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 This publication,  This publication, 1089040B, 1089040B, applies to applies to the Model the Model 9600 9600 and 97and 970000 Swing-Reach Swing-Reach ®® Lift Truck With Lift Truck With The The   

 ACR System  ACR System , Model 9600, S/N 960-09-00001 and up, Model 9700, S/N 970-09-00001 and up, and, Model 9600, S/N 960-09-00001 and up, Model 9700, S/N 970-09-00001 and up, and
to all subsequent releases of this product until otherwise indicated in new editions or bulletins.to all subsequent releases of this product until otherwise indicated in new editions or bulletins.
Changes occur periodically to the information in this publication.Changes occur periodically to the information in this publication.

For revision information, seeFor revision information, see “Page R“Page Revision Reevision Record” on pcord” on pageage v v ..

If you need assistance with your lift truck, or to oIf you need assistance with your lift truck, or to order additional copies of this manual, contact yourrder additional copies of this manual, contact your
local authorized Raymond local authorized Raymond dealer.dealer.

 To locate your local authorized Raymond dealer To locate your local authorized Raymond dealer, go to www.raymondcorp, go to www.raymondcorp.com..com.

©2010 The Raymond Corporation.©2010 The Raymond Corporation.

 The following terms are trademarks of The Raymond Cor The following terms are trademarks of The Raymond Corporation:poration: iPort,iPort,  iAlert iAlert ,, iControl iControl ,, Raymond Raymond ,,
Swing-Reach Swing-Reach ,, Maintenance Minder Maintenance Minder , and, and Auto Power Off  Auto Power Off . All other brand and product names are. All other brand and product names are
trademarks or registered trademarks of their respective companies.trademarks or registered trademarks of their respective companies.
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Page Revision RecordPage Revision Record

 This section is a record  This section is a record of all revised pages in of all revised pages in this manual. Whenever a this manual. Whenever a page is revised, this sectionpage is revised, this section
is updated and included in the revision package.is updated and included in the revision package.

Pages are revised due to technical and non-technical changes described as follows:Pages are revised due to technical and non-technical changes described as follows:
•• TechniTechnical chacal changes – Thnges – These chanese changes are iges are identifdentified by a veied by a verticartical line (chl line (change bange bar) in tar) in the lefthe left

margin next to the change. Pages affected by technical changes are identified withmargin next to the change. Pages affected by technical changes are identified with
“Page Revised: dd/mmm/yyyy” in the “Page Revised: dd/mmm/yyyy” in the footer. These pages are also available on thefooter. These pages are also available on the Raymond Raymond   
iNet.iNet.

•• Non-tNon-techniechnical chancal changes – These cges – These changehanges consist os consist of typogrf typographicaaphical and grl and grammatiammatical corrcal correctionsections,,
paragraph renumbering, repagination, etc. Non-technical changes are not identifed paragraph renumbering, repagination, etc. Non-technical changes are not identifed with awith a
change bar, howeverchange bar, however, affected pages , affected pages are identifed with “Revised: dd/mmm/yyyy” in are identifed with “Revised: dd/mmm/yyyy” in the footer.the footer.

Document Revision History Document Revision History 
1089040A Original Issue 1089040A Original Issue . . . . . . . 01 Sep 2009. . . . . . . 01 Sep 2009
108901089040B Re-40B Re-issue issue . . . . . . . . . . . . . . . . .. . . . . 15 Jun 215 Jun 2010010

(technical changes identified by change bars)(technical changes identified by change bars)
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Service Bulletin ListService Bulletin List

 The following Service Bulletins have been incorporated  The following Service Bulletins have been incorporated into this manual.into this manual.

Use the blank rows below to log Service Bulletins when they are added to this manual.Use the blank rows below to log Service Bulletins when they are added to this manual.
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Product Improvement Notice ListProduct Improvement Notice List

 The following Product Improvement Notices have been incorporated into th The following Product Improvement Notices have been incorporated into this manual.is manual.

Use the blank rows below to log Product Improvement Notices when they are added to this manual.Use the blank rows below to log Product Improvement Notices when they are added to this manual.
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Manual DesignManual Design

 This manual is designed with the following This manual is designed with the following
objectives in mind:objectives in mind:

•• proprovidvide te techechnicnical al covcoveraerage ge for for expexpecteectedd
levels of user expertiselevels of user expertise

•• antanticiicipatpate ye your our neeneeds ds and and redreduce uce youyourr
decisions regarding maintenancedecisions regarding maintenance

•• redreduce uce pagpage fle flippipping ing thrthrougough a h a “on“one-se-stoptop
shopping” approachshopping” approach

 The two-line running pag The two-line running page header at the top ofe header at the top of
each page tells you:each page tells you:

•• ththe ne namame oe of tf the he mamanunualal
(Model 9600/9700(Model 9600/9700 Swing-Reach  Swing-Reach ®®  
Maintenance Manual Maintenance Manual ))

•• ththe cue currrrenent set sectctioion tin titltlee
(for example, this page(for example, this page How to Use ThisHow to Use This

Manual Manual ))

•• ththe ce cururrerennt tt topopicic
(for example, this page(for example, this page Manual Design Manual Design ))

 This manual consists of the following sections: This manual consists of the following sections:

•• Section 1: How to Use This ManualSection 1: How to Use This Manual  
explains the manual format and design asexplains the manual format and design as

 well as abbreviations and symbols used. well as abbreviations and symbols used.

•• Section 2: SafetySection 2: Safety explains warning and explains warning and
caution notes, general safety rules, andcaution notes, general safety rules, and
safety rules for batteries, static, jacking,safety rules for batteries, static, jacking,
and welding.and welding.

•• Section 3: Systems OverviewSection 3: Systems Overview includes includes
general lift truck specifications,general lift truck specifications,

installation, FlashWare, Modes ofinstallation, FlashWare, Modes of
Operation, and configuration information.Operation, and configuration information.

•• Section 4: Scheduled MaintenanceSection 4: Scheduled Maintenance  
outlines the recommended schedule ofoutlines the recommended schedule of
preventive services to keep the lift truckpreventive services to keep the lift truck

 working most efficiently. working most efficiently.

•• Section 5: TroubleshootingSection 5: Troubleshooting guides the guides the
user from fault symptoms to specificuser from fault symptoms to specific
checks and tests in order to isolate a badchecks and tests in order to isolate a bad
component.component.

•• Section 6: Messages, Codes, and TestsSection 6: Messages, Codes, and Tests
lists fault codes and firmware-basedlists fault codes and firmware-based
inputs and electrical tests designed toinputs and electrical tests designed to
diagnose problems and repair the truck.diagnose problems and repair the truck.

•• Section 7: Component ProceduresSection 7: Component Procedures gives gives
step-by-step procedures to remove, install,step-by-step procedures to remove, install,
and adjust serviceable components.and adjust serviceable components.
Components are grouped by truck system.Components are grouped by truck system.

 To find a component procedure, you may To find a component procedure, you may
use one of two methods:use one of two methods:

•• LoLook uok up thp the coe compmpononenent nat name ime in thn theeList of Component ProceduresList of Component Procedures on on
papagege 7-7-22..

•• LoLook uok up thp the coe compmpononenent nat name ime in thn thee
IndexIndex ( (papagege I-I-11).).

•• Section 8: Theory of OperationSection 8: Theory of Operation explains explains
signal flow within the electrical andsignal flow within the electrical and
hydraulic systems for various conditionshydraulic systems for various conditions
of truck operation. This section alsoof truck operation. This section also
contains a detailed connection point tablecontains a detailed connection point table
(Pinout Matrix) designed to assist in(Pinout Matrix) designed to assist in
testing and troubleshooting the truck.testing and troubleshooting the truck.

•• AppendixAppendix contains reference information contains reference information
such as torque values, lubricants, andsuch as torque values, lubricants, and

standard/metric conversions.standard/metric conversions.
•• IndexIndex lists subjects alphabetically. lists subjects alphabetically.
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 Abbreviations and Abbreviations and
SymbolsSymbols

 These abbreviations, acronyms, and symbols are used in this man These abbreviations, acronyms, and symbols are used in this manual.ual.

 Term/Symbol Term/Symbol DefinitionDefinition

 A  A 
 AC AC
 AGND AGND
 AH AH
ampamp
 ANSI ANSI

 API API
approx.approx.
assy assy 
aux aux 
 AWG AWG

 Ampere Ampere
 Alternating Current  Alternating Current 
 Analog Ground Analog Ground
hours on Load Handler hours on Load Handler 
 Ampere or amplifier  Ampere or amplifier 
 American National Sta American National Standardsndards

InstituteInstitute
 American Petroleum Institute American Petroleum Institute
approximately approximately 
assembly assembly 
auxiliary auxiliary 
 American Wire G American Wire Gaugeauge

BBSSOOCC BBaatttteerry  y  SSttaattee--ooff--CChhaarrggee

CC
CANCAN
CBCB
CCW CCW 
cfgcfg
CMCM
CMBCMB
cmcm
COPCOP
CSCS
CV CV 
CW CW 
CYL CYL 

Celsius or CentigradeCelsius or Centigrade
Controller Area Network Controller Area Network 
Counterbalance valveCounterbalance valve
CounterclockwiseCounterclockwise
configurationconfiguration
Carriage Manager Carriage Manager 
Carriage Manager Boot Block Carriage Manager Boot Block 
centimeter centimeter 
Computer Operating Properly Computer Operating Properly 
Cold StorageCold Storage
Check ValveCheck Valve
ClockwiseClockwise
Cylinder Cylinder 

DCDC
DdManHDdManH
DFW DFW 
DGNDDGND
diam.diam.
Dir Dir 
DMMDMM
DOT DOT 

DVMDVM

Direct Current Direct Current 
Deadman Pedal HoursDeadman Pedal Hours
Distance From WireDistance From Wire
Digital GroundDigital Ground
diameter diameter 
DirectionDirection
Digital MultiMeter Digital MultiMeter 
US Department ofUS Department of
 Transportation Transportation

Digital Voltmeter Digital Voltmeter 

EE

EEEE

Elev. Ht.Elev. Ht.
EmergEmerg
EOA EOA 
EPOEPO
ESDESD

ESDSESDS

UL Electric Truck TypeUL Electric Truck Type
Certification Rating withCertification Rating with
safeguards against inherentsafeguards against inherent
fire and electrical shockfire and electrical shock
hazardshazards

UL Electric Truck TypeUL Electric Truck Type
Certification Rating whereCertification Rating where
electrical equipment iselectrical equipment is
completely enclosedcompletely enclosed

Elevated Height Elevated Height 
Emergency Emergency 
End-of-AisleEnd-of-Aisle
Emergency Power Off Emergency Power Off 
Electrostatic DischargeElectrostatic Discharge

Electrostatic DischargeElectrostatic Discharge
SensitiveSensitive

F F 
FF FF 
ft.ft.
ft. lb.ft. lb.
FUFU

Fahrenheit Fahrenheit 
Forks First Forks First 
foot or feet foot or feet 
foot pound(s)foot pound(s)
FuseFuse

GA GA 
gal.gal.
GMGM
gmgm
GndGnd

gaugegauge
gallon or gallonsgallon or gallons
Guidance Manager Guidance Manager 
gram(s)gram(s)
groundground

HA HA 

HDHD

HL HL 
HT HT 
Ht Ht 
HTR HTR 

Heading Angle or hours onHeading Angle or hours on
Load Handler Load Handler 

hours with Deadman switchhours with Deadman switch
activatedactivated

hours liftinghours lifting
hours travelinghours traveling
Height Height 
Heater Heater 

ICIC
in.in.
in. lbin. lb..

Integrated Circuit Integrated Circuit 
inch or inchesinch or inches
inch pound(s)inch pound(s)

 JP JP jack and pin connector jack and pin connector 

 Term/Symbol Term/Symbol DefinitionDefinition
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K K 
KHKH
kgkg
km/cmkm/cm22

km/hkm/h
kPa kPa 

thousandthousand
hours with key switch ONhours with key switch ON
kilogram(s)kilogram(s)
kilograms per squarekilograms per square

centimeter centimeter 
kilometers per hour kilometers per hour 
kiloPascal(s)kiloPascal(s)

ll
lb.lb.
LPA LPA 
LEDLED
LiftHLiftH
LHLH
LHCLHC
L/L L/L 
LHMLHM
LMLM
LMELME
LMT LMT 

LPA LPA 
LPCLPC
LR LR 
LWR LWR 

liter(s)liter(s)
pound or poundspound or pounds
Lift Power Amplifier Lift Power Amplifier 
Light Emitting DiodeLight Emitting Diode
Lift HoursLift Hours
Load Handler or Left-HandLoad Handler or Left-Hand
Load Handler Contactor Load Handler Contactor 
lift/lower lift/lower 
Load Handler Motor Load Handler Motor 
Lift Motor Lift Motor 
Lift Motor Encoder Lift Motor Encoder 
Lift Motor Temperature sensor Lift Motor Temperature sensor 

Lift Power Amplifier Lift Power Amplifier 
Lift Power Contactor Lift Power Contactor 
LPA precharge resistor LPA precharge resistor 
Lower Lower 

mm
mA mA 
mmmm
MMMM
mphmph
MSMS

meter(s)meter(s)
milliamperemilliampere
millimeter millimeter 
Maintenance Minder Maintenance Minder ™™
miles per hour miles per hour 
steer motor steer motor 

N/A N/A 
N/CN/C
NLGINLGI

NmNm
N/ON/O
NVMNVM

Not Applicable or Not AvailableNot Applicable or Not Available
Normally ClosedNormally Closed
National Lubricating GreaseNational Lubricating Grease

InstituteInstitute

Newton Meter Newton Meter 
Normally OpenNormally Open
Non-Volatile Memory Non-Volatile Memory 

OACHOACH
ODOD
OSHA OSHA 

OTMOTM
oz.oz.

Overall Collapsed Height Overall Collapsed Height 
Operator Display Operator Display 
Occupational Safety andOccupational Safety and

Health AssociationHealth Association
over-the-mast over-the-mast 
ounce(s)ounce(s)

 Term/Symbol Term/Symbol DefinitionDefinition

PP
PAL PAL 
PALBPALB
PALVCL PALVCL 

PAT PAT 
PATBPATB

PATVCL PATVCL 

pot pot 
PressPress
PropProp
Prox Prox 
psipsi
PWMPWM
P/NP/N

pump or lift contactor pump or lift contactor 
Lift Power Amp SoftwareLift Power Amp Software
Lift Power Amp Boot Block Lift Power Amp Boot Block 
Lift Power Amp Lift Power Amp VehVehicle Controlicle Control

LanguageLanguage
 Traction Power Amp Software Traction Power Amp Software
 Traction Power Amp Boot Traction Power Amp Boot

Block Block 
 Traction Power Amp Vehic Traction Power Amp Vehiclele

Control LanguageControl Language
Potentiometer Potentiometer 
PressurePressure
ProportionalProportional
Proximity Proximity 
pounds per square inchpounds per square inch
Pulse Width ModulationPulse Width Modulation
Part Number Part Number 

qt.qt.
qty.qty.

quart quart 
quantity quantity 

RAMRAM
RCHRCH
REL REL 
RF RF 
ROMROM
RPINRPIN

rpmrpm
R/R R/R 
RSBRSB

Random Access Memory Random Access Memory 
ReachReach
relief relief 
Radio Frequency Radio Frequency 
Read Only Memory Read Only Memory 
Raymond Raymond  Product Product

Improvement NoticeImprovement Notice
revolutions per minuterevolutions per minute
reach/retract reach/retract 
Raymond Raymond  Service Bulletin Service Bulletin

SS
SA SA 
SAESAE

S/NS/N
SOL SOL 
specspec
SPL SPL 
STR STR 
SWMSWM

SwitchSwitch
Steer Amplifier Steer Amplifier 
Society of AutomotiveSociety of Automotive

EngineersEngineers

Serial Number Serial Number 
SolenoidSolenoid
specificationspecification
SpliceSplice
Steer Contactor Steer Contactor 
Supplier Wireless ModuleSupplier Wireless Module

 Term/Symbol Term/Symbol DefinitionDefinition
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 TA  TA 
temptemp
 TF  TF 
 TM TM

 TMB TMB
 TME TME
 TMT  TMT 

 TP TP
 TPA  TPA 
 TPC TPC
 TS TS

 Traction Power Amplifier  Traction Power Amplifier 
temperaturetemperature
 Tractor First  Tractor First 
 Tractor Manager, Traction Tractor Manager, Traction

Motor, or Total distanceMotor, or Total distance
traveledtraveled

 Tractor Manager Boot Block  Tractor Manager Boot Block 
 Traction Motor Encoder  Traction Motor Encoder 
 Traction Motor Temperature Traction Motor Temperature

sensor sensor 
 Tie Point  Tie Point 
 Traction Power Amplifier  Traction Power Amplifier 
 Traction Power Contactor  Traction Power Contactor 
 Terminal Strip Terminal Strip

UL UL 
UNCUNC
UNF UNF 

Underwriters LaboratoriesUnderwriters Laboratories
Unified Coarse threadUnified Coarse thread
Unified Fine threadUnified Fine thread

 V  V 

 VDC VDC
 ver ver..
 VR  VR 

 V Voltsolts

 V Volts Direct Current olts Direct Current 
 version version
 variable resistor  variable resistor 

 wrt wrt with respect towith respect to

 Xducer Xducer Transducer Transducer 

@@
™™
©©
++

 –  – 
±±
°°
°°F F 

°°CC
<<
>>
%%
==

at at 
trademark trademark 
copyright copyright 
plus or positiveplus or positive
minus or negativeminus or negative
plus or minusplus or minus
degreesdegrees
degrees Fahrenheit degrees Fahrenheit 
degrees Celsiusdegrees Celsius
less thanless than
greater thangreater than
percent percent 
equalsequals

 Term/Symbol Term/Symbol DefinitionDefinition
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DefinitionsDefinitions

 Throughout this  Throughout this manual, you manual, you will see will see two kindstwo kinds
of safety reminders:of safety reminders:

 Warning  Warning means a means a potentially hazardouspotentially hazardous
situation exists which, if not avoided,situation exists which, if not avoided,
could result in death or could result in death or serious injury.serious injury.

Caution means a potentially hazardousCaution means a potentially hazardous
situation exists which, if not avoided,situation exists which, if not avoided,
could result in minor or moderate injurycould result in minor or moderate injury
or in damage to the lift truck or nearbyor in damage to the lift truck or nearby
objects. It can also be used to alertobjects. It can also be used to alert
against unsafe practices.against unsafe practices.
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General Safety General Safety 

DoDo not not  operate or work on this lift truck unless operate or work on this lift truck unless
 you are trained, qualified,  you are trained, qualified, and authorized to doand authorized to do
so, and you have read so, and you have read the Owner Manual andthe Owner Manual and
the Operator Manual.the Operator Manual.
8b15004d.eps8b15004d.eps

Know the lift truck’s controls and what they do.Know the lift truck’s controls and what they do.
8b15005d.eps8b15005d.eps

DoDo not not  operate this lift truck if it needs repair or operate this lift truck if it needs repair or
if it is in any way unsafe.if it is in any way unsafe.
8b15006d.eps8b15006d.eps

Operate this lift truck only from the operator’sOperate this lift truck only from the operator’s
position.position.
8b15007d.eps8b15007d.eps

Before working on this lift truck, always turnBefore working on this lift truck, always turn
the key switch to OFF and disconnect the liftthe key switch to OFF and disconnect the lift
truck’s battery connector (unless this manualtruck’s battery connector (unless this manual
tells you otherwise).tells you otherwise).
8b15009d.eps8b15009d.eps

DoDo not not  wear watches, rings, or jewelry when wear watches, rings, or jewelry when
 working on the lift truck. working on the lift truck.

 jewelry.eps jewelry.eps

Follow the scheduled lubrication, maintenance,Follow the scheduled lubrication, maintenance,
and inspection steps.and inspection steps.
schedmnt.epsschedmnt.eps

??
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Follow exactly the safety and repair instructionsFollow exactly the safety and repair instructions
in this manual. Doin this manual. Do not not  take “shortcuts.” take “shortcuts.”
8b15008d.eps8b15008d.eps

DoDo not not  use an open flame near the lift truck. use an open flame near the lift truck.
8b15002d.eps8b15002d.eps

DoDo not not  use gasoline or other flammable liquids use gasoline or other flammable liquids
for cleaning parts.for cleaning parts.
8b15003d.eps8b15003d.eps

Clean up any hydraulic fluid, oil, or Clean up any hydraulic fluid, oil, or grease thatgrease that
has leaked or spilled has leaked or spilled on the floor.on the floor.
spills.epsspills.eps

 Always operate and park  Always operate and park this lift truck indoors.this lift truck indoors.
8b15001d.eps8b15001d.eps

DoDo not not  wash this lift truck with a hose. wash this lift truck with a hose.
8b15010d.eps8b15010d.eps

DoDo not not  add to or modify this lift truck until you add to or modify this lift truck until you
contact your local Raymond dealer to receivecontact your local Raymond dealer to receive

 written manufacturer approval. written manufacturer approval.
8b15011d.eps8b15011d.eps

https://www.forkliftpdfmanuals.com/



  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  22.. SSaaffeettyy

Battery SafetyBattery Safety

PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 22--55

Battery Safety Battery Safety 

 As a battery is being char As a battery is being charged, anged, an

explosive gas mixture forms within andexplosive gas mixture forms within and
around each cell. If the area is notaround each cell. If the area is not
correctly ventilated, this explosive gascorrectly ventilated, this explosive gas
can remain in or around the battery forcan remain in or around the battery for
several hours after charging. Make sureseveral hours after charging. Make sure
there are no open flames or sparks inthere are no open flames or sparks in
the charging area. An open flame orthe charging area. An open flame or
spark can ignite this gas, resulting inspark can ignite this gas, resulting in
serious damage or serious damage or injury.injury.

Battery electrolyte is a solution ofBattery electrolyte is a solution of
sulfuric acid and water. Battery acidsulfuric acid and water. Battery acid

causes burns. If any electrolyte comes incauses burns. If any electrolyte comes in
contact with your clothing or skin, flushcontact with your clothing or skin, flush
the area immediately the area immediately with cold water. Ifwith cold water. If
the solution gets on your face or in yourthe solution gets on your face or in your
eyes, flush the area with cold water andeyes, flush the area with cold water and
get medical help get medical help immediately.immediately.

