fus#l Filter Tarbacharger Ol Fill Fus! Pump

: Y

Altsnator

DIl Fikar

Ol Chack

Primar Lever

Startted Molos Ol Drain Oll Cooles

Figure B-4 John Deere 4239T [(Model 324)



Service Munugl

Modeda 5232, 32204, 622, 82xd, B34

Saction: §
Page: 8.5-1

ENGINE

DEUTZ (MODELS &2, £32/4)

DESCRIPTION (Figure 8-5)

For descrigiticn of enging, relar to “Engine’, undar
~Specifications”, for your model fordifi in Secuan 1.

REMOVAL

1. Carsfully resd “Gareral | netractions' on pages 2,2-1
through 2.2-2 I Sectlon 2 Follow 2R warnngs and
procadules 1o assune you are working with safe and
affickant mathads and conditlons.

£. Posflonihg macking on & lessl surface. Lower He
Boorn, apply the parking brake, and stop the sngine.

3. Femove sir [@her infet plpe.

4. Ramoys exhaust plpe

& Disponnect trarsmission cocling Engs 4l the Irans:
migaknn coaler. Flug lines o prevant loss of Wansmis-
sion fiyhd

8. Remdcve ransmisson codler and shroud,

¥, Digtorngct battery cable from starier and beftery.
£ Dissonnect enging ground cabla.

8. Discownact cold start wire and echer lube.,

0. Desconneg wire hamess.

11. Disconnect fusd fine 1o ugd pumE and plug lineg and
I presert alr from ertesine.

12 Disconnec retern fusl Kina and Bl Ene end o
prevend air from arlering.

1% Deconnegt theoite calila.

14, Aocernbla (2} 1728 UNC [ifting evas At the fwo
kreakicwts provided o e emgme Block,

15, Support I gnging from abarsa with suitable hoest
and chaing.  Englre welght |3 approximetty 90 LBS.

16, Remgve enging mowurt.

17. Aemindg tramermession L afsging maustineg Bots,

18, Carefolly il angine sway from ransmission ot
LN comvansd chars tranemissian deve shait and
bedl houslng

19. Habe engine clsar of machine.

INSTALLATION

1. Reverse steps 3 through 19 abowe

NOTE: Follow "Boll Toroue Spacilicetlons™ 1 Secion
1.

2 Aafil sysiemes with approved or racammeand e
fuids:

3. Siart the enping and check for laaka

WARNING: Diess fusl oF hydraulle flukd
under pressurs Can penalralé IRe 2Rin or
damego syes. Fluld aks under pressun
myy not be viglble. Use p plece o cardbenrd
o wood to find |eaks bl do not use bare
hand. Waar aafely gqoggkes or eye prodec-
1804 |1 Huid eerbers Skin & eye, get immediate
mecical atlertion,

4. Qpemate sl controls ang make sure 1he forkddt 15
hnctienimg propeny. Rgad test the maching.  Afer
beting, shut down ard rechack the work perfaraess,
Rachock sl Ruid [oveds Defore raleasing mashine Ior

g lion.
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ENGINE

DEUTZ (MDDELS 622, 622/4)

Figure 8-5 Deutz FAL912 {Moadals 622, 622/d)
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ENGINE

COOLING SYSTEM

DESCRIPTION

The coollmg system conalsts of a radlalor, pressure
capy, fan, water pump, tharmosta, coolant ok, driva
balts ang puleys. The purposs of the cooling system
i3 1o trender haat from the englne o the mdiator 1o
dicsizate the heat o the sutekds alr. Coolant is ceu-
laled I the engine water jackel and Ihrough Dhe
racdlalsr by the water pump which i of the centrifogal
vang mpaier ivps, The thermostat apens and closes
tor contral the Row of conlant 1o tha radiadar. Tha hosss
caArry the coolard to arxd om the adidor. Tha ball
driven lan draws cool alr through the radlator to dis-
Sinate coclart heat The pressucs cap is designad 1o
hedd a pesmds abies @masphars: presaugre n e
coollng Byslom.

MAINTENANCE

AADIATOR

Thie radisics muz1 be cdeanad it bgcomes clogoed to
Ihe polrg where light canngt D seen throogh amy
pottion of the radiator cova. Elow out thonoug iy with
Sdrfesied AR, 1heh slearn Gean radiaiee if fecllles
are gvaitable. Apply the alr or steam Lo e side op-
praite normgl gir Aow. Dg carsful not to bend the
radiator fing. |f fics ane bent, strasghten carefuby, This
Is Imporiant

The ratkator cap gaskat and Fllar neck seat musl Also
ke chacked W be aume that ey am prowkding the
propar cocland segl, K tha rubber tace of the vaha ks
clamapex, a néw tadiaTor cap hawing g 7 PRIl pressore
rating muat ba Insalkel. Always ingpact 1he overliow
hybe for regirictiong. A plugped or damaged baba may
Craviert L SAD from vanlen BAXCRss prasare.

HOEES

ingpact hoses every S00 Nours for cracks, handening,
sefiening and swelling. Raplace hoses thal show any
sigre ol dederigtion.

CHECHIMNG THE COOLING SYSTEM FOR AR LEAKS

Ramcve the radiater cap and sta the engine.  Lock
down 1ha fller neck with the engine yming 2 idle
spadd, Alr aks o the system will causs bubbles o
e 10 the surface of the coolant  If bubbdas ars
presant, check the [awer bass and watar purmp seal far

- lakage. Make s hed 8l defactive componerds arg

e Ee

CHECKINE THE COOLING SYSTEM FOR WATER
LEAKS

Prassurze the redigler 1o 7 PSL I presgure remaing
stacedy for Fve minutes, with r-water leaks., the ystam
15 property saxled. Ba sura Id irspect hase connec-
e, waler pump and all radigior suefaces for coclant
laaks wkh the syslem prassyrized.

FLUSHING THE SYSTEM

Ruzt In the rediator or copland indicates that he oo
roalon (nhibdor bas koat K8 aMectvenass. This can ba
evividied [y dreiming and flughing the ystem af 1000
hour irdagrvals.  For efective Noghing, remcve the
radiator hoses and the thremastat, Opan the angine
deain cock ared aldn Hock to dmin. Closa tha drain
cock and fesveese flush he biock 89 abosn in FiQure
B-6. Reversa lush The aditar 8z shown in Figure 8-7
then add coolant a3 requinad.
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COOLING SYSTEM
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AE?

Flgure 8-7 Reverss Flushing Radialor




Sarnca Wl

Modets 523, 5224, @22, f22/4, 82d

Section: B
Page: 8.11-1

ENGINE

FUEL EYSTEM

DESCRIPTION

The Husl systam constts of 1ha hual Lank, ftar, fus
pump, 2 tha e infectons. Al Somponionts. exegi
Ihe fuad tank are nstalled on e enging,

FLIEL TAMEK

Tha shesl fusd tansgndraulic reservoir [§ looated on the
rght sida of the maching Two connections on top of
thigtmnk pronide lor fusl Jupply 1o 1he grging and ratum
ol aurplus fuel from the englna, The tank b3 equipped
weith a sk Sy Rller cap and & fusl qLeaandity sander Lokt
whilch provides a signal i a guantity indiceiyr an
instrument pansl b e cab.

FLIEL PLIMF

Tha John Deary engloe has 3 fus rensfer pumpand 2
fuel imjector pump. The transfar pump suopiies fus o
the injector pump which aupplies the fued under high
HESSE 1 the Infectors.

Tha Det2 erigine b g heel It pump and a fusl injector
pump. The i pump appplles e 1o 1he njector pump
which supplic Hha fel under high pressure to the
injaetors.

Tha clasel fusl 15 fnaly afomized as A @ mjscisd nfo
thar tat nckar and ipnitad By (ha hean el | cormpressioin
[k |3 metered alse, belora Injection, to meel the koad
requirsmants Imposad upon the engina,

Surpius fugl, retuming from 1ha Injectors, is bypasaad
back o the fusl tank Tha confinuous Bow of fuel
through the Injaciors heins fo cocl the injeciors and oo

bypaes alr from Lhe aystam
FUEL FILTER-WATER SEPARATOR

Tha hyel Fitar-weter soparaior resmpeeg watar frem the
fusl bedora A reaches te engine.

Th Fued mbcilre passes theough 1he eltar wiap of tha
firsl dape of the filter paper, wherg large droplets of
water arg formed &5 4 k8 stripped from U fuel. The
water fals out ko the vold befwean the two paper
alamants ang goed 1o the regensglr in th bottom of the
hpwping, whare & can be gdrained theough a petoack at
(ha botoen of the housing.

FUEL FILTERS AND STRAIMER

Tha John Daare evgins uses & replaceabls elemant
Py e by b sl Sysdeim Lo ramicse TMmpuilies from
the fuel. This filter iy instoliad In the systam batwaan
Iha pump and fusl Ikectors and oparates whder pres:
SLre,

The Culz enging Used & 3pin-po bypa fuel Jier, The
sein-on Mer cartrioge consiats of 4 $hef, dament, and
geisvet conrbrvisd imo d unii2ed-replacement assemb-
ly. The fiter is nstaled in the aystem between the
FUmp ard fud (Njectors and oparales inder prassurs.

MAINTENANCE

Tha Fsal $ystam requiras vary Bltle mairdenance i the
Twed ik et when pladed ity th lued tank. Theliter uzed
in e fusd system shoukd be changesd al 500 hour
RArvals The el Lank shoukd Da drained ard cdeansd
perodically 1 keep € free of waler and sediment.
Refar to the appllcable enging manual for procedura
Ie changing fusl fitars and stranars,

CAUTION: Fill the huel tank in » wall vanil-
tted aran, svmy from amoking malerials,
aper lames oF expossd Raator pawts, withilhe
enging oif.

The meghine Is shipped with el in the tank  The
reagcn for thia |s 1o eliminale the nsed 1o Bleed the
bt systam of Ak, Whh the system ful of fef, the
chancas of air eraning the sysien are lmast non-ax-
Etant, Unléos thd engine ia allewsd (o stand for a lpog

pariad of [ra

IF ehvs ey Ine vt roughly Per the Rrst houwr of opssmation,
e probiem will Rlaly be abr In the Jugl system. Rafer
o tha engine manulactirer's servce literptare forinlce-
makn an Hleeding the fuel systam of aie.

Thefuad tank sinpuid be kept flled, gapectally pvamight,
to medoes condarsatian to & maimuam.
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ENGINE

AlR INTAKE SYSTEM

DESCRIPTION (Figure E-B}.

The o] ird Alr (rEake SYSIEm consists of 20 air Clsane
and assoclaied piping for channaling the aw from jha
gimesphare to the engine intaks maniicld, The ftake
plps 20 provices 4 setvice indicator to indicats 4 dity
ak cleaner.

The gr cleaner i the dry{ype with a replaceable
slarment. A sarvica Rdicator, designed oo Indicata ned
when sarvicing iz redlired, s ueed on this syetarm

TROUBLESHOOTING

Dust pasainy (v alr claanar, #van hrough Smak holas,
can ause rapid engtie waar. Ersura all connecilans
batwien The air chleener and e gnging arg tight ana
sealsd. H thess conneciions &a o wal sealed, and
thawa Iz AR evidence of dusl lealimpe, chack 1ha follmw-
ing places for pogale Ingubie.

HOTE: [usl thal gets by 1he ar cleaner system can
citen be detectad by looking for dust sireaks on the air
Ireureedi Loty of juost nsid e b irtake mansfold nlet
1. Inapact the alr cleansr outet fube for damage.,

2. Engura lha slomert gaaket washar & nat darmaeged
and the washer's rubber face ssaks aganst the o=
et

3. Inspact the elaman gaske lor damags,

4, Check for structural alures. Any damaped parts
miust be replacad.

& Inapect tha regriclion Indlcabor tap Foc leaks.

[t the Il restricton on @ new or cesan fRer reads
above the maximum allowasd Ior the enging [(service
Indicaior shows red) chack e following Kams,

1. Engyre the air cleaner inlal b5 not plugged.

2. Inzpect Lha ar cleaner oullet To ba sura i is nof
plugged by papar, mys, oto.

d. Ensand irel cofract D8 Sommetiors ane wser bee
haemant Lhae alr cleanar and ther argma.

4. Engura all kilet acoexsorat are tha camect sizg and
are not pluged by any fareign object

FILTER ELEMENT REPLACEMENT

Whet! 1M Sityic ifdicalar #hows vad i will most lidely
nclicata A fller sbament thal Heglsfes cléaning or m-
placement. Hhearwise. chaan fter slemant &t 100 hous
rtarvals and replace at 1000 hour inlervals.

IMFORTANT: NWEYVER SERVICE THE AR CLEAMER
WHILE THE EnGINE 15 AUMNING,

1. Logsen ihe hes head boll on tha clamp berd ard
remipyeg thg clame band and baffle.

& Harmowa [the thumbecrew and washer; 1hen
withddrewr tha elemernt.

3. Clean the slament a5 oUllined In ELEMENT CLEAM-
Iis,

4 Imapect al parks of the ntake systam and air
clesrar,

5. Insdafd the cleamed or e slemers inlke e air
cleansr body, sacurkng i with the washar and
Thumib s M.

€. Ensurestha Oering arcund the alr kkanar body s in
placs ahd ik danzpged.

7. inatod the Gafke onthe &7 cleaner body wihthe fwo
Aows poirging up.  Securs with the clamp band and
tighten 1he e head boll.

