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CONSTUCTITON ANE INDUSTRIAL EQUIFPMERT
FRODUCT GAFETY

It iz the respongibility of fhe owner of the con-
straction and indusirtal eqeipment. provdiocts bo e
knnwiecgeable about. frderal, state and baeat regu -
labons that effect the fotal ussage of Tig equip-
ment, amel rﬂ-sll'mnnihﬂﬂ}r fo working personal and
the= puablie. Since regulations are subpeet (o
change, and alzn difker rom one local to ancther,
thiz manual makes T attemp. to provide surh In-
Ior mAtlnT.

Terex Cranes provides appropeiake aperalion and
mainter:ance manuals [ vardous songtaction
ated Indgiral equiptient prodocts thaf it manu-
factares and gelizg, Inaddition. whete apphicatle,
appropriate nationd] consensis sfandards, fndus-
Ity standords and safelr related manuals are in-
cluded with the Tarex maneals in the shipment of
each product It is company policy Lo provide this
informartiom for the ovner oF user of the squip-
ment. 11 iR expested that the owretr or ager will uti-
lize theze mannals and stomdards by provides the
appepriale inkrmeation aad training to those peo-
ple wha are to aperate, maintain and supeerise fe
uze of equipmmeant o a proper and safe mataer,

UConstuetion amd  dusteial equipment i3 de-

signed and manulfastured to perform besvp-duty
work., ITnder notmal usage, the apdpment witl
weat. oy this reason’it 15 esgantlal thal dhe awn-
et Suaer ealablish and perform o perodic inapec-
Hen of the equiptrent. The objaciive of inspechon
pProgtams I8 o prevent accldents, reduse Jown-
time apd kewp the equipment working =fMicieatly.
These inspection programs should e designed to
discover worn, cracked, broken or delsnorated
parts and kwose or missing Rateners befors they
resiill in & protilern.

Proper training and inspetton programs are es-
sential to avoding injury to persons, damage to
propetty and exccssive MANtenanoe ooaka.

Frad and underatand the manuals provided with
this equipment. Acslstance w Avallable Trom the
dietcdbutors of your Terex product and from the
Terex manulactuning faciliby.

When opernting o hydraulic coane, the operator akould realize that
bydraulic and roctural competences, NOT TIFFING LOAD, i often
the determinant of Hiting capeolty.

Thersfors, THE DMEEATOR MUST BE GUIDED SOLELY BY THE AP-
PROPRIATE MANUFACTURER'S LOAD RATING CHART when consld-
ering kad woights. The manufectarers rated loxds muast never be

rxcardad.

Followw the recommended oparating and malnte-
nance proacedures snd ksep your maching operal.
ing at MAXTMUM EFFICIENCY. Ugs the Suggested
Crane Perlodk Ingpection Check, Tist provided, In
addiinn, we STROMGLY TIRGH thal a MAINTE.
NANCE LOWG bz kept in conjunctlon with all main-
tenance performed on The machine,

If you degive any special informetion regacding
the rare and operalion of the machine, we wiil
gladly furentah it apon wagiest. Beraiss we build

varous types of equipment. we ask IThet you in-
chide your machibne moadel and 2erdal nomber o
all eotrespondenee 5o tiat we can provids the cor-
etk intormation,

The informabon, specifcations, and llust-ationa
in this publication are based on the information
in eHect at the time of approval for printing. W re-
serve the nght i make changes at ary time with -
cut abligaton.
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SUGGESTED ROUGH TERAIN CRANE INSPECTION CHECK LIST

This chack li£t is to be usad in addition to the information provided in thiz manual to properly aparate and rmalnlain
the: mmachine.

z :: = E [
ITEMS TO BE = g x ITEMS TO 8E E O
INSPECTED 3 § 4 g HSPECTED & § g E £
& CHECKED 60 | i@ = b GHECKED & w | 9| g
E L F =
= Eﬁ = z
| -
VISUAL INSFECTION # BOOM ANGLE
{Gamplata kinchine) IMDIGATOR o
OVERALL HEADITAIL/BRAKE LMGHTE I
CLEANLINESS 2 & 4 - WaY FLASHERS 0 |
HYDRALLIC 8YSTEM HCAR
iLaaks or Damaga) (i o
AIR BYSETEM CBELE SPOOLING |
iLaaks or (amana) ] PROFEALY D |
e ot e e
HYORAULIC WEDGE [
FlLUbD i} SOCGKETSE (] |
EMERGEMNCY AXLE FLLID |
ETEERING SYETEM o LEVEL W
TRANSMISEION SWING AEDUCER I
FLLIRD LEVEL B FLUIZ LEVEL w |
ENGME CRANKCASE DRIVE SHAFTS |
FLUID LEVEL o & U JOINTS W
FUEL TANK TIRE & WHEEL CONDITION & |
FLUID LEVEL I: INFLATRON PRESEURE w I
RADIATOR IR
FLLID LEVEL ¥ REGULATORS i
MACHINE AR CLEAMER
LUBAICATICN G ELEMENT w
ATTACHMENT CGLUTCH & BRAKE
PiN BOLTE o LIMKAGE & FikE w
MUFFLER/EXHALEST WHEEL LUG
SYETEM L MLIT TOHRGLUIE w
ALL CONTROL FAaK BELT
MECHANISMS & TENSIKAN W
INSTRLIMENT STALCTURAL MEMBERS &
CALGES o WELLS W
CLUTCHES BOOM SMEPECTION
& BRAKES i) w
WIRE ROPE, SHEMES BATTERIES &
& GUARDS ¥ STARTING SYSTEM |
TWO BLOCEK D MAGE ALCOHOL
PREVENTION SYSTEMW ] EVAFPORATOA i
LOAD SUPPORTING SWING BEARING
COMPONEMTS SONDITION =] BOLT TORQUE P
FIRE EXTINGUISHER MACHINERY
K GAaRDS o
BACKUP ALARM LOAD CHART &
D SAFETY WARNNGS P
==
% Inspect SVERALL machine [Includineg cartdar] Tor oracks, wekd gaparalivn, lsahz, damage, vandalsm,
IMNEFECTHON CODE INTERVSALS MOTES:
O - DALY M - MONTHLY 1. Indicale mapasiion resull by thecking in fhe salistclary, adiesl, or repair boees provided.
W - WEERLY P - PERICHMC 2. Whan appropriale, anlar your diagnesis on back of pape fof repairs oradfsimants mada,
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INTRODUCTION

TIPS (Y SAFE OPERATTOR

Salety i a lunetion of gperating techiique, main-
lenzoxee and management. It is the responsibillity
of all persennel invehed In a given praject, in-
Cludirg the eperator. slgnalnan, hand line han-
dlers, malntznence peraonnel and the Individoat
ragpenaible Tor Ihe job. All must be camndtiad to
accident avoidance and to the practice of good
sakety hehits.

Familigrity with the trane is a precequisile of safe
operation, Before putbing your crane to use, botl;
operators and maimtenance personnel should
read and be thoroughly fawiliar with thiz mapual
and all additional publications supplisd with the
erane, auch az the angihe Manufectyrer's manu-
al. the load rating chart, the parts manuat, lukr-
catlom and maintenance instmuclons, Wire Rope
Usaers Manusl, PCSA Std, No. 4, CIMp Crane Us-
&r's Salety Manual, and Minimum Ssfety Re-
qQuitemwrents lor Work Flatlorms.

It thia subarction e listed the tore serows and
common subjects requinng salety precaubions.
Given the constantly svelving safety standsrds
and techiisues neceasitated by intivations and
changes in the construction industvy, no list of
precamtions can remain complate Kot loaxg, Therg-
fare. in additton o folowding the general aalety
rales and precautions oublined In this subsec-
on. uge common sen=ze and good judgerment
when operating your crane.

Lal WARNING|

LOAD RATING CHART Froroinent among L
aafety measurcs undque b0 cranes in the sole rell-
ance dpon the manufacturer's kiad raliog chart
ag & guide to Hfbing capacity. Tielying upon signs
al Hipping bo warn of an overlosd condition can re-
galt in machine damage o personal inpury. Lilt-
ing capacity in hydraulic cranes ks muest ofien
determined by hydraulkc ] structural compe-
tence, oot thppiieg ead. Gelore roalung a W, AL-
WAYE consult the Joad yating chart mounted o0
the side of the pegeivelr and in the operawss b
to the 1ight resa of e vperator. A detalled ey -

pretadon of the laad reting chart iz given in sec-
ot 3 of this manaai,

Varlous types of operational aida an be mounted
on eranes. Some akls are ntended o mowltor
apecific operating functlons and o provide audio
and for visual signals te the crane operator when
presct limits are approacled or exceeded, Other
trpe=s of akls are bairietr or protectve kinds. Con-
gult yeur distibutor regarding the availability of
these operational aids,

Ho operational akl ks 2 substitule for the opera-
wr's own alertness and thorough khowledge of
the operatien apd understanding of the pulk-
lished physical capabilities and Emitatons of his
crane.

HPERATOR Dy quallfled aperators should be
authcrized to operate the machine, and thoss so
authorized should do so enly when physically
£ndl mentally alerl The operator should be famil-
lar with the harards and necessary safely mea-
sures uhikque to the operacion of bydrmelc
Cranes.

OUTRIGGERS Always uae outriggers when re-
guired by the load rating chart. Cerfain lilt capac-
les are based on oulrigders belng fully extended
and properly set, Reler to the load vating chart

before making any Lift,

DOUTRIGGER SETTING Mever set the oubriggers
on a weak or unstable base, such as rocky or ex-
tremely solt ground. or nesr a hole, The crane
tay tip during a Hit, resultng lo personal injury
ar property damage. Where ficon footing or level
ground {5 pot otherwise avalable, [t should be
provided by substantlal dmbers, solid blocking,
ar other siructural memberst su ffickent to distrll-
ute the lead so 38 nel to exceed the sale hearlng
capacify of the underlying material, and to enablke
lewveling of the crane,

laamexl: Angasl 1938



INTRODUCTION

LIFT COORDINATOR Orne peraen showld as

sume regpondibiliby [or coordinaling all faccts of
the lift, He muat kakee into conglderation the sper-
ator. the crane, other persosinel, bystandors and
the aurrguiding aresr, He must be totally alert to
the hazavde involved, have n-deplh krowledge of
proper Lt proced ures and cxertise good common
ecpl Al gl Hrmes,

LOAD OESERVATION Watch the load at all bmcs
when the crane 1z being operated.

LOAD OVER PERSONNEL Mever swang the load
wwer  porsonnch Hecp ovoryone from bencadn
keads, Use bhand lnes to guide loads whensyer
S BErY,

LOAD SUSFENDED IN ATR The operator alweakd
rerwiin at his stabion ready for emengency actlon
af all Hmes while B load 18 susponded.

PERSONNEL ON HOOE Nover opcrate fhe ma-
ching with pereonnel oither on the hook ov lead,

OVERREAD CLEARANCEE Alvaya be on the
alert for overhead obatacles and be sure there g
adegquate side clearante when travellng, Get the
aggiztance of the mon on the ground when clear-
A sarmot be ascerlained from the operators
poattion,

ELECTRICAL POWER LINES RBelor to ANSI
Etandard [R5, pasagraph 5-1.4.6. for gulde-
linceg geverning the pperation of cranes near olec-
el lires, Care must be takon thet ne part of the
cranc at laad comes in contact with, or vioiates
the pinlmum allowable clearance required for
aperation of crancs near clectrical lines.

A DANGER

o £ o
Fig ﬁﬁ

Shauld conlact cceur, Stay on the erane unbl the |,
boom ls deared sy watll the cuareent 15 turned off,
Beep ali peraonnel off the crame., I yva nnwsl leave
the crane, JUME. O HOT STEP GOFF

SWING BRARE Always adjusl Ui swing brake by
adjusting the contiyl linkage when there Is an in-
dicadat of slipping, Personal irgury, ur properiy
damage souhkl resull o Lhis precaulion s neglect-
cd.

TRAVELING WITH LOAD All crane load ratings
are based on nonuse of Lhe travel funcepn s e
hacdlng lnada, ilowever, coanes may Le ublised
for plvk and carmy operatons. Travellng withy sus-
pended loads Invwolves so many varkables such as
ground condibons, beom length, momsplag In
wlarling and stoppang, etc., that 1t is imposaible o
ilevise a singk standard radng procedune with
iy assurance of sabery. For auch aperailons (he
user musl evaluate prevalling conditlons and de-
teomine sale pracueoes, exerclsing precastions
such as the followlng:

1- The bwoto shall be carred straighl ower the
feoné of e crane,

2. Travel speed reduced 1o sull conditkons.
O Mainbabn specilisd re presaures,
4. Avoll sudden starls and slops.

5. Mrovicle Bag or restrdnt lines Lo snab swinging
of the load.

6. Kesp load as close o the gound as possibde,
To8el Uie awing Trake.
&, 3¢l e mechanical awing lock.

fasued: Augusl 1993



INTRODUCTION

MOVING CRANE Never sttemprl R get on o ol &
crane In mobon.

BRIDGE CAFACITY Cherk the caparcity ol any
bridge to be croseed to datermine whetTzer it wAll
supporl the weight of the crane and Inad.

SLING CHECK Aiways be certain that all alings,
thes and honka Are proqarly plareed, seonre. of ad-
equate capacity and tn gond conditlon before 1ift-
img loads.

ROPE AND CLAMP INSPECTHON Always nspsat
all ropes and nlamps dally,

ROPE BEPLACEMENT MNever operate the crene
with wern oF damaged mope, Consult the “Wire
Rope Tlaers Manual®, ne PCSA Statdard Mo, 4, or
ANSI Standard BANS fie gulde lines sowvering
mopt mspaction and riteria lor replreement.

ROPE WRAFE Mever operate the crene with en
madequate Tope resens on e drooms, "He lens
thias too §2) full wraps of rope shall remain o the
drums with lzads or front and attackhment it &x-
trenye posibons stpulated by the manufacturer.”

HOIST ROPE PARTS Aluays use sulficlent parts
of rope for htavy crane hfts. Maxiwum 1fling ca-
pacity can be oblained omiy when the hook hlack
13 reeved with sufficient pants af line. Reler 10 the
load rating ciarl ard the applicable pages of this
manual for reeving recommendations.

MOVING ROPE Always keep hands clear of naces-
Ing rmpe,

ROPE TENSION Always maintain adeguate rpe
tenels. Lnadequate holat rope tenskon on the
witwch when bowering light loads can vagull in ca-
ble damage thraugh kinking. Lonss wraps an the
winch dirurm may shp, causing the rope m jrrk
and impoac shock loading on the boam. To pro-
tecl tear by personnsl and property maintain ad-
equate hoist Tope tenawn.

PARKING BRAKE Always et the parking brake
with the parking brake switch whenever the
crarie 19 left etanding, Always relsass the parking
brake hefore moving rthe crane,

AIR SYBTEM PRESSORE Proper air system
prexsure mus! he mainlained aiall times foe o
etatin of ent hrake spabem. Mever attempt any
operation il the low pregsore warning light iz M-
minated or the waming buzzer 1w aounding.

BANKS AND SL.0FEBR Javre- leave the crane on or
near the edge of Any hank. or excavation which
rmight glve way. Back the crane away feorm such
ar#as whan it is o be et Wl or unatrended fr
mare than a bnal pardod. When parking the crans
on A slope, dan't tely solely on the parking brakes
mectians m. Set the pathing brake and chock the
whealz . Whenesrer poasible, park on bevel groand,

SEAT BELT All crane cabs are enulpped with a
weat belt for wee during transic and svel, [tie
rerommended that the seat belt he used,

ENGINE IDLE Always malntain aufliclent engines
spead b charge the hadery whenever idling the
sngine lnr extended periods. A woltmaler indi-
raies the bactery output. Idle the angine for & fewr
Taimtes befora turoing off the ignttion.

LUBRFCATION AND ADJUSTING Always stop
the ¢rane and ceass ali operation before lubricats
iIng. cleaning or adjusting.

REPLACING GUARDS Ahrays replace guards -
mediately after lubricating or adjuating  the
crane. Bemave any tools from the crane and stare
thiem belors rezuming operatinT.

SLIFPERT CONTROLS AND SORFACES Eeep all
ones At pedals free of grease and mod b pre-
vent accddernits by slipping.

Handles, stens, walkways and platforms must be
kepl free of grease, oils, Moels, noud. spow and ice,

Eandfpamted or sther grit frpe antl.slip surfaces

must be renerad whenever the syrface bepins to
appp_ﬂr whrn.

lasued: Aygnst 1008



INTRODUCTION

ANEI ETANDARDSE Many aspecls of crane opera-
tien, inspection and testing ot discssed In
stanwdards published by the American Nalonal
Standards Inetitute. These standacds ae updat-
ed om an annual bazls with addendos which are
sent by ASME {0 the originai purchasers of the
atandard.

Terex recommtmends that you purchase and refer
to the followsng standards.

AN ASME BI0E  Mobilke & Locomotiore
Cranes (Latesl Veralon)

These stondards can be purchascd from :

Ammertan Soclety of Mechanical Enginecrs
United Englnectdng Conter

345 Easl 47th Strest

MNew York, WY L2017

TIRE PRESSTURES Mainiain recommended e
inflation pressurez in all dres, This 8 shown oy
the “Lond Ratlng Chart”.

When driving, some increaas in ticc precaurce
2ah e expected due to hend generatbed by Friction.
Dirarspteds may aleo produsce increcased prea-
sarex. In such circumsiances, NEVER RBLERD
THE TIRES, instzad slow dowmn or stop until the
tre=t ol

(A& WARNING|

Al WARNINT

The explosive shergy stored in a Uoe and Ting as-
sembly under pressure makes chapging carmer
and off-road thes hazardous. Death or personal
iy can sotur while handling or maintaming
[hese tires.

CAUTION

Special procedures piust be Rollvwed and special
tools muat be used (f tires are to be changed suofe-
l¥. Wheonover poaatble, ket your tive seivice com-
tamyy bandle this Job. IF you miust cleawe a Une,
folltw the sicp-by-step instructions detnitad in =
tire manual, Should low presaonrca make i soes-
S0y to add afr, oever stand beside the Llice, In-
stend. ust an crtenslon hosc long cngagh to
perrit you to stand behind the tire ead, Always
vuge & tre cage or equiFakent probection wlien
adding adr,

FAKE FRECAUTIONS WHEN FILLING TIRES!

losued; Augual 1583



INTRODUOCTION

NOMENCLATURE

This mancal contalng instructions and Informa-
ol on the operallon, melnokenance, lubrcation
and adjustments of the Roogh Terrain Crane.
The operator should el alempt to operate the
machine before he has dained 2 tharough

urederstanding of e matenal presended in the
mllrwring pages,

Te akd by wrederstanding the conbents of ths man-
val. the kilowing txems will always have the
meanttgs plvety whenever they are used.

4 QUTRIGSERS .. ... ... .. ... ...

RIGHT HANDYLEFT HAND . .. ... ... ... ...

The uppersinuchre weldment, swing mechs.
nisam. Sountenveight, cab.

The teitsoopic coane boom with hydraulio wineh,
lift cylinder, hook block assembly, jib arange-
ment.

The chassis complete, power wnit, awlng haaring,
trapamixsion. planelary Axles, nutrigger assem-
blies,

The heaims, oylinders, Ooats, boxes, hyrdreaolic
rontnal system,

All relerences to right oc ket basd will comespond
ta the operator’s right oc It hand when e s (ae-
tng fonward fram the apera®on’s seal, wilh the tear
monnbed enging to hig back

lsaued: August LY



INTRODUCTION

RECEIVING A NEW CHEANE

Care had Deen [aken to enaure that your new
Rongh Terrah Craoe #s delivered 12 you in [ully
eperabile condiloo. Belore Uie cranes are shipped
[rorn the [Betory. they are grecen a linal inspection,
dudng which, systems and Individual epmpe-
nents ars cheched apainet specificationg, Al
crare functions are then tested.

After ardving at the Dizmibutor. the crane is in-
spected lor posgible demege sustained in tranatt.
Damaged or mizsing pariz are to be noted on the
kill of lading or advice nots and the same repdcted
0 the shippers Or cemiers- 1o this manner. all
parties concerned are properly protected until
the reapoosibillily for such damage o shorlape is
dotermined.

Betfors formal delivety Lo the purvchazer, Lhe rew
et s inspectadd by hoth the purchaser and the
distributor. The purchaser receives frstraction in
the operation and inspection of the crane, A lol-
low-up inspection is made by the distsbotor aller
an initial penod ¢f uge by the purchaser, Duedng
thiz perad, we strongly wrge that the vser main-
tain a Jdatly log of all inspections. service and
malnienance performmed. Abnormal nolses or
sulsperpect performpaties should e aoted,

2% shoulld the conditings under which they ocour
These sTuiild e repotted (o Lhe thatributor &t the
Ume of the follow-up Inspeciion.

Cclore slarting the crans, study thla manwal
carcfully, it will pay you dividenda later in Lhe
[orm of {ewer troubles and bettey performance.
Exprrenced, ag well az lhexperiencad, Gperators

writl Benellt by caretul study of all material pre-
senied here because, in prepaving 3 expressly lor
the inexpenenced, we have included many im-

tanl daglls net ordinarily fovid n 8 manu-
aclucera matual of tiks kind,

After the operator has thoroughly Inmilanzed
Eumsetl with 1hizx manual, he shoald carefally in-
spect the crang before attempting o start the en-
gine. Referto the Suggested Crane Pedodic Safety
Inspection Check List and to Section 4 of this
manual when making the inspectlon.

For the operating and maintenancs Insirictions
for i Power Uindt, vefer to the anging manulae-
Lurer> manuwal.

SERVICING THE CRANE PROFPERLY

You will find that thils Rowgh Torraim Crane will
raquire lezs attention than other types of con-
structnn aqulpitvent, Hoteever, do not ba misled
by this. Tk ot inoee your crane becauas it i
less demanding for mainteoance. THERE 15 NGO
SUBSTITUTE FOR PREVENTIVE MAINTE-
NANCE" A definite Scheduled Maintenance pro-
cedure shoild be planned and carded oput
regularly. In Lhis way Irpuble in-the-making” 13
discovered belore extensivé damage and expen-
sive dovwntlme ococurs.

*"The sevicing procedores dncorporated o thig
manupl are meant to o wsed by capable service
perachnel oniy, Do pot atteropt te odjust o repeir
any components on thia crane without a thorsogh
knowledgs of this sqguipment. BEAD THIS MANII.
AL COMPLETELY.

Izsuad: August 1908



INTROTMICTIOM

KRMOW THE MAINTENANCE THAT 15 REQUIRED
FOR TREOUBLE-FREE OPERATION,

Your distributor has qualified factory trained Ser-
vicEmen Lo perform the more technical servicing
of this crane such as checking hydraulic pres-
sures and relie! valve settings. Rely upon him, he
knows his business, Let him know if there are
any unusual sounds or a change in crane perfor-
mance. DONT WAIT UNTIL A SERIOUS PROB-
LEM ARISES! It may be a minor problem that, if
left to continue, could develop into a major prob-
lem and possible breakdown. Distributor servies-
MEr cin 5ave you money and keep yon working.
Don't have somebody else “bolch” it up and then
end up calling a Distributor Serviceman to “hail®
you out! If you should have occasion to repair
your crane yoursell USE FACTORY FARTS,

efficient operation of your crane. When ordering
replacement parts, be surc to give the Serial
Number, Model Number, Engine Malke and any
opHonal or spectal equipment that will help 1o
identify the correct component parts.

DESCRIPTTON

This Rough Terraln Crane is a self -propelled, ful-
Iy hydraulic machine featuring upperstnicture
control of both traveling and work functions.

FOWER FLOW Fower originates with the rear
mounted engine which drives the transmission.
The transmission drives the three hydraolic
pumps which supply fluid under pressure to all
work functions. The tandem pump delivers fiuld
to the work functinn control valves located in the
carrier, The other pump delivers fluid to the out-
rigger cylinders through lines mounted in the
carrier and to the in cab steering control valve
and awing valve. Metered fluid from the stecring
control valve is routed to the four steering control
hydraulic evlinders mounted on the axles. When
8 enntrol valve s actuated. the fluid is directed
through the rotary manifold to that circuit to per-
form work. Hydraulic eylinders actuate the out-
riggers, boom, telescope and boom  hoist
functions. A hydraulic winch raises and lowers
the loads and & hydraulic motor swings the up-
perstructure,

CARRIER The carrier s 2 two axle chassis of all
welded box type construction with four wheel
planetary drive axles available for off-the-road
operation. Motive power is transmitted from the
engine and converter to the axles through the
transmission. The machine has a rigid mounted
FACTORY PARTS are specifically designed for
this crane and will ensure the continued safe and

front axle while the rear normally oscillates.
When the upper structure is out of travel position
rear axle oscillation is automatically locked oul.
Three stecring modes are provided: Four wheel,
front wheel only and crab steering. The carrier
brakes are air unils, A parking brake automati-
cally applicsa whenever the ignition switch is
turned off or the parking brake switch is manu-
ally aetuated. The carrier mounted cab featuses
designed-in comforl and convendence to reduce
operator fatigue and ensure high productivity,
The six-way adjustable sent has arm rests, head-
rest and adjuatable back angle. The tinted top
window reduees glare while permitting a view of
boom, lead and other objects overhead.

UPPERSTRUCTURE Thi: all welded upper strue-
ture is equipped with a hydraulic winch, four sec-
tion telescople boom with an antl-two block sys-
tem. large diameter boom hoist cylinder, and
hydraulic swing mechunism, The upperstruciure
is joined to the carrier by a swing bearing which
is bolted to the carricr and bolted to the upper.

Issued; August 1998
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CONTROLS AND INSTRUMENTS

Thiz acction ke intended to amihenize the opera-
tor with the controls and msbruments provided
for the cperation of this machine. It shouwld be
emphasized, however, that merchy knowing the
controds i inadcquaic preparation lor oprrating
bydrandic cranes, Do e atternpt b2 operate the
machine unttl the other accuons af this maoual
hawe boen covered. Bections 1 and 3 arc espectal-
ly important with respect o machine operating.

HMagranis of e varivus carricr amd upper con-
vty are Hlostestsd o e following pagdes, A list
of these cuntrols and (mstruments ane SlEwWT op-
posile sach lustration. More detaiked explana-
{non of eath contrel o instrament follow U
samk ongder as they appear In the nomber key,

TRIVERSAL EYMEOL IDENTITICATION
FLOOOLIGHTS ENGHE @ ENIME O .@.
T{iNY R NNaG PRESSLURE
HORN PUM? = COOLANT
":'r DISENGAGE "’ TEMPERATLRE $
TRANSWISSION
ELECTRICAL @ PARFING ﬂ oL
SVSTEM 0N BRAKE TEMPEARTURE
ELECTRICAL .
@ SEFVICE (o asr iy
SYITEM OFF PRAKE
|ITION O @ UTGGERS ﬂ Lo n
ENGINE MO @ AR PRESSUPE 'Q' I\
ANING SHFETY
Page2 - 1 [asust: May 199E
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CONTROLS AN INSTRUMENTS

L A L

o s e e e
W e e D

L5
16,
i7

15,
ta,
213,
21,
22,

24,

25,

2T,

CONTROL AND INSTEUMENT KEY

1C:MITION SWITCH
DIESEL STOP
COLD STARTING AID (OTT.)

. FUMP DISCOMNECT (OM REAR DECH)

ACCELERATOR,

HAMD THROTTLE

INSTRUMENT WARNING LIGHT
LOW COOLANT WARMING LIGHT
OIL PRESEURE GALUGE

FUEL CGAUGE

. ENGINE TEMPERATURE GAUGE

. HOUR METER {Engine Caompartment}
- YOLTMETER

. TRANSMISEION TEMP. GAUGE

TRANSMISSION QL PRESSURE GALUIGE
TRANSMIESION SHIFT LEVER {F AR

TRANSMISSION GEAR SELECTOR
LEVER (1.2.2)

HIGH-LOW RANGE SHIFT SWITCH
AIR PRESSURE GAUGE

LOW ATR WARNING LIGHT & BUZZER
BHAKE PEDAL

PARKING BRARE, EMERGENCY

- STEERING MODE SWITCH

CUTRIGGER EXTEND-EETRACT
MASTER SWITCH

OURICGER SWITCHES
BUEBELE LEVEL
SWING LEVER

2B,
249,
» SWING BRAEE FEQAL RATCIET

5

£ HEES

HORN / SWTNG ALARM
SWING BRAKE FEDAL

RELEASE

SWING LOCK

BN LOWER PEDAL AND LEVER
LGODM RAISE TEDAL AND LEVETR
BOOL ANGEE INDICATOR - nat =houmn,
BOOM TELESCOFPE LEVER

. MAIN WINCH LEVER
37,
34,

AUXTLIARY WIHCH LEVER [Dpt

WINCH ROTATION INDICATORIS)
[(On Lever = Mot Showr)

. LEGHT SWITCH
41,
41,
42,
43,
44.
4%,
45,
47,
48,
. ANTI-TWO BLOCHK AUDIBLE

TURN SIGHALS

DASEL L1GITTS

WOHEK LIGHT SWITCH

WIFEK

DEFROSTER

HEATER CONTROLS

[RCUIT BEEABRERS

FIEE EXTIMNGUISHER

ANTI-TWO BLOCHE WARNING LIGHAT

WARNING SWITCH

ANTI-TW{» BLOCHK EYFASS EEY
SWITCH

Fage 22 -3
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CONTROLS AND INSTRUMENTS

ENGINE CONTROLS

- MGNITION SWITCH - Turns "Om™ and “Odf

clechrieal clrouits aivd slops the engine.

. DIESEL STOP - Shutz off fuel to enfine.

3. "QUICK START" - Recommetded for amblent

temperatures below 40° F. Follow rmanofac-
turer's Inatructions regarding ks wae and the
handhing and sterege of Auld capaules.

. PUMP DISCONNECT - For cold weather start-

ing or extemded travel. Pull up 1o engage
pumps. The unit 18 cquipped with mechani-
cal-type disconnest. Engtne must be stopped
to engage pumps [located onrear deck).

. ACCELERATOR
. HAND THROTTLE - Yerndar type control with

edtustment feature,

8.
.

r T ’ "
T i
11 [
=)
o -

INSTRUMENT WARNING LIGHT/HORHN -
Indicates high engine temperatire, high rans.
rission temperalure, low engine oll pressute,
and low coolant, If the Lght 7 horn soutida
while the cogine i running. stop the engin:
and check gauges on the Instriament panel,
LOW COOLANT WARNING LIGHT/HOEN

ENGINE OIL FRESSURE GAUGE

10, FUEL GALIGE

11. ENGINE TEMFERATURE GAUGE

12. HOUE METER (ln engin: compartment)

13, VOLTMETEE - Indicates battery condition.

14, TRANSMISSION TEMPERATURE GAUWGE

15. TRANSMISSION OIL PRESSURE GAUGE

Indicales tranemisson convertor charge poes-
sure. Mormal range i 180 10 220 psL

Pever drive this machine whet transmission -
vertor charge pressure i3 below 180 psi

Fage 2 - 4
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CONTROLS AND INSTRUMENTS

e —

TRANSMISSION CONTROLS

L6, TRANSMISSION SHIFT LEVER - F-N-R

JAICAUTION]

Do not make directional shifts bettween forward
and reverse whille the vehicle is in maotion as dam-
agie Lo the drive train can occur,

— ———

17, TRANSMISSION GEAR SELECTOR LEVEER
Ist, 2nd, and 3rd Gear ratios.

UPSHIFTING AND DOWNSHIFTING - Full peosaer
shifts between ranges under load may be made
without endangering the transmission or drive
train components.

Downzhifte showld not be made when the vehiele
speed exceeds the maximum speed of the next
lower range. Downshilting at excessive speeds will
overspeed the drive irain components with possi
ble resultant damage to drive shafts, transmission,
eto,

I8 HI-LO RAMGE SHIFT AND REAR AMLE DIS-
CONNECT - Shifts only when transmission is
in neutral. Hi-Rangeautomatically shifts inte
2-wheel drive and Lo-Range inte 4-whee] drive,
The machine may have to be moved slightly to
completely engage or disengage. Do NOT
ATTEMPT TO SHIFT WHILE MACHIME 15 1M
O TION

[ AIR BRAKE SYSTEM

8. AIR PRESSURE GAUGE - 105-125 optimum
operating pressure,

20, LOW AR WARNING LIGIT & BUZZER -
Will warn when pressure {alls below 65 pai.

21. BRAKE PEDAL - Actuates air-over-hydraulic
brakes. Do not atternpl to drive the machine
until the service brakes are fully operational
(tiormal operating air pressure is reached).

22. EMERGENCY /PARKING BRAKE SWITCH
The parking brake automatically engages
when the igniilon s switched off. The dash

switch is for engaging the bralke while the igni-
ton swlteh 18 o,

lssued: May 1958



CONTROLS AND INSTRUMENTS

| STEERING CONTROLS i

23. STEERING SWITCH - Provides the following:

mEWE

2-Wheel Gueer

ACAUTION

Switclr o crab or 4-wheel steer only when both
axles are centered, Otherwisze, steering will be im-
ited and may be locked.

If wheels should become locked, switch to 2-wheel
stemer. turn front wheels, switch back to crab or 4-
wheel ateer and center wheela.

Exercise caution when the upperstructure is nol in
the travel position as the steering will appear (o be
reversed when the hoom = over the rear.

OUTRIGGER CONTROLS

24, OUTRIGGER EXTEND-RETRACT MASTER

o ¥ SWITCH - Selects direction of movement of cyl-
//"—_\\ 26 inders.
/ |

. 26, OUTRIGGER SWITCHES - FOur {4] switches
m control outriggers. Selects cylinders to be pper-

= '"“--,.__,__ {:;i' ated.
SO (D% Toas ] o 26. BUBBLE LEVEL - The machine must be Jev-
Fe ( F"‘ﬂ? elled prior to lifting,
=]
@
]
i

Page 2 - 6 lssed: May 1908



CONTROLS AND INSTRUMENTS

SBWING CONTROLS

27,

a1.

SWING LEVER - Push to swing right, pull
to swing lelt. When the upperstructure is
swung 107 off front cepter, the rear axle
plvot oylinders are locked Into positlon to
maintain stability for crane work.

. HORN

. SWING BRAKE PEDAL
.SWING BRAKE PEDAL  RATCHET

BRELEASE - Pull and lock to permit opera-
tion of pedal, Beease to allow pedal o be
lecked in applied position.

SWING LOCHK SWITCH

(st} Z-position pin tvpe lock prevents upper

rotation during erane travel.

foptl Gear type 360" lock allows upper to be

locked in any position.

Always engage lock before travelling the crane.
NEVER ENGAGE THE LOCEK WHILE SWING-

[NG THE MACHINE

Page 2 -7
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CONTROLS AND INSTRUMENTS

J2.

g3,

33.

S

ATTACHMENT CONTROLS

BOOM “LOWER®™ FEDAL AND BOOM
"LOWER" LEVER

BOOM "RAISE" PEDAL ANTY) BODM “RAISE"
LEVER.

BOOM "RAISE" /"LOWER" LEVER.

BOOM ANGLE INDICATOR - Indicates bhoom
angle

- BOOM TELESCOPE LEVER - Push to extend

bnom - Pull Lo retract boom. Pushing the lever
beyond the detent engages the “high pressure
regeneralive mode” providing a higher extend
apeed bul reducing the extend force available,

a6, MAIN WINCH LEVER - Push to lower load. Pull
tn raize load.

*NOTE: Twe speed winch will operate in low
spume] rmocde ONLY if operating telescope
simultaneously with the winch fimetion,

37, ALXILIARY WINCH LEVER {OPTIONAL)

3R, WINCH ROTATION INDICATORS [OPTIOMNAL)
- Mounted on winch control levers.

Page 2 - B Tssued: May 998



CONTROLS AND INSTRUMENTS

| LIGHTS |

bl

i

« Y

* 1 |

[ L []]

9. LIGHT SWITCH - Push right side for head
lghts ete., left side for dash lights only. Center
position is "OIM

A0 TURN SIGHAL SWITCH - Turn signals do not

turn off [cancel) auvtomatically,

42, WORK LIGHT SWITCH

ACCESSORIES

43. WIPER - Push lcft side Tor low speed, right sice
{or high speed, and center to turn “OfF.

41, DEFROSTER (OFTIOMAL} - Push left side for

low speed, right side for high speed, and center
to turn “0OFFT.

45, HEATER CONTROLS (OFTIONAL} - Pull the
temperature control knob to the highest tem-
perature position and hold START-RUN-OFF
switch in START POSITION. The green HEAT-
ING indicator light must Hght imumediatehy. 171t
does not, refer o Section 5, “Troubleshooting™.

LA]WARNING]

W the heater falls to produce heat within 30 sec-
onds, turn ofl power Immediziely to prevent bulld-
up of propane in the burner bead, Refer to Section
%, "Troubleshooting”, io determine the cause of the
malfunction.

The amber FLAME 5W indicator light must Tgiht
within G0 scconds afer pniton. When 1t does,
relepst the START-BUN-OFF switch o the RUN
position, If the lght goes off, again move the swilch
o START and repeat the procedure wntll the lght
stays on. Adjust the HI-LO control to the desired
temperature. Both indicator lights will remain on
uriil the burner cycles off wnder control of the HI-
LO control and the microswitch.

To shul off the heater, move the START-RUN-OFF
switch to the OFF posidon. The green HEATING
indicator light should go oul immedaiely. The
heater may not shut off immediately because it
ncorporates purge cycle circuits, The blower will

Page 2 -9
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CONTROLS AND INSTRUMENTS

continue to run until all the fuel in the burner is
comsumed amd the heal excahnger cools suffi-
ciently to open the flame switch. When this ecours,
the blower motor will stop and the amber FLAME

SW indicator will go out.

46, CIRCIIIT BREAKERS - The circult breakers are
all manually resettable, When a condition
occurs that overleads a clircull protected by a
circuit breaker, the cireult breaker button pops
up and the circult 1s broken, Correct the prob-
lem and push the button down o reset the cir-

cull breaker,

47, FIRE EXTINGUISHER

LE-L1

M

ANTI=-TwW0
BLOCK

This machine is equipped with an anti-twa Dblock
warning system designed to alert the operator of
Impending two-block conditions {l.e., a condition
where the hook or hook block may be drawn into
the boom point sheaves]) and disconnect the boom
dowm, winch up, and boom extend function corbrol
linkeages. Boom raise, boom retracl, and winch
down functions remain active.

If your crane is equipped with the MicroGaurd RCI
system, the anti-two block svstem ts built into the
MicreGuard ECIL

NOTE:  The illusiration and descriptions far items
48-50 on this page should be used only i
yorir crane 15 nod equipped with the Micro-
guard RCT system. For cranes equippead
with the RCI system, see the MicroGuarnd
44 Operation section of this manual

48 ANTI-TWO BLOCK WARNING LIGHT - Located
lop center of the dash. A visual warning Hght
indicates when a bwo-block condition s
approaching so the operator can take appropri-
ate counter action.

49, ANTI-TWO BLOCK AUDIELE WARNING SWITCH
= A switch has been provided to activate an audi-
ble warning systern (in addition to the wvisual
warningl to warn of possible approaching two-
Block conditions.

50, ANTI-TWO BLOCK BYPASS KEY SWITCH - A
switch has been provided so thal under ceriain
circumstances, an operator may override the
antl-two  block sysiem: therehy allowing  the
hook or block o be drawn closer to, or in con-
tact with, the boom point.

It s recommended that the sysiem override ey be
uscd with discretion. Unwarranted use of it to over-
ride the shut-off systern can result in harm to the
crane and danger to properly and personnel.
Whereas, the key can be used to override the sys-
em In o case of extreme emergency, the operator
must exercise sournd judgement,

Fage 2 - 10 Igsued: Moy 1908
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OPERATING INSTRUCTIONS

SEAT BELTS

SOME SUGGESTED USAGE AND MAINTENANCE INSTRUCTIONS
FOR SEAT BELTS

. Wear your lap belt low and snug,

. Manually adjustable lap belts and shoulder harnesses are

adjusted by pulling the loose end of the webbing through
the buckle or adjuster,

. Seal belts using automatic-locking or emergency-locking
retractors are self-adjusting,

. Hand wash webbing with warm water and mild socap.
Rinse theroughly and dry in the shade.

. Do not bleach or re-dye, because such processing may
severely weaken the assembly.

. Inspect seat bell assemble frequently. Anytime it does not
operate properly, or if there are any defects in the webbing
(ie. torn or frayed), the scal belt must be replaced.

. For a non-locking retractor belt, completely extend the lap
belt from the retractor(s). After adjusting the belt snugly
{see # 2 above], attempl to pull additional webbing from
the retractor, If no additional webbing can be pulled from
the retractor after adjustment, then the seat belt is
adjusted properly.

Pege 3 - 1 lemued: May 1845



DPERATING INSTRUCTIONS

PRE-START INSPECTION

The follawing {tems should be checked sach day
before stzrt-up and the start of eperations, Also
zee Section 4, “Daily Check.”

ENGINE OIE Th+ lave] should be gt the full mack,

COOLANT The leve] should be near the top of the
tadiator tank.

LEAHAGE Mole & ground checls below the ma-
chine for signs of ieglo,

MIEL Engin: fuel and propane/dicacl for the up-
per unit heater should be adequate for sustained
aperations.

LUBRICATION Feriorm the dally lubrication az
tequirdd] tn Hye Lubricatcn Recommmendadons,

HYDBRAULIC 8YESTEM Checlr hoees, tubes, com-
ponesnts, réesepnirt sipht gnoge. vobeea, punopa,
mctars, connections, rescrrir ol tomperature,
i¥lireler mounting buchings and pina.

LINES ANTF BLOCHS Inspect the hoist lines, holat
bk, hovk lntch, and ball hoolk, as well as the
crave afachment In general far readiness.

SAFETY EQUIPMENT Check the =alety squip-
ment, includivgg all Ughis, brakes and hozacd
WAL, devices.

TIRES The bves shoukd be checked for proper
pressure before traveling the machins. The tres
should only be chetked when cold. Refer to the
Tirz Pressure Chart on the Load Raling Chart,

WHEEL NUTE Tormue wheel outs to 400-500 Fr.
Lba. Tighten dasly during the frst 50 miles of ser
vice on fiew Lnits and any HUme the wheels heve
been removed, Tighten nuts alternetely around
e whiesl.

GENERAL CONDITION Inopcet the machine In
generad lor weor, lealtage ond damags.

ATR TANKS Opcn the air tank dradn cocks te blow
aut molsture and sedinent.

TRANSMEESHIN OIL Chock the tragsmission ofl
level i ol 13 2 3 Inches abowe the Tull mark there
i3 coough 10 atarl the engine. After Be coglng has

becn started and the tranemisskon war mec 6z 180 -
200 deg. F allow the = ko idle and cnsure that
thye flukd lewrl 1s bobweca the “full” and “add™ rerdes.

FUFL FILTER Watcr shou'd be dralned from the
water scoarator op a Dally Bazia. For fatther jnlae-
matken, Scc Scetlon 4, "Enginc  Maintcnoncc
Checha".

ANTI TWO-ELOCK EYSTEM Ingpect all anl- o
bleck svdiches Fownd on bogin. jib. and auxihary
sheave heads for domage. Check the frcodom of
counlerercight attached to these switchos: and alzo.
tat counterwedght 15 aftached around coorect lne
of hwisting cablc in the proper manncr. Loepect all
clectHenl connections and witts as well as the
enflre kogth of cakle avtachied to the cable recl and
IH's connections for cvidenoe of exccaslve wear,
datage, or bnproper Installabion Check spring
Ioaded coble recl for proper fonslon and e Insure
that reel is lTee o rotate. Verlly viswal and audible
warning devices by liting each of the counter

welghts,

NOTE: A warning lgfn will oppreer 2o the dosh
mouried ol ard o agdible  sigmod
stnidcbel B Poecrch oF hiviy soieh i in QN
POSUTOIT.

This crage 18 cquipped atth & disconnect system on
the conleol linkages., A chieck of this system should
be made prior to Witing. Hoist the hook Yock to the
bagm point 3¢ that actual contact between block
amd ant-two block counterweight is made. IN all
functions are operating propetly. winch holsting
will cease and de boom cantot be exteided or Low-
ered. Should any of these funclions continue, dis-
conpect systom 13 fancloming improperly and a
complete syatem check must ke naade, Boom raise,
boom retract, and winch down-Menoetons tenwaln
active and «All be unallected by anil-two block sys-
L1244

CAUTION

When performing  discomnest  test, care
should be taken as damege may resokt i dis-
conmect aystcm malfonctions and the hoak,
block i drawn imto the boem podnt,

Page & - 2
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OPERATING INSTEUCTIONS

STARTING THE ENGINE

Onee the pre start inspection has betn com-
pleted, the sngine may be started. Al ambient
ternpergbures over 32 def, Fo oon Cummins
Engines, follow e stoutng procedure bekows,

. Opern the govertdr B the idle position.

2. Mowe the transmission shalt Tever o the oeatral
Prositin,

3. Put the parldng brake switch in the “ON" poai-
Lidh.

4. Tum the igmiblon switch to the 08 poaition.

&. Turn the ignition awitch to the "START' poattion
Lo start the engine,

Fzlease the ignitlon switch key as acon as the oni-
gine starts. If the engine slalls during the Aart-up
procedure, allow the engine to stop revebing be
fove reengaging the storter,

Do not cngage the etartcr motor ko pngete than 30
secondsa at a thne. Should the engine Rl 4 start
within 30 gxgonds, allow the starter molar bo ool
for 2 minutes before altempting to 3t the englne

again.

Once the engine 1s glarked, check the gauges oo
propor readings, [Mhe gawges do not register nor-
o] readings, aslop the engine ond determine the
cause. Aveid full Throltde operallon when the ¢n-
girve 15 cold, Abveays allow the engine bo reach nor-
mal operating temperature before commeoncing
anerallons.

NOTE: €n mmchines  coquipped  with
burbrochiarped  eragpiree, e ol pressure
proione MUST reglster IO psi (60 kpa) at
ille speed to ensure il lebrcoten of
rirbocharper

OPERATING THE ENGINE

If the engine oll pracsure gauge does not cagister
normal aperating pressure within 30 seconds of
starting. zhut down the englone, determite (e
cawvss and effect repalrs before pestacting the &t

pine.

When the angine reaches: operatiing tetnperature,

operationg may begin. While the enging is run-
ning, check the gavgea st frequent Intervals and
be alert for any abnormal engine sewnds of faulky
ENgiee perior marne:

MNOTE: Most alternotors hae a specd which
mst be excecded to hon them on 0t (s
recarrmeilet Bt The  engiw be
spoaded] up b al keost 275 speed ajker
steri-up el befere  any  evtended
ceriods of [ RPM operation to mainfon
brrttery sfardge.

When dling for cxtended perinds, malntain ayg Idle
spesd sulficient to provent the battery Trom belng
dechicged.

Throttle down 1o hali speed or slower with i ko
ftr at lmast & minutes before eopping- This gives
the engine a chanee to cool ofT gradually before it
iz stopped.

NOTE: Thiz cool down perind s cxtremely erifieal
ol mdettines eguipped with fuelodvrge:d
ergpnes dier lo e eoressive DUl up of
heal dyrtng normal ead aperations.

Consult the engine manulacturers manuoal for
further operating instructions.

Page 3 3
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OPERATING INSTRUCTIONS

COLD WEATHER STARTING |

At ambient temperatures below 32° F on all Cum-
mins engines, the "Guick-Start” device should be
used before engaging the starter. Push the
"Quick-Start™ hutton for three seconds, release it
amd engage the starter.

The handling and storage of "Quick-Start”
should strictly conform to manufacturer’s
recommendations.

AL very low temperatures, when the englne is dif-
ficult to start and operator experience so ndi-
cates, follow the starting procedure  outlined
below:

L. Meengage the pumps.

2. Start the engine as described above, using the
"Quick-Start” device. ALLOW THE ENGINE TO
WAHKM UF. This is recommended so that opti-
mum engine power is obiiained at low speed for
the protection of the hyvdraulic system.

4. Stop the englne.

+. Reengage the pumps.

5. Restart enginde,

S =

HTT N ON

EBE ALERT FOR SIGNS OF PUMP CAVITA-
TION. The hydraulic oil provides lubrica-
tiom for the pumps. When too heavy ox
stiff, it will not flow fast enough to meet
pump demand and a vacuuwm or "cavita-
tion" will be created. A "screaming” noise
indicates inadequate pump Ilubrication,
and, if allowed to continue for more than a
short period, will result in serious damage

to the pumps.

Il caviiation noise is noticed, the hydraulic oil
must be wormed by use of a reservoir immerston
heater, When the reservolr i warm Lo the touch,
the starting procedure may be continued, Refer to
the lzbrieation chart for the recommenced il wis-
cosity for the winter acason.

E. Be alert for signs of pump cavitation as
described above, Incroasa ongine speed GRAD-
UALLY, allowing sufficlent Hime to warm the
sysiern before commencing operation,

r JUMP STARTING AN ENGINE

Position the vehicle with the booster batlery adja-
cent to the vehicle with the discharged battery so
that booster cables can be connected easlly to the
batteries in both vehicles. Make certaln vehicles
da not foach each other,

l. On both vehicles, turn off all electrical loads,
Sel the parking brake. Place transmission in
"PARKE.T

2. Determine whether the discharged battery has
the negative [-) or positive +) terminal con-
necled to ground. The ground lead 15 con-

nected to the engine block, frame, or some
other gosd metallic ground. The battery termi-
nal connected to the starter relay 1s the one
which is not grounded.

3. Be sure that vent caps are tight and level on
both batteries, Place a damp cloth over the vent
caps of cach battery making certain it is clear
of fan blades, belts, and other moving parts.

The following steps must be performed In
sequence:
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OPERATING INSTRUCTIONS

JUMP STARTING AN ENGINE

d. O a negative grovnded system. connecl both

ends of eme cabla o postive(s] terminsda of
ench battery,

. Cetinent aie erpd of the otber cabile b0 negalive
(=} tarminsl of the hooster battery,

. ot other end of cable. away from batbery.
e éngine block, [fame, or somom other dood
melellic ground - except carburetor or tubimg
an vehick with discharged baftery.

. Maks certzun thal all eables are clear of ian
hlosdes. belts. and other moviog parts of bodh
engines and b sure everyone 18 standing away
from wehicles, Then start the eoghne with the
hrengler Dattery. Wabt 2 few minot2s, then
atlempd 1o start the engine of tihe vehicle with
the discharged battery,

. After gtarling. allow the engine to 52turn to ke
speen] and cemove the cable sonnection st the
engineg hlock or goodd meiriie ground, Then

remove the other end of the same cabl= from

th* booster batiery.
L& | WARNING

WARNING - BATTERIES FRODUCE
EXFLOSIVE GASES. Thosr instrucltinms are
deslgned to minimize the explosian
hazard. Keap rparks, fames, clfaretiag,
&bt away froga batteries at a1l finges -
protact eyes at oll tioves - do not lean over
batterts duatng this operation.

Eoth batieries should be of the same voltage,
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OPERATING INSTRUCTIONS

VEHICDLAR OPERATION

The Rough Terrain Crane js capabls of both off
road and lmitad on-road travel. The kind of trove]
nrvlentaken will datermine how the carfer 18 oper-
At

Befors maving rhe erane. elther around the work
albe o belwaety sites, carefully consider the terrain
type, rnd ot ik Grd any hazards likely o be
encenntersd entoute Think the move through in
advance and carry 1t out safely,

PRE-MOVE CHECHK LIST Pefore moving the crane
10 arkl [rom job sites, make sure the folloving
salery check have besn mads:

|. Lewtk Lhe upper struciure awing brake. Engagpe
ihe swing lock.

2. Serture hoist black La the bumper 1sop. If thie is
impractical, pull v snid-two block syetem
eourierweight up b within approxdmatety 17 of
fhe losd sheaves, or uniil biock lightly contacts
hrain head, Use the ant twn block overvide
switch to lemporarily bypasa the o block sys-
tetn disconnecels, Failure to pull Lhe hook block
et the head when ttaveling, or ko secuars i o
the lmmptr ring, il reenll in sxcessive awing-
ing of the hook block and possible damage to
maciitne.

“AUTION

Continning to poll the block wp after com-
tart has heen pande may resdlt in demnage
to the koom hand and shoaves.

F. Verity thad the hvdravlic cultigger beans ane
Tlly retracked and secored with retenlng piny.

4. Disconmec! e s pounp i the crane 13 bo Te
driven more than approcimately 2 midles,

%, Shill i high range fawoe wheet drve).

. Chieck the dices for proper iInflation pressure s
indrcated on e “Crane Lowd Chat”.

7. Check ihat the roar whes]a are cenbersd and
swrilche Lo 2 - whee] shexr,

8 Adpust the seat and mbrrgrs for clear vision to
the rear.

8 Checlr that the ransmizsion el préssuce iz
witiin the netinal eperating rangs of 240 10 260
ps=i. Low pressure moay Indieate & wfaom charge
purap. clagged Miter, or Low 4il level,

Kever move the carvder IF the transmiseion
oll pressume is balow 00 psi. Law prossure
will et tratemiagion slippage and Con-
acquent pramatore failow of the elatch

packs.
MOVING THE CRANE The procoduare for imnvng a

cranes w as lollowe:

1. Start the engme, following the proccdure glven
in the topiz “Startdng the Englne-.

2. Allow air pressure buildup.

3. Apply the swing brake,

4. Apply the moing locls.

S. Apply the Service Bralkc.

6. Ralease the Parlting Brolke,

7. Select the desired tranamission range.

Goiodl Judgnrent in the zclecdon of gear range and
route of tnvel 15 essential when operating off the
i,

Though designed primarily for wee in off-road con
cibonis, there may be fngtoncea when highway
tavclia neeceeary. In such inetances, the crane is
subject to the same regulatlons which gotern the
aperatlen of other heavy eguaiprnent on pubhc

reada. Adcquate lighting, flares, Nags and safcty
equipment Ehould be o the cranes at all timea,
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OPERATING INSTRUCTIONS

When operaiing on hard sarbaces, ose high
rangs two-whasl drive only. Falbee: to do
40 AT rasult in severs drive Hine "gHndup"
amd cophpoipent Talloee,

The aperatar may start from rest in elther high or

low Tanga, depending npon which anges I8 apEas
priate ta the errgin and Hwe expected travel speed,

In addifion th condifans of tervain, gear selecton
while traveling iz also determined by reransmission
temperatare. Normal afwrating emperatune s
160t 200 deg F, 1WMThe camemission temperature
Haes above 250 deg, F, {121, deg C.) while trav-
eling, the rrane mngl be stopped avd allowed o
el ShF to veutral and run the engite &t 1000 -
12060 RFM. The temperature ahould deop rapilly
in the engine conlant temperatinre I the fempesa-
ture doed wnt deop, Troubde 12 Indioated. and
should he determnined before moring agaim. Oer-
beating generally neenrs dne Inoworking e oo

bigh a gear rafio.

IM?} NOT SHOT OFF THE ENGINE WHEN
THE TRANSMIESION 1S5 OVERHEATINIG.

REVER SHIFT EETWEEN FORWARD AND
REVERSE WHILE THE CRANE I5 IN
MOTION.

Hrrlo range shifts and rear ade discommects,
should oniy be performed when the transmission
18 1 neutrel. Hi-range automatcally shalts into
tera wheel drive and Jo-range infs four whes| dive.
‘The ctane may have 19 be moved slighily to ooim-

pletely engage or disengage

When shitting Detwseen ranges Is cequired, crane
travel musl be stoppad before shiltng. Heaus
travel in 1st gear and upshilt IN copditions pethil.

Full peowier ahitita uneder load may be made with-
ot endangeting the tranemisslon or drive coomnpo-
reetits, Howevar, dosnishilits should not be made
when the vehicle speed exceeds the macuimuem

qpeed of the next Iowver rangs. Downahifing at ex-
reaghe speads will averapeed the drlva traln com-
ponents with poesible repuliand damage o the
drive shafta,

Do not travs. for axtended periods at wide apen
throttle.

Obeerve the restrictions glvem in the Ffol-
lewing ¢hart durlag on-the-rond operatlon.
Maximum permissibic ranning intervals
are given Im terme of hawry of cravel thwe.
Sinp the crane when cither Bkt has bean
rasched {whichever comen firat] and allow
Lhe tlres to conl 1or the petiod indicated.

Faainihig | Cosoing

Tirs fize PiogE. | Spead | wterval | Parkd
(PSI)
2n 2
MPH | HOURS |20 AN
1600 X 4524 PA. | 80 g
a4 1
HOUAS | HOUR
20 2
MPH | MOURS | 20tk

WNSA2E-24PR (T | pve

a |t 1

HOLRS | HOUA

Belare atopping the engine, put the transmisgion
in newtral, and reduse the engine apeed.

Always idle the engine lar at least 5 minates before
slopping it Thiz= glves the engine g chance o cool
down and prevents overheating which can be
cavsed by localized hot spots in the engtne, The
#lle spred must be high enaugh bo charge the bat-
fery but nor higher than halt speed. This cool
down period I3 extremely crtical on machimes
equipped with & turbocharged engine.

Afler several minutes at idle. the engine may he
shut off by pushing the engine stop button, Turn
the ignlttion switch to the OFF position after the

enging has stopped.

TERICLE TOWING If the vehlele §s oo De towed, it
wrilt be necestary to run the éngine at idle speed be
lubricate the transmission Clulches. if the =ngine
cannot be o, wwing must be limited to 3 mph.
atid ene mille |may total), N exessded drive lines
must be diseooneeted, tow at 20 m.p.h mao
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OPERATING INSTRUCTIONS

TRAVELING AROUND THE JOB SITE

CAUTION

When travellng around w Job shie, It ia very
Important that the crape operator i very
Aware of what 13 happening with the coane
A% wedl an wilh of ber vehiickes sl prreon-
nel o the job wite. The crans operator
thould chesren the fellewing roles as well
e good commen senee whilke moving a
cranc around a job site.

NOTE: See the O TIRES LIFTS" IRSuchions
Jound [ater in this section Jor IRSIUChons
on moyig the crane with a boad.

= Cammy the baom over the Iremi anby.
- Lock the swing breke and swing lock.
= Secure the hook block or ball to the bumper

laop or tadss the hook bleck or ball close to
the boom head sheaves before moving.

- Make surs all outnipgers are completehy

retracted belore moving the crane.

Stow the hoom io the boom rack or leep the
boam at 10° or less boom angls

Watch for overheasd absimuctwns such as
trees, power lines, or bridges.

- If the terrain i2 rough or wneven #t may be

necessary o travel at a reduced speed o
prevent instablity or danmage tor the mrane.

« Operatitlg on steep prades requires cantion

becavse the ol i Uk engine or ananns-
sict will move to one side of the eogine o
transmission,. A a result, the engloe or
transmiasion may noi be iy lubricaled
which could damnage the enghve or Lransins-
sich,

Since cranes have an inherenty high center
of gravity, the operator must be very careful
on stegp side slopes to awoid Upping the
crane,
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OPERATING INSTRUCTIONS

MARING A TYPICAL LIFT

LIFT PROCEDURFE In making kkite, ths operator
sl suesessfully coordinate several crane func-
tivnis, Theae inelude the boom ralae/ lower, boom
extend fretract. lead hodstflower and swing ane-
tions, Although sxperisneed operatore teod to op-
erate two or more of theas (unctions
simullansousky, (he kit procedure can be broken
dowsm into the following sequence of operations.

OUTRIGGERS Srt the cutriggers ae [bllows bafore
imnidatdng any Hitng operationa:

I. Remove the putrigder beam retaining pins.

2, Sat the |4) sutriggers with the hoom aver the
=11 of dwe c=ane, not the slde. The conrols for
the gutriggera are nounted on the dash. The ex-
tendf retract master switeh must be sotoated
belore the appropriste fonetlon sudiche: can be
actuated to operate the mitriggers.

lA[CAUTION]

This ka a feature designed o prevent accl-
dental actwation of the owatrigreras whdie
1lke crane ks in motion becaoas the STEER-
NG IS NONFUNCTIONAL WHILE THE OUT-
RIEGGERS ARE BEING OPERATED.

The outogeger brams MUST EE FULLY EXTEND-
ED, and the crone lovoled poor to cxtending the
boom or Hung leads, To achicve this condidon.
the sutrigger exlinders should be extendsd unti
the tires are raised free of the supponting surface.

CALTION

PFULL exiengion of the outrigger cylimders
shoald be avoided if not neccesary 1o kevel
czanc and raisc tlrex clear of grommdd
breoause oil cxpansion nmder cxtreme boat
conditicns cat inte c¥lindar peal faflurn.

Check to #nsure that all heams are lly extended.
Level the crane wsing the hubide indicator to de
termine when a level conditlon is achleyed, While
operating the crane. frequently check and level the
matriggers between Jifts.

The qperator must exercige sounnd jJudsg-
ment In pogitioning the owtriggers. The
ounirlggers ghauld not be aak newr hales, on
roeEy ground or op exiremely coft prownd.
Setting the owtriggers in xuch locations
may regml! In the orane Hpping, coausing
permconl injury o propecty damage. Where
a firm fooliog or level ground i not other-
wise avalletde, it shomid be provided by
subsentlal timbers, solid bocking, or
otber structural members sulfficlentd 1o dis-
tbute the load 0 ar not 1o exceed the
safe bearing capacity of the undedying
materlal, aod to conbe levellng of the
Crane,

Froper poaltloping of tha outygeers 1g crfiioally -
portant 1o hoth the safety and effectirensss of
craring opetations,

A. U=e the load rating chart attached fa e crane
tor Inderprat the conditions and lonitadions et
exist when making a Tilt wiith the crane. Tha de-
tarmining factenrs are Iitad Inad. radius, hadm
angle, working position, holst line rgeving, tire
presguce, travel data, and use ufaJil‘.l.

LA]CAUTION]

Thet logd rating chart ralucy uwsed in the
szamplcs may mat be the samc a» thoss oo
your load rating chari. Use ithe pombers
bom the chart attached 10 Yo crane
whemsvay meking Hit calcointon.
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OPERATING INETRUCTIONS

MAKING A TYPICAL LIFT

A[CAUTION

Alvays coneider. anticlpate, andfor deter-
roims by trkal the mazimuam amount of wice
rope which will b+ paysd off the winch
drum ta perform each different crandmg
application af this «Tans. Be ruiw t0 pro-
vida for me s thoo %o foll weape of wire
rops remadoing oo the winch drum as
specified a abll applicablc cinne opranting
saloty standandy.

The Increased possidhty lor madequats wraps re-
haining on e wirkh dosm occurs when operat-
Ing with a higher number of paris of ine than are
required for the oad being Keed, particolarny at
langer boom lengths and high boom angles,

Suflicient ware rope 15 hdatly proveded oo allow
the hook hlock Lo rezch ground leve] when reeved
for the requticed pares of line indicated on the ca-
pacity chare for all given leads. Resing with more
pants of line than requicad oay resnll o all of the
wre Tape being payed off the whinch drum.

The intent af this caatlon 18 1 prévent eny possi-
ity af =ither reverae winding ol the rope on the
wmch drum, which could cauie breakage ol the
winch rape. or of unseating the rope wedgs in the
winch drum, which could resull in the uncon-
trolled jali of the hook bleck and Ioad.,

4. Ratsa the hoom to the requirsd angle, consofe-
ing the Rated Lead Indicaror and Sor booo 2ngle
incheaior which indicates boott angls relaiye Lo
UPPET FTFCILre,

The hoom elevarlan 18 controlkd by hand lever. To
RALSE the boom, showly pull the lever back. To
LOWEFE the booimn, slowly push the kever farward,
Improved contral 15 sbtainsd by pperating the en-
gine at kaurspesd while “metering’ the contnels, Al-
ways operale and releass the controls slowly to
mirimize dynamic elfects of the Ioad, During a fidt
where precise control of the kad 18 required, de
noL auempt 0 use more than one function al a
[Efnn2-R

AUTION]

Always oconsider poasibie  obstroctioss
when varying boaom height or langth! not
only those to the front of the cab ut the
Umsa of Lthe adjmtsent, but those which
may ba spoouniersd during swings.

Think the swing through, considenng all obatz-
cles. Defore making the suios.

Mever hold the controla in A “setivated”
positlon omece the hodtflowsr cylimder or

extend/retract cytinders have maaoied the
Hmits of thelr travel. Thia con ddames over-

heating of the hydraalic okl if i 1% ywo over
rellel for prolonged perbods.

5. Swing L= hovm over the load.

gt Structure awing i€ controlled by e awing
lrvrer, To swHng the upper gtructure to the FIGHT,
PUSH tive [ever forwserd To swing LEFT, FULL the
Irver harkwatds Swing speed indreaass az the -
rar B8 moved further fomaard or back. Swang speed
alao varies with the rngine spesd.

Felore altempting o swing the npper structire,
make sure the swing hrake da not ==t and the
awlng lock i not engaged. Ee centaln Hhat na oh-
structions will bleck the swamg.

When ready, fry Ior a smeoth, confrolled, sale
swing The swing shoold e SLOW. Brart the awing
ALOWLY and allow the load to badd ap onby
enough momentut to carry | thiraugh tothe point
whers it ks 10 e lowerad.