Read, understand, and follow procedures,Read, understand, and follow procedures,
recommendations, and specifications in therecommendations, and specifications in the

 battery and battery char battery and battery charger manufacturer’sger manufacturer’s
manuals.manuals.
25L6S014.EPS25L6S014.EPS

 Wear  Wear personal protective equipment to protectpersonal protective equipment to protect
eyes, face, and skin when checking, eyes, face, and skin when checking, handling,handling,
or filling batteries. This equipment includesor filling batteries. This equipment includes

goggles or face shield, rubber gloves (with orgoggles or face shield, rubber gloves (with or
 without arm shields), and a rubber apron. without arm shields), and a rubber apron.

25l6s016.eps25l6s016.eps

Make sure that a shower and eyewash stationMake sure that a shower and eyewash station
are nearby in case of an accident.are nearby in case of an accident.
04g6s059.eps04g6s059.eps

 A battery gives off explosive gases. A battery gives off explosive gases. Never Never   
smoke, use an open flame, smoke, use an open flame, or use anything thator use anything that
gives off sparks near a battery.gives off sparks near a battery.
23l6s012.eps23l6s012.eps

Keep the charging area well-ventilated to avoidKeep the charging area well-ventilated to avoid
hydrogen gas concentration.hydrogen gas concentration.
04g6s058.eps04g6s058.eps
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 Turn the key switch OFF Turn the key switch OFF before before  disconnecting disconnecting
the battery from the lift truck at the batterythe battery from the lift truck at the battery
connector.connector. Do notDo not break live circuits at the break live circuits at the
 battery terminals. A spark often occurs at the battery terminals. A spark often occurs at the
point where a live circuit is broken.point where a live circuit is broken.
8b15009d.eps8b15009d.eps

DoDo not not  lay tools or metal objects on top of the lay tools or metal objects on top of the
 battery. A short circuit or explosion could battery. A short circuit or explosion could
result.result.
04g6s057.eps04g6s057.eps

Keep batteries clean. Corrosion causes shortsKeep batteries clean. Corrosion causes shorts
to the frame and the possibility of sparks.to the frame and the possibility of sparks.
27y7S013.tif 27y7S013.tif 

Keep plugs, terminals, cables, and receptaclesKeep plugs, terminals, cables, and receptacles
in good condition to avoid shorts and sparks.in good condition to avoid shorts and sparks.
8c04076s.tif 8c04076s.tif 

Keep filler plugs firmly in place at all timesKeep filler plugs firmly in place at all times
except when checking the electrolyte level,except when checking the electrolyte level,

 when adding water  when adding water to the cells, or whento the cells, or when
checking the specific gravity.checking the specific gravity.

Make sure the vent holes in the filler plugs areMake sure the vent holes in the filler plugs are
open to permit the gas to escape from the cells.open to permit the gas to escape from the cells.
09g6s047.tif 09g6s047.tif 

DoDo not not  permit cleaning solution, dirt, or any permit cleaning solution, dirt, or any
foreign matter to enter the cells.foreign matter to enter the cells.

Make sure you install the correct size battery. AMake sure you install the correct size battery. A
smaller or lighter weight battery could seriouslysmaller or lighter weight battery could seriously
affect lift truck stability. See the lift truck’saffect lift truck stability. See the lift truck’s
specification plate for more information.specification plate for more information.
8b15012d.eps8b15012d.eps

 Ven Ventt
HoleHole

https://www.forkliftpdfmanuals.com/



  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  22.. SSaaffeettyy

Battery SafetyBattery Safety

PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 22--77

Never Never  plug a battery charger into the lift truck’s plug a battery charger into the lift truck’s
 battery connector battery connector. Plug . Plug the battery the battery charger onlycharger only
into the battery connector from the battery.into the battery connector from the battery.
8b15013d.eps8b15013d.eps
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Static PrecautionsStatic Precautions

Electronic circuit boards can containElectronic circuit boards can contain
Electrostatic Discharge Sensitive (ESDS)Electrostatic Discharge Sensitive (ESDS)
devices.devices.

Static charges can accumulate from normalStatic charges can accumulate from normal
operation of the lift truck as well as movementoperation of the lift truck as well as movement
or contact between non-conductive materialsor contact between non-conductive materials
(plastic bags, synthetic clothing, synthetic soles(plastic bags, synthetic clothing, synthetic soles
on shoes, styrofoam coffee cups, and so forth.)on shoes, styrofoam coffee cups, and so forth.)

 Accumulated static electricity can be Accumulated static electricity can be
discharged to a circuit board or component bydischarged to a circuit board or component by
touching the parts. Electrostatic Dischargetouching the parts. Electrostatic Discharge
(ESD) is also possible through the air when a(ESD) is also possible through the air when a
charged object is placed close to anothercharged object is placed close to another
surface at a different electrical potential.surface at a different electrical potential. StaticStatic

discharge can occur without seeing or feeling it.discharge can occur without seeing or feeling it.

 Whenever working on or near ES Whenever working on or near ESDS devices,DS devices,follow these precautions.follow these precautions.

•• WWear ear an Ean ESD wSD wrisrist stt straprap. Th. The wre wrist ist strstrapap
should be equipped with a 1 megohmshould be equipped with a 1 megohm
resistor to dissipate static charges slowly.resistor to dissipate static charges slowly.

•• ConConnecnect tht the wre wrist ist strstrap pap plug lug to tto the ghe grouroundnd
 jack on the lift truck. See jack on the lift truck. See FigFigururee 2-2-11 and and
FiFigugurere 2-2-22. If you cannot use the ground. If you cannot use the ground

 jack, connect the ground clip to an jack, connect the ground clip to an
unpainted, grounded surface on the liftunpainted, grounded surface on the lift
truck frame.truck frame.

FigFigure ure 2-12-1.. ESD ESD GroGround und JacJack - k - EleElectrctricaical Col Compmpartmartment ent 
9600_2252.jpg9600_2252.jpg

FiFigurgure 2e 2-2.-2. ESESD GD Grouround nd - O- Opeperatrator or CoCompmpartmartment ent 
9600_2139.jpg9600_2139.jpg

•• HanHandle dle circircuicuit bot boardards by s by the the edgedges oes onlynly..
 Avoid touching the edge connectors. Avoid touching the edge connectors.

•• If yIf you aou are rre remoemoviving ong or inr inststalallilingng
static-sensitive components, place themstatic-sensitive components, place them
on a correctly grounded anti-static mat.on a correctly grounded anti-static mat.

•• To tTo tranransposport srt stattatic sic sensensitiitive cve compomponeonentsnts,,
including failed components beingincluding failed components being
returned, place the components in anreturned, place the components in an
anti-static bag or box (available from youranti-static bag or box (available from your
local authorized Raymond dealer).local authorized Raymond dealer).

 Test the wrist strap and related accessories Test the wrist strap and related accessories
 before each use to make sure they are working before each use to make sure they are working
correctly.correctly.

FigFigururee 2-2-33 shows the components of the shows the components of the
Raymond anti-static field service kit,Raymond anti-static field service kit,
P/NP/N 1-187-059. 1-187-059. The kit inThe kit includes a wrcludes a wrist strap,ist strap,
ground cord, and static-dissipative workground cord, and static-dissipative work
surface (mat). Follow the instructions surface (mat). Follow the instructions packagedpackaged

 with the kit. with the kit.

ESD Ground Jack ESD Ground Jack 

ESD Ground Jack ESD Ground Jack 
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FigFigure ure 2-32-3.. AntAnti-Si-Stattatic Kic Kit wit with ith WWrisrist Stt Strap rap and and Mat Mat 
2mat2.tif 2mat2.tif 

 Wrist  Wrist straps (P/Nstraps (P/N 1-187-058/001) 1-187-058/001) are availableare available
in quantities of 25.in quantities of 25.

 A w A wrist rist strap strap tester tester (P/N(P/N 1-187-060/100) 1-187-060/100) is ais alsolsoavailable.available.

Contact your local Raymond dealer forContact your local Raymond dealer for
information.information.
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 Jacking Safety  Jacking Safety 

Some maintenance procedures require the liftSome maintenance procedures require the lift
truck to be jacked up. To safely jack the truck:truck to be jacked up. To safely jack the truck:

1.1. Lower Lower the cathe carriarriage ange and ford forks comks completelpletely toy to

the floor. Remove any load.the floor. Remove any load.
2.2. PlaPlace ace all coll contrntrols iols in nen neutrutral.al.

3.3. BloBlock the whck the wheels to peels to preverevent movnt movemenement oft of
the vehicle.the vehicle.

4.4. Turn thTurn the key swe key switch Oitch OFF and dFF and discoisconnennectct
the battery the battery connector.connector.

5.5. If posIf possible, sible, stabilstabilize thize the top e top of thof the maste mast
 with an overhead cha with an overhead chain hoist.in hoist.

6.6. PlaPlace the jace the jack undck under the der the desigesignatnateded
 jacking points. See jacking points. See FiFigugurere 2-2-44 and and
FiFigugurere 2-2-55..

Use extreme care when the lift truck isUse extreme care when the lift truck is
jacked up. Never block the lift truckjacked up. Never block the lift truck
between the carriage and between the carriage and the floor.the floor.
Keep hands and feet clear while jackingKeep hands and feet clear while jacking
the lift truck. After the lift truck isthe lift truck. After the lift truck is
jacked, place solid blocks or jack standsjacked, place solid blocks or jack stands
beneath it to support it.beneath it to support it. Do not Do not  rely on rely on
the jack alone to support the lift truck.the jack alone to support the lift truck.

7.7. To jack the baseleg:To jack the baseleg: Place the jack in the Place the jack in the
designated jacking position. Seedesignated jacking position. See
FiFigurguree 2-2-44. Jack the lift truck up just high. Jack the lift truck up just high
enough to raise the load wheel enough to raise the load wheel off the floor,off the floor,

no more than 0.5 in. (13 mm). Place ano more than 0.5 in. (13 mm). Place a block under the baseleg as shown. block under the baseleg as shown.

FiFigugure 2re 2-4-4.. JaJackckining ang and Bld Blocockiking Bng Basaselelegeg
8c04078s.tif 8c04078s.tif 

8.8. To jack the tractor To jack the tractor : Place the jack in the: Place the jack in the
designated jacking position. Dodesignated jacking position. Do not not  jack jack
under the removable bumper. Seeunder the removable bumper. See
FigFigururee 2-2-55. Jack one side of the lift truck. Jack one side of the lift truck
so that the drive tire is off the floor noso that the drive tire is off the floor no
more than 2 in. (50 mm). Block that side ofmore than 2 in. (50 mm). Block that side of

the lift truck in place. Then jack up thethe lift truck in place. Then jack up the
other side of the lift truck in the sameother side of the lift truck in the same
mannermanner. Block that side in . Block that side in place.place.

FiFigugure 2re 2-5-5.. JaJackckining ang and Bld Blocockiking Tng Traractctor or 
 jacksafe.JPG jacksafe.JPG

0.5 in. (13 mm)0.5 in. (13 mm)
off floor max.off floor max.

Do notDo not
jack herejack here
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Blocking and LiftingBlocking and Lifting
Safety Safety 

Blocking the CarriageBlocking the Carriage

Do not block against the platform floor;Do not block against the platform floor;
use the edge of the platform. Do notuse the edge of the platform. Do not
block the carriage against block the carriage against the floor.the floor.

FiFigugure re 2-2-6.6. BlBlocockiking ng CaCarrrriaiage ge 
8C11031Hr.TIF 8C11031Hr.TIF 

Blocking Load HandlerBlocking Load Handler
FiFigugure 2re 2-7-7.. BlBlocockiking Lng Loaoad Had Handndleler r 
2912_001.tif 2912_001.tif 

Lifting MotorsLifting Motors

Secure a hoist to the traction motor with 2Secure a hoist to the traction motor with 2

straps cross-wrapped as shown instraps cross-wrapped as shown in FiFigugurere 2-2-88..
FiFigugure re 2-2-8.8. LiLiftftining g TTraractctioion Mn Mototor or 
liftingmotor.jpgliftingmotor.jpg
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 W Welding Safety elding Safety 

Flame cutting or welding on paintedFlame cutting or welding on painted

surfaces can produce potentiallysurfaces can produce potentially
harmful fumes, smoke, and vapors.harmful fumes, smoke, and vapors.
Before doing flame cutting or welding,Before doing flame cutting or welding,
remove the coating from the area whereremove the coating from the area where
the operation(s) will the operation(s) will occuroccur..

Coating removal can occur byCoating removal can occur by
mechanical methods, chemical methods,mechanical methods, chemical methods,
or a combination of methods. Do flameor a combination of methods. Do flame
cutting and/or welding operations onlycutting and/or welding operations only
in well-ventilated areas, using localin well-ventilated areas, using local
exhaust if exhaust if necessarynecessary..

Before working on this lift truck, make sure:Before working on this lift truck, make sure:

•• FiFire prre prototectectioion eqn equipuipmenment is net is neararbyby..
•• YYou kou knonow whw where ere ththe nee neararest est eyeeyewawashsh

station is.station is.
04g6s059.eps04g6s059.eps

Disconnect the battery before youDisconnect the battery before you
attempt to inspect, service, or repair theattempt to inspect, service, or repair the
lift truck.lift truck.

8b15009d.eps8b15009d.eps

•• CheCheck fck for or shoshorts rts to to fraframe ame as des descrscribeibed ond on
papagege 5-5-33. If you detect any shorts, correct. If you detect any shorts, correct
them before you weld.them before you weld.

•• ClCleaean n ththe ae arerea a to to be be weweldldeded..

•• ProProtect tect all all liflift tt trucruck ck compomponeonents nts frofromm
heat, weld spatter, and debris.heat, weld spatter, and debris.

•• AtAttatach tch the ghe grouround cnd cabable ale as cls close tose to tho thee
 weld area as possible. weld area as possible.

•• Do Do not not welweld nd near ear elecelectritrical cal compcomponeonentsnts..

•• If If yoyou muu must st weweld ld nenear ar ththe be batatteteryry
compartment, remove the battery from thecompartment, remove the battery from the
lift truck.lift truck.

•• DisDisconnconnect ect all all elecelectritrical cal circircuicuit ct cardardss
 before welding. When you are finished before welding. When you are finished
 welding, reconnect  welding, reconnect all circuit carall circuit cards and ds and dodo
ground tests and electrical inspectionsground tests and electrical inspections

 before operating the lift truck. before operating the lift truck.
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IntroductionIntroduction

 This manual provides information for This manual provides information for
maintenance and repair of themaintenance and repair of the ModelModel

9600/9700 Swing-Reach 9600/9700 Swing-Reach ®® lift truck by lift truck by
Raymond.Raymond.

 This manual contains the most current and This manual contains the most current and
accurate procedures, drawings, andaccurate procedures, drawings, and
photographs available at the time ofphotographs available at the time of
publication. Subsequent releases of thispublication. Subsequent releases of this
product may differ slightly from that shownproduct may differ slightly from that shown
here. Accordingly, some changes in parts,here. Accordingly, some changes in parts,
layout, or procedures may not be reflected inlayout, or procedures may not be reflected in
this manual.this manual.

For the latest information on yourFor the latest information on your Raymond Raymond  lift lift
truck, contact your local authorized Raymondtruck, contact your local authorized Raymond
dealer.dealer.
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Lift Truck SpecificationsLift Truck Specifications

 This lift truck is rated for performance by load This lift truck is rated for performance by load
center, load weight, and load height with forkscenter, load weight, and load height with forks
and/or platform elevated.and/or platform elevated.

Review the specification plate located on the liftReview the specification plate located on the lift
truck’s left mast upright for detailed loadtruck’s left mast upright for detailed load
capacity and load center information. Seecapacity and load center information. See
FiFigugurere 3-3-11..

Due to continuous product improvement,Due to continuous product improvement,
specifications are subject to change withoutspecifications are subject to change without
notice or obligation.notice or obligation.

FigurFigure 3-1e 3-1.. Lift Lift TrTruck Suck Specipecificafication tion PlatPlate e 
SPECTAG.WMF 412-852_C.EPSSPECTAG.WMF 412-852_C.EPS

412-852412-852

(in./mm)(in./mm)
Greene, New York 13778Greene, New York 13778

VERTICALVERTICAL

GIVE MODEL AND SERIAL NUMBER IN ALL CORRESPONDENCE.GIVE MODEL AND SERIAL NUMBER IN ALL CORRESPONDENCE.
OF MANUFACTURE FOR TYPE E INDUSTRIAL TRUCKS WHEN EQUIPPED WITH OF MANUFACTURE FOR TYPE E INDUSTRIAL TRUCKS WHEN EQUIPPED WITH TYPE EO BATTERY.TYPE EO BATTERY.
MANUFACTURED TO COMPLY WITH MANDATORY REQUIREMENTS OF ANSI/ITSDF B56.1 PART III EFFECTIVE ON MANUFACTURED TO COMPLY WITH MANDATORY REQUIREMENTS OF ANSI/ITSDF B56.1 PART III EFFECTIVE ON THE DATETHE DATE

HORIZONTAL MOTION OF BATTERY MUST HORIZONTAL MOTION OF BATTERY MUST NOT EXCEED 0.5 INCHES/ 12.7MM.NOT EXCEED 0.5 INCHES/ 12.7MM.

Without BatteryWithout Battery

ATTACH RESTRAINT TO BATTERY COMPARTMENT AS REQUIRED.ATTACH RESTRAINT TO BATTERY COMPARTMENT AS REQUIRED.

MMiinniimmuumm AAttttaacchhmmeenntt

With Maximum BatteryWith Maximum Battery
(l(lbb./kg)./kg) (l(lbb./kg)./kg)

MaximumMaximum

P.O. Box 130P.O. Box 130
Raymond CorRaymond Corpporationoration

(A.H.)(A.H.)

Hour RateHour Rate

MMooddeell SSeerriiaal  l  NNuummbbeerr Battery Volts Nominal WidthBattery Volts Nominal Width

TTrruucck  k  WWeeiigghhtt BBaatttteerry  y  WWeeiigghhtt BBaatttteerry  y  MMaaxx.  .  RRaatteed  d  CCaappaacciittyy

MAXIMUMMAXIMUM

600 mm600 mm23.6 IN.23.6 IN.

MAXIMUMMAXIMUM
CCAAPPAACCIITTYY CCAAPPAACCIITTYY

CC

BB

AA
DD

LOADLOAD
CENTERCENTER

DIM.DIM.
AA

DIM.DIM.
CC

DIM.DIM.
DD

DIM.DIM.
AA

DIM.DIM.
CC

DIM.DIM.
DD

  F  F  L  L  O  O
  O  O  R  R

BB

iinn.. mmmm

llbb.. kgkgiinn.. iinn..iinn.. mmmmmmmm mmmm

CCAAPPAACCIITTYY CCAAPPAACCIITTYY

Raymond modelRaymond model

Serial numberSerial number

 Approximate weight Approximate weight
of lift truck minusof lift truck minus
batterybattery, load, , load, andand
operatoroperator

 Approximate weight Approximate weight
of lift truck withof lift truck with
battery installed,battery installed,
minus load andminus load and
operatoroperator

Maximum loadMaximum load
capacity for this liftcapacity for this lift
truck truck 

Nominal battery voltageNominal battery voltage

Power rating ofPower rating of
battery battery 

Maximum batteryMaximum battery
 weight for this lift weight for this lift
truck truck 

Minimum batteryMinimum battery
 weight for this lift weight for this lift
truck truck 

Battery weight mustBattery weight must
be between thebe between the
minimum andminimum and
maximum weightmaximum weight

  

Nominal battery widthNominal battery width

Hour rating of battery Hour rating of battery 
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Installation InstructionsInstallation Instructions

Inspect the units as received for damage inInspect the units as received for damage in
transit. You should have the following:transit. You should have the following:

•• MasMast at assemssembly bly and and diadiagongonal al suppsupport ort armsarms

on a pair of skidson a pair of skids
•• TracTractor tor assassembembly, ly, witwith 2 h 2 batbattertery gy gateates,s,

glass mast guard (if so equipped), sideglass mast guard (if so equipped), side
covers, and parts carton on a skidcovers, and parts carton on a skid

•• FuFull bll bodody hay harnrnesess ans and ted tethther er 

•• CCaabblle ce cllaammppss

•• MiMiscscelellalaneneouous hs harardwdwararee

•• LifLift Rt Refeeferenrence ce ProProx sx switwitch ch and and brabrackecket t 

Equipment RequiredEquipment Required

In addition to normal tools, you should have theIn addition to normal tools, you should have the
following available at the installation site:following available at the installation site:

•• A hoA hoist ist or cor cranrane wie with a th a capcapaciacity oty of 5 f 5 tontonss
(4540 kg) for a Model 9600 mast, or 10(4540 kg) for a Model 9600 mast, or 10
tons (900tons (90000 kg) for a Model 97kg) for a Model 9700 mast.00 mast.
Ceiling clearance must be greater than theCeiling clearance must be greater than the
lift truck’s collapsed height dimension. Iflift truck’s collapsed height dimension. If
erecting a Model 9700 mast by means oferecting a Model 9700 mast by means of
two lift trucks and a structural tubingtwo lift trucks and a structural tubing
lifting bar, the lift trucks should have alifting bar, the lift trucks should have a
capacity of 8000 lbs. (3632 kg) each.capacity of 8000 lbs. (3632 kg) each.

•• A 30A 3000 l00 lb. (b. (1361362 kg2 kg) ca) capacpacity ity liflift trt truck uck forfor
handling the tractor handling the tractor 

•• HoHoist ist slislingngs of s of suisuitatablble cae capapacicity ty 

•• ThrThree lee lengengths ths of hof heaveavy chy chain ain of sof suituitablablee

capacity capacity 
•• Two Two woowooden den supsupporport bt bloclocks 3ks 3.5 .5 in. in. (9 c(9 cm)m)

 wide by 2 in. (5  wide by 2 in. (5 cm) high by 12 in. cm) high by 12 in. (30 cm)(30 cm)
to 20 in. (51 cm) long for placement underto 20 in. (51 cm) long for placement under

 baselegs baselegs

 Assembly Pr Assembly Procedureocedure

•• PerfPerform orm thithis prs proceocedurdure wie with ath a

minimum of two technicians.minimum of two technicians.•• Do not Do not  permit observers to stand permit observers to stand
nearby.nearby.

•• Do not Do not  allow distractions during allow distractions during
setup of the lift truck.setup of the lift truck.

•• WeWear glar gloveoves, ss, safeafety glty glassasses,es,
steel-toed safety boots, and a safetysteel-toed safety boots, and a safety
helmet (hard hat).helmet (hard hat).

•• PlaPlace thce the mase mast and tt and tractractor skor skids iids inn
an open area where it is safe toan open area where it is safe to
 work. work.