ELEMEMT CLEANING

Washing in 3 wialer-pgatergent solullan oF Wowing o
with cornprasaed 24 are bwo astapted methods far
cdeaning the slemant of the air ceaner. |If the elemant
comtang substartlal amoursts of soot or of hamas,
washdnr In waler works battar b comprassad alr. B
tha ontarmanand is icind to e mestly Icesadust, eifer
method weorks equally well.
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AR INTAKE SYSTEM

1 - Howrning 4 - Sorvice Indicalor
2= Inlet Hood b - Vncuaioe Yahe
3 - Fillw Elemmant

Figure 8-8 Adr Filler Arrangemant
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ENGINE

AIR INTAKE SYSTEM

FILTER ELEMENT REPLACEMENT
{cont.)

Il cleanad with compressed alr, gements can be g
back o serddce mmedlaely, however, I cleaned by
washing, elarrams miss bedriad belora returning them
O paErvice.

NOTE:  Some alements are partisRy covered by a
plastic sleava wih ina. The covared pgriion can ba
claarned with watar of alr without remowving 1ha desvs.
Liza & st Nosr (nat wiesd brush to remaves od and
Hoase dapossita lrom the Heeva and fina.  MNewar
removg the deeve and fins from the element

CAEAMNING WTTH CORMPRESSED AR

IMPORTANT: PRESSURE AT THE AR NOZILE
MUET NUT EXCEED 100 P35I

. CGirect a et of clean, dry 2ir om tha ngide of the
iker slament. perpendicular o the ploats.

2. Move the air jaf up and down akong tha plaats,
slrrwiy rotating 1he element, untl o mong desd g being
removed]. Do nee uprure the alement with the nozzig
ar the aif |et.

CLEANING WITH WATER

1. Tha slemems can bedeaned by washingwithwater
ard a good non-sudsing dedergar, Oirsct 2 (& o
chean, dry £ from (heinskde of the fllor slemoant. Yihen
the iooss dust and socd have béen namoved, the ele-
met is ready to be waahad.

IMPOATAMT:  MEVER LISE GASDLINE QR SOL-
YEMNTS T CLEAN THE ELEMENTS.

2 Cresobva the detergent in a el amount of Sool
WAIM,

A Aod wam water (gpprosimately 100°F. 28" O to

get the proper porportions of dolergent and watar
(Aot oo cup of detergent 1o fve gallons of walar),

4. Sopak e edemand in fthe ao{umon for at le3st 16
el T

5. Agitata the element for about fwg minutes fodocsen
1ha it

IMPORTANT. WATER FRESSURE FROM A HOEE GR
TAP SROULD NOT EXCEED 20 P&

B Fiezg Yhe slement with chean watar umtil the watar
coming through ihe lement 15 clean. Ai-dry the de-

rreamit iorcesiiAly bediore using.

IMFORTAMT: HEATED AIR MasXiMUIM TEMPERA-
TURE 1580° F.) MUST HAVE GIRGULATION. DO NOT
USE LIGHT BUILES FOR DRYING ELEMENTS.

7. Mechanized drying methods can be esed.
INGPECTION

IMPORTMENT: DO NOT TOUCH THE INBIDE OF
THE FILTER WITH A BARE LIGHT BULE

Adter cleaning i Rier alemand inapset the alarmart (o
damape. Look lor gust on the dean air skde. ihe
slightast rupiure, or damaged gaszkes. A gaod
mothed I Usa I datect ruplres n the slement & o
place & (gt inside (he slement and kaok fowand the
[ight Irorm (b outzadie. ATy e 0 (R sederl, sven
tha smallest, will pass dust o the gnging and cause
UMNeCASTACY BNiNe wesr, Eament raplrcamont is
recomamandad ¥ such holas A evident

AlR CLEANER BODY

Befoee ingtalling the fiter eement, remewve aery Ioegign
maierial (leaves, lint or other lorgign matter) 1hat may
hesng collected inzide tha air cleaner fody. Imapect the
insica of 1he body Igr dent or otk damage that would
irtariere with alr fow of with the fing o the earment o
insida the body, Repalr any body denls, being carefu
nct to damage the sealing surfaces,

YACUATOR WALWE

Vaciator vahas ana dasignad o sxpel (o0sa Just anc
dirl actuimialkre from He air cleaner bedy auomat-
izally, thys lengthening the olemerl sarvice L The
valhyerd| o st owrt drsigit down Lo oparale etfectiva-
ly, and et B ko free om dabeis. Mod and chalt
6n [odipe i these 7S pariodicalhy and hola them open
during engine operation,
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ENGINE
AlIR INTAKE 5YSTEM

FILTER ELEMENT REPLACEMENT
(eont.)

YACUATOR YALVE [comt)

Check (e cpndiikan of the vabva and lips frequently ard
logep them Clgan. The valve lips shoadd be open orly
when the engine B shud dowrt, ar by at (e dis
apged. H the vahe Iz numed neida cwt, check for a
clogaed air cleanar inlet. Madhynedion of this vahe doas
nol  reduce the 3 cleanar affacivenass, bul doos
alfir Uhe edareant to get dify faster and reducos s
icaabie (da. IF A vahs ik kst of darmaged, replacs [1wih
A rew vakeg of the same part rurmber.

DUCT WORK

1, Check the inteke pipe cap and screan for ac-
curmaasat ipn of leaveg, brash, amd cRher dedis et coukd
regtrict alr fipwr.  Aepair tha screen or replacs the cap
if arvy largs holes ara found Inothe SGhees,

g.  Check all mountieg Rardware for securky to
aliminzte possibla vibration of intake pipng.  Such
wibratkan (sads to sarty faliuee of hoges, clamps, and
ricartiryg parts, and can cause hoses (o slip o tha
cannecing plpes, alosing uniitered alr Inta the englne
Air Inkaka.

3, Check hosas for cracks. chafing, or deteripration,
and repiacs at the fiest ipn of possible fzlure.
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TRANSMISSION

CLARK THANSMISSKON (MOGELS 522, 822/48)

DESCRIPTION

Tha MR- 1500 Modd consian of A rmle convener and
poeershifiod pansmission It ona package mownhed
diracily 1o Iha anging,

Tha ghift cortrol vibve pagarrisy & mounted directy on
tha gida of tha comerter bouging. Tha tonction of ther
cortrol vakg assembly i3 10 direct oil urder pressure
totha desined direcitanal and epeed cluteh, The speed
and direkar ol ubeh sssambdies ans molirtes] [rsha i
Tanwmizdon caza and arg connected to e outpod
stest of ihe covarter by direct gearlng, The purpose of
tha spead o direciional clsches i 1o direch Ihe power
fAow Ihrpugh 1he gaar train o prgyvide tha desired apeed
range and direciion,

With the engine narining the cowmaried cRar g punp
draws o from the rangmission sump thmouph the
ramovable ofl suclion screen and directs | hrough the
pressuna riqulating vahse and o fiter.

The presaura reguilat|ng Yalve mdin=ng frsess] i bt
ansmission comrol crser for aclaatineg the dlmscien
and speed cluichas, This reguiras a small portion of
M total volume of ol used Inthe systemn. The rgmain-
g wolumy of of 13 dirgclgd thegugh the tooque Gon-
varter clreult to Ihe ol cooler and returns 1o tha
Irargmigelon for pouttve lubrcatinn Thiz eoulaor
vl comgigts of § handened valia sponl operating in
B cloealy fled bore. Tha valve Spoo is sy loacied
I Foid the valve Ina dosed postion When a speciic
pressure g achieved, the valve 3pool wirks agalnst tha
sprineg urtl & pon is exposed along the side of the bore,
This sequance of evarts providas IR Oroper System
presturs.

Altar antering the cormertar hausing tha of 13 drected
Through the Fator suppart o the comsgrier blade cavily
and exits in the pasaage Satwaen the furkdng shaft and
corvarer suppcet, Tha ofl then fiows out of the con-
verier to ihe ol codler. Afler |eaving the eaclat, e o
i direcled In a lbricating Fiting cn tha Ienemissicn
and hrough 8 serles of tubes and paagaces hbricatos
Ihe Lransmesslon bearngs and cliiches. Tha of then
Graviry drarss 1 tha Hransmissen smmp.

The ydrautke torous corvartar consists baskeally of
ihree ekemerts and their related parts bo multiply an-
gine longque. The enging power ks iransmitted ko the
eryne fywhes 10 the Impeller eemegnt throygh ke

impoadlar covar, This slament & tha pump portion of the
Frpdratlic torque cofwener ard is 1ha primay com-
ponart which starty the oll Bowdng 10 Ihe other com-
ponemts which eeuls In korgque multiptication, This
element can ba comparsd to a cantifugal pump In that
it pichs Up flukd at s certar and discharges af ds auter
cllafnetar,

The torgua corvarter tUrbine = mouned opoosics the
impellar and | connected 12 ke onpot sheit of 1the
lomue comgrter, Thiz gemant receives fiuid al its
oter dlameter and digcharges at &s canler. Fluid
irectad by the impellar au irte 1he particular design
oxf bBlading i tha trbirte and rescticn mambar is the
tneeana B wimch the ydraulic bomque comverler mauulti-

e BORCILID,

The reaction mambar of the torgque comeerter |5 Incated
betwean and 21 the cortar of it diameters of (Re
Irmpefler and turbine elemants. s luncticn B 10 ake
the fukd which s sxhausting Irom the innee portion of
the turbire and change Hs direction $o allow correct
entry for recireulaikan (M the Impsler alamant,

The toegua cornarter will mullply angine larque Lp i3
designed mapdmum myllplication mtic when e pot-
fud shaft B at Tedty AFM. Thardfora, wa can say that a=
ther mtpart shelfl is dewressingg in sp=ed the ferQue
mitHrCat ko &5 Increasing.

Tha shifl comred vabve assemibly consists of & valve
body with sefector vahwe spoals. A detenl ball gnd
spring In the selector spool provides cne position for
aach speed fange, A defent Ball and gpring in the
direcilon sponl pronddes thres poaitans, one sach far
forwand, newsiral and reverga,

With the srqgine nunring and the directional contral
kv is mieytral posttion, gil presaare frgmthe requlaling
v |5 Blocked at the cortiol valve, and 10 LRS-
siori @ imrautra . Movement of the forsand ar réeverss
sl Will diregt cd, under pressura 1o efther the forvard
of reverss direciian clutch as dosred,

When either directlongl culch i aglected The appogile
chutch i rallesed of pressure amd vemts Back through
I dirsction saechor Spon. The sama procedurs is
yaed Inihe speed sedpctnr.
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TRANSMISSION

CLARK TRANSMISEICN (MODELS 522, 522/4)

DESCRIPTION {cont.)

The direction or spead culch agsembly conglets of @
drum whh ktamal splines and a borg 10 recehs 2
hydrauiically echuated pleton. Tha plston is "ol Hght
by tha use of seallng ringe, A steel disg with epdemal
spihnas 15 rarattad o the drum and rasts against the
pigton. hent, g friction disc with splings at ther mner
diameter is inserled, Daca are allemated il the
requined total i achievad. A heavy back-up plate &
i Insstrted and sgcured witha snan ingl. A Hubwith
O.0. apiines s nsered Ito the spines of discs with
tmeih o the Inevar diametar, Tha discs and bub acs free
o Incraass (1t spaed of rotata in the opposie dirsctlon

85 Hong &3 rd preas e 1o preaet in thal specils cutch

To angape the culch, a3 previousty stated, | ool
vahvdl is placted In Une desred pasttien. This afioss od
undcer preagurs i Aeoner frorm dhe corted vefve, Lo
a passageway, to a chosen chutch ghaft This shelt has
a difiled pastaserainy fod G Lo eSS0 1D &tdae 1
shatt CHl pressam ssaling frges ans iocaled on e
clteh shah, Thats fngs direcl of wnder pressune b &
desred chyich Prassuhs of tha oMo tha platon ard
diacs agang the heary back-up plale. Tha digcs, with
teath o the catar clameter, clamping aqainsl discs
with Teath tin L e dlameted, sovblas the hub and
Glutch shalt 19 ba focked topether and allpwy them ip
driva 43 3 Lmit

Thoreara bioad bails or blaod arficss, daponding upan
the moded, i the cluteh piston which allow quick as-
cap for of when tha pressors b the prsion |5 redsased.

SFECFICATHONS AND SERVICE DATA - POWER
SHIFT TRANSMISIION AND TORQUE CON-
YERTER [(SERIES HR-1800]

CONTERTER DUT PREZELRE
Cortartar outled of tefnp 1207 . 200° F. (82,97 - 83,3 (]
Trmramision 1 MELTAAL
Cperating apecicaions:
25 P51 [1.76 Kglome] minimom pressute at 2000
FLP. M. anggine speed AND a arecdmarn of 70 P51, [4,92
Kgicm] outlel pressurg with englne opesating at no-
icad govamed spaed,

COMTAOLS
Forerard and Reverse - Manual
apead Selection - Manyal

CLUTLCH TYPE
Mullpla discs, hydrollcally aplimted, spHng eazed,
ayometic wasr cormpansalinn and no releazed, auto-
malic wWoal compersaton and no adjustment  AE
cluchas oil cooled and lubricatad .

CLUTCH INNER DISC
Frictica

CLUTCH QUTER OISC
Stead.