Begin skrwing the svhng in advanees of the point
where the Inad is to be Inwered. Slowr Lhe swing
CRADUALLY, 20 that it appears to “roast” toa stop
ovrer the desirsd spot

URADUALLY slow the swing by use of the swing
lewver. First. triowe Lhe lerer bo the neutral position

Fage 3

14 Izsucd: May 1988



OPERATING INSTRUCTIONS

MAKING A TYPICAL LIFT

and then VERY SLOWLY itite the spposil swing di
tection position as ceqgilired 1o slow the swing, Ap-
Py the evrang brake., with the foo!l pedal. when Cie
swing 1% stopped or when cmengenicy situatioss
dictale thot the awing be lerminated abruptly.

If properly executed, the lood will hang motionless
when the swang is berminated I the lead is oschl-
lating. the w¥ing was made too rapidly ond/or

stopped too abrapthy.

TAUTION

Stopping the awing too abrupely wiil canse
the load to oacillate and impose side londs
on Lkt boom. Heowuse side loadimpg can
damage boom, ALWAYS ETART AND ETOF
SWTNGS GRADUALLY.

Never pull sbdeways with a crane boom.
crane boome are not designed for exces-
give gide pul? and may collapse if subjected
o exceasive gide loading.

6. Extersd the oo fo the desired kength. Do not
extand the boogy Turther fan necessary 1o per-
frerm (he ThE.

EXTEND the boom by pughing the extend-refract
lever FORWART) and FETRACT it by plhing the Je.
ver BACE.

AJCAUTION

Whils artending the boom, e suue to pay
out apfficlent hoist Tope to prevent the
hook bloek fram being drawn up to the
boom peak. The foree of the evtend e¥lin-
ders onn caslly break the heist e, dop-
plog the hook bBlock and lead whiclh meay
resall §n pecsaonal injury of properly dam-

age.

B2 sure full powered sections are extended equally
bBefore Lifting load, If sections are ot of phase,

stop the Uit and determoine the cause of the mal-
Mercton,

The boom extond functon on fhis erane has two
poailione and two spreds, When the lever 18 all the
woy forward, the regeneraidwe mode provides in
ercased spocd. With the kever approxamatcly onc
hotf of the way forward, inereased “FUSH’ {2 avait-
able a: redweed apecd.

7. Lowier the hook block to the load and fasten tho
hoale.

Before malkdng any cranc Ik, make sxee the hook

8 properly engaged with the albngs. or ]lfting
devioe cmployed to make the Ufl. Be corialn the
hook latch i3 nol auppertdng any of the lopd.

A\ WARNING

Pedeei. 0T b ] Bl 1O TN LOCeT LGS
On PG B3 URDER KLAC K COMIFTIONE. IT kit NOT
BT D DT AN ANTEFOOLNN IYIGE, 35, G-
ThOM EAOULE & E 0 S T B N T LY
DN B RTATI b AW O THE LOWD. FBp oo
IREETEUTHOM OF T reE LATCN M ST IiC W T

X I AL (T 1 R I OPEAATTAN Lok O T b0 e

Hutsting or lowericyg of Lhe Ioad wilh the winch i
crnbulled by Ure wloch lever. LOWER Uw Tow Ly
pushing the lever FORWARD and RAISE Whe 1oqad
Iy puliingg e bever BACK, Ioipovved conlrol s obe
Laliwed by wperaling e englue al low speod wlnle
mmetenig” the tonirol, Abvays actuate aiml rehease
Uity lever siuwly to mlniolze dysdooks ellects of the
I aind Lo presenil "Licd vesting” of Upes calble un
the winch druem

To alnft e werrchy o bgl=speed imode hre winch
lewer 1s rvwved through tee uormal “low spred”™ po-
sitkn and then further, shifing 8 second vakre
spoul. Waen slowing Uwe winch, reverse the above
procedure &0 bong the lvad to a gradual stop.
YWhen the winch iz operated 0 This maode, avail-
abke Tine pull 15 reduced o approximatcy one-halfl
of the normal vaiue.
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OPERATING INSTRUCTIONS

MAHKING A TYPICAL LTFT

MWOTE: Too speaed uinehy wnrll apavaie it bue spoed
e CTY B aprraitng felesoopss, scdliors
tuach, or a cam bBuckef simulfoncotsiy
uith the udmch funsiions

B. L4t the load ko the desired helght, [tis good op-

eratiag practice o pol lift the load any higher
than necersary.

The erane is squipped with an anti two-block sys-
tem whirh Includes 2 wammmg light, aodible
alarm, and contrel disconns=cts. When the hooi:
Pk or ball aclivaie 3 comeclly installed and
maintalned apti bo-black eyetem, the black or
hall will not reise. the boom cannot be extended
and the boom canoot be lowered. To return to an
mperating corddition. mdher Jovar the hook o ball,
ratract or raige the boom,

The nperabor may aesd b0 rades the hook bBlogk
beynond rhe point at which the anti two block ays-
tem s Activated durng rigfing or travel The
aparabor may overrkde Ihe system by vzing the
key switeh (shoum i sobeal and insfrument zer-
tions).

CALTION

Continuing to pull thr hlock wp after con-
tact has becn mads with 1he hoom hesd
may roault ln damage i bhoom head and
sheaves or the oable may be broken caus-
ing the koad e drop.

9. Swing and so08 The [oad over the location srhere
it 13 to be depoalted.

LWFT, THEH SivileG
2nd

10, Lower the Inad and unfaster. the hook.

1CAUTION

When spotting the losd it may ba peces-
sary to ahlar the boom length of boom
angle. In making these adjustments, the
aperattr mwst guard egaind exceeding the
cated brad mx determined by the load rmt-
ing charta.

When operating a hydraolic crane, the operator
shoukt realize that hydraulie and strucigral com-
peteince, NOT TIPEING LOAD, is often the determi-
nanl af Jifing capaclty.

Therelers, THE OPERATOR MUST BE GUIDED
SOLELY BY THE APPROPRIATE MAMNUFACTUR-
ERS LOAD RATING CHART wheti constd
Inad weight. The mandfaciurers rated loads must
never b exceeded,

Cranes which are actory equipped with ausiliory
ennches may reguire addillonal coonterweight U
ihe auxiliary wincli 13 renoved, Reler 1o the capac-
ity chart lload rating plate) for the requlted coutr-
terweght total.

—
A[CAUTION|
Whon lowerimy light loads, b= suore to
maintein sofficient cable tendoo to pre-
vent the cable frem hevoming loose on the
cahbla drwm. Lovse cable can slip and then
bipd suddenly, caoslng “jecky” lowering
amd shock Joading of the boom. Looss
wrapa Taay form loops which can e ower-

laln when tha cable iz wound onto the
wipch drwmn. These cooditiovte ¢am resuit

Lo persomal Injury ar propenty damage.
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OPERATING INSTRUCTIONS
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oy | erel cxnnms enk.

EUERGENCY ETOF Bobh o e
lmaged, paims doan, mowe am
berk 3nd iorth roe o riay.

Fa L]

/

TRAYEL. Am eedandenl bomeaad
hand opan ard WNghfy resed
make: pshing modon in dincion
of el

|

TRAEL {Boh
{24 im b o b malking & chru-

DOG  EVEROTHING.  Chep |bressiae o sich oy jsgic-

hitil i i ol Doy,

) Gdan ol b, Fowaid Oof

{inatsonre (o el crarmss ey

EMTERD BODM  [Talasoping
Boes.] Badh fistss i lont & asly
# i [ruieks poiniag duls

AJ[CAUTION

i
NETRAST BOOK 'ng
Baome )y Both ek W Danl of
by will thumis poiniag T
e et oisar

AL

aom | Ore’ Hand Sl O
e i fronl el chas| wilh hori

Ymaping chesl,

AETRACT EEE-H.' [Teiasorzing
Beapm § G Hare Bgmal. Oee Fai in

|rory! o chizst, M el pacs i ooa 1.
aad ead of fin tapping chasl

KNOW THE CRANE SIGNALS! Poor commu-
oication between the operator and person-
nel divecting lifts can result in property
damage or personal injory.
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DPERATING INSTRUCTIONS

HOET LINE REEVING

SEE PAGGES 5-13 AND 4-33
3R CABLE AND SOCHKET

ALDCILEARS WINCH SPRECIFICATIONS

MAIN YWINCH |

WINCH DEALD - END

VEDGE SCCKET
- WITH CABLE

LEAL - EMLY CLAMP FOR

FOR EVEN SAFETY

HOOK BLOCK (

BALL & HOOK i j
1 ( ; CENTER SHEAVES
DEAD-END  #
FOR GDD
FARTS LWE
i
* :"F PEAD -END FOR TWO
~—~— PARTE JIB LINE

: * ATTACH THE  ANTI P (]
TWO-BLLICK  WENSHT é& o
O THIS LINE ABHEAVE HOOK BLOGE
NOTE:
SHEAYES |N BN HEAD AND 800K
BLOCK ARE WUMBERED FRACM LEFT
TR FGHT A5 YIEWED Fred THE QP- PARTES 0fF LINE | 1 3 x q 5 u. ?
EAATOR'S STATEOHM. 0 INDIGATES = e i TR T R R B
RIMNED EMD OF ROPE. BCHHA HEAD e W[ 23 40 ) 230 | 04D | 1-2ad
kA, OO S080 | 18,100 | ET 240 | 35,020 ] 45400 | B4 410 | &3, 580
HODE BLOCE, () 3 a0 14 gD | 284 204D
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OPERATING INSTRUCTIONS

HOIST LINE REEVING

When rzeving the oranes in preparation for any job.
it shouid be kept in tind thed hoisting and lawer-
g speeds decreane as the number of parts of Iine
increases. For the most eflielént wse of the crane,
it 1z thersfore desimabbke to uec the minkmum e
guired umber of parts lor lifting the load 2z de-
terminied by velgrming to the lead rabting charct,

This crane incorporates a “Quick Reeving”™ boonn
head and black which do net require eomeval of
the wedge snd socket from the rope in erder o
shange the resring. Femoval of two pine in the
bwearn, froe artd threes Io the hools blocle 5A11 Bljow
the wedge and socloet to pass through.

[AICAUTION]

Never nxe lasg than the tambor of parts
called far by the load rating chaxt.

(M1t j3 not peactical o alier e eeving durng the
oourse of the wirlk, fhe required oamber of rope
parte musd be deteronined oo Lhe basis of tw
heavicat load to Le Hles] dunng opesralions,

When the reguired number of sope parts hias Leen
determined, vesve the rope a5 slown o Uie prev
aus page. Afech a wedge bype Mot sochet to he
wire rope dead ond ard securs iU W either Lhe
boom peak o ok Block as reguired. Teasd end
the rope on the hook Block for an odd ke of
Iinc parts, and on the booetn peak Tor o) even aaom-
ber of palis.

Alach the and two-block oreighil L Hwe anki two-
Bocle awiteh and 1o Uie fivsl pact of loe as sl
a0 the previous page, The ant! two-block chain
ahowld be 43 inches lotig Verily Lhat the chain 1y
ot Teisbed o konrled slber insLalloton.

Tt che antl two-bboch syslein by Hiting e an
twei-Dhock weighl. The Helil aod audible alarnes
alvvuld b actualed in Lhe cab and e b
down),  lroom exlend, and wihwh up conlrgls
sl disconmect,

L

¥

o

fs slupped fron the factory, the crane has suflis
clenl wire ropee provided to alow the hook to each
Eround level with acy boom length and alevation
when reeved with iainlmuom parts of Yrve reguired
for (e losud Deang Uited. Refer to the Crane Capac-
Ity Chart for paurls of e required.

WIRE ROPE SPECIFICATIONS

MAIN WINCH

FTD. 58" din. 6XK19 OR 8437 CLASS
WTC TEG. LAY WIKE ROPE
MINIMLIM BREAKING STRENGTLL 17.9 TONS

OPT- 5/8" ROTATION RESISTANT
COMPACTED STRAND 168X15 OR 1210
MINIMUM BREARING STRENMGTH 22.7 TONS

AUVXILIARY WINCH

|TD.-%/6" dia. GX19 OF G327 CLASS
MWRiZ FEG. LAY WIRE ROTLE
MINIMUDN DREAKIMG STRENGTII-17.9 TONS

OPT. 2/8" ROTATICN RESISTANT
COMPACTED STRAND LEXIS OR 19X15
MIMLAUM BREAKING STREMGTH 22.7 TONS

Page 3

i5 Teaued: May o0



OFPERATING INSTRUCTIONS

| TRANSPORTING THE CRANE:

The hoom ertend sections should be
restraloed to prevemt gradual poll-cut
when fransportlog the crane onm & =tmi-
fraller. The hydraule syatess %l o bold
the secilons sgainst the hard hraakimg
Jalis while thve e in beiog trasaported.

Restrain the honm by snogging the hook hincl
ggainst the boomn heard, o secure 1the boom head
bkack tn the base sectian of the hoam wirh chains
ar cahle. An sxtended(ingl hanm can cause sib.-
stantal damage.

SIDE S5TOW JIB

DEACAIPTION

Two oplional jib extersions are avallables Lo pro-
vide additional boom reach. One is a 26 L (7. .93
m} 3ide stow swing-on one-plece latthee ype jiby
that in offgattable af OF, 15°, or 300,

The second jlb oplion 15 3 26-43 (793 - 1311
m} gide miowe swing-on lattice orpe jib, The jib is
sxlendible to 4.3t 113,11 tn) by means ol 2 17 [t
(% 1% m] manual pulloat Hp saclion.

Each optionil jib extatsion is pinned dirsetly to
the ends of the sheave pins. When ool in uge,

the jlb can be wnpianesd om the boom head
ahd storad on enounting brackets on the right
gide of the boof base sestion.

The 26 EL |7.92 m) jib wetgha |, 100 pounds 499
Agl. The 2643 # (7.92-12.11 m} )b weighs
L.500 pounds 1680 kg).

Eaforo srecting or atowing
the jib, cosurs that oo
persannel or chetaches pre In
the swing path of the jib.

Cage 3 - 18
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OPERATING INSTRUCTIONS

ERECTING THE JIB |

Jib Starage Brackeds

Arti Two-block
Switch

. Extend and set the outriggers.

. Folate the upper structure to the “owver front”
position.

3. Retract the boom completely,

. Boom dovmn b minimum boom angle to allaw
ease of installaton of the jib pins.

. Install the upper and lower jih mounting pins
in the right side of the boom head.

- Attach a guide rope to the eve on the bottom tip
of the fib.

. Baise the boomm o hinrisondal,

. Pull down and rvotate the T - handle to unlock
the jib from the siorage bracket.

- With the englne at idle, slowly extend the boom
io 35 feet [10.6 ml|. A= the jib elesars the slorage

brackets, the jib will swing out approximately
45°

10, With the engine at idks, slowly boom down io

minimum bpom angle while another operator
uses the guide to control the speed of the jb
rotation. The jib will swing sround until the
left side mounting holes line up.

I1. Install the left upper and lower jib mounting
[rims,

1 2. Remove the goide rope.

13, Disconnect the anti two-block plug from the
jily anti two-block socleet and connect it to the
sochket on the boom head. Move the dummy
plug from the boom head socket to the anti
two-block socket on the fib,

14, Reeve the hedst line over the jib sheave,

15. Tesat the antl two-block system by lifting the

antl two-block weight. The light and audibde
alarms should be actuated [ the cab and the
boom down, boom extend, and winch up con-
trols should disconnect.

17 Ismued: May 1998



OPFERATING INSTRUCTIONS

ETOWING THE J18

Jib Storage Bracksts

fore erecding oF sTowing the Jib,
thet o pergonrel oF obEla
Bare i e swing path of the Jib.,

L. Extend and sel the outripgers,

L Retate the upper steoctare b e “over {romt™
position.

3 Make sure the singer is in the stowed position
and the jib offs=t 1s at 0 olfser.

b Mowntineg Plrs (4)

AR Twro- oK Hiug

Arti T'p-block So0kat

It anti two-blook saelet to the boom head ant
bwo-hlock sorhet,

5. Extend the toom o 36 lest (106 my.
7. Boom chawn to minimum boom angle,

5. Attach the guide rope to ihe eye on the bottom
bp of the jib,

9. Remove the lefl wpper and kwer Jib mounting
pina,

10. With the engitee al klke, slowiy basom up whils
a serond aperator holds the guide rope o non-
trel the wndating speed of the jib.

11. Boam up to approdmately 300 Allew the jils
o wring aroond wnldl {he | contacls he
wear pad on the boom. As the JID ge13 cloze o
the side 3l the boom, make sure the jib does

4. Reeve the hoist line cver the main boem, nct strike the side ol the boom.
5. Disconnect the apt twe-block plug fvom the
boomn head and plug it 1 to the jib ant two-
block socket. Fowve the dummy plug from the
Fage 3 - IB Izaucd: Bay 1248



OPERATING INSTRUCTIONS

ETOWING THE JIB

12 With the engioe at idle, showly retract the
hoom completely. The jib will engage the jib
slorage brockets ne the hoorn i retracted,

13, Remove the goide rope Tron e tp of the |15,

Bracket mounted
to bocin -

Brachel mounted
L il

14, Ax the beom is retracted, vevifir thak the stow-
gt hracket mounted to the fih & endaging
properly wHth the sbowage bracket mowted to
e Lenars,

IS Fotate and release the T- handle o lock the
Jib t0 the storage brackels,

1B, Remove the ¥ight upper and lawer jib mount-
IngE pins.

17. Test the antl two-blosk gystern af the hoom
head by lifting the anH teo-bloci weight. The
Heht and andible alarms should be actualed
iti e cab and the boom down, boom cxeend,
ard wineh up controls should disconnec,

Fagr 3 - 19
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OPERATING INSTRUCTIONS

OFFSETTING THE JIB

Atach hoist line
taad and

a° 15¢ 30°

o
==

Jiby Offgen
Pin Holes

r-d-r.
Sheave Shatt

l. Retract the boom and set the outriggers
Z. Boom dovwn (o minimum boom angle,

3. Lonsen the two (2] cap serews on the left side of
the upper and lower sheave shafts, This wdill
require a 3/4 inch hex wrench.

4. Reeve the hoist line over the top center sheave
ony the boom head, around the jib sheave, and
attach o the eye on the bottom of the jib Hp.

5. Winch up lo take the slack out of the holst lne
and fo bake the weight of the jib off of the jib
offset pins.

NOTE: To prevent damaging the jib, do not
winch up any more than is necessary o
loosen the jib offset pins.

6. Remove the jib offsel pins fom the 0° offset
hole and place in the 15° or 30° offsel hole,

7. With the engine at idle, slowly winch dovwn to
pay out hoist cable. This will lower the tip of
the jib uniil the jib comes o contact with the
b offzet plos,

NOTE: While lowering the Lip of the jib, i oy be
necessary fo raise the boom fo prépenl
the fip of the jib from tguching the
o,

&. Remowe the holst line from the tip of the jib and
reeve the holst line as needed.

E;ngea-'.'ﬂ}
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OPERATING INSTRUCTIONS

EXTENDING AND RETRACTIRG THE JIE FATLLOUT SECTTON

Erected Retaming

Fin Hole

Ant Two-block Weighl

Aliach Daad-snd O Rops

Arit] Torer-bboek
E-athed Snckak

EXTENDING THE PULLOVUT BECTION

NUTE: The g magr he sresdad hefore extending
the pullout section. Do ned attempt o
exterd the pullout section while the fib 1=
LT

1. Retract the boom completely and boom dowm
to minirmum boom angle

2. Attach the dead and of the wire Tope to the eye
on the hattom of the jib Hp, This 1= done o pre-
vent the puilont irom extending uncenirallably,

3. Unplug the antl bro-block plog om the ant
two-Rleck SITWED socket, Move the dummy
plug Irom the ergcted socket to the stowed
socket.

4. Reovowe pulioul recziodng plo o Jee sbooweed
regainiag pin hede.

E. Pay out eable and extend the pullowt untdl the
erected retainiid pin hales Uhe up Instadl
retaining pan-

G Plug the antd tovo-block plug dnte the anti two-
block ERECTED anrket,

7. Test the anti wo-Dlock system by IIRIng the
anti two-block weight. The light and Atdtble
akarins should be actuated in the cab and the
beotn down. boom extend, and winch up con-
trula should disconnect,

el Resimng

Plu Hgle

Anli Two-block

RETRACTING THE PULLOUT SECTION

1. Retract e bopm completely and boom down
T A bogaty angle.

2. Unplug the antd bwo-block plug from the anti

mwo-block ERECTED socket. Mere the dummy
Plug o the stowed socket to the erccted
skt

3. abcach the dead end of the wire rope to the oye

on tht botbom of the jib tip. This 1= dens to pre-
vent the pullout from cxtending or rotractng
uncontrollabhe

4. Remove pullout retaining pin from the crected
retaindng pli hiele,

[M]

- Witrch up alowly wo retract the puliout wnul the
gtowed retalidng pln holes line up and Install
retalning pin.

& Plug the anli tro-Block plug inte e andl bwo-
block SPNGWED aochct.

7. Tesl e anli bworldeck systeom by bifiog e
antd workilock welght The llght and awdibke
alaries shoukl be aclualed in Cie cab amdd the
oo desrr, vz exbend. azed winely wup cm-
brols showlsd discennect,

Page 3 - 2]
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OPERATING INSTRUCTIONS

UNUSUAL OPFERATING CONDITIONS

Specsal prablems 1n naimtenanes and opereHon
are causfd by unusnal conditons such an ex-
trames In heat, cold aod homidity. high altitnde.
salt waber, and duaty or mndy work sites. When
opsrating under such conditions. spetial precau-
Hons must be taken to prevent damage, mimimize
wear, and avold component deteroration.

EXTREME COLD In perinds all extreme cold, the
prohieme of fraers damade, adequate Jubrication
and batkery {allure may become particalarly 1ro-
bleacrs. With the onset of very cold westher, 15 s
atnsable Lo “winterize” the crane by senrdeng the
coollng syaterm and switching fo the Tubrinants
recomended far cnid weather nzage. Follow rhe
recamiendationa in this manual when the cramns
miusl bt operaced in vary cold condituions.

1. To prevent freeze demage to the ool ing systetn
amnd cacking of the engine bloek or head, drain
ard Mush The moilng system. Claan the radiator
prteror. making rcertaln the air passages
throwgh the tore And the cooling fing are frae of
oreign matier,

Refill thve conling aystem. adding an antftesze an-
lotlom recammendsd by The engine mamafacturer
in an amount ard streogth appropriate bo the an-
Heipated emperatures. A cormosion inhibitor s
eennmrmereied.

Never use a4 chromats base corrosion
Inhihitor when the coolant contains ethyl-
s Fyool. Dee only non-chromate base
inhihitors. Chromete hage inhibltors reset-
ing with sthylens glyesl capn produwes chre-
miom hydroxide, commcnly woewn as
"green alime™. This sulstanoe reduces the
heat transfer rate aid cam cme scrioms
sngine pverheating.

Inspect the thermostal, clamps, radiator oses
and radiator core ior proper conddibton, Replace or
repatr any coodlng system eomiponent found to be
datective,

2. Condeneatlon jn the fue] tank contaminates the
fuel supply with water which man reege it the
fuel lines and block the fuel Aow te the cngine,
To minimize this pogaibilicy, kesp the tank as
il as & pracieal dueing cold weather This
may antall refilling the tank more fraqueantly
than ugual, buk the intonv&nience 1o small com-
pared tnelearng & Dincked (el ne.

Il waler shivuld be netlced in the fuel supply. drain
e 1ank and feAll 1t with onesolaminated fusl

1 Lworizate Uhe crane with the lubrcante rerom-
mended For cold weather operatlon on the Lu-
heiention Chact. Il necessary, change the engine
oil and other lubrcants in order 1o con- form to
the reconumendations.

4. The batiery Is more Hkely tosustain freeze dam-
rge if ot ept hully charged becauge la electro-
kete will fremre at 5 bicher temperaivre than
that in a fully charged batiery. Be certain the
haltery 18 charnging vhen the cngine B nanning
and ust an external charger to restore lall
charge whn the crane 1s not being operated.

The batiery can dischargs if snow or ice ahont cic-
cuits the terminals, Keep the baltery posts and ca-
ble rmnnectors clean and Ay Bemeove  any
cortnzlon with a solitisn of soda and waten

ruring rxtremnely oold weather. it s achisable to
remove and stare the battery i a2 heated ares
when the crAre is to remain idle overmight or for
any axtended paind

AIR CWVER, HYDEAULIC BRAKES At l=ast once a
day, drain the watzr accommulation from the aie
tanks.

Water added ta the hattery con frocae
bofors it miyer with the slectrolyte. Duoa-
lng very cold weather, add water te the
batbery jut prior w, of dusing, operation
of the orame. If the crane Is nat to e Fum,
waAler TRAY be added H an externa) charger
1s connected 1o the battery.

Fage 3 - 2%
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OPERATING INBTRUCTIONE

DNUEVAL OPERATING CONDITIONS

5. Special atientinn must be given to the hydraulie
o] dunng very cold weather

HEVTER ENGAGE THE HYDRAILIC PFUMF
AND ACTUATE THE HYDRADULIC BYSTEM
EEFORE THE HYDRAULID O F WARM.
Cold, winggish cil can canse pamp cavits-
tion. If the erane 15 oot equipped with &
rmserroir immerelon Sewier and ronkop
the oil orer ralisf will not warm 1t anffl-
giently to prevent pump cavitatben with
the angine rumnimg very elowly, ceage
attcmpts to engage the pump until an
cxiermal heat sowrce can ba obipinad.

Onoe te veservoir 15 werm (o the woch. actuale
the hydroulic gystein by engaging Ge Dydraulic
pump. Ceniinue warming the oll and slowly cycle
all crane funcuons, actuating a1 eylinders o turn,
swinging U wpper asd operating e wincliey 0
tolly direcuons,

The hydraulic sl way be ron over reliel W aid 10
Lhe wanim=up process. To de Lhis, acluate a func-
oo, allew thie cylinders involved to reach the Lim-
its af thelr trevel and hold the comlrol by Use
engaged posiing lor & lew securels,

Wiren runoing hydraulic ol over relief to warm i,
L2 sare Lo resiricl the (ow w us slow a speed as
posallde Iy mexderaling pressure on the controls
Lehg «ngaged end munning the engine aL low
wpeed,

€. Al the end of ibe work perlod, or whensver die
vrane b W e leflddle o extenwded periods, pre-
wint il from belng frozen to the ground by park-
Ing il vn 2 woed, concrete, asplwlt o mal
surfaes,

EXYREME HEAT Like coucme cobd, requirss Gl
precaulions be taken with respect (o the eaollig
system, the ballery amt labricalon. Frotect Uw
crans by perforniog e follpwing veconunonded
proced ures:

I. High remperatures neresgilals the use of labr-
cants which are hoth more visesus and which
resixl deterboratlon al higher opermting bemprr-
alures. Refer 1o the Lubvication Chact and lu-
bricate  the crane using  fhe  lubricants
recornmerided for the sxprated frmperabares,

Crankecase ol i partoalarky imnportant because [t
helps dissipate beat Check the oll leeel Treguently
arid sdd ail e nevescary O maintain requined lsy-
el. Too little oil will hinder heat diasipation.

2. Toensure peoper onndant. citculalon, drakn and
fluzh the conling system. clean any forelgn mat.
ter fm The radiator comling fins and dhroogh
cowe T passages . replace defeciiva hoaes, tight-
=n htge tlamps, tensian the water pamp drive
belt properly, sliminate any leaks detected and
fill the rystem with a W% solodon of ethylens
Slyeol. A cormalon inhibiter is recommended.

Ergite averbealing due bi logs of conlant will meal
often. be comected by SLOWLY adding coolant
whi ks the engline is running at FAST INE. Shoukd
thig Tall to oortect the problem . draim and flush the
syztem ard redlll with lrezh coolant (GO0 solutlon
ol etlwwlene glycol] and a corrosion inhibitor

Alltvwr the sngine to cool hafare deaiming
anid fmahbing the cooilng spstem.

Waler conlatning more ithan amall concentralions
af galt gr minerale should not be used i the aool
ing system. Sall facilitates cotrosion and minerals
depasited ot the coolant pasaage walls. Both pro-
ceses inhiblt proper caolitg.

3. Akt cdroulalian around e engine and battery
miust nolb e restricled, Kesp pir mtake and ex-
h&ust openings clear of leaves, paper or other
forekEn matber which oy residct adr fow.

4, Keep the engine clean of chrt, greaae and other
substances which iohibit lacat digaipator

5, Use sound Judgment o operating the englng.
furadd the baro cxtremes of racing and lugging

Page 3 - 23
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OPERATING INSTRUCTIONS

UNUSUAL OPERATING CONDITIONS

Sdvance the throttle ondy enough ko handle the
loed. yet be cettain that the engine speed s high
enough to mainlath adeguate fan speed for cond-

‘ng.

Fun the engine ondy when engaged in work opesa-
thionis or when teaveling the crane. Awvold prolonged
pertds at wie and shut the engine down if opera.
uons are interrupted.

SANDY OR DUSTY WORE SITES The presence of
large attvounts af sand ar dust at the work site can
contribute i acceberaled oomponent wear, Fither
subatance will act as an shrasive when deposited
o ing parts of the crane. The protlem £ com-
bated by more frequent Wwinrkeanion and hy the ger.
vicing of breathers and fllkers af shorter interrals.
Follow thé recormmendations helow whern Spsrats
It It sand or dust em a regdiilar hasis.

1. Keep gand and dust aut af the hvdranlic syatern
by Eeeping the resenvaie filler cap tight and a7 r.
vicing the hydraulie system fitara reqeently,

2. The Il syskemn shoald be kept. Mmee of sand and
dust by keeping the tanik flller cap tight and ger.
vicing the Muel Alters requently.

3. The engine breathers and air cleaner shonld
alzn be serviced requently o prevent sand and
dust from entering the engine. The engine oil
and il filter should be changed at shorter than
normal intervals to engure 4 clean ofl supply to
the englte’s moving parts.

4, When lubrcating the crane, thotoughty clean
¢ach grease fitting before atteching the presse
guh. Pumyp gentrous amounts of grease inkn all
lubrication polnts, usmg the fresh grease to
PUmp out the ald.

9. Adegeate ground beanng sopport TUSE e pro-
vided Ior the culrigger finars when nperating in
samvl. Be alerl for signs of carder movamend
during operations.

The incresaed frequency of nbcalon and sennce
diseussed abae shauld e determinasd by ohser-
vationg madie at he wark aife Insmeciion will de-
termine howr leoang §f takes for lubricents, breathers
and fllters W accumulate unaceeptable Aammnts

af sand nr Ausr. The fequancy of Iobedcalion and
gerrber shoaald be adjusted accordingh. .

HEGH HUMIDITY OR EALTWATER In aome loca-
Hong, such as coastal aveas. the crane may be ex-
posd B the deleriorad mg efbects of sali, moisture.
ar banth, To protsen expoacd] reetalic suriaces, wie-
ing. hoist rops, paint and wher bems, keep (hem
dry and well lubriraied where a1t or high humid-
i are epountered. Follow the recammesnd-ations
telow when operating in these conditions:

1. Make frequent imapectons for vast and aorroe-
slon and remove them g5 sonn 53 they ars da.
terted. Diry andd paint exposed sovBoes afler
pisal and coaTogion have bean eerwaned.

4, Where paint may net e applied, koch as on pol-
15hed or machined surfaces, coat the arén with
grase o lubrcant to repel waber,

3. Keep beartngs and thedr sumounding suefaces
wel] lubricated to prevent the endry of water

4, Halat rope must be kept aell lobricated bo pra-
went moistiore and selt fromn penetrating the oa.
ble strangds.

HIEH ALTITUDES Venatiana in altitede alber the
fugl-air mixtume bwrmned in the sngine and affect
the angine s performance, A: bBigh aldtudes, atmo-
spheric pressures are lower and lesg oxygen s
availalle for vorritboast lom of the lusl. Ahove 1D 0000
tie rnging el Injectors may have to be changsd
tn ensure proper performence. Consult engine
manufacturer shonld this problem anze.

Eeepitg the air cleaner clean and free of chatrioe.
tinms will help Alleviate high altitode problenss,

At high altitudes, closely monitor the engine tern.
peRtore [or overheating,

Page 3 - M4

lasuad: May 1908



OPERATING INSTRUCTIONS

LOAD RATING CHART INTERPRETATION

in the following pages are examples of a load
chart, these example charts may differ from the
chart supplicd with your crane, Always usc the
load rating chart supplicd with the crane to inter-
pret the conditions and limitations that exist when
making a it with the crane. The determining fac-
tors are lfted load, radius, boom angle, working
position; holat line recving, tire pressure, travel
data, use of a Jib, and other special conditions that
exizt, such as wind veloclty, 2ol conditions, otc

DEFINITIONS OF LOAD CHART TERMS

Lifted Load:
The lifted load is the total weight of all the items
suspended an the wire rope,

Example:
Hoolk bleck 7Thid Tha.
Slings 215 ths.
Ohject Lifted 18,000 Ibs.
Lifted Load 18,965 lba.
Load Radius:

The load radius is the horizontal distance from the
axis of rotation before loading to the center of the
vertical hoist line or tackle with a load.

Loaded Boom Angle:

The Inaded boom angle = the angle between the
boom base section and the horizontal, after lifting
the rated lead at the rated radius. The boom angle
before Inading should be gréater to account for de-
flections. The loaded boom angle combined with
the boom length give only an approximation of the
operating radius.

No Load Stability Limit:

The stability limit radiuss shown on the range dia-
grams 15 the radivs bevond which it is not permit-
ted to position the boom, when the boom angle is
Tess than the minrdmum shown on the applicable
load chart. because the machine can overturn
without any load.

Freely Suspended Load:
Load hanging free with ne direct external force ap-
plied except by the hoist rope,

Side Load:
Horlzontal force applied to the lifted load elther on
the ground or in the air.

Working Arca;
Areas measured in a circular anc about the center-
line of rotatlon as shown in the diagram below,

CRANE WORKING POSITIONS
J‘.ﬂ.iﬂ-ﬂ.ﬂﬁﬁﬂﬁ

_-I EI'FH'
( CCENTER OF
ROTATION

THESE LINES DLERMNE THE [ﬁm
WOARMG FOaMoS wRCH QORRESPOND T0
THIFEE THORH OH T4E CRAME CRRYCITY CHART.

Owver Front and 3607

The “crane working position” diagram is a view
looking stralght down on the crane with the upper
structure and the boom removed, The "front”

of the crane Is always the end opposite the engine.

"Ower Front” when the crane 1s on outriggers is the
arca inside the are bounded by lines from the cen-
terline of rotation through the front outrigger ver-
tical jack cylinders.

“Bt. Over Front”™ ("Siraight Over Front™) when op-

erating on tires means the boom and load must be
positloned straight o the front of crane and not
swung b right or left.

JE0° means the load can be swung to any position
around the erane,

Cut - Offs:

Eated charl values of less than approximoately
1,000 Ibs for on outriggers and side-stow jib are
not shown. This is done because the effects of
wind, pendulum action, jerking, etc,, can cause a
tip over, Therefore:

A[CAUTION

Extending the boom or boom and jib com-
bination into unrated areas of the chart
can cause tip over Do not operaie at a
longer radive than those listed on the
applicable load rating charts as tHpping
can orcur without a load on the hook.
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OPERATING INSTRUCTIONS
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Excmple:
Baok Blotlk 880 bz,
Blings 215 [bs.

Odect LHk=d 18,700 ks,

——

Lifted Load = 15575 Ihg,

On Outriggers Using Main Beom
To determing the Lift capacity wlsen litking ol te
maln boom with the cutviggers set, wee Ue foliow-

ing procedurc:

1. Determine the woight of tlue oad b b e

& Determine the weolghit of sliogs vigging Lard-
warc and hock block.

3. Calculate weight ol Bited Toad.

&, Dwtermine Ioad mdive. booim angle, and oo
length,

5, Determine which load chant te wse for your lilt,

Individual lead chargs exisl oo the Fdlowimg

lift conflgurationa.

- on cutcggers, g o main Lo willy jlb
stowed or nol prescnt

- o oubiggera, Witing ol doain boom with jlb
crested but winnsed] wilh jib pulloul exlension
retracted o uol present

- o pubzlggers, lilting o main boom witls |
arected bul urnused with pullout extensian
extended

- ory alriggers with Pl erected, jil pullonn sec-
tun relracied or ool present, Wting over the
jik

- on eulnpgers with pb srectad, jib pullput ge;-
tion extended. lifting cver Hhe jib pullout geg-
Bon

-on 1600 X 35-28 PR tiree, Nng over maly
Boorn st fib stowad

- oo 250 X 25-24 PR tires, lifting over maln
boom widh jib stowed

& I the anxdliary boom heed ie oot erected, add
100 Tha ta the charl rated capacity,

7 Compare load weight with chavt rated capacity
from Lhe boom length, radiue, and hoorm angs.

& The lifted load must nol excesd the chant rated
capacity for the boom lefgth el radios.,

In thic example the Ied bad of 19575 Iba, ia
less thian the roted bed of 27900 ks, and can be
hatedled,
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OPERATING INSTRUCTIONS

{N TIRES LIF1S3

"

Ir
L

On tices operation, partiealardly pick and
Lairy, must be done i a flow, amoeoth
mannat ovat Myvel teraim that witl support
the crame, with the lnpds cbose o the
grouted ol the hoo o5 1ar o8 posslbhe ko
avoid the lead swinging uninkentionally.
sfusging Injury or Hy over Do not pick and
aarry with the Jilk sloee the load is forther
extendad from the machins and the b ran
b capily damaged.

A[CAUTION]

Ensure thas the Lives are indlated as shown
In the recommended thve peessors charl.
Refer to Sectlon 8 for the tive inflation
procedoiee.

ON TIRES LIFT CHARTS

Hdationary:

The “Slalonary™ seeton of the chart can ondy bt
used when the outriggers are not et and the crane
3 nod ragved when kraded,

Flck & Carry:

When wsing the “Cresp” vecilon of the ¢hart, dw
erark carn be tiosed ad s s e speeesd of oae [1)
MFH lor & dislance of 200 feer and (hen a 30
aninube walling perd 1s peotssary o ool 43¢
Ures. Crerbesaling will grealy ceduee Uhie e of doe
s,

Wihen ustog che "2,5 MPH™ section of Uie chart Lhe
Craiie Can be driven #t this spesd, ol slower. with

the thes al the propes Inflation pressure with the
Iawwny alralglil fwer Lhe frornl.

Wux Bopin Lengih:

O 1100 exeested thie "ha™ BOGR LEMOGTH® slaoewtl
for the radiuy you will e working at a3 the stabil-
Ity «f the vrane 1s peduved rapddly when P helghl
of the cranes center of gravily is hucoeased by ches

vating the Iwom. Increased boeom lenglhs and
RECOMMENDED TIRE FREAURE helghts also expose more boom 10 the wind whicE
TRESIZE | GIKTIGNARY | GRSEP |2 12 MPR] TAANEL | San cantribule (o losa of stability.
16:000 % 2578 PH 115 F3 MSEN| 25 P41 B PSI
050 % 2514 MR JEPEL € Py PN T PS5
I I =' :- h‘ i EEEE&H k] I'l-{'ll::-cl-l'l.il
oM TR ;
2050 % PR
I,
Rali0ng J00k ICE, & CARRY
(FT) LENGTH STATIONARY CREER | 2.5 men
1} A5 STEMGHT QVER FRONT
CEEREE 22,400 42,400 | 333004 | 22860
= N 17,300 35,0003 + 79000 19 B0 *
| ] 33 12,414 15,900 24 OO0+ 16000+
' 3% 7.500 15,800 15,808 TR
tops 50 4,500 10, GO0 14, E0C 8000
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OPERATING INSTRUCTIONS

“ON TIRES" LIFTS

alao be free of boles or dekos that can caome
eranc instability.

Thesa precaufiong aTe neressary 0 prevend A
“sendulum® effact of 2 swinging Inad The resulis
of this happening can eause A marhine tip aver,

AICAUTION]

Never move the crane carrying a load with
the boom In any position excopt straight
orer the frout.

NOTE: [afts on hres may be made G any beom
aigle from horzrontal o fhe moamum
boom cngle proukded the RADITS and
MANIMUR BOOM LENGTH sty wsphin
the §mits pet_forth o the “On Tires® oad
chart

All crane load tabngs are based on nonose of the
travei funclon whik handling kads. However,
cranes may be uttlized Ior ptck and carry opera-
tions. Travelng with suspended boads Involves &a
many varfables zuch 35 ground conditdons, boom
length, momenlum in statting and stnpping. etr.,
thal it is impossible to devise a single standard
raling proceduce wAlh anr azcurance of safsty. For
such operations the user must evaluabe pravailing
condilivna and determine safe practcoes, exsTeis-
ing precautiens, suek aa the dloaing:

1. The boorn ahall be earried sicaight over the front
ol the crane,

2, Travel speed teduced to auil condibons.
3. Malntain speciiled tire pressures.
4. Avald sudden stantz and stops.

5. Provide tag or restraint lines to snub swinging
of the load.

g, Keep the Ioad as close tn gronrnnd as posstble.
7. Set toe swing brake And swing lork.
B. The travel surface st be on 2 smonlh level

surfare fhal iR canpable of sapporting the wedsht
ol the Inaded erane, The travel surface mrust

Any rvariation {rom the abore conditiony
wlll re- quire the operator o consider the
prevailing conditlons and redace the 1H:

capwcitiss acoordingly.

Alwaye carry the load 28 moar the groumd
6 poggible oith thea mindman boom
kenpgth oecetsary to cacry the load, and
etraight over the front with the soing
brako locked and ewing lock angaged dnce
the rear axie oacillstlon s ockad oot when
the hoom moves off center more than 10
deg. Travel over imeven tesrain with the
rear arle cacillation lockad omt can resadt
in inetebility. Also, axceasive hoom lengih
cany rasult in inskability duwe (o afect of
uneven tertain and wind pressure.

CAUTION

Insudficient (lre pregsurs reduces the “ON
TIREE" capacity. Attempta to plek tated
capaclty uriihomt praperly inflated tizres
WAY catme crane o Hp andfor reanlt in
damaga to thres and rime.

CAUTION

The axic lockout systom ahowld ba bed
and fllcd whonever oll seepage. diot or eil
s detacted ax the bresther plog or on the

Fage 3 - 2R
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OPERATING INSTRUCTIONS

“ON TIRES" LIFTS

rod.

Air in the axe lockout system decreases stability,
Bleed and All the systern IMMEDAATELY whett-
e this copdifon ooonrs,

Exoepnive high hydrambic ol tempetal s
canaé rapid deterloration of rubbey comipo-
ncats (hoss, O-rlngs abe). A hydrawlic wl
codex 15 regubred I high ovolio opevativow
|clmm, copcrate bocket, unloading) are per-
foiuetel. I hydranlic regervoir temperaiune
reacher J0H def. F, reduce the duty cyels,
Btop apersntions as required to prevent har-
ther Sucrease i the hydzeulic off tempera-
tore,
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PFERIODIC MATNTENANCE AND LUBRICATION

INTRODUCTION

A regular pragram of perody: preventive mainte-
nange s essenllal to prolong cranc operating T,
weximize eillcienl service and minlmisc down-
ume, Tids seclon delaila 8 aenes of checks and
procedures which are to be performed gt dally,
weekly, manthly and semiaonusl intervals, These
inlesvals are stated both in terms of calendar pe-
rods and hours ol aperation.

The chechs prescribed for longer inbervals include
all the checks required for the sharter intervels.
Thus, the weekly chevk includea all iterns in the
dadly check, the monthly check includes weelsly
and dadly checks, atwd 9o ot thireogh the semi-an-
ouel check, which nclades e quianierly, rouih-
by, weekly and Jaly checks.

A cornrenient coeck chart provides a means of ye-
cotding prevenilve maintenance performed and
BEHes a5 a kol detecting problem areas and rean-
alyxing mainiznance requitements. The itema In
gach check Inierval on the check charr are
grouped under their respective headings ared cov.
sred in datall cvar the courae of Sertion 6.

This maimtenance schodule is 8 guide which on-
sres that baslc proventive maintcnance require:
menks will be met under averoge operating
toibdillones. Conditivns which immpaose greater wear,
Inads or strein on the crane may dictale redyced
check intervals. Hedors altering the maintenance
schedule, resvaluats crene oneration and review
the crant maintenance recordz, Consider a1l fac-
tora involved and develop a reviged schedule ade-
quile ko mest outine maintenanee TeQUirements

As a pant of each pernindic checic, refer b e e
gine manufacturer’s manual for onglne madnte
nance requirements. When agivicing the engine,
e engine manufacturers recormmendations lake
precedenc: over Exose 11 thia manuwal, shoukd any

discrepancy be noterd,

—wrr.

OPRRATOR OECERVATION

A3 the operator, it 18 your redponsibility o sbatne
and reporl any wiausual sounds, odors, or other
slgna of abnermal perdormance that coold mdi-
cate trouble ahead. On & routine bamis e follow-
Ing ltems shonld be checked before starting o
whilke operating the crane.

Visual Inspection - Check complete mgachine for
ary unusual condi o

heck lor any lseks or damage to the hiydraulic
HyYstem.

Check in the engine compatment:
* Belts for tension and wear

* Coolant lawel

+ 4l L=vel

* Transmiaeinn ofl Tavel

* fur cheaner aight gauge

* Mir Lntalie

* Muither and exliaust

Check batiery box - For baltery condition

Crane boorn - Check for

* Hook UGlock lor wear cr damage

* Two block system lor proper function
* Cable and cable apooiing cn winch

* Cylingdsr pin connectinns for wear

Check lires, axles, and drnve linea, for weoy o

damago-

Chieck o the cablr for:

T Inatruments iretoning praperh

® Canteal aperaton

* Glaga ler good visibility

* Salety equipment. 13 ready for uae

* All Hghts work peoperly

* Cleanlmess - Free from mod and debnis

Faged -2
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PERIODIC MAIKTENANCE AND LUBRICATIOR

MACHINE MAINTENANCE
CHECK LIST

DAILY CHECEK {8 HOURS)

O  rPerform Daity Luabricatomn [ Dvain Al Tanle
0  Check Nydraubic Reservolr Fluid Levet {1 Check Wire Rope Aand Related Compenents
O Pl Fuct Tank D cCheek Ar Cleanet
L  Check Engine Gl Level O Check Conuols
01 Check Codlant Lovel B Check Instowrenis, {Gauges, & Salty
Eapuipnoai
O Check Hydraulic Cylinder Mownking Buess-
ings And Pins O  Mabe Orerd) Yisaa) lospectlon
O Cheek Hydraulic Componehts O Tongue Swing Dearing Bolts
O Chock Transnusslon Ol Level O  Tuwgoe Whesl Buls First 50 Miles™
] Drain Fuel Filters or Water Scparator O Check Ant-Twao Block Systen
L Check Front Slder Pads 0O cCheck Engine Manyfacturer's Mangal For
Additional Maintenancs Ragulrements
WEEKLY CHECK (40 HOURS)
O  ferform The Daily Check O Check Hydraolic Cylinderas And Rods
O Perfoemn Weskly Lubricatlon O Make Thotough Inspectlon Of Wire Rope
O Check Swing Brducer Ol Leved B  WakeInitial Replacement OF Hydranhc Re-
turn Lime= Flller*
00 Perform Intdal Axle O Change=
01 Cherk Aloohol Evaporator Fluld Lerel
Ol check axle d] Level {after inldal changr
O  Wisuslly Inspact Al Structural Members And
O Cheok Batteoy Condition Welris For Cracka, Alignment and Wear
0O  Check Tire Pressure And Condition 0 {heck Boom For Wear, Cracked Welds,
Allgnment, and Migsing Or Hlegible Decals
1 Check Alr System Salety Valve
CI Check Engine Manufacturer's Manual Far
O Check Torque On Wheel Lug Wats Arlditlonad Mairgenanes Reqguiranmemts
O ®nsure Swing Brake Is Able To Hold Agrinat

Full Targue O Saring Motor

* Iererval given applies only 10 inioal peood of use [ereak-lob,

lage 4 -3
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PERIODIC MAINTENANCE AND LUPRICATION

MACHINE MAINTENANCE
CHECK LIST

MONTHLY CHECE (160 HOURS)

O Feriovm Daily And Weekly Chatlkes
L Obtain Hydravite O0 Sample for Analyais
O Ferierm Monthly Lubricatlon
O Clean Radlator Exterior
O Choeck Engine Betle
O Check Engine Manufaclurer's Manuzl For
O Draim Hydraubic Reservelr Of Molature Additional Malmtenance Requirements
O  Check Al Slider Pads
QUARTERLY CHECK {500 HOURS)
O  Perform Daily, Weekdy And Menthly Checks [0 Change Tranamiesion OIl And Filter
0 Perform Gruarterty Lubrication O rhange Hydraulic Roturn Line Filtera
0  Drein Fuel Tank OF Water And Sediment O  Repienich Cooling System Corvasion, Inhibi-
bor
O  Check Torque On Front Spring U-balt Muts «
0 Check Engine Monufocturer’s Monual For
Additonal Malntenance Requircments
BEMIANKTAL CHECH (10400 HOURS]
O Perform Daly, Weelkly, Monthly and Quar- & Change Power Steering Filter Elesne=nt
1erly Checks
L] Change aste Oil
O  Pecform Seriannoal Lobrcation,
O Check Brake Shoes for Wear Conditlon
O Clean Crankcase Breather
O Check Reliel Yale Preasure Seltings
O Clean Codling System
O Torque Swing Bearing Eolts
O Check Reservgir Reliel valve
00 Lubricats Ant Two Block Disconnerts
O  Clean Reserrir Intake Suction Filter
. O Check Engine Mam:fachuver's Manual Fes
O Check Aar Dryer Desicecant Far Signs OF 06 Additional Maindenanie Requivements
Accutnulation
+ Perform inftlal check after hivst 50 & 250 miles.
Page 4 - 3 Iazued; May 19484



PERIQODIC MAINTENANCE AND LUBRICATION

OTHER INTERVALS

O 200 HOUHS: Changs Transmission Ol Filter

¥ 280 HOURS: Cunmdis Engine:
[ <Change Englne Ol and Fllter
O Check Engine Alr Intake
0 cChange Engine Alr Cleaner Ek=ment
O Cherk Engine: Drive Belt Tension

L 5K HOURS: Change Tranamizsicn il

0O 1500 HOURS: Hydravalk: Besersonr
C  Drain And Clean
O <hange Hydraulle Fiud

4900 HOURS / 2 YEARS: Winch
L Disassemble And Inspect Components

SPECIAL EREAK IN REQITIREMENTS FOR
NEW CRANES

& HOURS - Dunng the lirat 50 miles of service and
ainy e the whesds have been removed. te-
torque the wheel nuts to 400-S00(, 1ba.

40 HOURS - After forty hours of bravel, drain and
refill the tranamilasion wikh new Bokd,

&0 HOTIRS - Retorgque the swing beanng bdts to o
torique of GO0 [t e, Bocheck avery 40 hours
uptil all balt are [vund propery torqued, Thipe-
afler checks should be periornsed quarterly.

100 HOURS = &fler wre hundred hours drain and
change the winch lubricant

10 HOUERS - Retightsn winch base mouwnting cap
screws to 225 ft. Ibs, of torque after one hune-
dred hours of gperation.

100 HOWES - Rallghten crunterveight (g torewg
to 545 ft. Ibe.

AICAUTION

All handles, sbups, walkways and platicrms
mast be Kept Fas of greass, odls, fuel.
mui, snow, and ice at all tlmes.

[AJCAUTION]

Sandd-paimted or other grit type ant-sllp
surfaces most be repewed when ever the
tirines HAEINe 10 APPanT WO
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PERIODIC MAINTENANCE AND LUBRICATION

WIRE ROPE INSPECTION RECORD

[Befer bo YWire RBope Users Manual For Critcrla)

FLACE OF INSPECTION

DESCRIPTION OF CRANE

Ma ke Model

Sarlal Mo.

Type and Arrangement of Attachments

DATE OF LAST ROPE INSPECTION

HOURS AND TIME OF SERVICE SINMCE LAST INSFECTION

RESTLTS OF INSPECTTOM

Rope Inspected Ty and 3z2e Conditlans MNoted

Eecommendalans

INSPECTOR:

Page 4 - &
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FERIOQODIC MAINTENANCE AND LUBRICATION

A good lubrication program requirea that all nor-
ma| weat points be Jubncated according Lo a set
achedule with specilic Ly pes of lubricants, Reler (e
the tubrication chatl and the special ilems covered
In this section for the recommended lubricants,
time Intervals ared lubrication procedures.

Where components such as the engine, lanymis-
sion and axles are ool manufactured by Terex, the
origitnal rmanufacturers recommendalions Lakos

precedence should any discrepaney ocour ITthere
13 any doubl about the proper lubeicants . intervals
ur Tubrcadon procedutes., reber o e orlging)
manufacturer's manual,

The lobrication intarvala recommended in this
secHon assume normal operating conditions,
Whera dust. dirt. high bumidity o extreons heat
are encountered. Jubrication lolerrals should be
shortened accordingly,

HYDERAULIC OIL REGQUIREMENTS

The hydraolic system bs Alled with TEREX SFEC
B0 hydraulc odl o giee the unit the highest per-
tormance as 3 hydraote machine and to provde
proper lubrication for the hydraulic components.
To ensure the longest life for thls plece af eguip-
ment, particular ettention must be paid 10 main-
taln ol at the proper level with an approved
hydraulic ail and to keep the circuit syatem clean.

The off for the hwdroulie system pecdorms the dual
fure:tion of lubrcation and transmtasion of power.
Ol wouat, theraloce, be selscted siidy care aod with
the asgistance of & reputable supplier. To gude in
the selecton of this ol. the gerstal cequirements
are specilied belew. Goed olls are economical in
the eng Tun. Check with the oll manafachires pri-
ar te the uge of his product,

Odls which conderm to Terex Speciiication 305 are
recommended for mest cand thons, Under centain
tlimete and opersting conditions . it mar e advis.
alie to nee a Muild of heavier or lighter Waeosity in
order to melntain o viscosity leas than 7500 S50
at start-up and mgre than 5 SSU Judng vpera-
Uon. These machines aiould o, B operaled witl
hydraulic reseryoir (emperatures In excess of
200°F (B7°0) due to prasible excessive dameagde b
tht bydravlie oll and mibber components (hoses,
seals, shaft seqis, metor seals etc.). If over-heabng
acturs. discontinue operation and:

1. Check the hydraulic Juid Ievel.

2. OCheck the il conler Tar ¢leandiness.

+ Check the all viscosior versus the reconutended
Armbient Temperature - may require at ol

change.

4, Chack 1he hydraulie system efficiency - 3 pump
rady te EIne or a rellaf valve ast low.

5. Redieee Phee dury cyche of the machine.
& Conaull an authodzcd digtdbutor.

ENGINE OTLS

Endme= oila that meet, Mil Spec 2104 ared have the
anll-wezr addithve 2ine dithinphoaplate can be
uzed as hydraulic ols. T MOT VEE C.D. ral=d
engine oll, semes of "iilch will ot pretect agalpst
wear n hydrauilc pumps and motors.

Mot &1l motwr oils have zine dichinphosphate,
Thoa¢ that do not have this heavy duty additive
can catse immediate lElure of pomps.

Engirie ol tend to form sludge In fee presenos of
watar. This alndge can plag the Gliers ga 1wy witl
TequiTe frequent changing. This & not dettirmental
to the marhine unkss the Alters are allowed to

plug an badly that they hy.pass ol

Hever uge avulti-viscosily grades of sngine ol be-
canse af the ghear and thin ot characienstes of

thiz e

of ail.

Pagcd 7

Izgucd: bMay LO0H



PERIODIC MAINTENANCE AND LUBRICATION

HYDRAULIC OIL REQUIREMENTS

TRANSMISSION FLUIDS

DO NOT utge ansmussion foids. Thess jukds
have been designed b work in swtomatc Uans-
mizslots and they will nol necessartly work :n hy-
draulic syabems,

MIKING: Midng diffetant hrande of ofl i85 pot ree-
orrirniended. Varkous companies uge dilferenl addi-
Uve packsges, which when miked together, may
tiuac problems in a hydraull: systam, This Cype of
problemn s race Lot cao esgge sludee wlibich can
plug the filkers or acld which will etch the pump
plates, in etther case, the warrandy worlld be yold-
ed. I, knowing all this, you still choose to add ol
different rom the initlal 1ll, =@y with a sngk
brend as thes vl minlmize the likelibood of prob-
ltms occurdng. Then at the Qirst complete oil
thange you may switch 3 The brarnd vou prefer to
uke

PRE-FILTER: Ml should be flltered lhirough 2 10
micron nominal filter before Ik epters the hyrdraolic
ayslem, Mew hyetraobc Suig as received by the
wrer 13 generally oot in a satsfactory cleanliness
condition for famg compooent [k

OIL MAINTENANCE: Optimum ife Iram hiyd raulic
equipmeit can anly be cbhlained with proper hy-
dreullc ofl mwaintenance. This ncludes checking
the oil every three & six monthe, A ail should be
wherkad Tor viacoslty, mddatlon, watar oonfemt.
conbaminatian and copper particles. A pecord
should be kepl ol ench chock to doetect signs of
progreéssive doterioration. 1] samples slwubl be
takan with e system running at normal operals
g tetiypeeraiun:. [Eis impartant 0 use good teche
nique in obtadning an ol sample, The exact same
procedure shoukl be tollowed cach time an oll
sample is taken. Most Mubkd suppliers will provde
assistance in anabyzing vour oil sample. The fol-
kewing are some guilelines o uae in this anatbysla.

Visoowity - Many hydreaalie Muids wil shear or
thin out with wae The wWicosity at each chegl
should be cemparad (6 the viscoalty when new. AL
no Ume should the viscosity e less than 45 351

at 210¢ F. If viscoaity I3 Ices than 45 SSUT al 210
F, the ool must be replaced imonediately-

Oxidation - O cadabion will oconr with aae and
uze and Is evideneed by a change In eolor and for
cdar, increased acdity. and possible formation of
sludge. gum or varnish in the system, The rate of
oxldation Increases slgniflcantly with cperations
at lemperatares over 1400 F(60°C) The oit should
be checked mace aften il aperation is a high tem-
perature. The oxldation process increaass the
acldity of the fiwid and 15 weasured by o newtral-
tzation numtiber: The axidation process 1a trpically
algwr ab flest andd dheen ceeases sharply In e final
stagdey of complete aaldation. & sharp increass [y
factor ol 2 - 3) in a neutralization aumber 1s 5 good
indicatien that the Auid i8 reaching e imit of 1ts
erddation Nfe atnd shoukd be replaced.

Water Contamination - All hydraulic cils (n the
fotlowing charts will readily aeparate water which
oAl settle 1o the bottomm of the ressrvoit. This walsr
chauld Be deafreed off. The walzr that v measursd
i the oil zample vill be dbssolved water. This
should be leaa thag 6%, ) il is greater than
JEH, the ol in the aystenn adicub] e dralned and
replaced.

Particle Contamination - Excess contarminadios
it & Hydrauli: system will greatly shorten twe Iife
af pumps and motors. Your o] sample analyzis
vdll show tha number of particles per milbihiter
greater than & given milcron size. The tiumber of
particles in your sAample shonld be kess than the
ollowrng.

Farticle Size Ma. of Partletea fMilliliter
10 micron or larger J.000
20 mileren or larger A0
A0 mileron or larger 100
AL mitron or lorger 30
80 micren or larger 10
104} mmicron or larger 1
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PERIODIC MAINTENANCE AND LUBRICATION

HYDRAULIC OIL REQINMREMENTS

If vour oll samnple shows aumbers greater than in
the: chart, your hvdrawkic svstem is contaminated,
The sysdern shivald e chiecked fur brohesn or torn
Niters. plugsed Dlters, alock Oler Lypass valves
and so forkh, Continued operation with partisle
couwnts gareater than those alowss in the chart will
resull in stwort purnp and motbor Gie.

Copper Particle Counds - The ofl sample analysis
sghould include & copper particle count in pars;
nvillien. This nurmber sbhould mermnally be leas than
100. A high topper panticle count indicatea chat a
gfar pump or molor is rapidly deteriorating. A
eount of 200 ot more wonld bBe couse lor concern.
The most iImportant thing to look for 1s & sudden
Increase 1o the copper panticle count, This Ingdi-
cAles lThal & gear pump or udor has suddenly be-
Eun deterorating andd a catastrophic fadure can
e expected shortly,

VISCOSITY: Odls are avallable in various grades
friscosities). The L&D (International Organdzation
for Standardization] viscoslty classilicatkon sra-
fat |5 currently being adopted. The ISO grade ap-
ples strictly o viscosity and does NOT imply trpe
al . [engine. anbi-wear, hydwanlic, gearetc). A
viecoaily Zrade should He selectsd that will meet
the miininum start up empsratlre vegulremsnt
ar the nuaxsmum operading hpodrzuliv ofl petn per-
ature.

This machine j& Fctory Ned with Terex
apac 808 hydradlic Awid that je socepiable
for ylart-wp at ambimt tempéeratores of
1°F and should not be opeorated chove a
bydranlic reservolr temperature of 200°F,
If thege limite are excesded damage cem
result. For operathon suteide these rengss,
gelect the proper hydrawllo fudd from the
chartz oo this and the following pages or

from a reputable suppiler,
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PERIODIC MAINTENANCE AND LUDRICATION

TEREX SPFEC B> DATA

—_— |

PHYSMCAL
FROPERTIES TEST METHGI RELCHJRMENT

A AP Gravity ASTM 237 28 Min.

B. Flash Pomt ASTM D92 A0 F Main.

€. Visepalty Index 100°F | ASTM [445 200-220 551

215°F | ASTM D4E 4G 551 MIn.

. Viscosity Tndex ASTM D270 75 Min.

E. Pouar Point AST™ D97 -28° T Max,

F. Dhadatlon Tes! ASTM D94l 28080 Heurs Min.

o 2.0 Heut. Mo,
G. Rust Test ASTM DAGE Procedure A Fass
H. Foarm Test ASTM D892 Foam Stability
Sequence | 25 ml Max. Hil
Sequence |1 50 ml Max. 10 ml Max
Sequence 111 25 ml Max. Hil

I. Demulalbiity ASTH 01401 to 40-17- 3 poiot | 30 Min. Max.

J. Andlinse Point ASTMDE] L 200-230*F

K. Pump Wear Dennison HFG Satlslaciary

or Vickers M2ODE (100
Hrs. & 1507 Fi

L% Zn ASTM D139 LT Min,

M. Fillerability Fluld shall show no addiinve loas when

filbered through 50 micron fitter,

M. Cleantness Fhuid shall appear beight and clearand
ahall be free of vialble contamdnates or
aluclge,
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PERIODIC MAINTENANCE AND LUBRICATION

GRADE BELECTION CHART

Masimuto lfe of pumpes, meters, hoses, and seals will he oblamed by celectng an o1 as far down the

vhurl as possible,

Wigstrihy Minimuem ' Jdeal Cont. rdaximmm
Grade Start-UP Oparating Oparating Salectinn Gukde Avrilabiliny
150 | ASLE. Temp. Hyed. Q] Hyd Ml Lirees
iNewart [CHd} . TEMP. Terap.
Cold Climate Year {’an Re b
Rowutsd. Mgt Ae tained From
Muld. a°“F 13(°F 1™ PF Changed More =hell-Canada
-17.89C (=4" [RRMC Frequently Than Asx
Sraight Grades Tellus T37
Winter OHl For
20 F¥F 0'F 160°F Armnbient Temperalures
I-17.8C) I-17.87) [F 1] 1 TOr BOEF
[16=C)
150 &F ! 1720°F 1ROF
(-15°C) | 19 C) [BZ*Ch For Amtdent
i Temperaturas 11pTn
: EO"F
nz 10°F | 120°F 1RO (274
-12350) | e IB2%C)
|-—_. i . - _— o —
@18 15°F 140°F | 200°F Can Be Ugsd Year
(=9 44C) 1500 | masc) Ramd In Masl Ma-
| chints In Tempaals
| Climates
48 20°F 145°F ! 20N°F
{3 79 B3] 15937470
316 259°F 155°F HIF Well Suited For hnst
{3 9707 5= ) 193700 Machines i Souttwern
'35 And As Summer
Onil Far Heavily Loaded
) 20°F LA0°F POFF Rachines [n Central
[+1. 1% (710 1B3°0) And Mocthern U 5.
35°F LTEF 2O0°F Fapecislly Sulted For
1 [-1.1%C) 1807} 193 Reginns With Ambient
Temp. BEange From
T00°F To 12FE

* Minimum ismperature for starbing withour edended warm-ap. For Wwer semperatures. folow warm
up proocdure in the operators manual.