•• UnaUnassessemblmbled lifed lift truct truck comk componponentsents
are heavyare heavy, unstable, , unstable, and difficult toand difficult to
handle. Use extreme caution whenhandle. Use extreme caution when

lifting and assembling the lift truck.lifting and assembling the lift truck.
•• Do not Do not  stand the mast up if the stand the mast up if the

mini-mast is not centeredmini-mast is not centered
side-to-side in the main carriage.side-to-side in the main carriage.

•• Do not Do not  remove the steel banding remove the steel banding
securing the main carriage or thesecuring the main carriage or the
mini-mast, nor the wood stringers inmini-mast, nor the wood stringers in
the lower traverse rack, until thethe lower traverse rack, until the
main mast is upright.main mast is upright.

1.1. Cut aCut and dind discascard thrd the bane bandinding on thg on thee
tractor. Cartractor. Carefully set aside the efully set aside the tractor sidetractor side
covers, glass mast guard (if so equipped),covers, glass mast guard (if so equipped),
and parts carton. Remove forks fromand parts carton. Remove forks from
tractor skid.tractor skid.

2.2. RemRemove diove diagoagonal sunal suppopport arms frt arms from therom the
mast skid.mast skid.

3.3. StaStatic strtic straps miaps might haght have beeve been remon removedved
prior to shipment or might have beenprior to shipment or might have been
repositioned so as not to protrude belowrepositioned so as not to protrude below
the mast. If they are not already installed,the mast. If they are not already installed,
install two static straps at the base of theinstall two static straps at the base of the
mast. Position static straps at a 45° anglemast. Position static straps at a 45° angle
to the floto the flooror..

4.4. Cut aCut and dind discard scard the bthe bandinanding secug securing ring thethe
mast to its skid(s).mast to its skid(s). Do not remove bandingDo not remove banding

securing the mini-mast or the bandingsecuring the mini-mast or the banding

securing the carriage to the mast until thesecuring the carriage to the mast until the

mast is standing upright.mast is standing upright.
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5.5. Cut aCut and dind discard scard the cathe cable tible ties secures securing ting thehe
over-the-mast hoses and cables.over-the-mast hoses and cables. Do not cutDo not cut

the cable ties securing the hose and cablethe cable ties securing the hose and cable

slap pads to the hoses and cable on theslap pads to the hoses and cable on the

outboard side of the cylinders.outboard side of the cylinders. These These
remain on the lift truck.remain on the lift truck.

6.6. Use tUse two lifwo lift trut trucks of cks of suitabsuitable caple capacity acity toto
lift the mast off the skid(s). Remove andlift the mast off the skid(s). Remove and
discard skid(s). Carefully lower mast todiscard skid(s). Carefully lower mast to
floor.floor.

7.7. Model Model 9600: 9600: Attach Attach two 5-two 5-ton hton hoist stoist strapsraps
around the main mast and telescopicaround the main mast and telescopic
crossties.crossties.

NNOTEOTE:: Model 9600 alternate method: PositionModel 9600 alternate method: Position
the lifting truck as shown inthe lifting truck as shown in FigFigureure 3-3-22  
and secure a heavy chain around theand secure a heavy chain around the
fork carriage of the lifting truck and fork carriage of the lifting truck and thethe
mast crosstie. Slowly and carefully raisemast crosstie. Slowly and carefully raise
the mast erect. Seethe mast erect. See FigFigururee 3-3-33. Lift very. Lift very
slowly at the point where the weight ofslowly at the point where the weight of

the mast goes forward of the pivot point.the mast goes forward of the pivot point.

FigurFigure 3-2.e 3-2. 9600 M9600 Mast East Erectirection, Alon, Alternaternate Mete Method thod 
1750_005.tif 1750_005.tif 

FiguFigure 3-3.re 3-3. 9600 M9600 Mast East Erectirection Usion Using Lifng Lift Trt Truck uck 
1750_003.tif 1750_003.tif 

8.8. ModModel 970el 9700: Att0: Attach twach two 10-to 10-ton hoion hoistst
straps around the second main mast andstraps around the second main mast and
telescopic crossties.telescopic crossties. See FSee Figuigurere 3-43-4..

FiguFigure 3-re 3-4.4. 9700 9700 Mast Mast StraStrapped pped to Hto Hoist oist 
3052_009.tif 3052_009.tif 

On a Model 9700 mast,On a Model 9700 mast, do not do not  wrap wrap
hoist strap around the uppermosthoist strap around the uppermost
crosstie, only the main mast andcrosstie, only the main mast and
telescopic crossties.telescopic crossties.

NNOTEOTE:: Model 9700 alternate method: Insert aModel 9700 alternate method: Insert a
length of suitable structural tubinglength of suitable structural tubing
through the 6 in. (15 cm) hole in thethrough the 6 in. (15 cm) hole in the

lifting flange. This flange is a part of thelifting flange. This flange is a part of theModel 9700 mast lower crosstie. SeeModel 9700 mast lower crosstie. See

Note RoutingNote Routing
of Strapsof Straps
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FiFigugurere 3-3-55. If you are using two lift. If you are using two lift
trucks to erect the mast, a 160 in. (407trucks to erect the mast, a 160 in. (407
cm) length is recommended for thecm) length is recommended for the
tubing. Seetubing. See Table Table 3-13-1 for specifications for specifications
on structural tubing.on structural tubing.

TTabable le 3-13-1.. StrStructucturaural Tl Tubiubing ng SpSpeciecificficatiationsons

FigFigure 3-ure 3-5.5. 9709700 Mas0 Mast Lift Liftinting Flag Flange nge 
1750_027.tif 1750_027.tif 

 Attach and secure 10-ton hoist straps Attach and secure 10-ton hoist straps
around the structural tubing on both sidesaround the structural tubing on both sides
of the mast.of the mast.

If you are lifting the mast with lift trucksIf you are lifting the mast with lift trucks

instead of a hoist, chain or clamp theinstead of a hoist, chain or clamp the

structural tubing to the fork cstructural tubing to the fork carriage ofarriage of
the lift trucks.the lift trucks.

9.9. Raise Raise the mthe mast aast and cnd carriaarriage sege section ction erecterect
and hold in a level position. and hold in a level position. Block the backBlock the back
edge of the mast with wooden blocks. Seeedge of the mast with wooden blocks. See
FigFigururee 3-3-66..

FiFigurgure e 3-63-6.. MasMast t BloBlockecked d 
1750_007.tif 1750_007.tif 

10.10. Pull Pull hydrhydraulic aulic hoses hoses and and wire wire guidaguidancence
cable (if so equipped) out the hole near thecable (if so equipped) out the hole near the
left side of the base of the mast. Pullleft side of the base of the mast. Pull
over-the-mast cables out the hole in theover-the-mast cables out the hole in the
top of the base of the mast near the righttop of the base of the mast near the right
side. Pull Model 9600 work light cable (ifside. Pull Model 9600 work light cable (if
so equipped) out the cutout in the back ofso equipped) out the cutout in the back of
the mast approx. 4 ft. (1.2 m) from thethe mast approx. 4 ft. (1.2 m) from the

floor on the right side.floor on the right side.

FiguFigure 3-7re 3-7.. PulliPulling Hydng Hydrauliraulic Hosc Hoses Thres Through Mough Mast ast 
7k24122s.tif 7k24122s.tif 

StructuralStructural
 Tubing Type Tubing Type

OD/OD/
SizeSize

 W Wallall
 Thickness Thickness

 ASTM ASTM

5 in. Round5 in. Round
 Type ERW  Type ERW 

5  5  iinn.. 00..5  5  iinn.. AA550000
Grade BGrade B
or Cor C

5 in. Round5 in. Round
ScheduleSchedule
160160

5.6 in.5.6 in.
nominalnominal

0.62 in.0.62 in.
nominalnominal

 A53 Type A53 Type
E GradeE Grade
BB

5 in. XXS5 in. XXS
RoundRound

0.75 in.0.75 in.
nominalnominal

 A53 Type A53 Type
 A Grade A Grade
 A or B A or B

SSqquuaarree 44xx4  4  iinn.. 00..5  5  iinn.. AA550000

Grade BGrade B
or Cor C

Lifting FlangeLifting Flange
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11.11. InstaInstall Lill Lift Rft Refereneference Pce Prox swrox switch itch andand
 bracket. bracket.

12.12. Using Using a lift a lift truck, truck, positiposition the on the tracttractor inor in
alignment with the mast. Seealignment with the mast. See FiFigugurere 3-3-88..

FigFigure 3ure 3-8.-8. MatMating Ting Tracractor to Mtor to Masast t 
1750_008.tif 1750_008.tif 

13.13. ConConnecnect the ovt the over-ther-the-me-mast caast cableble

connectors to the correct tractor cableconnectors to the correct tractor cable
connectors at the mast-to-tractor cableconnectors at the mast-to-tractor cable
connection panel. Seeconnection panel. See FiFigurguree 3-3-99..

FigurFigure 3-9.e 3-9. Mast Mast to Tto Tractractor Cabor Cable Cole Connectnnectionsions
9600_2194.jpg9600_2194.jpg

14.14. Mate Mate the trthe tractor actor to the to the mast, mast, engagengaging thing thee
locating pins in the tractor with the holeslocating pins in the tractor with the holes
in the mast frame.in the mast frame.

15.15. From From the the battebattery cory compartmpartment, ment, thread thread 44
mounting bolts and washers through themounting bolts and washers through the
top of the tractor frame into the mast.top of the tractor frame into the mast.

 Thread 7  Thread 7 mounting bolts mounting bolts and washerand washers intos into
the bottom of the tractor frame into thethe bottom of the tractor frame into the
mast. Using a torque wrench, torque tomast. Using a torque wrench, torque to
350 ft. lb. (475 Nm). See350 ft. lb. (475 Nm). See FigFigururee 3-3-1010..

Figure 3-10.Figure 3-10. Mast-TMast-Tractor Mounting Bolts, Loweractor Mounting Bolts, Lower r 
7k24106s.tif 7k24106s.tif 

Diagonal support arms weigh approx.Diagonal support arms weigh approx.
60 lb. (27 kg)60 lb. (27 kg)

16.16. InstaInstall thll the die diagonal agonal supporsupport armst arms. Se. Securecure
clevis pins with snap rings, flat side clevis pins with snap rings, flat side of theof the
ring to the inside ring to the inside of the tractor. Seeof the tractor. See
FigFigureure 3-13-111..

Figure 3-11.Figure 3-11. Support Arm InstallatioSupport Arm Installation to Tractor n to Tractor 
7k24103s.tif 7k24103s.tif 

17.17. AppApply threly thread-ad-locklocking coming compoupoundnd
(P/N(P/N 990-990-571) to upper moun571) to upper mounting boltting bolt
threads. Thread the upper mounting bolt,threads. Thread the upper mounting bolt,
tighttighten, and torqen, and torque to 70ue to 70 ft. lb. (95 Nm)ft. lb. (95 Nm)..

 Tighten jam nuts against crosstie and Tighten jam nuts against crosstie and
support arm. Seesupport arm. See FiFigugurere 3-3-1212..

Locating PinLocating Pin

MountingMounting
BoltsBolts
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Figure 3-12.Figure 3-12. Support Arm InstSupport Arm Installation to Maallation to Mast st 
9600_2188.jpg9600_2188.jpg

18.18. InstalInstall the l the battebattery sry spacerpacer, if , if used.used.

1919.. ReRemovmove hoe hoist ist ststrarap.p.

20.20. Cut aCut and dind discarscard the sd the steel bteel bandandinging
securing the carriage to the mast. Removesecuring the carriage to the mast. Remove
the bolt securing the mini-mast. Cut andthe bolt securing the mini-mast. Cut and
discard the cable ties and woodendiscard the cable ties and wooden
stringers that center the mini-mast in thestringers that center the mini-mast in the

lower traverse rack. Remove the blockinglower traverse rack. Remove the blocking
 between mini-mast and mini-mast lift between mini-mast and mini-mast lift
cylinder.cylinder.

Use correct electrostatic dischargeUse correct electrostatic discharge
precautions.precautions. See “Static Precautions” onSee “Static Precautions” on
papagege 2-2-8.8.

21.21. Feed tFeed the elehe electricactrical cabl cables, ales, and cand cables fbles foror
the travel light (if so equipped),the travel light (if so equipped),
end-of-aisle sensor (if so equipped), andend-of-aisle sensor (if so equipped), and

 wire guidance sensor (if  wire guidance sensor (if so equipped) fromso equipped) from
the mast through the tractor opening andthe mast through the tractor opening and
connect to the Tractor Manager and Wireconnect to the Tractor Manager and Wire

Guidance Filter Card at JW1 (if soGuidance Filter Card at JW1 (if so
equipped). Connect standard cables toequipped). Connect standard cables to
interconnection points.interconnection points.

22.22. ConneConnect thct the hyde hydraulic raulic hoses hoses at that the botte bottomom
of the battery compartment. Make sure theof the battery compartment. Make sure the
O-ring is in place on the male fitting. SeeO-ring is in place on the male fitting. See

FiFigugurere 3-3-1313..
Figure 3-13.Figure 3-13. Hydraulic HoHydraulic Hose Connectionse Connection
7k24093s.tif 7k24093s.tif 

23.23. If thIf they arey are not e not alreaalready in dy in place, place, instalinstalll
 battery rollers. Install a fully charged battery rollers. Install a fully charged
 battery, using a suitable battery battery, using a suitable battery
installation device. Install battery gates.installation device. Install battery gates.

24.24. MakMake sure te sure the grhe ground wound wire to tire to the bohe bottomttom
of the seat is installed. Seeof the seat is installed. See FigFigureure 3-13-144..

Figure 3-14.Figure 3-14. Operator SeaOperator Seat Ground Wire t Ground Wire 
1750_026.tif 1750_026.tif 

25.25. InsInstaltall the gll the glass maass mast gust guardard, if so, if so
equipped. Make sure brackets areequipped. Make sure brackets are
installed with mounting screws on theinstalled with mounting screws on the
tractor side of the glass, so that the glasstractor side of the glass, so that the glass
lines up with the back of the operatorlines up with the back of the operator

compartment, without any “ledge” or “jog.”compartment, without any “ledge” or “jog.”

Cross-TieCross-Tie

Support ArmSupport Arm

Upper Mounting BoltUpper Mounting Bolt
ToTorque trque to 70o 70 ft. lb.ft. lb.
(95 Nm)(95 Nm)

  

 Jam Jam
NutsNuts

Ground WireGround Wire
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 This is important for the mounting of th This is important for the mounting of thee
Supplemental Operator Display.Supplemental Operator Display.

26.26. InstaInstall thll the Sue Supplemenpplemental Otal Operatperator Dior Displaysplay
on the glass or mesh mast guard.on the glass or mesh mast guard.

27.27. Remove Remove plastplastic wic wrapprapping ing from from controcontroll
handles and arms.handles and arms.

28.28. BleBleed thed the hyde hydrauraulic sylic systemstem.. See “BleedingSee “Bleeding
the Hydrthe Hydraulic Systaulic System” on pageem” on page 7-747-74..

29.29. GreGrease sase steeteerinring ring ring geag gearr..

30.30. Grease Grease the trthe traverse averse racks racks and aand areas on reas on thethe
top and bottom of the carriage where thetop and bottom of the carriage where the
sliders ride.sliders ride.

3131.. InInststalall thl the foe forkrks.s.

3232.. InInstastall ll covcoverers.s.

33.33. Run WRun Wire Guire Guidaidance Lnce Learnearn. Ref. Refer toer to
pagepage 3-343-34..

3344.. PPererffoormrm Test Test O62O62 –– Lower Sol [LowerLower Sol [Lower
SolenoSolenoid (SOL1)id (SOL1)] (page] (page 6-1536-153))..

35.35. InstaInstall optll optional ional equipmequipment suent such as ch as lightlights,s,
fan, and so on. If so equipped, set Liftfan, and so on. If so equipped, set Lift
Limit with Bypass heights per customerLimit with Bypass heights per customer
requirements.requirements. See “Configuration andSee “Configuration and

 Truck Setup Options” on page Truck Setup Options” on page 3-12.3-12.
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FlashWareFlashWare

Overview Overview 

FlashWare is used on many different modelFlashWare is used on many different model

trucks with different “Manager” configurations.trucks with different “Manager” configurations.
 The 9600/9700 uses the same “Vehicle The 9600/9700 uses the same “Vehicle
Manager” for the Tractor and Carriage Manager.Manager” for the Tractor and Carriage Manager.
Unique software is loaded into the device and aUnique software is loaded into the device and a
harness/jumper configuration is used toharness/jumper configuration is used to
identify the component. Refer toidentify the component. Refer to “Schematics”“Schematics”
on on pagpagee A-1A-199..

FlashWare allows you to update software, view,FlashWare allows you to update software, view,
and configure options on the lift truck throughand configure options on the lift truck through
the following features:the following features:

•• UpdUpdate ate VVehiehicle (cle (TracTractortor) Ma) Managnager Ser Softoftwarwaree

•• CleClear Par Primrimary ary MemMemory ory (tr(truck iuck idendentiftificaicatiotionn
data from CM)data from CM)

•• ReReset set FaFactoctory ry DeDefafault ult SeSettttiningsgs

•• BSBSOC OC CaCalilibbraratitionon

•• CleClear ar ManManageagers rs (Trac(Tractor tor and and CarCarriariage)ge)

•• ViView/ew/UpdUpdate ate CarCarriariage Mge Manaanager ger SofSoftwatwarere

•• ViView/ew/InsInstaltall/Ul/Updapdate te PowPower er Amp Amp SofSoftwatwarere

•• UpUpdadate Cate Carrrriaiage Mage Mananageger Sofr Softwtwararee

•• InInstastall ll ClCleaearered (d (NeNew) w) MaMananageger r 

For more detailed FlashWare information, clickFor more detailed FlashWare information, click
on Help and selecton Help and select Help TopicsHelp Topics from the menu from the menu

 bar. bar.

FlashWaFlashWare can be installed re can be installed on anyon anyIBM-compatible PC. The PC communicates withIBM-compatible PC. The PC communicates with
the truck software via a serial (9 pin) or USBthe truck software via a serial (9 pin) or USB
port.port.

Installing FlashWare on PCInstalling FlashWare on PC

If you are a customer service technician, obtainIf you are a customer service technician, obtain
FlashWare from your FlashWare from your Raymond dealer.Raymond dealer.

If you are a Raymond dealer technician, obtainIf you are a Raymond dealer technician, obtain
FlashWaFlashWare from the iNet re from the iNet software downloadsoftware download
site.site.

 To install  To install FlashWFlashWare on are on the PCthe PC, double-click , double-click thetheinstallation file and follow the instructions oninstallation file and follow the instructions on

the screen. The software package is athe screen. The software package is a
self-extracting executable file. Read theself-extracting executable file. Read the
“Readme” file in the software package for the“Readme” file in the software package for the
latest detailed installation instructions.latest detailed installation instructions.

Connecting PC to Truck Connecting PC to Truck 

 There are two methods available to connect the There are two methods available to connect the
PC to a manager:PC to a manager:

•• USB to USBUSB to USB - this method requires the - this method requires the
correct drivers to be installed on the PC.correct drivers to be installed on the PC.

 Typically, this type of connection is much Typically, this type of connection is much
faster than a serial connection. With thefaster than a serial connection. With the
key switch OFF, connect cable P/Nkey switch OFF, connect cable P/N
610-809/210 to a USB port on the PC and610-809/210 to a USB port on the PC and
the P3 connector on the P3 connector on the manager. Seethe manager. See
FiFigugurere 3-3-1515..

•• Serial to SerialSerial to Serial - this method requires a - this method requires a
surge protector (P/N 154-010-801) to besurge protector (P/N 154-010-801) to be
connected in series with the cable toconnected in series with the cable to

protect the PC.protect the PC.   With the key switch OFF With the key switch OFF,,
connect a standard 9-pin serial cable to aconnect a standard 9-pin serial cable to a
serial port on the PC and the J9 connectorserial port on the PC and the J9 connector
on the manager. Seeon the manager. See FiFigugurere 3-3-1515..

Figure 3-15.Figure 3-15. Truck FlashWTruck FlashWare Connectionsare Connections
1750_026.tif 1750_026.tif 

Manager ConnectionManager Connection

 The Tractor Manager is the primary FlashW The Tractor Manager is the primary FlashWareare
connection point. However, when it is nececonnection point. However, when it is necessaryssary
to communicate with or clear a Carriageto communicate with or clear a Carriage
ManagerManager, the PC must be , the PC must be connected directly toconnected directly to
the Carriage the Carriage ManagerManager..

USB connector (P3)USB connector (P3)Serial connector (J9)Serial connector (J9)

https://www.forkliftpdfmanuals.com/



  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  33.. SSyysstteemms  s  OOvveerrvviieeww

FlashWareFlashWare

PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 33--1111

Tractor ManagerTractor Manager

Connect FlashWare to the Tractor Manager to:Connect FlashWare to the Tractor Manager to:

•• enenabablele/d/disisabable le opoptitiononss

•• updupdate ate TM, TM, CM, CM, LPALPA, a, and nd TPA TPA sofsoftwatwarere

•• cclleeaar r mmaannaaggeer r 
•• rereseset ft facactotory ry dedefafaulultsts

•• insinstaltall TM l TM sofsoftwatware ire into nto a ba blanlank mak managnager er 

Carriage ManagerCarriage Manager

Connect FlashWare directly to the CarriageConnect FlashWare directly to the Carriage
Manager to:Manager to:

•• insinstaltall CM l CM sofsoftwatware ire into nto a ba blanlank mak managnager er 

•• cclleeaar  r  CCMM

Starting Starting FlashWFlashWareare
1.1. With With the kthe key swey switch Oitch ON, doN, double-cuble-click tlick thehe

FlashWFlashWare icon on the are icon on the main desktopmain desktop
screen or navigate via Start > Programs >screen or navigate via Start > Programs >
FlashWFlashWare. The truck are. The truck opening screenopening screen
appears. Seeappears. See FigFigururee 3-3-1616..

Figure 3-16.Figure 3-16. Truck OTruck Opening Screepening Screenn
9600FW_3-15.jpg9600FW_3-15.jpg

NNOTEOTE::  When entering or using FlashW When entering or using FlashWare, it isare, it is
normal for Code 57 to display.normal for Code 57 to display.

2.2. FroFrom thm the mene menu bau barr, cl, clickick
“Communications”, then select the“Communications”, then select the
applicable connection type:applicable connection type:

•• COCOMx Mx (9(9-p-pin in SeSeririalal))

•• CCOOMMx (x (UUSSBB))

NNOTEOTE:: “x” numbers will vary depending on the“x” numbers will vary depending on the
computer configuration.computer configuration.