THL FILTRATION
Fidll fleeey ol fifter nalety by-pass, 8lso st@lmar screet In
Buipe Al DO OF U RS R CA%s

FLUTCH PRESSURE
180 - 200 pugk [12,7 - 15,4 kg'cme] - Wih parking bogke
sel {sa0 nole), of temperators 180 - 200°F [B2.2.
53.3%C], angine al ik {400 1 SO0 RPM), shilt 1his
dirgction and speed chriches. Al dutch pressorg must
ba aqual within 5 psl (0.4 kg'omg], K cutch pressure
vAres in Ay ona dideh mets 1bean 5 psi |04 ka'oms)
rapair duich,

MNOTE: Mewver use service brakes while making clutzh
pressura chacks. Undts having brake actuated
desiutehieg it forward andior fenvarss Wi not gove a
Irue reading,

WARNING | ALWAYSE LRBE PARKING BRAKE
WHEHN MAKING CLUTCH PRESSURE
CHECKE.
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TRANGMISSION

CLARK TRANSMISSION (MODELS 522, 522/4)

Figure 91 Clerk Series HR-180Q - Basic Deslgn

MAINTENANCE

1. The ol berved miclst be chechad daiy whth the anding
mmning af die and &t dferalleg eneiun: and b
transmission in neutral. Pl 1o proper [evel

2. Folkew tha recommended oil and fiRer chwinds
indervals 4% shown In the Sarqdce Schaduts in Section
2. (& recommended tha ol and ol Miter be changed
whengar the ol shipws races of comaminalkan, or the
effects of high opermting Iemparature evidanced Oy
digoploraticn or dngng adoe.)

3. ‘wWhen changing the oil, the thrty i should be
drined wide the unlt k5 warm, eamining for con-
tarmnination a3 descHbed above,

If 1 ol v the $psiern nas Decomae cortaminated win
melal parficies, i the companents of the 5ystem (o
g, ol pump, o Rer, contral valve, dutchas, con-
verler, heal exchanpes) mus be thoroughly cleaned.
Genergiy [hig megng a teardown oftheunt The metal
panicles nthe ol are svidence of halune of some part

4. Fill ihe trammmission using only approved ol far
Sarvicw Sthaduly [nstructions B Section 2

4. ¥When servicing Uhe urit for the first ma after vehicle
installatlon and/or aflar repadr, the urdt 15 finsd as 1od-
e T

A Fll umb wih o s heded Ausd To LOWY
ik of dipstiok,

b Start engine and run at ke spesd dor e
mireses,

¢. Whh the enqing af idle speed, add quantiy
necassary 10 brimg ol level o FUE] mark on
dipslich

5. e all santrols property lubricated.

7. I thve madiator a0 tha vehide iz dmined for winler

slorane, tha Reat scharyer for transmrssian most also
b Arsined,
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TRANSMISSION

CLARK TRANSMISSION (MO DELS 522, B22/4)

TROUBLESHOOTING

The iekpaing dzua By presanted as an ald 1o (ocating
the source of dificulty na mabunctiening urit £k
necessany Lo cahsxdar the lorque comwerter, changing
pump, ransmisalen, ol cooler, and connecting [nes
Asa complate Fystem when nmning doan 1he soums of
Iredible since the proper operation of amy oot theeel
depends greany on the sondilion and operationa of the
gthers. By studying the principlas of oparalion
togethar with datg inthls sectlon, It ray be possible i
ceatecl any matfunction which may pocur o the Sys:
tem,

TROUBLESHOOTING PROQCEDURE BASICALLY
COMNSISTS OF TWD CLASSIFICATIONS: MECHANMI.
AL AND HYDRALULIG

MECHAMICAL CHETKS

Preor to checking any part of tha systam Irom a
hyciraudic standpolnt, the following mechanical heches
sholsd oe mada:

1. Acheck should be el to ba Sura all conrol yver
linkape Is praparty connactad ard adjesied 2t all con-
nectireg podnts,

2, Check ghift lewars and rods o bindmg of restnic.
tipng in bervel 1hat woukd pracdent full engapemert. Shifl
leviers by hand at cortred vahve, @ full sngagement
canngd be obtained, dificulty may be o oontral cover
end valva assamily,

HYTHRALLIC CHECKS

Barfigre checking on Lhe bar e soemvartar, URrsmession,
ard alliey hydaulc system for pressunes and @&ta of
ofl Rew, It k5 essenttal that the follpwing prelimunary
thacks ba made

Check cd levsl in lmnsmission. This should be done
with ol temperatures of 180 1o 200" F [E2.2-03.0° T}
GO HOT ATTEMFT THESE CHEGKS 'WITH QoL QIL
To bring the oll tempermbure to this specication @ s
PaLe3sary 1o githar work the machine grstal’ gut the
carwertar, Yyhers (Fe forfrar aans is imprastical. the
later means shaoukd Ba amipliysd s folliws:

Enage shf lavars |0 forward 2nd hgh speed ard
apply brakes. Accalaraie anging hal 1o thrgg-guene’
[y o8

Hodd stell undll desired comertar aulll tempersirg is
reached.

IMPCRTANT: FULL THROTTLE 5STALl SPEEDS
FORANBEXCESEIVE LENGTH GF TIME WILL OVER-
HEAT THE CONVERTER.
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TRANSMISSION

CLAARK THANSMISSION (MODELS 522, 522/4}
TROUBLESHOQTING (cont.)

FROBLEM POSSIBLE CAUSE CORRECTION
1. Low chiih pressurs A, Low oil hewe, A, Fil 10 proper kel
B. Chach pressse ragiinting vaive B. Clan vaive $pool and hotsing.
apocd duck open.
C. Fauky charging pump. < Replaco puomp.
D. Broken or worn gluich shaft or T, Repiace nenling rings.
piron saalng rings.
E. Chrch plxton bead vabve stuck  E. Claen bBleed walves thoroughly,
apen.
2 Low ponverier chamyinngy A Low il Ipwal A, FH 1o proper lewel.
pung culput 2. Suclion screan pluggsd, B, Clean suction soreen.
C. Dafecliva oll pump, C. Aoplsg pump.
3. Cwprhoaling A, Warm ol pealing rings. A, Ramove, ¢disazaemble, and rebulld
coTverier a3ssmbly,
B, Wom oll pump. B. Replaca.
C. Low oil mvel. C. Fll1o propar wval.
4. Holsy oonverier A. Worn o pump. A, Raplace
B. Wam or damaged bearingy. B A complrie disazsambly wil b
Racokaary 1o datarmima what
bemring |5 taulty.
5 Lack o power A, Low anging RPM &t cornmna A, Ture engine check g owemes.
wall.
B, Séd "Chertisetndr And isbhe A. Maks pgomechions ny eapHained

yuTe chacky,

Orarhaating”.




Section: 8 Sarvica Manual
Page: 9.2-6 Models 522, 52274, €22, 62214, 824
TRANSMISSION
CLARK TRANSMISSION (MODELS 522, 522/d)

TROUBLESHOOTING (cont.)

PRESSURE CHECK POWNTS

LHECK, POANT " SORMVEATER CWITLET PRESSURE 34
FSL[1,78-£9 em ] MM FEESSUREAT I H P 1.
ShGINE SPEED ANO 4 WAXIMIMA OF ¥ B50 [4.5%
kBpfer'] CUTLET FRESSURE WATH ENGINE CREAATING
AT MO LOAD GOVEANED SRELD

[
.
e

G

PRESALIRE FEGULATOH YALVE

CHECE PQINT B COMYEATEAR QLTLET TEMPERATIRE
RED Lk S8 E. | 1217 O™ W PT L POAT S5 — raay
USE CLAAR M 334077 eEF | A SAE #0. 2 TLMPER
ATLMAE PR L™

LUNE [CONSTRUCTIEN HILE OMLY|

CHECE PIHMTS & & b SHOAILE BF WONTORED R
GAREES LIHATED & OFERATONR'S COMPAATRALNT,

CHECK POWNT  "&” CLUTCH PRESEGME % WATE.

CLUTCH FRASRME 18] TO 200 B5h 12650548

Egremi]

CHECE FUBMT FOR FORRAFT ROOLLATED: C11MCH

MEESEURE B0 T 280 B, (1283 - 1546 Mggmt]

Am

mmmn PO, OLUTeH PRESEURE MORT %
TFt

F{ls]

T"H:;diulﬂm REY CLATCH MeESSURE PORT 4
|
THESE PORTS ARE PROVIDED FOM F2STALLATCvy QF
BACK-UP wARNING LIGHT PRISSUFE SWATCH an
HOAN,

157 mCriy

SUMP SCREEN

CHEEDH POINT W™ LUBE PRESSURE W WP TL 1525
PE0 2115 Kpromf] @& D300 BB B TADR-200° F
[Ed.2-93 3% C| AT COareERMTER GUTLET.

Tor LAHE FRDAA COCAER

MSE LIME OWERA TG AECLAREMENTE:

1. PHESTUAE &IMES-
AMBAINT 7O 25" F[L21* ] AR CONTIMUGYS
UPERATICN Mo 5T m[THSTmu OOFRS1 209
Kg'gml] COWFMUTLS CPERATION WITH E00
PE) 42,15 dgfemd’ SIMGE BHESSUAE AEF EAf
100RI HY DR &L K 405E.

i QIL EPECFICATIONG SEE LUAMICATECW E30TIOH

3. ML HOEE LIMES LISED MLST COMPARM FO SAF S0 0
ML SAE Q13 TEATS & PROCEDLARES FOR “aGH-
TEMFCAATLIRE TRANSRESIGH 10 HASE LLMAICAT WG
CAL W5k & HOAE ASSERALIES,

Fgure 8.2 Clark Serles HR-18G0



Serviceg Manoal

Modebs 522, 52244, 622, €22, D24

Section: 9

Page: 9.2-7

TRANSMISSION

CLARK TRAMNSMISSION (MODFELS 522, 532/4)

REMOWVAL

1. Garefuly reacd “Garmral Inatructions” on pages 2,2-1
through 2.2-2 In Sectlion 2, Follow all wamings and
procedures 10 235ure you are worling wilh cafe and
efficient methads and condiions,

2. Fostlzn (ke maching, malse Boom 1o allow for Irgne-
missmn reveval and Instalalion ol

3. Faca tranamisgion control kever in neowal, shut off
the ening and Bhack (e Do,

4, Redeass & hydraullc presaure in tha systern {spe
Wiy and procedues on page 3.2-1 In Section 3,

NOTE. Duwing Transmiesian HBamowel, cap all hases
and plug all ports [0 prevenl Cormtarningthon.

5. Ormamn trensmission oil.
% Drain hydraulic bk

7. Diseonnect 4 hosas from boom condral valve ang
lay saida.

& Disconnec throths cabie from gngine fuel pump
ard lay aside,

5 Disearnec! suctlon hosals) friom pumplis)

10, Disconnect all ather hydraulic lmes rgm pumps)
and transmission.

11, Remove platon purmnp (G220},
12, Aemove stegrng pacaity yalve and bracket

13. Aemeva hydadic tuba goirg 0 boom ool
wvakqa,

14, Famree M mantsd uka.
15, Fedmonve thae drive Shafl

NOTE:. RAemgwe the fastenhg hanthyares mowrting the
driva sraft 1o axle and tramemisslon vokas.  Then,
hoorsen the A chalt retaming callar and spestats i
driva ghattinbwg. (Dirve shalt aligning emowe must ba
raallgiad at assamibly ta Inslra BroTer Balanca.] This
will allcow the diva shaMt bo be rarmeved Ieaem the trHans.
migsion, e and rnalm frama,

18. Dlsconnsct parking Braka cabie ar axde and pul
aside.

17, Disconmnect ground strap {qrounded 1o sk
g beld housing).

18. Decanmect ramisison shft cablez al \ra nemis-
SBCHL

14. Femova shifl Inkage bracket fram Tansmisson.
20, Ramdss pressure Swiches rom fRansmissorn,
21. Flace & support under engine kel housir.

22 Connect overbead holst 1o ransmisglon al drive
ghiafl ygka and B lorque carwértar hausing (usa kifting

evel.
3. Pull up glack on Rt Stanestion,

24, Hamera Bl cmm&:ﬁng Iransmisson ko B IGire
beil hodising.

5. Remaovs (B Balts holding trarsmilgslan to mount-
ing brackets.

28, Wark transmission away Trom enging bell boysing
(approee 4 1727,

F7. LAt manamisoin Trom machins

INSTALLATION

1. FAmverse steps 5 theough 27 above.

HNCOTE: FRefar o "Bolt Torque Specificaliors and
'"Torque Speciflcations for Hydrauhe Lines” in Section
1.

2 Fefil sysems with approved of racommanded
luds

3. Siart e angue and check for legks.

WARNING: Hydraudc fluld wder pressuns
an penelrale the ki acd darmags the Byes.
Fluid heaks vnder pressure may nol be
vizibla. Use s piace o cardboamd or wood [
fnd leaks, 0o not Use bare hands.  Wear
safety goggles or eye protection.  [f fhaid
sriers 2kin of ey, get Immediate medical
atontion,



Sectlon: 9 Servica Mania!
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TRANSMISSION
CLARK TRANSMISSION (MODELS 522, 522/4)

INSTALLATION (cont)

4. Qperata afl controls 1o make sore the lorkift =
functicing property.  Fload eel 1ts machane,  Afer
1esting, shut Sown and rechack tha work pedormed,
Fechack all fuid kevals belors rssasing machine lor

aoaraticn

OVERHAUL

Transmission cesrhaa procatuies ane deladed n tha
trangmizgign Azgambly Mane! pradebts from tha
transmission manaciuess of Lull Corporation,



Sarvica Manual

Modeis 322, SZ2rd, £23, BZ2d, B2A

Section; 9
Page: 5.3-1

TRANSMISSION

FUHK SHORT DACP THAHSMISSICN (MODELS 522, €22/4, 8243)

DESCRIPTION (Flgure 9-3}

Tha Sarios 4000 powershdt i 3 forward and resersa
Irarsmission, wilh thres speads 0 efiher directon,
Forwanrd motion, reversg milon, and the thee speeds
are oiiabeed through the use of hytiraulically actueted
muktiple disc didahes  Thess chuiches are power ab-
sorbing membans that can be efigaged ol il engna
powed.  Shifiing under Il powar makes 1his model a
Full posanmr sttt Ao tha forwand and resares maticn in all
thres speadls,

The dutches In thiz unit are hwdraulically applied and
apring rolsased, Becauss b Slutches ane nydraulical-
Iy corrrdled. thera ie subamali; comperssatian iy o
mal wear which glmineies tha need for adjystment
Each chich uses paper graphitic irction plates and
pollshed stesl reaciion plates.