Page 2 = 11
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PERIODIC MAINTENANCE AND LUBRICATION

FREMIUM GRADE: ANTLEWEAR ETYDRAULIC
oIl

= —

i OIL COMFANY 180 BERAND NAME: OlL COMTPANY ] BEAND MAME
L
au ATia- 00 R 100 AW ap Henall Reed Awr 32
Aualle Reflighag Co. | 46 Adbia OUE FECH 2R AW Kendll mefrung a. | 46 Heruyl RECr AW 5
(&R a3 At Dk PA 200 AW {Lrsay 58 ICecwnl RECDr AW GE:
(L Aara £l RAD S AW 1 Komiral R0 AN |00
22 Amaoca AW 31 Az CTE 24
Anonn O O, 46 AT AW 46 Mkl Ol Corp, 16 DTE 25
sy A Aunru AW G4 L DTE. 25
% 32 Nuro AN 32 Prae LoD 2 ba 3z Pacer Péner ¥ hrd O Y 32
Artn E G Do AW 96 Inc. 48 Pacer Pawe: ¥ hyd Ol Y A6
ag Do A% BE ILRSA) ag Pacer Pows: ¥ hyd Qil Y &8
o0 Crura AW 100 108 Pecer Power ¥ byd OU W 100
32 Conooo Super Hyd, b2 Penngaell Croducts az AWEE 32 Thad. Fluida
Conons ! 4Rt Crnnsn Sameer Hpd, 2k Cix, L 1] AWX 48 Hyd. Fhuidc
5 a3 Conoso Super Hyd. &8 ILFSA| 54 ANX EE Hyd. Fhaids
!1 T Canaco Super Hyd. 10H) g AN 1040 Hyed. Flukde
DA Lukrbea o, | 32 D4 Hyzlra Shaebd 32 shetl Ca. [Canzdal | 3¢ TeMaE T237 (Muligraceh
I ; i3 D4 1hychrn Shickd 6 —_——
LIS [ Fa D-A HWydra Bhick 68 23 Tellue= 23
14 Dn-A Hydra Steele! 10 Ehedl Oo, iz Tellue 37
: ILSA) 15 Tl 45 [XSLEIOE)
y 32 Faratame Arl-Wear 32 AR (] Tallue= B0
Dy ENI i 45 Foradeur: Avuli-Whos a8 AR M Tellus 100
fosal 1 28 | Parodens Aot Wenr 06 .AW
| I | Paradens At Wear LY AW 3 Saarir.c 816 WE
Zvn O Co 3 Somoes 821 WE
13 Nulo-H 52 ISR ] Sunors 321 'WE
Exxan (o, 46 Nule-H 45 ng Suors 451 WE
IUSaN &R Tuka-E 65
| [ [0 1) Huta-H 100 Fokaco dnc. ar Rewngo L 11D 2
| LY 4 Rameto OF HD 48
| 32 GulE Harmony AW 32 o Rando QL HD 8
Qi il Co . 4h Gull Hat mony AW 13
JTET EM il Harmony AW €8 T - —T T
R Qulf ikl AW 100 * Factory filed with Conoco Sugper Hydioanlic 48
- St 11 72 of equlvilent.
Tmperial Ol Limded | 446 HNulaH 46
Lwtt SR EY] £n Mule H £8
L0 Mo H BO
(T Mulo 3 10K

BEOEHRING SPEC 845 15 EQUIVALENT TO HYDRAULIC OILS BHOPWN AROVE

Prage d - 12
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PERIODIC MAINTENANCE AND LUBRICATION

CABLE LUBRICATION METHODS

GENERAL Wr are covering the maors commonly
used] methods of lubricating cabde (e rope). For

spotial cable lubnestion problema conault the ca-
ble manufaciarer.

HOT AFPLICATION A hieatod L is placed v i
path of the wire rope, and the rope s passed

through the hot lubrcaton over sheaves snd a
cenber guide whesi. Hot olls or greases have excal-
lenl penetradng qualities apd vpan coling Liave
tagh adhesive and film strength arovnd each wire,

CONTINUOAS BATH Run an dperating rope
throvgh a specially constacted caslng that has
besn packed with swabbdng and loaded with lubrl
canl, Thiz affords continuous luodeation,

DAIPPING A conlalner can be placed above the
shiewve, 50 that the rope can be lobricated oy
opening a spigot. Sheaves are the best loeatlen for
Wbricating operating wwe ropes, because the
wiréa and strands open somedrhsl a5 they bend
alotig the groove.

POURING LubHeant can be poursd on. The rope
shonld be lightly loaded and min slowly while be-
Ing Tubrcated,

SWARBING AND PAINTING Lubricant can be
awabbed on W mgs, or padried on with a brush,
Bodly are gquick wmethods whicly can e made parl
ol The operating roadine,

SPRAYING A light lubricant oontalming sobtenls
can be applied to a wire repe by a properly directed
spray oozzle.

AEROSOL SPRAYIMNG Inztellationa requiring only
stnall amounts of lubtcante. or only ooccaslonal
applizations, may Bod the now scrosol cans of lo-
bricant uselul. They are aveslable from several Tu-
bricant manufaclarers,
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PERIODIC MAINTENANCE AND LUBRICATION

TURNTABLE & SWING PINION

NN
e e

N

L

Lubricate every 100 operating hours as follows:

Inject grease ss recommended below through one
fitting located beneath an access panel In the op-
erators cab just behind the shift lever, as the ma

chine is rotated at least two complete revelutions.
When complete rotation is impractical. inject
grease through each Miting and rotate machine
back and forth as lar as possible as each ftting is
greased,

Under extremely dirty or dusty conditions, suf®
cient grease should be added to flush out om
taminated grease, Under less severe conditions,
add grease untl it appears at the bottom seal.

While swinging the machine, apply gear greass to
the external ring gear with sufficient frequency to
Insure that the teeth remain coated.

Some lubricants recommended by the manufac-
turer are:

MOBIL TEXACO SUNOCO PURE SOHIOD
RACE Mok Warfalk Prestige Poco-Ht Sohitran
GR No.2 MF No.2 T42EP EP No.2 EP No. 1
GEAR Mobilcote Crater 407 Forn Sohitac
- Compound Compound B Gearshield P |
NOTE: Other manufacturers’ lubricants of the same quality are suitahle.
Papge 4 - 14 Issued; May 1998




PERIODIC MAINTENANCE AND LUBRICATHON

POWER STEERING

LUBRICATHON - STEERING GEARSA The luabts;-
cant used in the power steeting sy3tem is the me-
dium by which hydraulic pressures are applted
ard reldeved, under contrd, 1o eltect steering as-
sist.

In addition the lubrcant also fubricates moving
parta ared dissinates ear which redees eFfcien-
oy and arcelerales weat, Wignl the ybmoet trapor-
tance to use a lubircant apecifled and approved
by the TLH. Sheppard Co,. Ine. o the Sheppard
Stcering Gl

The Sheppard Gear requires 1he wse of OS50
Mowyr CH]l. Highwsay vehicles should bave the ol
changed lwice & year gr every 50,000 mtles, OM
haghway wvehickes il require more frequent
change intervals.

The power steering puitp s volr st L hepl
Tled 10 the proper indicator level and fiee of an.
When Olltng the reservoir. starl the 2ngine and
turn the steerng wik<el from ki 1o vight and con-
tnue filling undl proper level s malntained, [Ses
final adjuziments section for systetn bleeding
praseduresl.

A replaceable type filter slement s located in the
putp reservain Caehslly olean any bolld-up of
dirt and grease eom the cescowir cover. Remove
e resenobr cover and [wr chenoent. Clean in-
ebile o reserroir with A U [ree cloth, Instkal] 3
new Jdker element relill wath ol and ]"E'F-]ﬂl’:l: TOMET.

LUBRICATEON - BEARING CAPS To lubricats
the dirl and zalt s=als in 1he beardng cap, and
huzh oal any contaminants that bave patsed
these seals, chassis arease should be added with
Irw pressore when the vehivls is serviced.

LUBRFCATION - MITER BOX The rmiter ghar
where wsed, should be filled with Fisk Mogic ball
bearing arease angd added with ow pressure as
required.

Fage 3 - 15
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PERIODIC MAINTENANCE AND LUBRICATION

DRIVE SHAFTS

UMEVERSAL JOTNTS T [nsute proper lubrlcztion
of the braring assemblles_ It is essentlal 10 add lu-
hncanLuntl i appears at all jaurnal sross bearng
grals. Thie agsures reeival of dirt particles and
other coptaminants that may find their way into
the bearings and Indicates to e mechande that
the Learlngs ace fudly loboivaled,

Thy nit angume that besring cavitles have Teen
fll=d with pew habricant unless Tow 9 noticesd
around all imur bearing agalsl

LUEL

i all Lhe seals do nol “pop” when beibg lubed,
move the drive shait laterally In all four directicns
and pull or push on the drve shaft in the direction
opposite 1o Fhe journal cross seal ot elieving
while Tube gun pressare 12 being applied to the
alemite (itHing

NOTE; It is recomunenidod that all universal joints
e relubed afler staloabion of te die
shusfi pricr o pulling a oehicle it serice.

JOUENAL AND BEARING ETTS 1t (2 neceszany bo

cotmpletely lubricate each replacement kit prior to
assembly inie the drive shailt yolees. Each {ournal
ceoss bobe resecveir should be lolly packed with 3

recEmmended greaia amd each bearing assembly
should alas be wiped with the same grease: Mg
all the cavitiea betwesn the rollers and applviog o
libcral groase coating on the botiom of eagls @i
Afier the kits arg Insialled lokto the dreive stiall
yuhes and prior Lo placiog Inbee #eivice, ey
should be relubed, through the zerks. using the
gEmE grease.

BLIDING SPLIRE SECTHINS Seel drve shall
splines should be lnbodcated wilh good extreme
preszure {EF) fteass a8 recoimtwendsd by lubri-
CRRt ol turess . Bxbremne pressare grease aat-
isfing HLF! Grade I has bern adapted by the
[actory. Belube spline at the inisrmls prescribed
below. Apply grease gun pressure to lubocatlon
werk unlil lubrcanl appears al preasure cellel iele
i welch plug al Uie skeeve yoke end of apline.

T

Page 4 - 18
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PERIOIMC MAINTENANCE AND LUBRICATION

DRIVE SHAFTS

Cover pressure reliel hole with finger and continue
to apply pressure until fFrease appears st slecve
volte seal, This insures complete lobrication of
apline,

————

BRAKES

LUBRICANTS A high qualify extreme pressure
[EF} prease recommended by lubrication manu-
Eacturers for univerzal jointz should be ysed, Lith-
jum soap base grenses meeting National
Lubricating Grease Institute [NLGI) Grade 1 and
Grade 2 specifications are preferved, The use of
greases which tend to separate and cakes should
e avoided,

Lubrication cycles for drive shaft universal joints
and slip splines will vary with service reguire-
ments and operating cotditions.

RE-LUBE CYCLE

OFERATING COMDITION —
il Heure
MORMAL BOO0-B000 | 150-200
*SEVERE 20A0-3000 | 50-75

* For applications where conditlons such as high
specds, bigh ambbent femperatures or high angles
aTC prescnt.

REAR BRAKES Using a pressurc gun, lubricale
the brackets and slack adjusters. An application
of lubricant should be applied to the gresse (it -

tngs cach time (weekly) a gencral lubrication of

chassis components is reguired, Any high quality
chassls grease may be uaed.

Grease should be supplicd to the bracket until it
begins to squirt out around the camshaft adja-
cent to the slack adjuster. The slack adjuster
should be filled until grease becomes visible
arcund the camshafi.

Note: Camshajt brackers with metul plugs trnstead
af grease fittings are filled with special seals
aved proacked wudth extended lubrication tnter-
vl choassis groase.

FRONT WEDGE DEAKES A high temperature wa-
lerproal grease in a number 1 NLGI grade (5 rec-
ormended for lubricating the brake actuating
system. [t should be a smooth textured corrosion
resistant grease free of fillers and abrasives, It
should maintaln a satisfactory softness under
normal parking and storage temperatures so the
brakes can he applied and released.

The l’ﬂl]mulnggm:-mﬁ: mest afl of these recormimen-
dations:

Texaco Thermotex ET* #1
Shell Darina # 1
Marathon 528 H.L.
Sunaplex #1 EP

Amdex #1 EP

Philube B #1

Page 4 - 17
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PERIODIC MAINTENANCE AND LUBRICATION

AlIR DRYER

Inzpect the air doyer desictant [if installed) at least twice a year Tor signs of sil aceumuplation. [ oil is
fourd, replace the desiccant. Additionally. 1T syatern performance ts reduced. desiccant replacement 1s
TECEEEETY.

SLIDER PADS

The ront dottom slider pad showkd be checked daily br wear. The remainder of the shder pads should
be checked monthly kor wear.

All the slider pads contam a chamier on the wearng surface, When thte chamier iz worn off, the slider
pad muest be replaced.
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TROUBLESHOOTING

INTRODAUICTIHON

Az the operator, it is your reaponesbiliby to elect
Ay unusuzl sounds, odera or other zigne of
abhormal performance that could Indicate tepy-
bile ahead.

Ey detmcting any fallures in thetr eady stages, You
can save yoursell unnecessory dowantlme  arwd
your emplover a lot of money! Thevefors, It 13 also
your rasponsibiide o vse good juddetnent in
detecting failures in the bud snd vrepairing thetn
quicklr. If you don't, one fallure may lead to
another.

Belore attempting te repair a [alure yoursel, ask
yourself IF you have the RIGHT TOOLE IF you
have the PROPER TEST EQUIPMENT and IF Yok
CAT ar:cural:i}r CIAGMHNOSE the cayse af the fail
e,

Il you can't answer YES 1o all three quesHons,
rely on your Cieinbotor Serstceman,. He hag the
tols, tesling squipment and sendce knowledge to
pla-point ibe problem in minuetes inet=ad o1 the
honrs cofsumed in hit-or-mies methods. TIME [S
RONEY! He will save i for you,

If wonn dbectde oo altempt 2 repatr yourssll, lollorr =
Ieglcal  TROUIBLE SHOOTING FPROCEDURE.

't simply replace parts until the brouble 13
fonnid.

GENERAL PROCEDITRE

1 - KNOW THE SYSTEM Slgdy this manoal end

lezrn what moakes Lhe machine “tck™; how o
ghokd bebawve, sannd, and smell,

Z - OFERATE THE MACHINE Tezst operate all
marhine Rwtione. Nar all aboormel sounda.
adrrg, and moverments, Always proceed in the
sl kogical order €0 determine the cause.

3 - INSPECT THE MACHINE Look for lemle. Lia-
tets for abnormal sounds. Detect the arigin of
vinsnial odera. Check the conditlon oF the o6 2
[ltera,

4 . LIST THE POSKIBLE CAUSES Use your Legt
Judgement in histing all the possible cauzes Fasl-
rs,

& - REACH A CONCLUBICN Feview your Bat of
possible causes and declde which arc the maost
likely t¢ cause the fallure, Coneider the mogt
Chvious first,

& - TEST TOUR CONCLUSION Teet your coppch-
glons, In onder of obvlousnces, ungl the sogyce of
the fallurc is found. The machine can then be
repaired at mitumal cost and downdoe. Make the
repalr. Recheck to enaure that nothing has becn
grerlonlscd. Functlonally beal the vepatred part m
the system.

7 - REVIEW MAINTENARCE PROCEDTUREE FPrc-
vent recurrences of 2ll prematare Rajlures by rog
ularty checking  the  filters, temipormiure,
adjustmenta, and lubrication, Make datly ingpec-
tions.

NOTE: Yourr safely and that of ofhera ts alsors the
reewrtber one ecnsrderation when arpnel
rates. Safety 5 a mater of Homugily unor
stamlading the fob to be doac and the application of
gooad sormon, sensc. it s nodjusd o matter of “do's”
and "doats", Sy elear of all roving parta.

HYDRAULICSE - CENERM.

Before any troubleshooting is attempted, become
fully acquatrited with the following two (2} bagle
fundamental facts of & hydrauite system:

1 - APEED The gpeed of a hydraulic noclon is
directly relatzd o the system low, A reductlen in
gpeed of & oylinder or motor is cauaed by an
insuffietent qguanilty af ol being delivered to the
CO MR-

2 - POWER The powser or leres of o hydraulis
Tfunction is related to pressure

I an wnderstanding of the differences befwoen

spesd and power of 8 hydranhe ayetem ig urdder-
stood comrectly, then accurate trovbbeshooting
cark ke accompliehed o o ounkmam amvount of
time,

Page 5 - 1
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TROUBLEBHOOTING

L& WARNING]

MEVEFR rezart to inereasing the vaive rzliel pres-
erg in an atllsmpl bo cure the ilkls of the ayatem.
Fully diagnoze the proiem

Hydraulic components are precision unita snd
thelr cobtitiued smooth operatton depends op
proper core. Therefore, do net negloct h:;drﬁull-:
systems. Eeep them clean and changes the ofl and
afl Tiller ot ettabrhshed intervals.

[I. in spite of theee precaullons. Impropcr opers
U doees ootnr, lhe coues can generaliy b traged
to sme of the kellowing:

1. Use ol the wrong viacosity or bype of oll.
2. Insulliceznt fluid io the system,

4. Presence of oir in the systom.

4. Mechonica! darmege or struchurel fallure.
5 Internal or external leakags,

€. Dirt. decomposed pacling, wabter, sludgo, mat,
et i the ay=iem.

7. Improper djestments.
B Ol cooler sluged, dirty, or keaking

Whenever Rvdravlie. luel, lubricating ol Iines, or
air lines are disgonmecied, cican the adjacent orco
ae well 13 the point of diseonoect. As aoon as the
diazonnection i made, cap, plug, or tape each Bne
of opening ko prevent the ety of lorelgn moteral.
The satne rétommendetions for cleaning and cow-
ering mpply when accees cowers or inepection
plates are rémooed.

Cléan and Inspect all parta. Be sur; all passagens
atid beles are open, Cover all parts o keep thom
cltan. Be surc parts arc clean when they are In-
stalbed, Leave new parte in theiy contadners until
ready for aeazinbly,

Clean the ruat preventive compound from all ma-
chined surfoces of mew pacs beolore installing
Lhem.

Page 5 -2

OFERATOR CONTROLS

Digconinect Unkage at vahe and again cheek kor
binding.

CONTROL LEVER STICKS OR BINDS

[ binding 13 still present, check linkage. Starting
mom the vahe end, disconneet the components
e at a tirpe until the malfuncton |s located, and
then repatr of replace Lhat component. Note: Bind-
ing preshepull cobles may simply have loo Haht o
bend at somte peint in their lengthe

Il the linkage is fres, see the section on trouble-
shosting of the particular glrcoil vrglved.

NO MOVEMENT OF THE FUNCTION

Clyeck to ase that vake apool actuates when con-
trol 15 operabed.

WITH CABLE CONTROLLED VALVES. visually
check spool for full imavel when contral 13 fudly
ahuifted.

If spood does not shift, check Inkage and repair or
replace faulty eormponent.

It spoal shifts, refer to seclions o 1] Reliel Valve
Troubleshooting; 2 Motor, Cylinder or Winch
Troubleshooting  according  to circubt being
checkad: 3] Pump Troubleshoobng 49 Control
Yalve Troubleshooling,

WITH THE ELECTRICALLY CONTROLLED
YALVES on the outriggers, three [3) spocls mugt
be checked.

The diverter valve ahould be checked by using a
tesl gauge on the test port and acbvating the out-
rgger controls. [N pressure (2500 pal] 15 Indcatad,
Lhe spool i= shilling.

heck the outrigger extend-retract and lunctlon
valves by pushing the ping In prior to activating
the funchions. Check to see M the appropriate pin
has besn pushed tack oud as the Tuhcilons are ac-
invabed. IN they have, the spools are shifting.

Woweinbey | Se6E



TROUELESHOOTING

It the apoolz do not all shift. check the clectrical

conmneectlone.

If no clectrical power i3 present at the valve, chock
the eleconical wirlng and correct the fruit,

W power L present, repale or replace the solenofd
or vahee goction which 15 not shitbing,

Il the spools ghilt, e page B-11. "Outrdgger Ch-
cuit”.

MNage & -3 MHuvember 1355



TROUBLEBHOOTING

EWIRG CIRCUIT

SWING COMPLETELY INOPERATIVE

CAUSE

Mechanical swing lock applied.. oo e
Swring henke applimd o e e e eepe e peen e anrr

Sunng brake stuck in applied poeltion. ...,

Swing valve main refiel valve ctuck In open positon

Steermgs ewang low divider in vpperstrocine: malfonetidming

Bwinig motor leake excessively internally

Mechamcal Baull In awing reducer gear box oy ewing beating

Home pludged or iner eollapeed_ ...,

[ LT | T LT

RBodary mamiiold keakdng nbernaldly ... ...

Swring S steer pump Taulby o i e e e e
SWING MOTTON SLUGIEH
CALNGE
Fanlly SO EILELI o e rimerte s rrmrn s e 4r et 10000001188 1 et oo e et o mm e
Swring muotor keaks excessdvelyr, amermally o e
Maun rellel valve stach lvopen posibog.. o

Excessive Jealagts: srvund swang control

RENWEDY
Digetigage the swing lock,
Dis=ngagde the swing brake.

Disassemble swing bralke and lrec-
up unit

Scc page €-30, “Relicl Valvgs®.
Sec pege & 13, "Stocrng Qircuit.”
Sec page £-21, "Fluld Mator.

Repalr ewlng reducer or replace
awing bearing

Eeplace hosc.
v fudd ol as reguired.

. Feseal rotary mandfold.

See page & 15, "Fumps”.

REME LY

Hepalr or replace SWing pump.

Feplace or reseal mwior.

o Beplace,

FEseal or replace conbr vahre.

Tage & - 4
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TROUBLEEHOOTING

EWING MOTIHY ERRATIC

CAUSE REMEDLY
Low hydrauhe afl bevel.. ... s s el 0l 85 reguired.

Brake not releasing complelely.......... et e et emem pmmm s -Check operatlon al swing brake
and for swing lock.

swing bearing not obricaled properly. .o, Lbricare swnE befring.

Maln rebel MAKICHOIINE, (e e e e SRR PEEE G-FH), " Heliel Yalves™.

BODM HOIET CIRCULT

BOOM HOIET OMLY INOFERATIVE OR ERRATIC

CALTSE REMEDY
Boem hodst bald valve malfunotioning, - ansn o Roplace hgld vabeg,
Boom hotst oylinder bInding. ..o coccocas s s o0 Repalr or replace.
Load 18 too great. i s e COREUH capacity chagt
Piskon packings damaged. ... .cneaeen .o Replace packdnge.

I T I T . fdg el Bs required.

BOOM DROPE BLIGHTLY AS RAISE CONTROL 1S RELEABED

CALSE EEMELDY

Boom hedst hokd valve free flow check mot seatng properly.. ... ... Keplace hold valve

Fage 5 -5 Movrcmbor 1996



TROUBLESHODTING

BOOM HORT AND TELESCOPE INOPERATIVE OR ERRATIC

CADSE REMEDY
Fump digconnact ot engaged. ..o BN pUTNR dISCOMLBECT,
Wamn relkel valve malfncHiorImg. oo o e, SRR pRER S-2Y, T Rellel valyves”
Lowr fdl bevel e T Add ail 38 required.
Rotary manifold Jeaking Wberr@ally. e iceaniennnn RESEA) rolary manifeld.

Tarcam pump by, s e e Se page 5-17, "Pumps”.

BOOM DRIFT= WY

CATISE REMEDY
Hold valve nob seathnd properiy. e i s e Replace hold valve,
Holat evlindar by pasatng. ... e Sex page 5-25, "Cylinder Leakage”™.

BOOM TELESCOPE CTROUIT

TELESCOFE FUNCTION OMLY WILL MOT OPERATE

CALE REMEDY
L T Mowve Jever (o first position, nol “high
speed™, Beduce bad or set bom
length belore llting load.
Boom telescoping propottlonator mal- functionmg -......... . o Bee page 523, "Rotary Flow Drdder”,

Both port refiel vabves sUCKINE . ... i s oS pREE 5428, “Felief Vahres™.

Hose plugged or liner collapaed.. ... i REplace TiDaR.

Tage % - 6 Hevember 1998



TROUBLEIHOOTING

TELESCIPE CYLINDER CETENDS EUT WILL ROT RETRACT
CAUSE REMEDY
Fort reliel valve StCKEYE ..o s v aa iR DrAge 5-29 *Reliel Vaheea',

Meedle valve on bottom of r:_l..rllmler rod e_'g.re unl:

turned adl the way i, .. PO = - Lo1 1 v 11 A0 L 3 (V30 P AT 1P
Hold valve mallunetiomlg. e Repair or replace,
internal leakage inoylinder. L See page 3-25, "Cylinder Leakage™

Eantend walve e lumeHOnEsg a1 een REPEIEY OF TEplace,
Boom proportionater plaeribieg reversed .-l Checl that eylinder ports are directly

oppodlie, Change plumbing if
requdired.

BOOM MISFROPORTIONATING

CATSE REMELY
Telescope cylinders by-passnE.....oevicincccneccice e See pagie 5-25, “Cylinder Lealgage”,
Supply Ines in boom partially Blocked ... ccvseee e Repair o replare.

One set of rollers or wear pads adjested oo el ... Readjust.

ROOM SECTIONS RETRACT UNDER LOAD

CAUSE RENEDY
0" ring argund hold valec damoged. - oo Replace "0 rings.
Hold valve not gcaling properdy o o v e iiieee miien P [T} T L1 [T

Telmcops cvlinder by -passing v e e a0 page 325, “CyHnder Leaknge™,

Page 5 -7 Monennlue; |SOTHE



TROUDBLESHOOTING

WINCH CIRCNT

WINCH WILL MOT DEVELOP MAXIMUM LINE PULL

Matn relief valve is sebtan 10w e e e . REadjust the main relef.
Matn rellel valve 1s stlelkdng ... Sece page 5-29, “Relicf Valwer"”.
Winch motor womn exceasively or damaged. e See page 5-2 1, “Fanid Motor®.
Tandem pump worn excesaively or damaged ... ... See page 5-17, "Pumps”,
Rotary manifold kaking Mternally oo s e e oo Reseal rakary manifild,

Lt ol Jewed o e i et et e ea e - A 0MD AR rEQUiTED.

WINCH WILL EOWER FUT WILL MOT RAISE

The sprad cluteh 13 assembled backwarda. ... ...-3ccertadn that the rounded edges of
thie sprag clutch cages arc toward
the inalde of the winch when assem-
bling.

lnautliclent parts of hne for the load belng lfted. ... ... oo Sec the recving diagram on the
<apacity chant,

Fage 5 -8 Bovemlsr 1926



TROUBLESHOOTING

WINCH WILL RAISE BUT MOT LOWER

CALEE

The winch Bobd vahve (5 mouimed o the

WINCHh IWHOE INCOFFeCHy caciea e e e et ones

The winch k3 0oL TelRaSIIE.. i, ci e e e ettt e

Winch bradce plston 07 fng damaged oo

e

BEMEDY

Be certain Lhat Lhe adfusting nut
peints toward the cender ol wnch.

Be certatn that the braks release Hne
iz open. I necessary, disassemble
and inspect e brake camponents.

‘Replace 0" ring.

WINCH WILL NOT HOLD LOAD (LOAD DRIFTS DOWN)

CAUSE

System Dack pressure oo BIaR e e e

The spriings in the brake are damaged...c..wn.

The over-naoning 3prag on Bie brake is broken.. oo cceeeeeee

The agtomatic brake 13 o1 ApPIINE e

The snanch breke friction plates are worn..... ... .. e e o e

[P L

REMEDNY

Warm el check free pegbdciing in
drvam &tream fhow.

Be cartain that the concave side i
ingtalled away fram the canter af the
winch. Replace if damagerd,

Inapect and ceplace, IF neceasary.

... Be certain that the snnch brake

release line is nol plogges and ro
forelgn abjects ars in the brake
assemblhy,

Replace iretlon plates.

HNovenwber 145248



TROUBLESHOOTING

WINCH CHATTERS WHEN LOWERING
CALISE REMEDY

The wirnch held vajwe [» 3¢t wrong or 15

malluncticeing ... e s et e beeetnone e | 0 SEL L Biodding valve, meen a
adge in e pressure pont on the
ouiside end of the hold valve and
lovwer very sbhowly (with oo hook
loacd], With the adpusting screw aiud
locke et set e googe piezaurs b
373 £ L0 pst on naln and awdlary
winches, I Hae wincly contiimes )
chatiter, U hlding valve iz sUcking,.
Inspect 1L [or worn or Sdlmage] sealks
or conlamilnatien

WINCH IS ROUGH (NOIRY] WHEN RUNNING AT HIGH SPEED

CAUSE REMEDLY

The winch mauntis met level e e e e e ST WLLICH BGUNL B level 1) B
ceniain thal the winch allgnnent. =5
spelled out under Wiiwh Feagaem-
by s smElonbainesd.

Alr it hpdramlic Srslem e e e - 0 Bl System
OUTRMCCER CIRCLUET

CALGE REMLDY
Elcetrleal mallonelion .. - et e ca s ensieae e e page - 3
Crugelgger rebiel vahoe malluncoming. e e B pREE DBD, “Rellef Walve®.
Outvigger diverier vabe malunctloning. . oo eeecenn i 5ee page © - 3. Repair or Replace.
Line t¢ op froim #teer pump plugged or
et Collpsedd o e Clear blpckage o replace Tose,
Lowr Ol Lewel i s et e e A U8 ag Pl ped,
Steer pumip oo O daMAaged oo cevsren e e s Page 5-17, Fumps”,

Page B - 10 Bowertiser {995



TROUBLESHOOTING

TIHBIVIBUAL OUTRIGGER INOFERATIVE

CATTSE

Elcctiical Malfunction . oo e,

Crinder leakting interm@ally oo e e e e

Hold walwe g cylindser 1ol ol Stimg - o e,

Line plugged or r:nllapar:d bcbweeny ﬂutriggtr

yvalve and cylicder. .

REMEDNY

-Ben Page G-3,
-Shes paged 5-24 and 525, "Cyln-

i |

- Repalr or replece,

veen REplace Iiose.

OUTRIGGERS WILL NOT LIFT MACHIKE

-CALIZE-

Crutrigger relicl valwe aealfungtotbng. e ceea e e

Cutrigger diverter yahe malio cLIlEg. o e e e e s e

Stccting pump worn o1 dameged. v i,

Cylinders by-passing.....iu..

-REMEDY-

e page 3-29, "Relied Yolves™,

Repalr ot replace

- See page 5- 17 "Trups,

.Oee pages 524 and 525, "Cylin-

dora”.

JACK CYLINDER DRIFTS DDWH

CALSE

llakd valve on top of cylinder malfunctioing, ...

Thermal relvwel cartidge meuaated 1In wreng ond, oo e,

Page & -

s SoC page O

-REMEDLY -

wReplace cariidge,

-Carmdge with doutde male hox caps

ahould e inatalled abowe cxienal
port tube,

G-24, "Cylindera™.

November 1998




TROUVBLESHOOTING

OUTRIGOERE WORE ONLY AT HIGHER ENGHNE RPM

-CAUSE- -EEMEDY -
Qutrigger reliel vabe mallunctioming.. e e S pagle 5023, "Reliel Valves™,
Qutrigger diverter valve malfuncooning. ..o o e Repalr ¢r replace,
Stecring pamp W of damaged. ..o s B page 5- 17, "Pumps”,

— e —

STEERING CIRCUIT

Must steenng problems can be oo recled W the problen s properly deilned. The entire steering system
should be cvaluated bolore remooving any vomnponeita. The sbeeing contrul ol s geoerally not the
couas of most steering problems. The futhwing is a lisl ol sweering probkems along with possible causes
and suggested corrcotiogs.

SLOW STEERING, HARD STEERING, OR LOSS OF FOWER ASSIST

CAUTSE:- -REMEDY-

Waorn or malfancloning pon e, e Replace ploup.

Stuchk flow drdder plston.......cv e Re place flew divider.

Mallunetioning reasd valve allowing the syaterm

preasure bo be leas than specified. oo e s e Reylave e reliel vahve,

Crrer] e A 0 e ettt e et e e T Reduee Iowct,

Leaking or kinked load sensing slgna’ Iing ....ocirmieane i Correct.

L T T g Py R Chweck spring s FUeking psthon,
Check daruping orilizes L ol ends
of mal bore.

Check adjuxlirenl See page 57
Clieck sysiein pressure al SCU inlet
Tor proper system piessuqe ol
LoaTerd replace priority valve melisf
carfiidgs,

Poge B - 12 Muvember 1595



TROUBLESHOOTING

WANDER
VEHICLE WTLL KOT STAY IN A ETRAIGHT LINE

-CANSE. -REMEDY-

Adr in the aystent A Lo Jow Tewel of il
caviiaiing pump, keaky Orrng, pinched Dose, ofe L Cotrect

Worn teerhanical linkage .. ... -, . R et e Repale or replace.

Rending of linkage or cylinder rod e e e Hepalv aF replace.

Tange eprlingder PHRTOMT ... .0 L o e, Repair or replace.

Fevente wear in lmering conleol umiak L e Replace the steening conral unit.

PRIFT
VERICLE ¥FEERS: SLIOWLY 1IN ONE DIRBCTION
-CAUSE.- REMELY
Leaking cylindar seads. ... ..o e U PP Reseal cylnders,

Worn or damaged atefrng HnERge o0 e e Raplace linkage and align front endd

=LIF
A BLOW MOVEMENT OFSTEERING WHEEL FAILA TO
CADEE ANY MOVEMENT OF STEERED WHEELS
-CAITSE.- -CALISE-

Leakage of oyiinder piston seals 0T aceesmney
valve hetwreen sylinder lines or parta . o L n e Paplace aeals or accessory valve,

Worn steering control unit meter......... ... L. Replace steening control wnil.
TEMPORARY HARD STEERING OR HANG-U'P
-CALTHE- -REMEDY-

Thermal Shack® ... e Checle updt ot proper operafion and
cauze al theymal ghack,

Fage 5 - 13 Moverber 1004



TROUBLESHOOTING

EREATHC STEERING
-CANSE- -REMEDY -
Adr in syslem doe folowe levs] of oil.
cavitating purnpe, lealty Atting., pinched hose, e Correct condition and add Muid.
Faome cplinder pIsEOO . - . e e e e e Replace cylinder.
Thermal shock dameape®.. ... Beplace sterdng « onbral qndt,
Sticking Mow contrad apand ... e e Beplace flow control walve,

"SPONOY" DR SOFT STEREEERING
-CATSF. -REMEDY-

Adr i byrdrandio systerm, Most likely air
trappad in cylinders o Inea.. o e e s e Bloed aer ool of system.

L JL I LU L o i et crres rree eerh ae e i e e e bdd fluld and check for keaks.

FREE WHERLING
BTEERTNG WHEFEL TURNS FREELY WITH NO FEELING OF
FRESETRE AND MO ACTTION ON STEERED WHEELS

-CALISH- -REMEDY -

Steernng column upper shaft iz loose or damaged ... Tigkben steedng whes| niut

Lerwar aplines of eolomn mey be disengager
B PO L . o e e e e JRepair or replace column,

Stesning contratf unkt meter has a lack of ol

Thir ran happen nn star-ug, after repalr, or

long perods of monuas e, e Tmuadly starting srgins ol uwre
probbe. T o, gfop engine. discan
et shesr plumrtp olatlet hnse and
pourr in hydraulic ofl b prime pump.

Mo e b steering unit can becsused e

1. Lowr fladd bemmeld o e et e bt Add Nuod and checis for keaks.

2 BREeptured haae e e e Replace hooe.
3. Internal steering conkrol nnlt daumage

dug o thermal gshock*. ... L e e e L Replace the unit.

Fage & - 14 MNovember L3298



TROUBLESHOOTING .

FREE WHEELING STEERING
VWHEEL TURNS WITH SLIGHT RESISTAMCE BUT
RESULTS IN LITTLE OR NO STEERED WHEEL ACTION

~CALISE- -REMEDY-
PIEbers SEAl DO O s remn e anrps s s ssp b n s mes sann e s s s s eppespe s s Determine cause. Correct and
replace seal.
EXCESSIVE FREE PLAY AT STEERING WHEEL
-CALTSE- -REMEDY-

Loose steering wheel nul Steering column

shalt worn or damaged. There should be very Little

Lesadaa —iaeenre-s Hpair or replace steering wheel con-

free play-in the unit dheel ...t i st inn e ianane
nesHon or column.

EXCESSIVE FREE PLAY AT STEERED WHEELS

-CAUSE- REMEDY-
Broken or warn linkage between cylinder and
............................................................................ Check for loose fitting bearings and
anchor poinls in sleering linknge

stecred wheels
between cylinder and steered wheels.

Replace cylinder seals,

Leaky cylinder seals
EINDING OR POOR CENTERING OF STEERING WHEEL

CALISE- -REMEDY-

Binding or mizallgnment in sieering column
or splined Inp1t CORTIBEOMN .. rmrs e s s s e mras s nassrnns ym o Align eolumn pilot and spline to
steering comntrol writ.

High hack pressure in tank line can cause
slow return to center. Should nol exeeed 300 Pl e, Checle clvewtt Feturn line for blook-
age.

Large pariicles can canse bnding between
Clean winit and (ilter ofl, If another

the spool and &leeve ., ... ..o s e
component has failed, generating
contaminents, Mush system while

by passing steering control unit.

Page 5 = 15 Moverber 19308




TROUBLESHOOTING

STEFRING UNIT LOCKES UP

-CAUSE.- FEMEDY-
LArge partieles In meter qeebon.. e e Chenin the unit
Insufficient hydraillc power funite over 15 %) .......c.ceicare v, Check hydraulic power supply-
Severe wear it forbroken pine... o e Replace the wnet.
Thermad ghack® o Replace the wrt.

FTEERING WHEEL OBCILLATES OR TURNS BY [TSELF

JALTEE- -REMEDY-
Parts assembled wrong. Steering unlt inprapedy timed ... Carpest timing,
Lines cotinetbed bo wrong porls s e RECORRCEE lines comrecHy.
Lesking seal in rotary mandleld . o Reaeal.

STERRED WHEELS TURM IN WRONG DIRECTION
WHEN OPERATOR ACTIVATEE STEERING WHEEL

-CAUSE- REMEDY -
Lines cannacted [a wrong sylinder ports. .o ons e Reconnect lines correctly,
3wy stesring vahie mallonchorming.... JSec "Operator Conrgls”.
Cah fzning toward fear r#eTees TEPONBE. ... B allert when cperating with cab

MRCT NCal.

STEERING WHEEL KICHKS AT START OF STEERTNG

SLCAVSE. ' -PEEDY-
Na inbet cherl valva on steering control unlt - oooen o Install a check valve

Poged 18 Hovember 190G



TROUBLESHDOTING

INSTABRILITY
LOAD SENSING S1STEME
HOSES JUMFP
-CAUSE- " -REMELDY -

AIC AN e e e e oECK pump inkes. Bleaed sensing
lines.

HETTOOMIE E¥SEEITI .oovvc i i i s et e et mom et #Add hose o an accumulator.

Relied aettng ..o i i e e et Pump velief shonld he 100 sl el
priorityr redief.

Prioty valve ... s e e ettt e BERA T hiobting AgaInsr stop for 30
seconds on modeks w bt i reliel
omhy.

Necrease damdng arifloe by adding
small wirs.

Increass spring rate (thiz will raise
the standhy presziere).

*Thermal shock - A conditlon causad when the hydraulic sysb=m ks operated kot sometime withowt tr-
ing the stetting wheel 5o that fluk 0 the pesetvoic and arstem is hot and the steering contenl unir 1g
relatively cool mwre thanS0 deg. F temperaturs differentlal. When Lhe steening wheea! Is furned quickly,
the reaull is lemporany seeare and possible damage to internal parts of the steering eontrol nir. The
temporary s~2urt may be followsd by tatal free wheating,

FAILURE OF FUMP TO DELIVER FLUID

CAUSE.- ~-REMEDY-
Pumip diseoanssel nol engaged ..o e T -Engage pump disconnect_
Low floid Ieved I FesemvoITe. 1o e e ssrees e sneemen o 20 i,

Adr leak tn suction line, preventing priming
OT Causing noise am:l megular acior: of
controd ehrout .. P »1-Tx1:1 | ol [=T.1 %
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TROUBLESHOOTING

Dil viscosity too heavy T0 PLCK WD PYETIE v i senbinesis s sssnas ceans e lighter viscosity oifl. Follow
revommendation.

Broken pump shaft or parts broken inside

-CAUSE-

Pump disconnect T0T ErEBEEL .. .. ococoeianit e banssarstss sms nsnmsnrrsns paasq

Pump nol delivering oll for any of the

TS Ors: et PTG o ian s s o o e I e v

Relief valve not [unetloning due to:

Valve selting nol high enough .o i et sens o e

W e s i b s s ma o

SN i relEl TalvE: Bl L it cn i s ke e r e e

Internal leakage in control valves or
LT BT st oot o b ot e W

O] BB ccan st st s i i SRR B

Y e SR FATNENEE i i G AR kA B

Alr Teak or restriction at et o, i i sness vces

Internal parts of pump are Worn eXeessIvielr ..o e

-REMELYY-

Engage pump disconnest,

Follow remedies given previoosly.

increase pressure setting of valves,

LCheck zeat or score mark & reseatl,

Replace spring and readjust valve.

...To determine location. progressively

blnck off various parts of clrciii.
Whien trouble is bcated, repair.

- Warm up system. Operate only al

recommended operating temperature
range. [See Operation section)

See Section 4. Dse only those
lubricants leted.

Repair or clean,

Replace pump.

Page 5 - 18
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TROUBLESHDOTING

PUMP MAKING NOISE

-CALGE- -REMEDY

Farfially clogged (ntake love, dnlafoe filLer

of restrictsd Intake plp oo e ey e e Clean out intake Bter screcn ar
chiminate restnction- Oc zurc suctien
line is comoplately opemn.

Air lcaka:

Al pump intake pipe Jeinds . e oo e R Teal by pounng ol an yolnts whilc
listeninig for changc in sound of
aperedon. Tighten as vegqulired.

Adr drawn 1o through ialel opening oo, e e 1 et Chyeck and add o] ta reservoir i
NECCESANY.

Adr Buabibales I ] - e e e Ust hydrawutlc ol contalnlng a foao
doprezaant,

Reservedr air vent plugged e e, e Adr mast be allowsd to brcathe in the

reseryolr. Clean or meplace breather,

T raninditng boo Fast e e ShIEER reeomrmeniled meudmiam
apeeds for ongine.

Too Ilgly of vEBoomiby ettt e e WS R VISCOSIEY O]
Rag, papet, ckc., pulled Into sucton I oF PO oo e e ee ot reees JRERHOVE,

Wern o broken pants. .ot e e e e PPl

Foage 5 - 10 MNovember 1928




TROUBLESHOOTING

EXTERNAL OIL LEAKAGE ARODRD PUMEP

-CallsE- -REMEDY-
Shaift acal worn cauaing il io leak int
gear doivie hougimg ... e .- Beplace.
Loac Nitting wn pamp intake or discharge. o B adl podnts Uglat,
Damaged '0F riag seals bebweon pump soctiona e TEplace.
Damaged "0 riags at sphit Qange ftbings.. .o e oo e Fplae,

EXCESSTVE WEAR
-CAUSE- =REMEDY-

Abrasive malter Ik the bydrautic ofl being

ciroulnbed through the pump ... v e
Yiscuaity of oil too low at worklog condibdons ... e e vnrae e
Suztpingd high pressure above madmum pump rating............

Adr rectrelaton Causing Chatter I SYSEEmM e ceae e ceee pee s meme e

Clean suclion filber aand replace e-

tuen fleer, Changs wl,

v Check ol recommendadion.

Check relief valve maximum selting.

veere Chictk For air el g deawn indo

sysbenn, Use hydmaalic olf wilh a
farm depressanl.

BREAKAGE COF PARTS INSIDE

MYMF BOUSING
-CAUSE-
Excesshoe pregeure alove madmom pump rating ...

Eoizure ducie lack aF rdl . oceiies et it caees

Salld matter being wedged In pump e

-FEMIEDY-

- Check rellerl valve inaxiinn selUng.

weee-Oliechk reservoir level, ol fller and

posslHIEy ol restriclon 1o suclion
lire reore oflen.

.Check sucbon Une Alter

Fage 5 - 20
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TROUBLESHOODTING

FLUID MOTOR

MOTOR WILL HOT TURN
-CATIEE- -REMEDWY -
i | PP Ly | | - 1Y [ Cy 1=t R oL

Relicl valve stuck open oF 66 oo oW e cenecre e e e b2 a0l lree rellel vabve spaool and
acliust 40 proper selting,

Wowke lpacd jannwed, stuck or o Feavy oo e Remwye abstruclion frorn work bad.

Loacgse corrtaminating fRoeign Bodies in Muid o e eenee e Flushe Lydraolic sypstcan compiedely.
Chse v il and install good Mlkralion
Sy al e,

SLOW QPERATION
-CALTEE- -REMEDY-

W1 L] VEBCOEITY ceeitt et e e 1 e G e ke s it s e e e e S PHREL WESOREIEY ].

WWOIN PR i et T e i v e s e o2 [RERREET OF LCPlACE PUTOP.

Extrerncly hugh fluld tzmperaturcs

causing pump and motor to slip

ltcrmperatuor: ncreases as pump and Motter Fear] o e e oo Jdd heat exochianigera.

Relicf actting e low .o, aann E O T e Sct relizf vahe for proper pai.

MOTOR TURMS TN WRONG THRECTION
CALSE- -REMEDY -
Ilose COMIMOCCHOIIS WILE | oa it ot 11 11 ke 118 ke b w8 oo et 1 e ma 1o moe PUCAREN S L EIRCTLOND S,
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TROUBLESHOOTING

ERRATIC HOTOR OPREATION
~CAUSE- -REMELY-
Relief valve presaure 3cE too low o e iseee et e, Adust peliel valve setting.

0w odl kevel in reservetr permitbng air
R L o L | MU reseryvoir ta proper level,

Ar being "suclied in” onoindet ide of pump . Tighten Lttingls} an pup el side.

LEAK AT SHAFT
-CALTSE- ‘FEMELY -

Worm of Cat shall SCBL .. ceei e vre e r e Replace shalt seal,

LEAR BETWEEN HOUVSING AND WEAR PLATE
R BETWEEN
WERAR PLATE AND QEROLER ASSEMBLY
-CATTSE- -REMELY-

Maotar housing bolts 1008 wu i e e et mallng surfaces and Ughien
s o appropoale value,

Prehied "07 OANE 5CAL oo e s e et et e e e v b enn s R lRACE.

~CAUSE- -REMELDY -

Poor THHINES L re i e e e Replace MHtings caremuly

Camaged Hhreada. s s e e e e TEEp A BOUSITIE,
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TROUBLESHOOTING

RDWEEVFumwnnﬁﬁiﬁ_]

NO OIL BETNG DELITVERED

-CALISE-

Ma ol being supplied to Tlow divider

Large contanminating foretgn body i fludd L e

~HEMEDY .

Check companstts thed routs the ol
Tt thee e dlvbder:

L. OH1 lears] I reserveie

2. Pump operation

3. Botary manifold

4. Any valves in supplt lines

5. Relisl valve

fi. Pumps not engaged.

oo Flush hydraulic syotem completely.

Ese newy ol arvd chargs flters.

Page 5 - 27
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TROUBLESHOOTING

CYLINDERS

CYLINDER STICKING OR BINDING

-CATTSE.-

Tt Or COntamImEatlorL .o e o rerr s rae e

B o N = L

-REMEDVT -

W Check gil rondidon. Checls ltere.

Clean or replaca lilter slemnenis.
Change o Il condiblon requires 1t

Check for air being drawm Into grs-
e,

-Bepair or replace. {Excetgive wear

may be due 1o ofl contaminallan
Tighten cvlivder rod eyas if
loose. Check cylinder heads apc
tghten, il loose.

Theck mountlng ping and bushingsz,
Tightsn rod cyes.

-FEMEDTY -

Sec page 5-29, “Hellef Vahnes™.

Lase PREER . . i L i e e e
bisahgnmeant...... ... ... .. P
ERRATIC ACTION OF CYLINDERS
-CAlISE.
Main reie pressure ton Tnw or valee sticking . . . L L
Air in syatem:

O Jewmd dam W, o e e e e e
B 1Ak e e e e e

Foaming In reaemnll . o s e

[mtermal leakagea ..o e s e e et

v fdd or chenge,
. Locate and comeck

oo Use hydraulie oll containing a foam

depressant

See page 5-25, "Cylinder Lepkage”.

Page 5 - 24
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TROUBLESHOOTING

CYLINDER LEARAGE

i

TELEECOPE CYLINDER

If excozalve leak-down 13 cncountered, check
ttems in the bollowing sequence:

1. With boom off zide and harzontal, catend the
boom approdmately & fboper section, mark the
aide of the 3rd belescoping scction at the end of
the 2nd scothen,

2. With the hydreulkc ol at 160" F, clevate the
beom (o marmum engle and auspend a load on
the hock. (7 tone on a 2-part Mae would appyord-
niate manafacorer's Inapection poocedu es).

2, With engine shut off, bold or e the eleapepe
lunctlon lever In the fd] "extend” posttion for ap-
proximatehy 1% minutes,

4, Return the telescope lever o neutral, etet on-
gine, ground the load, and ccturn the boom to
horlzental, remark dhe 3rd boom section a3 in {1
Extend boom end measures the distance becwecn
marks to determine leakdosn of the cylindcr

Tht manufacturers allowabls <rift specificabion
lor production machines 1s as ollows;

With 14.39C 1b hook load, 2 gart hodst line, boom
exvended about B b por secHon At macdmuom
boom angke. ond 160 degree F hydraulic ofl bom-
perabare, the leakdown of the cylindet (sections 2
£ 3 15 oot to exceod 374 inck in & 1S minatz po
riod,

IDENTIFY A DEFECTIVE HOLD VALVYE in the oyl
inder by replacement with a new cartridge, Before
installing the cartrikdge, visvally inspest the oxter-
nal 0" rings ard back up washers. Retest per the
procedurc above te determine i bold was delec-
tive,

IF THE HOLD VALYVE IS NOT POUND DEFERCTIVEE,
the cylinder must be removed from the booimn as-
acmbly for ropacking and checking. Frior to reas-
sembly of the cylinder, conduct an adr test o the
pictony ved by blocklng the vetract ports o (he
rod near the piston end. Elip a plastic bag over
peton ¢nd of red and retain and a-al with a rob-

Tage o 25

bor band. Remowe the lockout, s#al waaher, and
chamicred washer from the necdle valve ad the
trunnion end of the piaton rod end fumnly scat the
needle vahe by Bottoming. Apply and held &
slight amount of air presaure at the retract port
of 1he rod, (Port stamped with *R") Expansion of
the plastic bag indicates a dofoctive red wrgldnent
or &calz on the pert tube Wn the rod.

WHEN REASSEMOLUING THE CYLINDER, care
should be teken o keep the pigton rod assemibly
parellel in all planez with the cylinder bearel as
the phaton enters and ia pushed down the barrel
prioer to gland cngagenent. Adjust the noedlc
eerew B 180 34 arn open. Install nesdle vahre
aeal washen Pach-up washer with chiamiler -
ward ecal, ang lockouwt.

HGTE: An eileroal leak eom ekescops oxdinder
ar hydraglic lioes within the boon agsemlly does
v canae kak-down without also having oie or
e of the alrare combitions presen.

BOOM LIFT CYLINDER

The suggested procedure B identifidng the ape-
cific cauac of leak-dewn should be perforned in

the folbowing Soqucrre:

ELEVATE THE DBOOM TO NEAR MaXIMIR AR
GLE, nod completely entended, with a boom
length aufflciont tc winch up a convenbent pay
load approndmately ene (1) foot from ground Jevel,
Shut olf engine and remove pressure From the hy-
dreulic reservoir by lonsening the Aller cap.

DISOONNECT TINE EXTENMD [FOSE, TilE RE-
TEACT [IOSE | TIE SMALL PILOT LINE (OSE,
THE SMALL MLOT LINE ROSE, AND THE SMAlL
DRAIN [I05E at the holding vebr: ports and cap
the pilet e and drain loe hoas cnd.,

IF IYDRAULIC CHL QONTINUES TO RUN aftor the
intial dreining from cither port of the hold vabec
gr the holst cylinder continoes te leak down, the
causc 15 within tlye haold valve.

I CYLINDER LEAN-OOWN SOCURS with na all
lcak e the hodd valve ports, the cause is within
the cylinges.

NOTE: There és e calfowocibefe beohungre: rocde it for
the Boom Nedst cppelingder

Norcmber 103853



TROUELESHOOTING

KEINSTALL. HYTWRALLIC RESERVOIR FILLER
CALP

DO WOT START THE ENGINE UNTIL THE HOSES
HaVE BEEN RECONNECTED. The conrol walvwe
span] is apen-cenfer lo reservoir in the neotral
prositlon and rélurn line ofl wouald be pumped ok

HITRIGGER JACK CYLINDER

The suggested procedure lor identifying rthe ape-
cilic cause of lcak-down 13 similar fa the boowy 10t
cylinder procedure:

SET THE OLTENGSERS.

ELEVATE THE BNIAM Ty NEAR MAXTMINS AN
OLE, not completely axtended. with a baoom
length sufficient o winch up a corweniant pay-
load approoamately ane (1) ook from geosnd lesrel,
Shut offengine and rammve pressare fome the hy-
draulic rezervoir by Inosentng the filler cap.

MSCOMNNECT THE EXTERND HOSFE FROM THE
HOLD ValVE Th's is a hnse farthes! away Trom
the port tube and shonld have an "B atampeed
next bo b

IF HYDRAULIC CHl CONTINLIES T RIN after the
initial draining from cither port of the hald vahe
as the cylinder continues to leak-douwmn, the calae
is wilhin the hold vabve.

IF CYLINDER LEARK -DOWN SCCURS with nn wll
keak rom the hold valve poct, the ranae & within
the exlinder.

REIMNSTALL HYDRALERT REESERVGIR FIIER
CAR

DO NGOT START THE ENGINE FINTIE. THE HOSRES
HAVE BEEN RECONNECTED, The contenl valve
spocl s open-center tn resenvalr it the neotoal
posatinn and retoro ime ol wnd 1e e i peed ot

Pagr & - 26
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TROUBLESHOOTING

EXCESSIVE HEATIMNG OF OIL [N SYSTEM

HEATING CADSED EY FOWER LUNIT
[(EESERYOIR, MOMP RELTEF VAIVE AND COOLERS)

-CAlSE- -BEMELFY -
Rellef valve sef at a higher ar lnwer pressnee
than sperifled. Exeess ol dissipated through
Increass] sliprage i vasols parts, or theoogh reliel valoe, . Reaet relied valve to recommendad

T ESSUTE.
Internal nll leakage due to wear .. .. e o1 et e e s Repar or replare prrap.
Viscosity of afl bon hlgh o fon e o, 0 e Follow recommendationg for onveect

viscosity gracde to e wsed.

Pump sarsembled after ovethaul moy be
aasembled oo tightiy, This reduces ckarances

and mereasea robbing Irickinn... ., .. o e Follow inatructiong when teassem-
bing.

Leabing rebiel valves .. s e e, Repa'r.

Impreper functlening of ol cader or

ceaNE L5 Tl o8l o e e e Inspect conler and gee that i iz work-
ing property.

Improper machine aperation e o Rt porutrol to neutral when
stalled, evlinder ok end of stroke, aic.

High dubyrewele i e e e INSERN oM petler Tomisnit secvce rep-
vesenlative.

HEATING EECATSE OF CONBITIONS IN 3YSTEM
-CAISE- REMEDY-

Restrleted lnes e o - s JF liDes A erimped, rr|'|-1m-||_-; if par-
tally plugged for any reazan, recove

nhstnaction.
Inbernal beals o e e e Lacale Iraks and cormect.
Low oil Brvel oo s dmre e e e e s Thec ol lavel 2nd NI neresgary,
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TROUBLESHOOTING

CONTROL VALVES

STICEING PLUNGERS

JCALZE- -REMEDY -

Faxreasively high ol temparaburme . Elminate restrdoden in pipe lines
and Ghering syslent.

PHrL i ol e e Change oil. Clzan system.

Fittinge boo IEhl oo e e S er e, Checl lorgue.

Valve warped from mounbmg.. ... e e e Loosen rabve afnd ohesk.

Exeesatvely high pressurve in valve. .. . o s o ey e Chiscle with gauge oy dndet and oplin-
der Hhes.

Linkage bimeng e e e e e Free up Unlags.

Plunger damaged . oo e e e e Replace valve.

Beturey spring demaged.. o e - e, Replace faulty parts,

Spring o detenl cap binding ... ..., e e e .Longan cap, re-cantat ol ke Gdiiten.

Vil nat at thermal equalibriom oo Let systern warm up.

LEAKTNG SEALS

CAIISE- -REMEDY -
Faindom orssder eal o s Remowe and clean.
Fxcessive hack pressume. . e cne Chpers or enlarge Ine to Tessralr,
DN under SR80 e e Remove and claan.
Soored plUTVEST .. e e e Replace vahre,
Loame mamal pPlates . o i e e e et Clean and tighter.
Cuat aracored aeal . e Replice Faulty pacta.
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TROUBLESHOOTING

UNABLE TO MOVE FLUNGER [N OR OUT

-CAUSE-
Dirtinvabe, i s

Flunger cap full of oil

[ EyTe I Ea T T T
HELIEF ?AL'FE';.E
CAN'T GET PRESSURE
-CALISE.-
Foppet stuck apers or At under seal o
ERRATIC PRESMIRE
~CALSE-

Flint poppet seat damaged, Poppel seat deamaged ...

[May o e applicable to all walves)

-REMETH .

... lean Anvl fTash nnk.

Replace seals,

Free gp lnkage

‘REMETY

Check for foreign miatter helwren
poppets And thelr mabing menmbers.
Members st slide Ireely.

-FEMEL -

Replace damaged partes Clean dirt
and ramove Avrface marks or fres
mawemeni.

FRESSUURE SETTING NOT CORBECT

CAUSGE-

Wear due {0 dirt, Lock nut and adjuatoent screw looss.. ...

LALISE-

Pamaged seats, worn Q" nn_gs paru

stkking duwe to dirt..

LEAK

-REMEDH -

-.. 5 Sechion 5.

- BREMFETY -

... Replace woren ar damaged parts,

Inspect [of e movetnent. of ormpn
nents, Check seat ot
artatobes . nieks or ailfer marks.

Page 5 - 24
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TROUBLESHOOTING

AR SYSTEM-COMPRESSOR —I

FRESETRE HOTLINS TOD HIGH
“CAUSE. -REMEDY -
Cramge inancurate, s e e . .. RevalbrRbE o replane faugE.
Govermrr doean'l pressurize vnlnader .. L T e e on  ReEIT or replace governor.
Chtrvernar reservar unloader 1ine phagaed ., ..ol o e o0 ... Replame lina.
Unkoader f plungers atckingfworn. .. ... oo oes e veeeeo o.o..Lubrleate, install umibcader Kt fesed
kit or replare head.
WILL NOT FUMP AR
-CATSE- -BEMETH -
Gauge fadbsd . e e e e s Replace gauge.
Compressor drve belts slipping ne braken,, Lo s L Adjust fensien or Taplace.
Compressor inlel valves /plungeea stuek .. . .. .. ... ... .Instzll unloader kit, head kit, or
replate head.
PFRESSDRE BUTLD-UF SLOW
-CAUTSE.- -REMENY-

Adr Jeakoage 1n SYBIEOL . .o s e aee e LAl AT CRTTeCE .

Gaoge malfunction oo e e e v Recalibrate et replace.

Compress or drive belts sllpplng ... L L L ... hudjust ten=an or replaca.
Restriothon 1o intalee swstem ..o wmriee e s ... Remove restiction or teplace illrl-e.
Reatrictlon in discharge Hne . e e e Remove restriction or replace jne.
Linkrader mallunctioning...._... e e et et e e Lubricate e bnstall kit
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TROUBLESHOOTING

EXCESSIVE O ACCUMULATION TV RESERVOIR
(COMPRESSOR FUMPING EXCESSIVE DIL)

-CALISK-

CH! return hore reatrinted, kinked, or laped

Gasket apalant obatrucne odl retarm bine ..

Conpressor Intakes acuem oo high.

Foooessive arfine crankoase presaere . .

O AN AT TINE WA ..ot e ceeeeees cemeeeme e e e

-REMENY-
Remwowve restriction ar replace hose.

Remwwve realant fram JJae

Replace air filter elament.

- Correct engipe rentllalan,

- JFeplace compressar tndk,

Page 5 - 21
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TROUBLESHOOTING

TRANSMIESTIONR
TROVBLESHOCTING GUIDE

The Inllewing data 15 presented as an sid to locat:
tng the souice of difflculy in a mallunctiening unit.
It i% metcessiny bo consider the torque converter
charging pumg. rankmisaion, o cooler, and con
Hectingg lines as a complete system when unniag
#own the source of trcubie since the proper oper-
ation of any wnlt therein dopends geeathy on the
gondition nd operations of the olthors, By stady-
ing the principles of operation togother with datn
Ir this sectlon it may be posaiblc to coreect any
rnelfuncton which may cocur In the ayatom.

TROUBLESHOOTING PROCEDURE BASICALLY
CONSISTS OF TWO CLASSIFICATIONS: ME-
CHAMICAL /ELECTRICAL AMD HYDRAITLIC.

MECHANICALELECTRICAL CHECKS

Priot to checking any part of the system from a hy-
draulle stopdpolnt, the following mechanical/
alertyical cheslis shodald be made:

I. A check should be made ta be sure all contrel
lewey Linkage ie propeery ¢onnected and adjusted
at alf conoect g points.

2. Checlr for electtical conlicwity and security of
electeieal connections at control valwe, Diflcul-
fy may he i wiring ar shilt solenodds.

HYDRADLIZ CHECHZ  Belore cheching on the
brgqus converisr, transmisslon. end allied hy-
dvpulic system for pressures and ratc of oll Now. 1L
i# coscntinl that the lollowang preliminary checks
be miade: 3ot group G dor pressurs check paints
a4 corditiona,)

Cheele il level in tansmilsalon. Thia should be
done with oll temperatures af 180 bo 200°F (522
2 83.03°C). O HOT ATTEMI'T TIIEESE C|IECKS
WITH C2LD Cll. Te buing the ofl temperalurs L
this specHicaton it 5 necoasary 1o cither work the
machme or “stall” outl the converter. Where the
brmwer means is dmpractical. the latter means
should be cmplkyed aa lollows;

Engage shift lenvers in fonward and high speed aml
apply brikes, Accelernte engine hall b threc-quar-
et throttlc-

Hold stall unbl desired comverter outlct tempera-
Wre b5 reoched, CAUVTION: FULL TIIROTTLE
STALL 8PMERDS FOR AM EXTESSIVE LENGTH OF
TIME WILL VERHEAT TI1E CONVERTERL

LOW CLUTCH FRESSIIRE

~CALSE-

I T

Clubchy pregsure regulating vahre spoal abwk open

Faulty charging pump._..... ..., i e e e e e e
Broken or worn chinich shalt re p=ton saling rings

Clutch piston blesd valve siuck open . o, s

-REMELY-

... 7l ta proper leval.

................. Clean valve sprad apd howlsing,
...................... Repltane pomp.
...................... Replace sealing rimgs.

..................... lean bleed valwes thoroughly.

Page 5 - 31

Nemre mber 90



TROUBLESHOOTING

LOW CONVERTER CHARGING PUNP OUTPUT
=CATTSE: -REMEDY -
Suchon seretn pluggrd e e e e DARAR SHEHIET SRTERN.

Dwefertive DA PUTIEY. e e me e PREPACE LI

OVERHEATING
CAISE- -REWMELY-

Worn ol Sealing HoFs . e et e e e s e o REITHNE, disassemitde, and rehulbd
converter aszembly.

B e L, L T« T PO . s |1: {3

Eowalllevel . e i e i e e b bt e e e e Fill to proper hevel
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TROUBLESHOOTING

NOISY CONVERTER

L o T 1 R

Worn or damged DemrdmpEs .ot st e e ne

LACH OF POWER

-REMETHY -
Replace.

A campbate digassemhbly ol be
neceseary To deternidne what beardng
is [aulty,

-CAUSE- -REMEDY -
Low engine BPM at comverter stall ... ... b e Turs sngine check fevemor.
See “Overbeating and make same chacks. .., ccceen s o, Make comections ax explatned 1n
“Cverheating,
PROPANE HEATER
HEATER FAILS TO START
(MOTOR DDES NOT RITN)
=CATSE- ~REMETH -

Fuse defective oF BUrih Ouk ooy ittt e et

Flecirical cotnee omiisd Sl st et m e i

Full voltage ook available ab beatmr. oo cmies e srerernn, o

Motor deferbive o

Cherk fivgs: neplace i§ necessary.

Check all #lectrical connertinas.
ncluding Srousd: repadc any defecks.

Check Int power at the heater: ol leaat
11 ViMC with headsr turned on. Trace
system bo find any faulital.

Check motor. Replace If necessary.

Fage 5 - 34
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TROUBLEBHOOTING

MOTOR RONS, BOT NO COMBUSTION
=CALISE.- -REMEDLY-

Fuel supply blocked .. Check el supnly by Insening e
Fitting ot the ouislde ol the heater
and cherking b propsane odoe. 17
propate odne 15 present. puad] off the
igniter wire compketely and remove
the lgniter, Tryr fa |tar the heater
and listen ot e sobenoid +lick
Check Ior the wder ol propane in the
hurner. §F propares odor B present at
buikhead fitting. bt tot the burner
head. the solerai] vabre 1= defmetive
or comtariated with some foreign
ofyerl, The soberoid valve can be-
e oo tarmingtst when a Hypuid
takeadt indtle & veed Instead of the
requkred vapor take.ofl bottke 11 the
Tuel syatem is ootitarminated, e
lirea Al aclerald mst e cleaned
with a degreasing solvenc,

Temperature contral & for mieroawitch

defeclive or out of adjuatment .. .Cherk tempearzbare confrod gwitch
and mirrnsmdich e adjustment,
Afjus1, repalr or teplace A3 neres-
sary. Sec Sectlon 5, "Repalts and Ad-
Juatmeants”.