3.3. FroFrom the mem the menu banu bar, clr, click “ick “ConConnecnect tot to
 Truck”,  Truck”, then select then select “All Other “All Other Trucks”. TTrucks”. Thehe
 Truck Setup screen is displayed. Truck Setup screen is displayed.

•• If If the the PC PC is cis connonnecteected td to a o a corcorrectrectlyly
functioning Tractor Manager, the Truckfunctioning Tractor Manager, the Truck
Setup screen is displayed.Setup screen is displayed.

Figure 3-17.Figure 3-17. Truck STruck Setup Screenetup Screen
9600FW_3-16.jpg9600FW_3-16.jpg

•• If If the the PC PC is cis connonnecteected td to a o a corcorrectrectlyly
functioning Carriage Manager or afunctioning Carriage Manager or a

 blank  blank managermanager, , the Vthe VM SoftwM Software screenare screen
is displayed. Seeis displayed. See FiFigugurere 3-3-1818..

Figure 3-18.Figure 3-18. VM SoftwaVM Software Screenre Screen
9600FW_3-17.jpg9600FW_3-17.jpg

https://www.forkliftpdfmanuals.com/



  

SSeeccttiioon  n  33.. SSyysstteemms  s  OOvveerrvviieeww MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

FlashWareFlashWare

33--112  2  PPuubblliiccaattiioonn:  :  11008899004400,  ,  RRee--iissssuueedd:  :  115  5  JJuun  n  22001100

Configuration and Truck SetupConfiguration and Truck Setup
OptionsOptions

 The Truck Setup Screen allows you to: The Truck Setup Screen allows you to:

•• enenabable ole optptionions ths that wat were aere adddded ted to tho thee
truck since shipment from the factory truck since shipment from the factory 

•• checheck tck the she serierial nal numbumberer, mo, model del numnumberber,,
software model number, Elevated Ht,software model number, Elevated Ht,

 V Vehicle Manager version, and ehicle Manager version, and hour metershour meters
of the truck. Seeof the truck. See FigFigururee 3-3-1919..

Figure 3-19.Figure 3-19. Truck STruck Setup Screenetup Screen
9600FW_3-16.jpg9600FW_3-16.jpg
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To Change an Option Setting:To Change an Option Setting:

 The list box near the middle of the wind The list box near the middle of the windowow
shows the Truck Options.shows the Truck Options.

Select the required check box. To disable anSelect the required check box. To disable an

option, deselect the check box. Seeoption, deselect the check box. See FigFigururee 3-3-1919..
 When the  When the options are options are correctly configured, correctly configured, clickclick
the “SEND Changes to Truck” button.the “SEND Changes to Truck” button.

NNOTEOTE:: Options displayed in red requireOptions displayed in red require
authorization codes. When these optionsauthorization codes. When these options
are selected, a pop up window appearsare selected, a pop up window appears
requesting the authorization code.requesting the authorization code.
Contact your local Raymond dealer forContact your local Raymond dealer for
the correct forms and procedure forthe correct forms and procedure for
obtaining the authorization code.obtaining the authorization code.

Options include (but are not limited to):Options include (but are not limited to):

NNOTEOTE:: Unless otherwise specified, all optionsUnless otherwise specified, all options
require an authorization code.require an authorization code.

Electronic KeyElectronic Key - requires the operator to enter - requires the operator to enter
a code before operation is allowed.a code before operation is allowed.

Lift Limit w/o BypassLift Limit w/o Bypass - limits lift height - limits lift height
 without a bypass switch. without a bypass switch.

Lower Limit w/BypassLower Limit w/Bypass - limits lower height - limits lower height
and is equipped with a bypass switch.and is equipped with a bypass switch.

Sidegate InterlockSidegate Interlock - requires both sidegates to - requires both sidegates to
 be lowered to allow travel and lift/lower be lowered to allow travel and lift/lower
functions.functions. Authorization Code not required. Authorization Code not required.

Travel Alarm/LightTravel Alarm/Light - allows the alarm or light - allows the alarm or lightto function when the lift truck is moving asto function when the lift truck is moving as
configured.configured. Authorization Code not required. Authorization Code not required.

Lift/Lower AlarmLift/Lower Alarm - allows the alarm to function - allows the alarm to function
 when the lift truck is lifting/lowering a when the lift truck is lifting/lowering ass
configured.configured. Authorization Code not required. Authorization Code not required.

Extended M >44Extended M >44 - Refer to - Refer to FigFigureure 3-23-200. Used. Used
 when dimension “ when dimension “MM” exceeds 44 in. (112 cm).” exceeds 44 in. (112 cm).

Figure 3-20.Figure 3-20. Extended M Extended M DimensioDimensionn
9600_steerCoils.svg9600_steerCoils.svg

L Deadman Pedal Travel/Lift InterlockL Deadman Pedal Travel/Lift Interlock - used - used
 when the customer wants to have both when the customer wants to have both
deadman pedals depressed prior to allowingdeadman pedals depressed prior to allowing
travel or litravel or lift/lowerft/lower..

Lift Limit w/BypassLift Limit w/Bypass - limits lift at up to 4 - limits lift at up to 4
programmable lift heights and is equipped withprogrammable lift heights and is equipped with
a bypass switch.a bypass switch.

Travel Speed Limited due to Aux Mast Travel Speed Limited due to Aux Mast Ht.Ht. - -
used to interrupt travel when the mini-mast isused to interrupt travel when the mini-mast is
raised above the programmed height.raised above the programmed height.

Travel Cut-Out @24 in.Travel Cut-Out @24 in. - used to interrupt - used to interrupt
travel when the vehicle’s elevated height istravel when the vehicle’s elevated height is
above 24 in. (51 cm).above 24 in. (51 cm).

Battery Gate InterlockBattery Gate Interlock - used to interrupt - used to interrupt
travel until the battery gate is correctlytravel until the battery gate is correctly
installed.installed. Authorization Code not required. Authorization Code not required.

Attachment, set weightAttachment, set weight - used when an - used when an
optional attachment has been installed.optional attachment has been installed.

Max Speed 5.6 mphMax Speed 5.6 mph - used to limit maximum - used to limit maximum
travel speed to 5.6 mph (9.0 km/h).travel speed to 5.6 mph (9.0 km/h).

Out-of-Aisle Lift InhibitOut-of-Aisle Lift Inhibit - used to interrupt - used to interrupt
main lift and limit travel speed when the truckmain lift and limit travel speed when the truck
is not located in a rail or wire guided aisle.is not located in a rail or wire guided aisle.

Rail GuidanceRail Guidance - allows the rail guidance - allows the rail guidance
function to operate when the vehicle is correctlyfunction to operate when the vehicle is correctly
equipped.equipped.

Wire GuidanceWire Guidance - allows the wire guidance - allows the wire guidance
function to operate when the vehicle is correctlyfunction to operate when the vehicle is correctly
equipped.equipped.

MM
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Forks: Floor Lowered HeightForks: Floor Lowered Height - used when - used when
truck has a floor lowered height to adjust thetruck has a floor lowered height to adjust the
height display correctly.height display correctly. Authorization Code not Authorization Code not

required.required.

Adjustable Unnested SpeedAdjustable Unnested Speed - used to select - used to select

 what speed [0, 0.5, or  what speed [0, 0.5, or 1 mph (0, 0.8, or1 mph (0, 0.8, or1.61.6 km/h)km/h)] is allowed when th] is allowed when the load hande load handler isler is
not nested.not nested.

iPort BasiciPort Basic - used to select - used to select iPort iPort  Basic. Basic.

iAlertiAlert - used to select - used to select iAlert iAlert  as part of the as part of the iPort iPort   
Premium package.Premium package.

iControliControl - used to select - used to select iControl iControl  as part of the as part of the
iPort iPort  Premium package. Premium package.

Customer Interlock 1Customer Interlock 1--PlatformPlatform - used for - used for
optional inputs (seeoptional inputs (see Table Table 3-23-2).).

Customer Interlock 2-PlatformCustomer Interlock 2-Platform - used for - used for
optional inputs (seeoptional inputs (see Table Table 3-23-2).).

Customer Interlock 3-TractorCustomer Interlock 3-Tractor - used for - used for
optional inputs (seeoptional inputs (see Table Table 3-23-2).).

Customer Interlock 4-TractorCustomer Interlock 4-Tractor - used for - used for
optional inputs (seeoptional inputs (see Table Table 3-23-2).).

Customer Output-TractorCustomer Output-Tractor - used for optional - used for optional
customer outputs (seecustomer outputs (see “Configuration” on“Configuration” on
papagege 3-3-1515).).

Customer Output-PlatformCustomer Output-Platform - used for optional - used for optional
customer outputs (seecustomer outputs (see “Configuration” on“Configuration” on
papagege 3-3-1515).).

End of Aisle SenseEnd of Aisle Sense - used to select the type of - used to select the type of
magnet system that has been installed into themagnet system that has been installed into the
floor for the End-of-Aisle system.floor for the End-of-Aisle system. Authorization Authorization

Code not required.Code not required.

Elevated Height (inches)Elevated Height (inches) - used to set the forks - used to set the forks
maximum elevated height.maximum elevated height.

Aux Mast Lift Ht (inches)Aux Mast Lift Ht (inches) - used to set the - used to set the
height of the Aux (mini) mast.height of the Aux (mini) mast.

Platform Width (inches)Platform Width (inches) - used to set the - used to set the

platform width.platform width.

Attachment Weight (lbs)Attachment Weight (lbs) - used to set the - used to set the
attachment weight after theattachment weight after the Attachment, set Attachment, set

weight weight  option has been enabled. option has been enabled.

 V Vehicle (Tehicle (Tractor) Manager ractor) Manager SoftwareSoftware

 Tractor Manager software management can be Tractor Manager software management can be
performed in the VM Software dialog box:performed in the VM Software dialog box:

•• IdeIdentintify fy the the curcurrenrent vet versirsion on of of softsoftwarwaree
installed in the truck installed in the truck 

•• UpdUpdate ate the the curcurrenrent vt versersion ion of of sofsoftwatwarere
 with a newer version with a newer version

•• UplUpload oad the the curcurrenrently tly insinstaltalled led verversion sion ofof
softwaresoftware

NNOTEOTE:: If installing a new or cIf installing a new or cleared manager,leared manager,
refer torefer to “Install Cleared (New) Manager”“Install Cleared (New) Manager”
on on pagpagee 3-13-199..

1.1. ClClicick k ththee VVehicle ehicle Manager SoftwareManager Software  
 button on Truck Setup Screen. button on Truck Setup Screen.

2.2. Select Select the sthe softwaoftware vre version ersion to loato load. Sd. Seeee
FiFigugurere 3-3-2121..

Figure 3-21.Figure 3-21. VM Software VM Software Dialog Box Dialog Box 
9600FW_3-20.jpg9600FW_3-20.jpg

3.3. ClClicick k ththee Load VM With SelectedLoad VM With Selected
Software Software VVersionersion button. The new button. The new
software is then installed in the truck.software is then installed in the truck.

4.4. To dispTo display slay softwaoftware verre versions sions in thin the true truck,ck,
see “Version” undersee “Version” under “Program Mode” on“Program Mode” on
papagege 3-3-2222..

5.5. Load Load updateupdates to s to FlashWFlashWare are and and instalinstalll
software to the truck as needed to makesoftware to the truck as needed to make

sure a matching set of TM/CM software issure a matching set of TM/CM software is
installed.installed.
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NNOTEOTE:: Check the software model number tableCheck the software model number table
in FlashWare Help for the currentin FlashWare Help for the current
matching set.matching set.

6.6. When When the the instalinstallation lation is comis complete, plete, clickclick
EXITEXIT to return to the Truck Setup screen. to return to the Truck Setup screen.

Clear Primary Memory Clear Primary Memory 

On this truck, the Clear Primary MemoryOn this truck, the Clear Primary Memory
feature removes truck specific information fromfeature removes truck specific information from
the Carriage the Carriage ManagerManager..

NNOTEOTE::  The Carriage Manager can  The Carriage Manager can be replacedbe replaced
 without losing truck identity. A copy of without losing truck identity. A copy of
the truck identity is stored in both thethe truck identity is stored in both the

 Tractor Manager and Traction Power Tractor Manager and Traction Power
 Amplifier.  Amplifier. If two of the three memoryIf two of the three memory
storage locations agree, the truckstorage locations agree, the truck
assumes that identity. If all threeassumes that identity. If all three
memory locations disagree, a code memory locations disagree, a code AV isAV is
displayed and a programmed Carriagedisplayed and a programmed Carriage
Manager and Tractor Manager must beManager and Tractor Manager must be
installed.installed.

1.1. CClilick ck ththee Clear Primary MemoryClear Primary Memory on the on the
 Truck Setup screen. Truck Setup screen.

2.2. After After selectiselecting tng this fhis feature, eature, the the ClearClear
Primary Memory dialog box appears. SeePrimary Memory dialog box appears. See
FigFigureure 3-23-222..

Figure 3-22.Figure 3-22. Clear PrimaClear Primary Memory Dialog Box ry Memory Dialog Box 
9600FW_3-21.jpg9600FW_3-21.jpg

33.. IIff NoNo is selected, the action is cancelled. Ifis selected, the action is cancelled. If
YesYes is selected, a new dialog box appears. is selected, a new dialog box appears.
SeeSee FigFigururee 3-3-2323. Click OK.. Click OK.

Figure 3-23.Figure 3-23. Remove CleaRemove Cleared Memory Dialog Bored Memory Dialog Box x 
9600FW_3-22.jpg9600FW_3-22.jpg

Do not cycle the key switch, or theDo not cycle the key switch, or the
primary memory will be restored to theprimary memory will be restored to the
current truck configuration.current truck configuration.

4.4. RemRemove thove the Care Carriariage Mage Managnagerer..

ConfigurationConfiguration

 Truck configuration can be reviewed in the Truck configuration can be reviewed in the
Configuration window.Configuration window.

ClickClick ConfigurationConfiguration on the main Truck Setup on the main Truck Setup
screen. Seescreen. See FigFigureure 3-13-199. The Configuration. The Configuration
dialog box appears. Seedialog box appears. See FigFigureure 3-23-244..

Figure 3-24.Figure 3-24. Configuration Configuration Dialog Box Dialog Box 
39600FW_3-23.jpg39600FW_3-23.jpg

Reset Factory DefaultsReset Factory Defaults

Use this feature to reset vehicle configuration,Use this feature to reset vehicle configuration,
including Superword and Password.including Superword and Password.

NNOTEOTE:: Record customer-specificRecord customer-specific
configurations; e.g. speed, acceleration,configurations; e.g. speed, acceleration,
lift, and coast from the Truck Configlift, and coast from the Truck Config
screensscreens before before  resetting defaults. resetting defaults.

Figure 3-25.Figure 3-25. Configuration ResConfiguration Reset Dialog Box et Dialog Box 
39600FW_3-24.jpg39600FW_3-24.jpg
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BSOC CalibrationBSOC Calibration

5 is the factory default and specifies the average5 is the factory default and specifies the average
 voltage that is considered as 0% BSOC. voltage that is considered as 0% BSOC.

Making this number smaller (down to 1) lowersMaking this number smaller (down to 1) lowers

the average voltage considered as 0% BSOC,the average voltage considered as 0% BSOC,resulting in increasing the time to reach 0%resulting in increasing the time to reach 0%
BSOC, by using more battery capacity.BSOC, by using more battery capacity.

Making this number higher (up to 9) increasesMaking this number higher (up to 9) increases
the average voltage considered as 0% BSOC,the average voltage considered as 0% BSOC,
resulting in decreasing the time to reach 0%resulting in decreasing the time to reach 0%
BSOC, by using less battery capacity.BSOC, by using less battery capacity.

If BSOC is lowered such that the batteryIf BSOC is lowered such that the battery
is depleted to below Specific Gravityis depleted to below Specific Gravity
1.120, the battery can be permanently1.120, the battery can be permanently
damaged.damaged.

Customer Outputs - Tractor and PlatformCustomer Outputs - Tractor and Platform

 This option  This option controls the 4controls the 48V output 8V output available atavailable at
the Tractor and Platform Customer Outputthe Tractor and Platform Customer Output
connectors (PCO1 and 2). Functionality isconnectors (PCO1 and 2). Functionality is
enabled by selecting one of the followingenabled by selecting one of the following
Customer options.Customer options.

•• None None 

•• 3 mph Limit 3 mph Limit  - activates an external device - activates an external device
 when travel speed is <3 mph in the when travel speed is <3 mph in the
tractor-first direction and at 0 mph. Thistractor-first direction and at 0 mph. This
setting is designed to activate an optionalsetting is designed to activate an optional
camera.camera.

•• Lift Hours Lift Hours  - can be used to capture lift - can be used to capture lift
hours when using a wired third hours when using a wired third partyparty

 warehouse management system. This warehouse management system. This
setting records lift/lower hours.setting records lift/lower hours.

•• Wire Guidance Status Wire Guidance Status  - can be used to - can be used to
record when the system is in the auto orrecord when the system is in the auto or
manual guidance mode.manual guidance mode.

Clear Vehicle Manager (TractorClear Vehicle Manager (Tractor
Manager)Manager)

 The Clear V The Clear Vehicle Manager feature provides theehicle Manager feature provides the
ability to purge existing memory and softwareability to purge existing memory and software
from the manager so that it may be used in afrom the manager so that it may be used in a

different model truck.different model truck.

1.1. ClClicick k ththee Clear Vehicle ManagerClear Vehicle Manager button button
on the right side of the Truck Setupon the right side of the Truck Setup
screen.screen. See FiSee Figurguree 3-13-19.9.

2.2. The ErThe Erase Vase Vehicle ehicle ManagManager Soer Softwarftware dialoe dialogg
 box is displayed. box is displayed. See FiSee Figurguree 3-23-26.6.

Figure 3-26.Figure 3-26. Erase VErase Vehicle Manager Software Dialog Box ehicle Manager Software Dialog Box 
39600FW_3-25.jpg39600FW_3-25.jpg

33.. CClliicckk ERASEERASE. Memory is cleared and the. Memory is cleared and the
manager can now be programmed as amanager can now be programmed as a

 Tractor Manager or a Carriage Ma Tractor Manager or a Carriage Managernager..

Clear Carriage ManagerClear Carriage Manager

NNOTEOTE:: To clear a To clear a Carriage Manager, it must firstCarriage Manager, it must first

be programmed as a Tractor Manager.be programmed as a Tractor Manager.

1.1. ConneConnect dirct directly ectly to the to the CarrCarriage Miage Managanagerer
and start and start FlashWFlashWare.are. See “StartingSee “Starting
FlashWFlashWare” on pagare” on pagee 3-113-11..

2.2. At thAt the VM e VM SoftwSoftware sare screen, creen, click click to opeto openn

the Model103B folder and select VMthe Model103B folder and select VM
software to be loaded.software to be loaded. See FiSee Figurguree 3-23-27.7.
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Figure 3-27.Figure 3-27. VM Software ScreVM Software Screen - Folder Selectien - Folder Selectionon
39600FW_3-26.jpg39600FW_3-26.jpg

3.3. CClilick ck ththee Load VM With SelectedLoad VM With Selected
Software Software VVersionersion button. When load is button. When load is
complete, the Truck Setup screen iscomplete, the Truck Setup screen is

displayed.displayed.
4.4. FroFrom the Trm the Truck Suck Setup etup screscreen, sen, selecelectt ClearClear

VVehicle ehicle ManagerManager and follow the prompts. and follow the prompts.

Carriage Manager/Power AmpCarriage Manager/Power Amp
SoftwareSoftware

NNOTEOTE:: Refer to the Software Release ReferenceRefer to the Software Release Reference
Guide posted on iNet for currentGuide posted on iNet for current
software version information.software version information.

 This feature is used to view/update Carriage This feature is used to view/update Carriage
Manager software and view/install/updateManager software and view/install/update
Power Amplifier software.Power Amplifier software.

NNOTEOTE:: If installing a new or If installing a new or cleared manager,cleared manager,
refer torefer to “Install Cleared (New) Manager”“Install Cleared (New) Manager”
on on pagpagee 3-13-199..

11.. CClliicckk Carriage Manager/Power AmpCarriage Manager/Power Amp
SoftwareSoftware button in the main Truck Setup button in the main Truck Setup
screen.screen.

2.2. When When the the CarrCarriage iage ManagManager/Power/Power Aer Ampmp
Screen appears, follow prompts on theScreen appears, follow prompts on the
screen to Load/Upload software.screen to Load/Upload software. SeeSee
FigFigureure 3-23-28.8.

Figure 3-28.Figure 3-28. Software on CAN cSoftware on CAN connection Screeonnection Screenn
9600FW_3-27.jpg9600FW_3-27.jpg

https://www.forkliftpdfmanuals.com/



  

SSeeccttiioon  n  33.. SSyysstteemms  s  OOvveerrvviieeww MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

FlashWareFlashWare

33--118  8  PPuubblliiccaattiioonn:  :  11008899004400,  ,  RRee--iissssuueedd:  :  115  5  JJuun  n  22001100

Programming the Carriage ManagerProgramming the Carriage Manager

Select Carriage Manager in the device Select Carriage Manager in the device window,window,
then select desired software version in thethen select desired software version in the
software window. Clicksoftware window. Click LOAD with selectedLOAD with selected
software versionsoftware version.. See FiSee Figurguree 3-23-29.9.

Figure 3-29.Figure 3-29. Carriage ManagCarriage Manager Software Seleer Software Selectionction
9600FW_3-28.jpg9600FW_3-28.jpg

Programming the Traction Power AmplifierProgramming the Traction Power Amplifier

SelectSelect Traction Power AmplifierTraction Power Amplifier in the device in the device
 window, then select desired software version in window, then select desired software version in
the software window. Clickthe software window. Click LOAD with selectedLOAD with selected
software versionsoftware version.. See FiSee Figurguree 3-23-29.9.

Figure 3-30.Figure 3-30. TractiTraction Power Amplifier Software Selectioon Power Amplifier Software Selectionn
9600FW_3-29.jpg9600FW_3-29.jpg
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Programming the Lift Power AmplifierProgramming the Lift Power Amplifier

SelectSelect Lift Power AmplifierLift Power Amplifier in the device in the device
 window, then select desired software version in window, then select desired software version in
the software window. Clickthe software window. Click LOAD with selectedLOAD with selected
software versionsoftware version.. See FiSee Figurguree 3-23-29.9.

Figure 3-31.Figure 3-31. Lift Power AmpLift Power Amplifier Software Selifier Software Selectionlection
9600FW_3-30.jpg9600FW_3-30.jpg

RECONNECT (Re-read Truck)RECONNECT (Re-read Truck)

 This feature is used to re-establish This feature is used to re-establish
communication with the vehicle.communication with the vehicle.