The power frpm: the srgime is imogmithed 3 1he trang-
miggion trough a orgque comvertsr. The use of the
Tordjeen SOfmetar has Two distingt advantages; (11 The
comeariar 8 oesseritially s fluld drive, there belrg np
direct mechanical connectian throwgh |t THs feamure
cradies 1 vary 2motth and shocksrge drive slrmenating
angine stading and lugging. (2] Tha conwvartar mullk
Pl topua dary Paayy pull dewn (sads. When [hads
arg lighl 1he cormvetler ransmils the enping power
directhy of almast enging speeds, and there isnptorque
mulidicslone Tha net result is an astion lile a tans-
miaglon, with Infinitety variahis and automabc speed
raticrs. The neod for shifting fesars, although preser,
i greathy raduced.

Figure 7-3 Funk Seres 4000 Short Drop



Sactlen: 9 Service Manusl
Fage: 9.3-2 Models 622, 52274, €22, G224, N24
TRANSMISSICN
FUNK SHOAT DROP TRANSMISSION (MODELS 622, 622/4, 824)

MAINTENANCE |

1, The cisvel must ba checked dady wilh 1he anging
Mrilng at e anwd Al aparaling demparaue and (e
fransmiashon (m raaldral, Fll 10 proper levsl,

2. Follow the racommended of and Fitar changs
imervals &5 shown i the Sanvica Schadule In Sacttan
2. (it ls recomemanded the o and ol Mier ba changed
wherivar lha oil shows races of comaminathon, o tha
gitects of high cpergting temperalure evidentad by
descoloration oF strond odor |

3. When changing the ofl, tha dirfy o should be
drainad whi® the UnN |5 wWwarmn, asaminieg for con-
[amination A gescribed abowa.

ik ot fon the Systonm o Become contaminated with
maty particdes, o the cormponams f the system (ol
limaz, of pump, of filtgr, control value, clLAChes, con-
worier, hgat exchangar) must be Ihocoughly cleanad.
Genaraly his rmeans a taardoem of the und. The mats
particies i tha oi arg gvidencs of failur of $ome part.

4. Fil 1he mansmigsion usineg gnly approved of per
Service Schedule Inadructions in Secllon 2,

5. Whieh sarvicingtha unit tor the frst tima after venlcle
installation andfor after repsir, the Lt k& dled ae fol-
howera:

A Fill undl with Ihe recommended fluld 1o LOW
mark on dipgtick,

B. St enhgine and run at kia spesd for hag
oLk

C. Willh tha anglna at idle speed, add quantity
necessary [0 bring ai kval 1o FLAL rmark on
dlptick,

6. Kaar all comrols propery jubrcatod.
7. K the radialor on the vedicle is drained for wintar

storage, ha heal exchamgar kof arsmission myst alge
b drained,



Sarvice banual Sectlon: 9
Modeis 522, 522/5, 622, 62274, 024 Page: 9.3.3
TRANSMISSION
FUNK SHORT DRGP TRANSMISSHON (MODELS £22, 622/4, §24)
TRGUBLESHOOTING
PAOBLEM POSSIBLE CAUSE CORAECTION
1. Errmtlc oil prossurs A, Lo oll browi A, Add oll to proper level
B. Ol sirainar cover gasket ol B. Replaow gazks
wmailng
C. Ol aump tuba exrackes .. Rapkcs oll sump wbe and chean
207 EN
. “F ring on sump tebe not 0. Replwce Cr ring and cover pasket
saakng
E Ol passage cover pista [osking E  Soe parts of assambly marusl
2 Eicmsive ol preasuns A. Stleking mabn raguialor vihve A Check main regulalor Fr
& high spewds . comamination and clean crifics
B. Fauly spring B. Change spring
C. Man regulsbor vabee orilice . Cleard orifbizg hole b mdin
pluggad reguialor valve
3 Low ol presiurs in all A. Shicking man mgulkior vwive A. Check main requlmor valve spring
gears B, Nl pressure ael too fow B. Add adjusting waishers
C. Fauly main regubsior valve C. Replaca apriiyg
MEing
L. Conlml ywive body cracked 0. Raplsce controd vmive body
E. Primary pump delective E. FReplace pumg
F. O ring on pricvary pornip moard  F. Aeplace 107 ring
defxcive
4 Low ol preszum in A, Broken saalring oninput end of A. Raplace zealdng
OFdl Qi Bud akignt in chutch wekd essambly pision
cther geary shafl,
E. Ouier or [nner piston seal nal B. Raplace piston aeala
saallng
5. Low conwerler pradswd A, Corwerlor Eypass vahme dafecthe A Lnapect converter bypass walve
Replaca if neceqanry
E. Conwerter hul seai ring not B. Raphluce 3aairing
sing
& Remole GRer ofl Enes A Hose bends loc sharpinrouting A Po-roule hotas
i 1 ot B. Dofecthne Ftdd E. Replhge hose
C. Low pressurs hose T Usas high prassore hose
0. Hosas not connecied comectdy 0. Connect hoge comecily
E. Muain pejulsler vahed oriice E. Clkean maln regulpior velve

puaged

orHiae




Section: 9
Page: 8.3-4

TRANSMISSION

Sarvice IManunl

Models 522 S22/, 822, £2214, 824

FUHK SHORAT CROP TRARSMISSION (MODELS 822, 622/4, 824
TROUBLESHOOTING {cont.)

PAOEBLEM POSSIBLE CAUSE CORRECTION
7. Chetth asdaciog pregaum A Exceashs mtamal Bakaga bo A Complate tanr down of
dees ngt relum b noemigd cluteh TAN TR0
B. Maln reguiator valve spring woak 8. Aeplace maln ragulsior spring
. Accumulsior spring ioa strong  C. Replace spring
D. Primary pump dateciive D. Roplaoo primary pamg
5 Chtchdoes noireleazse A, No breke ling pressure A, Check bake aygiem
whiots Braha cul-of valve B. Braka cut-off piston $icking B. Inapirct and raplaca i mecessary
iz activmted
4. Excessive nolss at A. Primary pump detec v A. Raplace pump
sngine die B. Exceszive back-lagh in gear B. Replace bearingy ang! ingpact (or
train Jetecivve Qears
19, Excossive gepr nolss A. Same as hem #10 A, Samea gy fem #1410
Al high spead (H.P.M.)
11 Tramamission mountad &, Odkce on maln reguiator vave A, Clean orfice on mabn regutalor
TiHmr blows out or “0F pluggged vilva
fing on Mo blkows ol B. "C*ring fauly E. Feplace fAar
12. Blows oil o of A, Converler seal ring broken A, Remove irarmamiggign and Install
breather on top of naw 3ail ring on eonverier hub
i T ASON
13, Transmission A, Comverier sialling A 5hift to lgwer gear
Owverheading B. Ol lesal to Righ B. Drain lo proper leval
C. Engine overheating . Check engine coclant
0. Water inas dafscdindd on hat 0. HReplace water ines
Bl CRANDET
E Haat axchanger dity E. Flush and clexn haat exschanger
F. Low ghrch oll pressurs F. Check ¢huch nil pressura
14, Transmission preaiure A Converler aprag ciuich ammed A, Disazssemble converter and
gheck okey, nt unit Irnaencd
hay Na poOwar B. Converier sprap clutch B. S5ee party manupl or assembly

ingalied wrong

rria rwaal for ¢ovresl Bloemadion




Service Manusl Section: 9
Models 522, Giid, B2, G224, 424 Fage: 9.3-5
TRANSMISSION
FUNK SHORT DROP THANSMISSION (MODELS 622, 522/4, 524)

TROUBLESHOOTING {cont.)

Pump pressura iv 245 P51 {1588 kPa) to 255 PS| (3757 kPa} al 2000 ARM,
The converter by-pass pressure |3 30 PSI1 (207 hPa) to 40 PEI (278 kPa) at 2000 BPM.

TRANSMISSION CONTROL YALVE
FUNCTION AND PAESSURE CHECK

ALY, WARMMNG AW [TTH
LECATIEM

Figure 9-4 3000 Transmission Contral Valve

The pressure checks wre (o be made with the twnamission &l lemperature at 170°F. ar (TE.7C.) 10 188F,
B5'C)
STEP 1 - CLUTCH PRESSURE
A, Instadl & 300 PEI (2087 kFe) gauge in Fort (lem 1},
E. Run engine ot appraximalely 2000 RPM,
. Engmge sach spead cluich forsang and nverse, the chiteh prassure ahould be within thae 3pan of 248
(1454 kPa) 1o 255 PSI (1797 kPR) for all elutehes.
D. Hall clutches hyva e preggore, B présssurs guiator vatve shoukt be chacked, and adjusted
PCESSENY.
1. Hemews cap (Ham 4} and ramaove the pressare reguislar valve (llem 5) dowel pin (Item &) and
apring (ftem .
2 Check valwh to B SU0e it works freely in lhe valve body.
4. The preasurs oin be raized by adding the #4004245 spacer dng {lem §) n3 reguired, an the end 51
Ha valve et 1o the spring.
STEF 2 . CONYERTER CHAAGE PAESSURE
A. katall s 100 PE1 (289 kPp) gaupe in Part [Hem 1),
6. Fun engine & approximately X300 RPM.
C. The présture should be wilhin the span of 80 PEI (345 kPa) warm to 90 PS5l (20 EPa} cold.
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Bervice Manwal

Models 522, S22/4, 522, 52274, B24

TRANSMISSION

FUNK SHGRT DROP TRANSMISSION (MODELS 622, 622/4, §24)

REMOVaL

1. Carshily raad "Ganaral IRSHCtons on pagess 2.2-1
through 2 2-2 m Section 2 Follow all wamings and
pecedures L amure you 2re werking with sake and
atficlert mathods and condltions

2. Poetion the machnag, raiss Boom 1o alow koo
transmigsicn removal aned nstallakon holst,

4. Place ransmession cohtrol yar i newrad, shut of
1he engine and block 1ha lires.

4, Redazie all hydmulc pregedra in the sysieen (sos
WAMING and proCecure on page 32-1 in Sectlon 3.

5, Olsconngtt tha emengency brake cabbe at the btk
callper actuating arm by remcving the tewvia pin.

6. Rgmoue the drive ghaf.

HOTE: Remoea the fagtaning Mandwars moaunting ihe
drive shaft to ade and transmigsion yokes, Then,
teggen tha drive ghaft redaicing colkar and sapacate the
drive shaftin twr. [Drive shafl aliqning aross must be
realbyned at aasembly (o imure proper Balanca] This
will albersy the diive shadt 1o B8 ramoyad rom [he trans-
misgsen, gxie and maln frame.

7. Loosen the suctionling hase cimps atthe hydraulic
resaryolr and at I pump(s), and remove hosele).

. A the brake pricrity vabne remove:

g The EF (Excess Fknw] heasa from Uhe staeing
Py valve,

. Tha T {Tank} hess fom tha seering priodty
v,

& On rear whas! 2asist models, remeove the Fellowing
hrozee el the paelers pumg;

B Prassure Fose 1o raar whaal assest eontrol
valve subplata

b. Caza draln hose.
€. Pressurs compansator signal hosg.

10, At the valve sectlon of Ihe trAnpmIsgon, emove
shilt cables from valve and shit conirol bracket.

11, Tag ard refess wirs kadds Fam pevarss afarm
sarllng umit

12 Tab and remows wineg lggds from Toesard and
MEVErSe pURssurs Fwilsiwes iraar whed assisl medals).

13, Drain rangmigglon and einaal tha plug.

14. Ramowve pUmp support mourting braciet {rear
wivesd asgigt models).

15, Remive pumpes] and beaka prionty »alva 33 cne
unlt.

15, Aamowe wile [ead and small tuba Inom cold start
. Then remeve cobd slarl unit and meounting brack-
8L

17. Ramcve wirs ead from the tranamission lermpera-
ture sanding unit. '

18 At the Iransmission, rempye bath boses gaing 10
The HANmassion cooles,

18, At the fransmisson, remove both boses going 10
Thes LrarEmiEs|on fiter,

2. Fonya the transmisskon Atrer and atlached hoses
from mountimg backe,

21, Uslng trangmviszian removal bracket ar fest ring,
SUpPOR transmission from above with hoigt (NOTE:
appres waight af transrmissesn |5 550 (bs )

22  Rewricwm Bodbs wisich s@cure freramislon mgunt-
I brackats 10 Ibe main frame.

23. Hoist Iransmisslon approdmarety 172 inch. Paosi-
tlan a blork or floor jack under the engina Dell iousing
to support the sngine once lhe transmisslon is
MEImEvEC.

24, Romove transmission mounting bracket from
trangmiggion by iemoving four balts each side.

23. Remowe trenzmission to ending mOUMmg Dons.
25. Carsfully separate fransmisson rom enging bell
hecipsinng £0 a5 NCE 10 dartape splinas, 1orque Eovertor
o forque Comgrlor Seal.

27, Lower transmission 1o Aoor.
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Modely 522, 53274, €27, 822/4, 324

Section: §
Page: 9.3-7

TRANSMISSION

FUNK SHORT DACOP TRANSMISSION (MODELS &22, 622/5, 524}

INSTALLATION

1. Ravarsa steps 5 through 27 above,

NOTE: Pefar tp "Boll Torgque Speciications” and
'"Torqua Specificationa tor Hydrawie Lngs® In Section
1.