[gnition pack defectlve or iwoperati'e ..o e Check for spark by holding an insu-
laled-handle serewdriver udith the
shaft grounded anct the 1ip approxd-
mately 1 /E” away rom the high fen-
sten lug of the Ignition ontl. There
shmild ke A rontinanus strong
spark. I mo spark 1= produced, cheark
that there 15 voltage applied ta foe g
nitinn pack. T mpot wolkage |5
presend and ne spark or 3 weak
spark, iz el oeed, replace ar repadr
thie ignitlon pank.

Tilt switch defectve, improperty

vooutedd, Or not Gelbmg DB .. e e Theck HIC swatedy The switeh maat
v goCnire iy 1t hracket and be in the
verlical praitian with the slrctrical
leads pdnting dwon, Check leads on
both skles of switeh vr power, Re-
place il delectire
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TROUBLEZHOOTING

MOTOR RUNS. BUT MO COMBUSTHIN [cont.]

-CALSE-

[ardber deleorlvse o InopeTabitd . o e e eeeem s

Fuel not suitable for lempearabarss er-cotintered . ooy iy ceree orrans

-REMELY -

~Chegl the ignilter. To checdt, ahuat off

the futed at Lhe tank and depress the
start awltch unt!! the lines are
purgedd of fuel. Ramove fhe burner
head and check the gap benweet, the
igniter atd the burner tube, 1t
ahauld be 1/ LE" 1o 173" Yhth the
barner head grounded, mowre Lhe
START FUN OFF switeh to the
START position and check the dap
For spart, Mo sparl i produced.
the igniter may be dirt or defective,
Before cemoving Lhe igniter from
burner head. check inside the buarn-
41 head to <ktermine i any carbon
threads or chips are present which
eouldd short the plug.

L heck with Your propane supplizc

tey b 2npe yaur fuel is suitable e
the temperaiures enoourtered,
Arvund - 10 F propane may oot pro-
duce enough presavre (0 poes
through the regulator,

HEATER REMAINS OK ETRNER CYCLE
AFTER HEAT DEMANDS ARE MET

-CAUSE-

Temperaturs control & for microawitch
defectives or out of adjustmend ..

Bl-meizl blade broken or linkeage ouwt al adjustent

Dirt of1 fuel soleneid vahve kp

-PEMEDY-

Cherck temperatute control sviteh
atd mécroswitch for adjustiment Ad
jMat, repair or reploce a3 necessany,
See Zection &, "Repodrs and Adjust-
rents".

Chesk M-metl blnde and Inkage
and adjust, repair or replace a8 noc-

SHAIY,

Clcan aolcnokd valve Tip.

Foge 5 38

Movcmber 14308



TROUBLESHQOTING

EXCESSIVE POPRING OR BACKFIRING

-CAUSE

Ignition pack defecdve ar inoporative

Full voltage not availalph: at heater., .

In extremely cold weather. the regulater
may becomie nosted, As it thaws and freczes,

thez heater will bucn intcrmoilttently ...

Clagged or restricted Shamst, oo s it e

-REMELY -

Check lor sparls by holding an Ineu-
lated-handke screwdriver with e
shaft grounded and the tp approxi-
matcly 1 /8" away rom the high Llen-
sion lug of the ignition call. There
ahould B¢ & condinuous atrong
apark. If ne apark ia produced, chock
that there 12 veltage applied W the ig-
nition pech. THingut voltage is
present and oo spark or & weak
aparc 13 produced, replace or repaly
the wdoition pack.

-Helng voluneter, check 1o Le sure full

voltege is available fou hismter opera-
tion, 1] Y minimua o sl heater

turned on. Trace aystem o iad faalt.

o Oheck solenoid. When the STATT-

RUN-OFF awitch ia in the START
poelthon, the solenoid showdd pro-
ducc an audible chck end remain
open undl heater cyclea off.

u-Me activn recommendoed.

- Chech exhouost for Mlockage ar re-

strcHons, Clean and clear as neces-
sary.

EXCESSIVE SMORING AT EXHAUST PORT
AND BUILDUE OF CARBON 1R HEAT EXCHANGER

CAUSE-

Alr indet fube blocleed

[

Lt walboge e e e g e e e e e e

Defuctlve proasurs peglator. .o eesennn

PP,

Al === === = LI CAFIPLILIE CDRON

-REMELY -

. Check for plugged or Backed albr -

let tube and clear il recessany.

v Check for low voltage, at least 11

VDL

- -Cleeck for defective presoure segula-

1, There shwul] e 11 Indwes water
prezsure 1 the prosane =upply Hns
al the corneclan
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TROIBLESHOOTING

DIESEL HEATER

-CAUSE-

Fuse defeciive or burot ont ...

Electrical connectinnbs) delenive ..o e e o

Full vwltage nnt. available at heater. ... ... L.

MAObor delem e e e e

-CALISH.-

Full valtage not available at heatar

Burner Moods when startinmg ... oo e

[ncotrect starking procedUre. ooy e e

HEATER FAILS TO START
(MOTOHR DOES NOT RON)

HEATER FAILR TO &ETART
(MOTOR RUNS)

FEMEDY .

v ocheek fuse: replace if necessany

heck all #lectdeal ronneciions,
inctnding ground: repair any dedects.

.neck lor posrer at the heater al least

11 YOO wnth heater turned an. Trace
aystem to iind any fAultial.

v .o Check motor. Replare i necessany.

-FEMEDY-

Exresmire woltage drop durng pre-
heat, iUge of PREHEAT/CHOHRE
surdteh draws 1B amps at 12 veltg
are]l START awiteh adds 8 amps) I
wire, g7 15 fon 2mall o graand con
mection poor. low valtage al heater
may cesult,

o Toee pch fvel duting starting Do

ol opecple PREHEAT/CHOKE and
START awilfch =l ltaneasusly oo
loing perfinds of tintve, or burner may
Tz flowadied,

o Refer to Page 2.8 for ¢orrect stacting

proeseture,

If the high tension lead ke digoon.
necied Trom the Ignitor for any ea-
g1y, THY NOT enesgige the uriit withe
ant first providing a dischargs gapof
I F5 ineh or leas i the high ten-
slan lead o flhe grodnd kEiker

Fage f - 35
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TROUBLESHODOTING

With a larger gap. electrical patentlal
cat cause an Insulation breakdown
in the lgndtion pack or in the ligh
tension kad. The same alse applies

il the heh tension lead is attached

1 the Ienilter with the igniter re-
moved TTam tie wntt, Provide a gap of
173 mch or }ess here alsoe.

Use insutated wools and take care 1o
prevent contact with Lhe high ten-
alom ead, High voltage 4 present
which could canss iFjury.

Ignition pack defeclive or IIOPRIEEE - 1o cer s e ey Check for sperk by holdbig an insu-
lated -handle serewdriver wath the
shaft groundec and the tip approx-
mately L/B" away firom the high ten-
slon lug of the igeition pack. There
should B a continuooa strong
apark. I no spark iz produced, check
that thete is voltage appled $o Lhe ig-
niton power supply, If input vokage
is present and no spark or a weal
apark is produced. replace or repatr
the lenitlon pack.

Ignition defective of INOPETALIVE .1 o e e e e e oEEK the igniter. To check. remove
and sxamine. The electrode shoald
be centzred. and not clogged or
shoned with carhon, Visually check
operation with the igniter removed
from hurner head. bac connected to
the high tension kead with body
grounded. Shut off el and ground
igniter on heater case to check for
spark. Replace if defective,

Fuel aupply not suitable for ambilent temperature ar
msaflickent for starting ... .oroeeose e e e Chiecks (o adeqeate fuel supply and
correct grade ol fuel

MOTOR RUNS, EUT N COMBEDSTION
~CALSE- -REMEDY -

Fuel supgdy Blocked o st e e erareeme e e O Tor Tl 2t e Foat bowl. Res
migve Lhe pipe ploE at the zide of the
Aoat bowl atd genth depreas the
Boat I fuel is preseal. if will show an
the abject used to depresa the Hoat
and eyarncy carh be felt.
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TROUBLEBHOOTING

Ternperature comtrol or micraswich
defective or ool & adjustITEEOL .. oo s s

IEnition pack defectyve o0 INOPETAHVE ..ot raee e ene rrrn e

lgrater defecHys ar inoperalive

Tilt ewdich defective. Impropedy
triClnbed. or ol FEHIEF POWET © e e e

[ TicieTel fe] FOve oo e oo e et e e T

lnadequele venbtilation .. . e e

Fuel heater ar glow plug cicrts dafect tve

Cobeck HEGLOW ool and rmicro-

surtch adjustrmaar. Beler to Seolion
3. Adust, repair, o repkace.,

Joheck for spark by holding an imean-

Tated -handle sereydiver with the
shalt groutided and the tip approc-
mately 1R away from the high ren-
sior g of the ighlton pack. There
shonld be & continuous strong
spath, Il no xpark 1= produced, check
1hat there is waltage applied to the ig-
nitlon powar supply. I input volrage
1w present and no spark or & wank
apark ts produced, replave or repair
the ignition pack.

Check the igniter. To chech, rermowe
andl examine. The elecirode glanld
he centered, and et clogged ot
ahoried with carbon Visually chack
operation wath the lgniter remmved
fremn bommer head, but eonnected o
the high tension lead with hody
grounded. Shat off foel and groand
igniter an heater case (o check for
soark. Replace il dedective.

Check tilt swdtch. The switch muost
e Seenre 1 its brackest o be 1n the
verfical position with The slecitieal
Teads palrting dwon. Checic leads on
wth sides of switsh lor power. Re-
pMace if deleetine,

—heck floct level, furl sreasure, aned
carburetor el needbe aetting. Fx-
ceesive Tue] fow will causea rapld
unildap of carbon 1o the haat -
rhiander Cormest fied leed 15 6 172 o
P mninuks (4 12 minotes par
ounce)].

Chech for restricted cdrentating sur
I which conld caass neerieating.

Check fuel hester Al glow plug cir-
ot with FREHEAT ACHOKE switeh
anergized. If there [& power but no
heat Trom these parls. replace the
faulry compenent. I 1kere 9 no pow-
ar t0 the hiel hester during praheat-
ing. check all eonmedtions, wares,
amwl the swdtch.

Fage 5 . 401
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TROUBLESHOUOTING

INADEQUATE HEAT OUTFUT
-CALISE- SAEMEDY -

Full voltage not available at heater- ... s e e Check tor low voltese. Heater misai
have 11 volts minmum eo thar mo.
Lor turns fast enaugh ta ensues. ade-
guate combusbion sir fow.

Insufflcient Kel Bow ....coenn i o et et o Cheri float levet, fuel pressure, and
rarbureror Al needla setting. Fx-
cessive el flow will ranse raphd
buildup of carbon in the heat €x-
rhanger. Comrent foal feed 15 & 1% 00
por minule 4 12 minutes peyr
nunee].

Temperature conteel or moicroawltch
defective or out of BAJWHMEL . 0 v e e ee . Check H1-LOW conireal and miicTo-
switch adjistment. Refer ta Sectiom

5. Adiust, repair, or replace.

FAN WILL NOT OPERATE AT HiGH SPEED
DURING BEURNING CYCLE

~CAUSE- -REMEDY-

Elcircal connmection{sh defecudve .. s s 1. Cherk relay. Beplace if defertve
2. Check molor and connections.
With the power 1. touch arangs ma-
bor lead (o red motor lead; apeed
must irverease. Replace motor if de-
fective,
3. Check electtical connestions.

Temperature comirel or microswiteh

defective or out of BHUSITIENL. . e e . Check emperature control switch
and microawitch for adjustmend Ad-
1zl repalt of replace A% TecEs5aTy.
Eeler to Section B,

HEATRE REMAING ON BURNER CYCLE
AFTER HEAT DEMANDS ARE MET

-CALIZE- -REMEDY -

Temperature contrd or microawlich

defective or out of AdUSIMENG ...« e et em e . ChEck tRTOIpAratuCe sonkeol awitich
and micrnawitch frie Adpstment, Ad.
Jusl, repant ot TEpLace AR NErERSATY.
Bafer to Sentinn B
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TROUBLESHOOTING

Bi-mefal blade broken or inkeage oul of adjustment............0. ..Check bi-metal blade snd linkage

Dirt on fuel solenowd valve Iip

~CALGE-

s R ] | T - R

[ L L [T 1

Clogeed of restricted exbaust..

Igniter defrctive o ioperadye

and adjust, repair or replace as e
SEArY,

Clean solencid valve Hp.

EXCESEIVE SMOKE IN EXHAUST

L LN L Ll L RN L L N NN P N ]

-REMEDY -

v Check for lowe wiltage. Heater re-

guirea 11 wodts mitdrirs =n» that mo-
b tuTRA fast anongh foo ensare 30-
cquate air flew. Cambuglion air pres-
rure ahould he at Jea=td |2 - 4 inrh-
es ol warer.

... Fuel needle ope oo [ Adjust el

needle ag descnhed v Seotion &

-..Check for apark oy holding an inmn-

lated-bandle srrewdriver wilh the
shalt grounded and rhe tip appron-
matety 13 inch auay from the high
tension o ol tha igniflan pAck.
There should be 3 continnons slrong
spark If no aperk I1s praduced, check
that there {3 voltage applied fo the g
aitien power supply. If input voltage
13 pregent and no spark or 4 wesk
spark is produced, replace oy repalr

the ipnition pack.

Check the igniter. To cherk . rennane
and examine The alsctrode shiould
be centered, and not clogged or
shinrted with carbon. Viaually chack
opreration with the igniter retmmeed
fromsy Burmer heard, bl cotinested bo
the kigh tenskom laad with body
grounded. Shut nfF fizel and ground
igniter on heater case 10 ch=ck for
aprrh. Replace 1f defeciive,

Page & « 42
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TROUBLESHOOTING

MAINTENANCE FREE BATTERY TESTING

VISUAL INSPECTION
- CALSE - - REMEDY -
Visible damage, ferminal leakage, S00. o i isanrss i Cannot be used. Replace.

ELECTROLYTE LEVELS & STATE OF CHARGE

CAUSE- - REMEDY-

Level at top of plates. Water cannod be added ..o iiseens Replace.

Indicator Idbeabes 10w JEWEL ... o s rasensrennssarienrssss inansssevss s Replace.

Level OF, unknown or water can be added.

Stabilized voltage below 12,3 valts* ..o e Charge, then turn on high-beam
head lamips for 16 amp load for 15
secornds).

Indicator indicates Iow charpo. .. e, Charge, then turn on high-beam
head lamps for 15 amp load for 15
secomnds).

Stabilized vollage above 2.4 volts® or

indicator fndicates charged ... caess seasss e s esseo PEFfOTI load test,

LOAD TEST
- CAUSE - - REMEDY -

Perform load test using the following procedure:

1. Connect volimeter and ampere load equal to 1 /2

cold eranking amperes @ O deg. F (- 18 deg. C) rating of

battery for 15 seconds.

2. Dbserve voltage at 15 seconds with load on,

ok e s e i L e If the voltage remains below the volt-
age chart levels, replace battery, IT
the veltage 15 equal to or above chart
values. return to service.

Page 6 - 43 Movember | 998






SERVICE AND ADJUSTMENTE

INDEX
SECTION 6
SUBJECT PAGE
INFRODUCTION o .. . oo e e G-1
WELDING [NSTRUCTIONS. o e ci i - B2
UPFER ELECTRICAL SCHEMATIC. .. .. o i i 6-3
LOWER ELECTRICAL SCHEMATIC .. ... ... . ... i e an o E-4
AXLE LOUKOUT SYSTEM . ... . .. .. . i e G
AXLE MAINTENANCE . L e e e E-6
T RS . i e e 6-T

SAFETY PEECAUTIONS FOR MOUNTING OR DEMOUNTING RIM AND WHEELS, .. G6-8

ENGINE MAINTENANCE . . .. i aaea i c e e 6-9
ENGINE RADIATOR MAINTEMANCE _ ... _ ... .. ... .. ..o e BR1]
TRANSMISSION MAINTENANCE . . . e e B-12
AIRSYSTEM MAINTENANCE _ . .. e i i e ime i i ma e 6-14
HREAERES . oo o i e i e e . 6516
AIRFHYDRALLIC INTENSIFIER. REFAIR. ... .. e e e - 517
HEAKE ATWTSTMENT ARD BEEEDING. ... .. ... . . e i eaeama 6-20
DISC PARKING BRAKE . . . ... e i e - 65-22
STEERING CONTROL UNITREPAIR. .. ..o o e e e e 68-25
SWING BEARING BOLTING PROCEDURE .. .. ... .. .. i s ms 5-23
EWING BEDICER . .. . a0 s o s r i cr i r e e - §-34
PUMP DISASSEMBLY SINGLE AND MULTI-ETAGE .. -0 o o0 on oo o E-35
HYDRAULIC SYSTEM MAINTENANCE . .. .- . - . . oo oo B-27
BOOM CHAIN ADJUSTMENT. . .- .. . o o e i e ee ek i B-53- 1
BOOM CHAIN ADJUSTMENT. . .. .. . . o . i i e e e B-53.-2
ROTARY MANIFOLD - . . ... oo e o e e ia e e e e e e e e G-54
CORTROL LIBKACE ADNUSTMENT. - .. oL . i . B-DE
HEATER . ... . o oo e e B-58
ELECTRICAL SYSTEM BATTERY CHECK . . _ . .. . . ... ... B-59
ELECTRICAL SYSTEMTEST ... - - - - o o oo . P = 14
CRANE | . . e e e e BG4
HYDRAULIC CYLINDERS. - . ... .o o e i e i e e e o 865
HYDRAULIC CYLINDER MAINTEMANCE - .. .. ... .. .- bedeme s bedee oo - B
CYLINDER NEEDLE VALVE ADJUSTMENT , ., ... .. .. .. .. ... ... ... 653
1 L 659
WINCH MOTOIR. . - - - i i ae c e s s e rmaa e maes A 6-33
WIRE ROPE AND REEWING . .. .. . oo e i o e e E-20
SPOOLINGWIRE ROPE ONDRUMS .. ... ... o e e e e e 6-2
CARLE BOCHETS . . e e kit s A 6-22

[naned: Way |28






SERVICE AND ADJUSTMENTS

INTRODUCTION

Machine productbeiby, longevimy, sovd lowe- oot per-
krmmance depend on Pertodic Maintenance, Trou-
Bleshooting and proper Service and Adjustnent
procedures.

Az the operator, It 12 your regponsibility 1o detect
any unmsual sounds, adars, of oet aigns of ab-
normal performance that could indlcale toible
ahead.

By detecting any problems in thelr saply stoges.
you can save yoursell uunecessory chowntirns and
your emplxyer a ot of money! Thertbure, it is also
your raaponsibility o use good fudgiment i de
tecting fallures in Quickly and repaiting thern, 1i
you donr't, one falure can lead to another.

Briore attempting to make an adjustment your
self, ask yourself If you have the 2IGHT TOOLS, 1IF
vou have the PROPER TEST EQUIPMENT and IF
rou can accurately DIAGNOSE the causes of the

probdem.

Il¥ou can'l answer YES to all three questions, rely
an your Distribotor Ssrvicensan. He has the right
tools, testing equlpment and serdce knowladge to
pir-point the problermn in minutes icetead of the
hoawre congmned in hil-or-miss methsds, TIME 15
MONEY! He will save it for you.

W yons decdcqe bo atternpt an adjustment youraelf,
llow o logleal TROLBLE SHOOTIMG PROCE-
DURE. Jon't simply replace parts unti the trouble
15 G,

Znce the cause of 8 problem of malfuncton has
beety diagnosed. take the corrective acton speci-
fied i this mannal, Follow the procsdures gven
{or the specilic problem. If the difficulty 18 not cov-
ered. congult your Ddetributor Senviceman.

GENERAL SERVICE INFORMATION

The metheds uxed Lo remove assembhics, guards,
cab pansds, 2ie, s kil b D discreton of the cos-
toaner depreidernt v the byp of overhaul equipment
did nalnlenanes persaonne] at hand.

Beep parls In order when large components are
disunsembled, particularly so when it has & great
tuwriber of simdlar paris. Leosely reassemble a3-
sernbles whenorer poasible (o prevent smail pars3
from being losl, Keep spb-assembly pars wgeth -
er, lat be carefiil not to get right and left band
pants miced up.

¥hien an assembly 13 remested W comect only one
diffculty, 1t = dood prectice to reconditon the
whole a2sembly al the bme thus aviding repeil-
Uvot of work at & later date.

EBolts and nuts sheuld be placed inke their respes-
Uve hwkes wlen removing yuards, cases, cic. 50
al e proper bl »il be o hend when reas-
serulrting Lhese parts,

Page G -
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SERVICE AND ADJUBTMENTS

| WELDING INSTREUICTIONS

Hefore walding on the omit, comtact the factory
asrvice depariment for approval.

Whes1 dodng repalr weldlng on your unbl bahe pre-
caution altactung yeur groond o the compornent
belng repatred, This will reduce e chianee of aroe-
ing through & taaring, cylivwdes, e, damghg the
compiciil. Fainl sheald e remvrsd froo Uae
surface Lo be used 85 e "groured” (Bart),

ae yecessarky precaution whesn mreliing arowod
gl tanks, ofl reservodr, batteries, wwblng and
pressure xystoms.

AT T NTION

When welding cloae vo glass. cFlinder pods. or any
poliahed sucface, provide adequate protection
i splatter

AT TENTION]

Mever weld when the engine 8 running. Always
disconnect the batbery cables and aplicable
grounds before webding.

[A[CAUTION]

Dy el weeiel v weet surleces since this will ¢ause
hydragen smbnllement of the wekd.

AU TION

Alwzys have o fre extnguisher o hand i case of
Gre. Adequate ventilabfon and dry area are neces-
mary. Protective clothing should he used and all
prr=ons in the welding arsa should have protec-
tlor: fer ther eyes. Follow instroctions lor welding
and cutting on paint

AWS CLASS E7O0LE Low hydrogen:od for nortmal
repairs on low afloy to medium carbon steel All
pusuon welding, good peretration. and crack
reststing up to 8000 yield, Alas sulkable bor
repair of previous intershield welds.

AWS CLASS E11018G Low hydrogen rod for
repair on high strength allay steel such ag T-1.
SO0k Lo 100,000 wield. All pombon wekdliog,
grod penelration, and high tensile stength up to
IR LIAL LT

Nofer  Fow hydeagen tad E7O0IE must be used
Lethin four (43 howrs upon nemokad fom a

Jrshly openad cantairner ar from o storoge
BT

Low ypdrogen rd B 1085 must be used
whthint 172 howr upon remooal fram o2 con-
kvt of fromm a storoge orer

A[CAUTION

All welding proccdurce and weling  operator
qualilicadons shall bs in accordase with ANSYS
AWS D143 when wolding on load  suataining
members [AMNSTASME B30.5)

Page & - 2
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SERVICE AND ADJUSTMENTS

WELDING & CUTTING
ON PAINTED SURFACES

[A]WARNING|

When welding or cutting steel coated with certain paint
systems, the worker is exposed to decomposition prod-
ucts [metal fumes, gases or vapors, particulate) which
vary depending on the type of process being used to weld
or cut, the nature of the base metal, and the type of
coating system. The [ollowing control procedures should
be utilized when one is welding or cutting coated steel:

= Use a power brush or grinding wheel to strip the coat-
ing from the steel in the vicinity where the cut or weld
is to be made. Remove the painl far enough from the
weld to prevent any remaining paint from becoming
heated and bubbling, If this happens. continue to
brush or grind the paint away.

s A toxic dusl respirator and eye protection should be
used while stripping the paint.

* Welder should be outfitted with a fresh air supplied
respirator and other personal protective equipment
required for welding.

= Other cmployees should be removed from the area or
told to stand back a minimum of 10 feet from the
welder. Do not be in direct line with the weld fumes.

* Use a local exhaust hood to remove fumes during the
welding or cutling operation if one is available,
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SERVICE AND ADJUSTMENTS

| AXLE LOCKOUT SYSTEM

AXLE LOCKDUT
VALVE

ANLE LOCHOUT SYSTEM

Adr in the axle lock circuit de-
creases stability, Bleed the sys-
tem immediately whenever this
NECOrs.

If the axle does not hold o the Blocked position or
nscillates when the upper structiure s awung 20
degrees from the travel position, bleed the system.

Swing the retracied unloaded boom into the travel
position so that the lock valve will open. With the
enging running at an idle, loosen the bleeder
screw, When a steady Mow of ol is running from
the bleed screw, retighten the bleeder serew,

ADJUSTMENT

With the cam plunger fully retracted, adjust valve
position for .005-.010 inches gap between the cam
roller and the cam travel area on the manifold, Do
not measure at the low point on the manifold.

Tighten and secure with nuts. washers, and cap-
BLCEWS,
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OPERATION CHECK

For safe operation of the crane when operating on
rubber, the axle lockout valve should be checked
daily as follows:

I. Flace beom in travel position.

2. Drive one tire of the rear iescillating) axle up
on an elght inch biock,

A Swing the retracted unlosled boom approx-
mately 20 degrees from the center position.

4. Drive the crane off the block, If the dre re-
mains in the up position proceed with step (5.
IF e tive dives ool remain in the up position
readjust or replace lockout valve,

5.  Allow crane Lo set for three 1o five minules,

6. Observe the tire, it should remain n the up
posithon,

V. Swing the crane back to the cenber posiclon,
the Lre should return to lis original pesitlon,
If not readjust or replace the lockout valve and
repeat this procedure,
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SERVICE AND ADJUSTMENTS

AXLE MAINTENANCE

MATNTENANCE CHECK

As a part of the Weekly Mamiepance Checl,
inspect the axle and differential odl lavels. When
checldng the axle olf level, rotale sach wheel nnbl
the planet cover ol level plug §s positioned as
shewn In the Mustration, The armow an the planet
cover must Iv horizontal for the cover to be prop-
erfy peattioned for checking the all level,

Dl Sy
(ROYTATES Toh
TR

Remove the ofl level pug it the planet cover and
&dd ol as necessary o bring the old Isvel te the
bottemn of the il amwd check hoie.

Qn oo Fendi-anuwal basis, Cruln the oil rom the
dilfzreniial by remmoving the drain plug at the bit-
toam of the cilferenUal hewsing. Replace the plag
ad reflill Wee differenital wacth the lubrcant speci-
fied 0 Seclon ¢ Redll to proper level as

deacribed in the weellly cleck.

Crain the el from the hubs by removing cach Al
and check plug and rotating the bub unti]l the
hnle 15 in the exiretne low position. After draining,
ratate the hub wntil the hole 1z at the check posis
ton as described eaclier. Rafill the hub with the
Iunricart specilled in the Lubrcation chart. Reiill
to the level specified i the weekly rheck amd
replace the plug.

Fage 6 - 6
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SERVICE AND ADJUSTMENTS

TIRES

MAINTENANCE CHECE

As a part of the werkly mantenance checks, in-
spect the trés and vims Jor damages. Culs, bruises,
spags. punchurss, and abraisons should be re-
paired belore they can caugse tre Eailure. Benf,
cracked. or loose Aims should be repalred or re-
placed.

Check tire wahe sondidon and make sure sach
vahle bas & cap.

Check the wheel retalning nuts for proper ti2lt-
ness, Wheel Tug nuts shouk be torgqued o 400
500 fit. Iha.

TIRE FRESSURES

Alweays maimialn e recomimended tive Inflation
pressutes 10 all fires Befer 1o sectiog 3 for proper
tire inflation prezaures,

Whan driving some Increases in the tire pregaures
can be expected due o heat generated Ty Triction,
Twerapesds may also peoduce Increnserd]  pres.
e, In =uch cireumatancez, NEVER BLEHDY
THE. TIREL. Inzteard, slow dewn or stop unt] the
tres rnnd.

[oflatlnn pressure should be chechad when tives
are rpol, using an aocurate tire pressare groge.
CHeck pressure al regular imtervals.

BElaeding the alr from hot birea 13 demgerous and
ghrukl not be atlempted. Whike the pressure will
be redured, an merease In teruperature of the tire
will rale place »s apon as driving Is resumad andg
tre fatlure will reauld

THGERINFLATION

Too litle air pressure {ncresses deflection. caunsas
the tread te wipe and acufl over the road, results
Ih extra strain on the tre. and locreases the
chances lor bruising.

PROPER INFLATION

Meintaining the proper air pressure provadss max-
imum road conlact aod re=ulls 0 Increased e

Life.

OVERTNPFLATION

Overinflation reducss {ire deflection and thre con-
tact area, causing the tire to ride on the crown and
resuft in rapld wear in the center of the tread.

A WARNING

The ¢xplosive energy stored 1 oa Hre and tim
assembly under pressure makes changing truck
and olff-road tires hazardous. Leath or personsi
Iinjury can ocour while hapdiing or maintaniong
these tires. Speoal procedures must be N bowed
and special wols muat De used I tires 8re o be
changed sakely. Whenever posstble, let your tre
service company handle this job. If you muast
change g ure. [ollow the step-by-atep Insructons
detarled g tiee repanr manval Should low pres-
surcd make it necessary o add sir, never gtand
Deshbe e e, Instead Use an exntenslon hose
leog enough o permit you bo stapd behind (he
tire bread. Always use a Lliee cage or equivalenl

protection when adding s,
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SERVICE AND ADJUSTMENTS

SAFETY PRECAUTIONS
FOR MOUNTING OR DEMOUNTING
RIMS AND WHEELS

DO'E AND DONT'S

D

Fellow mounting and deimanting procedtres
outhned In the manvfacturers instruetion
manual ¢t other recognized induskty instroc-
iion manual.

Dreilate tres completely prior to demouning
by Temoming the vabve core.

Heplace bent, cracked, worn. comeded, or
damaged parts.

Double check b5 aee that removable nings are
propecly seated helore inflating

Chech fot excessive side Aing play and ring
butting. Either one ol these conditions 1% an
mdication of mis-tmatehed rim parts.

Inflate vires in A sakty cage.

After Intlating the e, be sure that beoween &
L/ 1E" mimirum and a 174" magmam gap re-
halis i oa splT akde reng or lock ring,

Inspect wheel nuts and fm clamps perfodical-
Iy for eXCESEVE WEAT, COTTOSI0N. Droper center-
Ing. and nut torgue.

DOKT

Don't use mis-matched parts, WMis-thatched
part= are dangerons, Make Bura side Adng and
lock Ting desddnations match those on Lhe
base

Don't use loads or cod infalon pressacres ex-
ceeding TIm manuiacturer's recommenda-
tions,

Lxn't re-imilLake & tire ¥hat has been run flat or
secioursly  vndennflated  without  frst  de-

mountlng and inspeeting the tre amd fm as-
By

Mever ugse tire and dm tombinatdons that are
nat approved by the Toe & Bim Associzatbon.

Page 6 - 8
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SEEVICE AND ADJUSTMENTS

ENGINE MAINTENANCE

Refer to the englve manufpctarer's opsration
and malntenancs aoualis] for additionsl
sngine garvice infocmaiion,

Fogine prodaccivity, ongevity, and bhw-cost per-
frrme=nee depend on a regular program of peri-
adie: maintenanse, The material presenfed here
are listed in actordanee with the masndenance
rheck lat In Sewflon £, COnsideraton of gsvere
warking conditkans mey dictate a revislon in
scheduling for the periodic chechs.

As part of each peredie checle, refer to the engine
tranulacturer’s manualis] for engine  mainte-
tande reduaifemenls, When aervicing the engine,
the engine manulzelurer's recommendations taloe
precedere over those in This mamal. should any
i rapanry T pwoberd

DAILY

FUEL LEVEL

The: fuel tank and filler nipe o [acated nn the ket
zida ol the machine. Heep e rank as full as pos-
gible to minimize romdensation. Thia is extremedy
impartant 10 onld weather.

Use o quality grade of fuel. The (el tank capasity
i3 50 gallons. Refer to tha engine manmifanfurers
manual for miarmation wn what el o ase for
cokd weather.

ENGINE OIL LEVEL

The sentfine oil kevel 15 cherked with e dipsiick
located on the Ieft side of the angineg Ight hand
side of the machinel. Do ror eheck the oll lavel
while the sngine 1= running nar immedialely afer
atopping the engine. For an aceorate reading,
albw approadimately 35 nunutes for the oil o
drain intn the snmp hbefore cherking, Keap the odl
Ievel ag closr to the fidll mark as possible, DO
NOT GVWERFILL.

TAIC AUTION

Never operata the angine orhen the oll §a alunee
the full mark or below the low mark.

Fualwater Tepaar
! L ]
* |
'. B

FUEL/RATEZ SEPARATOR

A waler separator 13 lsed b rémove water eon-
tamination from the el before 0 enterg (he
rmgine. The Cumminz fuel fwater separator 15
built into the RAe] filber Water contartination
should be drained daily.

L ~

To drain the water and sediment feom the separa-
tor: Fhut off the engine, use wour hand o open
and drain the valve. ‘Turn the valve counlerclock-
ange approxmately 1 1/2 W 2 turns uolil dmin-
ing acours, Draln the Tiler dormp of water wntil
clear el ks visible, Jurn the valve clockeriza by
cloae the draln valve,

Fuge G- B
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SERVICE AND ADJUSTMENTS

| ENGINE MAINTENANCE

AIR CLEANER

Inspoet the air cleaner and ita connections for
lealks, dents and damage.

A restriction indicator mounted on the air cleaner
assembly indicates conditions of restricted flow
through the alr cleaner, [1 the vellow band resches
the red band on the plastic cylinder. or on indica-
tors without the vellow hand, the red band fills the
clear center area of the indicator, serviee is neces-
sary, Al this time, change the air cleaner filter ele-
ment and clean the intalts sereen.

[A[CAUTION|

When using a degreasing agent to clean the en-
gine, be sure to cover the restriction indicator
(filter minder) with a pretective material. En-

ginc degreasing solvents can damage or destroy
the indicator.

React the restriction indizator each time the hood

i opened as it provides o built-in checl to assure
proper functiordng. If it does not resct, then the or-
ifice i plugged and must be cleaned,

A clogged air filter restricts engine poswer cutpul,

The air cleaner is also equipped with a vacuator,
The vacuator collects some of the contaminants
before they are drawn into the air filler, When the
engine is turned off, the vacuator automatically
opens and expels the collected contaminants, The

Page 6 - 10

vacuator should be checleed to enstire it i in place
and funetioning properiy.

ENGINE BELTS

Checlk all engine belts for condition and proper
tension. Consull the engine manufbelurer’s man-
ual for the recommended helt tenzion and ten sion-
ing procedures,

FUEL TANK

Drain accumulate] water and sediment for the
fnel tank quarterly by removing the drain plug and
allowing the tank to drain until all water iz re-

maoved and the fuel lowing from the tank is free of
sediment,

I a large amount of secdiment has accumulated,
drain the tank completely and flush liberally with
kerosene until all the sediment has been removed,
Mlow the tank to deain corpletely before refilling
with Mel
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SERVICE AND ADJUSTMENTS

ENGINE RADIATOR MAINTENANCE

DAILY / 8 HOURS:

COOLANT LEVEL

Check the engine radiator coolant level and add
coolant if necessary. A solution of 509 ethylene
ghrenl by volume §s recammendsd o project he
englne to -37* C (-34°F) year around,

Antifreeze is essential in any climate,

Antlfreeze broadens the operating temperature
range by Towering the coolant freezing point and
by raising Its boiling point.

The corrosicn inhibitors in antilresze also protect
the coaling syvstcm components from corrosion
and provide longer component life,

MONTHLY / 160 HOURS:
RADIATOR EXTERIOR

Clean any forelgn matter from the radiator cool-
ing fins and through-core cooling passages by
directing compressed air and fushing water over
the entire area of the cors in the reverse direction
of the normal air flow.

He extremely careful when ueing compressed
nir near the cooling fins of the radiator. High
pressure air eould damage the cooling fing if
not directed straight throngh the radintor.

Never use a pressure washer to elean the radia-
tor fins.

QUARTERLY
CORROSION INHIBITOR

Replenish the cooling system corvosion inhibitos
every 500 hours of operation.

Newer nge 4 ehromate base corrogion inhibitor
when the eoclant contains ethylene glveal.
Use only non-chromate base inhibitors. Chio-
mate bas inhibitors reacting with ethylene gly-
col can  produce chromium  Thydroxide,
commonly known as "green slime”. This sub-
stance reduces the heat transfer rate and can
cause serlous engine overheating,

SEMI-ANNUALLY
COOLING SYSTEM

Clean the cooling system every 1,000 hours or
annually whickever comes first. Use a radiator
cleaning compound, following the instructions on
the container, Flush the systern with fresh water
and reffll with ethylene ghveol solution of H¥G by
valiime,

Refer to the tople. “Corrosion Inhibiter”, abowe
when cleaning the cooling system and be certain
the inhibitar used is compatilde with the conlant.

Clean any forelgn matter from the radiator cool-
ing fins and through core cooling passages by
directing compressed afr and flushing water over
the total area of the core in the reverse direction
of normal flow.

Fage 4 -

11 May 1988



SERVICE AND ADJUSTMENTS

TEANSMISSION MAINTENANCE —|

Filier

Dipstick

DATLY MAINTENANCE CHECKE
Omn a daily basia, checlk the tramsmission ofl lewel.

Start the engine and run it at 1000 o 1600 RPM
until the transmission reaches normal operating
temperature fapproximalely [50° Fl. Then, dle
the engine and shifl through all range positlons
slowly, This will insure that all parts of the sys-
tem are fillexd with oil, Shift to neutral and set the
cngine speed at approximately 500 to GO0 RPM.
Remove the dipstick located under the access
door on the rear deck, The oil should be at the
“full” level. Add or drain oil to bring it to this level,

Rofer to Section 4 for the recommended hydraulic
transmission fluld. See the manufacturers man-
ual for change Intervals and servicing the oll
sbrainers.

QUARTERLY MAINTENANCE CHECE

Change the transmission oil and filter element on
& guarterly basis, When changing the clement,
check the O-Ring In the ilter housing for damege
dand replace iU I necessary,

After the Mier dlement s serviced, refill the trans-
mitssion and check the oll level as deseribed in the
Daily Check.

FPage 6 - 12
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SERVICE AND ADJUSTMENTS

r TRANSMISSION MAINTENANCE

CHANGING OIL

Ol change intervals are (o averoge enviormen-
tal and duty-cvck: conditlons, S&vers or suskained
high operating lempecatores or very dusty atmo-
aphetic corvdilions will cause acceleratsd deterio-
radonn  arkl  contamination.  For  extreme
comdditions, Judgerment must be ased to delermine
the vequited change ntervals,

Every BOO hours. change ol Niter element, Every
1000 hours, drain and Tell sysiem as lollows:
Draln while ofl iz at |1530° to 200° F [65.57 to0 93,37
(]

Mote: B recommencled] il fiter sleawals e
changed after 50 atal SO0 hours of oprera-

ticy o el rad it o repradced Leles.

1. Dwain branstnission and inspect sump screso,
Clean screen a3 thoroughly as possibde.

2. Bemove and discard oil Hilter ebement, Clean
the fliter nmownting surface and Inslall a new
Bkt element,

3. Retill transmisalon to LOYW mark.

4. Run engine at S00=-600 RPMY bo prime convert-
er antf lines.

5, Recheck level with engine running al 503600
RPM and add oil to bring level t» LOW mark,
When ol tempersture iz hot (L30° - 200 F
(BEZ.2* - 925" C) make final oll level cheok,
BRING TiL LEYEL TO FULL MARK

TOWING OR PUSE STARTING

Belore owimg the vehicle, be sure o disesnnect
the drveline bo avoid damage (o the transmizsion
during lowing.

Note;  [f the fransmission has 4 wheel dripe, dis-
omrect bofh front ard reor  drioelines.
EBecause of the design of the hudraulic ays-
tem. e engine cannd be staried by push-
T 0 WO,
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SERVICE AND ADJUSTMENTS

AIR BYSTEM MAINTENANCE

Inadequate deltvery pressure or defective compo-
nent operations can gencrally be traced to lzak:
age, blocked Hrves, or the build up of mowstare
and gediment in this aystem, A regolar program
of periodic maintenancs 1= an esseatial part of i
aystem operation, The matedals presented here
are listed in accordance wilh the malntenance
check llst in Section 4. Consideration of sever
working conditlons may dictate a reviston In
scheduling perindic checks.

DANLY
AR TANKS

Open the air tank dramn cocks a2t least once daily
e blow out moletur: and accunmnlated sedimenl,
The draln coclts are located on the frame rafl by
e battery box,

B

_

WEEKLY

AIFR. BYSTEM SAFETY VALVE
Manually actuate the air system safety rellef valve
by pulling cut the stem. This will insore that the

valre is ot sticklng, W the vate cannot be aciu-
gted n this manner. it should be repatred or

replaced.
E—— Safety Valve

ALCOHOL EVAFORATOR

Check the aicohol evaporator fluld level and add
Duid I nectasary. The evaporator is kocated 1n the
etgins compartment next to the radizior and can
be accesaed by apening the side englne acteas
cover oi1 the right side of the machine. Replenlsh

Dirain Cocks fludd with pure methanco aloohed andy. (Caparcity -
I pinth
Alcohal Evaposator (
Pa.gu G-14 May 1995



SERVICE AND ADJUSTMENTS

AIR SYSTEM MAINTENANCE

ATR DRYER (optional]

Il your machine is equlpped with an ar drren
inzpect the dryer’s desiceant at feast twice each
year for skena of of] accurnulation. If ol 15 founed,
replacement o the deaiccant s recommended, An
Increase in the amount of water blean out of the
alr tanks may indicate that the alr dever 15 koQing
effectiveness. If system performance is reduced,
desiecant replacement 13 necessary,

Deslecant replacement instructions are ncluded
with tlw desicrant recharge kit.

Mfage 6 - 15 Mz 159598



SERVICE AND ADJUSTMENTS

L BRAKES

RESERVIMAS PARKING
TI43 1. B BRAKE
150 P8I
F
ALCTIHENL
E EVAPORATOR

D_ AIR COMPRESSOR

SWIVEL
EROTATION

=L

ﬂunﬁm
AlR OVER HYD.

ACTUATOR

DISPLACEMENT:

GOWVERANOR SETTINGS:

CUT 1N = 106 PSI BRAKE FLUID — 6 MY

CUT OUT — 130 = 127 PRI

MAINTENANCE CHECEK

On a monthly basis, check the brakes for propes
functioning, Refer 1o the brake adjustment proce-
dure found later in this section,

As g part of your semi-annual check, perform a
leakage teat on the aiv/bydraulic intensifier by
applying scapy water (9 the exbhaust port. A one
inch bubble in 3 scowmuds is acoeplable, I the
leakage is greater than this, the cause should be
detcrmined and corrected, Refer to the alr/
hydraulic intensificr repair procedure found later
in this secrion.

Every two years or 4000 hours, disassemble the
air/hydraulic intensifier assembly and replace all
worn parts, Depending upon the comditlon of the
unit. either & minor or majer overhaul kit may be
installed.

AR = B3N
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SERVICE AND ADJUSTMENTS

L AIR/HYDRAULIC INTENSIFIER REPAIR

e — s —

pl | i |
1]
|
1
i il
:
15 _ J&!’fﬂj Frrgr sy
R N
o 1
-~ &AL
TR
12 11
4
8 un
DESCRIPTION

L. CONTACT ASSEMBLY L sEALL BING® AR CYLINDER ZA. EXPANDER SFRING
2. SHIM L L HYDRALLIC CVYE, BODY F0LPTSH ROD 20, RETURN SPRING®
A O-HINGH 2. HACKUPF jNG 2. S0 RETAMNIMG RING
4. O-RING® LA HYDRAULIC PESTOMN L AR PISTON S 1LINDICATOR FOD
5. VEE SEAL® Ld. VALVE BODY 23, LEATHER Cupe
f. SEAL' L5 HETAINING HING 24 PIETON FOLLDWER TThear Wems ore be he replatid
7. VEE SEAL* [ NUT EH.NUT Wil meve prawts Inoe v paie kit
d. BLEEDER SCHEW 17 LOCHWASHER EE WASHIEH
9. END CAP | & BLSHNG of . FELTY

A|CAUTION|

Never operate the vehicle if the air/hydraulic
iotensifier is nol functioning,

GENERAL INFORMATION & PRECAUTIONS
BRAKE FLUID PRESSURE CONVERTORS

FPressure converters are designed for use with
brake fluids. Do not expose rubber components
to mineral ofls. When cleaning parts, mineral
spirits may be used to clean the air piston compo-
nents and the air cylinder, However, do not cl=an
hydraulic components with mineral spirits. Use

izopropyl aloohel for cleaning draulic commpo-
nents,

The illusiration shows a pressure converter
assembly, component names, and component
loeations within the assembly. The items
which are o be replaced are marked with an
asterisk, When disassembling the pressure
oomvertor, these iteme are 1o be dizcarded.,

When it is necossary to clamp the pressure
convertor in A vise or eguivalent mechanism,
do not clamp the air eyviinder {itetn 19) or the
cylindrical portion of the hydralic oplinder
body (item L1).

Avodd damaging scal grooves, cylinder bores,
and the push rod, as defects on these surfaces
will cause leakage. Also, take particular care
to wash these areas with the proper fluid, Alr
dry with lint free wiping materials,

Page: 6- 17
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SERVICE AND ADJUSTMENTS

10.

AIR/HYDRAULIC INTENSIFIER REFAIR

DSASSEMELY PROCEDURE

Wipe afl all dirt and gresse fram the pregstre
DOMETbe:

Train the hydravlic Ausd Mo the pregsure
cnnrerter,

Hemove rontact assembly (1), Some pressure
eorvertets will ave 5 ghim (%) under 1he con-
tart aasemiy. IF the shiim 5 present, réemove
anid save far reuss.

Remove bleeder kerew (8) and end cap [9). Dis-
card aeal Ang (104,

Mark ait cylinder (19 aned bhydrankic evlinder
bty {111 o shew orginal alignmen of theze
e items.

Rermwe alx 9716 vuts (16) and »ix kekwash-
ers [17) and remosre 1e eplivddar (199,

Fome pressrs converters g o ptainiog ring
{3 to retain the Indicator vod {31). 1 the e
Laining nng is pregent, remove anl diseard
Remove the indicator eod. Thacard O-Ring (3).

The return apring (29 s undar a bad. Remove
TEA1E nat 259 being careful to onntrol e &x-
pansion of the spring e nd thus aveiding doam-
age or injury. Remove washer 28], pleton
follraeer [24), =athier cop (220, O-Ring [21], air
pleton (23, relurn spring (290 and expandar
sprireg (28],

Femowe it (27 aned dizeard. Discand Teather
cup (23, G-Ring (21), and vaturn 2peing (29,

Urezerew buching (18] and remimve hushing.
push rod (200 and kydrawdic plsten (130 a8 an
antérnbly. Do nat reynove Rozhing irom the
push rod at thes time.

Disconnert retaining ning (LB Remove hy-
cdraulie peston | 13], walve body {14, and retain-
Ing ring and new slid: bushing oft the
hyedrauniie end of the puesh rod. Diacard the re-
talning ring.

L2 Reémoyve O-Fing (4 and mwa ves seals (5} lrem
lhe bushing Rermove zeal [B) Droiw valve hody
and remaoore vee seat [F) from the hvdmolie po
sitbon. DMecard the rubber pants.

Mate:  Some hipdreulic pstons Wil ave o backup
rinug {1 2). Leare backup ning i place.

i3. The Iollowing 1= a list of Items that st be
clzaned with the appropriate solvent and then
trapected [or leak-causing damage, such as
eks, sepatehes, grooves, wear, pits, cgrmoe-
gien. or foreign matetial:

ITEM " SOLVENT
Adr Cylinder (1% hdineral Spinins
AT Fiston Follewey (243 Mineral Spirits
AirPiston(22) Mineral Spirits
Expander Spring {28) - | Mineral Spinik
Hydranlic Cylinder Body (11 | Tsopropyl Aleohol
Fush Rod 1207 Isopropr] AlColmd
Bushing {18} lsopropyl Alcohol
Hydraulic Piston {13} leopropyl Alechel
Valve Body (14 lsepropyl Alcohol

14, Il keak-cansng damage exIsis o any of i
aboye Ilems, discard that item and order a re-
placarment part.

REASSEMBLY PROCELUKE

i. [ubncate repar Kit vee eeals 15 & ) and s=al
rmg (10} with the hydraudic Auld normalby
sed I the pressuore converter (e, Dob 3
brake Mukd).

Z. install a new vee seal (7] on the ydraondie pis.
ton (133 Make o the vee acal 13 installed in
the diection shown it the illlustracion,
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SERVICE AND ADJUSTMENTS

AIR/HYDRAULIC INTENSIFIER REFAIR

Inztall two new vee seals (B ioto bushing 1141
Make gure the vee aeal lipe are fzclug oppostle
dirsttions 28 showm v the fllwstrztlsn. These
seaks are difhcult b3 inaert, fherelore, axerd e
e t tonlonw with precaulian #3

Inztall a paw O-Ring (4] on to e bashing,

Inztall 2 new sead (6] into the valve Lody {141
Malce sure seal is installed 285 shown,

Lubricate the push cod (200 and the valve oy
(Y4} with the same lubnicant used 40 the ves
ecale. Slide bushing (18] over hydrawlic end of
push ted, in the direction shown belew, Be
careful o aveid damage to Lhe vee seals,

Slip new retelning rimd (36 ovar hydiaulic end
ol push rod. Allach vaks body 114] and slide
hydrawdle plslon (13] over the valve bady and
install e retaining Ang such thal the platon
is now altached (o the push rod. Double check
the retaining ¥ing Inatallation to Inaure proper
lesalon within the retaining ring gecave.

Lubricate e hydraulic platon with the aame
labpicant waed or the wee casla. Inzert the hy-
dramlit; piston nte the bore of the hydranlic
cylinder body. Thia ia aomewhat difficult, =0 ba
carglul to avold damaging the vee ars] 17) and
the bydd raulic eydiirder hore. Sorew Lthie bushing
In place and terque to 5 to 30 ft_ lbe,

.....

H.

10

11,

L.

13.

Install seal ring (19} onto el cap (9, and in-
gert end cap into hydraulic oylinder body,
Torqua ta 60 1o B0 0. k=,

Ingtall new return apring [2490, sic piston {22),
expander soring (281, l=ather cup (23), O-Fang
12 L), pizton follewsr [24), vacher (2£], and out
125}, inn e manper shaan below, Extra help
oy be vequired to overceme the spring load
B sure the expandar spring L28) bz properiy k-
cated [ges illuslration) and the leather cup (23)
1z centered. Then torque mat (25 to 5 to 140 ft.
Ibx. Apply 3 coaling of general purpose chaasis
greqse Lo [t (27 and instell lelt lnto piston
follewer [24) a5 showm.

Install reew O-Ring (3} into indicater rod (31}
aryd Ingert Indicater vod Into the kydraulic oyl-
inder Lody a3 shown i the dlustration. [nsert
contaet asgembly (1) inte hyrdrauiic cylinder
body. iF indicator nod erifinally had retaimng
ring. Double checls the inetallabion to insare
proper locatlon  n the groove,

Apply 3 coating of chassis grease to kather
cup [23], air pkston (223, plston follovwer [24).
and air eyhnder bore {19), Slide 1he aic piston
assemobly mte the air cvlloder. This Is soamne.
whal difficult, eo ke careial (o avoid damaging
Lhe kzather cup or the air cylinder bore. Push
the adr eylinder in placs, with Hhee gl s sy
t=nding through = bydraviic crlindes body
Maks sure alignment is comect. lostall kek-
wathers (17} and pots 116) and alternatedy
torgque bo 100 bo 200t Ibs

Install blecder serew [3) inta hydreaulie oylin.
der body, Torque to 10 10 20 [, 1,




SERVICE AND ADJUSTMENTS

BRAKE ADJUSTMENT AND BLEEDING

The brake shoes shaubd be in proper adjustment
before bleeding Lhe syatemn. This is accomplished
nornally duting beake operation. This will oo
Utiee vntil lining wear has reduced the thickness
0 4.5 mm [W.1777) at which time lindng replace-
ment is neceasary. This should be checked alfter
LTHA ks ol operabion.

Thorcagily cfeacl alf Rycdrowedi: e ond
compriitt s of he brabe suseen fix
leaks. Diseonmect (he afr stpply huse al the
airf hepdra e inkensiTer unll before starting
e Biceding of (e syster, Be xore Bie res-
Croir SeUNiE sacface & free of any ot
ajore Qllachivg bhe prescure bleader

PRESEURE BLEEDING

Mate:r

Fili the pressure bleeding tank with brake Muld,
Do not re-use old or contaminated Gahd. The
pressure bleeder shauld be of the type thal
applies pregsure 10 the fluid throudh the use al &

diephragm rather than the alr pressure dtrsctly
in the same chamber as the Quld. Bleed the air
[rom the hoeze. Fill the reservolr with fluld and
connect the bbeeder hose (o The reservoir. Flace
Lhe pressure bleeder higher than the resensair
andl apen the shut-ofl valve, Charge the hleedeor
tank with 35 10 40 psi adr pressurs. Mantan
approxdmately 36 psi alr présaore 0 the tank
during bleeding operation.

ME BPOOSTER BREEDING

SHip @& phece of vlear plastic hose over bleader valve
on the wheel cylinder, and plaze the other end In
concanser. Flace just engugh fluid in boltom of
contadrieT 1o oover end of iwose. Open bleeder valve
and obaerve flow of Muid from hoge, Alkow ts Bized
unul all it bubbles disappear and Quld ilows in a
ciear stream. Close the bleeder screw,

Fage € - 20
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SERVICE AND ADJUSTMENTS

BRAHE ADJUSTMENT AND BLEEDING

WHEEL CYLINDER ELEEDING

Bleed zll wheel cylinders by the method on the
previous page, srarting with the wheel cyllnder
nearest the air/hydrawlic intenmiier and working
t0 the jarthest lorm the Intensifler, Bleed each
whet] cylinder a secord Hme in the reverse order
to eliminate any additivnal aic in the systemn.

Reconnscl the alr supply bose to the abr /hydra-
T Intensifer wl,

BRAKE PEDAL ADJUSTMENY

The brake pedal 1z adjusted by loosening the jam
tat and lumisg the agjusting screw untll the
redler ust contacts ihe brake plunger

f I

All rubber components in the readle vaihe
shoudd be replaced gearty.

MATNTEMNANDE

Every 2 months or quanterhy:

L Lubrcate fulcrum and miler pin willy ol

2. Prre pedal travel should be checked as folluws:
Chedk to be cortain pluager 1s i contect with
apring scat The stop should I adpusied so
that the roller and plunger just contact,

S Apply ofl or lighl grease bielween plunger and
vaubve body, Do vy wwver oil.

4. Clran cxhaust check depending on iype of zer-
oo,

EVERY 12 MONTHE OR ANNUALY

Nisassemble, clean parls with mitneral spirte.
Replare all rubber parts or eny parl warn or dam
aged Check for proper operation before placing
vehicle in servirs.

SERVICE CHECES
OFERATING

Check the detwery pressure of the cireutt using o
tesl ganuge Knowm to be accurote. Depreos the
pedal to severs]l positons between the fully
released and Rilly applied positions, and chock
the deliveved pressure on the test gnuge to aeo
that it vark=s proportionately with ihe moverent
of the brake pedal

When the treadle ia fully applied, the reading on
the lest gauge ahowld Tall off to derc promptly
when the application 1s relesaed.

IMNFORTANTT

An inftrexkt in atopping distance or 4 low pres-
surk watming mndicaler 3 malfunction in the
brake rircuit. and althoagh the vehicle alr broke
syslem M3y contloue 1o luoction, the vehicle
shontd not be operated untll the Neceasany
repales have bern made and Both braking circutts
are nperaling oormally.

LEAKAGE CHECR
1, Makt and hold ull brake application.

2. Cuat the exhaust part end body of the brake
valve with soap solution.

3. Leakage not bo 2xteed a 17 bubble in 3 secends
in both the applied and released position,

If the brake valve does nol lagction as describad
ahove or leahage 13 exceseive, I Iy recommended
thet it be veplaced with & new or remanufactured
unit, er repaired will genuine Bendix pares avails
able at Drernl ke ooillets.

For additional repair Information, cefer W Bende
serdes Dala. SD-03-5.

Page 6 - 21
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SERVICE AND ADJUSTMENTS

DISC PARKING BRAKE

FOUTINE MAINTENANCE

The rouling maintenance presented below is sug-

gested to Keep the brake system in good working
oreer,

L.

Check that floating parts move fresly and all
other parts are mounted securely. Tighten
bandware as reguired.

Clean and lubricate cam and push pins with
mplybdenum disulfide or graphite-based diy
lubricant,

Check actuator linkeage and see that there is
adeguate fresdom of movement lor positive
brake operation,

Check disc surface condition. Keplace il it is
badly warped or pitted,

L 3

Checlk that .0107 to 020 cléarance exists be-
ween pad and the disc. Remove cotler pin
and adjust castle nut to acheive these dimen-
Sions.

390 MAX. ADJUSTMENT

0107 to 020" PAD
TO DISK CLEARANCE

Check 1o see if riction pads are worn to less
than 1/32" thick, Replace il they are, Always
|'-|-I'|-|1'.l-|':|=-. bl p:rl,r_ls al the s=me time.

Page & - 22
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SERVICE AND ADJUSTMENTS

DISC PARKING BRAKE

REPLACING FRICTION PADS

The friction pads are part of pad holder assembly
IB] which iz secured within the caliper by springs.
Always replace both pads at the same time.

To replace the pads, it may only be necessary to
alide the caliper in its Aoating moont and not to
remove or disassemble it However, it will be nec-
eagarny to remove cotter pin (1) and loosen castle
it (2} to allow room for new pads,

1. Remove springs and slide pad holder assemn-
bly out of recess in caliper assembly

2. Install new pad holders and secure In place by
attaching springs.

Note: Stamped on the back of each pad holder
aszembly s o code, The first character is o
mumber for fwo numbers) thal specifies (he
friction material fype. Check to see thal the
new friction pod hias the saome friction mate
rial type number as the old.

3. After installing new pad holds, set clearmnces
as follows, Detach hrake actuator. Turn castle
nul elther in or cut until clearance bebsreen
each pad and disc (s 0.010" to 0.020°, Reas-
semble cotber pin and reaitach brake actuater.

4 With unit resssembled and clearances sed
properly, apply brakes lghtly several times to
seat the new pads against the disc.

A thorough brake check should be made every
B00 hours under normal conditions. Under
hard usage, checked more often.

BREMOVAL FROM THE TRANSMISSION

1. Release tension on the brake by removing the
cotter pin through the adjustment nut and
backing off the nut until the pads release from
the disc.

2. Remgwve the cotter pin and pin from the yole
on the hralie chamler.

4. Remowve the 2 capadrews from the Aoating
mount that supporis the loating caliper on
the disc. Slide the assembly off of the disc and
remmove 1o the work area.

DISAESEMBLY
1. Perlorm disassembly on a elean work bench,

2. Detach springs and cemove pad holder as-
semblies (8],

3. Scparate casting halves (6 and 7] by removing
three bolts and washers.

4, Remove cotter pin (1) and unscrow castle nut
(2} from shaft.

Page & - 23
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SERVICE AND ADJUSTMENTS

DISC PAREKING BRAKE

5. Remiwe cam (3 amid bever (d).

f. Remous Fwo Tt pins and their 4 seaks loog bed
an piiher slde of canm cashing.

This cmpletes disassembly of brake unit,
CLEANTNG

b, Ckan all pants sdth denatgred aleohoel and
wipe dry with A clean, Wt feee cloth, Die an air
linge 10 blew' solvent and debris from the hol=s.

2. Examine all parta carcfolly for signs of excen-
sy wear. damage, or cormosion  Replace any
pacts bound delective.

3. Check the leabng mannt brackets for parallel-
15m.

REARSEMELY

Eeamiemble in rewerae onder ol disasaembhy,
Maxe sure all parts are clesn and serviceable.
Lightly lubrkate all monng parts except Tor the
frictionn pad surlaces with graphite based doe
Iubwicant. When all pants are reassenibled, check
for propeay Grake operackon.

REINSTALY, ON TRANSMISSTON

1. Shide brake homsing onkn brake dize and align
maunfing holes, Fasten with capretews.

2. Aciusl pad o dise cleananes.
J ARRAch yole w arm on brake walh pin ard oot-

ter pla. Set breke tn delsrmine T hoalding prop-
eriy.

Page G - 24
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SERVICE AND ADJUSTMENTS

STEERINLG: CONTROL UNIT REFAIR

1. Duat Seal

25, Centering Sprlngs

2, Retalning Ring 25, Pin

3. Seal Gland Bushimg 27, Conbrol Spaol
4, Fetaming Bing 8. Seal, 3700

5. Retalning Ring 29, Spacer Plape
. Contral Column Bearing Assembly 30, Drive

7. Control Shalt 31. Meter (Gerotor]
8. Sprning 32. Spacer (sl

9. Cap Screw 43 End Cap

1. Steening Conirel Column 34. Cap Screw

L.
12,
i3
Ld.
L5,
1€,
iy
L&,
19,
20.
21,
3.
23,
24.

Seal, 2 1/8" OD
Sezl, 1 19/16" QD
Guad Ring Seal
Bearing Locator
Bearing Race
Heedle Thrast Beaning
Set Serew

Seal, 378" OO
Checlk Ball Szat
Seal, 7167 0D
Checl Ball

Check Ball Retainer
Standard Housing
Contrel Sleeve

TOOLS REQUIFED FOR DISASSEMELY
AND REASSEMEBLY

+ Screwdriver {47 - B long, L/3" flat blade)
« 5/16" - 12 pt. socket

+ Breaker bar wrench

« Tooeque wreneh [275 ineh prund capacity]
s Plastie hammer of rubber hammer

« 1 /4 Allen wrench

= I4/58" - &4 machins screw, - 172 long

s Needle rnose pliers
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SERVICE AND ADJUSTMENTS

e

STEERING CONTROL UNIT REFAIR

DISASSEMELY 2, BRemowe 5/ 16" cap screws.

Cleanliness is extremely important when repair- 3. Remove end cap

ing a steering control unit, Work in a clean area.

Before disconnecting lines, clean port area of unit 4. Remove seal from end cap,
thoroughly. Use a wire brush to remove foreign

material and debris from around exterior joints of Senl

the unit.

Meter (Gerotor) End

Memer

Spacer|s] |Gerator)

Figure 3

3. Remove meter. Be careful not to drop star.

G. Reomove aeal from meter.

7. Remove drive spaceris) (nol used on some
© umits].

1. Clamp unit in vise, meter end up. Clamp light-
Iy on edges of mounting ares, see Fig. 1. Use
prodective materal on vise jaws. Housing dis-
tortion could result if jaws are overtightened.

Seal Dwrive Plate
Figure 4

H. Remove drive.

End &
Saal .f;:ﬂ 5,,:, 9. Remove spacer plate.

Figure 2 10. Remove seal from housing.

FPage & - 26 May 1898



SERVICE: AND ADJUSTMENTS

STEERTNG CONTREOL {TNIT REPATR

1. Remove housing arm vise. Place housing on a
clean zalt clath to prstect surface finish, TUse a
thin bleded screwdrirer 10 pry retaiming ring
[com hewising, 25 shewn o Fig. 5.

12, Hotate =pool and skesve until pin s hodzontal.
Fush spodl and sleeve assembly larward with
Four thurmbs just lar enough to iree gland
bushing from housing, see Fig. 8. Remove
bushing.

13, Remove quad ring seal from seal gland bush-
i,

b4, Use a thin bladed screwdsiver io pry dust seal
Trom seal gland bushing, To nol damage buah-
1rys,

M ey
Thumn

Braring

Brating
Axe

1% Fernote 2 beaving races and the needle throst
bearng from sp2ol and sleeve ascembly.

Fignre 0

Cuad Ring 16, Femove spool and slveve assembly from 14
v — el hole end of heustng. see Fig. 5.
o€ o
——" kpnd
Lty Swsl Bushing
Fignre 7
Page G- 27 My 13545



SERVICE AND ADJUSTMENTS

STEERING CONTROL UNIT REPAIR

Do not bind spool and sleeve in housing.
Rotate spocl and sleeve asscmbly slowly when

removing form housing,

17, Push pin from spool and slecve assembly.

18. Push spool partially from control end of sleeve,
then remove G centering springs from apool
carefully by hand, see Fig, 10

18. Push speol back through and out of sleeve, sec
Fig. 11}, Rolate spool slowly when removing

Fromm sleeyve,

20. Remove seal from housing, see Fig, 11,

5/B" Seal

o T |\

[Met usad on Chieck
wnis with Ball Check gil-l
integral column)  Seat 7/16° Seal Ball Ratainer

Figure 11

. Remove set screw from housing, see Fig, 11.

4. Serew a 18 -24 machine screw into end of

check ball seat. Then by pulling on screw, with
a pliers, lift seat out of housing.