SAVE Settings to FileSAVE Settings to File

 This feature is used to store the vehicle’s This feature is used to store the vehicle’s
current configuration for future reference.current configuration for future reference.

SEND Changes to Truck SEND Changes to Truck 

 This feature is used to transmit desired option This feature is used to transmit desired option
and height-related changes to the vehicle.and height-related changes to the vehicle.

Install Cleared (New) ManagerInstall Cleared (New) Manager

 This feature is used to load Tractor Manager or This feature is used to load Tractor Manager or
Carriage Manager software in a cleared (new)Carriage Manager software in a cleared (new)
manager.manager.

1.1. ConConnecnect diret directlctly to the many to the manageager beinr beingg
installed and start installed and start FlashWFlashWare.are. SeeSee
“Starting “Starting FlashWaFlashWare” on re” on pagepage 3-11.3-11.

NNOTEOTE:: If FlashWare cannot communicate withIf FlashWare cannot communicate with
the manager, verify B+ and B– to thethe manager, verify B+ and B– to the
manager. Verify FlashWare program andmanager. Verify FlashWare program and
cables are functioning properly bycables are functioning properly by
testing on another manager. If you aretesting on another manager. If you are
still unable to communicate with thestill unable to communicate with the
manager, replace it.manager, replace it.

2.2. At thAt the VM e VM SoftwaSoftware scrre screen, ceen, click tlick to opeo openn
the Model103B folder and select thethe Model103B folder and select the

correct software to be loaded.correct software to be loaded.
3.3. CClilick ck ththee Load VM With SelectedLoad VM With Selected

Software VersionSoftware Version button. When load is button. When load is
complete, the Truck Setup screen iscomplete, the Truck Setup screen is
displayed.displayed.

4.4. Exit FExit FlashWlashWare. Care. Cycle kycle key swey switch aitch and rnd runun
Learn.Learn. See “LeSee “Learn” on arn” on pagepage 3-23.3-23.
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Operator DisplaysOperator Displays

 The lift truck has two Operator  The lift truck has two Operator Displays. TheDisplays. The
Primary Operator Display is in the right controlPrimary Operator Display is in the right control
arm, as viewed by the operator when seated.arm, as viewed by the operator when seated.

SeeSee FiFigugurere 3-3-3232. The Supplemental Display is. The Supplemental Display islocated on the left side of the mast guard, aslocated on the left side of the mast guard, as
 viewed by the operator when facing th viewed by the operator when facing the tractore tractor
to drive standing up. Seeto drive standing up. See FigFigureure 3-3-3333..

Operator Display Operator Display 
Figure 3-32.Figure 3-32. Operator Operator Display Display 
9600_062.eps9600_062.eps

1400 lb 1400 lb 
2.3 2.3 

mph mph 

11:45 am 11:45 am 3/6/09 3/6/09 

80% 80% 

75 in 75 in 

1396 lb 1396 lb  2.3 2.3 
mph mph 

1:55 pm 1:55 pm 3/6/09 3/6/09 

Pallet IconPallet Icon

SSppeed Bareed Bar

TimeTimeDateDate

Platform IconPlatform Icon

Traverse PositionTraverse PositionSeeking Wire/Rail IconsSeeking Wire/Rail Icons

GuideWire/Rail IconsGuideWire/Rail Icons

BSOC IconBSOC Icon

Fork/LoadFork/Load
HandlerHandler
PositionPosition

Numeric WeightNumeric Weight
(l(lbb/kg)/kg)

Numeric SNumeric Sppeedeed
(m(mpph or km/h)h or km/h)Numeric HeightNumeric Height

(in/mm)(in/mm)

Numeric BatteryNumeric Battery
State of ChargeState of Charge
(BSOC)(BSOC)

Height IconHeight Icon

Drive Wheel PositionDrive Wheel Position

Primary DisPrimary Dispplaylay
Truck Lifting and Manual Steering SelectedTruck Lifting and Manual Steering Selected

Primary DisPrimary Dispplaylay
Truck TraveTruck Traveling and ling and with Automatic Steeringwith Automatic Steering

(Wire Guided Mode) Selected(Wire Guided Mode) Selected
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Supplemental Display Supplemental Display 
Figure 3-33.Figure 3-33. SupplementaSupplemental Displal Display y 
S80411A.EPSS80411A.EPS

Guide Wire/Guide Wire/
Rail LEDsRail LEDs

Seeking Wire/Seeking Wire/
Rail LEDsRail LEDs

Forks NestedForks Nested
LEDLED

Drive WheelDrive Wheel
Direction LEDsDirection LEDs
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Modes of OperationModes of Operation

Overview of ModesOverview of Modes

 This lift truck has several modes of operation. This lift truck has several modes of operation.

 The main distinction is between Run Mode and The main distinction is between Run Mode and
Program Mode. Run Mode is the normalProgram Mode. Run Mode is the normal

 working mode for the lift truck.  working mode for the lift truck. Program ModeProgram Mode
permits configuration, calibration, andpermits configuration, calibration, and
diagnostic testing.diagnostic testing.

Run ModeRun Mode

 When you power the lift truck on normally, the When you power the lift truck on normally, the
on-board firmware performs a number ofon-board firmware performs a number of
internal self-tests and enters the default modeinternal self-tests and enters the default mode
of operation, Run Mode. Run Mode is theof operation, Run Mode. Run Mode is the
normal working mode. In Run Mode, thenormal working mode. In Run Mode, the
Operator Display shows the default display.Operator Display shows the default display.

Program ModeProgram Mode

Use Program Mode for configuration,Use Program Mode for configuration,
calibration, and diagnostic testing on the liftcalibration, and diagnostic testing on the lift
truck. You need a password in order to truck. You need a password in order to enterenter
Program Mode. SeeProgram Mode. See “Pass“Passwords” words” on pagon pagee 3-243-24..

Program Mode is divided into six categories:Program Mode is divided into six categories:

•• SSeerriiaal  l  ##

•• VVeerrssiioonn

•• HHr  r  MMttrrss

•• CCoonnffiigg

•• LLeeaarrnn (Superword required)(Superword required)

•• MMaaiinntt (Superword required)(Superword required)

 When Program Mode is exited, the electronic When Program Mode is exited, the electronic
key prompt is displayed (if enabled) or the truckkey prompt is displayed (if enabled) or the truck
performs Selftest and enters Run Mode.performs Selftest and enters Run Mode.

Serial #Serial #

 The serial number displayed must match the The serial number displayed must match the
serial number on the tractor and mastserial number on the tractor and mast
specification plates. This field cannot bespecification plates. This field cannot be
changed from Program Mode.changed from Program Mode.

 V Versionersion

 The version  The version of software of software resident in thresident in the followinge following
devices is displayed:devices is displayed:

•• CM CM - C- Cararririagage Me Mananagager er sosoftftwawarere

•• CMB CMB - - CarCarriariage ge ManManageager Br Boot oot BloBlock*ck*****
•• TM TM - T- Traractctor or MaMananageger sr sofoftwtwararee

•• TMTMB - TrB - Tracactor tor MaMananageger Bor Boot Bot Blolockck******

•• GM GM - - GuGuididanance ce MaMananageger*r*

•• PAPAT - TT - Traractction ion PoPowewer Amr Amp sp sofoftwtwararee

•• PATPATB - B - TracTractiotion Pn Poweower Ar Amp mp BooBoot Bt Bloclock**k****

•• PAPATVTVCL - CL - TraTractctioion Pon Powewer Amr Amp VCp VCL*L***

•• PAPAL - L - LiLift ft PoPowewer Ar Amp mp sofsoftwtwararee

•• PAPALB - LB - LiLift Pft Powower Aer Amp Bmp Boooot Blt Blockock******

•• PAPALVLVCL CL - L- Lifift Pt Powower er AmAmp Vp VCLCL****

*Guidance Manager change requires firmware*Guidance Manager change requires firmware

chip to be replaced to change version.chip to be replaced to change version.

**VCL = Vehicle Control Language. This is**VCL = Vehicle Control Language. This is
Raymond specific software for the amp.Raymond specific software for the amp.

***Boot Block software cannot be changed in***Boot Block software cannot be changed in
the field.the field.

NNOTEOTE::  When using FlashW When using FlashWare, the amp VCLare, the amp VCL
file and software are located in the samefile and software are located in the same
file.file.

Hour Meters and Distance IndicatorHour Meters and Distance Indicator

 The Operator Display shows the f The Operator Display shows the followingollowing

accumulated totals:accumulated totals:

•• KHKH: Total hours the key switch has been: Total hours the key switch has been
turned ONturned ON

•• HDHD: Total hours on deadman: Total hours on deadman

•• HLHL: Total hours spent lifting and lowering: Total hours spent lifting and lowering

•• TMTM: Total distance traveled (miles or: Total distance traveled (miles or
kilometers, depending on Units specifiedkilometers, depending on Units specified
in Config)in Config)

•• HTHT: Total hours spent traveling: Total hours spent traveling

•• HAHA: Total hours on Load Handler : Total hours on Load Handler 
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ConfigConfig

Use Configure Mode to adjust various lift truckUse Configure Mode to adjust various lift truck
performance parameters to specific customerperformance parameters to specific customer
requirements. To enter Configure Mode, yourequirements. To enter Configure Mode, you
must enter the Password or Superword.must enter the Password or Superword.

NNOTEOTE:: Some items in Configure Mode appearSome items in Configure Mode appear
only if Superword is entered and/or theonly if Superword is entered and/or the
option has been enabled.option has been enabled.

For detailed description, seeFor detailed description, see “Using Configure“Using Configure
ModMode” on pae” on pagege 3-23-266..

LearnLearn

Use Learn Mode to calibrate the lift truck forUse Learn Mode to calibrate the lift truck for
correct operation. You can select the folcorrect operation. You can select the followinglowing
sub-categories for calibration:sub-categories for calibration:

•• ConControtrols (trls (travelavel, tra, traververse, lise, lift/ft/lowlowerer, rota, rotate)te)

•• LoLoad ad HaHandndleler (r (Ld Ld HnHndldlr)r)
•• WWeeiigghht  t  

•• GGuuiiddaannccee

 To enter Learn Mode, you must enter the To enter Learn Mode, you must enter the
Superword.Superword.

For detailed description, seeFor detailed description, see “Using Learn“Using Learn
ModMode” on pae” on pagege 3-33-333..

MaintMaint

Maintenance Mode allows service technicians toMaintenance Mode allows service technicians to
check/test individual circuits within thecheck/test individual circuits within the

system. Maintenance Mode is accessed throughsystem. Maintenance Mode is accessed through
Program Mode after the Superword is entered.Program Mode after the Superword is entered.
Refer toRefer to “Using Maintenance Mode” on“Using Maintenance Mode” on
papagege 3-3-3737 to access Maintenance Mode. to access Maintenance Mode.

NNOTEOTE:: If the input/test does not appear in theIf the input/test does not appear in the
Maintenance Mode menu for an optionMaintenance Mode menu for an option

 when you think it should, either that when you think it should, either that
option is not enabled option is not enabled (via FlashWare) or(via FlashWare) or
the truck does not have the latestthe truck does not have the latest
software.software.

NNOTEOTE:: If you need to enter Maint several timesIf you need to enter Maint several times
to resolve a problem, it may save time ifto resolve a problem, it may save time if
Superword is temporarily changed to aSuperword is temporarily changed to a

single digit code. Remember to re-entersingle digit code. Remember to re-enterthe correct Superword when you arethe correct Superword when you are
done.done.

Disconnecting wires or connectors toDisconnecting wires or connectors to
integrated circuits with power ON canintegrated circuits with power ON can
result in premature failure of those orresult in premature failure of those or
other components. Always disconnectother components. Always disconnect

the battery before making or breakingthe battery before making or breaking
any connections.any connections.

During Maintenance Output During Maintenance Output TeTests,sts,
always jack the drive tire off the flooralways jack the drive tire off the floor
and open the Emergency Loweringand open the Emergency Lowering
 Valve. Valve.

Use extreme care when the truck isUse extreme care when the truck is
jacked up for any reason. Never blockjacked up for any reason. Never block
the lift truck between the carriage andthe lift truck between the carriage and

the floor. Keep hands and feet clearthe floor. Keep hands and feet clear while jacking the lift truck. After the lift while jacking the lift truck. After the lift
truck is jacked, place solid blocks or jacktruck is jacked, place solid blocks or jack
stands beneath it to support it.stands beneath it to support it. Do not Do not   
rely on the jack alone.rely on the jack alone. See “JackingSee “Jacking
Safety” Safety” on on pagepage 2-102-10..

Follow all instructions contained in thisFollow all instructions contained in this
manual for each test. If you are unsuremanual for each test. If you are unsure
how to conduct a test while inhow to conduct a test while in
Maintenance Mode, do not proceed withMaintenance Mode, do not proceed with
the test.the test.

 Active Maintenan Active Maintenance Modece Mode

 Active Maintenance Mode (ActMaint), when Active Maintenance Mode (ActMaint), when
enabled in Config, permits testing of variousenabled in Config, permits testing of various
systems on the truck. In Active Maintenance,systems on the truck. In Active Maintenance,
all Analog and Digital inputs can be selectedall Analog and Digital inputs can be selected

 with the results displayed while operating  with the results displayed while operating thethe
truck in Run Mode. Refer totruck in Run Mode. Refer to “Using Active“Using Active
MaintMaintenancenance Mode (ActMaint)” on pagee Mode (ActMaint)” on page 3-393-39..

PasswordsPasswords

Electronic Operator Key Electronic Operator Key 

Electronic Operator Key is a feature that allowsElectronic Operator Key is a feature that allows

the customer to assign up to 20 operatorthe customer to assign up to 20 operator
electronic keys (passwords). With Operator Keyelectronic keys (passwords). With Operator Key
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enabled, the operator is prompted to enterenabled, the operator is prompted to enter
his/her electronic key when the key switch ishis/her electronic key when the key switch is
turned ON. Truck operation is not allowedturned ON. Truck operation is not allowed
unless the correct electronic keyunless the correct electronic key or Superword or Superword   
is entered.is entered.

PasswordPassword

Password permits access to Configure ModePassword permits access to Configure Mode
only. It is intended for customer use in settingonly. It is intended for customer use in setting
performance parameters within those featuresperformance parameters within those features
purchased with the lift truck.purchased with the lift truck.

SuperwordSuperword

Superword permits access to all ProgramSuperword permits access to all Program
Modes. Superword is intended to limit serviceModes. Superword is intended to limit service
access to qualified and trained serviceaccess to qualified and trained service
technicians.technicians.

 We We strongly strongly  recommend that, during recommend that, during
installation, you change the Superword frominstallation, you change the Superword from
the factory default to a code known only to thethe factory default to a code known only to the
dealer and/or owner so that access todealer and/or owner so that access to
Diagnostic Mode is limited to qualifiedDiagnostic Mode is limited to qualified
personnel. Make sure to record the newpersonnel. Make sure to record the new
Superword in a safe place. If this code is Superword in a safe place. If this code is lost orlost or
forgotten, a technician must reset the lift truckforgotten, a technician must reset the lift truck
to factory default settings. This makes itto factory default settings. This makes it
necessary to reconfigure all variable settings.necessary to reconfigure all variable settings.

Run Mode TonesRun Mode Tones

Tone 1.Tone 1. A single tone that indicates: A single tone that indicates:

•• A kA key ey on on ththe Oe Opeperaratotor Kr Keyeypapadd
(Up/Down/Left/Right/Enter) is depressed(Up/Down/Left/Right/Enter) is depressed

•• MaMaxiximumum stm steer eer reqrequesuest is t is reareachcheded

Tone 2.Tone 2. Two tones (high/low) that indicate the Two tones (high/low) that indicate the
 TPC and LPC contactors are d TPC and LPC contactors are disabled (opened).isabled (opened).
 Travel, steering, and  Travel, steering, and lift/lower are lift/lower are disabled anddisabled and
the brake is applied until the problem isthe brake is applied until the problem is
corrected.corrected.

Tone 3.Tone 3. Three tones (high/medium/low) that Three tones (high/medium/low) that
indicate:indicate:

•• A tA travravel el perfperformaormance nce limilimitattation ion - t- travravelel
speed is limited to 1 mph (1.6 km/h). Lift,speed is limited to 1 mph (1.6 km/h). Lift,

lower, steering, and horn functionslower, steering, and horn functions
operate normally.operate normally.

•• A trA tractaction ion syssystem tem shushutdotdown wn - tr- traveavel is l is notnot
allowed. Lift, lower, steering, and hornallowed. Lift, lower, steering, and horn
functions operate normally.functions operate normally.

•• A shA shutdutdown own in in the the liflift/lot/lower wer syssystem tem - li- liftft
and lower are not allowed. Travel, horn,and lower are not allowed. Travel, horn,
and steering functions operate normally.and steering functions operate normally.

•• LoLoad ad HaHandndleler r shshututdodownwn

Tone 4.Tone 4. A continuous tone with deadman pedal A continuous tone with deadman pedal
pressed and Auto/Manual switch in Manualpressed and Auto/Manual switch in Manual
indicates the truck is over the guide wire.indicates the truck is over the guide wire.

Tone 5.Tone 5. Tone ramps up then repeats, indicating Tone ramps up then repeats, indicating
the truck is seeking and aligning over the guidethe truck is seeking and aligning over the guide

 wire. The tone continues until the truck is wire. The tone continues until the truck is
locked on the guide wire or the Auto/Manuallocked on the guide wire or the Auto/Manual
switch is changed to Manual.switch is changed to Manual.

Tone 6.Tone 6. Descending tone (bomb drop) that Descending tone (bomb drop) that
indicates an incorrect Password or Electronicindicates an incorrect Password or Electronic

Passkey was entered.Passkey was entered.

 The  The tones described tones described do not do not repeat repeat continuously.continuously.
 A fault code and associated message scroll A fault code and associated message scroll
across the Operator's Display. The messageacross the Operator's Display. The message
repeats continuously until the key switch isrepeats continuously until the key switch is
turned OFF.turned OFF.
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Using Program ModeUsing Program Mode

By entering Program Mode, safetyBy entering Program Mode, safety

circuits associated with thecircuits associated with the ACR System  ACR System   are disabled. Follow all instructions inare disabled. Follow all instructions in
this manual for each test. If you arethis manual for each test. If you are
unsure how to conduct a test while inunsure how to conduct a test while in
Program Mode,Program Mode, STOP: do not proceed STOP: do not proceed   
 with the test. Contact an authorized with the test. Contact an authorized
Raymond Raymond dealerdealer..

 To enter Program Mode, use th To enter Program Mode, use the right button toe right button to
obtain the cursor prompt. Using theobtain the cursor prompt. Using the up/downup/down  

 buttons to scroll to  buttons to scroll to the desired number the desired number and theand the
left/rightleft/right buttons to move to a different buttons to move to a different
character position, enter the Password orcharacter position, enter the Password or
Superword, then pressSuperword, then press EnterEnter..

Figure 3-34.Figure 3-34. Operator DiOperator Display Control Buttonssplay Control Buttons1092022-button.cgm1092022-button.cgm

Entering Electronic Operator Key,Entering Electronic Operator Key,
Password, or SuperwordPassword, or Superword

 An Electronic Operator Key, Password, or An Electronic Operator Key, Password, or
Superword can be one to eight characters inSuperword can be one to eight characters in
length, having any combination of letters,length, having any combination of letters,
numbers, and/or spaces (indicated by annumbers, and/or spaces (indicated by an
underscore).underscore). A password of all spaces is not A password of all spaces is not

 permitted. permitted.

1.1. When When the the passwpassword pord prompt rompt displadisplays, ays, ann
eight character field of underscoreseight character field of underscores

appears. Initially, the left-most characterappears. Initially, the left-most character
position is flashing, showing it is theposition is flashing, showing it is the
currently selected position.currently selected position.

22.. UUsse te thhee left/rightleft/right buttons to select a buttons to select a
different character position.different character position.

3.3. Once Once the cthe charaharacter cter positioposition is n is selecteselected,d,
use theuse the up/downup/down buttons to select the buttons to select the
desired number, letter, or space. Thedesired number, letter, or space. The
character set wraps between “z” and “_”character set wraps between “z” and “_”
(space). To go quickly from the letter (space). To go quickly from the letter “z” to“z” to
the number “0,” press the down buttonthe number “0,” press the down button
twice.twice.

_0123456789ABCDEFGHIJKLMNOPQR_0123456789ABCDEFGHIJKLMNOPQR
STUVWXYZSTUVWXYZ

4.4. Repeat Repeat steps steps 2 an2 and 3 d 3 for for the the remainremaininging
Electronic Operator Key, Password, orElectronic Operator Key, Password, or
Superword characters.Superword characters.

5.5. WheWhen all chan all characracterters in the Eles in the Electroctronicnic
Operator Key, Password, or Superword areOperator Key, Password, or Superword are
entered, press theentered, press the EnterEnter button once. button once.

6.6. If aIf an inn invalid valid ElectroElectronic nic OperaOperator Ktor Key,ey,
Password, or Superword is entered, a tonePassword, or Superword is entered, a tone
sounds andsounds and Invalid PasswordInvalid Password is displayed is displayed

 before returning to the password prompt before returning to the password prompt
screen.screen.

7.7. If a miIf a mistake stake is made is made enterentering a cing a charaharactercter,,
repeat steps 2 thru 5.repeat steps 2 thru 5.

 When a correct When a correct Electronic Operator Key Electronic Operator Key  is is
entered, the truck completes SelfTest andentered, the truck completes SelfTest and
enters Run Mode.enters Run Mode.

 When the correct When the correct Password or Superword Password or Superword   
is entered, one of the following is displayedis entered, one of the following is displayed

for 3 seconds:for 3 seconds:

a.a. If PassIf Password is eword is enteredntered, the fol, the followinlowing isg is
displayed:displayed:

•• QQuuiit  t  

•• SSeerriiaal  l  ##

•• VVeerrssiioonn

•• HHr  r  MMeetteer  r  

•• CCoonnffiigg

RightRight

DownDown

UpUp

EnterEnter
LeftLeft
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 b. b. If Superword If Superword is entered, is entered, the following the following isis
displayed:displayed:

•• QQuuiit  t  

•• SSeerriiaal  l  ##

•• VVeerrssiioonn

•• HHr  r  MMeetteer  r  

•• CCoonnffiigg

•• LLeeaarrnn

•• MMaaiinnt  t  

 To exit Program Mode, select Quit and press To exit Program Mode, select Quit and press
EnterEnter..