2 Relll eystemna with sppowed of regormimseanded
fluids.

2. Starl the ancire and check B BaKs.

' WARHING: Hydmulkc {luld under pressurs
£ar panairals the skdn angd derege 1the eyes.
Fld leaks under pressure may not be
visibie. Use » pleos of cardborrd or wood to
find lgwks. Do e 13e bare amds, Wear
sty gogohes for eye prolection. Y Puld
ARHE KN oF e, get immediale medical
atierdion,

4. Oparate al oontrols 1o maka surs ha forkdilt s
funciloming properdy, Foad tast the machine.  Aflar
tmgting, shit down snd rechecs the work perfommed,
Recheck all fiuld levpls betore redeasing machang for

Cperaticn.

OVERHAUL

Transmission ovarhaul procedures ae detailad In 1hae
transmission Assembly Marnyel svpilable from the
rangmlesion mansegciuner or LU Comparati.
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Section: 10
Page: 10.2-1

ERAKE:S

SERVICE BRAKES {ALL MCDELS)

DESCRIPTION {Figure 10-1)

Thg serddee brakas are hypdraulicaly opermled. Yhen
the power bhrake valve pedar, or pedals, Bre depressed.
Pyt raudic Ao frace the power brake valve |3 directed
through beake Nnes to the front axe, There ig g righd
and le=fi brake libe which provicdes braklrg o sithar the
naht or left wheel, or hoth depending on which brake
pedaly gre engaged. Pistons wilhin 1he axle extand
urder hydraul: pressure. compressing brake inctlon
decs within the e, which siop sxde shatt ronation.

A brake prority valve. located al 1he hydraudic pump,
provides consistent Apw (2 gallans par imainala at 700
psi} to 1he pawer brake valve {see"Brake Pricrity Valve!'
o pags 3,461 11 Saclion 3).

The power hrake valve is A dual pedal type. The pedals
may be operaled independently by depressing either
the right o lol padal; or by depressing the right and
left pedals smptanequsly  YWilh the pedal i0ck in ihe
ICked posrion, bodh pedals wall sngade ab (he Sarme
lime, using one fool

MOTE:  Single brake peda travel is approximalely
double thet o dual pedal wravel when applying 1he
brakes.

MOTE: Onwehicles equippea witn Fear Whes Power
Anmisl: The pawer azsisd will dizengage whan bolh
brake pedals are depressed. This s socorol isfed
when g brake pressure gaitch, or swilches, which is or
are leed inle Lhe brake lings. sailch canlacts wiig the
pressure swilch detecls beake Ine pressuce, discarn-
riecling the power aowrce o the pawer assis1 s0lencid
valve carrdge, resulting in powser assiel Jisconnect

Pawer Brake Valye Location
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SERVICE BRAKES (ALL MODELS)
DESCRIPTION (Cont.}

Return Port

Figure 10-2 Flow with Brakes Mot Engaged
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BRAKES

SERVICE ERAKES (ALL MODELS)

DESCRIPTION (Cont.)
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Fgure 10-3 Power Mode
1o One Brake Ling

Figure 10-4 PoOwar Made
to Bodh Brake Lines
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BRAKES

SEAVICE BRAKES {ALL MODELS)

DESCRIPTION {Cont.)

Figure 10-5 Manuwal Mg

How The Powar 8rakeg Valve Works:

Tha powar brake i3 an opan Center bypa fwhich meang
hycirgulle Buid flows through the valve whwnever 1he
#ngine 13 running).

When the engine ferts, pdraulic Aow causes the
checkvahve 1o apan. Hydraulic uid flgws into thewalve
By Mvough 1ha chack vibaa Bld the pressane cham-
bearr, theairt flenwim thircaag B Bolas o the manual plston, past
e variable arifice, ot iha ekl port W tha rasarvoir
Tha varable orfics 5 an adjustabde Qzp between Ihg
marual petoh and the sxalng washar, The senaca
brake ports are comngcted to the pressure chamber
(Sek Fure 10-2],

When a brake pedal i3 depresaed, & needle vahg toihe
brake port opars Al the same time  The mepvpemenl of
tha Brake pockal recucas the Jap batween the sealing
washer and the manual pistan which restricts tha flaw
thwough he valve, reguing = A pressung ingreass in
thepressure chamber. Since UNS Pressime incresse is
directhy proporional to the lorme apgplied 1 the brake
padal, @ defintte ‘e I3 exparenced by The cpemator
fzee Figura 10-3). Whan bath brake pedafs :ra
deprassed, both breke pon valves apan, rasuling in
squalged pregsure to the Tigh and leht brakes [ses

Figurg 10-4).

In1he event of 8 Tead engine, with ane gr bath padals
actugted, the power brake vBlve converta o B maneal
brake valve, Manually developed hydradlc pragsure iz
ported 10 rght or left brake or equalized prassure iz
poried ¢ Doth brakes. deperdng on which prake
paials are aciuats {sea Furs 10.5)

MAINTENANCE

Malmerances of the sarvica brakes raquires that the
hydraudic qil In e vihicle's Sy=lerm aod trg Aukd in ihe
et asle b proparty malntarmesd. Maictenance alzo
requires that the Brake lines and fithngs be peri
odlcabyinspacted lor leaks, weaar of damags and be
rEpaired of rapraced as necessary.
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ERAKES
SERVICE BERAKES (ALL MCDELS)

TROUBLESHOQTING

FROBLEM POSSIBLE CALISE CORRECTION

1. Both brakes come on Inlemal Leakage: 1. Claan the port needle valve and

when one padal & applied.  Worn o dirty braks pan needss vahe seat

saal on oppasha brake port,

2, Feplace fa por! nascis vabva i
WO,

1. Air In brake linea.
2. Irfgrmadl Leakage:

*  Pedal lallg b flaar i
mandsl mode.

FaLfty Intet check valva,

3. Imemal Leakage:

1. Bioexd Brake lrees.
2, Clean orreplace check valea.

3. Claan or raplage spaling washer.

Dirty or damaged seallmg washer.

3. Edemal Lsakage.
lzakage.

Faulry 0-Ring seal ot Kocation of

Replace faylty O-Ring seal.

BLEEDING PRGCEDURE

1. Start the angene, placa transmission o newral,
apphy the parkiny) Braks, £ m@ise DOOm 1O allew for
aroess L bloader scraws {2] on top of it aede.

2. Opan the dghi-~ide Dleader scrow and slowly
depress the right-side brake pedal ot pedal reaches
1ha oo, Before redeasing pedal be sure blgeder screw
& Gosed. Aepaal 1his procadus ureid thara ks no slgn
ot alrin hypdrauvkc Auid being Dled.

3. Ferorm procedurs at lat-seds brake blaeding
sorew, caprezaing lefl-gide brake pedal.

BRAKE VALVE REMOVAL
iFigura 10-6}

1. Liwer Hig boom, shut ofl Lhe sngine and apply the
parking bk

2. Hermsme the sl medmaulic Bhes fronn the brake whe
ard cap tha [Ines

3. Aemndrea Faur mourting screws and logkvwashers
{Hems 1 &2} andd remgve brake pedal housing assemb-
ly {Hem A).

d_ Hemowe byvm catter pina and ¢levle ping (kema 4 &
5

E. Retrndve two mounling screws and lcokwashers
Hems 6 & 71,

%. Aemove power brake vaksa (lem ).
BRAKE VALVE INGTALLATION

1. Asverse staps 2 dvoyugh 6 above.
2. Stan angine amd check 1or Baks,

3. Blead ¢.akelnes (zoe Bleeding Procaturs').
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BAAKES

SERVICE BRAKES (ALL MOLELS)
. BRAKE VALVE REMOVAL (cont.)

1-5crew, 16X 3'e {4
2 - Lockwasher, /8" (4}
3 - Brake Pedal Houslng
& - Catler Pin {2}

5 - Clavia Fin (2§

5 - Sorew, 516 L3 {2
¥ - Lockwasher, 5/1€ (2)
2 - Power Breke Yahe

Figura 10-E Brake Valve Aamoval
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BRAKES

SERVICE BRAKES (ALL MODELS}

BRAKE VALVE OVERHAUL

GEMERAL

Clganiiness and care during overhad s Impamative.
Befre rermopwing amy componects, Hyug all part hoies
Bnd thomughiy wagh the outside of ihe vahe with
petrlaumn splvent to memgva grd and dirt.  When
rermirying Mtarnal campenatts, care most ba aken s
that 1ha sealing snfeces ara Nl stratched or atherwise
damaped. Ingpect gll Q.ring grogues angd matiog sur-
foes Br saware wear & other damafps.  Any melal
parts sHCwineg sereard wibddr whowl ba rapdaced.

DIBASSEMBLY PROCEDURE

1, Altar rpmoving vabhes from vehicle, plug port holes
and tharoughly wash the outside of the valve with
peerolua Iy EOIVENE o ramnee Qril and dit

¢, Remove inkage (Mams 25, 26, Z7, & 28) Dy cemoving
Retalning Aing [liem 25 frmm Center Pin {Item 2E].
Remaue cander pin and place lInkape 10 1he gide.

3. Ramove Cap (tam 3) By removing bour Bolts (tam
1) aref lowr Washars luem 2)

4, Pugh out spodl azzemibly and remove from housing.

5. Disazsemble spool assembly, being carelol rot i
mar, sorateh arnick spoal. Argund pin may be placed
W1 tha hole Iwough the spocl and held ina vise when
ramcying Cotter Pin dtem 5) and Hex Sloted Nyt (tem

&. Remowe O-Ring (hern 0; from Pigtan {lem 10] being
cafaful not 1o scralch plston,

7. Awmowve O-Aing {tem 19) and Wipar Seal (e 24)
fram housing (tem 17) being careful not 1o scratch
gragwee in hauaing.

& From Cap [Ivem 3} remowe Q-Fing (Hem 4.

8. Remenée Yalve Flelainers (0em 23], 8 ool regused
(rwat M2 In rgdakewer slotg and hag redle! for Plurger (hem
2.

10, Aemove Plungers (e 22) and MNeedhe Yahes
fttam 21). A nesdlencss pllers s mouired for ramoving
the noodks valves,

11. Ramove S-Rings (Ism 20) kom Meedle Valves
(Tem 2 1) bedng carefd ot Lo gorateh ngedle walvag

12.. Aenvove FMetabning Yasher (arm 15) oo Howsing
fligrn 17). Atool that{its in the retainer slota ©s required.

12, Ramowe SRack vabe (tam 185 This wiva At a
alig1 51 in the hawsing and can ba removed By fushing
ot with g Bt 1ocl frgm ingide the houzing.

14. Discard Al pans which ans Baing raplaced by tams
i g rendais ki

CLEAMING FACCECURE

15, Wazh gl medal parts In cléan perleum solvert,
balryg especially thorough Witk Ie pars and seafing
surfsces of the bousing  Dry each part with come
pressad g H pogsible.

REAGSSEMBLY PROCEDURE

Sea Lull Pars Book for avallable Ponwer Brake Yahe
Sl KR

1E. The inner componerts of the valve must not ba
assambied dry; coal hese ftems, Infemal surtaces o
Feilesirsg and gracae in Sap, with clean petrolecom ail.

17, Install Q-Aag dem 19) mo Housing (tem 17}
certer bora [second gropwve].

16, Irstall wiper seal (ke 24) Inte housing Tiem 1 7)
canter bore {lrst grogwe]. Lip of 'wiper aesl must be
placed toward ousite of housing,

HOTE: The Wiper Sedl is nod ingluded in aarly models
and therea B nh grode inthe hoyaing for this seal. For

thase moadals rapkace only the O-FRing (lem 19} and
diimegard e wipér seal [[tern 24].

19, Insall O<Rirg ftam 4} inte Cap [11enn 3],

H. ol O-Ring {tem 53 inta Platon {Iem 104.
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BERAKES

SERVICE ERAKES (ALL MODELS)

BRAKE VALVE OVERHAUL (cont.)

AEASSEMBLY PROCEDURE {cont.)

1. Foiding spool (Ham 1) wilh thraadad and up,
Iratall Returmn Spacer (lem 12}, cpacer Hem 11], Pleton
[ 10){charmier up), Seallng Washar [Item Bi{radius
down), Sealing YWasher (tam 7) and MNul [tam 6}
Torgoe rat v 15 - 2 (B, In. and nstall Codter Pin (em
5. When perorming Ihis operation, poecautions
should ba taken o prevent damaging tha surface Ankzh
of the Spoo (Ikem 13, A round pin may be placed in
tha hoke through the spodl and held In & vse whan
tightaning Nut (Ttem 5). Aeplace spoct f soetches are
visie.

22, Push spool assambly into housing (tam 17] wth
a gande disting molon. Cats shoukd? Betakan nct 1o
nick O-rirg of WIpes Fing i1 holsing.

23, With lour Lock Washers ((bam 2) oo faur Bolts (ltam
1), Secure cap o housing with 3t - 35 |b. A targue.

24, Ingtal C-Alngs (Mem 20) Imo groowas of MNeadle
Yalvag (Ham 21].

25, Install Mewdle Yakea agzembly, YVave Plungss [item
22 and Valve Retzines (tem Z3) ito needle valve
cavities. Torgue vabwe retalners fo 15 - X b f.

26, Insart Chack Waksd (llem 16) iro Housang (e 17Ty
ard seat 1o bottorm of bore. Sergw Retaining Washer
(em 5] g howsing end torque te 50 - 70b. In

27. Install Nrkage to end af Spacd (lem 139

Alar vahve 13 rebudl. care should be takes 10 Xeep
contaminants out of ktemal componants. This Lan ba
done By plecing plgs it 28 iydraulie pors of by
enclosng valve Ina pelyethlens bag.