. Bemtoone 2 seals from check walbre seat.,

. Tip housing to remove check ball and check
Deall retaimer
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SERVICE AND ADJUSTMENTS

STEERING CONTROL UNIT REPAIR

Reascembly

Check all mating sarfzees. Replace any parts dhat
have scratehes or bums that could cause Jealage.
Clean all metal parts in cean solvent Elow dry
with air. o not vrdpe dry with cloth o paper towe]
because Hnt or other mabter can get ints Lthe
hydranlic sysiem and cacse damage. Do not use
a ooarse grit or toy to file or grind these parks.

Nete:  Lubricate atl seqls uith dean potrolerin
Jelly such s Viaseline,

Do not use exeedsive Jubricant oo seals [or meber
sechion

A gdood service policy 12 to replace all ol =seals
with now aeals,

__.- U |

_——-—___.___
il 'ﬂ Chack Ball Sent
TNE" Sanl &

Cherk Bl

Chack Eal
Ranaarp

HMgurs 12

1. Use o needle nose pliers to Jpwer chock ball ra-
tainer inte check valve hele of housing, Make
sure retphnee 13 atraight [(pet dlted an cdge} in
bousing. s Fig, 12.

2. Install check ball Iy bousing,

3. Lubricate 5/87 diameter seal aed 77167 diam-
cter seal Install s=als on check ba¥ seat as
ahown in Pig. 12.

4. Lubocate check Ball scat and seals thoraughdy
befort instaling scat in housing, When inatall
Ing seat do nod bwist or damagc acals, Tnalall
chieck ball seat in housing, inserl open ond of
acat firar, see Fig 12, Mush chock ball seak to
shoulder of hole,

6. Install set sorew. Use a B4 allen wvench o

torque st serew to W0 Inch pounds, T pre-
verit inberference, make sure p of Se1 screw
Is slightly balow Bousing maunting surface.

Canwel  Spring
Shawra Slen

Spring
Shot

Conral

Marks Apaot

Flgurs 13

Agsemble spool and sleeve carefully eo that tha
spring elots e up at the sama end. Rotate
=pod while sliding parts together, Some apool
and sleeave nets have the marks as shown in
Fig. 13, Tesl for fres rotaton, Spoal skwuld ro-
late smoothly in sleeve with Enger bip loroe ap-
plied at eplined end,

Figure 14

Ering spring slotz of bolly parts i Une and
stand pavts ot eixd of benclh. Tnsert sprng in-
stallation tool through spring slots of Doth
paris, Position 3 paivs of cenleing springs (os
U gets of 5 each)h on betich 50 that extended
edge B dowry and arched center section 18 -
gether. In this position, insert coe end of entire
spring set inta zpring instaitalien tool, as
thown |n Fig. 14, with spring notches lacing
aleeve.



SERVICE AND ADJUSTMENTS

STEERING CONTROL UNIT REPAIR

B. Compress extended end of centering spring set
and push into spool alesve assembly with-
drawing installation tool at the same Hme.

B. Cenier the spring set in the parts so that they
push down evenly and Nush with the opper
surface of the spool and sleeve,

10, Install pin through spool and slesve assembly
until pin becomes flush at both sides of sleeve.

11. Position the spool and slesve assembly so that
the splined end of the spoal enters the 14 hole
end of housing first, see Fig, 16.

Be extremely careful that the parts do not tilt
out of position while inserting. Push parts gen-
tly into place with slight rotating action, keep
pin nearly horizontal. Bring the spool assem-
bly entirely within the housing bore until the
parts are flush at the meter end or 14 hole end
of housing. Do not pull the spool assembly
beyond this point to prevent the cross pin
from dropping into the discharge groove of the
housing. With the spool assembly in this fiush
posltion, check for free rotation within the
housing by turning with light finger tip force
at the splined end.

12, Place housing on clean, lint free cloth. Install
2 1/8" dinmeter aenl in heusing, ses Fig. 17,

Figure 17

13, Install 2 bearing races and the needle thrust
bearing in the order shown in Fig. 17.

14. Install 1 1/4" diameter dust seal in seal gland
bushing, Bat or smoeoth side of dust seal must
face down towards bushing, see Fig. 19,

15, Install the quad ring seal in seal gland bush-
ing. 3mooth seal in place with your finger. Do
not use any seal that falls freely into pocket of
bushing, see Fig, 19,

Retaining
Ring
Seal
Glard
Bushing
[with saall

1G, Install seal gland bushing over the apool end
with a twisting motion. Tap the bushing in
place with a rubber hammer. Make sure the
bushing Is lush againal the bearing race

Fage & - 30
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SERVICE AND ADJUSTMENTS

STEERING CONTROL UNIT REFAIR

Tellon 5eal

17. Install retaining ring {see Fig. 18-18) in houas-
ing. After installing ring, tap on ring end or pry
with screwdriver around entire circumference
of ring to property seat ring in groove.

Fguare 20

18, Clamp housing in vise, as shown in g 240,
Clamp tightly on edges of mounting area, Do
not ever tighten jaws.

Nede:  Check fo fnsure that the spool and sleeve
are fiush or slightly below te 14 hode sur-
e of the housing.

Tage & - 31

Clean the upper surface of the housing by wip-
ing with the palm of clean hand. Clean each of
the flat surfaces of the meter section parts in
a similar way when ready for reassembly. Do
not use cloth or paper to clean sarfaces.

19, Install 3: diameter seal In housing, see Fig. 21,

200 Install spacer plate, Align boot holes in spacer

plate with tapped holes in housing.

For Face Dirive

Pir Paralle
with Porl Face

21. Rotate spool and sleeve assembly until pin is
parallel with port face. see Fig 22 [nstall
drive, meke sure you engage drive with pin. To
assure proper alignment, mark drive as shown
in Fig 24 [ref. B]. Note relationship between
slotted end of drive to splined end of drive
when marking.

Hay 1998



SERVICE AND ADJUSTMENTS

Dirive Spacariz| Epal

Figure 23

22, Install 3" diameier seal in meter,

Merer (Gerotor) Swar Walley [

'./< KT Ll _
% 118 cu. inirev. Displ, Unit
Reguires 2 Specars

Figure 25

Dirirve
[Marked)

24, Install drive spacers) when used, inmeier, see
D Flg. 25

/ L 45, Install 3" diameter seal in end cap.

24, Install end cap on gerotor, align holes.

Pin Part Face
Figure 24

23. With seal aide of meter towand spacer plate, 27, Install 7 dry cap screws in end cap. Pretighten

allgn star vallevs (refl A) on drive (ref. B). Mote acrews o 150 inch pounds, then torgue
the parallel relationship of reference ines A, B, screws to 275 inch pounds in the sequence
C, and [- Fig, 24. Align bolt boles withowut dis- shown in Fig, 25.

engaging meter from drive.
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SERVICE AND ADJUSTMENTS

SWING BEARING BOLTING FPROCEDURE

MAINTENANCE CHECE

It I3 very important b perform perigdic awmng
bearing bolt checks. The holts must be kept
lorque tightened to a rating of 181 {t Ihs dry, 137
It s wel vsing 8 4 1o 1 torque multiplier, or 725
ft Ibs dry B0 1 Ibs wet withowt the worque mula-
plier. After the firgt day and agam after the nital
40 hours of machine operation. check and tighten
the botta, I additbonal toraue 13 required after the
first B or 40 hours, recheclk sach 8 or 40 hours
wwntil ali kolts are feund properly torgued. There-
afier, checks should be preformed semtannualiy,

SWING BEEARING TORQUVE PEOCEDTRE

& number ol causes can reduce tenson In the
biolts when torguimg and alter use These inclwde
rust on the threads. damaged or rough threads
on bolts or nuts, shanks of bolts which hang up

on hobkes, et All of these canses have 3 tendency

to absorb the torque when bolts are bedng tHght-
ened.

All the fasteners inside the upper atructure and
te lour outside must be checked, [T any are
lound to have loosaned, all twenty «ight (28] rous
be retorgued,

Remernber, it 1e impoviant o perform pertodic
checks of the swing bearing bolts, The bolts omast
be kept torgue tighiened,

The lollowing equipment is required Tor checking
awing leating Dolt totoue:

DESCRIFTION

M 34 dreve ralclet head lorguoe wrench
witly 200 I capanity

I} 167 exlenson - 374 drive

11} 8 extension - 344 drive

{1} 7/B" 12 pl sockel - 374 drive
{1} speclal wrentlh PN TOGFBGST

{1} 4 b 1 tvrgue muliliplic

Fage & - 344

Theck amd torque 1he fasteners inside the upper
struciure, In onder (o ger the socket on the bolts
on the r2int hand Inside, loosen the tube clamips
on pressure tubes and raise slightly. This should
permit access to the (221 bolts 1nsde the vpper
structwee, U3ze the speclal wrench (YOGFBGYS 1o
reach the (naide front bolis of the upper alnuc-
ture, (4] of the 6] bolts outside shoukd be actessi-
ble without the reed 1o Felmore ANy CoPonetits,
Use the 8" extension o reach the bolt behind Uwe
swinger atwl the 16" between the cab awd wpper
sttucture,

Bolt tomues ate checksd by applving the atated
torgue while obhsering 0 determive I the bolt
"breaks loose”. If 1L i3 Ughtened (turined) by Lhis
procedurs, then It has losered . and alt (28] bolts
must e retorgued. Reler b the sequence Lilea-
trated below.

BIRG GEAR BOLT TIGETENING BEQUENCE

Muy 159598



BERVICE AND ADJUSTMENTS

SWING REDVCER

MATNTENANCE CHECK

On 8 weckly bazis, check the swing reducer oil
level. The oll level shoukt reach the FULL™ mark
on the dipgtici, See sectlon 4 for (he oype of oil
eoommended o bning e o level to the "FLLL"
mark.

IFyou are In a ©old climate Wwhere ireezing 15 &
problem. 2dd 12 pint of Zlyeol o the swing
reducer ol

DIBASEEMPLY

L. Bemove the upper cover along sath the brakes
and motor, Examine the ring gear holted o the
coeT, and the seal locared In brake housing.

2. Lot out e upper planet cacrler and examine
grars, roller bearings. and bronze thrust bush-
ings for wear, Repiace If necessary.

A Feplace ‘he thrust bushing locaved betwesn
the planct carriera if necessary.

4. Examine krwer planet CRMer gears, roller bear-
ings, and bronge dirust bushings K wear
Rrplace il necessary,

8. Examinc thrus! bualings Iocated between
inpul gear and lower planet drive gear, Replaes if
nesessany,

G. The lower planet carvietr 15 sphined to the ant-
put shaft. Romove the cap and shio: o disas-
=emble the carrler, shait, and lower case. Place
shims aside for wse in reassembly. Examine the
roller brarings and lower seal. Heplace il neces-
SAMy.

7. The only adjustment neceéssary L& bo shim
beiow the shalt retaingr @p ler proper boearing
adjuatment. Use the original shims (aes siep 6],

FEASSEMHELY
After stmimtg a6 required, reassemide the unit

oy reversing the steps In the disasseinbly
SeqULnce,

Rafar to aection 4 for quantity atd trpe of lobri-
cank to use. Add 172 pint of glvesl to the ol 11w
are gperatng it a climate where [resing 1z a
prabfamn.

BRAKE

Remave the motor atd wpper cover of brake houe-
g te tnsfect or replate brake discs.
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SERVICE AND ADJUSTMENTS

| PUMP DISASSEMBLY SINGLE AND MULTI STAGE

AN ——

s 8

Plug & in position B givea clockwlse rotation.
Plug 5 in position A gives counterclockwise rota-
tioT.

Checly valves tn bhoth posittons ghee bi-directionsl
rotation.

AICAUTION

If prying off sections becomes necessary, take
extreme care not to mar or damage machined
surfaces, Excessive force while prying can
result in misalignment and seriously damage
parts,

PARTS LIST

L]

P |

Snap Fing

Dutboerd Bearing

Seal

Shaltt End Cower

Check Assemblics or Mug

Ring Seals

Roller Bearings

Pocket Seals

Thrust Plates

0. Tntegral Tiriwe Shaft and
Crear Set

1. Gasket Seals

12, Gear Housing

13 Hearlng Carrier

14. Conmecting Shaft

15. Matched Gear Set

I6. Gear Housing

17. Port End Cover

18. Washers

18, Studs or Capscreows

= W N0 N

.
5
§
L1
w
"a‘ |
[ T S

A|JCAUTIONI

If parts are stubborn durlng assembly, don not
force them and never employ an iron hammer,

CAUTION

Gears are clogely matehed, therefore they
must be kept together ag sets when removed
from a unit. Handle with care to avoid damage
to the journals or teeth,

A|CAUTION

Never hammer roller bearings inte bores. Use
only an arbor press or other suitable tool.
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SERVICE AND ADJUSTMENTS

’7 PLUMP DISASSEMBLY ‘

DO NOT GRIP ON OR NEAE ANY MACHINED
SURFACES DURING ASSEMBLY OR DISASSEM-

BLY.

(1} Place ihe pump in a vice with the drive shaft
pointing down, Match-mark all sections. Be
sure to align these marks when reassembling.

{2) Use a sockel wrench to remove the four cap
screws on single units or the four hex nuts,
studs and washers of multiple unils.

(3) Lift off the port end cover, If prying is neces-
sary, be careful not to damage the machined
surfaces, Dowel pins will remain in either
port end cover or gear housing. DO NOT
REMOVE,

Melatch-mark

e e

-~ Fon end cover

P3|
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SERVICE AND ADJUSTMENTS

PUMP IMSASSEMBLY
(4) Remove the thrust plate. Examine and —
replace if necessary. Sec wear guide. Channel dea
Thrust plate
Note: This Swep Applies To Multiple Assemblies
iy, !--.,- Ciear

(3) Carcfully remove the drive and driven gears.
Avoid tapping Lhe gear teeth logether or
against other hardened surfaces. Keep these
gears together because they are a matched
set, Examine and replace if necessary. See
wear guide. Remove the thrust plate from the
bearing carrier. Examine and replace if nec-
ESSATY,

Note: This Step Applies To Multiple Assemmbliey
Only.

(6) Lift the gear housing from the bearing car-
rier. If prying 15 necessary, take care nol 1o
damage machined surfaces, Examine and
replace if necessary. See wear guide.




SERVICE AND ADJUSTMENTS

PUMP DISASSEMBLY

Nete: This Step Applies To Multiple Assermblies
Cnfy.

(73 Carefully lift or pry off the bearing carrier to
prevent damage to contact face and edges.
Dowel pins will remain in either the bearing
carrier or the gear housing DO NOT
REMOVE THEM,

Note: This Step Applies To Multiple Assemblies
Only:

{8} Remove the conoecting shaflt,

(%) Remove the thrust plate. Examine and replace
if necessary. See wear guide. Remove the
driven pear and the inlernal gear and the drive
shaft. Keep these together as they are a
matched set. Examine and replace if necessary.
See wear guide, Be careful not to damage the
machined surfaces of the gears,
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SERVICE AND ADJUSTMENTS

PUMP DISASSEMBLY

{107 Lift or pry off the first section gear housing.
Be careful not to damage machined surfaces.
Examine and replace if necessary. See wear
Euide.,

Chear housing

{11} Inspect all bushings for scoring or discolora-
tion and replace if necessary. Use a bushing
puller as shown in the tool list to remove
bushing.

{12} [If the pump 15 equipped with an outboand
besaring, place the shaft end cover in the vice
with the mounling face up. Remove the snap
ring with snap ring pliers. If unit is equipped
with a spiral lock retaining ring. remove with
a small screwdriver or awl,

Use a bearing puller to remove the outhoard
bearing.
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SERVICE AND ADJUSTMENTS

PUMP DISASSEMELY J

{13} Grip the shaft end cover in a vice with the
mounting face down. Remove the double lip
seal by inserting the special seal removal (ool Double lip seal
{See tool list) into the motwch between the Shafi end cover
double lip seal and the shaft end cover, Tap
the seal out and discard.

Remove and discard all rubber and polymer
seals.

' Figure 13
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SERVICE AND ADJUSTMENTS

PUMP ASSEMBLY

————

(1) Stone all machined surfaces with 3 medium

{Z)

(3)

grit carborundum stone,

If hushings have been removed, deburr the
bushing bores with emery cloth. Rinse parts
in a solvent. Air blast all parts and wipe with
a clean limt free cloth before starting assem-
bly.

Grip shaft end cover in vise with mounting
fice down. Examine plug or plugs* to be sure
they're tightly in place, Replacement is neces-
sary only if paris are damaged. Remove with
screwdriver

New plugs should be screwed in tightly, Stake
plug with prick punch at both ends of screw-
driver slot and around edges, Peen edee of hale
132" 1o L/16" with 1 1/2” diameter steel ball,

*P315 and P330 have plugs in both the shaft
end and port end covers, P350 and P365 have
one plug on the outlet side of their shafl cnd
pout end covers

ASSEMBLY STEPS 3, 4, AND 5 APPLY
TO SHAFT END COVER, BEARING
CARRIERS AMD PORT END COVER.

Any bushings removed from the shaft end
cover, port end cover, or bearing cartier
should be assembled I drive bores with
Eroove 1o Lhe top of the umit (12 o clock).
Assemble bushings in drive boars with the
groove to bottem of unit (6 o'clock). The
F215 does not have grooved bushings, thera-
fore the bushing seams should be placed at
the 12 and 6 o'clock positions.

Machime Surface

Figure 14 J

Shaft End Cover

Flug

12 o'clock

Bushing
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SERVICE AND ADJUSTMENTS

(4)

(3}

(6)

PUMP ASSEMBLY

Bushings should be pressed into the bores
one at atime using the special Insuallation
tool and an arbor press. Be sure the grooves
(or seams) are positioned as stated in step #3,
Bushings must be pressed into the bores
flosh with the casting face. Be sure to sup-
port the castings so they are square and level,

Repeat step #1. Stone and rinse parts.

See that dowel ping are in place in any new
castings. Examinc all dowels, (See wear chart),
Before inserting, make cerain the hole is clean
and free from burrs, Genlly start pin straight
inte hole and tap lightly with a soft harnmer.

Before inserting a new lip seal in the shaft
end cover, coat the outer edge of the lip scal
and its recess with Permarex Aviation Form-
A-Gaskel No. 3 pon-hardening sealant or
equivalent. Withihe metal side of the lip seal
up, press into the mounting flange side of (e
shaft end cover with an arbor press and bar
(s2e tool list). Be carcful not to damage the
lip of the seal. Press in until flush with the
recess. Wipe off excess seslant,

o

Figure 17

Shaft End Coover
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SERVICE AND ADJUSTMENTS

PUMP ASSEMELY

(7} If the unit is equipped with an outboard bear-

(8)

()

ing, puid ethe bearing into its recess in (he
shaft end cover. This is a light press i It
may be necessary to lightly tap the bearing
into the bore.

Install the snap ring in the groove to retain
the outhoard bearing.

Grease the new gasket seals and insert them
inta the grooves in both sides of all pear hows-
ings. Position the first gear housing over the
shaft end cover and dowels. Tap it with a soft
hammer until it resis tightly ageimst the shafl
end cover. Be careful not to pinch the gasket
seal. Also be sure the large rounded core is on
the inlet side.

Assemble the channel s2als into the prooves
in the thrust plates with the flat side of the
seal facing away from the thrust plate as
shown below.

Flat Side
of Seal ‘/j Thrust Plate
o

Capthowrd Bearing

Snap Ring

l——\_o--\_--_r ——

Figure 20

Ciear Housing

Gasker Seal

Figure 21

Thrusi Plare

Channel Szal

Figure 22 |
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SERVICE AND ADJUSTMENTS

(10)

(11}

(12)

PUMP ASSEMBLY

Genlly ship the thrust plate through the gear
housing and jno place on the shaft end
cover. The channel seal from Step #2 should
face the shafi end cover, The relief groove in
the plate should face the outlet side of the

Slide the driven gear through the housing and
inte the bushing in the shaft end cover. Coat
the steel sleeve tool with presse. Place the
lightly greased drive shaft inside the sleeve and
slide both through the shaft end cover with a
twisting motion until the imegral gear resis
againsl the thrust plate. Avoid damgaing the
double lip seal. Remove the steel sleeve. Squirt
clean oil over the gears.

Slip thrust plate with seal over the gear jour-
nals and inlo housing bore. The flat side of
the seal should face up with the relief groove
facing the outlet side. For single pump
assemblies go directly to Step #17 as your
nexl slep,

Thrast Plote

Diriven G

Steel Slecve Tonl




SERVICE AND ADJUSTMENTS

PUMP ASSEMBLY

Nate: This Step Applies To Multiple Assemblics
Ciniy.

{13} Position the bearing carrier over the gear
housing so that the bushings receive the jour-
nals of the drive and diiven gears. Be sue Wo
line up the dowel holes over the dowel pins.
When the paris are parallel, squeeze them
together or alkemately tap over each dowel
until parts are together.

Figure 26 |

Note: This Step Applies To Multiple Asyvembiiey
Cnly,

(14) Insert the connecting shaft in the spline of
the drive gear. Position amd place the second
gear housing on the bearing carrier as oui-
lined in Step #3.

Connecting Shaft

Note:This Step Applies To Multiple Asvemblies
Chnly

(15) Place the thrust plate in the gear housing per
Step #10, Insert the drive and driven gears of
the second section in their respective bearings.
Make cerlain gears are in contact with thrust
plate fice. Place the port end cover plate in the
housing per Step #12,

Figure. 28 __|
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SERVICE AND ADJUSTMENTS

PUMP ASSEMRLY !

S !

Note: Thix Step Applies To Multiple Assemblics
Ciniy.

(16) Check the plug or plugs in the port end cover ﬁ
to be sure they are tight. Follow procedure i

outlined in step #2 for new plugs. Pert end cover

(17) Place the port end civer iver the gear jour-
nals, Align the dowels with the holes in the
mating casting. Being careful not to pinch
the gasker seal, tap the port end cover lightly
in the center betwszen bearing boms 1o
cngage the dowels and w move parts
together in final scating.

Fort emd cover

(18) Thread the four fastencrs (cap screws and
waghers, or studs, washers, and nuts) into the
shalt end cover and tighten altemately or
cross-corner, Rotate the drive shaft with a 7
wrench to make certain there 13 no internal
binding in the pump. Afier the fastencrs arc
tight and you are sure thers is no internal bind-
ing, tarque the diagonally opposite fasteners o
200 £t Ibs (2400 in Ibs), 140 fi Ibs {1680 in Ibs)
for P315 mndels.

Figure 31
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SERVICE AND ADJUSTMENTS

MAINTENANCE CHECHS

A regular program of periedic mdntenancs is an
essentlal par! of continoed hydraulls aystern
operation.  Mlowing accomulations of midsture
and sediment to bulld up in the system will dam-
age hydraullc valvea, pumps, and motors. The
presence of keaking egnpectlons or damaged com
proente offcet the ¢fficiency of operation and arc
dengerous. Consideration of severs working con-

diticns may dictate a revision in acheduling pen
odic checkas,

DALY

BYDRATLIC FLUID LETEL

The bydraulte eeservgir, fuid lovel indicator tube,
and fllcr cap arc on the Fght slde of the machime,

Retracl all cylinders to return the masimnion
amount of ol] {0 the resenwoir and noe ee ol level
indicator. The flud level should be betweaen the
marks on the indicator tube. The wop mark ndi-
cales system capacity with all cylinders retracted,
Reservoir capaoity 13 91 galons and system
capaciby varss with squipment up te a maxinmum
of approximately 130 gallons.

D 1w ever fill.

Reler Lo Section 4 far hydraulic cil meeting the
manulacturer's specifications. Do not use oils
which hase detergent additives,

[AICAUTION

The hyduanlic rescrvoir is soaled and bas & 14
pr reliof valve, Exerclec axtrame care when

HYDRAULIC SYSTEM MAINTENANCE J

removing the fller ¢ap. The prérame is
releved by tuming the ostooir cap coumter-
clockwise 1o the firet stop. Do not tum the cap
beyord the fhrat stop mtll all e pressmre bhas
heen relensed. sonal mjury, Do oot place any por-
tdon of your body above the rescrvolr cap while
relieving pressure or removing cap.

HYDRAULIC COMPONENTS

Check the hydreolic svabves, mobors, pumps,
hoacs, tubes, and connections for cxeess divt, il
and gresee. Clean these lens if necessay sl
check for keaka and damage, Tighten lealy cone-
nectbons and repalt any dantaged compenents,

WEBEELY
RETURN LTINE FILTER

Change the hydraullc reservoir retum ing 0bpers
alter the frst 40 hows of the brgak in pendod;
therralter, follow the quarterly check recommen-
dation.

MCATHLY
HYLRAULIC RESRBRYVOIR

Prin any occumulated moistuce rom the
kydraulle regervolt By parkimg the machine on a
slight Icling and lodsen the pipe plue 1o the bot-
torn of the rescrvoir,

HYDRAULIC £11.

Viavally ¢hecls the condition of the hyrdraulic ol
once each meénth. Thickening of the ol or a
chinge in itz appcomnce, auch a:z darkening.
may serve 2% 3 rowgh indicator of when an oll
change 1% needed. Perindlc testing of the oll is the
salest, moat accumtc method of detormining the
conditdon of the oil. An oll supplizi can be gon-
sulted for assatance in tostng the oil

Change the ofl whenever teating atwd For Inspes-
tlon reveals the aill to be unauitable for gafe and
ciflcicnt operation,
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SERVICT: AND ADJOSTMENTS

HYDRALLIC SYSTEM MATNTENANCE

SUARTERLY:
HYDRAINIC FILTER

Remove and replace the hydranlie resemegir
return line fdters. Access ix galned by removing
the cover plate on the reserwdr.

When replacing the fifters, clean the spoing and

wpass valves. Inspect the gaskel for damage and
replace If necessary.

IrniakE SUcion Fier

By-pa=s Yabve

Zefore diccarding the old fllker dlement, examunc
tha pe of materta] trapped 1o it, Thiz may indi-
cate which, If any, hydraulle systerm components
are deterioratng.

SEMI ANNDALLT:
SIHCTION FILTER

Remowve and <lean the hydraulic seservoir intake
suction Alter. This pertmarent screen Lype lliter 1s
located Inside the es«tvole én the intake to the
pump matifodd, Access to the fllber 13 accom:
plhished by removing the cover with fller nech and
filter holding device Irorp the top of the reservolr,

Renrowe the O-Ring from the adapter and check 11
lor damage or detedoration. If the rving 15 at all
damaged, replace 11

Clean, the fllter by immersiag iU in 8 nen-caustic
cleaning sotvent. Rub the clean surface with a
=oit brugh to dslodge accumwlated Torsdgn mat-
te. Felnstall Niter, Mter hod-down device and
COvET,

RESERYOIR RELIET VALYVE

Check the hydraclic reservoir reliel valve for
proper functioniog. The valve &= locaicd In the
flller cap and @ checked by extending all the
boom cylinders and then retrecting them to
slightly pressurize the reservair. When the cap s
furned o the fimst neteh, air should be heard
escaping Il the syshem 13 holding pressure. The
syatem is scaled and has a relied prassure setdng
of 14 psi.

1500 BHOURS;
HYDRAULIC RESERYOIR

Drain and ckan the hydraulle reservedn Change
the hydrawlic oil,

A chenge intetval catint be established which
would apply (o all oils and all operating condi-
Cons of temperature and cleanliness. However, a
reputable brand of iurblne grade oil can be
cxpectad to dellver 15300 hours of service under
average operating conditions, Although condi-
(Lon3 may necessilate shorter chiange Bilervals, do
not uae hydraulic ol for moree than L5048 hpurs.

YWhenever a visual Inspectlon, chemicat lest, or
light el indicates that an oll change is neces-
sary. proceed a3 Lollows:

1. Warm the ol prier o draining Bak awoid draln-
Ing immediately afper prolonged continuous
use w redoce the danges al being burned by
hot atl

2. Betracl all eylinders ko return dhe wasdmm
amount of ell o the reserrodr. Loosen e lop
covers and remoye the drain plug at the bot-
tom of the reservodr. Allow suliclent e lor
the réserroir ©o drain tharoughly.
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SERVICE AND ADJUSTMENTS

3.

HYDRAULIC SYSTEM MAINTENANCE

Eemove the rebairn fdkers. Clean springs.
bypesa walves snd inmpect cover gashket for
damage and detenoratlon. Replace Easket if
TeCESSATY,

. Hemowr 2nd eitan the Ingaloe suctony o] 1 lter

Thiz permanent screen Ope flter Is located
mside the reservoir on the intake (o the pomp
manifgld. Access oo this filter 13 Jained by
removing the cover with the filker neck oo wp
of 1= reservonr. LA ook the filler Remose the
G-Emg rom the adapter and ingpect the ring
kor damage and detenoraton, IN 0 s damaged
o1 deferiorated at 8]], meplace the O-Ring.
lean te Miter by immersmg It In & not-caus-
tke cleaning solent, Bub the screen with a soft
brush to dilodge accumu lated forelgn matier,

ACAUTICN

Keep the cover plates on 1he TeseTvoir (o prevent
Ay contaminants from antering.

B.

Clean the reservalr by either stem cleanding or
flushing with diesel fuel

If steam 18 need, stearn clean the resersoir thor-
pughly and allew it t¢ draip and dry completsly.

I dieael el s uged to clean the resentalr, teplace
the drairt plug and admil about pen gallons of fue]
o the reservoir, prélerably under pressure. Allow
Ebwe Tuie] fo remmatt in the resécvedr long enough o
thoroughly clean It The sustan lilber pnay be cov-
eniently cléaned at this time. Remove the drain

plug, dram out the (ol and dey oot the reservoir.

5.

Replace the zucthon screcn and relnatall the
COVET,

Inztall 8 new roturn Tme Alter. Rolnstall the
spring, bypaes Ntey, and oorver

Techill the system with new hydraulic ofl as reg-
anmcided in Sectian .
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SERVICE AND ADJUOSTMENTS

HYDRAULIC SYSTEM MAINTENANCE

Setting hydaulic pressure k& an extremeby com-
plex an inircate operaton end should be per-
tormed  only  afier  sabisfing  the  following
corditicns.

1. Warm the hydmaolc ol to 130° F in oesial
cofedition.

Note: N the aormnal hydraudic resenssir operating
temperniure iz subsionfinfly aboge or helows
130° Fuse thal valuee insteqa,

2. Be supe the torrect engine spoed 12 wied a5 Lhe
relied valve settingg will vary with fhe fow rade,

3. Be certam to calibrate the pressure gauge
u3ed. Gauge calibration can be losl il the
gauge 15 subjtcled to rapldly pulaabing pros.
sure Tor A [ew seconds, The gauge must haye o
proper snubber o réad center of pump pros-
FUTE FIPpRe oF ¢rrentous readings will resolt

MAINTENANCE CHECKS

Al reliefl valve mamlenance chiechs me comducied
on & semiscnual basis, Check e reliel valves
and ke e necessary adjestments by the Bd-
TowEing procedures,

Yhe aeliel valves used on this lydvaulic crae
have screw ype adjustment 01t s determmined
thet a vabe is out of adjustinent, ilow this gen-
eral adjustonend provedure. Install o good oeadity
4000 psl gauge in Lhe desiguated teat poul juca-
tons ared provesd wilh peessure  chetk el
wdjustirenl os follows.

A |CAUTION]

‘This pagchine uillizes a pressuriesd hydraulic reg-
ervolr. The pressure must be relsased belore amy
bydraulie line or connection 1s opened, Faldure to
do 20 will result In & aubstantal Kes of odl and
may cauze personal injury. The pressure Is
redeved by furning the réscrvolr cap counter-
tlockwise 10 the Orat stop. Don not turn the cap
bevend the first stop unitd all pressure has bean
released, Thiz will cauae the cap o be blown off
the reservoir with sufficient Inree to cause per-

sondl injury. Do st place any porton «f your
body above the reseriroir cap while relieving pres-

SUr'E OF TEMOVIt rap.
STEERING/ OUTRIGSER RELIEF

With the Ml weight ¢f the machin on the tires,
use the 4000 psl test gauge and check as follows,

Check the siccrimg reliefl preamure with fall
machioe weight om thres, I the machine s on

awtriggers ducddng this oheck, the steeriuy cyl-
inders amdfor whee! stops may he damaged.

& Pkl Valve
Oh

[}

Q

Drvariar Valve
Q
B

GI::I

LT

1. Attach gauge at the quick discornect at the
divestler valve (T,

<. Startenging and ran at full throtele,
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SERVICE AND ADJUSTMENTS

HYDRAULIC SYSTEM MAINTENMANCE

3. Set the outrigger extend/retract switch to the
cetract position and read the gaugs, The cot-
Tect preasure setiing is 25060 psi Tor the steer-
Ing and oubrigaer rellell The rveliel ralve (A is
located abowve the culigger diverter valve (B
under the front deck, Adjust to proper setting
as follows:

STEERING QUTRIGGER RELIEF ADJUSTMENT

Turn the acrew adlustment (O] on the diverter
valve all the way it unibil 1t botboms aut b bleck
the= Mowr of ol to the upper struclure while making
thiz adjustment, With the lest gauge still attached
to the test port, temove the hex cap. Insert an
allen wrench, Adjust o the proper setting while

hokding the sitering against slop.
INCYyease presedie, ok Lo decreass,

Turn in ta

After cornpleting adjuatment, teplace cap on the
teliel valve.

The relief vaive in fhe sbeenngSswing flow divider
el the opper is 52t at 2600 psi and should oot
require adjustment. iF ik doss. hovvever, the rebel
vahqe in the lower moat be temporanly set al 27540
psl The abeening fowing vahe can be adjusted by
lurning the hex allen serew {kcated inslde The
tank part fitling) 'n to Intrease pressune or oul o
detreass presgure. When this acjustment 15 com-
plebed, reset the steeming foutniger relisf valve 1n
the lower to 2500 pel as descnbed above

Tazl P
Mﬂ‘l hl.m:
W Tank
vonch Fgigl  FESpesd  Exteng
oS CHD P wanch 2760 PEI
Tasd Port Main Fakel,
B & Saend P,
L & Clamn
AL Ych I y—o I
E
— ] Jfl
- \ \_‘\ el 3504 P
Wayeh Maan Ralled Boom
Boom Hotal Extand A Axmc
Raract 3750 PS5
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SERVICE AND ADJUSTMENTS

HYDRRAULIC 5YSTEM MAINTENANCE.

BOOM HOISY, BOOM EXTEND AND RETRACT
MAIN RELIEF

Check the boom rebiel settings as lows,

1. <Operate the bt over relef o warm the all ol
NECESSATY.

2. Attach a calibrated pressure gauge tn teslk port
on the inlet pressore tube al the vahee bank.

3. Lower the bootn compietely and conrinue be
brom down with the engine running ab iyl
governed rpm. The relled astring shoald Te
3500 psi. If necessary, adjnst relief vakre.

BOOM RELIEF ADLUETMENTS

Addpast Lhe beom hoizl, retract and telpacope rolicfs
wging the lolkrwing procedurcs:

Lnifiast the boom hoist relief by lasosening jam kagk
nul ofy pedle] valve, Adjust valee with acdjuating
ecrew while bonlng up or down over relicl with
endie ot rmvamoum governed rpm. Scerew inoto
increase préfadre sethng, out to decremec i
Retightenn IvcH nwt whem proper aclilng L=
obtained.

MAIN WINCH RELIEF

Check the winch reliel setting using the follewing
procedure:

1. Attach a pressure gage Lo Lhe Lest port on the
mfcd-aection Inlet tube.

2. DHatonnect angd plug the brake line at the ply-
con Ieowlaing of the auxillacy wincl,

3. Teatart the engine and ran at high idls speed.

4, Whrel down il bold the Jewer §n ihe “lower”
positon while obtaining a rewding., The proger
selting b5 3300 pa at idle. The wineh reliel is
localed v the mad-inlet, secilon of the valve

bank. [ iz adjusid in U sane meuner as e
bocun aellel.

AUVXILIARY WINCH RELIEF

Check the pressore usmg the Milswing proce.
dure. The mamn winch rellel s plugged at the
main valve bank when the crane 13 equipprd with
ary auxiliary winch. The main wineh 3nd e aigs
iliacy winch preassure i canteolled vith 2 relisf
valve in the auxilary wireh vahve

1. Atlarh 2 pressore gavge to the main winch
test part which is also used to check andlisTy
winrh presire.,

2. Marnnect and plug 1the brake line a1 the pia-
1an hansing of e ausdliany wineh.

A Resiart the engine and nan at high ke cpesd.

d. Winch dnron and hold the lever in the "lower™
prsfon ke phtaining a poessores reading.
The proper sething & S50 pel. If required,
adjust the relief vahve 5t the suxilary winch
valwe. This reliel 18 adjusted in the same man-
ner at 1he hanm relief,

EWING RELIEF

Check the swing relief setting by means of the fol-
wing procedurs:

b Aftarh a gauge tn ausng best porl.

2, Set the swing brake and Altempd to swing
againgt the braks with the engme rurning =1
oAy gowerned tpm. Adjus: The swing

rellel valre, if necessary, to abtain a reading of
) ped,

Foge &
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SERVICE AND ADJUSTMENTS

HYDRAULIT SYSTEM MAINTENANCE

SWING RELIEF ANMSTMENRTS

Bemowe acorn tl frow relel valve and lorgen Ik
rut,

While stalling out the swipng molor with awing
brake applied At mesdmum rpm. adjust valre with
arrewdniver until proper prtssure is ohtalned:
serewing In adjugtmapt sorew to crease presanm
setHng arwd out fo deorease it

Redightert bwlonul and replace acorm ot

SETTING RELTEF VALVE FRESSDRES
ON SWING VALYE

A good pressure ganges must be installed in the
inlet line. Then lollow these stepa:

Remowe acorm nut and lonsen jam mart, makes saure
several threads on adjushing serew are angaged in
plloat section.

M HLUT

Uae acrewdrver W et adjusting screw a3 lollows;

a,  Pump 0 e run at il operating speed 50 that
pump 15 developing requlred presaure,

. Operate planger of control yalve at 118 exlrense
pasition long encaagh Lo get a pres3ure readlng
on the gauge.

ACCHAH MUT

g ] L

Co Turt adjusting screw clockwize 0 Increase
présaure or  counterclockwise te decreass
pressure until deslred aetibg @ ohlalned,

d. Helding adiusiing acrew, tehten jarm nnt and
tnsurell and tHghtan acomm not

. Relest tn check pressure seiling,

MNote; Reswlls af (he above sectings will indicale a
relatioaly constaall religl palve sedling across
Jtold enggine rpam.

RELIEF VALVE REFAIR RECOMMENDATIONS

The caritidge brpe servioe post relicls used in the
valvés are of the pilot poppet bpe with sxtarmal
adjusiment. Any malflunctioning @ usaally the
reaall of Iotelgn matter bdging betwssn the pis-
ton. rediel valwe, popowet, aned check valve,

To perform gerviee. ckan the avrrounding avea
ared remove the complete relel valve cartridge,
Examire e seat in the main vale howsing and if
groowas nr Tidges are Tweaenf, the aeat mast be
retnrted 1o tha mznufaciueeT e re-machining.

The design ol the pilot papeel Al % &ALt Q-
vidrs positive seating and wery sekdom requites
any malinteanoe, Therelwe, the pllot section can
he remeved from the rafdndge hoesing withol
diztuthbing the zatting, With [t w11l rome the check
valve poppel atwl ather internal paris. Thess are
sty dlarasermblad amwd ahonld be evamideed e
Torelgn makter. All geat and seating surlares
shioubd he frae of nicks, soratehes, and grooves,
Examine G-Rings and hack rp washers ar any
damage Any parts foond o be faulty moest ba
replaced, Al moving pattz ghould shide frasly.
with omiy seal fretion heing preseni,

1n=preehinls Aano cheaning. imrmerae all parls
In hvdrodle ol and meassemble IF presgure sel-
Utyg was ot disturbed. solt can be fected for
proper lonelioning wnder normal working oondi-
M,

Il nperating di fieatties indicate that the pilot pop-
pet 12 leaking or atlclang, remove Internal parts of
piat zectlon and follow same procedure as abore.
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SERVICE AND ADJUSTMENTS

BOOM CHAIN ADJUSTMENT

BOOM CHAIN ADJUSTMENT: For proper opera-
tion and boom life the extend and retract chains
must be adjusted properly. To adjust these
ehains use the following procedure.

THIRD SECTION EXTEND AND RETRACT
CHAINEG:

L. Fully retract the boom.

2. Measure the gap between the front of second
aection and the back of the third section. This
gap should be .25 inch to .38 inch.

3. If adjustment is required, extend the boom
approximately 1,/2 way.

NOTE: Before gafternpling to turn one of the adjust
ing nuts, extend or retract the boom slightly to re-
lieve the tengion on that nut. After extending the
boomn, adjiustrment A will be under tension and B
will be free. After refrocting the boom, adjustment
B will be wrder lenston and A will be free.

4. Il the gnp is less than .25 inch, loosen adjust-
ment B and tighten adjustment A until the gap
is within specifications.

G. Il the gap s more than .38 inch, loosen adjust-
mient A and tghten adjustment B antdl the gap
is within specifications,

6. Fully retract the boom and recheck the gap,
Fepeat steps 3 through 5 if necessary.

7. Fully extend the boom horsontal.

B. Thru the first hole in the side plate of the sec-
il broom section [the hole closer to the base
scetion), measure the sag of the retract chain.
This measurement must be taken rom the ot-
Lom of the szcond section to the bottom of the
chain. This dimension should be 2.25 inches to
2.50 inches,

9, Il the dimension s greater then 2.50 inches
logsen adjustments A and B ogual amounls
until the measurement is within specifications.

10, If the dimension is less than (25 inches, tight-
erl adjustments A and B egual amounts until
the measurement 15 within specifications,

6-33-1
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SERVICE AND ADJUSTMENTS

TIF BECTION EXTEND AND RETRACT
CHAINS:

1. Fully retract the boom,

2. Measure the gap between the front of third sec-
tisn and the back of the tip section, This gap
should be 25 inch to (38 inch.

3. If adjustment is required, extend the boom
approxmately 1/2 way.

NOTE: Before attemypling to turn one of the adjiesi-
ing nuls, extend or retract the boom slightly to re-
teve the fension on that nut, After eatending the
boom, adfistment C will be under tension ard 0
wwill be free, After retracting the boom, adjusiment
I ]l be under tenston and O will be free.

4. If the gap ie leas than 25 inch, lbosen ad|ust-
ment [ and tighten adjustment C until the gap
is within specifications.

6. If the gap ia mare than 38 inch, lossen adjust-
ment D and tighten adjustment O until the gap
is within specifications.

G. Fully retract the boom and recheck the gap.
Bepeat steps 3 through 5 i neceasary.

7. Fully extend the boom horizontal.

8, Thru the first hole in the side plate of the third
boom secton (the hole closer (o the second sec-
tion), measure the sag of the retract chain, This
measurement muast be laken fvom the bottom
of The third section 1o the bottom of the chain
This dimension should be 2,75 inches to 3.00
e,

g. If the dimensgion iz greater than 3.00 inches
loosen adjustments © and D equal amounts
uneiil the measurement is within apecifications.

10, I the dimension is lesa than 2.75 inches,
I.Egll,li:n i’ldjl,lﬂl]’l:tr‘_.ﬂh—,!- O oand D |."r:_|_1,.|.:=1|. Aty
until the measurement is within specifications,

L1 Under the same condilion, the maximum sag
in the extend chain sheuld be 7.00 inches to
7.50 inches. This measurement 1s from the
bottom of the third boom section to the top of
the extend chain.
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SERVICE AND ADJUSTMENTS

ROTARY MANIFOLD

END PLATE
THRUST WASHER N _ 0" RING
BAGK-UP RING e
“O" RING ' o [ f
WEAR RING -
2 [l
S
38 [ i
1 ,,r P
5 N
G oY s
7 v )
RECTANGULAARING —— T .| =
SEAL FAIN R
o [ A1 h
P S
SPOOL N
Frui—
Lige the following procedurss when disassem- DISASSEMBLY

bling, inspecting, repairing, and reassembling the
rotary manifold,

A|[CAUTION

As soon a8 the rotary manifold is ready to be
placed into operation, it should be slowly
rotated for several minutes to allow any
entrapped air to escape and to facilitate
reforming of seals that may have temporarily
deformed during storage.

All overhaul should be done in a clean, enclosed
{acility with personnel familiar with hydraulic
svstems and cleanliness procedures,

The rotary manifold may be disassembled by
removing four cap screws anfd the (op plate.

Note: Be sure to mark an index point on the case
and spoal o ensure propure reassembly.

INSPECTION AND SEAL REPLACEMENT

1. The “case’ bore should be thoroughly washed
with solvent or diesel fuel and inspected for
signs of scoring or deep scratches, This type of
damage i generally caused by the presence of
forelgn material in the hvdraulic svstem. Mo
satisfactory method of repairing this tvpe of
damage can be conducted in the fleld.

Page 6 - 64
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SERVICE AND ADJUSTMENTS

ROTARY MANIFOLD

2. The "spool” should be carefully washed In eol-
venit or chicoel Inel. The seal:s and G-Rings
shenld not be removed lrem the spool unless
they show eigns of wear or damogs.

Mot IF the zeal te rermoped foe sl macson . §f
shollld D repdoetesd sl pernceoal ooqll it
alieais damage [T bepornd 18,

When Inafalling 3 mew ata] 2nd ring, t most be
"walked” inln plaes poat rther seals and il
grooves and then inta g owm grosve in the same
manner that the head of & tire iz "walled” inbo the
wheel rim. The apood sheul be weafl ofled to 2id in
this azzemhly. Best results an be ashimved if the
spoal, with the seals mount=d oo the end, ®
allovaredd tne zef arerndght. This glves the s+alks a
chanre to adjvst fo oormal size.

REASSEMEBLYT

l. The top and Lottom O-Miogs and backup
waahors can be replaced without removing the
spoal, Removing the (op cover exposes the top
O-Ring. The apocd w10 droep cut of he caoe
cxposing the bottom G-Ring.

AlCAUTION

Upon renssembly. install the upper O-Ring and
backup ring after the apood 13 im the sass, This
wil prevert any damogs which might resukt
Trom aliding pasi port epemitgs.

2. The retory wmanilddd should be reasscmbled
uaing a generous oot of ol on the case [D and
apool 0D, Geocrally, reasserobly is most sug-
ceasliul by placing the case in & ventical poai-
tion and nscrong the apeol loto the case.
Each seal and wear nng shonld be connpressed
by hand to initelly coter the cage bore. With
the apool fufly inscrbed mte the ase, the
assembly may be up-ended 1o replace 1w crnl
plate,

3. Pots should Be properdy protected, cappred,
&nd, proferably, oil Alled withoul pressure,

Nate: I the redary manifol i of!_filled and
Hluoeed. omple afr space shoukd be atberoesd
for the expansion of ail doe o lemperature
charges.

[t is inapostntal that the spocd Soats frocly with
the case to prevent oreary amd leakage. The
spool &5 held stationary with respect 10 the
lower by A restrminimg bracked designed to
allow for same accattricity, The rotary pand-
fold should W shimmed ot the mowntng caacs
kA DCesanary to imaort cooctmtric votatiom.
Rotate the mechine while voually checking

the alignmept. The brakost yaoed vt bind dwur-
ing rokalion,

Fage B - &5
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SERVICE AND ADWUSTMENTS

CORTROL LINKAGE ADJUSTMENTS

4

{4 Ewing bpved At

Swing Byake Contro] Adiustpacnt

lal Duting normal operation, e swing brake
pedal shouk be operating in the 4 1o & click
range il the swing brake pedal s properly
adfusted, 1 the swing Brake pedal 13 operating
tn the € o 7 click range durng nermal opera-
tion, the swing braite cable wiil need to be
adjusted,

CLICK DESCRIFTION

Burmptr should test against the pedal.

Brake dicks should begin to engage,

Brake disks shoukt be fully engaged
and should hald at full angine RPM.

Swing brake cable should be ad|usted
andfor brake pads may need replacing,

G | G b,

The aablea waed on this machine
are saaled. Newer sdlost » cable
to the polnt that the threads on
the rod epd ape pulled nte the
eal,

Note: if the moching is not eguipped LAk a 1ot
brake pedal bumper an te oonsale frame.
skip step "B".

tbl Refer 1o Flgure 1. Eelease the awing brals and
move the swing brake pedal bo Lhe Arsl chick
positlon, Adiust the bumpet to rest sgacst
the swing brale pedal,
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SERVICE AND AL JUSTMENTS

| CORTEOQL LINKAGE ADJUATMENTS

—— e

i ot

Cablo Shal

T

FIGURE 2

.L.'_ Swrine] =R cdd radLnar
F

It] Adjuat the pedsl end of the swing brake cable
by Increasing the thread kngth aa indicabed
In Flgure 1 until the swing brake peda; is
operating It1 the 4 to § click mnge. After the
adjusiments are made, sulflelent thread musl
remalil o that all the threads of the Bm nuts
are engaged,

Note: Any adiustment required ot the sobiey spoed
recducar and of the swing brake cable ol
reguire that the swéng broke cabde 5 diseon-
rected jrom the swing broke poelod

13 Set the swing brake and begin to atlenfit i
swing the machine aganst the swing brake.
You should exercise caution in doing this
sntl you know that the swityT brake 12 In good
workdng arder and will hold agalnst [he swing
pressure, Cnce vou have werified thal the
swing brake 1 holding, the englne RPM

should be brought dp to full governed speed
slowly.

{# Il the swing brake fatls bo prevent the bhoom
Itom colaling ot il Lhe swing brake pedal con-
Unues to operate in the § ar 7 click range. the
swing btake cable endjor the brake discs

mmay need 1o e replaced,

SWING, WINCH, BOOM TELESCOPE, BOOM
HOIST, YALVE CONTROL

The swing, wanch. boom telgacope, and boom
hoist valve control Hokages are all clers and
¢able vénnectons, Ho major adjusbments should
be requited upless a component is replaced or
valve fails s function begauss of a defret gr mis-
adjustrnent in the linkage. Minor adjuatments
miay be required at edther the elevis end cr st the

eontrol end to change 1o Iravel engagement of the
cable.

SHIFT COMTROL

Mo adjustments are possible. In the event of mal-
fumction, check for electrical continulty.

THRUTTLE CONTROL

Tive tarottle comtrel eonaists of cables aod clevis
ends. Adusiment is dependent e cable irave
and the adjusted letsgth of the clevis rods. Adust-
ment 19 aot required as bag as the Tull range of
engine rpm ks avaflable in response Lo conlbral

Ipaat.
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SERVICE AND ADJUSTMENTS

HEATER

Refer B the illustralions below when repamng sive repair ia vequired, vefer (o the Hunfer Manu-
the propane peater or tracing eleckddcal fanits.  faciurng Co. wmanoal covering hModel PH-20

See Saction & Ior symiplarns, causes and remidies Falrmamina heater.
related Lo comimon heater malfunctions. [ exten-

1M TION BOIL IGMITER WIAE

TILT SWITCH

GROUMND
SLAEY.

AB IHLE T TUBE

EOLEMNOID vAaLVE
EERCAY RESTRICTOR

*12 Yol S START AiMd OFFE
?; POCM THERMOSYAT (IDPTHOMAL]

m-mrw

=4 OYEMmAEAT

R
VALVE

i2 HELD Ity START BLOAWER [ .
L l=r 1=
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SERVICE AND ADJUSTMENTS

ELECTRICAL SYSTEM BATTERY CHECK

MAINTENANCE CHECK

Chserve all Instrumients and gauges while operat-
ing maching and carmyving out your DARLY MAIN
TENANCE  clhecks, Feplice or  repalr eny
malfurectianng instruments or gaugos.

BATTEEY

The maintenance froe battery 13 located undar the
batkery cover on the Ieft hond side of machine.
s maintenance Ieee charging voltagea.

TESTING MAINTENANCE-FREE BATTERIES

[AJCAUT ON]

Whenever the battery 3 placed on charge, Wear
safety glageen. Dw not breals "Twe™ oleadbs at the
battery terminals. Malntenance-free hatteriea of
the: latest design te flame arrester vents
to reduce e possihiliy of =eploalons cansed by
exiernal sparks. Therefere, during charging. the
vents, f removable, should be placed over (he
vent opesings az an addidonzl precantion

Stap 1 - Visual Imspection

¥Wisually mspecl the outside of the ballety lor
obirlous damage such 25 cracked or broken case
or cover winkch would allow elecirolyte losa, Check
lor terminal damage- II abvicus physical damags
iz lcond, replace the hattery, If possible, deter-
mine the cause of demage aird comect.

Check the condiikon and size of the cables, Are
the cable clamps tght? Check for corrosion on
the terminal or clamps Clean comoded parts
and/ar tighren clamps i fecessary, Replace badly
corrided cables or cables with defective termi-
nals.

Make certain the negalive cabie is making a good
connection whers it is grounded bo the engine and
the poslise cable to the ctacber relay. il the
"Visual Inapsctiom™ is sabislactory, procesd to
Slep 2.

Step 2 - Electrobyte Levels and Stote of Charge

Cheek the cleetralyte bevel 1n the cells 1] possile,
The level can be seen throvgh trnslucent plastc
cages. T con 2180 e chetked in Balteries which
arc et scaled. IN the electralyte bovel 15 below the
tops of the plates In any ccll, add weter i the
venla are removable. I the battery i scaled. and
water cannod be added to it replaee the battery
and check the charging systeom for o malfunction
such as o high yoltage rcgulater actbing, Follow
Instrctions ol mandoturer if the battery has a
spoecil indicaling dovice,

I the kvel 2 OK-. wnknown or water can be
wdded 10 the battery, and the stabilized open cir-
cuit vollage is below 12,4 velis, charge the battery
af degeribed wrder "Charging”, The voltages i sta-
Blized M the batiery gas food overoight wdthout
being <harged or discharged, If Lhe battory has
boen on charge, the waltage can be stabitsed by
placing a 15 ampere 10ad aongss the lerminads for
15 geconds. Ancther method of stabilizmtion i to
turn on the headlampg for 15 geconds. Repd the
roltage at least three minutes atter the dlschorge
load is romined. Wnen & hrdrometer reading can
be taloen, o value of 1225 & S50F (25 79 con be
uzed instead of the 121 velage readping. I the
battery has o tost indicotor follewr the Ingtruclions
of the manulacturer. Aftcr the battery is
recharged, stabilize the aa dcscbed
above, then proceed to Step 3 without charging
the battery,

Etep 3 - Load Tert Procodmre

The Inad teel procedurs B condected to gdeter-
mine if the battery requires roecharging ot replace-
ment.

A DMsconnect the battery cables (ground connes-
tien ficst] and connect the voltpeter and lopd
test leada 1o the battery termingli, making
sure the Jead switch on the tester ia in dhe
"OFF" positlon.

Poge & . BD
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SERVICE AND ADJUSTMENTS

ELECTRICAL SYSTEM BATTERY CHECK

B. Apply a test load equal to 1/2 the Cold Cranls:
ing Amperes @ O°F (-18°C) Rating of the bat-
tery, for 15 seconds, (Example; a battery has a
Cold Cranking Rating @ 0°F (118°C) of 35D
amperes, Use o fest load of 175 amperes.}

C, Bead the voltage at 15 scconds and remove the
losd, I the voltage is less than the minbmum
specified in the “Voliage Chart” [see “Mainte-
nance-Free Battery Teating Chart”, in Trouble-
shooting scotion] replace the battery. If the
voltage meets or exceeds the apecifled mini-
mum, clenn and return battery to service,

If the state of charge of a battery cannot be deter-
mincd and the battery fails the load test, it must
be recharged and retested. If it meets the speci-
fied voltage on the second test, return it to aer-
vice, It it does not mect the apecified voltage on
the sceond best, replace the batterny.

The above is a standard test procedure to deber-
mine the ability of a battery to function properly.
If a commerclally available tester is being used to
analyze the battery, follow the instructions of the
cquipment manufactures,

CHARGING MAINTENANCE-FREE BATTERIES

Matntenance-free batteries contain sulfuric acid
and generate explosive hydrogen and oxygen
gascs; the same as all lead acid batterics. No one
should charge a batlery unless they have been
thoreughly instructed concerning the step by stop
procedures bo use and the safety precautions to
ake.

It must be realized the maintenance-frec balteries
cannol be charged ot ampere rates or periods of
time greater than specified in the 12 Volt Malnte-
pange-free Battery Charging Guide”. IF the battery
is charged more than specified, it loses water
which cannot be replaced in some constructions
so the Hie of the battery Is shortened.

Battery chargers [or maintenance-fres batleries
should include a charge duration conteol of seme
sort. The simplest contral is a timer which (he
operator scta. Voltage controls can limit  the
charge more consistently and accurately. Suach

controls also may have a safcty foature that pre-
vinis sparks and reverse charging when the
clamps are connected in reverse, by mistalke.

MAINTENANCE FREE BATTERY
TYPICAL CHARGE VOLTAGE CHARACTERISTICS

MAINTEMAMCE FAEE BATTERY

o

BATTERY VOL1S — [CEMF)
&

148 <
STANDARD BATTERY
HALF ¥4 FULL
BATTERY STATE OF CHARGE

Flace a wet cloth over the vent opening or open-
ings. I, when charging the battery, violent gas-
ging or spewing of electrolyte occurs, or the
battery case feels hot [(125°F, 52°C), reduce or
temporarily hall charging to aveid damaging the
battery.

Follow  the manufacturers instructions on the
charger. If they can no longer be read and & copy
of them is not available, write to the manufac-
iurer for & copy and pazte it on the charger. Never
use a charger without these Instructions.

Always turn the charger to the "OFF" position
before connecting the kads (o the battery, If vou
have any doubts that the charger is actually
“OFF", disconnect it from the power source,

The state-ol-charge of maintenance-iree batieries
can be determined with an accurale voltmeter, A
volimeter showuld not be used unless it can be
checked requently against one ol known aceu-
racy. If the stabilized voltage of a battery at room
termnperature is 12.2 volts, it should be charged for
one-hall the ime shown in the "Slew Charge” col-
umn of the Charging Guide, at the applicable rate
in amperes, If the voltage iz 12.4 volis, it should
be charge for one-fourth the time shown in the
“Slow Charge™ eolumn, at the applicable charging
rate. Follow manufacturers instroctions on bat-
teries equipped with state-of-charge indicators.
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SERVICE AND ADJUSTMENTS

ELECTRICATL. SYSTEM RATTERY CHECK

Any battety which i3 Kngwr to be discharged or
has a steblhzed voltape Lelow F2.2 volts should
be charged a5 shomm below,

12-VOLT MAINTENANCE-FRER BATTERY
CHARGING GITIDE

Estiery Capacity

(Reserve Minutes) Blaw Charge

Absove JES b 1M
Minukes

20 Hours @ 5 Amips
103 Howreg 48 10 Amips

Mes 1 wx buctlery B do ber rechorped overtiglht, (16
fumars] o Abmer o padiqge corlnotled choamer by
recovrmertoied, I the chorger does ot haoe
wuol corilruls, o 3 wmpers mole sRond be
wsenl fiw bolieres of 85 fo 125 minutes
réserue oupociiy Lofleries, Balleries ouer 125
meirneles shwaelcd B clicerget! ol the spectBed
Slowr Charge rate.

BOCRAT CHARGE

IT 3 bartery raquires a boodl change to gat staried,
it should be charged at 4% amperss [y 20 mib-
utes, This canmnot e used Ror a new batter) being
prepered for instailaton,

MODFIED
CHARGING

COMETANT POTENIIAL TAFER

[ 1= moammended that the mainteaance=mes bats
rernes be récharged on modifled cornstant porer-
ual taper EI‘JEI‘EI‘_TE- The Lokal nharge musl nipk
£xteed the ampere-hour equivalent of ihe values
showtt 1 the trnthed lﬂ‘lELl'gIt'lg rate ot =xXceed Al
GIMpEres.

ELECTRICAL SYSTEM COLLECTOR RING

ELECTRICAL COLLECTOR RING

When moublecshooting  the  electrical  system.
alweya cixk the collector ning first 1o see that
spong-loaded brashes are centered in the bands.
Keep Ires o any lotelgn rnaterial.

Keep Ihe setscrews on the collector ring Itame
Hghl. Utheridze the wite harmess mey Wrap up as
the nachine is Swung.

The corer shemld allow for free operation of the
collector 1ing and the throttle. IN linkeages bind.
erratic operation may regult. Check for uwbre-
siricked operaticn,

COLLECTOR RING MAINTENANCE AND SER-
VICE

Il nat revodved fot some Time. windet Somme eondl-
tlong. the ring will have a tendeney to collest fine
sill, or 2 salt atmosphere will cause corroaloni. il
this happens. the crane should be rotated
througi several revolutlons il possible. Fhe clean-

ing actiots of e brushes sheuld cleat rewn sur-
Taces, If I does not, o I8 104 practical (o eevolve
the machite, it may be pecessary o use o stan-
dard non-residwe solvent By clean the 1ng, then
lightly sand the brashes and rings with a Mine
grade of sandpaper and dust off with compressed
air.

To replace a brush and arm assembly, remove
the hex nuwts and washera at the top of the brush
stud along with the otoard bearng. Lhis wil
allsw the brush assenblied oo be ramoyed. Care-
Mully remove the brushes witwut "over” stretch-
ng the brush spritgs and arrange fn crder ol
rernoval with Lhe spacers. Replaced the damaged
brush assembly and then  reassemide  fhe
btbshes avd & rs in rererse rarnowal arder.
This will ¢nanre e correct spacing between elec-
trically lve parts. B sure that all brushes are
snappst 10 tight and making tall contact with
their corresponding brass dng. Alsc check that
all springa arc hoaked comrecHly through the
brush arm.
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SERVICE AND ADJUISTMENTS

ELECTRICAL SYSTEM TEST

ENGINE AOT RUNNING OR RUNNING
AT SLOW 1IDE

Crad or disconnecled babtery. Discon-
necled or badly conected valimeter.

Yery low Dattery charge. Engine might
Tl stant,

Low hatfery charge. Constant reading in
thi= area wonld indicate need for cheek,
on alternater and voltage regulator.

Well-charged battery. Thls mdicates a
good battery and alzo that the allernatsre
antd wvollage regulator are operating

properly.

The pointer might remaln in thiz posi-
ton tempotarly when the englne has
been stopped after considerabls usa,
due o a “durface charge™ 1 the batiery,
To get a correct reading, turn on lights
Tor a lew minutes or et machine stand
for an hour o 80,

ENGNE RITNNING FAST ENOIMGH TO
MAKE ALTERNATOR PRODUCE
CHAROGE

Dicconnectad  waltmelsr, Engme could
nat run with dead or disconoected bat-
tery  unless  cirewit was  complated
aranind hal lary

When valtireter painter stays below 13,9
with the engne running fat anoogh to
operate the aliernator. it showe that the
alteroaiie 12 ool aperating or wltage
regulator 18 sut of adjnetmeant, ar thac
current bedpg drawn from battemy F
lights, healsr fan. o7 ascessarie.
exceeds alternator sufput,

When fngitig 18 started, pointer may
stay 1n this ares termporanly, but ahayld
eradually rise above L2.3 a= alterpator
reanbes formeld sutput.
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SERVICE AND ADJTUIRTMENTS

ELECTRICAL SYSTEM TEST

ENGINE NOT RONNING OR RUNNING
AT SLOW IDLE

Under normal conditons. a 13¥ battery
is My charged at 12.8V. A zlishtly
higher veading may oceur under the
conditkons outlined in the last siep b,
penerally spealdne. any reading above
2.5V when the engine is ztapped 13 not
g true reading.

ENGINE RUNNING FAST ENOUGH TO
MAKE  ALTERNATOR  PRODLCE
CHARGE

Thi= 11 the ares i which the ponler
shoanld b= winen sliernator, voltage regu-
lator, and batbery arr all In good condl-
tHon and worklng properly.

When e painter goes abgve 152, the
voltage regulator in s=t to high o 1=
Jammed and cotitinued speralion of the
ergine Will bury out the battery.

Fage & - 63
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SERVICE AND ADJUSTMENTS

CRANE

MAINTEMANCE CHECKS

A regular prograrm of preventibive matmtenanee 15
an easential part of sals and effickent rrane ofwra.
titn, When peribrming the maintenance preoga.
dures oudtlingd In this sertdon, cmss-pelerencing
with Group 3% in the Parts Manual ia highly
arbrigable. Reler alee tn the LIBRICATION CHART
in Seclon 4. The maternl: presepted hers are
licted i accordance with the AMAINTENANCE
CHECK [ISTIn Saction 4.

WEEELY:
STRUCTURAL MEMEBERE AND WELDS

Wigually mgpect all stnwtureal members and welds
including {but net Umilted 1o} the extended boom
Ior straighimess, the bram pad adpeatnent. and
cracks. Pay rpacdal atlentlon to the longitudunal
wilde joinimg the top, slde, and DHatorn plates,
Check the welds ataching the jih sars o the
borm hrad and the welds ottaching the hoosm
heid o the tip section. Inspeoct the oylinder
attaching cupparts =nd the hnom Mvol area.

O thee npper Alochire, Inspect the apper 9trne-
lure a% well as the welda on the hoist aylinder
supporls and the welds bBetueen the  batbosm
mounting plate and the vertieal pletes. Thiz is
sxpacizlly imporlant if the machine 13 heing used
extenaively in clamshefl, plle drving, soneeete
pouring. headachs kall, or other high duty eycle
applications

Om the carder inapect the swing bearing weld
bard and suppocting header wekls. Check (he
murigger attaching welds. outrigger box ends o
the collar. jark cylinder moonting, and the heam
welds.