Using Configure ModeUsing Configure Mode

Configure Mode can be accessed withConfigure Mode can be accessed with
Superword or Password, however some items inSuperword or Password, however some items in
ConfigConfig will only appear if Superword is entered. will only appear if Superword is entered.

 Table Table 3-23-2 outlines all menus and submenus outlines all menus and submenus
available in Config.available in Config.

Quit CfgQuit Cfg is first displayed when is first displayed when ConfigConfig is is
selected. Use theselected. Use the Up/DownUp/Down buttons until the buttons until the
desired selection is displayed. Pressdesired selection is displayed. Press EnterEnter. This. This

 will take you into the submenu for that item. will take you into the submenu for that item.

Current values of configurable items or theCurrent values of configurable items or the
ability to enable/disable an option appear inability to enable/disable an option appear in
the submenu. To change the value, press thethe submenu. To change the value, press the
Up/DownUp/Down button. When the desired value button. When the desired value
appears, pressappears, press EnterEnter..

 All possible truck configurations and options All possible truck configurations and options
are listed in these instructions. Only theare listed in these instructions. Only the
options associated with that particular truckoptions associated with that particular truck
are displayed on the OD.are displayed on the OD.

 To save changes, select To save changes, select Quit CfgQuit Cfg from the from the
ConfigConfig menu and press menu and press EnterEnter. Select. Select SSavave?e? YY  
to save the changes made and exitto save the changes made and exit ConfigConfig..

 To disregard changes made in To disregard changes made in ConfigConfig, select, select
Save? NSave? N.. ConfigConfig exits without saving changes. exits without saving changes.

Default SettingsDefault Settings

NNOTEOTE:: Once defaults are resetOnce defaults are reset (R(Reseset?et? Y)Y), the, theprevious settings cannot be recalled.previous settings cannot be recalled.

 To reinstate factory default settings: To reinstate factory default settings:

11.. SSeelleecctt DefaultsDefaults from the main menu and from the main menu and
presspress EnterEnter. Select. Select ReReseset?t? YY..

22.. SSeelleecctt Quit CfgQuit Cfg..

Changing Password or SuperwrdChanging Password or Superwrd
Both Password and Superwrd can be changedBoth Password and Superwrd can be changed
to any combination of letters and/or numbers.to any combination of letters and/or numbers.
Blank spaces are not allowed [spaces areBlank spaces are not allowed [spaces are
represented by a down bar ( _ )].represented by a down bar ( _ )].

If Program Mode is entered with a password,If Program Mode is entered with a password,
onlyonly PasswordPassword can be changed. If Program can be changed. If Program
Mode is entered with a superword, bothMode is entered with a superword, both
PasswordPassword and and SuperwrdSuperwrd be changed. be changed.

 The minimum number of characters is  The minimum number of characters is one, theone, the
maximum is eight.maximum is eight.

 To change To change PasswordPassword or or SuperwrdSuperwrd::

11.. EEnntteerr ConfigConfig using the current password using the current password
or superword.or superword.

22.. SSeelleecctt PasswordPassword or or SuperwrdSuperwrd (as (as
applicable) from theapplicable) from the ConfigConfig menu and menu and
presspress EnterEnter..

3.3. EntEnter ter the nehe new cow code usde using ing thethe Up/DownUp/Down  
andand EnterEnter buttons. buttons.

4.4. WheWhen the nn the new codew code is dise is displaplayedyed, pre, pressss
EnterEnter. The display returns to the main. The display returns to the main
menu.menu.
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TTabable le 3-3-2.2. CoConfnfigigurure Me Modode Me Menenuu

CONFIGURE MODE MENUCONFIGURE MODE MENU
Can be entered with Password unless Superword is specifiedCan be entered with Password unless Superword is specified

MMeennuu IItteemm SSeelleeccttiioonn DDeessccrriippttiioonn

Quit CfgQuit Cfg Save? Y Save? Y 
Save? NSave? N

Exits Configure ModeExits Configure ModeSave changes and leave Configure ModeSave changes and leave Configure Mode
 Abandon changes and le Abandon changes and leave Configure Modeave Configure Mode

DefaultsDefaults

Reset? Y Reset? Y 
Reset? N (Reset? N (default default ))

Restore Factory Defaults - seeRestore Factory Defaults - see “Default Settings”“Default Settings”
on on pagpagee 3-23-266..

Restore Factory DefaultsRestore Factory Defaults
Do not restore Factory DefaultsDo not restore Factory Defaults

CAUTION:CAUTION: The previous settings cannot be The previous settings cannot be
recalled once defaults are reset (Reset? Y).recalled once defaults are reset (Reset? Y).
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 Travel Travel

SpeedSpeed
Max Speed (Max Speed (default default ))

Set Max Travel SpeedSet Max Travel Speed
0.0 or 1.0 to 0.0 or 1.0 to 6.0 mph (0.1 mph increments)6.0 mph (0.1 mph increments)

 T Accel T Accel
HardHard
Medium (Medium (default default ))
Soft Soft 

Set Travel AccelerationSet Travel Acceleration

Coast Coast 
LongLong
Medium (Medium (default default ))
Short Short 

Set Coast Set Coast 

Spd/Hgt-1Spd/Hgt-1
Height1Height1
Speed1Speed1

Set Max Travel Speed above a given height Set Max Travel Speed above a given height 
Height 1 (1 in. increments)Height 1 (1 in. increments)
Speed 1 (0.1 mph increments)Speed 1 (0.1 mph increments)

Spd/Hgt-2Spd/Hgt-2
Height2Height2

Speed2Speed2

Set Max Travel Speed above a given height Set Max Travel Speed above a given height 
Height 2 (1 in. increments)Height 2 (1 in. increments)

Speed 2 (0.1 mph increments)Speed 2 (0.1 mph increments)

OOA SpdOOA Spd
((Superword only Superword only ))

Max Speed (Max Speed (default default ))

Out-of-Aisle Speed: Set Max Travel Speed whenOut-of-Aisle Speed: Set Max Travel Speed when
truck is not located in a truck is not located in a rail or wire guided aislerail or wire guided aisle
- enabled with FlashWare.- enabled with FlashWare.

0.0 or 1.0 to 0.0 or 1.0 to 6.0 mph (0.1 mph increments)6.0 mph (0.1 mph increments)

UnNestSpUnNestSp
((Superword only Superword only ))

1 mph (1 mph (default default ))

Set Max Travel Speed when Load Handler isSet Max Travel Speed when Load Handler is
Unnested - enabled with Unnested - enabled with FlashWFlashWare.are.

0 to 1.0 mph (0.5 0 to 1.0 mph (0.5 mph increments)mph increments)

 AlarmT  AlarmT 
((Superword only Superword only ))

NoneNone
Both (Both (default default ))
Fork LdFork Ld
Fork TrlFork Trl

Set Alarm for Traction - enabled withSet Alarm for Traction - enabled with
FlashWFlashWare. Choose one are. Choose one of following:of following:

Off Off 
On in both directionsOn in both directions
On when forks leadingOn when forks leading
On when forks trailingOn when forks trailing

EOASpeedEOASpeed

1.0 mph (1.0 mph (default default ))

Set End-of-Aisle Speed - enabled withSet End-of-Aisle Speed - enabled with
FlashWare.FlashWare.
0.0 or 1.0 to 6.0 mph (0.1 mph increments)0.0 or 1.0 to 6.0 mph (0.1 mph increments)

 AuxSpd/Ht  AuxSpd/Ht 
((Superword only Superword only ))

Max SpeedMax Speed
Max Height Max Height 

Set Max Travel Speed when Set Max Travel Speed when mini-mast is abovemini-mast is above
a given height - a given height - enabled with FlashWare.enabled with FlashWare.

Speed (0.1 mph increments)Speed (0.1 mph increments)
Height (1 in. increments)Height (1 in. increments)

Note:Note: “Travel Speed Limited due to Aux  “Travel Speed Limited due to Aux MastMast
Ht” must be Ht” must be enabled in FlashWare.enabled in FlashWare.

CONFIGURE MODE MENUCONFIGURE MODE MENU
Can be entered with Password unless Superword is specifiedCan be entered with Password unless Superword is specified

MMeennuu IItteemm SSeelleeccttiioonn DDeessccrriippttiioonn
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Lift Lift 

LftAccelLftAccel
HardHard

Medium (Medium (default default ))
Soft Soft 

Set Lift/Lower Start/Stop AccelerationSet Lift/Lower Start/Stop Acceleration

LLwwrrDDeecceell 2  2  ((default default )) SSeet  t  LLoowweer  r  DDeecceelleerraattiioon  n  RRaattee:  :  00--55
0 = quickest, 5 = slowest 0 = quickest, 5 = slowest 
Note:Note: This setting affects the height that decel This setting affects the height that decel
 begins. begins.

LftLimit LftLimit 
((Superword only Superword only ))

EnableEnable

Enter a height between 0 Enter a height between 0 and maximumand maximum
elevated height. If option is elevated height. If option is enabled withenabled with
FlashWFlashWare, lift is disabled are, lift is disabled above the configuredabove the configured
height.height.

EnableEnable
Height Height 

DisableDisable

Lft BypsLft Byps
((Superword only Superword only ))

DisableDisable
Enable (Enable (default default ))

Height1 - lowest Height1 - lowest 
Height2Height2
Height3Height3
Height4Height4

Set Lift Bypass height - enabled withSet Lift Bypass height - enabled with
FlashWare.FlashWare.
Note:Note: Up to 4  Up to 4 different bypass heights can bedifferent bypass heights can be
programmed. The default is the programmed. The default is the maximummaximum
height programmed using height programmed using FlashWFlashWare.are.

 AlarmL  AlarmL 
((Superword only Superword only ))

NoneNone
BOTHBOTH ( (default default ))
Lift Lift 
Lower Lower 

Set Alarm for Lift/lower - enabled withSet Alarm for Lift/lower - enabled with
FlashWare.FlashWare.

Off Off 
ON in both directionsON in both directions
ON when liftingON when lifting
ON when loweringON when lowering

Lwr BypsLwr Byps
((Superword only Superword only ))

DisableDisable

EnableEnable
10 inches10 inches

Set Lower Bypass Height - enabled withSet Lower Bypass Height - enabled with
FlashWare.FlashWare.

0.0 to 48 in. (1 in. increments)0.0 to 48 in. (1 in. increments)
NoteNote: Setting the height to 0.0 is : Setting the height to 0.0 is the same asthe same as
not having a Lower Bypassnot having a Lower Bypass

Ld Hndlr Ld Hndlr 

LH AccelLH Accel

HardHard
Medium (Medium (defaul defaul t)t)
Soft Soft 

Set Load Handler Acceleration for Traverse andSet Load Handler Acceleration for Traverse and
RotateRotate

 Trvse Sp Trvse Sp
((Superword only Superword only )) SSlloow  w  ((default default ))

MediumMedium
Fast Fast 

Set Traverse SpeedSet Traverse Speed

CONFIGURE MODE MENUCONFIGURE MODE MENU
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BSOCBSOC

((SuperwordSuperword
only only ))

Reset Reset 
75 (75 (default default ))

Battery State-of-Charge Reset Battery State-of-Charge Reset 
 Va Variable from 55 to 100 in increments of 1riable from 55 to 100 in increments of 1

Cut Out Cut Out 
20 (20 (default default ))

Select Battery Cutout Select Battery Cutout VoltaVoltagege
 Va Variable from 0 to 50 in increments of 1riable from 0 to 50 in increments of 1

UUnniittss EEnngglliissh  h  ((default default ))
MetricMetric

Select English or Metric units of Select English or Metric units of measure.measure.

GuidanceGuidance

 Type Type WireWire
RailRail
NoneNone

Select between Wire, Rail Guidance, or NoneSelect between Wire, Rail Guidance, or None
(only appears if the option is installed on the(only appears if the option is installed on the
truck and truck and enabled in FlashWare).enabled in FlashWare).

Set Heading Angle and Distance From WireSet Heading Angle and Distance From Wire

HHA  A  SSLLOOWW 11..6  6  ddeeg  g  ((default default )) 00..6  6  tto  o  22..00°  °  iin  n  00..22°  °  iinnccrreemmeennttss

HHA  A  SSTTOOPP 33..0  0  ddeeg  g  ((default default )) 22..0  0  tto  o  44..00°  °  iin  n  00..22°  °  iinnccrreemmeennttss

DDFFW  W  SSLLOOWW 11..6  6  iinn.  .  ((default default )) 00..6  6  tto  o  11..6  6  iinn.  .  iin  n  00..2  2  iinn.  .  iinnccrreemmeennttss

DDFFW  W  SSTTOOPP 33..0  0  iin  n  ((default default )) 11..6  6  tto  o  33..0  0  iinn.  .  iin  n  00..2  2  iinn.  .  iinnccrreemmeennttss

 AcquirSpd AcquirSpd
1.0 mph (default)1.0 mph (default)

Set Acquire Speed (tractor-first only)Set Acquire Speed (tractor-first only)
1.0 to full speed in 0.11.0 to full speed in 0.1 mph incremph incrementsments

Note:Note: Forks-first acquire speed is fixed at Forks-first acquire speed is fixed at
1.1.00 mpmph.h.

FreeSpeedFreeSpeed

Max Speed (Max Speed (default default ))

Set top speed of truck when not in Set top speed of truck when not in wirewire
guidance mode (Auto/Manual switch inguidance mode (Auto/Manual switch in
Manual) and the wire is not Manual) and the wire is not sensed.sensed.

1.0 to max speed (0.11.0 to max speed (0.1 mph incremph incrementsments))

SSeennssCCrreeeepp EEnnaabblle  e  ((11..0  0  mmpph  h  mmaaxx))
DisableDisable

Set Sense Creep Speed. When enabled,Set Sense Creep Speed. When enabled,
 Auto/Manual switch in Ma Auto/Manual switch in Manual, and wire isnual, and wire is
sensed, truck sensed, truck soft plugs to soft plugs to 11 mph and remmph and remainsains
speed limited until wire is no longer sensed orspeed limited until wire is no longer sensed or
 Auto/Manual switch is se Auto/Manual switch is set to Auto.t to Auto.

LLaanngguuaaggee EEnngglliissh  h  ((default default ))
SpanishSpanish
FrenchFrench

Set language for Error Set language for Error Messages - enabled withMessages - enabled with
FlashWareFlashWare

PassWordPassWord

PasswordPassword
1 _ _ _ _ _ _ _1 _ _ _ _ _ _ _
(( factory settin factory setting g ))

Enter New PasswordEnter New Password
Display Current PasswordDisplay Current Password

SuperwrdSuperwrd
((Superword only Superword only )) 2  2  _  _  _  _  _  _  _  _  _  _  _  _  __

(( factory settin factory setting g ))

Enter New SuperwordEnter New Superword
Display Current SuperwordDisplay Current Superword

Elec Key Elec Key 

3_ _ _ _ _ _ _3_ _ _ _ _ _ _

(( factory sett factory setting ing ))

Enter New Electronic Keys (up to 20) - enabledEnter New Electronic Keys (up to 20) - enabled
 with FlashW with FlashWareare

Display Current Elec Key Display Current Elec Key 

CONFIGURE MODE MENUCONFIGURE MODE MENU
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Mnt MindMnt Mind
Enab\DisEnab\Dis

Reset Reset 

SetupSetup

DisableDisable

EnableEnable

300 Hrs (300 Hrs (default default ))
Msg Only (Msg Only (default default ))

Set parameters forSet parameters for Maintenance Minder Maintenance Minder 

 Turn Turn Maintenance Minder Maintenance Minder  ON/OFF  ON/OFF 

Reset #hours (deadman) until next reminder Reset #hours (deadman) until next reminder 

Set #hours between remindersSet #hours between reminders
Choose between Lift CutOut or Message Only Choose between Lift CutOut or Message Only 

For more information, refer toFor more information, refer to “Maintenance“Maintenance
MindMinder™ Tool” oer™ Tool” on pagn pagee 4-34-3))

Clock Clock 
 Time Time

DateDate
24-Hour 24-Hour 

HH:MM:SSHH:MM:SS
 –AM –AM
 –PM –PM
MM/DD/YY MM/DD/YY 
DisableDisable
EnableEnable

Set Time/DateSet Time/Date
Set time of day (AM or PM)Set time of day (AM or PM)

Set dateSet date
 Turn 24 hour clock ON/OFF  Turn 24 hour clock ON/OFF 

 Auto Off Auto Off Disable (Disable (default default ))10 Min10 Min
5 Min5 Min
4 Min4 Min
3 Min3 Min
2 Min2 Min
1 Min1 Min

Set idle time for automatic shut-off. TruckSet idle time for automatic shut-off. Truckturns off turns off after the programmed setting with noafter the programmed setting with no
activity while off the deadman.activity while off the deadman.

 ActMaint  ActMaint 
((SuperwordSuperword

only only ))
Enable (Enable (default default ))
DisableDisable

Set Active MaintenanceSet Active Maintenance

BBrriigghhtteenn UUpp
DownDown
Default Default 

Set brightness of Operator Display Set brightness of Operator Display 

CustInt1CustInt1

((SuperwordSuperword
only only ))

CI SpeedCI Speed

CI Lift CI Lift 

CI LHCI LH

0.0 mph (0.0 mph (default default ))

EnableEnable
Disable (Disable (default default ))

EnableEnable
Disable (Disable (default default ))

Customer Interlock Input 1 - Platform: enabledCustomer Interlock Input 1 - Platform: enabled

 with FlashW with FlashWareare
0.1 mph increments0.1 mph increments

 This option can disable lift and load han This option can disable lift and load handlerdler
functions, and also limit the functions, and also limit the truck's speedtruck's speed
 based on the state of the input to the CM. based on the state of the input to the CM.

CustInt2CustInt2
((SuperwordSuperword

only only ))
CI SpeedCI Speed

CI Lift CI Lift 

CI LHCI LH

0.0 mph (0.0 mph (default default ))

EnableEnable
Disable (Disable (default default ))

EnableEnableDisable (Disable (default default ))

CuCustomer Interlock Input 2 - Platform: enabledstomer Interlock Input 2 - Platform: enabled
 with FlashW with FlashWareare

0.1 mph increments0.1 mph increments

 This option can disable lift and load ha This option can disable lift and load handlerndler
functions, and also limit the functions, and also limit the truck's speedtruck's speed
 based on the state of the input to the CM based on the state of the input to the CM..

CONFIGURE MODE MENUCONFIGURE MODE MENU
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CustInt3CustInt3
((SuperwordSuperword

only only ))

CI SpeedCI Speed

CI Lift CI Lift 

CI LHCI LH

0.0 mph (0.0 mph (default default ))

EnableEnable
Disable (Disable (default default ))

EnableEnable
Disable (Disable (default default ))

Customer Interlock Input 3 - Tractor: enabledCustomer Interlock Input 3 - Tractor: enabled
 with FlashW with FlashWareare

0.1 mph increments0.1 mph increments

 This option can disable lift and load handl This option can disable lift and load handlerer
functions, and also limit the truck's speedfunctions, and also limit the truck's speed
 based on the state of the input to the TM. based on the state of the input to the TM.

CustInt4CustInt4
((SuperwordSuperword

only only ))
CI SpeedCI Speed

CI Lift CI Lift 

CI LHCI LH

0.0 mph (0.0 mph (default default ))

EnableEnable
Disable (Disable (default default ))

EnableEnable

Disable (Disable (default default ))

Customer Interlock Input 4 - Tractor: enabledCustomer Interlock Input 4 - Tractor: enabled
 with FlashW with FlashWareare

0.1 mph increments0.1 mph increments

 This option can disable lift and load handl This option can disable lift and load handlerer
functions, and also limit the truck's speedfunctions, and also limit the truck's speed
 based on the state of the input to the TM. based on the state of the input to the TM.

iPort iPort 

Init SpdInit Spd

MAX SPEED (MAX SPEED (default default ))

Set max travel speed after key switched ON andSet max travel speed after key switched ON and
 before the 3rd party unit sends a  before the 3rd party unit sends a speed request.speed request.

0.1 mph increments0.1 mph increments

Err SpdErr Spd

MAX SPEED (MAX SPEED (default default ))

Set max travel speed after communication isSet max travel speed after communication is
lost with the 3rd party unit.lost with the 3rd party unit.

0.1 mph increments0.1 mph increments

iP LimiP Lim
((View only View only ))

 TF MAX SPD TF MAX SPD 6.0 mph6.0 mph Max TF travel speed seMax TF travel speed settingtting

FFF  F  MMAAX  X  SSPPDD 66..0  0  mmpphh MMaax  x  FFF  F  ttrraavveel  l  ssppeeeed  d  sseettttiinngg

MMaasst  t  VVeel  l  DDNN 110000%% PPeerrcceennttaagge  e  oof  f  mmaax  x  lloowweer  r  ssppeeeed  d  sseettttiinngg

MMaasst  t  VVeel  l  UUPP 110000%% PPeerrcceennttaagge  e  oof  f  mmaax  x  lliifft  t  ssppeeeed  d  sseettttiinngg

 T Accel T Accel MediumMedium Travel acceleration profile settingTravel acceleration profile setting

L  L  AAcccceell HHaarrdd LLiifft  t  aacccceelleerraattiioon  n  pprrooffiille  e  sseettttiinngg

CONFIGURE MODE MENUCONFIGURE MODE MENU
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Using Learn ModeUsing Learn Mode

 To place the lift truck in Learn Mode: To place the lift truck in Learn Mode:

1.1. EnEnteter r SuSupeperwrworord.d.

2.2. FroFrom the Prom the Progragram Mode Sum Mode Superperworword Leveld Level

menu, use themenu, use the up/downup/down buttons to select buttons to selectLearnLearn, then press the, then press the EnterEnter button. The button. The
selected menu item is indicated by anselected menu item is indicated by an
arrow to the left of the selection.arrow to the left of the selection.

3.3. The LThe Learn Mearn Mode mode menu ienu is diss displaplayedyed::

•• CCoonnttrroollss

•• Ld HLd Hndndlr (lr (LoLoad Had Hanandldlerer))

•• WWeeiigghht  t  

•• WWiirre Ge Guuiiddaannccee

•• RRaaiil Gl Guuiiddaannccee

Use theUse the up/downup/down and/or and/or left/rightleft/right  
 buttons to select the category desired. buttons to select the category desired.

Learn ControlsLearn Controls

 With With ControlsControls selected at the Learn Mode selected at the Learn Mode
menu, pressmenu, press EnterEnter..

During Learn Controls, the During Learn Controls, the Carriage ManagerCarriage Manager
control circuits are calibrated to the outputcontrol circuits are calibrated to the output

 voltage of the Rotate (V voltage of the Rotate (VR3) and Traverse/ReachR3) and Traverse/Reach
(VR4) pots.(VR4) pots.