7 - Sealing Washer

11 - Epacer Sleave

12 - Gpaxcer RHum 26 - Pin (3)

1 - Bt (a) 13- Bpool 27 « Aocker Arm (2
2 - Loesiownisthew () 15 - Aataining Washer 28 - Link (2}
3 - Cap, Yalva Houging 15 - Chack Yaive

A - O-Ring 17 - Valve Housing
§ - Cotter Pin 19 - O-Ring
& - Castla Hut 20 - C-Rirwy (3}

21 - Napdle Vabea (2]

8 - Swaling Wazhar Z2Z - Plunger (2|
5 - O-Ring 23 - Aetaines (2}
1} - Plston 24 - Wipsr Sl

25 - Retaining Aing i€}

Table 101 Materlal List tar Figure 10-7
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BRAKE VALVE OVERHAUL (cont.)

Figure 10-7 Powar Braks Valve Disassambly
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BRAKES

SEAVICE BRAKES [ALL MODELS)
BRAKE DISC OVERHAUL

Crogrhaul of The Dise Brakes requirgs e ramoval amd
disaesarmibly.  Few detalad cverhawl informatlen refer
iz the Oriva Axlg Cwerhad Manugl sailable from the
Al rianLiActLrar of Lidl Sodparation.
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BRAKES

FARKING BERAKE {MOODELS 522, 522/4)

DESCRIPTION

Servece and parking brake functions are performed by
engagirg doc brakes which are imtemal to the ront
e The service brake applecation is acoompished
Fyedraulically, the parking lwake appllcation & ac.
complished mechanically. Tha parking braka /s con-
trglled by a hand lever, cable arvd linkage which extend
to bwo conleol levers which are integral with the axle
(sée Fgures 108, 109)  The hamd laver (lkenn 1) =
loraled 0 1he rigit of he operstor's seal Y is @n
CWEF-CRNTEr Lype with @ tension adjiesting knokb (ltem 2)
provided at tha mop of the handla: Toming the krab
clackwisa increasas cable [ersion, Sounlantoshwise
reduces cable fension.

MAINTENANCE

Every 10 haurs inspect cable and linkage for damage
or wear. Adjust, lighten or replace as requieed.

Brake disc mainlsnancs requires axle disagssmbly
(ene furle Manuaciurer's Secvice Banual).
After replacing brake discs ad;ust patsing brake as

Tl gws:
1. Ralgazo \he parking braks bandle.

2. Turn Bdjusting lnab on parking brake handle fd
courterdociwlse to release all Sable wesElon.

3. Enually adjust (shorten langih ¢f] connecting roos
uriil begkes just engage  Cable should De adt.

4. Mark ¢able at end of cable shield.

5 Equally adjust [increass kength of) conmesting rods
[0 provide cable slack thet iz 578" g 34" as megsured
from cablg mark to end of cable shigld whle aulling on
cable erd

B Apply the hand rake, checking to be sune parking

brake suficlanty holos the machine agamst maversen
when gn an inCling.

Cable

Parking Brake Linkage

Frort Drive Axie

Figure 10-83 Parking Brake Linkage Models (S22, 522/4)
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BRAKES

PARKING BRAKE {MDDELS 522, 522/4)

MAINTENANCE (cont.)
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BRAKES

PARKING BRAKE {MOQDELS 622, §22/4,824)

DESCRIPTION

The parking brake is a disc and calipes type located on
1he cutput sha#t at the rear of the wansmlsslon (Figure
1010, The parking brake is contralled by a hand lever
and cable [Figure 1G-11] wilh the hand lever lozated o
the right of the eperalar's seal The hand levar Jbom
1) |5 an ewgr-Center type with a lenaion adjuating knob
(liem 2} provided At 1he top of the handle: Turning the
knob Sockwise ncroases cable lension, counlerclock-
wise eduses cable Ienzion.

MAINTENANCE

Every 100 houre inspect 11a cabia, caliper, brake pads
and desc b Jamage of wear. Adjust, tighlen or replace
as required.

CAUTION: Be sure 1o lowear the baomn, shut
aff the engine and Mack tha tires whet Se-
vicing the parking brake.

Repace brake pads when pad thickpess @ 08 o less,
Afler replaging the tvake pads adjuzl as fgllpeys:
1. Adgase the parking brake controd kandle.,

2. Turn adjusting knab o parking brake hardle fulky
Countercinglontae Lo relegse alf cable tensign.

3. Adjust masts v untd pads contact the diss, 1her
back-off nut approximataly 174 Ium znd inzert a new
Cofter [an.

4 Apply the parking brake control handle. Adjusl the
knpb atop the handle umid the parking brake sulficiently
hodds ihe machlne aganst movement wihen on an
incline.

Brake Caliper

|~ Parking Brake Caliper
Adjustmént Hul

Brake Bize

Figura 10-10 Parking Brake Caliper & Disc (622, 62214, B24)
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STEERING .

STEERING SYSTEM [ALL MCDELS)

DESCRIPTION
(Figures 11-1 & 11-2)

Tha feering svstem |5 hporaulicaly powered g5 part o
tha morkdift's hvdraulc system, The pover sieering
ool uil bs bully fsd linked {Ihera s no mechanical
conngction befween tha geering undt, e pump and
the steering eylirders), Ths sewsing circull s provided
with hydradic flipw from the stear prichly valve,
(MOTE: Relertn poge 343-1 inSaction 3 tar Dascrie-
tion, Troubleshactirng, Adjusting, Removal and Instal-
lation of 1he sleer priconty vaka,) Flow o provided at
5000 pai thwough 1he (GF) line [0 response 1o any
prassure diferantlal detected by the priorty velve in the
kaad sersing L3 line. Fow 5 directed through the
gleer cantegl und and Iz Lhe steer hydraulic cylivders
In cage of ydraulic fellure. the gonirol unit alcws the
rrachine 10 0o shoored manuaiy,

There are hwo steer Cykindars per axe which am ac-
tuaiad dependirg on dingction of steer wheel rotation.

Refar 1o flow diagrame (Flguses 11-1 & 11-2) lor
hydraullc operation.

MAINTENANCE

Mamtenance of Iha steanng SySem requirgs pariodic
greasing of cylinder ends, 1 rod ends and spindles
(reter 10 Sondce Screduls i Saction 2). Percdically
inspect Heed cindar ands, tie mod erds and steer
hoses bor wear, Replace cylinder and tle rod ends N
Ihay exhiblt axcesshe play; raplace hoses ¥l they shaw
any sSyns of detaration. Pecfocrianee and rebiabitg ol
stearng syslem components will depand on a propary
mairtained hwdraghc systam
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STEERING
STEERING SYSTEM {ALL MODELS)

Steer Cylnders
i ‘..
R,

Figure 11-1 Flow Diagram - Righi Steer
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STEERING SYSTEM (ALL MODELS)

Elpar Cyllnders

Figure 11-2 Flow Diagram - L=t Steer
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STEERING
STEERING SYSTEM {ALL MODELS}
TROUBLESHOQOTING
Muosl steering probiems can be comectad i the problem i defined, The snlire sieering syster shauld

Iy kbl

bafane ramoving Ay com

nants. Tha steeing <o

| unil S ganerally nod the cause of most

'IHEI"I'I'I?MFIIMHEI'I'IH“ The cdiowing in a list of searing problama siong with posaible cawsey and supgested
TR,

PROBLEM POSSIBLE CAUSE COARECTION
1. Slow slearing, hard slesring, Worm or malhunclion ing purig. Raplaca purnp.
of ioas of power asaiat,
Sk flow divider pisdon, Raplaca fiow divicder.

Waom pump companssior allowlng
the mysters prazaure b B lass than

spacified.

Matunriiondng rediafl whoa
alowing the sysiem pressury
1o B hiBok ENEN Bpeeiliad,

Overioaded deor axla,

IF losdd sanaing sysism
1. Laaking or kinked load
snsing signal Une,
 Mathmetioning priorby
villva,

Replyce pump and compansalor,

Aeplace the raliel valve

Aedoce load.

Correst

Chack spring and sticking spool.
Cheok damping orlilkbes In bath
endn of maln here ior debris,
Check system presawre al SCU
irlét i proper Sysism presmige.
If not comect raplace priority vaive
rallel cattricye.

& Wander - Toendency of vehicle
palh 10 deviale frem courae
deiined by aperator npul.

Al In the ayatem dus 1o low kevel

of qil, chwilaticn pump, leaky ftting,
pinched hass, s,

Wenr itorical linkage.

Boruding of Unkage or cylinder rod.

Looa# cylinder piston,

Savare Wkdr in steering cortnul umit.

Comect condilion and add fulkd.

Rapair or raplace.
Rapair or replaca.
Fapair of raplacs,

Raplace ibe siesring cardrod unit
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STEERING SYS5TEM {ALL MODELS)

TROUBLESHODOTING (cont.)

PROBLEM

POSSIBLE CAUSE

CCRRECTION

3 Owifl - Deviabion of wehwha
path, withoul cperaior input
from rersaly e peischod
gordinuing course,

Eingla rod and aylinder xlowky
wstonde without lurning tha
steuniing whal.

Wom of damaged steering linkage,

& el mkle f prtamalon may be
noeead on & cloaed canter syslem.

Replace Enkag+ and align frand
.

4, Elip - & slow movemaent of
miererirng wiieil fhila to tauhe
any mowement of stesred
wheeds,

Lwakage of cylinder picton yealy
OF BCCAk Ty valve batween
Gylinder lings o paerty.

Worn meeting contral umit metar,

Replace s92i3 OF ACCR3S0Y vaIVE.

Replace steering ¢ontrol unit,

5. Temparary hard stsaring o
hang-up - A Momeniary incraase
Im sieering whegl tongue d uring
sieering raversal or indlial npur.

= Thermal Shock

Check undt lor proper operadion
and cusa ol thermal shock

& Emratl; steering.

A in ayiam dug 1o Kw lewel ol
oll, cavitaling pump, ladky Rtleg,
pinched hose, ete

Looss cylind#r piston,

*Thermal 3heck damage.

Sticking fow contro] spool.

Corret condilion and add Awld,

Aeplace cylindar
Replace sieering contral unk,

Raplace Ilow control valve.

T. “Sporgy” o st sleering.

AN in hydraulic sysiem. Most

IHcely air rapped in cylnders or
linek

Loow flubd level.

Blead air ogl of system. Placing
paris on top of Ihe CyRnder will
halp prevernt air trapping.

Add MAd and sheck [oF Baks.

* Themmd ghock - A condiion cauaed when e bpdnulic aystam i ppacated 1or gome lime wikho ut loming
Ihk slaaving wheal 3o Wt fluld in ihe reservolr and sysiem is bot and Ihe stzaring contrad und |5 rdalivaly ool
{mexw that SO%F temparmiore difforential). Whon the slearing wheel is tumed qoiekly ths resull 38 tempercrany
seizure ang prasibie damage 1g inlamal party af the sitering comrod nit. The temperary selrurs may o 1od-
lowed by ptal free whaeling. This applies to closad conter dnd load sensing units only.
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Sarvice Manual

Models 522, 522/, 522, S22/, 824

STEERIMG SYSTEM (ALL MODELS}

TROUBLESHOOTING {sont.)

FROBLEM

POSSIBLE CALSE

CORRELTION

A Fran Whoaling - Steering whasi
tma fracly with no fasling of
presaure and ng ncton on

steered wheels.

Slvaring ol uppor ahalt i
locss or damaged.

Lower spiines of colurmn rmay e
disengaged of broken.

Strering control unil meter hak &
lack of oil. This can happen on
start-up, witer repair, or long
panods of NOn US4,

Moz 1kdw b0 bairing wnlt qan ba

calad by

T Lirw flpad bpwvel,

2 Ruptured hosse.

3 Intamal stascing control unl
damage due ta Ibermal ahock®.

Tighlan steeding whes not.

Rapair &r raplice codumn.

Usiably starting angina will cure
prod .

A fluld ki cheek 1or leaky.
Aoplace hose.
Replace 1he unit.

g Frea Whesling - Steering whsal
1wk with sdighit réSisth e s Bl
reaufts in IMlE or 0o ateered

wheal action.

Fixon sanl Blown oul.

Delarming cause, Comscland
raplace sal,

10. Excassig frod play at slmning
wheel,

Loosa siesring whes! nut, Slearing
column ghalt wom or demeged.
Thars ahoukd ba ey lite free play
i the unk dael.

Rapal or replace steering whesl
oA or cokumn.

11. Ezcesaive iree play at geered
whaas,

Broken of wom Inhage helwaen
cylinder and siesrsd wheels..

Laaky cylinder sealy.

Cheek Tor oot Siting Bahricgs
and apchor polrs In gleering
Enkaga Babwaer cyinder and
mpared wheals,

Replece cylmoder kaaki.

* Thamal shock dafiniton bottom o page 1712160
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STEERING

Saction: 11
Page: 11.2-7

STEERING SYSTEM (ALL MCGDELS)

TROUBLESHOOTING (cont.)

PROELEM

POSSIBLE CAUSE

CCRAECTION

12. Binding or poor centering of
stapriryg whiess.

Bindlng or mizaBynmant in steerng

columt or splned input oonmsctian,

Higir back prassurg [n tank 1one can

CRuUES Blow retuen to center, Shoukd

niot azéeed 300 pa.

Larye partichea San chuds Dinding
batwasn 1he apood and sleeve.

Allgn calumn pllal and wpline i
Mearing cantrob i,
Fevigs cirGult returr lne,

Cloan thw wail and Nk e oL 1T
ancther componerd has failed gen-
erating comamingry, Theh the
system while Bypassing Ihe stee-
ing contral unit.

13. Stawring unH locks up.

Lamge padicles in mebr section.

Insutficlent hydraulic power
[unks over 16 U, Inrev.}

Sieneitres weinla' Ari /¢ Brddean pin.

*Thermal #hocic

Clesn the L.