BOOM

Wigually inapect a1 bootn gestions & minimam of
weslchr o every ity (B} hours, whichevrer comes
firsl. Dreparalary to making the inspectiom, sel
the autriggers and roiake the upper to an area
where the hoown can be Tully Jowsred and
extrndad.

With the hoam [y lowered and sxtended, sza-
ally ingpect the sids, top, and bottern of each sec-
tion for any whusual deformalisn, scrubbing
wear, ar cracking In elther the plabes or the welds,
pattizidarly tie Akt weld slong the bottom adge
af the side plales of the telescoping sectone. In
addifiarn, nols any missiog or illegible length pndi-
catar decale on the tslescoping aeclions.

A AT NG

If any cracks in either filet webds or Hates are
roled, the particutar cempanent musr be replaced
befor any further crane operatons are performed.’
This i mecrssary to maintain the structural
strength of Llhe boom and prevent pogsalble catar
strophic Callore rsulbng 10 injury or property
darnage,

Fleld repalt of boom Secllons 5 nod recommendad
bacause distortlon mav be intrpdoced and orig-
ral atructural strength not cestored.

If aty length decals are missing or illegible, order
the applicable items through your distributor and
apply tham using the dinensions given on the fol-

owing page.

Certan welds cean be made it accondance with
e Terex welding manual available af your Terex
dealer,

Fage & - B4
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SERVICE AND ADJUSTMENTS

HYDRAULIC CYLINDERS |'

SPACER 0" RING

PISTON
“O"AING  RING
PISTOM
!H.I.FL'I' L

Lo

N

HOLD VALVE

4000 P51 PRESET
SETSCREW BUTTRERS bBO NOT CHAHGQE
WUT RETRALCT PORT EXTEND PORT
EXTEND CYLINDER
SEAL THREAD RING & BOLT
JOINTS WITH "SILASTIC™
BEAL FING THRUST ROD AFTER ASSEMBLY.
LOADING FLATE HEAD GLAMD
SET SCREW
HYLOH PAD

E NS

TORQUE PISTON TO 400 FT. LBS.
THEM TIGHTEM SETSCREW.

LIFT CYLINDER
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SERVICE AND ADJUSTMENTS

rHTDRAUHE CYLINDERS MAINTENANCE

BYDRATULIC CYLINDER DISASSEMEBIY
GENERAL

D¢ nat disassemble a evltnder unless no other
malntenance procedure can correct the problem.
Al overhanl or hew cylinder Inssllalions skould
b dane i a cleasn, dust-free atmosphere with all
ports plugged unkil hose conneclons are made,

EOON EXTEND CYLINDERS

The outer case 15 the “moerdng” member of the eyl-
indar. The batbow shalt s “stationan”. The hollow
shaft ports the piston and case end ta retract Lhe
cyiinder while a tube wdihin the “shalt” ports the
piston atd head gland to extend the gylinder,

Digasiemble the boom exiend cylinders by the
Pllowing procedure:

1. Using an adjustablt spanner wrench, remove
head gland of tylinder, As head gland 15 poe-
ened, it may be necessary b begin to move
red oul of eylirder tabse.

2. With head gland fully dsengaged, remove as
an assembly, piston rod. head gland, and pls-
ton assembly.

2. Toremowve plston, ranove e setscrews which
seoure the piaton retaining ring bo piston rod.

Mobe: There arg Hoo ypes of etlinders used on the
machine, Both chbinders hgoe  sedscrewrs
located under the wear ring lo relmp the ps-
ot o e rod,

Motz ARer remoting the piston, the refainer cgn be
remaiaed T reseal the mner Hebe.

BOOM LIFT CYLINDER

Cisazsacmble the boom lift exlinder by the follaw-
Ing pricedure:

L. Remove the tocking socket head cap stoew
from the draw ring. With an adjustable gspan-
Ner wrendh. remove the draw ring and head
gland.

Page § - G5

Fallure to répove the locking capscrew may
redull in seripps thread damage.

Note: Ome ture off, back 173 iurn allernately.

2 Remove Lhe head gland, shalt, and piston
(rom the case,

4 Remove piston and gland by remeving set-
crews in refadting collar memoving, retaining
nut. Eemeve pisten and gland from rod.
Access bo all seal units is now pogsibie

HYDRAVLIC CYLINDER INSPRCTTON

Wash the cyvlinder bore and all the components
with solvent and make the following inspecticn:

CYLINDER BORE

For signs of scoring and deep 2eratches. In the
=vent of any defects. reassenble the entre cylin-
der and contact your distributor,

CYLINDER SHAFT

For dents, deep scratches, of damaged chrome
platng. Sile any sharp edges on ends of shalt ko
proiect the seals gpon reassemoly. Always pro-
tect the shaft Anlsh when clamping in a vice ar
when welding against weld splatter.

PIETON RINGS

For cracks or other damage. Particularly check
the interlocking ends thal Lthey are not migzing or
brolken.

FISTON SEALS

For slgns of severe damage. Do not remove un lega
replacement is necessany.

May 19395




SERVICE AND ADJUSTMENTS

HYDRAULIC CYLINDERE MAINTENANCE

FISTON & HEAD GLAND

It & not nierThally necessary bo replace the piston,
piston nings, o bead gland.

HYDRAULI CYLINDER REEARSEMBLY
GEMERAT

As cylinder components are reassembled. be cer-
tain all oings, seals, speaers, and setscrews
requuired It one siep are I place hefore pro-
ceedimg o the next step. See Group 39 of the
Parts Manuval for & camplete Hating of cylinder
paris.

4 teflon ring must be installed bedore the piston
ring or wear ring is ipstallsd since the fellon
rng must firet be "walked” inte the piston
rng groowve and then into it owno groove.
Warm the tellon ring untl reasonebly Nexdble
and oll the piston ring or wear ring o aid In
the installation,

Most piston ring breakege 15 doe to careless or
hasty assembly at this point.

BQOM LIFT CYLINDERS

With the pizton, plston rod, head gland, retalning
ring. axd rod eye reassentbled as a wnit, slide
the piston My the cylinder boee, Mext, inserl
and zeal the head pland, 1 mayv be neceasary
tx drive the head eland inote place wsihg a
wir] block and hamemer, In this event, cover
the rod with rags of a ubber lobe oo prevent
damage from a glancing hammer dow,. The
retaitdig Fing ls then spun in and tightened to
aecure the head gand, Install socked head cap
screws, The retaining ring should be secored
with Loelitie Grade 242, Coal bolh grooves
arcured the thred ring as well as the boll
keads with a "silstlc”’ tpe silicon scalant to
keep moistuce auk,

Note: When installing e piston ring ruf om the
msion rod, forgue o $O0 7 Ibs and fien
sacure with selsaew ook Lise Loctile Grade
242 orring nut ond setserews.

BOOM EXTINDED CYLINDERE

With 1he plston, piston rod, head gland, and
retaining ring asssmbled 85 a unit, slde the pis-
ton Into the cyinder bobe, MNext, inscrt the head
gland. it may bg nepessary to tap the gland intp
place wsing 2 wood black and hammer. In this
everik, cover the rod with raga or a rabber tabe to

prevent damage frem & glancing hammer blow.
The head gland is then spon in and tightened.

MNote: Appdy Loctite Gr 242 {2 pisfon relaining Rngs
at ossevnidy. Also apply o9 locking  sel-
FCrEMIs,

On cylinder, presgt nylon plug with a 35 [ 1h
lorgque, using 3 Qrade 9 cap screw, and natall
setzcrew ang setacrew angd bopqoe to 15 0t ths,
three {3 places.

HYDRAULIC CYLINDER OPERATION

A= a00m as the oylinder 13 ready 0 be placed in
operation, € should Be slowly eyeled under oo
lead coonditivna for s&veral minutea in order to
allow the entrapped aly within Uk cylitnder to
escape to the reservolr and. also faclitate the
reforming of the seals which may have t2mpo-
rarily deformed daring shipping. storage, or reas-
seTLbly.

Mew cylinders may show a slight "ddiing” ten-
dency when Arvst wsed. This is natural. dus o one
of both of the fdlowing cawses:

1. Ar entrapped In the oil.

2. Seala not vet lully reformed or 3eated,
"Dritting" sbould deercase with opetalion as pis-
wn nngs and seals "break in® bo provide Detler

sealing and the sventual excaping of the irapped
air irn Lhe vil.

Fage & = 07
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SERVICE AND ADJUSTMENTS

HYDRAULIC CYLINDERS MAINTENANCE

CYLINDER NEEDLE VALVE ADJURTMENT
1. Rakse oo bp extreme up position.
2. Pick up 2007 'b load.

3. Extend and retract joad by exiending and
retracing beom.

4, Il no shudder or biounce 1s present during
retract, nesdbe valves arg adiusted propetly.

=

Il shudder or bounee 12 noticed during eetmct,
adlust needle valve by furning clochwise until
shudder or bounce diappears. Lnitial selting
of needls vahre is full In and back off Lig o 17
2 turn maximum.

T & A4 FOOT BOOM CYTINDHER NEEDILE
WALVE
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SERVICE AND ADJUSTMENTS

l WINCH

MAINTERANCE CHECH

Exvciy TWG YEARS OR 4000 HOURS. disassembrle
ard  inapect the vioch  cownpunenls,  These
ingdedle the gearing, bearings, ank brake (dction
disca, Fefer o the follaging pages lor disassembiy
procedures,

I Ubye evenit Lhat Lhe winch does not functlon cor-
reclly, DO NOT disassemnble e winch woll &l
Glteer possible cavses have been exambned such
as purnps, reliel vabves, lioe connections, awd the
hydraulic syaten in gensial. Refer Lo Lthe Dydrao-
He sysiem "Trouble Shoolng” pages localsd else-
where In the malndenapse secibon of  the
Cperators BManual,

Tw followmng service protedure is amanged G
provide the peptl method of sssmnbly snd dises-
seanbly of ihe hydraule winch, When dlsassemiy
is neceayary, all ieine such as 0" Rings, back-
up rings, and scals should be repleced cven
lhough hspection slwwe them wo be sendoeatde.
Their cosl 1= ncgligible conpared Lo Tdabor or
down-time cauaed by e Bllure of such Hems. A
seal kil ghoukd be on Tiand Defore disansembly B
dlaried. Inspect all new parls befure installalimn
ot reagsembly, Cleanliness 5 of prime mpow-
tange when secvichyg this winch. The warh aiea
and chw winch Lsell should be clesned and e
pwator pents, drealr, and brake ports plugeal 1o
s L conkian el -

Page & - 60
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SERVICE AND ADJUSTMENTS

WINCH

DISASSEMBLY OF THE MAIN DRIVE END

(1] Remove the hose from the motor valve at the
piston housing and cap all fizings.

PISTON HOUSING

MOTOR VALVE

Figure | ,,_J

(2) Remove the four capscrews which secure the
motor, See Figure 1.

(3) With a rubber mallet, tap the motor to break
the seal and work the motor out of the pilot in
the winch end cover. See figure 2. Save the

motor shim for use in reassembly, See Figure
i

Note: The motor shaft is free to move and will
allow the fiming mechanism o drop out of
engagement in the motor, Remove and
install the motor horizentally and DO NOT
allow the shafl 1o mave out of the motor,

Page 6 - 70




SERVICE AND ADJUUSTMENTS

WINLCH

DISASEEMBLY OF THE MAIN DRIVE END

(4} Reraove the £nd oover by removmg six of the
twelve capscrews as shown in Figure 4, The
belleville sprng 15 compressed agast the
cover. Ramowe the remumng 5ix bolty, loos-
ening each boll #gually uvntil the cower is
ree. This will prevens lnding and protect
the beaning,.

(3 Rerwrss e belbeville spring. Sce Fipars 5.

BELLEVILLE SPRIMC

Higure &

() Remove e pistow bousing aod piston using
four 378 DNC capscrews as shown. See Figure
&,
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SERVICE AND ADUBTMENTS

WINCH

DISASSEMELY OF THE MAIN DRIVE ENL

(7} Romove the cluich and separator disc. A tool
a5 shown below will Facililee: memoval, See
Figure 7 and 8.

)

(3} Remove the outer race apd fub wal bear-
ngs. See Figure 9

EFPAEATOR NEE

T DASC,CLUTCH

Figure: £

Tage € - 72
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SERVICE AND ADJUSTMENTS

WINCH

(" Femowe the Spirodox Betsning ring a5
shown in Figere 11,

EPIROLA

{10} Biock the dnm 2o that the mam drive mount
can be removed. Install the tube spacer and
necessary shims over the shaft hehind the
puller bar. Using two capscrews a5 shown in CULLER DAL
Figure 11, remove the main drive moant by
trring the capscrews cyually mio the lapped
hiokes,

(1§} Imspect Lhe sezl, bearinp, rFefaining Ting
groove on the drom k. 1 bearing replace-
Tl 18 pecessary, remave the seal and
spirolon relaining g, Se= figure 12 aod 15,
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SERVICE AND ADJUETMENTS

WEINCH

—Fli=AT. DRIVERMOUNT

SPIROLOX

/ LIF SEAL
oy

DISASSEMELY OF THE FINAL DRIVE END

[13) Hemove the lwelve capscrews and Lift off
cover, See Figure |4,

{14) Inspect the seal, bearing, rétzining ning
grove on the dmom bub. I bearing replare-
mant 5 nmecessdYy, remove the szal and
spirclom retaining ring Ses Neure 12 and 13,

BEOMTE PTAMS

RETAIMING BOSS

EPIRCLOX

Figore 13

Page & - 74
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SERVICE AND ADJUSTMENTE

WINCH

(1%} Wik a punch and hammer, tap the shafl ou
from the mair: drive end. Scc Figure 16,

{16y Remove the thrist washer and the spirolox
telaining ring. See Fipoare 17.

{17+ Lift out the planetary case assembly, See
Figur 1%,

b Al DREIYEEND FIHAL BEIYE BRI

r \-i g} i:l
PUNCH TERCUGH HOLE

DRIVE SHAET
Figurc 14

THRUST WasSHER

Figure 17

PLAMETARY CASE
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SERVICE AND ADJUSTMENTS

WINCH

(18) With a prybar, remnove the ring gear 25 shown o
in Figure 19.
RING GEAR
Figure 19
(19) Install a wbe spacer against the drum hub T

and, vsing shims as neceszary, install the
puller bar a5 shown in Figure 20. Block
against the drum and tighten the capscrews
in the outer holes of the puller bar equally to
remove the planetary drive mount,

SHIME

FULLER BAR

|_ _ _F]EI.IFE 20

(20} Imspect the seal and bearing in the assembled
condition. See figure 21.

SEAL AND BEARING

Figure 21
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SERVICE AND ADJUSTMENTS

WINCH

FISTON DISASSEMBLY & EEASSEMBLY
FISTON HOUSING

L. Tap twepiston out of the oater piston howsing,
See Figure 22,

Z.  Inspect the piston atd Bousing oF any scored
or nickked sutlfaces which might allow leakage,

3. Install new "0 rings and back-up fings.

O-RINGE

ACAUTION

Place the back-up rings to the oulside 30 that
the presaure pusakes the “0“ ring sgalnet the
back-up assembly a8 shown 1o Flgars 23,

+ Coat e warkdng gurfacss with lebricant and
imser Gee plalon bilo the housliog cavefully, A5
the piston » edged past the "0Y Ring in U
hovging, use & dull thin teel o acat the D"
Fing inde the housing, being vory careful not te
shem the "0 Ring o back-up vng. Cently tap
the piston Into place. Scc Flgure 2.

BEEASSEMBLY OF THE FINAL DRIVE ENP

1. Clean the beaving and ol eeal with a enitable
sobrent and dry with compreszed air. Do not
spin the bearing. Lubricate the oll cesl with a
tight coatitg of grease. Inspect dhe seal race on
the drum hubk lor scordng o Toughness
Smpth the race with fine emery coth.
Replacerment |3 possible I pnacegsary. Install
the bearing retaining ring, and oll zeal inte the
linal drive mount. Sze Figure 24.

2. Inetal the final deive mount e the deam
huly, The bearng should Bt smeghy.

SEAL AND BEARING

Figure 24
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SERVICE AND ADJUSTMENTS

WINCH

3. Coat the mating surfaces of the fAnal drive
mount and ring gear with liquid gasket. Install
the planctary casce assembly, See Figure 25,

FLAMETARY CASE

Figure 23

4. Install the retaining ring and then the thrust |
washer. See Figure 26.

THRUST WASHER

Figure i?

5. Install the drive shaft. See Figure 27. — - p—
MaAIN DEIVE END FINAL DREIVE EMD

BRIVE SHAFT
Figure 27 J
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SERVICE AND ADJUSTMENTES

WINCH

F. Inzial® refamming bosa, bonze plug. and the

spirnlony etaining riog. See figure 28,

¥, Coat the melng surfaces of the 19ng gear and
cover wilh lgud gasket. Lnstall the cower and

tevclve capscrews, Ses Figurs 29,

REASSEMEILY OF THE MAIN DRIVE END

E. Reprat Stcp @ for mooln drive menint. Seq Flgore

F

FELA MM HUHLK

REOMNZE PG

3EAL AND BEARING

[ Figorean

Pape & - 79
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SERVICE AND ADJUSTMENTS

WINCH

9. Ingtall the mmesin dtive moont onke the drom
hut. Tnstall thie spiralox retadning ring. Ses

Figure 31

10, Remove the inter bearng irom the hub
aszsembly with a wheel puller that wall not
push againil the cuter race, Loading agninst
the sucer vace can damage the sprog olutch.,
Remave the spacer vl slide the outer racc
from the hub. Inspest the sprag clulch fer
flat aurfacea. See Fiqure 82

11 Clean the bweo huubr bearings with sohrent and
dry with compreszed air See Pigurs 82,

12. Inepect the hub utch surfase for wear,
13- Reaasemble the kub and puter rase and

install ower the drive shaft apd into the deive
mount. See Figure 32,

[A|CAUTION]

If the sprag chiich i not insialled correety,
the winch will not Mnctiow. Install the sprag
cluich cages wward the inslde of the winch
when assemibled. The hub must rodale in the
direction as shown with respect 1o the ouler
race. See Figure 32

MaIN RIVE MOUNT

Page & - &0
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SERVICE AND ADJUSTMENTS

14,

15,

106

|

Coal thwe maurg surfaces of the main drive
muunl und the pston Basembly with lquid
gaskel, Plave the plastic stims on hoth mat-
ing surtaces of the piston hoosing, nseall the
pison assemddy. See figute 33 and 24,

Inspect the ctutch and separator dise for wear
or damaged weth. The original total thikckness
of the £lutch diss i O M0, 1507 I wear 1s
more than ¢.020° per Qige, replace the clutch
and acparator disc. See Flgure 23 and 33.

Instull fhe betlevidle spring. See Flgure 34,

Coal the roating surfaces of the piston as3em-
by and the end cover with llquid gasket.
lostall the end cover. Tighten oppoeite cap-
sCrEws evenly, arsund the cover to prevent
tnding winle compresalng the  befleville
spring. See Figore 35, Inspect the outhoged
bearing of the habk o lnsure a elearanece of
05" hetween 11 and the showlder in the end
cover. N a preload occurs. the beacings will
fall prematurely, Adjust the shims between
the end cover and the piston howsing o pre-
vent this #iuation.

WINCH J

WATING SURFACE

CLUTCH AND SEFARATOR DISCS

Figure 33

MLASTIC SHIMES

BELLEVILLE SPRIN

Figar: 34

FISTON HOLUISTMG
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SERVICE AND ADJUSTMENTS

WINCH

|8 Clean the mating surfaces of the motor and
end cover and coat with liquid gasket. Install
the motor using the existing shim.

[A[CAUTION]

The motor shaft is free (o move and will allow
the timing mechanism (o drop out of engage-
menl in the motor. Install the molor hofizon-

tally and DO NOT allow the shaft to move out
of the motor,

19 Allgn the winch upon installation as follows:
With feeler gauges, measure distances & and
B approzimalely 180° apart on the drum at
lecattons C and D, See Figure 37, Distance &
should be the same with 020" at locations C
and I3, Likewise for distance B, Place shims
under the moundng et vndl these distances
A and B do not have 10 e egual,

LUBRICATION

Lubrication for the winch is provided by scepage
fiow from the drive motor. Oil enters the [inal
drive end through the drive shaft tube in the drum.
A drain line oo the main drive end cover retums
excess oil 1o the reservoir

Following reassembly of the winch, fill the winch

t the level of the drain line port with the hydraolic
fluid specified in Seclion 9,

Figure 36

Page 6 - B2
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

END HOUSING

OUTER FACE EEAL
INNER FACE SEAL
SPHINGE

BALANCE PLATE

TIMING VALVE
SMALL DRIVE SHAFT

VALVE PLATE
SMALL O~ RING
"0” RING SEAL

GEROLER ASSEMELY

STUDE

Paps 6 - B3
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

REASSEMBLY & TIMING
OF THE WINCH MOTOR

I. Place mounting plate on fabde as shown.
Install the four studs into plate. (The long
threads go into the plate). Lubricate the =0
Ring and install infto plate, See Figure 38 &
a9,

Belwe reassembling the motor, clean all parts
and iy with compressed air.

Do not allow the rollers to fall out of the
geroler assembly.

The rollers are indiddually honed and must
remain in their orginal position. Hold the geroler
with your hand to prevent their flling out, Do
niol use shop clothe as lint deposits may cause
malfunetion. Inspect all parts for wear and
replace as necessary. Replace sl 07 Rings and
seals,

Z. Install the wear plate over the siuds. The
smaller bors focs up. Sec Figure 40,

—7 17r52"

WEAR PLATE

I ngurﬂ A

= i

Page 6 - B4
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

3. Place the mounting plate assembly on &
spacer is shown in Figure 41. Install the out-
put shaft or “large dog bone” with the short
apling up. Flace shims under the shalt so that
it extends approxmately 1 3/8" above the
wear plate,

4. Place "0" Rings into cach side of the geroler.
See Figure 42,

5. Install the geroler assembly as shown tn Fig-
e .

Mate; The chamjered side as ndicaed in Figure 42
ftopd goes up. The smedl cdroin port in the
paer plafe, geroler, and ming valve plote
are noi_ functional but should be lined up deur
ing assembiy.

1 3"

SPACER

DUTPLUT SHAFT

Figure 41

CHAMFERED

BOTTORM

Figure 42

VAaLVE PLATE

Figure 43
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BERVICE AND ADJUSTMENTS

WINCH MOTOR

8. Determine the center axls of the geroler
asgembly by jointing the *high® and “low*

positions of the center star rotor. See figure
44 & 45,

The straight edge repreaents this axis, Looking
down on the geroler, you will note that going
clockwise from Point A, the valume bebween the
slar and the rollers gets larger. Make note of the
loeation of Point A on your motor. See Figure 45.

7. Poaition the valve plate over the studs so that
the small ports are up.

If thiz plate iz installed upside down, the winch
will raise up not lower. Place the valve drive gear
or “small dog bone™ through the valve plate either
end up. As the valve plate is lowered into place,
locate the drive gear into the geroler assembly.
See Figure 46,

STRAIGHT EDGE

POINT"B"

FOINT A

Bl

Figure 44

TOP WIEW

B

L Figure 45 _| N

YALVE PLATE

CEROLER
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

8. Upsn iozpection of the valve plate, you will
sor the aircular path thal the valve uns n.
The valve must be kept in this path whilc per-
forming the lollowdng steps.

Note: Disregard the siuds when Eming the veive,
The gerober in powr naeber gy e i o differ-
el foroticn relatiee o e stods  ffane
showrt in the phofos.

Examinc the timing valve. The botlom ks ahown 10
Figure 47. Motz the gear teeth that synclironize
the tmng vabe to the goraler. The relationslip
between the valve and goroler ia the key to proper
apcration,

Loek at the slobs in the vake platc and fMind the
st {wo "open” ports clockwise form Pont A, Sec
Filgur:s 46 & 458,

Mace the paloe [t {5 path on the valbve plate and
ingpet the ports Zsing clockwiae lorm FPolnt A
They should become incroasingly open rom Foint
A o Moint B TMngt, 87 the valve ol the drbve gear
and turn ene {00kl 2t & Eme until going clockwise
forma Mot A, the slots &t more open from Point
A to point B and more ¢losed from Point D to
Pointk A,

Powar ol LIenougdt Kbve Tz of e Uomieig valve foT ind-
vkl Iubrication,

TIMIMG VALVE

"TWEN FOIRETS

1 Figure d§

TOPOF TIMING VALVYE

| Figureao
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

9. Install the four springs into the end housing,
Grease The spring holes 1o hold the springs in
place. Install the "0” Ring seal. See Fligure 51.

10 Install the fnner and outer face seals into the
balancing plate.

ware: The beovel of both seals goes down. See Fig-
e 5.2,

11 Align the dowel pins of the balance plate with
the holes in the end bousing and instaill the
balance plate into cover, Hold with Nngers,
through the drain ports, and install the cover
over the siuds, See Flgure 53, Position the
housing so that the draln ports are aligned.

Note: The balancing pbote assembly provides e
seal between the pressure and returm pores
crd s lomls

12. When the end housing is in place, it should
be suspended as shown in Figare B3, If the
houzing cannot be compressed by hand, a
spring has fallen oul of place. Make this
check before installing the nuts,

SPFRINGS

O RING SEAL

——

END HOUSING

Figure 51

BALANCE PLATE

INKER PACE SEAL

OUTER FACE SEAL

END HOUSING

SPRIMG GAP

Figure 53
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SERVICE AND ADJUSTMENTS

WINCH MOTOR

13. Hold the end housing fiemly in place and

CAFNUTS:
install the four nuts, Torque to 70 to 75 i Hh"'g

Toa. Sec Figure 54.

14. Tip the motor to a horizontal position being
very carcful not to let the shaft slip out of the
motor If the shaft slips out of the motor, the

motor may have to be re-timed.

Figure 54
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SERVICE AND ADJUSTMENTS

WIRE ROPE AND REEVING

HMAINTENANCE

All wire ropes in acllve service should be
inspecied dally along with apooling. sheoves,
Weddde gockets, and any sther wire rope fittings
for damage. Once weekly a thorowgh wice rope
inspection shouk be made by a competent
inepector. A record should be kept of the Inspec-
tion on 1he [orm provids in section 4.

Hefer to ANS Standard B30.5 [or guldlines cover-
ng the Inspeclon, whaintenance, repair, and
replacement of wire rope, Worn. kinked. bird-
caged, fatigoed, or otherwiae damaged wire rope
must be rermoved immediately, Wire repe, when
properly installed, lubricated. and employed, wdil)
gne many howrs of satislactory wse, Whereas, a
new piece of wire rope can be iminediately roined
i misuged. Heplace any wire rope bund o Le in
unbatislactory corsdition.

In addition to damage such as knking. crushing
ard bropken wires, lattors such g cobtoslen,
abraston. piiting, peeting, and scrubbing of out-
side bees, reduction ol cope diameter, the condi-
tioft of ether components, and proper Tabrication
are vonsidered- Heler o dection 4 for wire rope
lubnicating procedires.

Before installing a new or replacement rops,
mike certain the rope to be used I8 the proper
pe and aze bhe wrong rope will not fuoction
properly and may gven be dangerous.

Heler to Section % for Insituctions on inspecting
M replacing sheaves,

WIRE ROPE SPECIFICATIONS
MAIN & A UXILIARY WINCH
S/37 16 mml dia. &% 19 and 6 x 37 IWRC IFS
rght regular lay, preformed, 460 1t, (137.2 )
Mimimum Breakicg Strength 17,8 Tong |16.2 MT)

MAIN & AUXILIARY WINCH
GETIONAL HOIST LINE

43" (146 ) rotation resistant
oompacted strand 1B x 19 or 19x 19
Minmmum Ereakng Strength 226 Tona (20,6 MT)

The wse of non-rotating 18 x 7 claes wire rope
¥ not recommennled in mobHple resving appli-
cations and, if vaed for apphications involving
singhe part Hne, mupt not be used with boads
exeeeding ohe Jifth (1/5) tbe reted bieaking
strenpth. The ey wires are genensdly the
Arst to fall cmi this clnes of rope making it vary
difficult to inepect ag broken wires catinot be
eeen. Refar to ANSL B2).B, Section 5-2.4 Tor
the necousary inepectlon procedees and
replacement criterlon.

Il ton-rotaling or 2pin resistant rope s nsed on
thls crane, the rope must be replaced (f owo or
more wWires are found twoken in one lay of the

rope.
CABLE REEVING

When resving the machine e any job, remembar
that hoisting and lowering speeds decreases as Lhe
number of parts al line incresses. For the most
cificient use of the mackine, It 13 destreahle b use
the minimunt el of requited parts for Lifting
the anticlpated kboads,

Naver uge legs than thes msumber of parta ealled
far by the lomd rating chart. The minlmom
required number of parts 13 determined by
refersing to the load esting okart

Thiz machine incorporates a “Quick Resving™
biotm head mnd bloek whick o not cequire
retnoval of the wedge and socket from the cope in
arder t change the reeving. Remeaval of tws pine
in the boom heard mnd three in the hook Black wi]l
allow the wedge and socket to pass through,

CAUTION

I a sockel |8 changed or replaced, or i€ you are
changiog hook block welghts; it i5 importamt
to use tho coprect sochet.

Page & G0
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SERVICE AND ADJUSTMENTS

EPOOLING WIRE ROPE ON DRUMS

Care must te exercised when mstalling wiee rope
on the winch druae improper apoaling can resgit
In winch dammage through erughing. kioking,
doglegs, sbraslot, and ¢uthing. Poorly inatalled
wire rope Wil also adversaly allect the operating
characleristies of the machine by causing
uneven applcallen o torce and meten, This can
cange premature {abguing and fRHure of the
rope,

Thoroughly inspect and chean the sinch before
proceeding with the inztallatlon, CHeck the bag-
ging and drurn lenges bor cracks, breaks, and
exeessive wear. Delormed of putsized drum and
exttasive undercutting st the hase of the Dange
akeo Indicate the repair or replacement of the

dnlm 18 fstestaTy,

Check the bearings lor expescive wear or play-

After cortecting any defects revealed by the
Inapeciion and determining that the winch 12 1n
geod operating condition, spool the wire rope a5
follows:

Mounl the cable shipping reei vertieally on jacks
of 4 suitable supporting atructure, with & pipe or
bar through the reel center M cable should be
drawn Item the op of the reel, as showm, in
order 19 avold reverse bending as it is apooled
anto the wineh dum.

IF cable 15 wound from the storage rael onto the
drum, the ree] shozld be rotazed o the same
direetlan as the baisl.

RIGHT

Lpply breaking force Lo the reel (lange in grder to
prevent gvernin as the rope is being draym off.
Loops kormed by overmun can cauwze kinks and
doglegs i the rope, resulting in damage and pre-
mature rope failure. A Hmber or bleck forced
against the shipping reel lange can ke uzed to
provide the required bralong foree.

Inatall cabl= on the winch dmm o acsnndanea
with the following procedure.

1. Position the rable over the honm v fheave
and roule back to the winch drim.

2 Position the winch dmom wirh the cable
anchar slal om top.

3. Insert cable throwgh skot and posinbore 3o ced
the cable vedge.

4. FPositlon the anchor wedde in the drom glar:
pull irmly on e e end of tha cable
secure the wedpe,

- Slowly rotate the dram, ensuning the lirst
Tever of cable B evenly wound onty L drurm.

6. Install the remainder of =able, as applicable.

The £ad of the cakie should be even with the bot-
tom of the anchor wedge,

Mol If the wedge does i seql secweely in e

sict, cargfislly tap the fop of the wedge tuibh
o maliet

Bog: B - 91
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SERVICE AND ADJUSTMENTS

CABLE SOCKETS

The wrong cable wedge could permit the wire
mope to work loose and detach itsell from the
drum, possibly causlng property damage or
persomnal injury.

Tenslon the wire rope by braking the shipping
recl and slowly operate the winch in the raise
mode to wind the cable enito the winch drum. As
the spooling proceeds, make sure that adjacent
turns are tght against one another. A lead or
brass hammer may be used to tap the rope over
againal preceding turms. Tight winding on the
drum is absolutely essential,

A[CAUTION

Never use a steel hammer or punch bar to
move the rope on the drum. These tools can
ecasily damage the rope.

Alter the wire rope Is wound onto the winch
drum, reese the cable s desired,

A|JCAUTION

Use only factory supplied sockets, wedges. and
pins of the proper sizeé; make no substitutions,

Follow the procedure below when installing wedgze
type sockets on wire rope. Be certain the correci
socleet and wedge are used.

l. Lead the rope through the socket, form a large
loop and draw the rope end back through the
socket. A length of rope equal to at least one
rope lay should be drawn back through.,

2. Insert the wedge and allow the rope etrands
to ndjust around it

3. Seat the wedge and loop just tightly enough
to allow handling by attaching the socket to a

strong support and engaging the winch to
take a strain on the rope.

4. Final seating of the wedge is accomplished by
making lifts of gradually increasing loads.
Avokd Imposing shock Ioading on the rope
untll the wedge is firmly in place,

5. After the wedge has been frmly sealed, a
short length (6 inches] of the cable showuld be
secured to the free end of the wire rope to act
a5 a stop as shown. Do not clamp the iree end
tes the Inad supporting end as this will weaken
the rope.
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MACHINE STORAGE
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MACHINE STORAGE

Machines being placed in storage sl be ads-
gquately protected from deleriombon during the
period of 1dteness. Thia will enauve that they can

ba yeztored 1o active gerrce with o mbimurn ef-
Tovt

Before vemyoving thiz hydraulic erpne firom sear-
vice for extended petiads. it should be prepared
for storage as predcribed in the followsng para-
graphs. In geneval. three {3) major compoenents
must uidergs prepatation. These are the Ma-
chine Proper, the Engine ond the Tranzmlasion.
The specllic prooedurs b be Bllowed depends
wport e expected perod of stotage.

SHORT TERM STORAGE - 3 DAYE OR 1LESE
Shott term sborage regulies mindmal prepordon.

The MACHINE should be thotonghly cleaned, fu-
briepted In poeordance with Sectlon 4. and patnt-
ed gurfaces retouched where the painl has
deterlorated. exposed poviteis of all hwdraulic
eylinders ehould be coated wAth pultipurpoge

grease. Coat nnpainted wmetal surfaces with mul-
l‘.iFlLlI'FHJE:E‘ SI'EE.E'E' alter I'-El'l'!rl:l'l.l'll'.l.ﬂ any rusl Accl-
rmulalicme.

The ENGINE should be prepared as preacrbed
on page 7-2, the topie “Engine Storapge”.

Tha TRANSMISS1ION should be prepared as pre-
acnbed on papge 7-4, the topic “Transmissien

Storage”,

LONG TERM STORAGE - 30 DAYS OR MORE

Lortgd bermn starg @ fequirss greater preparation
than short t4rm storage and must be undertaked
with greater care

The MACHINE should be prepared as follows:
1. Perlorm the short term machine storage prep-

aration. making certaln that ANl pointa with
prease filinge are Iberally lTubrcated.

2. Drain arvd refill the swing reducer, winehles],
axle dilferentiaols, planctary hubs ard e hy-
drauli¢ reseryolr, Refer Lo page 4- 19 when gervie-

Ing the reserwolr.

1. Digribute the new hpdepulic fluld 1o ol posts
of the system by operating all lnelon-

4. Cleaty and tape the baltery eables after memov-
g and sionng the battety.

B. Coat the externil dng gear of the svdng bearing
with oper gear labricant.

B. Fill the bydrazlic reservair (> the op AFTER
THE MACHINE IS PARKED IV ITS STORAGE SPOT.

7. Coat wire mpe vwith habtcanr.
E. Coat exposed cylinder reds with greese

The BNGINE should be prepared 8t preseribed
on pape 7-2, Lhe topic "Englne Storage”.

Tea TRANSMISSION ahidd be prepared as
prencribed on page 7-4. the tople “Trapsmils-
eion Elorage.”

ENGINE STORAGE

PEEFARTING ENGIRE FOB ETORAGE - When an
englne 8 to be stored or remewved {ftom operation
far a perod of time, al precavbona should
be taken to protect the Interior and =xterior of the
engine, transmission, and other parts from ruet
aceumulaton and cormosion. The parte requining
attenton and the racommendsd praparatons arae
grven below

It mill be necessaty bo remones all meat or carmoslon
complately Irom any exposed part before apphytng
a rust praventive compound. Therelore, It ks rec-
omended that the =ngine bhe peocesged for stor-
age as soon 68 possible after rennoval from
ORI K.
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MACHINE STORAGE

The engine sliould e stored in e buibding which
iz dry and can be heated daring the wioter
menths. Maolature absorlMng chemkeala are avall-
able comverclally o use wheo excessive danp-
ncas provaila in the storage area,

TEMFORARY ATORAGOE [(10 DATS DR LESS)
T protect an «hgine for a temporary pekod of
time procesd ms llows:

1. Dialn e eugiue crankcase,

2. Fill the crankcase U e proper leved wilh the
reconnnencked viscosity and giade of vl

3. Fill v faet lank with the reconmnended grade
of Tuel vil. Gperate the caglne for L mintes gl
1200 rpme avad no koad.

NOTE: Dex il droin the fuesl sysiene o Uee cremiks
ERrLT 'l.iﬂ-e.ir hEs rure

4. Check the adr cheaner and seoviee i, i neeca-
saly &3 sutlineed mler Aar System

G N freegzdng weather 15 expected Turing Ui slor-
age perd, add a ldgh bodling poiot Lvpe wnli-
freeze solutlon 0 accordance  with B
manufacturers resoinendabions.  Draln the
raw water syatem andd kearve the dram cochs open.

G. Clran the cpdire cxterlor of e engine lexeept
the clectrical syatens) with Tuel oil and droy i waith
alr,

7. Seal all of the engioe apenings. The omalerial
ueed for thia purpose Dt be walerprovl. vegor-
procl and poascss sufllcienl. plysical slength o
reslst punetus and daurege frooo e expansion
of cntrapped ait.

An coging preparad in Uds ianner can be re-
turned ta service I a short Lioe by cemoving the
ecala at the sngine openings, checlung e cngime
codant. fwel vil, lulrlcelng o, trensmisslon,
and pramilng the raow waler pump, I used,

EXTENDED STORAGE (A0 DAYS GF HMORE)
When An Engine I8 To Be Bemoved Foom Opera-
Uan For & Extersded Forlid OF Time prepace It
a5 followes.

1o Drram and therowglaky Mush the cooling sys-
Lezorwiidl clean, aoft water

Z. Rl the v ing system wilth Chesi, solt waler,

S0 Add a pust Lildbibo Lo Uk oo sysien (e
ey 1o e 4-7F, "Corfesion lntaldiock,

4, Franvye, chieck and recondideng thie Injectors, LE
Negessaly ., 1o mahe suce ey will be readyt b op-
erale wlien the engine is restored to service.

5. Felostall e injeclors in the eogime, dme
Ueny, and adiust the valve clearance,

6. Clecwlade the coolant through the entire 9y5-
Ten by wptraling Uee engine untl normal operat-
Ing tauperalure 1s reached (160°F. o 185°F)L

T Stop the anglne,

8. Renqeve the cdeain oug sod completaly drain
lhe eagine crankehaye, Betnstall aod bghlen the
dratin plug. hislall oew labeicaling ol flier ele-
Il arw] gaskels.

T FIL chie crankcase o e peoper kvel wilth o
0wl presenvalive Tubricabing ol MIL-L-
21260, Grade 2 (F19], or equivalent.

10, Draion e engbne el Lank.

L. Bedill chie uel tank with avregh rosl preven-
Uve Mol ol soch ay Aroedcat QI Desel Bun-ln
Fuel [LH 9089). Mobil 4Y17. or equivakent, 1o en-
alile e engine o operate LG minales,

-2, Drain the fuel Mtee and siraner, Remove Uw
Jetalning boles, abiells aie] clemenls, Descard U
ustd elernents and gaskews, Wash the skhels n
clean fuel ol and mserl new chements. Fill the
Ay Deelweeen Uwe eleioent amd shiell aboul twos
thlrds full of thie ssme rast preventive compound
as wwed in the fue] ank and reiatall the shell.
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MACHINE STORAGE

13, Operate the engine lor 5 minutes o circalate
the rust preventre throughout the engine

14. Feler {0 page 4-8& and serace the sic cleaner

LS. With an all-purposs grease such as Shell Al-
vania. Mo, 2. or cquivalent, lubricats the clutch
throwout heardng, ¢otch pilst bearing.  drobee
shaft rnain bearing, chutch relezae shaft, and the
sutboard bearinga (I so equipped}.

1%, Remove tha inspection hele oover on the
elielch housing and lubrleate the cloteh releass
Lever and link pina with a hand ofler. Avold get-
ting ol on the clutch facing.

17. Apply a mon-frchon ruet prevendwve con-
pound, to all exposed parta. IF 1t 18 convenient,
apply the ruzt preventtve compound to the engline
Bywhesl. i not, disengage the clutoh mechanizsm
to prevent the clutoh diae from aticking to the (hy-
whesl,

D oot apply oil. grease or any wax base come-
pound Wy the ywhesl, The cast imn will Absorb
these subgtanees which can "swest”™ out durng
operation and cause The clutch Lo alip,

1&. Drain the angine cooling system ag cap.

18, The ofl may be dralned Trom the englne
crankecase if gn degired. If thea of; 12 deadned, me-
stall and tighten the drain plug [Lag caph,

20. Ferwoiwre and clear: the batrery and battepyr o-
blea with a baking zoda solulion apd Hage them
with fresh water. Store the battery ina cosl [noy-
ar below Z2°F] dry place. Eeap the battery fully
charged .

21. Inz=Tt heavy paper strips between the pulleys
and btelts to prevent stcking,

23, Eeal all of the cpenings in the engine, inolud-
ing the exchawst sutlet, with moisture resistant
tape. Use cardbeasd, plywood ot metal coverg
where practical.

25 Clean and devy the exlavior palated aaifaces of
the engine. 3pray the surfaces with a suitabbe Lig
uid autonsobils body wak, a synthebic resin var-
nish or 3 rugt preventive compousd.

24, Cover the eagine with a good seather-resia-
tant tarpeullin or other cover I 10 tnust be alored
cutdoors. A clear plastis savat 12 redomiriended
for indeor gtorags.,

The etarad engine shoold be Inspected periodical-
Iy. Il there are any indleatlone of Must ar cama-
gion. correchive ateps muet be taken to prevent
damags to the engine parts. Perform a complete
imapecition at te =snd of one year and apply addi-
tional ireatment as requited,

- ———— ———
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MACHINE STORAGE

RESTORING ENGINE T SERVICE

i, Famove the valve rocker oover{s] and pour at
iwast one-half gallon of oil. of the same grade as
e im the erankengse, over the rocleer arma ard
push reda.

2. Peinztall thee valve rocher coverdal.

3. Pemowve the covers and tape from all af the
opendnga of the engine, luel tank, and clectrical
equipment. Do ok obarloods the cxawrss oytlar.

4. Wash the exterior of the engine with fucl ol to
remowe the rugl preventne,

B. Remnowe rhe rust prevendve from the fhywliee],

4. Remuove the paper strps frem between the put-
ley= and the Telis.

7. Check the crankense ol bevel Fill the crank-
case to the projper 1evel with the heavy-duty lubr-
cating ol recommended wnder Lubricating o4

Specificaraons.

8. Fill the fuel tank with the Tl specliled under
thesel Fuel OF Spectiication s,

&, Clooe all of the drain eocke and fill the engine
ctling systemn with clenn soft water and & rost
inbilkitor. f the engine 15 to be exposed to lreczing
temperatures, add a high holing poink tpe Gnld-
Ireeze moluibn bo the coolling systém (the snb-
freeZe contains a ruat Inhskdtor),

I} Installand connece the battery.

i1, S#rvice the air cleaner o Gutlived woder Air
Syrsierr,

12, PFrepare the generabor for startng,

13. Nernave the inspection hole cover and ingpect
the cluich releans lover and binks pins and the
beuring enda of the clutch relicasc ahait. Apply
enginc oll zpardngly. Il necessany to theae aveas,

14. Afler all ol the preparations have been coine
picled, starl the englne,. The small amcunt of
st prevenihve compound which romains in the
fue] system will couac 8 smodgy cxhaust or a fow
renfoviabes.

NOTE: Dolore subfecong the engine to a igod or
high speed, it b5 aduisaine o check thee engine
Cract-n,

TRANSMIS2ION STORAGE

PREEERVATIVE SELECTEOK When transmia-
sitmt are to be atored o1 renalp inaclve for ex-
tonded perdoda of time, apeoific preservalive
mcthods are recommended o peevent fusl and
comroMon damage. The length of storage will usu-
ally determine the prosecvalive method W be
wacd, Various meothods are described below.

STORACE NEW UNITS

Mew uniiz comntadn preservative ofl when shipped
for Funk ad can be sately stored for 6 wecks
wilhout further treatment,  Beler to the Funk
Tranamizaion ttramaad for additional tofarmeadon.

STORAGE, 20 DAYTS TO 1 YEAR - WITHOLUT
D1IL
1. Dealn Ol

% Seal all oponings and brealhers. except il
draln hobe, with molsture- proof cover or tape,

3. Cont all cxpesed, unpainted aurfacea witly Mox
Prugst X-110,
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MACHINE STORAGE

4. Arnmize ar spway 4 ounces of Mox Bost YCI No.
10 ol or aquivaieot. inta the rememissaon
throngh the 0d] drain hole, Install the drain plug.

5. T additanal suokage Hme s raquired, (20 and
4] abwre sbinikd b repeated at yeatly intervals.

*Hox Roat i v preserrative adiditive manadac-
tored by the Dianheri Chemiesl Company, Chi-
cage, IHnale, Motorstor I coversd by TR
Milhary SBpecifications MIOL-1-380dZ (ORD)
and MIEE- 123310 (WVRF.

RESTORING TRANSMISSION TO SERVICE

1. My Bugt, e equidvalent. was used in prepar-
Ing the tranemissiim jor slorage, use the follow-
ing prooed ures ta oeatore the OTiar (o cemroe.

2. Remowre the tape frormy apenings and broeather,
3 Waah ol all the fxternal grease with solvent.

4 Add hydravlic transrmizgsion Mo, tpe CF o
proper levet.

NWOTE: It Ie not neceszamy ko dreing O3 oil andd N
Rust rtidure from the transmilssinn.

B. If Mox Rust or equivalent, was aot vsed in pre-
parng the transmiesion for stovage, nse the fnl-
kowirng procedures to resiore the init i sepnne,
B, Remaove the tape from opeoings: anid kreathees.
7. Waah off all the external greasae with solrent
B. Dieadin 24l

3, Install a oew sl filtsr elementis).

10, Eelll transrmission w4y hydeanlic transmis-
sion Mud. fype O3 bo proper evel

RESTCHRATION TO SERVICE

Refer 1o page T-4. “Feglodng Engine o Servics”,
ard pape 7-5 and T-6, "Restoring Tranamiesion
o Service”, for the proeedures required to restore
these enmponeits 1 2erHee,

Rerove the MACHINE from storade via the fol-
bwing perosiachiine

1. Bemove preservative bubricants rom all sur-
IELE

2 Cherk all Muid devels, adding or draining oz re-
quired.

3. Lubricate the machine according o Section 9,
making fértain that all polnte with grease Attings
are lubrioated,

4. haka a thormugh Wauel inopection of the entre
machine, placing special emphasie on the conde-
than of all hydraulic hoses,

-5 leaued: May L0






GENERAL INFORMATION

INDEX
SECTION B
SUBJECT PAGE
COMVERSBION TABLES .. ... e e e e e B-1
AVERAGE WEIGHT OF MATERIALS. . ... ... L e e 8-3
SUGGESTED TORQUE FATINGS., .. ... ..., ... ..... e e B-4
MACHINE SPECTFICATIONS ... . . e e s e s 8-5

Wazy Laos






GENERAL INFORMATION

CONVERSION TABLES

DECIMAL AND METRIC EQQUIVALENTS OF FRALCTIONS OF AN INCH

Fractions Decimals Ml Fractions Cecimals MIThi

of an nch of an inch meters of ann mch of an inch MEters
1/54 .DIEE 0.397 33 /84 EIEE 307
1732 %15 (.70 17 32 A3l 153454
/84 4B 1.1%1 35,64 5450 13.80]
1716 D625 1568 a716 5BZ5 4 287
BG4 G7Rl 1.9 3754 ATR] 14.684
e P o D938 9.381 18732 5A38 15.081
764 1004 o, 77E I5/64 FTear) 15.478
1/8 1250 3.175 Bf& E2E0 15675
oG4 WO 3,672 41 /84 B0 18272
332 1563 9ea 21732 BEE3 16685
11764 1719 4,358 AB/84 ETI9 17 085
3 LG 875 4,758 11/ 16 BETS 17462
13764 20T B 154 45764 LA 17.550
Tiae 2138 0256 23732 S LRE 1R.25G
15/64 2a44 B.059 47 /64 7344 19,652
174 DT £.350 5f4 1500 15070
17/64 2656 E.747 49,64 7656 19,447
a/3z 2A13 T 144 23732 il 19.84%
1964 =l F oAl o164 D 20,240
541G 3130 T 3T 13716 B12h 20007
Z1 /B4 3241 £.334 5.3,/64 BIE1 21.0%4
1132 3478 RED 27732 5438 T oa2lsean
29 /G4 BEO o123 55 ,/64 g1 21/B27
378 3750 4 525 rfi: B750 2% 224
25/ 63 G 0022 BT o S 22621
L3532 K il 10,319 29,32 A0ER 23018
aried AE19 12716 A Aaz19 2 L
T/ 16 4375 THE 15716 FETS 23812
2004 4531 I1.500 a1./64 Os3) 24,200
1532 A5 11,906 317532 il b Zd GG
2L R4 AB44 12,3003 &3R8 x4 25003
172 LI 12,700 1 1.00HHD 25400
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GENERAL INFORMATTON

LIQUID WEIGHTS AND MEASURES METRIC EQUIVALENTS
LIOUID MEASURE LIGUID MEASURE
A E_j,"s ::ql,l:llﬁ 1 pi_nt 1 Ll 'qul'-nlb 13535 e .
2 pints . b quart 1 litre: * 2642 gallon
4 Quarts 1 gal][-n 1 Liure - 61023 cu. in.
148 gallons w 1 cu. H. 1 live " 2.202 Ibs, of
24 galkons of " 1 Ton waler{52°F.)
waler i cu. o " 25,32 lires
340 gallong of H 1 Ton I gallen w 3185 hwes
gasoline !, anch w D164 lire
MEASUREES OF WEIGHTE MEASURE OF WEIGHTS
b6 Ly couals } poand i gram equals 0353 ounce
2000 prounds - 1 shirl lon i kllogram * 2205 Ibs.
2240 ponnds " L long 1on | ounce " 28,35 grams
LEF 3. Fesd " L register ton 1 pound " A kilopram
40 cu, Feet 1 LS. shipping L " 507 meiric ton
tc
CIRCULAR MEASURE [ ELECTRICAL'UNITS  ~
6} secnnds Bquals | minule I kilowart cquals 1.3 HP,
60 munules " | degree | horsepower * T4 walts
M deprees " L quadran
160 fegrees " circumterence
SURYEYOR'S MEASUEE
7.92 inches equals 1 link
100 Links “ 6 feet
ar 4 rods
or 1 chain
BO chains - I ke
-2 May 1988




GENERAL INFORMATION

AVEFAGE WEIGHT OF MATERIALS

LY. per Cu, Ft.

METALE, AlLLOYS, ORES EARTH
Alvrmig i, Cast-Hamenerod 155 Clayr, By £3
Brasa, Caat- Rolled E34 Clay, Darap, Plastic 110
Bronge og Clay & Gravel, Dy 100
Copper. Cast-Ralled a5 Earii, Dty Lovoe 70
Giold, Cast Hamnered 1205- Earth, Dy Packed 95
iren, Gray-Cast 442 Earth, Moeisl Looae 75
Iron Slag 172 Earth, Moist Paciced HE
Lead 710 Earth, Mud Flowang 105
Mangancs: 475 Earth, Mud Packed 115
Meroury B47 Elprap. Limesiowe, Sandstone,
Hicke= 537 Zhale B 105
She=| 481-429 Rand, Gravel, ey Looge Ot 1005
Tin. Sast-Hommered 455 Band, Gravel, Dry Facked 100-120
Tin Casl-Haemae ed 4540 Sand, Gravel, We 136
TungZalen 1200
Zine, Cast-Rolled Aq40

EXCAVATIONS TN WATER

Sand or Oravel Ll
MASONRY Sand or Gravel & Clay 785

Clayt a0
Ashlar Masonry * 145-162 Rmver Mud o)
Rubble Masonrr * 137186 Eqil FL!
Dry Rubble Mazonoy ® 110-180 Stone Riprap 65

*Cranile, Svenite, Gneiss, Marhle.
Limcstone, Snadstone, Bluestonc

Brick Masonry 105- 126 ETONE. QUARRIED. MLED
Concrele Masonry 100~ 128
Fortland Cerment [96 Basall, Gramle, Gigiss L)
Portlund Cement, Loose 94 Limestane, Marble, Quartz a5
Lime, Gypsum, Loose £3-5d Bandstone B2
bortar, Lime, Set LS Shale L

Greenetone, Hornblend 107
WACHOIT

MISCELLANECRS
Cedar ]
i, Douglas a2 Water, 4% O 52,1
Cal: 42-54 Water, 100" L, 59,1
Fine, Cregon 3z Faper b
Hne, Southerm JB-4L Gless, Comman 182
Redwood 2 Petroleum 45-Fd
Space IR Toal, Anthracike 47-5
Black Walnul 37 Caal, Bibyminous ;-5

Coal, Coke 2332

8-3 Blay 1505



GENERAL INFOBRMATION

TORGUE RATINGS

ES - 100.0
TOROUE RATINGS
FOR
DRY - UNCOATED FASTENERS

TUORLUE YALUES TO BE WITHIN 1 5%
ALL FIGURES IN FOOT POLUIND

THIE TABLE DG5S MOT APPLY TO HY-
ORMILIE  CEHNECTHINS WHEN
TORGURG:  HyTHRMEI:  COMMEC-
TICHS AEFER TO £5- 100 1

MO, DLA, I, GRADE 3 GRADE 5 GRADE 8

1/4 6 -*a B 12 BOLT MEAL MAHEING
5714 12 -+ 7 20 25

a7a 30 - |2 T a0 o 45

716 A5 -*20 0 75

172 B0 - * 30 By 110
KT 75 -+ 45 115 N 180

mR 10 -+ B0 LEL} pari) URADE 2
574 160 -~ 110 T80 400

78 175 350 T

] DR, GRO a70

1-1/5 A7 B 1.380 GRADE 3
1-1/4 B30 1.200 T 1.930 i

1-3/R FO0 L5570 2,540

1-172 3350 2 DB 3,380

1-374 1360 2050 saon T T GRADE 3
3 T 200 3200 7,900

o174 5,200 5,350 1t,690

2-1/2 4 200 7.300 15,990

The albrove informadon wes compiled for TN, S, Threaded Fasteners.

MOTE: ® = Torgue Votues For Boits And Screws Langer Than 6"

Fasichers a3 sugplicd Iy the vendor are considered not
Labricated.

8-4 May 1903



GENERAL INFORMATION

TORQUE RATINGS

ES - 100.1
TORGUE RATINGS
FOR
LUBRICATED OF PLATED FASTENERS

TORQUE VALUES T BE WITHIN £ 5%
ALL FIGURES 1N FOOT POUND

HEFER T THIS TABLE WHEN TORG-
NG HVEREALILIE GOMMECTIONS (Pipang
5 CyRnders}

NOM. DIA. LM, GRADE 2 GRADE 5 GRADE 3 |

1/4 o L e 7 LD ! BT HE A RAARIIHG
5716 5 "5 14 20 |
T I& -*5 25 35
T2 25 - 15 30 B
172 TR 4] 85
=Fa 685 3] S5 120 CRADE 2
578 75 -+ 45 120 170 |
afa 135 - *8d 210 300
778 130 340 485
1 200 515 730 b
I-1/8 280 G35 1.030
I-1/4 400 T 1480
1-3/8 ma0 1175 1,500
I-1/2 B05 J .56 2,530 =
1-3/4 1,100 1.A25 3

: = 1.650 % 5,000

: 2-174 2400 L0 | 8760 |
3-1/2 3,900 £ Gl 12,000 !

The above inlormetion was cotnpiled e UMN.C. Threaded Fasteners.

NOTE: I threads are arof fubricated prior ro azsembly or are not
plajed use Torgue Spec. E5-1080.0

* w Tovgue Yidwes for Bolts and Screws lanper than 67

Fasteners af supplied by the vendor are conskdered no!
Bulrrfeaied.

5-5 May 199%E



TEREX
RT 200 SERIES

rough terrain cranes
gpecifications

STANDARD BOOM EQUIPMENT

EOOM

A0A4 A (0328 T8 rmh, Ingb seciion bl posor boor,
Telagcapans @ mrchadetlly Syrchrdmized with singlo
kever comival The synchroxizalisn 3ystem conszicte of 4
single & 3acaps oylindrr ard high st-erqlh k=al chamns
3 dxlene and retract the thind seclion and fip secisr,
Boom iz high alrengdh four plade desn. ssadad st
and g, with gnlaEiction Sivde pads. Boor skda plalas
ara made with slarped [recessions 1o reduce waighl
and inCraare srength A single bbom héiat cykinder

provices for bopm elevaton of -2 10 78 degraes. All
cylindors aro oqulppad will inlagral hald wpleog s,
Mavimum lp kalgat 1= 29 0L {307 m}

BO0M HEAD

W cled 3 outer sechion of boom Four or live medallic
Ipad sherwet med bvo dder sheewes mownted on haayy
duly. anli-frichon beamngys. Cuick seewing boom heed.
P rowisions made 1ar side-alog jilb moLnding

QPTIOMAL BOOM EQUIPMENT

MAINBOOM

-T2 9 E3-2A % m), thres sACIGN lull e o,
Telezcoping ia mechamcally synciwornec wilh Smghs
bavar conrol. The pyncwoalzahen Sypkom coraists o a
siru)le belenoope cylrciar invd bagh strongth kal chiins b
wulered Sl redrac! e 13 sachdn. Boom e high etre rgithy
Tour A Oemipn, welcad ngirke 3 ool wilh sty
slide pede. Boom dide plales see macks wilh 21 A0ye
mpressions 10 recluce weighl and incraase strengis. A
sngle o host cylinder pegvicas loe bogm elevation of
4 1 7B degrees. All cylinders e equipped wih inbegra
hold vabves. Maximem lip heignt & T2IE (24.23m),

JIBS

£ R {75n) sloe st swingron one-piece |Etice hpe
i, Sicgle maefic dheane moonsed on anli-lriction bears
ing. Jiby 18 qitssttaple &t ¢, 157, or 307, MaseTum Gp
hesghbis 124 #. (37 ¥ fnj

SE-A AL AT A 137 T sfhs-slovw mvl wLHT Blhices Iy (It

Single ahaave mouniad an anliHnclion b=aneg. Jb s
aalancibla b 43 E {13511y by megns o & 17 0 (5168
rmanwak puli-oul hp soclion, e SJppered o ease gf
exlanean A & ofladlaiie o 0 150, o 0°, Mgsiurn
by hoighl is 147 It (42 G}

AN ARY BOOM HE AN

Removable agxibary boor feesd fas slreple rmslallic
shmnsy Tounbad G ant-frlislion besres Sanovable pin.
T niopee quard 1ot quick resdrg. Petlls on mein boom
peek oy Aemowal iz not reqired (or po usa.

HOOK BLOCK

Towdr, T, o b mreatallle sheaves on and=riclion bear-
gt unh hipok and bock kaich. Chick resving degign does
0 Fequing remonal of wisdhpe anwd SoCkal om Ripa.
HODK & BALL

T.0non (Au3 M top swived ballwih ppok nd hopk lag

May 1995



STANDARD UPPERSTRUCTURE EQUIPMENT

UPPERSTRUCTURE FRAME
Al waldsd Sne-peaca BTUCIend lbrcakas wih high 1erado
cirargib alley sheed rairerveighl s bollsd o frams

TURNTASRLE CONNECTION

Covry] b i 3 snglamy. ball bepe. with eadernal teedh Tie
g DRANWY (S DOIED L0 INE fewihang R[S ITCi s and
weldesl [0 INe Caad o,

VNG

B g e e dves 3 doubka planeiany mdoclion: gear of
preate ard Emaoih swng mchior, kladmum syng spaed (10
wreri]] i 50 pmn

SuwANG BRAKE

Higwy dulty T lipdn Jige swang Brakge i machanically aclustad
Ireen speralee's cab Yy Il revlal. Peske ovay hA ekl onoo

uasd B3 3 momersary braka £ saparake 2-poomon mechanical
Bisilhm kack o abs0 omed.

RATED CAPACITY HONCATOR

Fubed Capacily hicarr wilh rigoal arvd oudlble wesinyg Sya-
tem erd automadlc ynclion cescornmcls, Pachographe: digpay
imeRelEs bl rawBLes, Dot Siwibe Boam [k Al bda
load, acluab kesd and pencanleqs of allcwabie oad registered
by bar raph Ogsarmo Sellabhe Al prosided 18 gwing
angle, boom |angth. booer Brgha, kg hesgnd, and work asa
erlution Bane. by BIOSK Srfiem pelosed fmodigiisaaal
WETTIFH) B 36A0mals RRCIDN CescanneEsts,

OPERATOR'S CAB

Ervrmnmerial cab wit sl skee conamcton, opmmlzad visibll-
Ny linled Elety Qiass IDecapgiwial. A b 1oor Melilng o
mounbes dn wioration sbsorhing pada. The cab has a sidng
shooe oo [Me el Sife, Mramed = |Ching watlw on dhe righl =sde,
hxrged Inled Bl Glass skylyhd and removatds Ironl vancshmo
I provide apHmced siaibilily ol e load e a1 Gloswd,
Aampetscd fouwny padding eensdmos aypalrad seond sha woealkor,

Tree e siaeacer adiusiabbe apersie's el s souipaed wilh
B aion bal swspene o and incliiies ead and emm feats.

COTROLS

Al Coamn] laver aruk pentaks aue positloned or oz ooeia
on. Hdend pperaled contrgl lbeorz inclidn maing, is0scopn,
Brrm hoet, winecntsy shilk, verrlar 30 A bEs handd ieedie 30
b geosien R Bich. Sailchos Iechude ignition, $lesnitg
mda, parking brzka, and ouirigger condrols. Rood cornol ped-
Az aichyde 9wing brake, boam rame, boom kwal, Seivice
DrakEs Ar] SCocasranr

INSTRUME NTATIGH AND ACCESSORIES

In-can gawlas nchede @r pressre, bubbe laval, engaa ol
PR Sang, 2], G bor Der gHp, uICwe, (RSt -
preadbnd, And mEarsrmEson Hl prestmd WeECR0Rs 106U T
3, IKgh WaMer BT alNe i O PeSELNMIgh 1T 3NEmessian
Iemperelurg mslo’s Jud wariing. ow culpnt audioteizel
weanmng. hossd deom rolation indcaly, and Ratad Canediy
Irsdiadnee. Borsnsoring INCiuda e eslingusae: ghl Eaokge
i |ty hepalsgbes, sall lights. breke Khne. direchoral shmaly,
fouar-weay MiBzard fadbara, Bnd back-ud lpme wih audo pulsat-
i Each-Up larm, wedsheeld washesfeipar and skyight wager,
H.H. i LM, resr v miemrs: dash bgs, st aeal kel

HYDRAWLIC CONTROL VALYES

Yalvaz ara maunbed on tha uppessisciura and are eaxlhy
acreasdde. Yahves e mechaicaly operabed ai aloede one
' Spcod vilee lor Boorn elewmiar, Tebesodees, it wirch
iD00el. and main wech; D7 SRR poo ks lor Faerpg and
orte alede apcl valva K ke ralalalon of aodaksy winch,
High pnasara ragonoratban Malurs presldas 2 speed Baam
svberei Caaick discoonnc|s ana pensiried ¥ gare ol nslals
Hon al peasasse check ghuges.

TFTOAL ECHAPMENT

Aulaaliaey WNCh ® 360° HOouZE LOCK * Healanisalrcsim = Ar
Coniver + Fachiniair « Wiak Lights. + Mevaing Amber Lighl
= 'riclopancint Floar Whasl Sieqing = Fioct Meudied Spailight

STANDARD CARRIER EQUIPMENT
CARHAER CHASSIE

High strangth chagsss wh lou-whesd Qrive and (ow-nhee
st (Andxd). Fias bags L [wpse conzdng;iman wale rezideydc-
Iry G emeca, b pres@ion machingd [Umistls Touning
prus and integrally walded solilgger beges, Dachn hae
shiclresisial ae'acas . inclodie n akowage cornparirssn.
and accers aeps and hemdles it ad nghl gide aed irom
A1 poeie G vers,

AXLES AHD SUESPENZION

Fagr aule it 3 planslary Srsafilaar ppa with Kl 10 in.
(0.2%m) of xacilateon. Auicmeabc coclaen Ckauts angage
whin the gupersiyciurg o gwang 10 o alhed dlliegion. Fror

Hale & plarsary drivefEledr Bpa. l'l;p:l i Wt Wi
ko wrereassd dabilily

YWHEELS & TIHES

vt e wheedss wilh dudl tagctedd st st ran. 134 v [3.40m)
vl b,

TRES
Jendad. MG 25 PR

Opbsond 1600« 25 28 PR

SERYICE BRAKES

fur g kgl drien Iy po braeas on @ Beur wheals, 170«
4743 1A o 16 2omp dram brakas

PO RKING BRAARE

Iranemisson mounted gpring-£21, 8 1ekegaed edlarnal
Ll ety il 1ype e gy by beske,

BTEEAING

Hydrallls Mar-wiwted posmsr atedring 100 wbeebiee], Iogr
wizgaf, or oab =lear is easihy coninomsd vy Mearing wheed

B-7
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STANDARD CARRIER EQUIPMENT (continued)

Turming radiug o cerfer of outsice lim.