 The Carriage Manager a The Carriage Manager also communicates thelso communicates the
status of the Travel (VR1) and Lift (VR2) pots tostatus of the Travel (VR1) and Lift (VR2) pots to
the Tractor Manager for calibration.the Tractor Manager for calibration.

 This determines the neutral position for the This determines the neutral position for the
command pots. The maximum and minimumcommand pots. The maximum and minimum
positions are calculated during Run Mode andpositions are calculated during Run Mode and
adjusted as necessary to compensate foradjusted as necessary to compensate for
component component wearwear..

Learn Ld Hndlr (Load Learn Ld Hndlr (Load Handler)Handler)

Use Learn Load Handler to determine theUse Learn Load Handler to determine the
extreme positions of the Rotate Positionextreme positions of the Rotate Position
Feedback (VR6) and Traverse Position FeedbackFeedback (VR6) and Traverse Position Feedback
(VR5) pots, and opening points for the(VR5) pots, and opening points for the
proportional valves (SOL7 and SOL8) by theproportional valves (SOL7 and SOL8) by the
Carriage Manager.Carriage Manager.

Make sure there is sufficient room forMake sure there is sufficient room for
the Load Handler to traverse and rotatethe Load Handler to traverse and rotate
completely in both directions.completely in both directions.

 The fork carriage can be in  The fork carriage can be in any position at theany position at the
start of Learn. However, for best results, start of Learn. However, for best results, startstart
from the Load Handler nested right position.from the Load Handler nested right position.

 With With LD HndlrLD Hndlr selected at the Learn Mode selected at the Learn Mode
menu, pressmenu, press EnterEnter..

 The Load  The Load Handler traverses Handler traverses and rotates and rotates with nowith no
control inputs once Learn is selected and bothcontrol inputs once Learn is selected and both
Deadman pedals are depressed.Deadman pedals are depressed.

 The Load Handler first rotates clockwise to the The Load Handler first rotates clockwise to the
stop, then counterclockwise to the stop. Thestop, then counterclockwise to the stop. The
Load Handler hits the stops Load Handler hits the stops harder than whenharder than when

in Run Mode. The Load Handler should thenin Run Mode. The Load Handler should thenrotate clockwise and counterclockwise again,rotate clockwise and counterclockwise again,
slowing down just before reaching the stops.slowing down just before reaching the stops.

 The Load Handler then traverses left to the The Load Handler then traverses left to the
stop, pause, then traverse right to the stop. Thestop, pause, then traverse right to the stop. The
Load Handler hits the stops Load Handler hits the stops harder than whenharder than when
in Run Mode. The Load Handler should thenin Run Mode. The Load Handler should then
traverse left and right again, slowing down justraverse left and right again, slowing down justt

 before reaching the stops. before reaching the stops.

Learn WeightLearn Weight

Learn Weight is used to calibrate the Learn Weight is used to calibrate the weightweight
displayed. The Main Lift Pressure transducer isdisplayed. The Main Lift Pressure transducer is
used with the main lift cylinders and the Miniused with the main lift cylinders and the Mini
Lift Pressure transducer is used with theLift Pressure transducer is used with the
mini-mast lift mini-mast lift cylinder.cylinder.

Make sure there is sufficient liftingMake sure there is sufficient lifting
height to elevate both the main andheight to elevate both the main and
mini-masts.mini-masts.

11.. WWiitthh WeightWeight selected at the Learn Mode selected at the Learn Mode
menu, pressmenu, press EnterEnter. The following message. The following message
should be displayed.should be displayed.

Lift main mast at least 4 inches with theLift main mast at least 4 inches with the
forks empty, then press Enterforks empty, then press Enter
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NNOTEOTE:: If mast will not lift the required 4 in.,If mast will not lift the required 4 in.,
check Lift Bypass (Lft Byps) setting incheck Lift Bypass (Lft Byps) setting in
Configure modeConfigure mode (refer (refer to Tabto Tablele 3-2 3-2 onon
papagege 3-3-2727))..

2.2. ElevElevate tate the trhe truck auck as inss instrutructedcted..

LEARNINGLEARNING
PASSEDPASSED

should display.should display.

3.3. Lift mini mast at least 4 inches with theLift mini mast at least 4 inches with the
forks empty, then press Enterforks empty, then press Enter

should display.should display.

4.4. ElevElevate tate the trhe truck auck as inss instrutructedcted..

LEARNINGLEARNING
PASSEDPASSED

should display.should display.

Learn Wire GuidanceLearn Wire Guidance
 The following information is for a correctly The following information is for a correctly
functioning wire guidance system. If problemsfunctioning wire guidance system. If problems
are encountered while trying to perform theseare encountered while trying to perform these
procedures, refer toprocedures, refer to “Bad Coil Values” on“Bad Coil Values” on
papagege 5-5-2121..

Learn Guidance is a six step processLearn Guidance is a six step process::

1.1. IniInitiatial Learn Frl Learn Frequequencency and Siy and Signagnall
StrengthStrength

2.2. IniInitiatial Learn Offl Learn Offset Betset Betweeween Antenn Antennasnas

3.3. IniInitiatial Leal Learn Strn Steer Zeer Zero Pero Positositionion

4.4. FinFinal Leaal Learn Frern Frequequency ancy and Sind Signagnall
StrengthStrength

5.5. FinFinal Oal Offset ffset BetBetweeween Ann Antentennasnas

6.6. FinFinal Lal Learn earn SteSteer Zer Zero Pero Positositionion

Before performing the following procedures:Before performing the following procedures:

•• VVerierify tfy the lhe line ine dridriver ver is ais adjudjusted sted to tto thehe
correct frequency and amplitude.correct frequency and amplitude.

•• CenCenter ter the tthe trucruck ovk over ter the ghe guiduide wie wire wre withithinin
0.5 in. (13 mm).0.5 in. (13 mm).

NNOTEOTE:: It is easier to center the load antennaIt is easier to center the load antenna
first, then center the tractor antenna.first, then center the tractor antenna.

•• PlaPlace ce the the trutruck ck in in an an arearea ta that hat allallowsows

tractor-first travel for upcoming steps.tractor-first travel for upcoming steps.

 With With Wire GuidanceWire Guidance selected at the Learn Mode selected at the Learn Mode
menu, pressmenu, press EnterEnter..

Step 1 - Initial Learn Frequency and SignalStep 1 - Initial Learn Frequency and Signal
StrengthStrength

Step 1 learns the frequency and field strength ofStep 1 learns the frequency and field strength of
the floor signal. The guidance system actuallythe floor signal. The guidance system actually
“searches” for the frequency generated by the“searches” for the frequency generated by the
floor signal as well as the field strength.floor signal as well as the field strength.

 When  When thethe EnterEnter button is pressed, the numbers button is pressed, the numbers
on the display change, indicating the system ison the display change, indicating the system is
switching between multiple frequencies andswitching between multiple frequencies and
strengths. The Guidance Manager determinesstrengths. The Guidance Manager determines

 what frequency and field  what frequency and field strength the floorstrength the floor
signal is generating.signal is generating.

 The numbers cycle from 1 to 199 until the The numbers cycle from 1 to 199 until the
system is able to calibrate itself to the floorsystem is able to calibrate itself to the floor
signal. If the messagesignal. If the message Learn wire failed, PressLearn wire failed, Press
Enter to retryEnter to retry is displayed, refer to is displayed, refer to “Bad Coil“Bad Coil

 V Values” on pagealues” on page 5-215-21..

Step 2 - Initial Learn Offset BetweenStep 2 - Initial Learn Offset Between
 Antennas Antennas

Step 2 learns the Offsets for the antennas.Step 2 learns the Offsets for the antennas.
Following the screen message,Following the screen message, Must lock ontoMust lock onto
wirewire, press the Auto/Manual switch to AUTO,, press the Auto/Manual switch to AUTO,

Guide Tractor First.Guide Tractor First. is displayed. The display is displayed. The display

also showsalso shows Trac Ant = +x.xx’’Trac Ant = +x.xx’’ which is the which is the
distance from the wire as calculated by thedistance from the wire as calculated by the

Center Center on on wire. wire. LLLLLL

Press Press ENTER. ENTER. @LLL@LLL
LL=58 LN=103 LR=64LL=58 LN=103 LR=64
TL=71 TN=98 TR=65TL=71 TN=98 TR=65

Busy learning wire..Busy learning wire..

LL= 58 LN=103 LR= 64LL= 58 LN=103 LR= 64
TL= 71 TN= 98 TR= 65TL= 71 TN= 98 TR= 65

Must lock onto wire..Must lock onto wire..
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 Tractor Antenna. The display also shows Tractor Antenna. The display also shows
+x+x.x.x mpmphh. Drive tractor-first at 1.5 to 2 mph. Drive tractor-first at 1.5 to 2 mph
(2.4 to 3.2 km/h) for a distance of approx. 20 ft.(2.4 to 3.2 km/h) for a distance of approx. 20 ft.
(6m).(6m).

Gently coast to a stop, and hit ENTERGently coast to a stop, and hit ENTER is is
displayed. Return the throttle to neutral anddisplayed. Return the throttle to neutral and
allow the truck to coast to a stop. After theallow the truck to coast to a stop. After the
truck has come to a complete stop, presstruck has come to a complete stop, press EnterEnter..

 The Trac Ant value should be 0.00 ±0.40. The Trac Ant value should be 0.00 ±0.40.

Step 3 - Initial Learn Steer Zero PositionStep 3 - Initial Learn Steer Zero Position

Step 3 learns the Steer Zero Position.Step 3 learns the Steer Zero Position. GuideGuide
both ways to minimize, hit ENTER.both ways to minimize, hit ENTER. is is
displayed. The display also showsdisplayed. The display also shows Wire Dist:Wire Dist:
+x.xx”+x.xx” and and +x.x mph+x.x mph..

NNOTEOTE::  While performing this portion of Learn, While performing this portion of Learn,

the truck must travel at least 1.5 mphthe truck must travel at least 1.5 mph
(2.4 km/h) and not be aggressively(2.4 km/h) and not be aggressively
accelerating. A rotating spinner in theaccelerating. A rotating spinner in the
upper right corner of the displayupper right corner of the display
indicates a valid Learn is in process.indicates a valid Learn is in process.

 Travel in both directions a minimum of 100 ft. Travel in both directions a minimum of 100 ft.
(30.5m) (shorter aisles require multiple runs)(30.5m) (shorter aisles require multiple runs)
until the numbers foruntil the numbers for Wire DistWire Dist are are
consistently within ±0.25 in. in both directions.consistently within ±0.25 in. in both directions.
PressPress EnterEnter. Learn Wire Guidance exits and the. Learn Wire Guidance exits and the
Learn Mode menu is displayed.Learn Mode menu is displayed.

NNOTEOTE:: If, after several attempts, the truck doesIf, after several attempts, the truck does
not consistently track within ±0.25 in.,not consistently track within ±0.25 in.,

presspress EnterEnter to exit. Re-enter Guidance to exit. Re-enter Guidanceand repeat steps 1 thru 3.and repeat steps 1 thru 3.

Step 4 - Final Learn Frequency and SignalStep 4 - Final Learn Frequency and Signal
StrengthStrength

Re-enter Wire Guidance Learn.Re-enter Wire Guidance Learn.

Step 4 learns the frequency and field sStep 4 learns the frequency and field strength oftrength of

the floor signal.the floor signal.

 When t When thehe EnterEnter button is pressed, the numbers button is pressed, the numbers
on the display change, indicating the system ison the display change, indicating the system is
switching between multiple frequencies andswitching between multiple frequencies and
strengths. The Guidance Manager determinesstrengths. The Guidance Manager determines

 what frequency and field strength  what frequency and field strength the floorthe floor
signal is generating.signal is generating.

 The numbers cycle from 1 to 199 until the The numbers cycle from 1 to 199 until the
system is able to calibrate itself to the floorsystem is able to calibrate itself to the floor
signal.signal.

Step 5 - Final Learn Offset BetweenStep 5 - Final Learn Offset Between
 Antennas Antennas

Step 5 learns the Offsets for the antennas.Step 5 learns the Offsets for the antennas.

Following the screen messageFollowing the screen message Must lock ontoMust lock ontowirewire, press the Auto/Manual switch to AUTO,, press the Auto/Manual switch to AUTO,

Guide Tractor First.Guide Tractor First. is displayed. The display is displayed. The display
also showsalso shows Trac Ant = +x.xx’’Trac Ant = +x.xx’’ which is the which is the
distance from the wire as calculated by thedistance from the wire as calculated by the

 Tractor Antenna. The display also shows Tractor Antenna. The display also shows
+x+x.x.x mpmphh. Drive tractor-first at 1.5 to 2 mph. Drive tractor-first at 1.5 to 2 mph
(2.4 to 3.2 km/h) for a distance of approx. 20 ft.(2.4 to 3.2 km/h) for a distance of approx. 20 ft.

(6m).(6m).

Guide tractor first.Guide tractor first.

Trac Ant = +0.09”Trac Ant = +0.09”
   + + x.x x.x mphmph

Gently coast to a stop,Gently coast to a stop,
and hit ENTER.and hit ENTER.

Trac Trac Ant = Ant = x.xx”x.xx”
   +x.x +x.x mphmph

Guide both ways toGuide both ways to
minimize, hit ENTER.minimize, hit ENTER.
 Wire Dist: +0.09” Wire Dist: +0.09”
+1.2 +1.2 mph mph Done=NoneDone=None

Center Center on on wire. wire. LLLLLL

Press Press ENTER. ENTER. @LLL@LLL
LL=58 LN=103 LR=64LL=58 LN=103 LR=64
TL=71 TN=98 TR=65TL=71 TN=98 TR=65

Busy learning wire..Busy learning wire..

LL= 58 LN=103 LR= 64LL= 58 LN=103 LR= 64
TL= 71 TN= 98 TR= 65TL= 71 TN= 98 TR= 65

Must lock onto wire..Must lock onto wire..
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Gently coast to a stop, and hit ENTERGently coast to a stop, and hit ENTER is is
displayed. Return the throttle to neutral anddisplayed. Return the throttle to neutral and
allow the truck to coast to a stop. After theallow the truck to coast to a stop. After the
truck has come to a complete sttruck has come to a complete stop, pressop, press EnterEnter..

 The Trac Ant value should be 0.00 ±0.10. The Trac Ant value should be 0.00 ±0.10.

Step 6 - Final Learn Steer Zero PositionStep 6 - Final Learn Steer Zero Position

Step 6 learns the final Steer Zero Position.Step 6 learns the final Steer Zero Position.

Guide both ways to minimize, hit Guide both ways to minimize, hit ENTER.ENTER. is is
displayed. The display also showsdisplayed. The display also shows Wire Dist:Wire Dist:
+x.xx”+x.xx” and and +x.x mph+x.x mph..

NNOTEOTE::  While performing this portion of Learn, While performing this portion of Learn,
the truck must travel at least 1.5 mphthe truck must travel at least 1.5 mph
(2.4 km/h) and not be aggressively(2.4 km/h) and not be aggressively
accelerating. A rotating spinner in theaccelerating. A rotating spinner in the
upper right corner of the displayupper right corner of the display
indicates a valid Learn is in process.indicates a valid Learn is in process.

 Travel in both directions a minimum of 100 ft. Travel in both directions a minimum of 100 ft.
(30.5m) (shorter aisles require multiple runs).(30.5m) (shorter aisles require multiple runs).

 The display indicates when it has successfully The display indicates when it has successfully
learned each direction by displayinglearned each direction by displaying ForkFork,, TracTrac  
oror BothBoth (when both directions are learned). (when both directions are learned).

Continue to drive the truck in both directionsContinue to drive the truck in both directions
untiluntil Done=BothDone=Both is displayed. is displayed.

Learn Rail GuidanceLearn Rail Guidance

Perform Learn Rail Guidance to adjust thePerform Learn Rail Guidance to adjust the
center position of the drive unit so that thecenter position of the drive unit so that the

truck tracks straight while in the aisle.truck tracks straight while in the aisle.

1.1. Place Place the trthe truck in uck in an aan area wrea where thhere there is ere is aa
straight line at least 20 ft. (6m) in lengthstraight line at least 20 ft. (6m) in length
that can be used as a reference (such asthat can be used as a reference (such as

 wire guidance groove, yellow aisle marker wire guidance groove, yellow aisle marker,,
or rail).or rail).

22.. SSeelleecctt Manual Manual  (ON) on the Auto/Manual (ON) on the Auto/Manual

switch. The truck is now in “seeswitch. The truck is now in “seeking mode”king mode”
and can be driven with manual steering.and can be driven with manual steering.

3.3. Position Position the tthe truck ruck so thaso that it t it drives drives paralparallellel
to the reference line. Make smallto the reference line. Make small
corrections with the steer tiller until thecorrections with the steer tiller until the
truck tracks 10 ft. (3m) without deviatingtruck tracks 10 ft. (3m) without deviating
more than 1more than 1/2/2 in. (13 mmin. (13 mm) from the) from the
straight line.straight line.

4.4. ManuaManually lly activaactivate ate and nd secure secure the the railrail
switch to simulate the truck is in a railswitch to simulate the truck is in a rail
guided aisle.guided aisle.

55.. WWiitthh Rail GuidanceRail Guidance selected at the Learn selected at the Learn
Mode menu, pressMode menu, press EnterEnter. The display. The display

shows “Rail Offset: +/–X.X where X.X is ashows “Rail Offset: +/–X.X where X.X is anumber between –5.0 and +5.0. This is thenumber between –5.0 and +5.0. This is the
steer proximity offset from dead center insteer proximity offset from dead center in
degrees. Rail Detect and Auto/Manualdegrees. Rail Detect and Auto/Manual
switch status is also displayed.switch status is also displayed.

66.. SSeelleecctt Auto  Auto  on the Auto/Manual switch on the Auto/Manual switch
(OFF). The steer unit centers and manual(OFF). The steer unit centers and manual
steer is disabled.steer is disabled.

7.7. DriDrive forve forwarward 10 ftd 10 ft. (3m. (3m). Me). Measuasurere

deviation from the reference line.deviation from the reference line.Deviation should be <1 in. (25.4 mm). IfDeviation should be <1 in. (25.4 mm). If
deviatdeviation is >1ion is >1 in. (25.in. (25.4 mm), proceed to4 mm), proceed to
the next stethe next step. If devip. If deviation is <1ation is <1 in.in.
(25.4(25.4 mm), promm), proceed to stceed to step 11.ep 11.

8.8. DriDrive thve the truce truck back back to thk to the orige originainall
position.position.

99.. UUsse te thhee up/downup/down buttons to adjust the buttons to adjust the
 value on the display. More negative value on the display. More negative
numbers cause the truck to drive to thenumbers cause the truck to drive to the
right when driven tractor-first. Changingright when driven tractor-first. Changing
the value by 0.1 corresponds to a the value by 0.1 corresponds to a deviationdeviation
of approx. 0.25 in. (6 mm) over 10 ft. (3m).of approx. 0.25 in. (6 mm) over 10 ft. (3m).

10.10. Repeat Repeat steps steps 7 thr7 thru 9 u 9 until until a devia deviation ation ofof

11 in. (25in. (25.4 mm) or les.4 mm) or less over 10 ft. (s over 10 ft. (3m) is3m) is
achieved.achieved.

Guide tractor first.Guide tractor first.

Trac Ant = +0.09”Trac Ant = +0.09”
   + + x.x x.x mphmph

Gently coast to a stop,Gently coast to a stop,
and hit ENTER.and hit ENTER.

Trac Trac Ant = Ant = x.xx”x.xx”
   +x.x +x.x mphmph

Guide both ways toGuide both ways to
minimize, hit ENTER.minimize, hit ENTER.
 Wire Dist: +0.09” Wire Dist: +0.09”
+1.2 +1.2 mph mph Done=NoneDone=None

Rail Offsets +X.X Rail Offsets +X.X 
Rail Detect Sw: ON/OFFRail Detect Sw: ON/OFF
 Auto/Manual Sw: ON/OFF Auto/Manual Sw: ON/OFF
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11.11. To saTo save thve the vale value, ue, prepress thss thee EnterEnter button. button.
SelectSelect Save? YSave? Y and press and press EnterEnter..

12.12. LeaLearn Rairn Rail Guil Guidandance is cce is compompletelete..

Using Maintenance ModeUsing Maintenance Mode

 To place the lift truck in Maintenance Mode: To place the lift truck in Maintenance Mode:

1.1. EnEnteter r SuSupeperwrworord.d.

2.2. FroFrom the Prom the Progragram Mode Sum Mode Superperworword Leveld Level
menu, use themenu, use the up/downup/down buttons to select buttons to select
MaintMaint, then press the, then press the EnterEnter button. The button. The
selected menu item is indicated by anselected menu item is indicated by an
arrow to the left of the selection.arrow to the left of the selection.

3.3. The The MaintMaintenancenance Mode Mode mene menu is u is displadisplayed:yed:

•• AAnnaalloogg

•• IInnppuut  t  

•• OOuuttppuut  t  

•• WWiirre Ge Guuiiddaanncece

•• EEvvttLLoogg

•• QQuuiit  t  MMnnt  t  

Use theUse the up/downup/down buttons to select the buttons to select the
category desired, then press thecategory desired, then press the EnterEnter  

 button. button.

 Analog (Inpu Analog (Inputs)ts)

 When Analog is selected, Analog inputs are When Analog is selected, Analog inputs are
displayed in numerical sequence. Use thedisplayed in numerical sequence. Use the
up/downup/down and and left/rightleft/right buttons to scroll to the buttons to scroll to the
desired input.desired input.

 To display the selected input, press the To display the selected input, press the EnterEnter  
 button. The Operator Display shows  button. The Operator Display shows the inputthe input
number and its status. To return to the Analognumber and its status. To return to the Analog
menu, press themenu, press the leftleft or or rightright button. button.

Refer toRefer to “Anal“Analog Inputog Inputs” on pages” on page 6-356-35..

Input (Digital)Input (Digital)

 When Input is selected, Digital inputs are When Input is selected, Digital inputs are
displayed in numerical sequence. Use thedisplayed in numerical sequence. Use the
up/downup/down buttons to scroll to the desired input. buttons to scroll to the desired input.

 To display the selected input, press the To display the selected input, press the EnterEnter  

 button. The Operator Display shows  button. The Operator Display shows the inputthe input

number and its status. To return to the Inputnumber and its status. To return to the Input
menu, press themenu, press the leftleft or or rightright button. button.

Refer toRefer to “Digi“Digital Inputal Inputs” on pagts” on pagee 6-356-35..