Check hyvdraulic power supply.

Aeglaca e unft,

RAeplace the pnit

14, Sloanng wheel oscillalen or
1urne by Bsal, sither side of
neutral, after oparalor han
remgved Input

Parta aasambhed wrang. Steering
undl improperiy Hrmed.

L conmdtod 1o wrong ports.

Comect timng.

Regonnect inks Sormaehly,

15, Sleered wheels Tom i wrong
directicn when O perator acl-
vibet staaring whinal,

Liresy cennasiod 0 wiang cylinda
s,

Regannect linds cormectly,

16, ¥ick - Momentary kick back
ol stoaring wheal at start of
sheering.

Ho inlel check vabhme on slesring
candral uni,

ireslall & check vahsa,

*Tharmal shock d#finition bollom of page 11.2-10,
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STEERING
STEERING SYSTEM {ALL MODELS)
TROUBLESHOOTING {cont.)
PRGELEM POSSIBLE CAUSE CORRECTION
17. Instbilty - Flud-born Alr In Nnwa. Check pump Inlet.
ceglintion. . Blead aeriking fines,
Plumbing Edend all (e,

Pl lineg should be tukbing.
Urwra 1o cyfinder should be lubkng.
It 2 pilot lines wre used go to 1.

Rallel Setling Pump rdiarl should be 300 pa
sbowe priarity relded,

Pricrity Valea Blaod by hedding egainst stop far
30 weconds on models wbHR in
ralbef anty.

Increase spring rate (dhis will ralse
the standby pressure).
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Models S22, 522/4, 622, 2274, 824

Section: 11
Page: 11.7-1

STEERING

STEER CONTRACL UNIT {(ALL MODELS)

PESCRIPTION {Figure 11-3)

Thee: gtear ool ynit is g Char-Lynn Mods] 32 131008
which i3 [ocaled at the bage of the eanng column
under tha insorumend pane, The unlt congists of &
rrancelly operated, Cosa cauped, notany action dires.
fiongl cortrol valve and servg feedback meber algment
n 3 @ngle body. Tha unit |3 “loed sansing” which
ovices the following:

1. Pressure varahong in the stegring c¥oul do nod
affact stserong resoonse of maximum sheecing rate

2 Only 1he fiow required by tha steering maneuwar
ot Loy Undn Stereriney CRGUR, Extess flow i avaslabla for
athar Circuile

1 The slesring clrult alway's fae Tonw polily.

The unlt provedes “on loed reaction” which Qocks the
staar cylinder pons i neural, holding the 2nde stasr
praition wharnenss tha operatar fesases (e stearing
i,

Tha shear conteal unlt & lbrcated and protected by the
hydracdlc flukd i the gygtem.

MAINTENANCE

The sleor conteal Lt does not requine rowtine mabn-
terarcs, ewcapd bt a5 In the case of all hyeitaoks
components, pefommances and rellabilty will depeng
o A proparty maintained Rpedraclc systam,

REMOVAL (Figure 11-4)

Use The following procedus to remiove (e Slegr codl-
red wnilt:

1. Lowar the boom to tha ground, apply the parking
brake and Fop the enging. Reteases all ydraullc pres-
sure by the sysiam (sae waming and procedurs on
pRge 3.2-1 i Section 3).

£ Tag and ramove tha Fva hydradic hoses (tem 4)
fram the sheer comtrpl urdl (bem 1) and cap the open-
Ings

A Diseowmect hoem wire by removing two sorews
theme 5}. Move hom wire and bracket {Ilem €] aside.

4. Support the sieel sonird urit and remaove four balts
ared Inckwashars (llems 2).

5 Saporate Steer cOonirod unin from Hearing Solurmn
flterm D). Carsully alow stearfing calumn 10 drop
through e cpening in the Inclrument paned unti the
steering whaal rests against the panal

INSTALLATION

Lisa fha followind peocadurs foinstall tha stear conbro
um:

1. Feverse Heps 2 Ihrough © above,

MOTE:  Aefar w0 "Ball Targue Specifications” and
“Torgue Specfications ior Hydrawic Lines® In Saction
1.

2 Start the angime engd checi lor lgaks.

WARNING: Hydraukc fuid Lnder pressurs
CAN panatrato tha akin &nd damage INe eves,
Fluid leaks undar predasure may nal be
viziie, Uss a piece of cardboard or wood 10
find l4aks, Do nal ua Bare Rands. Wear
sty gogples for eve prolection If Muid
stors 3kin oF aye, gt immediate medical
atharton.

3, Cycle e sheering Cylinger [ulty Inonw Jrgction and
hoddfor 15 saconds; oycle fully Inthe opposile direcias
and hold for 15 seconds. Repeal. This procedure il
remng i Irom the clreui,

OVERHAUL (Figure 11-5)

Forauvarhau] of tha steer cordeal unil, refertothe Reapair
Inlamation manual avadabde om 1he mamfactrer.
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STEERING
STEER CONTROL UNKIT {(ALL MORELS)

Char-Lynn Moded w213-1008

Figure 11-3 Sleer Control Unli
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Models 522, 5224, 622, B22)4, B24 Page: 11.7-3
STEERING
STEER CONTROL UNIT (ALL MODELS)

—

1 - Stwer Cortrol Unit 4 . Hydraulic Hoses
2 - Mounting Faseners L . Scrows
3 - Sl Codurmn & - Hormt Brsckat

Figure 11-5 Stesr Coning! Unit Removal
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Modeals 522, 5224, 622, B22/d, 124

STEERING

STEER CONTROL UNIT {ALL MODELS)

1-Eaal, 1"ID
2 - Rirky, Aetaiming
3 = Bushing, Eeal Gland
4-Seal, 17/0 1D
5. Seld, Ouad Ring 1 1118710
§ - Aace, Beasing {2)
7 - Boaring, Maadia Treusd
% - Soraw, Jel
g - Saal, 38" ID
10 - Saat, Chech Bl
11- Sanl, 5112 1D
1%. Bail, Cheok
13+ Araier, Check Bal

14 - Houskng
15 - Shaova, Toumiral
16 - Spapl, Comirad

17 - Spring, Cemering {8

13 - Pin, Cantering
19 - Seal (3}

20 - Plaie, Spacer
21 - Briver

22 - Grctor

25 - Spacer

24 - Cap, End

28 - Ecrow, Tag [T)

Figure 11-5 Stear Contral Unit Tlsassembly
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STEERING

STEER CONTROL UNIT (ALL MCDELS}

DESCRIPTION

Thee sleer cylinders are provided by the axde manulac-
furer 82 par of the axle azsambly.

MAINTENANCE

Tha steer cylinders requira periodic greazing of thelr
piviits (zee Senice 3Chedules in Seclion 2}, Wo ol
Mamtenancs & required, except thal, a3 in g caze of
all hydradic components, gylinder peformancs and
refiability will depend @n a propedy maintaned
hydraulic systenm.

REMOVAL

Ll N Toll paniny prcacd LNg: b ramev e Staar cyllndar:

1. Lowwer thig boom, apply the partang brake and step
e gnging. Release all hydrauls pressung in I sys-
& (see waming and procedure on page 9.2-1 in
Setlion ).

2. Ramcvg hipdraclle hosas and cap ends,

3. Remcve cylindar,

INSTALLATION

Lizg the following procedura o inslall a8 Reer cylmnder:

1, Assamble oyllndar 1o axle.
Torque cyinder phat bolts 1o 100 FYLES minimum
(S Wote).

WOTE: If cotter pin cannct Ba installed attar minimam
Eorgue is atained. 1ha bol must be advenced ot
caafber piny cam be insialiad.

2. Assamble hoaes o oyinder.

NOTE: HReler ko 'Torque Speclications 1of Hydraulic:
Lirws copnections in Sedtion 1

3. Gtart the engme and check for laaks whila tuming
steering whea 1o full Agtt ard L (o

WARHING: Hydraokc fluid wwder pressure
an pengdracy the skin and damege (he sy
Fluld Ivaky under pressira may rcl he
vizitis, Uss & pmce of cardboard ar wodd te
find lamky. Do nol use bars hands, Weoar
salaly poggles for wye prolection 11 foid
emiers 3kin or aye, get khmediate medical
aHerdion.

4 Cyele ihe stearng cdinders fdly in ang direction
and hold for 15 seconds; cycle flly in the opposts
direction and hold for 15 secongds, Repeat This pro-
caclura will rammcve air from 1he circyit.

OVERHAUL

Far crertauling the steer cdindars, refar o 'Cylinder
Crvarhau” on page 3,131 In Sacion 3
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Flukd Fill & Lewe|
Muiriain lavel vzing

SAF 80 gesr il

\

Changs ol aHer 50 hours
aperation and &t 1000 "

irtaryals iharaaftias

Figure 12-1 Winch
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Service Manual

Moddeda S22, 522/4, 522, S22/4, 124

-

Greaszs Fiitings

|_~=— Greaye Fitling

S

Greage Fittings

Graesa Fiftings

Figure 12-3 Slde Tikt Carrfage

Grease Filngs
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Section: 12
Page: 12.2-3

ATTACHMENTS

OUTRIGGERS

DESCRIPTION

The grAnipger aasemily is baitad 10 the froat ascilaton
frama and conglisls of 4 framg, kg legs, two foot pads,
twa Indradic ocinders, paval pins, wi load check
vahas, hosas, and nhauic: fings (see e Lull Parts
Gook or deladad pars breakdown),

A wahedn [Gealed in e cab comids 1B Iowara] and
ralzing o the outrgpers. with each outrgger cylnder
cortrodad By an Indhdus valve spocl and condned
[ever [sop Thise Spool Vake' on page 2.40-1 in See-
Nl 2),

Each hydraulls eviinder is equipped with & lgad chegk
vahve which prevants mowvemere gl the cyBndar onca i
ig eochended [outrigoer |5 lowesed} unless, oF untl, the
puUliigger Contrgd lever i@ acliated.  [See “Cylinder
Load Check Yalves™ on page 3.62-1 in Saction 3.)

The check valie agn CIevents mised Quiriggers om
lgwaring unleag, or ynlil, the outrigger controd lgver |5
aciudted

MAINTENANCE

Maintenanca requires dally lube at grease Mngs (e
Flgure 12=5). Periodically check for busheng condbion
grd replace when wear i indicalad, evidemced by
excesshe play at phol  Perodically Irspect bagses
ardd rapiacs if thay show waar or damage. Perlodically
inspecl oylinders angd hydraolis fitngs for wear,
damage or leaka ared replace o lighten as necegsany.

TROUBLESHQOTING

Relarto Troubkeshoativs” under 'Cylindar Load Check
Vahe" an page 3.82-1and urrder 'Hydraic Clindaes-
oh paga 3181 In Sechon 3,

CYUNDER REMOYAL

Uze 1he Iclowing procedure t remve an oubrigger
eyl ar;

1. Lgwer quirigger untd it Just reds on the groung.

2. Lewg the boom and place a subetanlial support
e it

3. Flatathe traramigsion [n nauiral, apply the parking
braka and shot off 1he engime. Relaase all hyvdrautic
prRsELrg I the aystem {Se2 waming and procadtre on
pape 3.2+ In Secion 3.

4. Rermcva the syfinder rod end pin

5. LIt the cylinder rod end and place a support omder
k.

€ Deconnect o hydrautic haoses ab cylindar.

T, Support oylinder and remeve cylingder Base end pin.

=

Aamowa cylindar,

CAUTION:  Hydmule eyindera eguipped
with load check vabees may Nave hydraolic
pressure stared within the cylinder until the
check valves are carmfully removed. The
Horad preagure mey exceed 2501 PS5l Wear
#ya protection when removing Igad check
vilves,

CYLINDER INSTALLATION
1. Reverse Heps 4 - B ahove.

NOTE:  Aefer 1 "Boll Torgue Speckicaliang” ang
'Torqua Speciications or Hydaolie Ling Conneclgne-
o Sacting 1.

2 Start the engine ard check forleaks.

WARMING: Hygreaplic fluid undar pressure
can pangirate the skinand damage the eves.
Fluid leaks under pressure may not be
vizible, Ufa & piace & coardbod rd or wood 1o
find [eaks. Do not use bare hands. Wear
salaty gogples 1ov eye prateaciion. IF fluid
enlars thin or wya, git immediaie medical
mitamtfon.

o, bower ouriaers fully and hetd for 15 secands;
raige qutrigoers hily and hold for 15 seconds, Repsat.
Thase procedures wil remowve al Irom the circults
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Mod sz 522, 52274, €22 8224, 824

ATTACHMENTS

CUTRIGGERS (cont.)

CUTRIGGER REMKAFAL

Lige the tclowing procedure 1 ramene e completa
HErigger azsembly.

1. Dutriggers may be ralsed or Iowered.

2. Raise boom enough 1o allpw -accesa 1o outigoers.
Fiace a subsiantial support under boom.

4. Placa the ranzmissianin neulral, apply W parkieg
brake and chut ol e engine.  Rdlesga all hydradic
prassure in 1ha Sys1em (568 waming and procadura an
e 3.2-1 in Saction 3).

£ With overhead crane, of with palkes on Iorks. sup-
Pl LR L ger azsambly,

5 Disconruct (40 hydraullc hoges fram vehlcla
ik Fusct

€ Remove (16) bolts attaching suldgper frame o
wahicle's oscflation frameg.

T. Rermowvs autrigger assambly,

CUTRIGGER INSTALLATION
1. Reversa staps 4 through 7 above.

NMOTE:  Fefer 10 'Balt Torgue Speciflcatians™ and
Torgua Specifications for Hydraylic Line Connecticns:
I Swcliom 1.7

2 Gt tha anging and chesk lorleaks.

WARNING: Hydraskic hld wnder prassure
cAN penotrata Lhe akin and damage Lhe avas,
Fluld leaky undar pressure may nol be
vizioe, Use a plece of aardboard of wood 1o
1ind beaks, Do nod ugse bare hands, Wear
miely gopoies for eya protection W tulld
srters skin or eye, get Immedinte medical
attardc.