{ 15,00 x 25) (205 x 25)
Twowhest 29081 (1060m) 540 10200 (10.53m)
Faursbeal; 1% 3.4 (558m) 19 5 [5.9@m)
TRANSMISSION

Fanga-shilt e poseshifl rensmession with infegral fomps
covaErlar nas neutral salely Start, G spetcs forward, and 6
gpeeds reverse, Aulomatic pulsating back-up alanm

MULTI-POSITION OUT & DOWN OUTRIGGERS
Fully ndepardant ydraulic cuirigpess may be willlzad Tl
egenoed, niher 12 edencst posiion, ar ey reracked. Easky

rermewahia floads, each with an aesa of 254 ind (1639 cm®), slow
an e camer reme. Complate conirols &nd sight leveling bub-
bla gra located in the oporatos” cob

OPTIONAL EQUIPMENT

Cold Wealher Starsing Ad » Immerson Heater = Aaer Axle
Canlaring Light = Fintla Heok + Clearance Lights * Fronl
Mounted Winch — 20,000 s (9072 kg)

HYDRAULIC SYSTEM

HYDRAULIC PUMPS

Threse grear {ypee pamgs, ang singbs and two in izndam, deiven
ofl the lransmisson. Cormbinad ayslem capshililty & 113 apm
(427.7 . Inchuckss mussial purm disconnant,

faln s Auriliarey Wineh Pamp

53 gpm {2 T lom) & 3,300 psi (246,71 koiced)

Boam Holst, Telescops Pump

3 gpm {1476 lpmy) & 3,500 pes (2461 kgiom)

Fower Stasring, Dutrigger and Swing Pump

21 gpm (7.5 Ipm) @ 2 500 pei {175 kglorn®), Always liva even
when pump Geconnec (B peiuansd

FILTRATION

Full fiow all fikration system with bypass proeciion meudes a
remavabie G0 mesh (250 micron] Suction soresn-jype [l
and & miczon raplaceabla retdrn B flier

HYDRAULIC RESERVOIR

All siesl, welted consiuction with intarnal bafles and diffuser.
Frowides easy accass to WHers and is equipped wih an exler
nal mght level gauga. The lydraulic tank is pressirized b aid
b ksuping oul comaminanis and i reducing patentiyl pump
cavitalion, Capacity s 24 gal (355 lijers). Swing-away
bnacrauiic ol cooler e stendarnd,

AN WINCH SPECIFICATIONS

By drail wrch with gergler® molor ad plarstary reduction peovides 2-apeed aperation
wilh pOLR] Spends for Sower up and dolwn. WiNeH is aquipped with an inlegral aukoematic
brake, a greoved doum wifh pened llanges Jor impeoved ope spooling, & spring leaded

CFTIONAL AUKILIARY WIRCH

Hydraskic wnch wilh gercller™ motor, povesEr up
angd diswn, egual spesd, plaretany redunlion wih
g ral aulorals wake, o mdler, ard dean

cilybs norker ond an elocironic dnam roteBon inoicalor, ciadion indicalor,

PERFORMANCE LO-AANGE HIER&AMGE PERFOPMIANCE

Mol i nat Etvdnd [ b W, ing speed (noioad)
Fra by 1560 Apm (573 redmin] T Tt [ 700 i) Filth Liyer 275 fpm (83 8 méming
Fit Ly 75 fpm (83,8 miming &7 Tgum (1445 rlinin Pas, T el

Polesc. li t-Birst s 13,000 e {5507 k) T2 b 3,250 kyy Fiess layer 13,0000 g (SEET k)

Iace. line piil-800 Hrgee 0P bk (A0 fgh 4 95 | 26 ki) DRLM DMAEMSIONS

Firtrrieesd i fine pul £.000 [bs (4052 kgh A0EE i (270 e drom deamaler

DAUM DIMENSIONS DA GAPRGITY

TECHD in, {404 o) keinigeh

TLER n [ER mm) drurm Glarmetar
16001 i (D8 mim) ke

17,68 w1 jakhd min] Tangs da

Cabke BB v x 4500 118 renow 1372 mi

Cabke type: 50 n. (mm)Ec8 1WA (FS ° Bessd onomen. arsge hoiph abeoss
1o Byt 10 comply wilh ARG E30.5

right regquilar lay, predormed
ffr, beggking atrangih 179 toes {16.2 mi)

OPTIONAL HOIST LIE — 58 5. [ 16 rien) sstiakon réssistan! compactnd skand 10 = o 4 19,

heir. Evra kg AT 2206 s (206 i}

Blan. Seoradpe: 560 {170 mi

g laver o @ warking lngar
Max. Lisaatia; 447 1 {130.2 m)’

TFEE i, (454 rm] Eange dameien

Craltodies = 608 .o 2500 418 rrom w0 137 2 my

Cabde lype: 5% o, (18 mm) 8 x 19 TWRC IP5

right megulor by p KN prescing sirengih
TRE tores {162 mi).

DAL CARAMSITY

Mz Ehorsnm: SED N (170 7 m)

hla Usabie: 447 {1352 m)
OPTIOMAL HOWET LINE - 5% In {15 mem) rolalion
resiglant sompaddad sliad 10219 o 19219,

Iolire, Libahking alrergth 22,0 wag (2006 rih

PERFORMANCE ﬂ-marﬁt_rrgqu

ENGINE BFECFICATIONS

T T—
Trsamamie il os P il Wawl rasm Tracilkw Gra
Rangs Gewr Diriser 1;_—' EHer o Jish
Lo i dwdmsi i mk AT ENS B VIF R
3.7 iy 171 Ty

) et i o4 g TRES ha MY
1 L1 ]

A o nh gl 124 g A1 e LT Y

0 iy By

Hpe 1 Felt b S 1ELEE]) Ro s
B kv JEEA uy

F Puhend 8 A ERE i 1550w
L1 i sy

1 Sredined 2005 miph B Rem 1T
2o kmih il

Simrderd Ophioral
Huhe ord Medel  Cammine EBTES Caterpliar 3116 DIT
T # oo B i
B il Lok EETEE RG] TR SU P & PR L Y
Biopadi i 393 a b 250 02 In R

War ooy Hoomposse B33 b (T e 6 29060 b T4 g | R b ol 50

Wi TS Bfinm 008 ek ] Hard 810 e 490 e [P0 e @ 1AD0 e
g e e waimenargnd Fa b gl

iir P dry se oy Friei

Batriit Bralem 13 wvals 15 i

dE T #id avp (RETE

Emkray [iRrial enl T H SR 1 At el
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This pebliceion I3 2 jrini cfort of vhe
COMMITTEE OF W(RE E(PE PEODLUCERS,
Aumerioan Ieon and Sreal Inscbonte

and e

WIRE ROPE TECHMICAL ROARD

The Wire Rope Techindcal Board (W ETE] 15 an asptciation of ¢nginesrs

reprodenting cocopanies Lhat actaunt for more than ™) pereent of wite rope

produced inthe Untted Siatee; it has L Tolowing objectyves:

& Topromale developmend of enginsering and scienlific knowlsdpe relating 1o
U POpE;

* Tosavictin eslabliskip g wechosage il standards (or militery, goveonmenial and
ievdirinial o

* To promote development, scoaplonce snd im plemenigtion of sefedy s1amdards;

¢ Tobelp exicnd Lbe mecs of ware cope by duseminall ng ischnicat and crginecring
information 10 scuipment maanulact areet; ard

& Toconduct andfor underwaite reacarch for the beae(d of baih industry ang
e,

Diaen, specificathsne, architeciur gl engmeermy mtmnc e and dratshgs preiedsed in
Ehis Pt esaliom b baon delimeated i etordanes Gl megmized prol=4sonsl
primcipies sl peactioss, nid are for generel information onby, Sugrsted procedurs
url! prvmbnGes shauhd no, thesedore, be s withoul ficd =coning compeient advice wah
ceapract ig their sudabilitg Tor a0y ghven apollKausn,

The: pubbication of the malerial cetlained hardin iz ned islended 35 2 wansalp onika
pare of Aumardcan From aind Seeel [nstinbe=—tr that af 0y persn fataed berer=—Ihat
theye data pre suilabk for sny general or particulsr v, orof fresdom Enom inlo gemeont
af any patend ar pakeala. Any use of thest data o sugpested practices can only be
ride with the moerziaoding that Amecdean Tron and Sdeal Tngurite meXes noe warranly
of any kind reapecting tuch uss and ihe uer asurnes &l by arding ihereirom.

COMMITTEE OFWIEE EOPE PRODINERS
A rresrsean [oon and Stes| Institute

Iy MR Rrres:. WL WL

Washmgten, (00, W4

Copyrght ) 1979 by Amenican [ron aced Steel Instkute
All righte reservad
Prituted in T.5.A.

Permiteios 2 repraducs ar i d partian & Jeis beak ar sdineriel
relerenes i herely pranted, Whes making swch repredaciions ar graesaifons,
THE &ty af craditingg $Afe prflication ond A nearcan From ad Sreef
friritete will be appeariated,

-
[



{RMTENTS (cdived veaion)

INTRODUCTION | &

BASIC COMPONEMTS (7 _

WIRE ROPE IDENTIFICA TION AND CONSTRUCTION ( %
HANDLING WIRE ROPE [ 17

Wire Rope Inallaien ) 18
Usnreeling & Uncoiling [ 19
Scizing Wit Rope | X2
Culting Wire Rope [ 14

End Aumachments [ 25
EfMiciency of End Attachments [ 27
Suekeling | ¥

Wirc Rope Clips ¢ 28

Flow e Apply Llips [ 38.1%.31
Wedge Sockets [ 33, MR
Drums—Grpaved | M
Drumiz—Flain (Swmooth) [ 3SR

QPERATION AND MAINTENANCE OF WIRE ROPE ! 37
Breaking in a Mew Wine Bope f 43

Wire Rope and Operaliona Inspeciion [ 45

Streugth Luss of Rope Qrer Sheaves or Siztivhary Plos | 47
Civiguline W [nspections s Reports § 51

it Lubricatiop | &5



3 Wire Rope Identification amd Construction

Wire ropc fa Hentibed nal only by is compone sl parts, buol alzo by lis conaleuction,
ie., by the way the wircs have been [aed o form steands, sod by the woy e
stronds howe Boen bic around the core,

[o Figure 3, drawings "a" and “c” show auands a= ooronally kaid ypeo the
rope 1o the right—in & Tashion similar do thes thesading b a right-aad Baol.
Comversely, dae "Loft Jay™ ropée Sirands {drawhgs “b" and “J") ace ok Lo the
opposle dirscton.

Again in Fegare 3, (e frst taso drawings ("6 and ") shuw regulne iy
ropes, Fullowing thass are O oppes kmown =5 borg fay ropes. Nals (iat the wires
inTegular lay ropey appear w i up with the axis oF e rope; in Llang lay 1ope
the: wites Tormn an soghe with the axis ol the ope This dilTerence in appeurance is
a regult of varkions in manulacuring \echeiques: regular lay ropes are
mae 50 thint the diccelion of the wire lay in the girand iz oppozite 10 the dirsclicn
of Lhe steand |2y in the rope; lang fay ropes (“¢™ and “d™) are made with both
stramd Lay aod rope lay in the same direction Flaally, the iype "2 calisd
affermate lay comsists of allernabing rgalar aod Jang lay strands.

Firare 3. A COMP3Me0n < repleal wre ropa Bvs: 8§ efeler vapningr faw, b Aeir regiefar oy,
¢ 3 rlghs Teag fer, ) feft P e 2] Riph aftecacic (e,
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Wi rope nemenclalure 2lse defines: length, size (i, Fam.], type, direction
of lor, grode of 1ope, dype of sorc and whether it k& preforowed {prA) ot
non-preforneed {npsF), 1 the dirccton apd erpe of Joy are omilicd frowm e
rope description, it iy preaoned tobe 2 nght repelor Joy. In addiswen, if no mention
it made as 1o preforming, this wH] be presvmed o5 0 requirement [oT prefomming.
O the edber hooed, pn ooder Bor <levatar rope requices an explizil statement
simce o and npSE ropes 81 wsed cxtensively.

AL exampl of a complole deacriplion wouid appear thus.

G0 B 3" 6x25 FW Left larg fay
[mproved plow  1WRC
fRope described above would be rade FPREFORMED )

S aH WERRGTON B b FEALE

Fines ¥ Bk convinrctians ancand which slasdord ade: sopes are easlt.

BaZ| ZEMLE vFH %3.H daigbaih Jand FlLuhe i S agy il CALE FiLL Y
nim ik HLALE WITH HWRC ¥ITH FIBEN £DAE WIRE WITH I%AG

Figora & A Tew combination: of kaic design commrsctlons,

Fipaa 7. Asloghe were rope sivamd, Wire

ML STAAKD rope tyidentiled by refermmes 10 50k Biarber
[N o s s, &3 well a1 ahe momber aod geos

mlric acvaupanent of winssin dee: akramd.




TABLE | WIRE ROFE CLASSIFICATIONS
Based on ihe Mominal Mumbser of Wires b Fach St

Chasslcalion Dezcriplion
6x7 Contaiming f strands that sre macke wpr ol 3 thtgaph 14
wirez, if which o oee than % are outside wires,
fxly Cantairdng & ctrands that are meds up of 15 through 24
wares, of which oo more Gean 12 aee ouiziide wiees,
Gx3T Cortaining & sicands (that sre macde up of 27 through 4%
wired, ol which e mare than TR are oaside witas,
L3 Containing f sttands that rre made wp ol 50 through T4
wiraz, rf which ma more than 24 gre onigids wira.
L3l Containing 6 etcands thal are made op of 75 theaagh 109
wires, of which no mors thap 30 are spkids ares,
6x127 Containing & Hrands thet ame made wp of | 10 or maore
wires, af which no moere thon 36 ore oobside wires.
19 Containing # strands 1hat ars mads up of 15 throogh 16
wirts, of mhich ne more than [2 are outside wines.
1527 Conlaining 19 arands, each strand i3 mode up of 7 wircs,
end Iv ie o nulsctured by coveriog an inner rope of 7x7 kil
1527 lang loy conatruction with 12 atrands by right ragular by,

(The rotalion-ceslatan propenly that characlerzes this
highly apecialized coastruction is o result of the counter
Gegues developed by the 1we layers, ¥ When the st wie
ciore hwpd 15 replaced by a2 Ober cone, 1he deculndion
becomes 1857,

When 2 cenier wics is réplaced by & strand, it & considered as o skogle wire,
and ihe rope clagification mmzms unchanged

There are, of course, many other (7pes of wire pope, bul they are useful
oty 1o & Emited number of applications #rd, a5 such, are sold as specialties,
huelly dezignatzd according to thedr actua] censiructon, some of hese spechal
oenstractions are Isied in Table 1 and shown in Fizume §.

1



WIRE ROFE INSTALLATTON
CHECKIHG THE DIAMETER
It st imrariamt 40 check the diagelec of (e delivered rope bedore inziallalion.
T is hu ke certain that the rope diamzter meels e spreibed requirsments
Lior the given machine orequipient. With an ssdernze dlemeter (0D, SIrssss
will be higher than dasigned For and the probabilidy of breaking the rope will
be Increased; an oversize diameler ope will wear out prematurely. This happens
Becauss of abuse [0 The rope caused by paochimg in the: grooves of ihe shedve
amid drpam.

In checiing, however, the "troe™ rope diameket st be tieasured. And this
15 defined 24 the diamater of the cizcumacribing oircle. i, its brges erogs-asciionzt

Mimension, To inswre 2ccurscy thik measurement shonld s made with & wire

rope caliper wzitig the correct mctheod (h) shown in Fig. 11, For mesturing

topes whith an odd nurober of swer cteands, special fechnxoe: oozt be employed.
Degigh spesiiicalion for wire wope are such Lhal the diameder is slightly larger

jhan the oominal ize, arcording o vhe allowabls lekrapces shown i Tabk 3.

TADGLE 3
OYERELZE LIMITS OF WTRE ROTE DIAMETERS*

Momina Rope Diaoecier Sllwable Limbts
Thra 4" 0 + 8%
Over b ¥t %a” - + 74
Crver Ha® thru W * =it + 9%
Creer Y ¥ anad latger =t +5%

*These limlo have been sbopisd oy (he Whie Ropes Tacbicical
Boord [WIRTE}, and are by <enmderad For iochmsion in e
tnrtheanuirg rewissd ediion of ' Federal Standard BROE 0"
I the css of to7tain special perpose topss, uch wi aircrett
abla ahed evator Topes, cach har apechise requlirammenrs,

“TARE (AW TEH
i’

Flgere L. How b0 msasure Gor' taliper] & wore rope correcity, Snce the Uinae"! deamarer (a)
Ties watnbn e chrowmsctibed circle, swpys MEasuTs the g danenaimn (k).



UNREELING AND UNCOILING

Wire rope I8 shipped in cot ienptha, cithet in codls of un reels. et cope should
be Laken when the repe it removed Irom the shipping package since it can

b permamznily dumaged by improper unmeeling or vacoiling, Looping dhe sops
over the head of (he roe] or pullig tre rope off « <odl whik it i Tying on the
ground, will ereats ops in the line, Bulling on a leop will, at the very keas,
prvduce imbalancs in the rope and may resul o open or closed kioks (Fig. 1273,
Ot porops i loked, Wy Jainage i3 petmanent. To cornect this condition, the
Kink muat be col oo, ane ihe shortened picces wsed For some olien puigros,

Fipore 13- Inywapat kandEng will help creme apss {a) o closed {0 dimks. The open kink
sl apam Ibe vopa o the chosed kink will chove it The atariing feop ic) : donpl slow e Tope
M- barich & sameld e, I, fupaswter, 3 bop Toom wod & remeoved ot the ppand shegarn, & kand: vl
be avaided The klak (dF: tbere Uiz Iooped rope has been pad URAEr KnsHn, the LRk ks
lotmued, dhe rops s permonesdly domoged apd o of [AE1E pal0L,

19



L Evrurdrtfing wifre pophe fraen itk ol plag cequiees carefe] and proper procedure.
Theré are thred melhods do perform thio step correcily:
1} The tetlls mounted o & shafl upparled by two jacks or 2 mller poayof

{Fig, 13). Snwe the reel ks Frec 12 redole, 1he rope ix polled from the reet by
. & 1 workman, halding the rope cnd and walking away from ithe reel a2 it wnainds
A beaking device Fhould be employed so that the cope 15 kept low and the

PARFEREC0 regl I8 posirabied from cver-ronoing the rope, Tis is ecessacy paniiculacly
with povered de-recling squipment.
-— 2} Auotber method nvohves srownting (he s=¢l on ap vorcelieg steed (g 143
- Tt ks then unvwouwnd in Vhe saire: manner 25 deseribed above ©1 - Jutlis case,
i ey however, preater care musl bz exercised to kesp the repe wnker [ension
! | sufficient ta prevent e accwnulaion of slick—a conBen thal will caose
& the rope b0 drop below The Jowey reed hepd.
3) Tn anpthey accapied wisthed, the end of Bee rope i ekl while 3 reet sl
BLLAWARLE - v wr cow vpaen i3 rodleat ko fhe ground. 'With {this procedure tbe rope will pay off propeny;
however, the ond being beld will Irave] in e direction the reel ic being roled
Fipura 15 Winding wits rops from red A the dfference between the diameder of the reel head and the diameter of
Lo drum, the wouwmd rope increades, (he speed of trave] will ineraass.

Figure A% The wire rope retd is mounisd ona shalt suppixte] by jacks, This permits tbe re«l Tipars 14 A vertical umresling soasd
I ML [raaly, and the mope tard bz unwousd sicher macwachr ar by a ponersd swechshoom

i



Fipar: ¥, Perhaps 1he mesa combon and
vkt H o oillmy oeelood & Lo bkl cne e of
the Tope whiks e coil 14 ralled abomp the

Whean re-razling wdie rpe from a horimontaily supparked reel to a drem, il is
preferable for the rope o trawel from tha iop of the reel to the top ol the
drum; o, From the bottorm of the 1zal Ly vhe Boivon of e deom (Fig, 15 ).
Re-resling in thie manner will avaid putting a everse bend into vhe rops
ag il it heeimg imatalled, IF g rope e indalled 20 that a ceverse bend & iodeced,
it thay cavE the rope 1o bacome livelior and, copsequently, harder o handle,
When errwinding wive rope fram o codl, there ace g 20gpeasied meibods for
caTFing out thi procedure in o proper menner:
b} One methad nvobes placing the coil oo a vertical unreshog sland.
The sand conaista of & base with a Bxed wertical ghaft. Om ikds shyfs thers
in z “rwift," comsizling of a plae with Inclined pins positioned so thot the coil
may be placed over them. The whole swilt and ol then fotat: as the rope
s pulled off. Thi; methed is patticalarly cfcctive whea (e cope it u be
wnd oo w dram.
2} The most common as well 82 the easiest uncoiling methed iz mersly o ol
o coud of the: sopee wehiibe polling the caoil abeny the growend like a hoop (Fig. 16).
Figures 17 amw 1§ show unresling and wnccilisg mechods thal ara st
Bhcly ber provide kinks Swch improper grocedures shookd be girenvowsly avoided
m raler W prevent the occurrence of Joups. These kedpa, when pulled taut, will
mevitably resull i kinks. Mo mawer b o kink devebaps, i) wilt damage sirapds
aund wires, snd D kinked secrion cawst bz cutoul Proper and carefol handling
wiil keep the wire rope free Irom kinks.

Pigura 17, Nlwdrstog a whemp ioeihed of Pigmye |8, Tlumnraimg u wrodyg melhod of
ALHP £ e EH el rapa. el el g W R
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Firare 1%, METHIHD 2- Loy andand of the
spizing wire ino lhe roove belueen Inoshosds,
wrap Ve piber ened 1ipANF T2 choge badin o
a poniion of the p/teSyl ucing a keiping bron
Ca roumndd bar Y w0 digm, % 1317 Jong] o
sbown abave. Both and: of te wilziog »am
shold e rembed cagethar ik, aned e

e g ppwprmrones w1 whows beliwr Sy itp
weighths Lyl ot b bear thaa the rops
dlamcier. METHOD B Thet progediome
Himstrated At Fgtll i A0E W000d OF (he. o

{A wd B} aserpand madlieods Bov plasing
MRl on mire rope.

SEFTMG IRE ROFE

Winle there & nufneTans whys b0 £ULWarg ffig, in VoY cise, COrbiut precadtims
mus be observed. Foar ong thing, proper soivimgs any pleass applicyd oo bolh

sidks of e place srhets the cul s do ke moade, Inoa witg mops. cirgbosshe ot
inadequalehy scized, onds may bocome diztonied and Rangened, wnd the rands
may Mpsen Subsoquendly. waen the rope i pun o wirk_ thore may by an v m
dawabutlon of bopds to 1he strands: o comedlisem thar will g nificanly duwnecn

the lkke of the ropes.

Thire art 190 widely e picd mothk of appiying seizimg (Fig, 149 Thee
stiring loel showdd be 2 soft, o inncakod wirs or draod, Th stixing wirg diumerer
snd the length of the sz wall depemd o Lhe divmeeter of the ware noge. Bul
tbe leogth of Ure stimeg shonid tover be kexs dwien Hw diamcler ol Lk mpe being
seimed. For profotmod napes, enc seizing on cach side of the oel 35 morniaths
suffciond. Bun for dwose that ure eox pretormcd 4 mianka e of twie seizings is
teonmnmendked [Flg. 200 Sqizinga shastly e spoed & ropy diameiors apart.

Tabke 4 Ngix MiEng Enpihe and seidng wire Chumoeners sugpesivd far s
wilh %aine vorcmrcahy wed whee TP,




TABLE4 SEIZING
Buggestcd Diamaters ond Lengths

Rope Diameters Seizing Wire Diameters® Seizing Lengths

Inches 0 inches LT inches mim
La-Ma 1.5-B.0 032 0813 La 6.0
a-Hin 2.514.5 048 121 Ve 13.0
Fh -0 16.0-24.0 063 1.60 ¥ 19.0
1-1%s 26.0-33.0 OB0 2.03 1% 32.0
13E=1%%n 35.0-43.0 A0 L.64 1% da 0
1328 45.0-64.0 124 315 v 64.0
ZHo=33% 65.0-859.0 124 15 3ta B9.0

*The diameter of mizing wire for slevator ropes & penerally smalber than indicated in this
table, The wirs rops mamefactuer should be consulied for recommended sizes.
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CUTTING WIRE BOFE
Wire rape 15 ¢l mifer being properly seized (Fiz, 200 Cutfing s & rexsonabhy
shriple operalion provided approprinte weds ar wed, There are peversl wpes of
cuters and shears commarcialy svailable These are specifically designed
aul wite Tope.

Pordde hydroulic snd mechanical rope cutters are available. Tn remow

areas, howeveT, it may at times be Dopsary 0 s 1es3 deshable cutting methods.
For cxample, wting an ave or batehe: mosibe recogaized as dangeroug.

APTERE TG

I, Sekkpy, saher ononoh-prtioraed or preforned sire rope, W apphicd
B ore Clt



e T, i, e i T i i, T T M NP, T, T T

WEHRE RODPE SDCRET-SPLLTES OR REDW AT TAROIWENT

i M gt i e

T

WIRE ROPE SOCHET -BWALED

B e e e e e e g e e iy Ty e

WECHARICAL SPLICE = LOOF DR THISELEL &T TRCHRMEAT

e T R, i T
i oI, |

e o e e e o

S Do e e e T )

CLIPY - KUMEIR OF CLIPS VARIES Wimi ROPE BIZE

= T T T e T, T T P, T, T o P T T T il i P,

LCOF DR THIMBLE SPLICE- KANE TUCKED

Figure &1, End fitings, or snachments, are svallable in many designs, some of which were
developed fer pariizulor spplicsiions. The six shawn are amaosg the most commoedy used.

2




TAEBLE & TERMMAL EFFICIENCIES (AFFROXTMATE)
Eficlcncics arx based om aominal Hrongihs

Efclunecy
Meihod of Adtachimen Rope wick T'WEC™ Rope with EC™
Wir: Rope Socket-Spelir
oI Rasin Adtachment 1) 1005
Swaged Sockel 95 [ Mot extablbed)
Mechamical Sphiced Sieeye
1* dia. and zm=ltcr V5% SR
1¥4" dia. g 8" 923 % 0%
27 dia- and larper e it %
Loop or Thimbke Splice——Hand Spliced {Tocked )
{Cathon Seesd Rope )
W\ L 0%
B % 10
L 8ER B2
Mg 7R 1%
k¥ % 84%
By - % B4 %
N B B1%
Ta"thma Zia" % il
Loop of Thomtde Splice—Hand Spheed {Tucked)
{Stinless Steal Rope)
ne BO%
B e
Wr TES
Ta™ TR
1aw Tadk
L T
e ne
e 0%
Wedpr Sacksls™ =
(Depeading on Dasign ) 5% 10 M0% Ti% o W%
‘:ﬂﬂi' [ 3 ]
[ Mumber of cEps variss with sie of rope ) b1 iy

MRS = Indepemdem Wirs Bope Corr M *F- = Fibey Core

4+ Typical vatoes whan applied properhy. Reier i At
manciaciursrs for enac walert snd mwthad .

n



5%

N5y -ER) Fi11 e

Fimwa 13, Wire raie clips 0r ¢ o2 R
o 1% o dekigms: Liefds amal St grip.
Thelr el i b oshg e

SOCHETING

Enprapesly stidched wirg pope enminak ad w0 serdut—posiibly umsabe—
condithons. To perform properly. gl wire roipe cloments mus be beld ssourely
By the lerminad. 1f this isnot scoomphiched, obe stramgs will "loaf on e pb”
al there s overy Bheldwiod thar 7 strand wdE besome “high™. A bagh sirend
crptttion i iflsseraud n Figore #3, In ihe cese Shown, teheciive ahras e

wear af the K strand will necossitate carly removal of the top:,

Pamia Sotkutt—Spuiyr oxr Regin
Whon proparing a wire rope Jor sockciing. it ks of eireme impanance (o follow
revommended proccthures. fhee Appendiz D SO0CKETING PROCECURES Y
Pracedures odher than those stipulated here. may davelop the required prangth
but thiz cannct e pro-determined withowt destroctive 1=t 1t iz far safer—
amd vltinotzby e conthre—ts fallew wellhesptablihed practices.
There are ey ways W0 o witang in sockedling procedurss. Some of the
fruhg ooty pracfalie dthow showld he poarded apamne ivclde:
I Turming back the siramds—inward or tatward—befors te ‘broom” iz
insericd o the socket;
T ) Turning back 1he strapde and eizing them 1o the body of the pope.
1) Turning back The tirande and toeking thim inko the by of the torpe;
4| Tying 2 knon in tee TOpe;
1 Dnviag naibk, spikee. bolis. and vimilar objecls into U sockst affer the rope
it B, 50 4 13 jamT it tights this is pertic ularly dunperous—and rumou.
Foervnin these und mony ather fangerair procifees, pler it sufe by Jolfowing
LT PGPS,

YWIRE ROPE CLIFS
Wire rope clips sre widely wsrd for aitaching wire rope to haslages, mme cwrs,
hoinisa, and for joining rwo ropes.

Clipe are awdilabhe in tovo baske deszons: e Lo snd fier prip {FJ; I3
The cfickency of both typas is 1 satme.

Wincn ez Uddwalt clips. extremne care mut be xertised 10 male ceninin
that tiwey are attached eorseedy. e 1he D-bnafr must be applbed soghat te U™
anerion b i eantaet with ihe degd end of the rope (Fig. 24). Alsc, the
tightening and retightening of the nots et be accompliched 3« required

HOW TO AFPLY CLIFS

U-BOLT CLIFS (Table 6. page 0%

Reeammended Methedd of Applyiag U-Boll Clips v Gel Maziman

Hulderg Periecr of thei: CHp

1} Turn back the specilied amaunt of rope From the thimbide. Apphy the frat ofp
one baac width from the doad cnd of the wire rope [L-Bok onver dead epd-—] o
cnd romtx in clip anddle . Tighlen nuls evenly 1 re¢ommend ed torgque.

) Apply the pent clip as near the baop & possable, Tum on nuls Arm but do
nat bighwen,

3 Space additiona] chips if requircd cqually betwecn the Frs twe, Turn tm frg—
ke vp rope Mock—Oeghen ol nuts evenly on adl &ligs to recommen ded torgue-
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43 NOTWCE! Apply the Initial Jood and revpheen nut 10 the rocompeended 1negue.
Rope will sirekch and <hrimk in diameier whee logds are applicd. Tnspect
rerkadboally :md relighien,

A rerminattn made in acocrdance wikh the above inuructions, and using
the nember of slips shown has am approximate S cffiviency rating. This rating
& baed vpon the caralng hreaking surength of wire mpe I a pulley & weedin
place of & thimbke Ffar turning beck U rope. odd one addithoaal cBp.

The number of chipt shown & based upon ming right regulor of Bing tay
Cowire rope, 6% b8 damor 62 37 class, fibee core or IWRC, [PS or X1FS, IF Sxalde
conptruchion or similar large ouler wire type construction in the 63 19 clas
it br b uted for sizes | inch and larger. add one additeonal cbp.

The sumber of clips shown alze applhes 1o rght regular Ly wire rope.

& = 1% closs, Abre cote, LIPS, sizes | %2 inch and soaldber; and right regulsr lay wrire

rope, 18 & 7 class, Abre coce, IPS or XIPE, steas |4 and smaller.

For onber classes of winte rope red mesficnes above, it moy be mncesdary 1o
udd wdditional clps to the mamber dhwn.

Il & greater nuentser of clips are weed Than shovn in the table. The oot of
1ope onback dhoarkd be snerered proportomastely. ABOVE BASED OM
USE OF CLIPS ON NEW ROFPE

TMFPORTANT: Fallere i itiske o fersimalion in ancordance with
aforementioned IIruciions . oF lilinre 1o periodieally check ond relighten o ihe
recarmiptled worgieg, Wl Ctschl & rewiciion I efTCIEO0Y FBLAR.

WRG MY - DLPL AEVIRAED

Fapat 3. The corecr scaly 8 Niaeh Uholizis shown o ke 1gpc ke 7L sooiion & s coblas
wiilh Uhe o' ot amdl,



Mig. 0.  Amount af  Todgue

Clip of o b0 in Weipht

Bl A B cC D E F G H clips i back b/t tbs 100G
14 22 12 _ild 47 Al AR El o 2 -] 4.5 5
M 25 87 1. 1) 1] a4 V| 1.1% 2 14 1.5 °
[ | 1403 Pl 15 G 55 119 | J p e 15 }
T Az 1.3R 15 18 ) (] L.l 1.6% . 5 10 w
+ Ad 1 50 i 1.0 -1 T4 X 194 2 64 b5 F g
U 11 1.E2 100 1.1% 1.03 AR 1E1 278 2 T 5% T
14 a0 3} 1.00 1.14 113 B3 101 228 3 11 &% o
M 56 235 1.2% 1.31 122 B4 pa1 250 1 12 L L 1)
o4 TR . I R - S O § 1.34 B4 20E 2E 3 2 a% 100
& B8t 2175 T 150 141 108 225 184 d 1% 136 154
g TEOA13 1 &% 1-7% 1.5% 25 244 L1 4 1% 215 245
1 firl. 140 1.K1 1 3B 174 1.2% 263 147 5 2 gt 150
1% 5 3BE 2000 I 1M 12% im %9 6 T | 215 an
1 _BE 2% 213 231 e | .44 113 L3 ] L) 354 460
134 g1 .| 463 21 2.1k 231 1.44 EN 419 7 44 35} 20
[ ILE: 38 o Ch 238 250 253 144 24l 444 ? 48 350 20
1+ 1440 531 243 1LTFF lbG a2 363 4,75 ? A | 430 Tah
134 .13 57%  27% 304 im4 [3:3] 3Kl §.20 7 LY 1) BED
1 125  gadd 3400 A 12 2 4 5.24 8 ki T 1144
10 .25 T3 .19 J.EB 304 204 L -1 638 B 13 T80 Ll
pAL" 135 T4 Y44 4§13 444 240 469 S5} " 84 750G 175
r.t M 125 8.5 A56 43 L£EBf MG 200 SBE 10 1) 1) 1z
3 .50 a7 34K 1715 M .l b B 3 6% 10 1(Ha 1200 K ril L

"From The Crovky Grovp
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FIST GEIP CLIES (TabeT, an fllowing pag=)

RECOMMENLDED METRCT OF AFPLYING FIST GRIF CLIPS

1) Tuen bk tise specified amount of rops Erom. the thimie. Apphy e first clip
o baxe width from the dead end of the wirg pope, Tigiwen aots evenly 1o
TECoMERnOed tonque.,

2] Apply the rxlL clip &5 pear the loop a5 podsible. Torn on e Gondy bk do
e tighten,

3} Space arditional clips ¥ required ¢y betuesn the Ara two, T orn oo guts-—
take up rope sinck—Cigieen all nists #vemby 0n Al Clips o oo mDded conque,

&) NOTICE! A ppdy the initiad load and retighten nuts 1o (he recommended wonqus.
Rope will sretch and shrink in diameter when koect are spplied. Inspec
prrkadizally and reuighien.

A termmabor Rede i scoordance wilh the above BEtnbogs, and Kt
tiw mupnber of ¢lips shown Has an approximalr 20% officiency roting. This rading
is baned upen the cataleg breaking wrength of wiee rope_ 1E 3 puliey is veed in
place of a thimble for wrming back the tops, 334 ons additonal clip.

‘The nomber o chips shown i based upon weing right tegular of lang tay
wire rope, G X 1% clast or 6 1 37 clag:, fibet cort of IWERC, P or EIPS. [ zale
COmraction of skitilar Jacge oulsr Wire type coustruction m the 6% 19 ¢lais
15 1 Dt msed [t sdzes | anch and barger, add ope additional chp.

Tiee iwttbir of clips shommn alse opplies 4o Aight regular lay wire 1004,

E & 19 clans, fibre core. |5, sizes 114 mch and smalier;, and vight regodar Lay wine
vope, 18 %7 elacs, Abre qore, 175 or EIPS, siress 1% 30d smaller.

For other classes of wire rops nod meolionsd above, it may be peerssary
1o add additional clipy tothe aumber shown,

I a greater number of chips are vaed thap shown in the table, the ameant
of mps umbask shovld be increxsed proponienately. ABOVE BASED ON
LI5E OF FIST GRIP CLIPS ON NEW WIRE ROPE.

M PIRTANT. Fallsre te malke a rermrination in bocondamse wirh
alarerreneoned rhrnetion;, ar ftllure to pericdically check o rerfghion jo the
revemimended rorgile, will conge o rednciion in cfffckner riing.

Ll



TABLE ?*

M. s, Amornl 0f  Topgue

Clig L _ of ropa 4o e Weight
Si» A B C n E F G H Apprrx M N cips twmback  Jb/B B/IO0
Vol 25 1235 34 &4 3X  I0 12R 2T 16 A0 147 2 4 30 |
Heo 3T 134 44 106 38 43 147 19 1M L0 1.5 2 L L 26
W 3% 1% 5 10 49 75 LB X 338 J5 lkx 2 534 4% »n
Tin S0 198 o 12% 50 100 219 2B 275 A 219 1 Gt L] L]
15 20 188 58 1.25 B 1000 213 28 217% 2R 219 1 1t &5 L)
Y. B3 138 &% 15D &) 135 169 2B 350 106 243 1 (2% 13 110
& 83 228 40 1.0 43 125 280 2 350 1M 253 3 ins 1% 110
W TF kée EROLED 75 150 204 31 3RS 125 DG 3 14 225 14
1% BB 207 0T A3 75 135 331 3% 413 LT A4 £ 26 25, 20
| 1O 305 1v% 2323 75 200 AT 4L 4483 L25 A%y % a7 pr LR 1 4
15 113 344 128 238 8§ 235 419 a4 525 144 351 5 ]! o0 300
T L35 206 )34 30 B8 250 425 S50 525 144 403 ¢ EH 360 410
T3 150 4013 1.5 200 100 300 358 5 7D0 163 L85 & a2 Lin ) 430
the 130 403 156 300 100 300 S5 56 TOO 163 4656 6 L) o0 GB0
*Erem The Cresby Greup



Fapure 35, The wedpe 10cior 5 a wery
poplar snd arischeddnn . ol d ey fobiafed
amd gubk:Hily disnaniled. B i sl be
wppled covrecily LMy,

WEDLCE SOCKETS

Ong of the move popular ond attachmends for wire rope is the wedge socker.

For ficld, or om the job atechaeol, it i sasily installed and quickly dismentled.

The prvseduie @ siingle:

1} Insped the wedge and socket; all rough edges or baors, tiat might damagy the
pop, alioeuld B renavedl.

23 5t the end of the vope ix welded, the walded end shouid be cur off. This will
ellew Elie disterrtroms of e rope sirands, cowsed Dy U shargpe beesd aeoud the
welae, Weadps bemssives an e cad of the lne I the wedd s man oo ofl, the
distertions will be forced up the working lite. This may resubt in the
development ol Righ sirands and wary rope.

3y Place the sockel bn gk upeighe posictlon ssd brime e rope arcond in & Larpe.
£33y W fiandle, Maop, Care musd be taken to ieke certam that the mue- [oaded-
side of th: tope & in line with the #ars (Fig. 23).

4y ‘I'ne dead end of the rope should exiend Ironn 11 socket (o7 5 distance
spprosEmately mine trmes the cope dameler The wedge is pow placed ik the
socket, and a wirs rope chip is placed around the déad end by clamping a
=hor, exbra olece of Tope 12 the tail. Do saf clam z fo Hie five pewt. ) The U-ball
chuld Bear against the tal; (ke $30fle of the cipr shou ld bear agalnst the aboet
cxira piete,

53 Secure the gars of 1he socker W a stoedy support and carefully take 1 siraln on
tee Tave side of the rope. Pull the wredps and cope into posiion with deosion
sufficiently Gight to hold them in plece.

6] Afker Anal plo conneclions are made, inerease the boads gradually oniil the
wedge iz properly seaied. Avoid sudden shock loads.

The foregoang isthe recomimended peocedate, [Wvadations are made o
suid 3pecial condidions, they should be carefutly evahiated beforehand.
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Faragraph 4, page 313, dites ona metheod ossd to
clamp the ropse deaad and. T other aceceptakle
methods are shown balow. Method 3 can he usad
if the langth of thrmad on the T bolt legs
will allow the =addie to firmly clamp one
diamatar of ropa.

The purpose of clamping the daad end cloge o
the sooket 1S O prevent the rope snd weadge
from digengaging from the sockot.
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DRUMS—GRODVED

Dhouis s £ tncans by which pows: & tramemndited bo the rope and thedes o the

object 4y be movad, For the wize nope 4o pick up this pevrer sfficieotly and to

trarcanil it properly b0 The workiag e, instaltston mest be carctully controllsd.

I e drum & groosad, e winding condRnons should be Clossly aupervisad
Lo apsurs adhorencs w the bollewing recommendsd procsdues:

Iy Thaend of the wope nousT be secaned w che Sum by such oears & il
jive e end attachmeol ot keast 1y much sirangth m 1= spevified by thy
CRipTmtat do ey,

27 Adeguale iegricn oast be mainized on Bz rope while ¥ ik being wound
* iat the winding proceeds meder conUmogs Snchon.

3) Thae ropt musk follow the FTooVE,

4} Thers shomid by axleast thoee dead corns pemeimng on By drum whes e rope
b unveorued durting nommal operalicn. Two dead urng are 3 mesdisory
ke in mary codés aned standards,

IE thet wirw rOpe b careleachy wound apd, it 3 regull, joumnps e grocres,
Lwill be crushed and cut where il crosses rom o0 Srocw 10 the other, Anather,
alm0st unavoldable probiem o crealed anthe drum fange; xx the rope ;i
10 & second Layer there iy further crushing sod the witet receise sxoasin abrasion,
Ricar and filker strips may belp remedy tis condibion,



DRUMS—FLAIN §MDOTH:

Inirallarion of & whea repeop a plaim (3mooth ) facs Jrum mequires 3 graal

deal of care W ptarting povition ibould be st (be drom +nd oo that cach turs

of Iht ropawill wind tgily apainct o prigedmg twoen (Fig. 263, Herc Lo,

oese supersirio shild be mamtined all durimg mrtalation. Thiz will help meke

Crbhine thott:

1) the fope is properdy atteches 1o the deom,

2) appropriste Ension oo the mpal:uﬁmﬂnﬂuulsﬂmmdnﬂ:dmm

2 a5t wrn b guided m clooe to the precodimy (umm a5 poasible, sp that there
ATE 0 girgs Beteeey Garps,

4) nod thetthere are & ket two Gead Mﬂwﬁﬂwwhmhmc is fully
oawound deriog oomoad eperaliog ok,

MEHT LY 'I.HEIUIH AT o LT
By iy gl [ o HIIEIIIPI"I...I:\' m?l:::

QEAING MRt ™Y LEFT
U LAY RinE

L

Flpare 24 Wy bkl dve right oo boft e w it fndea finger coe ndod, Pl op o prio
mmmmmmrm ard Fighy-lay Top om & tandeth Sredo cul e
:ﬂrm

A5R




The = Aecbility b frequently thaughn of a5 Being sypomymrous with
resirrave io Derding fatlgwe_ This is pot iruc. Fleaibiliny refers w0 the capatdlity of
fering o1 bernding, Whide a high tegres of Tatgus resstance may somedmes
actomnpary the Rexibiliny characieringe, it does not necessariby follow dar this & o,
A fiber cowe Yope, Tor sxampde, 15 more Faxddle thas 2n IWRL rope. Yot wheo
tho IWRC mps 15 hent atoond uadersien sheaves ot reiatirely kigh Joads, 1 will
asually perform better than the more TeXIbie dber cors rape. The resson for
thit ki in the ability of IWRC rope k> rebyin its roandtisss smd 2rsedom of toermal
mevement. Under the same conditions, a fiber core rope will dateen wnd
inhibdt feee Iniermsd sdpiestmeni, therety ending toearly faiare.

A5 moted earlier, & design choice iy gimosl inverizbly the resuil of comproamise.
LTtinately, what T3 srnght 1 am efBconr, onnemits sojuticm, heace whsteyer
the compromise, it st kelp achizve this goal.

BEEAEKING IN A NEW WIRE ROPE

A e wine rope requirss careful installation and elost sdherenve o following

all the spproptiaie procedures previously noted, After the sope has been inalalicd
wrud the eneds secared 1n1he correct mannzr, $ mechaninm shondd be started
carefully and then peomisted to rn theough & cycle of operalion o very taw
speed. Durimy thix ptsl opersdon, a very choae waich should be kept oo el
wiorking paris—shesves, dmny, Tolers—an make cerain that the Tope oo
Maely, and withowt any possible obstructions s b wakes its way through the
sythem. 1l po problems pppwear in running the Tope, dve nexi sep shodkd Inehads
severyl run-tirought of the normal operational cyele nder lipht Joad and a1
reduced speed. This procedura allove the companeat purts of the bew tope to maks
i pradul adjusimen to tha getual operating condlion:

WIRE ROFE AND OFER A THWINS INSFECTION
To mavme a hiph kved of salsty whike kexping the posinat cost o wineropa sl 2
rasnomebly [ow kevel, (0 b exsemial (o madntain » weB-planosd progratn of
prrindic mspaection, Freqeenthy, therd are dtaiutory and/or regulaktny denckes
whoet requirzaents must be adheoved 16, bt whether of not these axet in 2 given
becabe, the ek rope uREr cun b pnided by the sugpesiad prooedures that folkow.
Abranior, bending ard creshing vapmesant the ABC o wire rope abuze,
and i i the primury goal of good incpection pracice to discoeer such condifions
eatly erough s 1hat carmetions can be mads or ropes repdaced safe]y and
whth minkmim effort, Wien sy degradxibon indcai: & dow of ofigned mpe
mugdl. a decktion must be made quickly a to dlowing the rope to remsin in
aervice. But ruch 2 decision cam only be osde by an ﬂ.ptrhﬂ::d inpe=bor.
Al hiy daHrminetion vl be baced on:
13 Detalr of the squipment's cperation: Wil i opa hml:"!'
20 Fraqueney of luzpacrion: Will it be gafe uohil the next scheduied inspection?
1) Malpteneiee Riztony: How taphd 3 the degradntor?
4] Contezpiaees of follure: WL B prepest Bazandt to humam?
%) Rintertcad records of sirtdar sguipment
Tomake certaim that pedficicat information 2 cbtained, following are
guidcline: that gheuld be sdherpd to:
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10 the fleet angle (FIZ. 34005 [arpe, 11 may be pecetsary 1o »o0e 4 dmaller
arc of comact at the trean; 1307 For whampe imslead of T30, Thisis donc
b0 avosd serubbing the ope on e Sanps of tha sheave,

Ar previouty noced, the groows size is evaliuted om the baeis of how the
page leaf Ms the groove Daylighe undes the gage 1s pod toledable sdien wzlng (he
worn groove gags. If o fall over-ciae Soge 5 used, some daybght may e acceptable,
but this really must be padped by elating the pearemeant to the actual sree
of 1he ppe.

For new rope, sxin onution thoold be observed as (o itz il 1o the groove,
Charssteristically, rope; becotne stalbr Jo danever tomedataly afier being
pleced in servics. Ag o resnh, they would operate satisfacterily in a “worn"
EEOaing; ook theat wirs gaped OF by the “worn" groove gape. Nonsthelest, in aome
cares, 4 rope may ol “pull down,™ angd if this happens, abmofmsl sear Py dorur.

Lt i impoctam fo renmtber deak a Hiht greove noc only plocing and
dumapes the rope but thet the pinching prevents the necessary adjustment of
the wires and sirends. On ahe other haed, & groove that is 100 lange will o
provide saificien! support; In this case, the rope will Natien aod eareby mricl
the fraa clding octhom of e wink and stramds,

The 2ize o Lhe proove & sal The only crivizal sem 10 be sxarained cosely,
The congiion of Hhe groome 15 ako an importasd Ffaewor of concern. §s it smosth or
imprini=d? If the pooove ks ipeintsd tan i Aol be re-mackined or, if itis
foprinted 100 deaprhy, # masns thal shaave, rolfer 01 drom must be raphiosd.

If replacemnent in mdicatad, 3 buger gheave or drum sheuld be jeealled if
ponible, or o hacdar msteriad $hould be specified for e rephcement

Grocve examiraion should 2k copoern mself with Aourthe groowt iz wetning.
JE# 15 worn off-canler, ihersty Esrelng the rops 1o undareut or 1o b agaiost
the flamge, it them becomes nececsary to correct the akanmaent of the meving
yeem, and oo rpecify 2 harder matarisd,

When checking the grooves, the hearings of tha gheaver and rollers thould -
also be axpmdned. They thoald wuen oasily. I aot, sech branog onet be properky
Juts; e, *Woabdde" m the sberve—from brokep or worn bearmgr—ia not
acceptable, Bad bearings vl apd mp vibraticte in the wire rope that can caosc
rapid deterisrmlion wakess the condibon ia remedicd. Bad bearing: aloo Inerssse
the Forea an the pope that i phedad 0o amave & plven bood, smoe Eicion
foeeee Wil be greatly oo reased,

Sheaves vidh broken Baoges oy albeyr the rope o jomp frdm the sheare
and become fonled in the machinery. When this happsos, the rope i cu,
curled, and the crowns of the whes in the srends are butrsd, Ther: is ample
+Y Rt ¥ SUP PO (e rele thd shoares with broken Manges must be
replacsd immedtaly.

A sivzave or drum with » fat spot can Incluce & “whip™ Inte the live. This
whip, of ware, ravels untl ivis sopped by the ond ternunld, a0 which point dee Fope
oy bend mevsrely, This oondition Telps 1o sccckerane (e fatipue breakagpe
of wires. Somietmes the rpeving is sagh that the whip or wave & ameixd by a
sheave, o7 the drum il In thege Circamsances, 1he whipping will curss
wrire breaks mlong the crovwaet of (e sivamds. Obvhowsly, sherises o dhums Ut
excbe Vibeathons of firis 507, st be repyied O Meplacet
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GUIDELINE T'O INSPECTIONS AND REPORTS FOR EQUAFMENT,
WIRE ROTE AND WIRE ROPE SLINGS
1) Malntain all inspection reconds and reports for the ongih of dme dermed

BETTOPLHAIE,

Z) Poor te cach datty use, the folioeng procedure shoukd be Tnllmwed,
a.Check all squipment Funetlons.

b Lower bogd blocks and check hooks lor deformation or cracks.

%. Drurtng Wwerimg privodwr and the Solkowing rising cycle, observe the Tope
and che resying. Pavticular potiog showld be peid to Kinking. 1wisting or
other deformitics, Trumwinding conditions shoukd M be noed,

d_ Check wire rope and =limgs Mo viswal sigms of anything thal can cavas tem
HI D unsale 10 o, Le., Deoken wines, exceguve weat, Kinking of twisting,
and marked coprosion. Paeticulsr attention shoukd be pivern (o Ay new

,  damape during opsration.
3) Monthiy inspections are rectmmended with 8 signed epart by an anthorized
' compalenl mspecior. The Mdoartkly Kepors should indude inspection of

the olkewing:

u. All functional pperating mechanisms lor sxcestidge weat of CONMDRADE,
brake cystem parts and lubrlcatlon,

T Limil sovilahe:.

€, Crans hooks for ¢xtess throat opening or twisting atong with a visugl
[or cracks.

d. Wire rope and reeving for conditions causing possible remoneal,

¢, Wirg mype slings for excessive wear, broken wirss. kinking, risiing and
mechanical abuee,

f. Allend connections aech 1 books, sbackles. wnbutkles. plae clamps,
sicloats, 10. ToF exoumgive wear, and drsiortlon,

&) An Anmual drippecrion with signed repoct most be made Eor the Lollowlpg:

& Crame hook Tor cracks,

b- Holes druan for wear or éracks.

&, Srruciural members for araeks, cornoarp and distorton.

d. Fer keose structural conmoctions sach @ bolts, fvers, and weldments,

WIRE ROPE INSFECTION
The Eolborwing is 2 Fuicly comprehensive [isting of criveal epeetbon factoc.
v ool homever. prosented as ¥ substioee for an expeniemeed mapestor, [t & rather
A user's guidc to the accepted standards by which ropes must be judped
1 Abraman
F.ope abradet when 11 maves througk an abrading medmm or over drums and
sheaves. Wosr somtarts reguirs Gt rope is 10 be pemoved i the cuer
wire weat gxoseds ¥ of the orkginsl ouner whee dianeier, This & aod easy
LedeteTmnine and discovery relits opon e cxperhance gained by 1he
LI iy measaenp wire diarncters of discarded ropes.

L)



2} Rope uralett
Al ropes will siretch when ads are iniially appdied, For an exbenced
dimcussian of streich, ses pp. 73 and follooing,

As rope dabericrates from wear, fotigue, ete. fexcloding etvddenial
damage ), condinbed applicathnn of a Toad of conetasl magniude will prodoce
wiryang amounis of rope sireich- A Metreioh” curve plotted for streich v,
time (Fig. 35} displays thrae dhecrele phases:

Fhazs 7 1nitial steeteh, Suripg the earky [bapinning) pericd of rope sermcs,
cauped by the rope adjuiteents 1o operating condtions (construadenak siretch) .
Fhose 2, Follewing bredk-in, there is a bong period—the greateat pant of

The rope's scrvies Bfe—during which p glipht incresce in streich takes place
ey am oospnded e This results frivm nermal wer, faigos, o,

O lhe: pipueed cutve—streteh vi, tme—thie portion wonld ahiest be o
horizontal Rraignt Jme inclined sliphehy uperard irom ita indtisf kevel

Phoae 3. Thercafter, the strstch begins W increase st quicker rabe. This mean:
that the rope is reaching the point of repdd Seleriorition; & rescl of
prodonged Jubiscion 10 abrasee wear, tigue, oic, This ccond wptum of

the ¢urve b5 @ warping indicalng that the rope shoold seon be removed.
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3) Recisction in rope diameter
Any matked raduciion in rope diamedsr indicates degradation. Such reduction
mexy b anrbutad to:
EXTEsTrvE XfErmol dirdefoer
intermt or external corroron
[aotening or tiphtaning of rope lay
T Weire breakags
PO Hirereh
iraeing or sitkiag of seromails

In the pact, whether or not 2 rope wan aloweed W e in service
dapanted Ly § graatextent on the rops's dixmester il the teine of nspestion.
Cawrrapily Unig praciice has ondergons cignifeant modilzation.

Pravinigd|y, & gacseas in the rope's dkamater was compared with putdnhed
shuerdurds of pnickivacih Sibamiers- The amoum of change in dismeier ie,
of tbore, viefulin aseining & rope’s conditen. Bae, comparing iz fanes
with & ficed 3¢t of vahues &, for the most part, weckess, Theie long-accepiad
minkma are pot, m Giemschves, of any azrious sigaifcance minee they do
not take o gecount such Tectors a4 1) verialions ip comprossibility betwien
WRC ant Flber Corc; 23 dffercnces by the amougl of eeduciion in
dixnpeiat from sbradve v, OF I1on Gors SOSTIPresEio, or 2 combinaton
of buth; awd 3 the arctoa! odginel dimmeter of the ropoe mathet then he
el value,

As b niatier of Eoct, all mpes will show o significaot e dactlon io dluelsr
when & Joad is apphicd, Therefors, a ope mamufactueed cloee 10 Tis nenniom]
sz may, when 1t iz sobjcted (o londing, mdkrgo & greater reducton
= damcicr dhan that wipnalated in the minimom dancier bk, Yo, undes
theas cimumsiances, tae rope would be declared nnonie sdboagh it my,
in acwality, be sakc,

A5 xn cxampic of the pobble arror a1 ke oiber cxmeme, we can tikz the
case &l a repe mapufacuared near the upper limiy of alkowablk size. I the
Jlaosier hi rodched 3 reducthon s pominal of sghily Selow G, the tabka
wirithd show b respe 1o be safe, Bt it should, perhapa, be removed.

Today, cvalusticas of the rope dinmeter are fic predicated on 2
comparison of 1be origingl diamsier—when new and mbjeded wa kncwn
lomd—with e currend readng woder Uke circumstances. Porodcally,
thzaughou the e of the: rope, it scteal dizmeicr showkd be reconded whon
the 10p: i3 veder squivaten: Jowding and in the s2me oparating section.

This procechre, it tolknwed corclully, eveals w comwnin rope chamoe st
after i idal rodacton, e dameier gpon stabilees. Laer, thare wik be
1 comtinoms, albeR snall, decrease. in diameter towaghout s e

Core deteripration, whes it ocoors, is evenled by 2 more mpid
reduction in dlamewr and shen obeorved it is vme for rmaval

Deciding srhether oF R0T 3 rope 15 sals 1 ot aloreys 2 saple mater.

A rmber of didferent b e crelaved condltons st e evaluated. L would be



dengeroosly untise for an nepecior 1o daclare » rope gale for caniinued
aervice simply baosust its damens had not reached e mimioon sctirarily
estpbianed b g able i, 1 the sanoe 1imes, other obazrvadens kad 1o an
vppaile comlebon.

Bechuie criberia bor removal ate varied, and becybys aamerer, o disll,
is B vBRUE SrikeTiv, Lhe tabk of minimure diameiens b been delibemely
orliied from this mamsal

4} Covruesivm
Coorosion, whitle difkelc wr evabuane, it 3 mors serlow caope of degradation
then abragon. Usoally, it sigadfics 2 Iack of lubricalion. Corrosloa witl
ofien occur imcrnally balore there is any visible exiernal evidepcs on the mope
suriace, PHing of wires b a cause lor mmediate rope remaoval. Mot only
oo It akteck the metal wirst, but It ako prévenic ke ROPE's SOMPONENN Parts
from moving sesdhly A it Seaed Tsally, a sligh ducalotanion because
ol resting merely incicaies o rieed B JubTicahon .

Sewere runling, on the ofiner hend. lende to premaure falipue faiheresin
the wirss nececsitating the rope's imme diate removal fom service, Wheo 1
e shirws noode Lthan ooe Wite Eulhee sdpcent 10 s erouinal fiiag, it should |
be removed mavechately. To tetiard eorrosive detesieraion, the rope
shoold T kept wall Jebrivated. In situdbons whare EXTame commoaTe action
CIN GCCr, it may be necessary to e galvanized wire rope,

5) KinRe :
Kinks are permanent distormioss comed by oops draw: too dgally. Repes
with kinky noust b reinGriad froon prvice.

8) "Bird Coging”
Bird caging resnis from lomiooal imbalancs that comes about botaose of
misireatwments voch a3 udden stops, the rope betng putl=d through Gght
heaves, of wound ontoo small & drieom . This is cause for rope repkacement
unkess ihe alfeck:d poriion <an be rotooved,

1) Logatized Coesdition:
Fartipuzar atpetion most by paid to wear ot the edqualizing sheaves.
Dopng normal pperations this wear is not visdthe, Excessive vibration, or vhip
can s abrasion and/or fathe, Dvam cross-over and Sangs point
Arzat mues be carefully evakiated . All end Stdngs, meluding splices, shomid
i expmadpred Tor womm Or betken wims. 30050 or damaged sirands.
crackd fintnge. worn ar distoried gambles apd tacks of urands,

¥ Bewt Damare
Adier a five. or The presence of slevated temperavornss, there oy be meisl
Jiookoralion. or ax apparent bas of intkimal Iobrication:, fiber core ropae are
parirulnrhy volnerabdz. Linder thear cmcumstancss the rope shousld
e replacad

91 Prowrsniing Cora
IF. [or 20y canese, the rope Comreprotnwds from an opaning between the
sicandk the rope i unfit for semice.



10 Deipged Emgd il rmemis
Cracked, Tt or broken el lidimes must be climinatezd. Tle cowse shoakl
be zought oul and comrected. In the case of bent mooks, the tuoal opendngs
—measued al the namawssl poind=—thauld nor exceed L3% avwer marmal
por should twizting be greater than 107,

i 1} Peening
Lonninusles podhding 15 one of the causss of peening. L Be oope strikes
zgmnst an vbiecl such gz semie struclurak part of (he machies, o7 it beats
2gains! a sedler, or it hilg fiself. Oblen, tiis can b avoiged by placing protectors
between the rope anc ihe object i [t striing. Anoiber COMMRGN a0
of paening it it passagr—under bigh t=nsron—over a sheave or
drum. Where peening action cannot be coptrolled, it is necepsaty I
have mere lequent inspections aod v be ready for earlier rope etplacement.

Figure 36 shows (he exlernal appearancs of we topes, one of whick

hag been abraded and (he olbier peened. Also shown are the oss-section of
both wires io these conditions.

Figmer 36, Theee plom views and cross sections show (hg effesis o 1braston st peening on
wire pope. Mobe ihat & ceack bk bowmesd q5 6 resold of hewvy peening

11



121 Sereliitmgr
Scrubbing refars i the displacement of wires and srrapds as 2 result of rubbing
arotamed o Lguines apabiect, Thit, in wm, tavses wesr and displacement of
whees and sieands dlovng one slde of the top . Cormectne magumes thaidld
be takeh a5 sexan us this conditbon is ohserved.
|33 Farigwe Frifiera
Wircs thot bresk with square ends and sheew btile curfsce wear, hove vanally
failed he 3 resuluol Galgus, Such filures can sotur on the trown of the
strofude. o in tha vale s betwien The ctrande share edincent ctrand cantast
exiets, In wimaost all caser, heoe failures am rilated 1o banding suresee:
oF vibration.
il dvamyetet of vhe $heaves, volkrs or drum capnot be ipeTeased, § e
Renible roge shaald be used. Bul, if the rope in we i aiready of maximom
Nexibsility. \he only remaiging courss that will hatp peelong its semice Hie ia
ma: tee rope through tha aystem by curting off the dewd end. By moving
th rope theeagh the syiem, the fatigued secons are moved o T Fetipubog
arzns of the recxdng, This techndque & mow frequently waed in rotary driilag.
14) BEroken Wirgs
The numiber of Brokan wires oo the cuntdd of & wire rape are 1) ao mdex
off s geacral soncdlion, ad ) whetber ot oot il must be considersd
foor replacemsint, Frequent inspeclion will heip detormine the clapsed time
beiwzon breuks. Ropos shoukd be peplaced a5 300m 3 te wire breakage
reaches 1he numbsers given in Table 13, &xh:td&nmmlte Taken wthromt
regard b the Gy pe ol Fraciure.

On occasion, & shebe wme will bresk shorty after otalaEon.
However, 1 ma other wires break at that time, tere is no need for comeem.
Onthe okher hand. should mare wires break, the cnse shoul be
sarsbuly irmmstipated,

On any ingtallation. »alley breaks—i.e.. where the wirt ropiores betoreen
sirsads—should bt piven seois atténtiom. Wian two or more such
wonditons are iund. the ropz shoubd be replarsd lnmeadhkey.

1l 15 weell 20 remember that onee brokan wines Bppeal—ig 1 noTmt
rope opeiating undoer o rml oo dilions—a gond many maore will show
within a relatively shert period, Arempling 10 saueets the Lt imagure
of aprsiee From o 2ope brpond 1he allvwsble nomber of brokeen wites
(Takde 13}, wallcreake an mookerably hid o Stystion.

A diagnosthe golde 19 some of the most pravetant rape abuses §2 given in
Table 14. On the following pages these shimes ate Yhattrated wmd dascribed,

5



TAEBLE I3 WHEN TO REFLACE WIRE ROPE=EBASED 0N NUMBER OF BROKEN WIRES

Numbar Brakan Win Numbar Btolin Wit
In Rochiug Ropes = Standivy Bopas
A4l B O Lo S In One At End
Mo Equiproen Rops Lay Sirand Fope Lay Conneztion
309 Crverhead & Gantey Cranes 14 4 Not
Specified

B304 Forial, Tower £ Pillar Crames L 3 3 1
B35 Crandar, Loconretive & Trscl ©r s L I k| 2
B30.6 Derrcks )] 3 | 2
BMLT Bazz Mounted Dvum Hodket: ) 3. a 2

' B308 Prating Cranes end Derrleks & 3 1 2
AlD4 Personnd Hodyte g 3 r i r;
A0S Matsial Floist P : ““‘“ ] s Mlﬁ I

" A0 Py B ] il el k-

P 37, A wite that b brokem ymder 1 ensik losd i oscorof B Arempth, b trcopniced
Eyrthe “rup amd cont™ coadiparstion 3 et e podad (A T s ki St of dhve wine wt
patat of Talbee shaws et fallum coomned while e wite purabned io deaHing, A fsnipe
vak b Usally choarhcattiied By agmcwd-oll wmds parpenainlec o deo wine iihat 2o gl
Sdontd oF T-ticipad (BB O,

L



TABLE 4 DIAGNOSTIC GUIDE TG COMMON WIRE ROPE ABUSES

AU

Symproms

Fogmible Cause:

Fotigron

Wire braalk i ieansvnres—oaiiher sraight 3cross
of Z shape. Broken cods will 2ppear grainy.