3. Lower guirigpers Ally ang holg for 15 seconds;
raise cutriggers fully and hold for 15 secands. Repeat.
These procedunes will remgwe gir from 1he gircuits.

Grease Fittings
# (Buth Sides)

Figure 124 Quiriggers
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ELECTRICAL

DESCRIPTION

Twn & volt batterigs conngoted In saripy gare the 12
walt alactiesl svslem Tha battories aoa 8 wet-chargasd,
lzad-ackd typ and are localed In a batlary box at the
raar of the forkill argine comparumenl. Ty perform
e following functions: (1) supply curment lor the
starter moter, (2} supplement the altemdatar outpud
wiien the demangs of Hhe glecirical system exceed the
ouipur of the altermator and (3] act 1o stabdlze the
wiltags in (e @scirica aystem,

Tha elecrical system 13 2 single wirg, growrd retum
ype, LIZIng e maching's structure as ground, Al
eledtrical gircuils are protected By 30 amp Tioes.

Battary 4 valt - 2 Esch 00 AMP [Terkal)
Ground Negalive

A Rt 12 Vol
Headligirty - 12 VioH #4913 Sep| Beam
ThilBraices gty - 12 Vg #1157 Bulhy

Front Tum Sgneis - 12 Yot | #1126 Buls
Aotxting Baacan - 12 Yokt #4916 Saal Baam
Work Lights - 12 Volt #4813 Senl Bzam
Fuses 20 AMP

Tablg 13-1 Electrical Components

BATTERIES

The fardit is provided wilh two & volt batteries located
in & batbery b at the front of the engine compartment.

WARNING: Laed-a&kd batdariss contdin sk
tyric agid which wilt damage ayes or skin an
contact Absays wear a lace shivkd to avolid
acid in eyen. If acdd contegis eyas, thiah
Immedintely with clean water and get medl-
cal abtenthen. Waar rubber gloves and
protectv colhig 1o keap acid ofl skin, If
dedd] o ool el xicn, sah o T omeed Fata by witlhy
ChEEN Wabar,

ﬁ WARNING: Laad-ackd batterlis prodics
flsmmakiée and sxplosive gases, Keep arca,
sparks, flames and lighled tobacco away.

WARHIMG: Haver check o oallery by plac-
ing o makal obnct o cross the poris. Sergus
BLME oF An doplcliion can rasult,

CAUTICN: Disconnact the batery bafors
working on the sacirical aystam. Reamove
1he ground terminal st When reconnec-
ing the batiery, reconnect the ground ter-
manal kel

MOTE: Do onot add waler to 3 baktery in Ireazing
waather upiess the angine is b Be run foe bwo Gr mare

hourg

HNOTE: Damage Ip the altarrator will ocour it The
ofigene is oparated with \he baery cakbdes diagon-
megted; the cables are connedied when uing 8 fas
chargar: walding on ifa fafimt (revdve B0 cabiles
it the baltary); booster berery cablee are con-
rsctied wrang.

MAINTENANCE

Check the batiery ebect ohyle kel al 200 hour irlaryals.
Fll Lha baktary cals b Ihe Botteur of the filler neck using
dugtllled or $oft water,

Check 10 ses hat babary cables are clean ard sight
Regmcug amy ackd or comosion irom e battery and
cables with & baking sode and water aoiulion. Ba surs
vt chucs are thoht, Aher cleaning, Nush 1he outside of
the battery and sumoundireg areag with water.  Cower
Tha terminals with Qreaee 10 prevent Goxm gk
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ELECTRICAL
JUMP STARTING TAOUBLESHOOTING
H W s necessary 1o vse an axira battary 1o alart the PRACBLEM
enging, BE CAREFLUL! This [3.a twa persan opartation. " = Frobabls causs
Thra minst ba o parsen In ke operators ssan and - = Comractlun
ore pargon b crnnecl and disconnect 1he cables
LOW BATTERY CUTPUT

WARNING: Do not charge & fromn buttery,
b Lokl & can #npiods. Led the Batery warm
taad F{16° ) bafors pulling I ona changer.

WARNING? Load-a=id baleras producas
Mammabds and asplokve giaes, Keap Arch,
aparks, fames, and Hghied tobacco awey
irom the batlery. When connecting et bat-
1ery for jump” starting, always make the st
conracilon {negatve cable) to the sngine or
rame, never &l batery. When mmaving the
Ramp wan cabileg, whviyk carmows the nedge-
e (-] cable from the engime O irame Tl

Une the follmaing procedera ko jump e ha angane:
1. Theignillpn switch mus ba in tha OFF pesitlon
2. Tha battery to be used must be of tha zama witage.

3 Connect the and of the firs cabts to the posithot
rermirgd { + ) of The booster bamtery. Connast the ather
and of 1he same cable 1o the posttive termnal {+) af
tha farkdidt bagieny.

4. Coanngct the erkd ol the sacarsd cabile to b negatve
Termirsd {-) of the booster battary. Tonmect the ather
end of e second cable ko I engine of frame of I
forklit DO ROT Gorinect the cablée directly I 1he
negativg hermingl (-] of the foadifl ketiery.

L. Dlart the gogne.

6. Afasr Ihe angires has stanied, remove e Shbis
coriracted to e engine, oF forkdifl frame.

7. Ther remmoyas tha cabla from tha Proalibe Demait el
{+ b of i larkdiit Bamery.

* High resitancs in eicull
- Chaek {or resstance willy voitrreder.

T Low slactrolvte kv,
- A alstied water 1o propar [eved.

" Low spachic grandhy
- Sge "Low Battery Charpe'.

* Defedive battery cell.
- Replaca battery.

¥ Cmcked or brokan Eatiery cage.
- Replace battery.

* Low battary capacity.
~ Always replace babiery with one of adeguate
capatiy.

BATTERY LSES TOO MUCH WATER

* CHacked bansry cass.
« Replace battary.

* Owercharged batery.
- e *High Chargerg Clncult Yoltage

LOW BATTERY CHARGE

+ Excesmivg |ools from added asnsscorias.
- Aemners axcassha bbads,

' ExCassia 8ngire idilng.
« [l angire ondy whan necessany,

' LUgits or accegacries let an
- Bo pure sacingal swhenas are off before eaving
maching.

" Cominuous drain on bathery.

- Check for lsakage an dirty battery Ww0p. Discanmect
nettary ground and oonoect wolimeter betwesn [ha
graung battery fermingal and 3 good qround,
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Saction: 13
Page: 13.2-3

ELECTRICAL

TROUBLESHOOTING (cont.)

LOW BATTERY CHARGE [oont.)

¥ Faulty chergy aparation.
« S Low Charging Clrcut Voltaoe' or “Low Gharging
G Cantput.

LOW CHARGING CIRCUIT YOLTAGE

* High reslatance in chargitg eircuit conmectiona
-Zhegk woitags drep 10 [Deate resistance. Basurs 1o
use pin connector al battery (o locate resisiance ba-
twaran battery poot and baltary cable.

* Defordba wilng
« Gheck voltaoe drop in wira to facala Broken wirg
stands or Underszed repkacement wine.

* Low amperage ollput of atemelcy.
- S Lemr Charging Clrowst Ouwtpart.

* Cedective regulelor.
- Rapkate reguiator.

' Cpancircuited wolalion dioda [n atamalor.
« Replace igolation dinde assembly.

LOW CHARGING CIRCUIT CRITPUT

* Slipping drive beits
« Rajust Delr benghon

" Excesshehy worm or sticking brashes, _
- Repalr or replace. Check commatalor or slip rings.

* Dirty o out-of Yound alip rings.
- Clean slip fngs.

* Cinty cument regolator contacd poinls,
- Clean pairis oF replace regukator.

T Delecihe dlodes o altermalor,
+ Raptace dinde or dicde plake passmmibly.

* Dwfoctive elactrcal windings In aliemeakar.

+ Fepair or replace windings.  (H atermator stakor
windings are cefecthe, be sure requistar will conral
atemator veltamge. )

HKGH CHARGING CIRCUIT VOLTAGE

* Chirfective volkage raqulakar,
- Amplace requlator.

NOISY ALTERNATOR

" Owieciive or badly wom drive belt
- Repidcs bell Adjust o proper tensaon.

* Wom or defactive baarings.
- Aeplaca bearings.

* Lonse mounting or loose drive pulley
« Tighten moumding and paulley.

t Miealigned dive belt or pulley
- Chack pulley condion. Aligh po lay.

= Alemator ractifier shonled ar ofs,
- Rapiace dpde or dicde plate assemibiy.

SLUGGISH STARTING MOTOAR CPERATION

* Lenw badery charge.
- Charrgs batlery and chack spacific granvity. 1 battery
dpes not taspund 10 chargeng, Install 3 new ane.

" High registancea i crouil
- Cdaam ard 1gihen all conmeltions. Aepair or replace
FradTy wiringg

* Dubactha starting moor,
- Bervice arvd rapair starting motor wherg nesesaany.

* Stening moted beanngs dry.
+ Lubricate baarings with ol of proper wscosity.

* Ewtfimive angine drag dus o tight bearings.

- Rpchack angine erseriaul proceduces. 1 peoalern =till
ax|ste abter Drgak.in period, tesl and service starting
elrclt,

= Extremely cokd wealhar.
« Warm up batery before s@aring the angira.

® Toghigh engire cd viscosty
« Draln o and replace with ltwar viscoshy of as
resomamendad.

* Hygradic pump ioad toa bigh.
- Disendane famp drve Cimch.
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TROUBLESHOOTING (cont.)

STARTING MOTOR WILL NOT CPERATE

' Low batery cherpa.
« Charge batery and check specific gravity. N bafory
fpea nat regpaid o eharging, inatall 3 new batery.

+ Neutral satety swikeh opan,
« Pyt ghifi lgver in newtral pasition.

Y mpropedy adjusied or defactive neuiral salfety
Fwitch.
- Ad|ust or replace ewitch.

T Dafective starthg swilch
« Roplace saitch

* High resistance in starting clroult or delgctivg wiring.
- Clzan and tightan all canmectlcns ard replacs kit

wiring
* Foyty solenoid mwitizh om starting rholcy.
- Repair or replace gwitch

* Fogdty starting meotcr.
- Bervica and repair motor.

STARTING MOTOR SOQLENOID SWITCH
FLUTTERS

T Lo Gattery chama
- Crawge battery and chack spaciic gravity. [Hoatery
doea not respond 10 charging, instal & new Banary.

*  Heqhn rasistancs in clret

- Clean ard lghtan all comneciions and replacs Falty
¥ Opan elrcut i slarker solanckd Feoid-in wiring
chrewit,

- Rapair of replace solenold or wires,
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ELECTRICAL SCHEMATICS

{Pages Tb through 12b)
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Service Mangal Section: 14
Models Sk, 52204, 622, G2, 824 Page: 14.1-1

SERVICE TOOLS

INMTA A0F05A
Clutch Pack Lifting Tood - 822, 824 Trinzmizslod Lilting Bracket - 622, 24

A far 1.8 10 r 287 Q10,

3gMza for 1,81 LD, 2 2,54 0.0, nyi4g
203134 far 1.81* 1.0, x 2,29 0.0, Clutch Spring Compresaor To - 622, A4 J
Bearing Driver - 522, G4 Uned 1o disggsemble and assembie clulch releas

Used 1a ingiall bearing an clutch pack shafs, gpringg for Irensmlsslon.




Seclian: 14 Senice Marisal

Page: 14.1-2 Models 532, 522,04, 622, 822/4, B34
SERVICE TCHILS

Saal Compression Sleeve - §23, 524

Spanmnar Wranch

tor Hydmulic Cylinder Rod Basnings
PoB2sA lx = 4 14

P2EIS2 (x = 3T

ol {x = 1)

Peg Sparirer

1or Hydrzulic Cylinder Fiston Heagds
Poesmd (x = 23

PG5S fz = 3
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SERVICE TOOLS

282310
Tesd Gaugs Kil (0- 1200 B.5.0) 262320
Ter Brake Pricrity Yah & Taut Gauga KA {0 - 5000 .51}

Oiff. Lock Disgnedrtic Porl fgr Hydraulic Diagnostlc Porta







The parts information in this publication is based on data available at the time it was
printed. Because of continual improvement and advancing product design, your vehicle
may not be identical to the parts information shown. Whenever there is a question, obtain

the latest parts information available from your local dealer. JLG Industries, Inc. continu-

ally updates these publications electronically within our OnLine Services.

A OnlLine Services

Benefits

* Available 24 hours a day, 7 days a week for your convenience.

» Prices and parts manuals are always current - reduces errors and saves time.
* Improves service to your customers with quick access to valuable information.
* Reduces time required to gather information.

* Reduces processing time for warranty claims.

Program Features

* In a few easy steps you can:

* Look-up prices and availability.

» Identify parts using graphical parts manuals.

» Enter orders using part numbers, or order by selecting from graphical parts manuals.
* Review order status.

* Review invoices and credits.

* Review shipping information.

*  Submit warranty claims

Visit Us at

http://www.jlg.com
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JLG INDUSTRIES, INC.
T AL Drive
McConnefisburg, FA, LUSA
17233-9553
Phone: (717) 485-5161
Tolf Free: (877) 554-5438
Fax: (717) 485-6417

Service Diracl, (717} 485-6657 Servica Fax, (F17) 4856488 or (717} 485-8815
Parfc [Nrgct (717} 485-8472  Pards Fax: (800} F33-8832 or (717) 4856441
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