Check Tor rope bent around oo annall o vadics
wibtating ar whipping; wobbky Aheaves; rollers tog
smabl; peverse bends; bent shalia; tight groowes;
eotodion; smuil drume & shoaves; noorrect sops
etmsttuction; improper istollation: poor ond
alackmanis Al runming rope if keft in service
wng enough will eventually fall by fasigue.

Teosion

Wire break reveals predominamly cop and
cone Fractore with semee 43° shear breaks,

Cheak: oa geerlonds; sikeky, prakby Clulche;
jerky conditiens; iooes bearing o drums; fasi
maris, oy sops, roken sheave Bange, wrong
ropre size & prasde; poor end attachmenis.

Check [ov wo greal 2 sumkn on rope alter Gachors
of detericrution bave weakaned L .

Wirs break mamly dplays cuter wires

worn smerodh 1o ddle odee thinoess, Wlic
oken by sbrasion in cominaion with
ancuher facior will show a comibdnaton broak,

Checls For Champe mh fupe o shewve size; changs
in load: overbundan chakgs; [Focen o7 stuck
shzaves; ol rolbers, sheaves of droms; croceyve
e engle; mimtignment of sheaves, kKinks,
Improperly anached fictings; gril&: sand; obects
bnbedded in rope ; Inpreper grorving.

Cut or Gineged
< Foogh Wine

Wire ety are pinched dowt, meshed and for
<L in & roungh diagonsd 3k:ar-like manmer,

Cheek oa all the above condiiions for mechanical
ebuss, of cither aborrmal o accidental foooes
during instailatlon.

Torson or

Twisting

Wire eods sho s evidence of
iwist and far cock-5exew effmer,

Check on all the abows condkions for prechaniczs
abuse, of lbe=r abormal or accidendal forees
durng lastallaton

Wi arc Aattened and spread of Broken ends.

Check on all the 2bowse cordithons [or oicehsrieal
abose, or oiber bt mal o ecidenial foreex
during ingtallaion,

Wire surfaces are peied oith break showing
evidence eliher of Itipos tenslon of abrasion.

Indtctbe onproper Inbricalion of storage.

Abrtsien
pioé Faligue

Redoced evote-gection is broken off
squart thereby producing & chiel shape,

A 3ong term condition sermal

1o th: Gpirsp proces.

phus Tensioms

Paduced crogi-semtion is mecid dovm
A5 o 0 cop and cone coafigration. Tennle
break pridoces a chisel thape,

A long ierm condition normal
1o the oprralfag process,

i



Figure X, AN CXAWEE H ItherRratl amd core-'m-pirond nickmg. & IR | upper member ]
has been raveayad foomn Ces mype [ lower membker] o show the equivabeat lnes of nickoing shers
BlraTels are i ecnbed with ore anoleT, 03 well as winh b ke

FlEure 3%, A cors-sCrrma) Fope; e o0t od Caene 360D 3% & PEWE 02 1he e beang pulid
Araumf an objpeal haring o ralF Liswewr,

]



Pigate 3.  Whab 3 reel bt bebh dariaped in Iromtl. ® ic 2 zale axceriplios Mol ireepodts e
damripe has been domne Lo ibe mpe.

_ - H s hv-e”'}#"ﬁ
bipars 41, Wire rope sbiee s dtring shipment sraale sersoes g obdanie. Ches of Che Hop
LAHTUTHI e CAUNEEs s Ampropat T Tacsleminag o ropes emd i feal, 0. g, madMig SArGUph the pose ol

These phoaws vow owg accepratle maliods: A ] one i of & wers " nease” Bos e rope.

sl the Bther wrd iy secored do Bhe ceel: and B 1he popc o is held in place by a ) belt or
L'-bedt 3l ix fixed io the pes]

1)



Figuredaf, Awcaoniple of “high stiand”, Tee caceesive wear of # Bngk 1Rt i sawmsd ¥y pniproger
LockEL I

Fipas 1. Thde rope waa famsged by Beang eolbed o r tomne dairy o) 62,

Figure 1. These damapes wirs the nerull oF bad drom wiading.

L



Famra 4% This affe| of drsm crizshing is ev-decoe of bad wisding, comdibigns.

Papara dé A doaply cormogated shoewg.

Hpwre 47, Thic rops somditiam i called & dop Lag,

£i3



Figwre 45, A0 omurrscy thad iz called a poppid core.

Flnere 4%, This s o ypical furd coge condition,

Figurs 80,  Here the stiand wires wers anapped,

i



Fipure 21, A very bod capd ILon {spmficag F brgughl akain whemihe rope [unged from
Ihe chenve,

B



Figure 52, This i the appearsmnce of n Eypicol lension brook; o result of overiaading

Figure 53, Al Serious weor resulling from excessive hending, snd B Iocslized wear brought
ahoat by poos cutall practice

Figare 84,  This = an illugtration of 1 serions sondition whare 1ke rape alides pver or
Al iiaell.

Figure 55, An llusiration of valiey iype fatigue brenks. Flexing 1he rope sxposes broken
wites hiddem m valleys belneen sirands.



EOPE INSFECTION SUMMARY

Ay wire rope that ha brokso wires, deiormed alrands, varistlons In dismeier, of
any chaope from i sormal appearance, mop ke conaidersd 01 etplacement.

I ig abawys betrer 1o teplace b rope whar hard is any doubl concerming its
condithon or s ehdity 1o peeforn the negqubned rask, The oozt of wine rope
Tepiscement ¥ quite ingipnificant witn conridercd in Tzmrs 6f hunoan injurkes,
the coxt of down lime, or b cosl of replacmp brolen sluctones.

Wite rape inapection inchods; sxaminaton of basie o such ac:

1y Repw diarsprer radursion

2y Rope kay

3) External wear

d ) Drrarnsl wpa

5} Peerting

6 ) Scrabbinp

1) Cerrexion

8) Broken wires

Some peetions of rope coal beeak wp wihount iy prior wandig. Already
dicoiand o rosc detel an 10 cours i cffect, scotions whers thix ccours are
errdimariy fowod ot ik ¢nd Fittings, nnd ot the podot whees e pops saters o7
leaves the sheave groove of boom bakals, sepersdon systems, or siher smd-
opergticoat systems. Becavas of the “working™ than tnkes place i thess sactioms.
o0 appreckabie was? of erovn beoskos will appeat. Under such an operation,
the ot Baoh Ghapeky allowing the stands to notch adjaciol stands. Hiawsrer,
when this hagpens, valiey beeaks will appear. A soan e the first valley rreak
is deteaned, the rope showld be removed immediny.

I prevemtive mainitnanoe . previowsly deserfad, Is diigenily
performed, the rope lifs whll by profomged aud the operation will by safer.
Cutting off a given kopth of rope 3l the end ailachmen: befere the core
daizriorates and valley braaks appoar, cffativey chmimies e sosbons
as anource of danper.

EQUEFMENT INSPECTICHN
Any undetzcred 127kt on 2 sheave, roiler, or drom—be & of relatively mapr or
minor Hgnifinite—Con canse & fepe & wear OOl many tnes Taper than te wear
resuling Brom normoak operationd. As a podiche means o minlmiong abuses
and citxy-than-pormal weat, the procedures kare sl Torth choukd be adhened Lo,
Erery observation and meascrement should be careiulhy Teeonded st kptin
some suia b and accessibl Ale
1) Gilve chose examinacion 10 the puothod by which the rope & allached both (o the
crem and 1o tne Kl Make ceriaim that the propsr memne of ailachmean
iz applied commeatty, and that any sakery devioes by wie ofz i0 oatkfactony
workig order.

)



1) Carchully ¢heck the groove and meorking surlae: of ¢very sheawe, roller. and
deum, o determies whether =ch (groote and surfacs ) is 98 pear to The
correch deameler snd conteur g drcuitances will permit, and whether ol
surtaces thal are in sonlact with the tope arc smocth apd fres of comugations
oF othet dbrasne defocts

2} Check sheavies and rollers to deicemine whether cach turma Erccly, and wheter
bty are properdy aligned with the ] of the rope Al bearings mon be
in goad oporating cardinicn s lurmnish adequats suppact ko the sheares and
rollers. Shaver 1that are pemmitted to wobble will crese additionsl forces
thad aceaberate the deteriomtion nate of the rope.

4} W starer, filler. and riser yicipy on drums are wsed, chiesk their conditon und
kecatian, Should thest b warn, mpropecly Jocated or badly designed, they
will gaust poor wanding. dog fegs, and owber liae damage,

3} Wherever poasible, follew the path thai the rope wil folbow through & complizte !
operanng cycke. Be omibe bookout for spois o the equipmient that have '
b wiorn bright o7 cut into by vhe ropE o @ moves throush the gystem.

Ordimachly. txcesanee abrasive wear vn the rope can be chminared 2t these
points by maans of some Lype of protesue: o roller.

FIELG LUBRICATHN

Curing fabricaion, ropes mceive Inbricaton; the kil and snogmt gesmpding

oa The rope's e, Lype, and anlicipatzd we_ This meprocess oeatment will provide :

e Bnkthad rope wilh amiple protection for a reasonabie tine if it is stored i

nnder proper eonditions. But, when the rope it pul inte secvice, ihe indlinl !

Inbrication may be kexs inan nesdad Tor the Ball ueshal dibe of Che rope. Bezans of

this possibify, pericdic spplicathons of a enltable rope Jubrxnm are pacsssary,

Foliowing, s the tmportani charsermisiles of 3 jood wire v [ubeboant: .

i ) I should be Fres Iror ecids and alkaks,

2} T should heve aufficiand pdbesive strenglh f remain on te ropes,

3 It should be of a viscosity capable of peoetrafing the mlerstices bewern !
wires and strands, ;

43 |t should not be soluble in i edingn Soraumdding T uder the seioal
operalng conditioms,

57 1t ghemild harve a gh Slm szength, and

6} It shoubd resist oxidation,



B:lowe applyhrg lubricanon, secummlaties of drt or other abrasve matoria)
atperibd be Temoved from e Tope. Chaning is accomplished with & st wire
brush ood scivent. and compressed adr o1 lve sveam. Immedlacely after it is
cleaned, the rope should b Tobokeated, Whito 15 Iz noetmel for thi copl to opaTais
i Sive, ek o okieer sbraainee material, the lobricant shoubd be elactad with
Erak e b vpte epriain that itwill pesetrals and, o1 fhe same time, will pol plek
up smy of e miateria) dhrowgh which Lhe nope mutt be drogped,

As xpeneral rake, 1he mobt ¢l ciend and most econoarical sseams 1o do Beld
inbriestion prosection i by using 1oone method or cystem that comtimeoasy
aprpking the bribricant while the Tope is in operstion. Masy techniowes ot weed;
thes kel the condinsout bath, dipping, pouring. svabbing, painting, or
where cireumsstuncas dictobe, sutomade pystame can ba noed 1 apply hibricant
cither by 2 drigy or pressare spray method (Fig. 56).

'1\

T i

RN G

Ry NTLE

Figwre £ Lubwetanh applcathon mettbotds i peiaral o bonday bvzhodi comimieus bk,
dripming, pomeimg, ieokiing, posnseg, sl rpraping. Th yrroery indiesis tha Arestion e which
e NP i IOTiONg-

L
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FX200-50



MINIMTUH SAPETY REGUIREMENTS
PO H WORK PLATFCRMS SUSFENDED ON
LOAD LINE OF A TEREX. LIFT CRANE

Soope

When it &3 delernined thal use of 2 work platicrm aug-
perided I the bead ane of 8 Mt crane manpGGeueed by
Tersx Cranea themsinafter “Terex™) oficatas the kazl hazard
e persrel et s Lhe ooly precUcal odans af aocaain-
Flishing a sk, e lolowing pouvcedures and ogrognam
requirementa ehabl apply:

Terex LTift Cranes and Thelr Equipment

1. The requiremeris and procedures sel forth heredns are ap-
plcable to hydeaulic it erapes, wHth or without o tele:
acopic boom, and meshanical/[Metion operaled lattice
bocm UL cranes rranu actured by Tenes.

<. Hydraulic it cranes shall comply with FCSA Std, Ne, 2
o M. b, and ANSE B30_G- 1923 ane mechandca. S fnlction
opevated lattlee booro M wearces shall comnply with PCSA
Bid, Mo, 1 ard Nee 4, and ANS] 030.5-19683. oy appheable,

AThes W cramees relrered tooin A1 shall melude the follmaer.
g equipmenl and for conteols when need e siemend
work patforme foms the kead lime.

a|Aydraulic LI Cranag
IL)4 boom and load Uine with prwer Icvering and raiging
aad with sutamatic braking which 15 applied when
Lhe applitable contrsl Is i oewlral,

124 control or devies which will deacbomte any "iee {2l
Iead line fanetion durtng the bedeling of per=aodne=l:

A Crane controls which return bo teoteal ol released
fumless A zecona operator & 10 ie axh at gl mes);

AN cpereble anti-weo block warning device which
rnatemalically deaclivares the contral functicry bring.
Ing abcaat the tero-blockiog cordit ey

tRA Lwom eugde Indicaror awving Digh aodd dow el
pARte amd Daving son avdio A vlamal alarm;

(BAppropriate lead charls for the Lt crase;

V14 boom exlenclon Ibdicatrr fiwhen orzne Is oquopmred
with @ rebeanppds hoomp,

18] & wineh dvum eolalon indleatarn

bimechanland/Frivtion Qperated Latties Boom Lift
Cranas

(134 broury aracd Ioad WAs with powes Twerug amd redalog

and with automatle bralung which iz applicd when
Ihe :ppliml'l-h- conbred 12 An nelral-

1214 corttrol or devics which will deactivats any ~res lalF
Ioad line funetion durdrg Lae holating of personel;

A0 operablke antrbwo bleck warning device which
automalicalh deactivales the conlrol function bring-
ing abcauat the bwa-bdocking condition;

G Fane controls whilck relwrm 1o newlral when -ekised
fundess a sevmnd gparaber B 0 the caload all teesh

IZ]A brom enple indicater havhing Yhigh™ and "l sei

poktz, a masdmem boom angle "Kiekmee®, and an
awdie Mvisoal alarm.

(Erappoopoiate load charta for the Tl chane:

{71 & seach drum rotalion Indeatar.

4. 5uch crance ahall mot be squlpped with 3 “Tres R Mok

daclry Lo fdEL.,

Work Platorm Minbmon, Fusoades noeribs

Work platiorm rmaraclurers ahall comphy wilh The fallowe-
mg minimum requiremsnits. Usars of work plalfiormes shatl
ensure that the follcwing minlogum  requirements  foore
been met before personnel are hoisted,

1.%Wark platéorme suspended from the lomd Lne of 2 il
crar shall comply wilh all spphcable porernmanial
and Sfor industry siandards relatmg (0 design amsd mam-
faciure Including. bol nol Umdied W, ANGS] A%2 - 107D,
Dwgmipny comskderaiions ahall inchwde. but ot be M Go
Al Ihe materal and decign salegr felors:
bl construction. ineluding Masteners and welding:

o} Meonng;

dl hard Fails:

e} toe boards,

N aafcty lanyard attaciyment;

gl fates:

ki herdaring and teag hine allachments; aod

b load Henik, occopant hmit. and siork platform weight
inglrucllona, labels and wacninga,

2. 1T speciib-nibds for e wofd platform sBall be in wrht-

ing and ahall descobe the platform welght, load am
ecrifrncy limil. plaliorm inspection and rainlenarse

it



prooedures, paocedures Jor atlachonent of the platfcs i
i3 the leadlines, and ony sppropiate precaullonary fnfor-
malion applAbla o tha platiarm (tadl and shell ke
pormanetly placed in the IR crane and o or on the work
patkorm,

Lwspection and Rigaing, Teeting and Operatiom

The inspettion. cperatwon end safety requirements of PCSA
Etandard ha, 2 and AMNS] B05-1959% jor hydraubc Lilt
cranees, PCSA Sandand Ne. 1 and ANSL B3OS 193 Tor
mechanie]fTledon LE erasts and PCSA Standerd No. 4,
ea applicable, shall be compliked with at all dnwes. Appbea-
e governmental requiations shall ad=e be edhered te. Lo
edditdon. the followdng Urndiaeinteg a3d wdndounts Feguve
rmenla shall apphe

1. Inapection and Rgging

a]The it crane and work plabiorm shall be Inspecied m-
mediately prior to commencsment of operation.  [be-
speciion shall inchude, bul g be imlked Lo, wire rope,
ook, brakes, boom and cther mechaneeal and nigging
cquipsnend vital to Uve sadely o the operadlvi,

LIThe inspestion ehall be perfoned at least once dally
when the machine 1 being weed In oork platlorm aer-
vice or 2ach time the maching ks convented mom mate-
ral handling o perzmnnel operation, In the oot the
operater o replaced. a new inspecdon B equesd.

G ANy sbngciural o rncilonal defsct which adverasly af-
Teeabs thye sale operation of the Hitcranes shall ¢ correct-
e bl ore aTvy ap-eiration auking & world platiorm begins
(IR FLATITLC

dfThe antk-twe block device shall be galibrated o 3ound
nwuﬂingﬁnd o ceaclivals the conlrol funcbon brl.ni-
ing aboul the two-slnelting enndition whenser the ank
hinek axsernhly, plalbem, rachos, fai Pail azsembly, e
ather agsembdy is &1 the Mlowing minimur dislamse
frone Lhe Doorn Lip.

11) Mo le=g than three {30 [eet for Bodm [engths of 13
feel or 255!

(2] Mol leme Theac sk 8661 Teel Jur buom lengths Letwenn
LD fect and 200 Ie+l; ard

(3Nal l=&s hon ten (10} fest for boom kengths excead
ing 700 Fart.

clHooks on fadl ball assernblics. sheave block assemnbiing
o tther asstmidices shell be of 3 pe that can be
closed andd Iocked, climinaiimg the book threal open-
ing, and shall be full laad-beaning, end contadn & man-
etk Wrgser release, Altemathelyt. a shackle with ol
nut and redanmg pan oay ke wsed,

LMo work pletfrm shall be suepeadid rom o load e
pagsing over the % of ooy Terex hydeoulic o

o Chanyical A frackioay Life £ ane,

gl Wt the bom &t macdmum elavalian. the hokd deum
qhall have at least thoes swaps of wive rope rerrining
an ik when the work platlorm 13 resding on e ground.
ar at itz lewest aperadoial Tewd 1T working below the
gupporing evrfacs of the crane,

hiThe wire rope aalsty [Belor for the combined weight of
the ilung attechmenta, plus platfornt, perocone! and
tacla shall be o kesa tian 750 far menulactrer’s Gpec-
ed cowtal veon wiee ropss ] cae ke iliaas 10010 o
rotation réelalitt Wiee Dige.

i} Boamy hole® wire Ok, load limve Wecs Fopea, rEeving,
and bosn suppast pendante thall be indpecied daiky.

it WEre ropt enda shall be seiped and sneored Jattockel)

to beorn, fall balls, hook blocks, apdd degtos as
described [ Lhe Wire rope User's Manual pobilahed by
the Wive Rope Produecers, Amrican lron sed Stedd
ImaLitute.

2. Crane Test Froosdur=a

The tesl proccdures Haled Bebew shall be condutled al
the Pallcasdng Intervale:

(11 deidy,
(2] when an oparalor = replaced. and
(3] when, In the ppdgement of respansible pohalte men-

agemanl, bBwere has been a signilicRnt changs o the
cmdivons of the persanmel B0Ung opemalion

Mo peryapme] shall rids $he work pdaticom, durdng any of
the lexty recommiended dn this Stondars,

aThHe omurs |11:rrﬁ'r|'m ghall be lnaded wiib hallest /L toen

Umen the ntemded 1oad,

EiTHis st koad shall be ralsed and feerered at maxdmum
powesr eonleolled hee speed (INQOT FREE FALL). The ac-
celeratbrt musl b smooth and ke décslerstden rapa-
BLhiy of the conoolforakdng £yetern shall be confitmed
by Bbringing the wark platform 0 & sooolh atop,. The
sproHlt operalhn W by woderiaben shall then b sim-
wlated im 118 entinety, The wotk platform shell then bo
ingpecberd for any oddenr sign of dameds or deloet.

7] Thee bevme ahall b radsed G best the g2t point 1EmHs o
the booim angle indicator and the audie visceal warning
alarnss. Al limiting and warnbrg devices shall be acll-
valed b esch contral Junefon which nay create o -
blocking canditlon-

dFlhe apeealor ekl have demdnstralsd his abi)ity (o ap-

erats the UL cramne pre i ostng perdonmnel in & wark
platferm auepended lconn a boad Nne,



2 QOperabon amd Safeky

altobale It cranes ghall e evecled 16 obtim etaskimum
machme stabilty and rssl be Bl aid on fem
gitound, Rubber dred Wi craney shall hise oulniegars
fully exiended and the vres clear of the greund before
beginning any operatipn wilizing & werk plaUorm sus-
perethtd from the doad Hne. N operations i 2
work platizmn shell be conducted whie any rabber
tred Wit crare ks 'on rabbeerT.

HTh operater's eqerieoce aond physical condillen shall

miect all applicable industry standards and/or govern-
mental repakatlome

of The apeeratar shell nol lzave the opesator's stadlon when
the worlke platotm {2 sccuped. He shall remen at his
wirk station with e engine runping and the master
cluteh engaged whenever the work platfiorm &5 ocou-
pied.

diUauthonged personnel skall not oe in the opemators
caky, un the 1t cratie, or osar e D came whiks 2 work
platln ru it suspeschd fran the oad Ine,

el any oparalicn in which the work plalform 5 to be aue-
pended fremn thie load hine shall e carsfully plenned by
Lhe opeerator, slgaal perkan, superisony parsonnel. and
prraonne 1o be [ifted pdar o commencemeni o such
operalicn

I} The operater shall make e sudden moverneriie of e
crene ot the work platforty while suspended Tom the
Ivad line and shall engags 0 No réckle operation or
hacsegdsy 4l gy bivoe,

L dmtenes no less thars bwiice L minimuern distance
prever e Be aperifed in OEHA POCFR, Pant 1910
shall be maldained when 2 work plalform is agbached
o the load line of a Terex il ¢crane. Fodher werk om
any eaccpioed pawer e ot any other energized device

used for elecrric power Renarallon or EENsSmission &5
probibited.

hiThe combined weighl of the work plaliorm plus any at-
tachment device, pergonnel, toods and other equtpment
shall not cxcesd S5 of e lilling copecity specified by
the applicabic IHL crane boad charl.

I A work platform clabilldng tog Hoe shall be sttached
when prectical o & work platiorme comet 81l cof-
trolbed so an ba prevent rotaton of the work placfarms
and to micimize Jny swaying matben of e work plai-
form-

" When It persannel moa work plackorm, no WeTe
than one crane lintitm shall e utleed &0 any tne,

The IUE ¢rane shall net be travelsd while the wark plat.
Torm s \'.Ill.'l,.'l.ll.II'I:I:L

kiPereonrel in the warl platform shedl have rade or

leleplicoe: comununication wids Ui machioe cperator
ored Blonal pevasn al afl dimes, [tbe swesd of faklore of
the gommunicalin syslem. peraciicel will Itmiediated;

be renemerd 1o avodand bevel uaing band sgnalxs el
the communkcationg eyalem s aparalional.

i If other cranes ar squipaesl ey lterlete rdlh the OG-
g of personnel, algnals or other means of SoRMAINICR.
Hom heroresn &1l crane of equlpment operabors shall be
mamitained to awsd Inberference by dlher operations,

il s shall bee orade gy ot of e eranew Joad
[Mes wide poruonnel ace suspended ina wick pAsL
lor oo

n]ANter petiting ing of the woclc platferm, afl brakes and
loeks vy 1Twe BT prace shall he ssl hefore personnes pee-

four i ary work.,

of Witk plabforms shall tot be used inwinde In exoess of
t0 m.ph-. decldcal storme, avow, koe, aleel, or other
advearse weqthvr conditone which could allfect the gate-
by of peraonnel

pMaveinent of Lhe work, platferm with pereomie] shall lee
dore o m show, ponbrolled, contioua manner with no
Eudidén micvameants of the crane or work platform.

QAL o Unre xhall pertnomed stand on o woerk from the
o rall, tridyal], o toe besud of the work platforie.

r] Peraoruiel shall kecp all prarly of the body, tocla, and
cquipment inside the wovk plationm during rfaismg,
Iomrmrioeg. and pozLLiaming.

500wl ressting onoihe ground, e work plaifocm shall be

fecrtd bo e @36 clove by rogpe or ol per meare before
peraonnel cnter or beave,

4 When wrorkirg frorm a wark platform, helteng ofT or athe-
eraise attaching a weork platiors tn an adjacend prole,
slructura, oF olfier equipmers skall ol e permmitied,
cxcepd as spetified 0 sulsection "5 above,

ulEcopleyess op the work platiori shall wess salery bells
with lanyvards altached, prefernbly abave the hook or
aAhackls.

¥1 When webding i3 dens by an eanployet oo Uue JHaLROm,
the electeade holders shall be protected from contact
wilh reelal companenia of the platlorm  IF clectrically
rewnarted chkeotrode holdacs contact weork piatform,
wrk nlatform ookl b gropped das b buening s wslt-
I of wire copea suapending Lhe worke platisrm.

wWark platform hits shall be & alnge srare operation, A
work platform shall not be lilled ualng torm crames.

X] Belore posinoning or repoaitioning the work paliorn,
thez 11f. crone operalor shall locelr 508 3 toavosd all ob-
strociluns ane high vidlage colrwclor: in Ui ecoa,



¥l Pnar te any movement of the work platfaem, care ahall
be taken ko rrmvent vopes, ebecinic cords. hoaesa. ete
frotn begormifg entangled m the wrork platfaem whike
the waork plotlorm is beng elesated, weresd, or meved.

gk Mo exlernal oad shall Le Ilited by attaching to the load
platborm.

HOTE:

The cnienis and prosedures st fortl beren ars minl-
mum requirementy only 10 ke wsed In the abasgcs of
sy mare plingent applicoble srandasd and for vemala

tinn.  Appheable porernmenl and/or Industey aian-
rds e, ferlerd or stote OSHA. MESA. Mmousieal
(EHA, =tc) must e revteared and adhered to In con-
Juanicibem with the conteots hereol.



MINIMUM SAFETY EENMREMENTS
FOR WORK FLATFORMS RIGIDLY MOUNTED ON THE
BOOM OF TEREN HYDRAUTLIC LIFT CRANE

Scope

Whemn i 13 deermied thal uss of a work platfor:n riglaly
cugyriled v the poxm of a hydraabc I crane manoiac-
tured by Terex Craoes feredafiss TeexT cowlea e
et kozard be porecnne] and & the caly praclca means
of agcomphshing s tash. the lolosdng proccduecs aod min -
imaem regquilrementes ehadl apply:

Terx Bydraulc Lift Cranes and Their Egnipmenl

1.The requiremenia and procedures st lorh heredn are ap-
phicable le all Terex hydrauli; 1ift cranes with or enthowd
& belracopie boom.

2 Hydmaubic It cranes shall comply with PUSA S0d, Me, 2
and Mo 4 a& applbcalde. and ANSE B30, 5- 1 065,

3.Zuch hydroul I cranen shall inchede the olowing
ciuipment andfor conlrsls when used with ngdly
mountad work okallorme: an bhe Besten

fa)A boom with power lowerng and tadsing wnd with
automatic brehing which is applled when the applica-
hee ¢opilrol 1s In newtral;

(Mo conbmbs erhech return b ezl wher released
fureltmss @ send GRrerabor 15 A Che cab at all omes),

[14 boom angle bedieatos leaving Luighn aend bow e
pomnts and Eaving an audio/visoual alarmm;

[AkAppiropriate lnpd charts For The 1L crans;

kA b extenslon indlcator fuhen crane |5 equipted
e [elescopdc boomyt and

Ur & weans (0 rigidly stlach the basken to the boam L
willch |5 supphied by or approved by Terex;

Work Flalform Kinitwem Requircnrants

YWork platform menufadurcrs shall comply with the kollo-
ing manimarm requiremstte Usebs of work plaliorma shall
ensure far the fllmring minitium cequirrmends have
bern met befiore personnel are holated.

1. Work platiorma rgidly mounted an the boom of a Terex
bvdraulbe HR crane shal <omply with all appHeable gov-
ommentas and for Indwatyy standeords mlabing 1o deslgn
ardl manufacture Neludiag, al ool Hmited to, ANS
AU E-1979, [wsian conslderations shail inchode bat ol
e Armdied 1o

o] e material and design saicty factors;

bl constnectlan, efudmg fBateners and weldima:
¢l NMosning;

di ke tadle:

2l Lo boards;

N walely lnyrd galtachment;

gl gates;

Rl menne of adjusting and locking the work plaform
Teved- and

it load Hmdt, oecupant Timkt, snd work platforem weghil
instrucltione, label: and warings.

2.The spacificatione [or the work plaifonm shall be by wiit-
mg and chall deccribe the platform welght, load and
cocupaney Bmit, plattorm inepection and pdirEnance
procedures; ool e G abiacuienl of tie paiorm
to the booto, andd any appropriale precautionmy infc-
metion applicable to the phtlfiem 1self, and shal be
prrrsaratly plocad is the 0L ¢cane and in or an the wock
platinrm.

318uch cranea shall ot be eyuipped wHith & “ree fadl” dive
Boom) boom heodat .

mapesetion and Rigging, Testng and Cperation

They rrwpechion, operatin and safety requirements of PFOSA
Sanlard Mo 2 andd No 4. g2 applicatde, and ANSD BA0S-
1883 dor KT crames ohadl B complicd wnth at all towe,
Applitable gevernmentol requiatiens ahall nleo be adbered
tc. In sddittan, e Flicwing mitatkone and  miviimgn
reguiremenits shalt apphn

1. Inspecton and Rigeing

a] The 1Mt crane and work platforn shall be inspected im-
mediately prior Lo commencement of operation.  n-
spection shall inelude. bt ot be limited to, brakee,
lrwwm and oLher Techanscal and Tiggng oquipment -
el Lor Lk Saliedy o et Uperaliodn.

BIThe inapection shalk be perfotioed at least eovee daiby
when the rachine i3 belg uged iy worle phalivern s
vics o sach tivee the mesbine e satverted fram mae-
3]l handling to pecsoone operatiat. I the evenl the
operaley i replaced, & now napeclion 13 raqpuired

of Any atructural i fupdtlonal defect which adversely al-
fects Lhe sale operation of Ihe I crame shall be comréct-
ed belore 34y speration wtibizing a work pktlorm begins
OT continues,

) Mo wark plalarin annd e ok e Uis |11 o doy by
draullc Hit eranes.



2, Crane Test Procedhures

The tesi procedures Usted below shall e conduched a1
the fdlewing wntervale;

(5} vy,
[Z} when an opetator 18 replaced, wrud

(5] when, {n the judgement of reapansible jobelte man-
agrmant, there has beety a signdinanl ehangs inthe
cenditions ol the persanred IHng opemtion,

Mo peraennel shall fde the work plalfoom durdng any of
the tesls recommmended 1o this Stapdzapd.

arilie worH platlor shall be kmded, withy Galloat at bwo
HUmes the intenvded bead.

EiThe beom shall be raksod to lesl the set pontt Bouits of
the boom angle Indicator and The andis M visgal werning
alarms

¢l This tesl Ioad shall be ratged and kmiered hebaren
hoom amgle set pointe at maximum condrolied host
speed, The accoleration must be smodl and con-
trodbed. The specric operatton 1o be undertaken shall
thenm be simukated 1n it sntivsty. The worl platiorm
shall ety b inxpected lor any evident Sign of datragg
-ar defeck.

dIThe aperater shell hove demonatrated hus abillty to op-
erate the LEL crané pnor 12 holating peracrriel in o eorck
platinris maanted on the hoom.

3. Opecaton and Safen

a|Mobile hiydrauhe WL crapes shall be expected to obtein
maximum machine staldiy and muost be onm fies
ground with the ouieiggera lully extendsd and the tires
clear of the ground beiote beginning any operabion wll-
lzing o wek pdabiocn). M openalbns utiizng 2 work
Matiovm shell Le condueted wlike wiy rubteer eed Il
~TRN: k"o rebber®,

fThe aperarors experiznce and physical condillon shall
mmeel all applicable vkt standards sodfor govesn-
mertal vegulatlons.,

o The operator shall mod Ieave the oporators statich when
the work phatform s ocoupled. He shall remaln at bls
wark atallon: with the engine running and e master
durch engaged whendver the wors pladorm is ocow
pli=d,

d|Unauthorised prroommel shall nil e in Lhe operator's
tab, o the It srane, or near the I ceane widle o work,
platinem s mannled an the booom.

ciany operation i which the work pladiorm 15 la ke

munbed o B bBredne o & Brdcanlr 15 crane chal] be
carefully plarcied by the operator, signal peraon. super
via0Iy perssnnel, and persotinel o Le lilked poor 1o
commenceTenl of zuch aperariim-

0 The operetor shall make no suddar moverments of the
it crame or Lhe werk patfem and shall ebgate in oo
reCkless opeTalhort o [orsepday ak auy Lme.,

21 & dlgiousct o less than bden de mamimm distancc to
poarer TSz a8 apectfied In OSHA Z9CFR. Pert 1000
ghall be meintalned when 2 wark platfnrm (9 mounted
oun Lhe ket of & Terer Bl cranes, Further, work on any
energized poaver e o7 ary other enerfioed devies used
foc electric pewrel 2ereradion or transmission 15 poobub-
Jead

h\The combined welght of b work platiorm phae any al-
tachrmett dewvice, pEraannel. tools and olher equipment
Aluall i excesd SO0 of the Wlng capacibr specifisd by
the appboalle i crang kel claarl.

11 When IUUng pergonme] In a wock platform, 10 mere
than one crane funtion ahalf bz willtzed at any dme.
The 16t ctane ghall e be bravelled whike the work plat-
form 18 eocapled,

i) Permpnmed I the work platiorm shall hewe radior
telephone commurication with (e nRaching sposbor
and signal peteon at all tmea. Ip the svenl of ulure of
the communicabion SYEWTL, Terahel add tamedately
be retaraed b groond keved uaiog Tuowd aidode unkl]
the commmunications ayatom 15 operabivneal.

KHE tdher cTanes of SQOIPIERt may inbsrfars with U kft-
g of peraonieel . slpnals e ather means of commtmlea-
Hon betwern all crane or equlpment operators alall be
manlained e avord interfetence by other opecalions.

I A hydraulc Hit crane on which & work plagorm s
mitiied shall Rok be esed ot any other uncton o op-
&ralion dvnng ilung of persennel,

A er poslUoting of the work platfarm, sl brakes and
locks i the: Ui crene shall be et belore parsonne gper-
Torm amy ook,

il platforma shiell oot be uzed by anvds In exceas of
10 mop.b., electrvical ctormas, snow, sce, siert, or ather
advrerse weather condilions wiich oould affest the saje.

ty of peraonnel.

o Mavemend of the work plabformi with personne] shall be
done in 2 show, conlrollsd, cautions manner siih ma
surdden mremweata of the crane of wocke platfoom,

PlAL o Unere aleal] pergonged stand on or work from the
wwp rall, mideall, or bor beard of the work phatform,



qiPersocnned ehell keep atl paris of the body. tooks. and
equimiment Inside the wors platform durdng atsing.
kwenng, and positoring.

Fl 1l w0l reating on the groand, the waork platiorm shell be
woured o Lhe structure by rope or sther mvtans before
peramIres] cniker o Sare

gl When working from e work palferm, belting off or wl-
errke altaching o work platform W so adjacent pole,
siruciure, or other eguipeaent shall not be peomatted.
except a9 apeeillied i suhaeatlon ™ above

U] Employeea on Lhe work platiommn shall wear safety belts
wilh lanyards acachwd, preferably above the hooky o
shackle.

ufWhen weiding i done by ar. employee on the plabiors,
e clecorodes halders shall be prolected from conkact
willh melal companeals o the plationm,  If electricalhy
crwiected elecbrode bglders conlact work plaliorn,
work platlern: ¢ould be dropped duc o Dot ming/niet-
Ing «f wire ropes auspending the work platforen.

¥l Belore positionlug or repnsinoning the work pletiaeem,
the Iut ereme operalor #hall kocate 503 3 tcaneld all ab-
slruclions al high woliede condwelors Inthe ares

W]Frior ta any movament o the work pleiform, cars shall
be taken o prevent ropes, ekeckoe cords, hesss, &c.
from beeoming eniangled tre the work platform while
e work platform Ls belog elevaied. ITowered . or mosred.

xi Mo external load ahall be Lilted by altaching be the Joad
slatnrm.

H¥TE;

The erteria and procedurss set forth berein are meni-
mum requrements only to be yeed in the absence of
any more sicingent zpplicable siandand and, or tegula-
lhon.  Applicabde povernment afdd /dr indusbry atan-
dards feg. federal o stale SHA MESA, Tndustrial
CSHA, wic) st b mwswed aiil adlversd fo inocon-
Junicdon wilh the cotaenils heresl,

¥
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WHAT DOES IT TELL YOU ?

The OVERLODAD INDICATOR {RED) illumi-
nates al a pre-esl value of 100%: of Maxi-
mum Rated Capacity and provides a visual
indication of Maximum Alowed Load.

. The PRE-ALARM (AMBER) indicator ilkurri-

nates at a pre-set value of B0% of Mesdmurm
Raled Capacity and provides a visual indica-
fion of an appeoach to an overload.

PARTS OF LINE displays the parts of ine
currantly selected.

4. Tha ANTI TWO-BLOCK lamp will illuminate
whan the contacts on the A2E limil switch

open, indicating an approach 1 a two-block
conditicn.

5 The INFORMATION SCREEN coniains de-
tails of tha currently selected configuration
and = used to npul additional information
about crana sel up.

Cirestyr Compan'y
1518 East Glanwood Place

Samla Ana, CA 92705
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WHAT DOES IT TELL YOU ?

5. The LENGTH dispiay shows the length of 9 ACTUAL LOAD display shows lotsl load
the Main Boom fram the boam foal pirt ot suspendad balow the bodm ar FII:I e,
eheave pin of ihe haad machinery.

10, MAXIMUM RATED CAPACITY shows ihe

7. The RADIUS display gives an indicaticn of RATED CAPACITY of the machine in the
ihe radius of the load which s the honzental current configuration.
distance from the center Ene of rotation o
the canter line of tha nook. 11. The BARGRAPH gives a quick indication of

the lifted load as a PERCENTAGE OF

E. The ANGLE display gives an indication of RATED LOAD.
the angle, in degrees, of the main boom
ratative to horzontal

Gener Company Page 5af 24 Phone (T14) 252 0702

1848 East Glarvwood Plscs

Fax [T14) 2557624
Saria Ana, CA 52T
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WHAT MUST YOU TELLIT ?

12, Wihich COUNTERWEIGHT is fitted (if appii- 17. Are any attachments such as FLYS or JIBS
cabie) arected

13 Whather vou are on DUTRIGGERS fully 1B, What iz the POINT OF LIFT, &g man
extended, partly extended, rolracted or on boom, auxiliary head or jib,
TIRES,

158, Which WINCH will the pick be made with,
14, Which JIBS are stowed on the Boom

20. The number of PARTS OF LINE
15 ls the MANUAL SECTION extended (if ap-

plicable) 21. Use these push-buttons ta input additional

informalion durng sat up.
1E. |5 the AUXILIARY HEAD fitted.

Qreer Gompany Page 6of 24 Phone (714) 259 9702
1918 East Glensocd Page Faw (T14) 25597528

Santa Ana, CA K2T0E
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SYSTEM SET UP
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TEREX CRANES
‘ I o = B | |5etOperator Atarme
1o — - b | | 5et it Selection
P | |5etSwing Amms
|3 _ Refurn To Man Screan

4

| i

USING THE INFORMATION SCREEN (itern 3).

= Press any push-button on the et edge of
+ The information screen (lam 3) s uzed in thie screen to access the information screen,
conjunction with other push-buttons 1o sel up
the system.

« The oplions are
"Sel Operator Alarms”

+ Theream £ push-outtons (item 27) on the “Sel Jib Seleclion”
laft adge of the information screen which are “Set Swing Alarm’
usad 1o access the screen and to make se- “Raturn 1o Main Screen”
mctions
Gneer Company p'-EI'EE T el 29 Phone | F1d4) 253 B2

1818 East Glereood Place

Fant (F14) Z58-T26
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SYSTEM SET UP
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COUNTERWEIGHT

On machings which have counterwaight op- » Pressing the push-bution (item 21) which 15

tions tha operalor must tell the MicroGuard pointing to the appropriate counterweight wil

syslem which countensaigh! is curmanthf it select thal countensreight oplion

T,

The infarmation scroen will then revert 1o the

Start the choice by pressing (he eounter- normal warking display, the selected coun-

weight push-button (item 13). The light in terweight wil be displayed in the working

the center of the counterweghl push-buttan display and the counlerweight push-bulion
will start to flash indicating that a selechon is will sicp flashing and revert to a continucus
availabie, red light.

The seections for the machine will appear in = |Ifthe counterwaeight push-button I3 pressed

the window of tha Information Serean (itam on a machine which does not have 2 coun-

5} terwaight option the message “no counter-
webght options” will appear in the infermation
display. The light in the counteraeight push-
Euttan will not illuminate,

Gumer Company Page Bof 24 Phone {714} 258 8702

1918 Esat Glerword Flace

Fax (T14) Z20-7428
Sante Ana, CA 52708
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OUTRIGGERS

s On machines which have mulbple culrgge:
selections, e.g. full oulriggers, intermediate
cutriggers or refracted oufriggers the op-
erator must selact the culrigger push-bution
choice which coresponds to the current cul-
rigger pogilion

¢ Press ihe outrigger push-bution (item 13)
which cofresponds to the outrigger position.

« The information screen (tem 5) wil indi-
cate full outriggers, half oulriggers or re-
tracted outriggers dependent upon the se-
laction.

= The light m the center of the outrigger

push-button selected wil b lluminated,

Geeer Campany
1818 Eas Chanwood FBcs
Santa Ana, CA 82700

Page Sof 24
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TIRES/RIGGING TRAVEL

On machines which have more than one fire
salection, e.g. stationary, pick and camy eto.,
the operator must select the lire configura-

tian which cofresponds to the current tire
chart

Start the choice by pressing the tire push-
button (item 13). The light in the center of
the tire push-button will start to flash indi-
cating that a selection is available,

The selections for the maching, .. station-
ary, pick and carry elc., will appear in he
window of [he information screen (item 3.

Prassing the push-button (item 21) which is
poenting to the approprate fine option will
select that oparating made.

The information screen will rever to the
nonmal working display, the selected fire op-
erating mode wil be displayed in the working
display, the tre push-button will stop flashing
and revert o a continuous ned  light

RIGGINGTRAVEL MODE iz selected whan
the machine is in the rigging process or, in
thi casa of a Rough Termain machine, s o
traved betésen jobs.

Gireer Cormpa my
1918 Eqst Glenwosd Place
Eanta Ana, A 92705

Phone (114) 259 W02
Fan (T14) 250-T626
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STOWED ATTACHMENTS

The attachments available on your machine
are selectable wvia the “INFORMATION
SCREEN" (item 5)

Ta select the current jib prass any one of the
information screen push-outtons (i\m 21)

The menu for the inlormation screan will be
displayed.

Press the bulton (item 21) which points to
*Sat Jib Selection”

The avadable cottans will appear in the win-
dow of the Information Screen (item 5] and
the stowed selecton push-button (flem 14}
will flash until the selection is mada.

Press the push-button (Item 21} which ponts
o tha flyljib currently mstalled on your ma-
chine. The selectad attachment wall auto-
maticaly be stowed and the flashing red light
in the “stowed push-outton® (item 14) will be-
come continucus indicatng a stowed al-
tachment.

If there is no fiy/jb, or if the fiyfjb is to be
removed from the machine, press Mo Jib
Selection”. The flashing red light in the
stowed push-button {item 14) will go out in-
dicating that there is no stowed atiachment.

Greer Cormpany
1818 Easd Glemaocd P
Santa fne. GA 52705

Page 11 of 24 Brone (714} 458 370z

Fax [F14) 259-TR2E
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ERECTED ATTACHMENTS

« To erect any atlachment il must first have
been selected and stowed as detailed on the
previous page.

= o erect a stowed attachment press the ap-

propriate push-button from fydib group (item
17).

= The attachmant will be selecied and the light

in the chosen push-button will become illu-
minated.

= The red light in the “stowed push-bution® will
be automatically extinguished,

&

If there s a choice of offsels or lengths for
any given attachment then the light in the
selected push-button will flash indicating that
the choice must be made in the INFORMA-
TION SCREEN (itern 5)

The choice of offsat or length will appear in
the INFORMATION SCREEN {item 5).

Prass the push-button {item 21} which poirts
o the fly/jb o be chosen The flashing red
light in the eracied push-button (item 17} will
become contnuous indicating that there is a
salecied offset altachment

The INFORMATION SCREEN (itlem 5} will
indicate which erected zitachmen! has bean
choasen,

_'.:ll'“'l' El}l'l'lli‘iﬂ!l'
1818 East Glanwood Place
Sartd Ara, CA 92705

~“Page 12 of 24
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AUXILIARY HEAD

2n machimes fitted with an auxilary head,
this must be incluged in the machine Sel-up,

To setup the machine with an auxillary
head, press the auxibary head push-button,
(itern 16).

The message AUX HEAD FITTED wil ap-
paar in the window of the INFORMATION
SCREEM (itern 5) and the red light in the
Az, Head push-button will be illuminated.

If the machine is not eguipped for ausiliary
head then the message “No Aux. Head Op-
ticns” will appear in the window of the
information Screen and the red lighi in the

A, Head push-bution will not ba llumineted,

FOR MACHINES WHERE THE AUXILIARY
HEAD WAS NOT PART OF ORIGINAL
EQUIPMENT AND IS NOW TO BE FITTED

it the machine was not equipped for awaliary
hzad when I was criginally calibrated then
the message "Moo Aux, Head Oplions” will
appear in the window of the Information
Screen and the red light in the Awe. Head
push-bution will not be illumnated.

Contact the Terex factory for detais of the
slaf-up adjustments whech must 'be made
before fitiing and using an auxilkary head.

" Gireer Gompany
1918 East Glenwood Place
Sarta Ana, TA 32705

~ Phona (714 259 9702
Fax (T14) 2557625
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After configuration has been sef

then operation of the system de- CHOOSING THE LIFTING POINT

PRbas dpon only Bires aseige « Choase the lifting point to be either from the
main boom, auxiliary head or fiv 7 ab By
pressing the appropriate push-buttons (fem

LIFTING POINT TD BE USED 1.

CHOOSING THE WINCH
WINCH IN USE » (Choose the winch which you will be using by
pressing the appropriate winch push-bution
(ibmrn 18).
PARTS OF LINE RIGGED

SETTING THE PARTS OF LINE

» Set the paris-of-fine which you will be using
by pressing the parts-of-ine push-bufton
{item 20) until the correct number appears in
the screen

Camar Company Page 14 of 24 Phane (714} 259 9702
1518 East Glamwood Piace Fas {714} 259-TE26

Santa Ana, GA 52705
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CANCEL ALARM PUSH-BUTTON

The Gancel Alarm Push-Button (item 22} is
usad to sdence (he audible alarm. Prassing
this button once will cancel an audibke alarm
which has occurred as a result of either an;

Cwvericad
AR Akarm
Dperator Sattable Aanm

The auditks alarm ramains cancebad until the
condition which caused the alarm has been
rermoved, For example, if the audible alanm
sounded because of an overload condtion it
will remain cancelad untd the overload con-
dition has been removed. T another alarm
condition that normally causes an alarm o
sound, such as AZB, occurs while tha auds-
bie akarm i canceled or If the previous

condition (overicad) i removed and lhen
recurs, the new slarm condition will cause
the gudible aarm o sound again.

The CAMCEL ALARM push-bulton I5 elso
used to resel the functicn kick-out relay
when it is necessary to by-pass the lunchion
disconrecis. Exampes of when I may be
necessary 1o over-ride a funclion disconnect
condition &re:;

If the boom hoist cylinder is fully extended
the pressura in it will rise, This will be Seen
by the system as an owverioad and will not
allow the operatar (o boom down. Using the
by-pass = necessary in this slualion to
move sway from the fully extanded posilon,

T Grear Company
1518 East Glenwood Place
Santa Ana, CA SITOE

Fage 150f 24

Phone (714) 260 9703
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CANCEL ALARM (continued,

When the machine is to be rigged it is often nec-
ausary (o pul the boom in & position which wil
cause function disconnect. Using the by-pass is
nesessary in this situation.

RESET FUNCTION KICK-OUT

The relay is re-set by pressing and holding the
CANCEL ALARM push-button for approximatedy
5 seconds until 8 second beep is heard, When
the condilion which caused the slam is no
longer present the function disconmect relay wil
reset (o the nomnal conditon. Should a8 different
alarm condifion occur while the relay 5 over-
rdden he new alarm condition will cause the

WHEN THE FUNCTION DISCONNECT RELAY
I5 RESET BY MEANS OF THE CANCEL
ALARM PUSH-BUTTON YOU ARE HNO
LONGER PROTECTED AGAINST THE CON-
DITION WHICH CAUSED THE FUNCTION
KICK-OUT.

CONTRAST CONTROL

The contrast of the Information Screen [Hem 5)
is increased by pressing the Contrast Caontral
push-button (itern 23). Successive pressing of
the contrast contral push-buiton will Cause he
contrast of the Infarmation Screen (o imcmass in
fixed siaps until reaching maximum, Wivan the
maximum contrast s reached further pressing of

controls to discannect again. Ihe push=bution will cause the confrast to goto
its lowest level The cycle can be continued by
further pressng of the push-button,
Graer Company

1918 Easd Glenwond Place
Santa Ana, A BIT0S
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OPERATOR SETTABLE ALARMS

ACCESSING THE OPERATOR ALARMS

— |FuLL cuTRIGEERS
| P | |swineG 3s0°
> ALY HEAD FITTED
Access o the Operator Alarms fram the main ——
working scraen is obtained by pressing any one
of the push-buttons to the left of the 3'x3" IN- p| | ¥ TELEJE, 30 ©
FORMATION SCREEN (item 5). fﬁlﬁﬂgﬂgggm
P | |ian soom
P | |Set Operator Alarms
The Information Screen will show the avadable b | |Set Jib Selection
choices, Press the push-bution pointing to “Set —
Dperator Alarms” to access the Operator ;
Alarms. If no choice 15 made the system will ra- | |Bet Swing Alarma
tum to the madn scrazn afler 30 seconds or you
can raturn to the main screen by pressing the P | |Retum to main screen
push-buttan (21).
i FF
Thern are four alarms availables, > MIN ANGLE =
Minimum Boom Angle p-| MAXANGLE OFF
Maximum Boom Angle
Maximurm Boom Length > MAX LENGTH OFF
Maximum Tip Height
> AX HEIGHT OFF
To exit from the alarm screen press the Contrast Exit
push-button or wait for the 30 sacond time-out. v,
.
Gigar Campany Page 17 of 24
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OPERATOR SETTABLE ALARMS
SETTING MINIMUM BOOM ANGLE ALARM

= Mowve the boom to the desired minimum an-
gle, in lhis example 30 degrees.

MIM ANGLE 30 SET

= Access the operator alarm screen. MAX ANGLE OFF

= Press the push-button pointing to minimum
angle.

MAX LENGTH OFF

vllr||v||¥

« The display will read M HEIGHT OFF :
MIMN ANGLE 30 SET Exit

The red waming light will now flash and the q ]
audible alarm will sound whenever the bearm
angle s below 30 degraas.

Prassing the MIN ANGLE push-button again will
cancel the alarm and the display will read
MIN AMGLE OFF

SETTING MAXIMUM BOOM ANGLE ALARM

«  Move the boom to the desired maxmum
angle, in this examgple 85 degrees,

MiN ANGLE OFF

= Access the operator alarm screen. |MAX ANGLE 65 SET

= Prese the push-button pointing o maximum
angle.

MAX LENGTH OFF

YIIVIIYIIY

= The dizplay wil read X HEIGHT OFF '
MAX AMGLE BS SET Exit

The red warming light will now flash and the ®»
audible alarm will now sound whenever the
boom angle is abova B5 degrees,

Prassing the MAX ANGLE push-button again will
canckl tha alarm and the display will read
MAX AMGLE OFF

Lifens Lompany Page 1Baof 24 Phare {714) 258 5702
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TEREX RCI 500 RATED CAPACITY INDICATOR W450200
OPERATORS MANUAL Rev. &

OPERATOR SETTABLE ALARMS
SETTING MAXIMUM BOOM LENGTH ALARM

# Extand the boam 1o the desied maximm
langlh, example 65 feel

MIN ANGLE OFF

= AoE0ss e oporalorn alarm soresn, MAX AMNGLE OFF

= Press tha push-button peinting to maximum
lemgth,

«  The display will read MAX HEIGHT OFF
MAX LENGTH B5 SET Exit]

(MAX LENGTH 85 551[

YIivYiIvy

The red warning bght will now fash and tha 1 ]
audible akarm will now sound whenswar the
boom length is longer than 65 last

Preszing the MAX LEMGTH push-button acsin
will cancel the alarm and the dieplay will resd
MAZX LEMGTH OFF

SETTING MAXIMUM TIP HEIGHT ALARM

& Move the boom tip the desired masimum
haight, exampls 87 et

MIMN ANGLE OFF

s Aceass fthe operalor alanm scresn MAX ANGLE OFF

# Prazss the push-bubton pointing o maximum
hesght.

MAX LENGTH OQFF

v||vllv]|¥

s The display wil read MAX HEIGHT 97 SET
MAX HEIGHT 97 SET Exit|

The rad warning hght will new fash and the q ]
sudibla alarm will new sound whenever the
boorn tp height is above 97 feal

Prassing the MAX HEIGHT push-button again
will zanoal the slarm and the display will read
MAX HEIGHT OFF

“Gmer Company Page 100f 24 Pnone (7 14) £33 9702
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TEREX ELCI 500

RATED CAPACITY INDICATOR

OFPERATORS MANUAIL

WSO 0
Rava. A

OFPERATOR SETTAELE ALARMS

SETTING EWING ALARMS

NOTE THAT ROTH LEFT AND RIGHT SWING ALAAME MUST BE SET POR THE SYSTEM TD

OPERATE CORRECTLY,

ACCEESING THE SWING ALARME

LAz ana, TA 32704

Fheave £7 14} 255 D702

FLLL QUTRIGGERS
| [EVaANG w600
» AL HEAD FITTED
Accass: o L Swing Alarmz fom the main
WEIKING Geriin w oblainag by praceryg anry one ERECTED
of the push-butlens ko the ket of the 3%3* Infor. w | |22 TELEJIE, 307
mallan Serewn. The Irfotmaton Scraen will show EEF?FHEHEE‘;H
the eaeabis cholos. | fam oo
SELECT SWANG ALARME F | {Set Operalor Alamms
Pragzs the push-buticn pomnting to "Set Swing P | St Jib Seleclion
Alarma” ki ascess the Swong Alarms.
P |58 Swng Alarms
Il nty chace it marks the system will relum 1o the .
mcin ecreen afar 0 seconds of YOU £an refury | |Return to main sereen
1o the main ccreen by pressing the “RETURM
T MAIN CEEEN" paah-button,
“Gmar Campeny _-P'a-ge 20l 24
1914 East Samaoed Flaes

Fux (FTah 2¥9-PE28



TEREX RCI 500 RATED CAPACITY INDICATOR
QPERATORS MANUAL

W S0200
Hev. &

OPERATOR SETTABLE ALARMS

SETTING LEFT SWING ALARM

+ Swing the boom fo the desired Left Swing
Limit, e g, 300 degreas

« Access fhe operator alarm screen, Ifthe

akarms have not been praviously set then the
display will read;

LT. SWING QFF

RT. SWING OFF

vliv]|¥]|¥

+» Press (he push-button pointing to
LEFT SWING.

«  The display will read
LT. SWING 300 SET
152t both alarms)

LT SWING  OFF

RT.BWING OFF

Exit

4

Both alarme must be sat for the syslem Lo oper-
ate cofracty.

Pressing the LT. SWING push-bulton again will
canced the atarm and the display will read

LT. SWING OFF

vllv]|v]l¥

SETTING RIGHT SWING ALARM

= Ewing the baom to the desired Right Swing
Limit, e.g. 30 degrees.

LT SWING 300 SET

[SET BOTH ALARME!
RT SWING OFF

Exit

= Press the push-button pointing to RIGHT

SWING.

= The display will read RIGHT SWING 30

SET

Pressing the RT. SWING push-bution again will

cancel the alarm and the display will read

RT. SWING OFF

-
The red warning light will fizsh and the audi-
ble alarm will sound whenever iha boom
swings past the pre-set limits,

v|I|v|IV||Y

LT. SWiNG 300 SET

RT, BWING 30 S5ET

Exit

@
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TEREX RCI 500 RATED CAPACITY INDICATOR WAED200
OPERATORS MANUAL Rav. &

OPERATOR SETTABLE ALARMS
WORK AREA SELECTION MODE

This alarm, when set, permits the operalor lo define an Cperatng Zone by only two set peints. The use of
this method of setting resulls in a greally enhanced working area and also clearty defines the Exclusion
Zone area more simply. The loliowing diagram ilusirates the Operating Zone and the Exclusion Zone.

e —

EpmtEF?ﬂ.rea Alarm and Operating Zones

!
Operating Zone [ ] Gperating-':.?.ﬂne i
Set Point 2 P i : |

= | : ]%
Operating Zone

Safe

e T — — =

The operator defined work area alarm, when set, will define an imaginary vertical plane batween fwo set

points 1o optimize the workang area. VWnen passing the pane the red warning lamp will ilurinate, the
audia alarm will sound and the message "EXCLUSION ZONE" will fiash on the dispiay.

WARNING

The operatar defined work aréa alarm is 8 warmning device, All functions ramain operational when entenng
the operator gefined Exclusion Zone. “Safe \Working Distance" is the me it would take an operator to
regct o an alarm and for the maching motion (o be halted before entering the Exclusion Zone. It is the re-
sponsiility of the operalor to se! points which ensure that the cranes boom, attachment, laad, rigging etc.
mainains a safe working distance from the cbslacke. Avoid positoning the boom, atachment, load, rigging
etc. In the Exclusion Zone whan setling the left or ngnt alarm points. When selecling the left and right

slarm poinis ensura hal the ioad will maintain a safe distance from the obstacle. If the crane or cbelacle &
moved or if 8 different size load is Med the work area alarm must be reget,

“Grear Company Page 22 of 24 Frome (714) 268 0702
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TEREX RG! 500 RATED CAFACITY INDICATOR W SIZ00
DPERATORS MANUIAL Rev. &

OPERATOR SETTABLE ALARMS
WORK AREA SEEECTION ROLDE

ACCELSSNG WORK ALARNS

= T aceass te Work Srea &lgemg from tha
rain working scrasn feoas Ay pusi=buiton
o I left of the 3"x3" INFORMATION

SCEEEN (ITEM 5. The Inkernaton Scresn
vl show the availsbie choeces., ¥ | |sw Cperster amms
+  Press the push-butien pomting to .
Set SwingWork Al B| pset Ko Semciion
+  |fna choike is made (e systemn will return ko | |5ed Senoffieck Alarms
the man working screen ghter 30 secords or
¥ou can relurn 1o 1he main screen by push- [ Iﬁﬂum b main acreen
ing trm Relur L0 Main scresn push-bution
»
+  [lthe alarms have not baen previousy st
Ihen e display will read:
Swing aanms _Ewng Alame
LT, SWING COFF | (LT SWING  OFF
RT. SWING OFF
ok Area Sedec Mo =l |RT. NG OFF
LT, POINT OFF Werk Area Sal Made
AT, POINT OFF ] |LT.POINT OFF
Ifna choie & mide Iha system wilk retum t p-| |[RT.POINT oFF
e miigin working scresn aflar 30 secends or Exil
¥ Can retum (o the man screer by push-
Ing the Exit sush-bution. %
HOTE: For basl results Ibe Left and Right posnts
should te separsted by @ minemam of 14 8 or 30
degress,
LTI FHEE_EE of 24 AN {7 14) 209 WI0E
198 Eapl Slarwrood Flg:g Par (T1§) 2697428
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TEREX RCI 500

RATED CARPACITY INDICATOR WSRO0
DPERATORS MANUAL Rav. A
OPERATOR SETTABLE ALARMS
WORK AREA SELECTION MODE
SETTING LEFT AND RIGHT ALARM POINTS
« Move the boom, attachment, koad, rigging Swing Alamms
etc. to the desired Left Alarm Point. B LT swWmG OFF
¢ Access ihe operalor alarm screen. If the | |RT.SWING OFF
a_hrrru hava not baen previcusly set then the Wark Area Sal Mods
display will read: | |LT. PONT OFF
Fwing alams
LT. SWING OFF
RT. T OFF
RT. SWING OFF > itz Exil
Work Area Select Mode
LT. POINT OFF )
RT. POINT OFF
v Press the push-button pointing o
LT. POINT Swing Alerms
The display will read | |LT. 5WiNG  OFF
LT. POINT SET
{set both alarms) | |RT. SWING OFF
Work Area Sel Mode
Bath alerms must be set for the system to oper- p| |t romT =BT
ate cofretly. Sot both alarms
T.POINT OFF
Pressing the LT POINT push-button again wil r| AR Exi
cancel the alarm and the display will read
LT. POINT OFF @
v Move the boom, attachment, load, rigging
etc. to the desired Right Alarm Point.
Swang Alarms
= Press the push-butten ponting to | LT swinG OFF
RT. POINT
The d“'ﬂh'fl' will read ’, AT. SWkG  OFF
LT. POINT SET Woark Ares Sel Mare
RT. POINT SET Lal B il il oy
Prassing the RT, POINT push-button again wil L B i i T S
cancel the alarm and the display will read
RT. POINT OFF )
Gaear Company FEQ.E 24 of 24 Phone (714) 259 8032
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CALIFORNIA
Proposition 656 Wearning

Dispal onging sxhaust and some of ity

consiiivents ate Known 1o the State of
Calltomia 10 causs cancer, birth

delects, and othar reproductive ham,




DETROIT DIESEL
S

CALIFORNIA PROPOSITION 65 INFORMATION

TO CALIFORNIA CUSTOMERS AND
TO COSTOMERS SELLING DIESEL ENGINE EQUIPMENT
INTO OR FOR USE IN CALIFORNIA

Proposition 65, a California law, requires wamings on products which expose individuals
in California to chemicals listed under the law, including certain chemicals in diesel
engine exhaust.

LH

I 2tI0NS of Manufachirers LES CovweEed Li-Hoad Bn LILIAET THEEI!HDIT"E
Superior Court has approved either of the following two methods of eempliance with
Propasition 65 requirements by manufactures of off-road equipment containing diesel
engines. (The court order containing these provisions may be fumished on request.)

1. On-Equioment Waming. Place the waming pictured in attachment 1 on all equipment
shipped by you inte or far sale in mﬁmﬂmerLﬂIﬁTnem
mubnhnhuﬂunwhamﬂhmuﬁuh!nhh operator of the equipment when

2 Operator Manual Waming, When the operater manual is next revised or by
Decamber 31, 1995, whichever is earlier, place the waming in attachment 2 in the
operator manual. The waming may be either printed in the manual or a slicker.

The waming must appear in oné of the following locations.

* Ingide the front cover
* Inside the back cover
* Outside the front cover
" Outside the back cover
" As the first page of text

Under either alternative, the waming must appear in the same size, print and format as
the attachment selected or be of equally conspicuous size and format. It the waming

is provided in an on-screen display, mmmmummmmmﬂmﬁ in the attach-
ment and must be provided at the time of or in connection with ignition in the same man-
ner as olher safety wamings electronically communicated on sereen,

.'..l SO G e J 0D OF LhaeR] =rainpes Tﬁlﬁrmmammwlmweﬂm

Should you have any questions, please call Detroit Diesel Comporation, Mr. John E
Farmer on (313) 582-7111, Fax (213) 592-5014.



WELDING & CUTTING
ON URETHANE PAINT

When welding or culting steel coated with a urethane system, the
waorker is exposed to decomposition produets (metal fumes, gases or
vapors, particulate) which vary depending on the type of process
being used to weld or cut, the nature of the base meial, and the type
of coating system, The following control procedures should be uti-
lized when one is welding or cutting coated steel:

* Use a power brush or grinding wheel to strip the coating from the
steel in the vicinity where the cut or weld is to be made. Remove
the paint far enough from the weld 1o prevent any remaining paint
from becoming heated and bubbling. If this happens, continue (o
brush or grind the paint away,

* A toxic dust respirator and eye pmtection should be used while
stripping the paint.

* Welder should be omfitted with a fresh air supplied respirator and
other persenal proteclive equipment required for welding.

+ Other employees shonld be removed from the area or told to stand
back a minimum of 10 feet from the welder, Do not be in direct
line wath the weld fumes.

* Use a local exhaust hood to remove fumes during the welding or
culling cperation if one is available,
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