Output TestsOutput Tests

 When Output is selected, Output Tests are When Output is selected, Output Tests are
displayed in numerical sequence. Use thedisplayed in numerical sequence. Use the
up/downup/down and and left/rightleft/right buttons to scroll to the buttons to scroll to the
desired test.desired test.

 When  When performing an performing an output test, output test, elevateelevate
the drive tire the drive tire off the floor.off the floor. See “JackingSee “Jacking
Safety” Safety” on on pagepage 2-102-10.. Open the Open the
Emergency Lowering Emergency Lowering VValve.alve. See “MainSee “Main
ManifManifold” oold” on pagn pagee 7-70.7-70.

 To “run”  To “run” a a selected test, selected test, press thepress the EnterEnter button. button.
 The Operator Display prompts you to jack th The Operator Display prompts you to jack thee
drive wheel off the floor and to open thedrive wheel off the floor and to open the
Emergency Lowering Valve. The OperatorEmergency Lowering Valve. The Operator
Display shows the test number and its results.Display shows the test number and its results.

 To return to the Output menu, press  To return to the Output menu, press thethe leftleft or or
rightright button. button.

Refer toRefer to “Outp“Output Tests” ut Tests” on pageon page 6-366-36..

 Wire Guidan Wire Guidancece

 Wire Guidance Maintenance Mode can  Wire Guidance Maintenance Mode can be usedbe used
to examine system tracking (to examine system tracking (Tracking ValuesTracking Values),),

 view individual antenna coil inputs ( view individual antenna coil inputs (CoilCoilValuesValues), and clear the EEPROM on the), and clear the EEPROM on the
Guidance Manager card (Guidance Manager card (Clear WG EEPROMClear WG EEPROM).).

 The system can function at several different The system can function at several different
frequencies and strengths. The Wire Guidancefrequencies and strengths. The Wire Guidance
floor signal strength must be consistentfloor signal strength must be consistent
throughout the warehouse. Refer to Publicationthroughout the warehouse. Refer to Publication
PDSS-0051 for floor adjustment,PDSS-0051 for floor adjustment,
troubleshooting, and additional information.troubleshooting, and additional information.

Tracking ValuesTracking Values

Use Tracking Values to monitor the Use Tracking Values to monitor the WireWire
Guidance calculated position and recordGuidance calculated position and record

 Tractor First (TF) and Forks First (FF) position Tractor First (TF) and Forks First (FF) position

 values. When centered over the wire, near-wire values. When centered over the wire, near-wire
coil signal strength is typically about 100%.coil signal strength is typically about 100%.
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 When the  When the Auto/Manual switch Auto/Manual switch transitions fromtransitions from
Manual to Auto, the stored values are cleared.Manual to Auto, the stored values are cleared.

 When the  When the Auto/Manual switch Auto/Manual switch transitions fromtransitions from
 Auto to Manual after tracking the w Auto to Manual after tracking the wire, theire, the
following values are displayed (seefollowing values are displayed (see FigFigururee 3-3-3535):):

•• TTrruucck k ssppeeeed d ((X.XX.X) in upper left corner ) in upper left corner 

•• DiDiststanance ce FrFrom om ththe We Wirire (e (DFW”DFW”) in inches) in inches

•• HHeeaaddining g AAnnggle le ((HAHA) in degrees) in degrees

•• NeNear ar WiWire sre sigignanal as l as a pea percrcenentatage (ge (NW%NW%))

Figure 3-35.Figure 3-35. Wire Guidance TWire Guidance Tracking Vracking Valuesalues
_SYR0095.jpg_SYR0095.jpg

NNOTEOTE:: Coil NW% can range from 0 to 199%.Coil NW% can range from 0 to 199%.

 When traveling TF, th When traveling TF, the NW% coil readings aree NW% coil readings are
from the tractor end antenna coils. Whenfrom the tractor end antenna coils. When
traveling FF, the NW% coil readings are fromtraveling FF, the NW% coil readings are from
the load end antenna coils. The displaythe load end antenna coils. The display
alternates automatically, depending onalternates automatically, depending on
direction of travel. Use thedirection of travel. Use the Up/DownUp/Down buttons to buttons to
obtain differences between the TF and FFobtain differences between the TF and FF
tracking information when the truck is not overtracking information when the truck is not over
the guide wire and tracking.the guide wire and tracking.

Procedure:Procedure: Enter Wire Guidance/Maintenance Enter Wire Guidance/Maintenance
Mode/Tracking Values. Lock the truck onto theMode/Tracking Values. Lock the truck onto the

 wire (if presently locked  wire (if presently locked onto the wire, cycle onto the wire, cycle thethe
 Auto/Man switch to clear existing values) and Auto/Man switch to clear existing values) and
travel in both directions. Drive the truck the fulltravel in both directions. Drive the truck the full
length of the aisle. As the truck travels on thelength of the aisle. As the truck travels on the

 wire, minimum and maximum tracking values wire, minimum and maximum tracking values
are automatically recorded. The following tableare automatically recorded. The following table
lists acceptable values.lists acceptable values.

If the values displayed are not within theseIf the values displayed are not within these
limits, re-Learn the Wire Guidance system andlimits, re-Learn the Wire Guidance system and
check again. Seecheck again. See “Learn Wire Guidance” on“Learn Wire Guidance” on
papagege 3-3-3434..

Coil ValuesCoil Values

Use Coil Values to monitor what the Use Coil Values to monitor what the GuidanceGuidance
Manager is sensing from the individual antennaManager is sensing from the individual antenna
coils for multiple frequencies. The readings cancoils for multiple frequencies. The readings can

 be used to aid in troubleshooting the system. be used to aid in troubleshooting the system.
 The The NowNow,, MinMin, and, and MaxMax coil strengths can be coil strengths can be
selected for display. When the truck is centereselected for display. When the truck is centeredd
over the wire, the inner (near wire) coil signalover the wire, the inner (near wire) coil signal
strength is typically about 100%. Outer (leftstrength is typically about 100%. Outer (left
and right) coil signal strength is approx. 60% toand right) coil signal strength is approx. 60% to
70%. These values are affected by truck70%. These values are affected by truck
position relative to the wire and wire depth inposition relative to the wire and wire depth in
the floor. For more information, refer tothe floor. For more information, refer to “Wire“Wire
GuidaGuidance Troubleshonce Troubleshooting” on pagoting” on pagee 5-215-21..

Clear WG EEPROMClear WG EEPROM

 This is used to clear the EEPROM on the This is used to clear the EEPROM on the
Guidance Manager card. When this occurs,Guidance Manager card. When this occurs,
learn Wire Guidance must be performed. Seelearn Wire Guidance must be performed. See

“Learn W“Learn Wire Guidanire Guidance” on pagece” on page 3-343-34..
11.. SSeelleecctt Clear WG EEPROMClear WG EEPROM from Wire from Wire

Guidance sub-menu.Guidance sub-menu.

2.2. Reset? NReset? N is displayed. Press the is displayed. Press the rightright  
 button. button.

3.3. Reset? YReset? Y is displayed. Press is displayed. Press EnterEnter. The. The
 wire guidance EEPROM is cleared. wire guidance EEPROM is cleared.

Evt LogEvt Log

 When Event Log is selected, the last twenty When Event Log is selected, the last twenty
error codes recorded are displayed. Each entryerror codes recorded are displayed. Each entry
shows the code and the date and time ofshows the code and the date and time of
occurrence.occurrence.

 Term Term MeaningMeaning

NoNoww PrPresesenent ct calalcuculalateted rd reaeadiding ng of of cocoililss

MaMaxTxT MaxMax. ca. calculculatlated red readeading ing of trof tracactor ctor coil oil paipair r 

MinMinTT MinMin. c. calcalculaulated ted reareadinding og of tf tracractor tor coicoil pl pair air 

MaMaxFxF MaxMax. c. calcalculaulated ted reareadinding og of fof fork rk coicoil pal pair ir 

MiMinFnF MiMin. cn. calalcuculalateted read readiding ong of forf fork cok coil pail pair ir 

DFW”DFW” NW%NW%

MMaaxxT  T  aannd  d  MMaaxxFF 00..000  0  tto  o  ++11..0000 990  0  tto  o  113300%%

MMiinnT  T  aannd  d  MMiinnFF 00..000  0  tto  o  ––11..0000 770  0  tto  o  111100%%
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•• UUsse  e  tthhee up/downup/down buttons to switch buttons to switch
 between pages 1 and 2 of  between pages 1 and 2 of the log.the log.

•• UUsse  e  tthhee left/right left/right buttons to exit the log buttons to exit the log
 back to the Maintenance Mode menu. back to the Maintenance Mode menu.

•• If tIf the lhe log dog dispisplaylays ths the mee messagssage “Ee “Errorror Lor Logg

is empty”, no error codes were recordedis empty”, no error codes were recordedsince the log was last cleared.since the log was last cleared.

•• To cTo clealear ar and rnd reset eset the the EveEvent Lnt Log, og, selselectect
ClearClear and press and press EnterEnter. On the Clear. On the Clear
menu, selectmenu, select YesYes with the with the downdown button, button,
then press thethen press the EnterEnter button. The log is button. The log is
cleared and the display returns to thecleared and the display returns to the
Maintenance Mode menu.Maintenance Mode menu.

Using Active Maintenance ModeUsing Active Maintenance Mode
(ActMaint)(ActMaint)

 Active Maintenance Mode allows inputs to be Active Maintenance Mode allows inputs to be
displayed while the truck is in Run mode.displayed while the truck is in Run mode.

 ActMaint is  ActMaint is enabled in enabled in Configure Mode. Configure Mode. Refer toRefer to
“Usin“Using Configug Configure Mode” on pagere Mode” on page 3-263-26..

1.1. WhiWhile in Rule in Run Modn Mode (whe (while tiile time and dme and dateate
are displayed), use theare displayed), use the up/downup/down buttons buttons
to scroll to either Analog or Input andto scroll to either Analog or Input and
presspress EnterEnter..

22.. UUsse te thhee up/downup/down buttons to scroll to the buttons to scroll to the
desired item. Refer todesired item. Refer to “Analog Inputs”“Analog Inputs” and and
“Digit“Digital Inputal Inputs” on pages” on page 6-356-35..

Graphics Database DownloadGraphics Database Download

Perform a graphics database download:Perform a graphics database download:
•• if if the the OpeOperatrator or DispDisplay lay shoshows ws CodCode 5e 57 a7 andnd

the truck is operationalthe truck is operational

•• ththe Dise Displplay Iay Intnterferfacace Cae Card ird is reps replalacecedd

•• ananytytimime the te the truruck sock softftwaware is ure is updpdatateded

 To do this: To do this:

1.1. Turn Turn the the key key swiswitch tch OFFOFF..

2.2. Press Press and and hold hold the the lift lift select select buttonbutton..

3.3. SteStep on anp on and hold hold botd both deah deadmadman pedn pedalsals..

4.4. TuTurn thrn the kee key swy swititch Och ON.N.

5.5. Press Press and and release release the the lift lift select select buttonbutton

three times.three times.

6.6. The OThe Operatoperator Dispr Display lay then sthen shows hows in lain largerge
letters:letters:

Configuration Download in ProgressConfiguration Download in Progress

7.7. WWait fait for thor the dowe download nload to comto complete plete (appro(approx.x.
45 seconds to 1 minute). When the45 seconds to 1 minute). When the

download has completed, the Operatordownload has completed, the OperatorDisplay shows:Display shows:

Configuration Download CompleteConfiguration Download Complete

8.8. SteStep off bop off both deth deadmadman pean pedaldals. Tus. Turn thern the
key switch OFF.key switch OFF.

9.9. Turn tTurn the kehe key swiy switch ONtch ON. The li. The lift trft truckuck
should go through normal SelfTest.should go through normal SelfTest.
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Scheduled MaintenanceScheduled Maintenance
GuidelinesGuidelines

Following a regularly scheduled maintenanceFollowing a regularly scheduled maintenance

program:program:
•• prpromomototes mes maxaximimum tum truruck pck perferformormanancece

•• prprololonongs gs trtrucuck lk lififee

•• rereduduceces cs cosostltly dy dowown tn timimee

•• avavoioids ds ununnenececessassary ry rerepapairirss

Scheduled maintenance includes:Scheduled maintenance includes:

•• LLuubbrriiccaattiioonn

•• CClleeaanniinngg

•• IInnssppeeccttiioonn

•• SSeerrvviiccee

Perform all of the scheduled checks andPerform all of the scheduled checks and
maintenance during the suggested intervals.maintenance during the suggested intervals.

 The time intervals given in this guide are  The time intervals given in this guide are basedbased
on Deadman Hours (HD) under normalon Deadman Hours (HD) under normal
operating conditions.operating conditions.

 When operating under Severe or Extreme When operating under Severe or Extreme
conditions, perform these services more oftenconditions, perform these services more often
as indicated in the following table.as indicated in the following table.

Hour MetersHour Meters

 To display the lift truck hour meters, turn the To display the lift truck hour meters, turn the
key switch OFF. Press and hold the horn buttonkey switch OFF. Press and hold the horn button

 while turning the key switch ON. The Operator while turning the key switch ON. The Operator
Display lists the accumulated totals in theDisplay lists the accumulated totals in the
following lift truck hour meters:following lift truck hour meters:

•• KHKH: Total hours the key switch has been: Total hours the key switch has been
turned ONturned ON

•• HDHD: Total hours on deadman: Total hours on deadman

•• HLHL: Total hours spent lifting and lowering: Total hours spent lifting and lowering

•• TMTM: Total distance traveled (miles or: Total distance traveled (miles or
kilometers, depending on Units specifiedkilometers, depending on Units specified
in Config)in Config)

•• HTHT: Total hours spent traveling: Total hours spent traveling

•• HAHA: Total hours on Load Handler : Total hours on Load Handler 

 To exit, press  To exit, press and release botand release both deadman h deadman pedals.pedals.

OperatingOperating
ConditionsConditions

 W Working Enviorking Environmentronment Service FrService Frequencyequency

Light toLight to
ModerateModerate

 An eight hour shift of basic material han An eight hour shift of basic material handlingdling 180 days or 500 hours,180 days or 500 hours,
 whichever comes  whichever comes first first 

SSeevveerree •• EExxtteennddeed  d  hheeaavvy  y  dduutty  y  ooppeerraattiioonn

•• FrFreeeezezer opr opereratatioionn

•• Sudden teSudden temperamperature chature changes snges such as goinuch as going from freezg from freezer toer to
room temperatureroom temperature

250 hours250 hours

EExxttrreemmee •• AAlll  l  UUL  L  TTyyppe  e  EEE E  rraatteed  d  lliifft  t  ttrruucckkss

•• Dusty or saDusty or sandy condndy conditions sitions such as in cemuch as in cement planent plants, lumbts, lumberer
or flour mills, coal dust or or flour mills, coal dust or stone-crushing areasstone-crushing areas

•• High temHigh temperatperature areaure areas such as in sts such as in steel mileel mills, foundls, foundries,ries,
encloenclosed (Typesed (Type EE) applicaEE) applicationstions

•• CorrosCorrosive atmive atmospheosphere such as ire such as in chlorinn chlorine or salt-se or salt-sea airea air

environmentsenvironments

100 hours100 hours
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Maintenance Minder Maintenance Minder ™™  
ToolTool

Maintenance Minder Maintenance Minder  Tool is a feature that Tool is a feature that

permits prompting of a customer when the liftpermits prompting of a customer when the lifttruck is due for scheduled maintenance.truck is due for scheduled maintenance.

Maintenance Minder Maintenance Minder , when configured and, when configured and
enabled, monitors the Hours on Deadman (HD)enabled, monitors the Hours on Deadman (HD)
meter. When the time interval is exceeded, meter. When the time interval is exceeded, thethe
operator is informed in the following ways:operator is informed in the following ways:

•• OnOne of e of twtwo meo messassageges aps appepearars on s on ththee
Operator Display following the “DailyOperator Display following the “Daily
Checklist” message.Checklist” message.

•• “S“Schchededululed Med Maiaintntenenanance Dce Dueue””

•• “Li“Lift Cft Cutoutout, ut, SchSchedueduled led MaiMaintentenannancece
Due”Due”

•• ThThe aue audidiblble ale alarm sarm sounounds a hds a higigh pih pitctchh
tone every 5 seconds.tone every 5 seconds.

Lift Cutout, when active, does not disable theLift Cutout, when active, does not disable the
lift function until power to the control circuits islift function until power to the control circuits is
cycled (key switch OFF or batterycycled (key switch OFF or battery
disconnected). When control circuit power isdisconnected). When control circuit power is
cycled, lift is disabled untilcycled, lift is disabled until Maintenance Minder Maintenance Minder   
is reset or disabled, or the lift cutout option isis reset or disabled, or the lift cutout option is
turned OFF.turned OFF.

EnablingEnabling

Once installed,Once installed, Maintenance Minder Maintenance Minder  appears in appears in
the Configure Mode menu. The initial factorythe Configure Mode menu. The initial factory

setting is “Disable.” To enable the setting is “Disable.” To enable the feature, enterfeature, enter
Configure Mode.Configure Mode.

NNOTEOTE:: For instructions on selecting Modes ofFor instructions on selecting Modes of
Operation, see “Overview of Modes” onOperation, see “Overview of Modes” on
papagege 3-3-2222..

 With Configuration  With Configuration Mode selected, use theMode selected, use the
downdown button to display the “Mnt Mind” item. button to display the “Mnt Mind” item.
Press thePress the rightright button. With “Enab/Dis” button. With “Enab/Dis”
highlighted, press thehighlighted, press the rightright button. Use the button. Use the
downdown button to select “Enable.” Press the button to select “Enable.” Press the EnterEnter  

 button. button. Maintenance Minder Maintenance Minder  is enabled with the is enabled with the
last stored time interval and action option.last stored time interval and action option.

Exit Program Mode.Exit Program Mode.

Setting or Changing TimeSetting or Changing Time
Interval and Action OptionInterval and Action Option

 With Configuration Mode selected, use the With Configuration Mode selected, use the
downdown button to display the “Mnt Mind” item. button to display the “Mnt Mind” item.
Press thePress the rightright button. Use the button. Use the downdown button to button to
select “Setup.” Press theselect “Setup.” Press the rightright button. button.

 The first time the Setup menu is entered, the The first time the Setup menu is entered, the
Factory default setting is Factory default setting is displayed. Afterward,displayed. Afterward,

 when the Setup menu is eneterd, the setting when the Setup menu is eneterd, the setting
last used is last used is displayed. Vdisplayed. Values from 50 to alues from 50 to 500500
deadman pedal hours are available. Use thedeadman pedal hours are available. Use the
up/downup/down buttons to scroll to the desired time buttons to scroll to the desired time
interval. With the selected value displayed,interval. With the selected value displayed,
press thepress the EnterEnter button. button.

Next, select one of the following options:Next, select one of the following options:

•• “Ms“Msg Ong Only” ly” caucauses ses the the OpeOperatrator or DisDisplaplay ty too
show “Scheduled Maintenance Due” whenshow “Scheduled Maintenance Due” when

the scheduled maintenance time intervalthe scheduled maintenance time interval
is exceeded.is exceeded.

•• “L “L Cut Cut OutOut” ca” causes uses the the OpeOperatrator or DispDisplaylay
to show “Lift Cut Out, Scheduledto show “Lift Cut Out, Scheduled
Maintenance Due” when the scheduledMaintenance Due” when the scheduled
maintenance time interval is exceeded. Liftmaintenance time interval is exceeded. Lift
is disabled the next time the power circuitsis disabled the next time the power circuits
are cycled.are cycled.

Use theUse the up/downup/down buttons to select the option buttons to select the option
 you want, then press the you want, then press the EnterEnter button. Exit button. Exit
Program Mode.Program Mode.

ResettingResetting Maintenance Minder Maintenance Minder 

If you want to reset the reminder prompt whenIf you want to reset the reminder prompt when
Maintenance Minder Maintenance Minder  is active and you have done is active and you have done
scheduled maintenance, enter Configure Mode.scheduled maintenance, enter Configure Mode.

 With Configuration Mode selected, use the With Configuration Mode selected, use the
downdown button to display the “Mnt Mind” item. button to display the “Mnt Mind” item.
Press thePress the rightright button. Use the button. Use the downdown button to button to
select “Reset”. Press theselect “Reset”. Press the EnterEnter button. Exit button. Exit
Program Mode.Program Mode.

DisablingDisabling

 When When Maintenance Minder Maintenance Minder  is active and you is active and you

 want to disable it, enter Config want to disable it, enter Configure Mode.ure Mode.
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 With Configuration Mod With Configuration Mode selected, use thee selected, use the
downdown button to display the “Mnt Mind” item. button to display the “Mnt Mind” item.
Press thePress the rightright button. With “Enab/Dis” button. With “Enab/Dis”
highlighted, press thehighlighted, press the rightright button. Use the button. Use the upup  

 button to select “Disable.” Press the button to select “Disable.” Press the EnterEnter  
 button. Exit Program Mode. button. Exit Program Mode.

Exiting Program ModeExiting Program Mode
11.. UUsse e tthhee leftleft button to back out of the button to back out of the

menus.menus.

2.2. The The OpeOperatrator Dior Displsplay say showhows:s:

RestoreRestore

SaveSave

33.. UUsse e tthhee downdown button to select Save. Press button to select Save. Press
thethe EnterEnter button. Your new values are button. Your new values are
saved.saved.

NNOTEOTE::  You cannot  You cannot exit to the main menu untilexit to the main menu until
 you ha you have selected ve selected eithereither RestoreRestore or or SaveSave  

and pressed theand pressed the EnterEnter button. button.

44.. UUsse te thhee up/downup/down buttons to select Quit. buttons to select Quit.
Press thePress the EnterEnter button. The truck goes button. The truck goes
through reset, then enters Run Mode.through reset, then enters Run Mode.
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Initial 90 Day/250Initial 90 Day/250
Deadman Hour (HD)Deadman Hour (HD)
MaintenanceMaintenance

Perform the following maintenance tasks 90 days or 250 Perform the following maintenance tasks 90 days or 250 HD after the truck HD after the truck was put into service,was put into service,
 whichever  whichever comes firstcomes first..

CCoommppoonneenntt TTaasskk

DDririvve Ue Uninitt BBrereaak mk mouountntining bg bololts ts frfreee ae and nd rereaapppply ly ththrereaad-d-llocockiking ng ccomompopounund (d (P/P/N 9N 99090--54544)4)..
Re-torque mounting bolts Re-torque mounting bolts to 350to 350 ft. lb. (475 Nm). Chft. lb. (475 Nm). Change fluid.ange fluid.

HHyyddrraauulliic Tc Taannkk CChhaanngge fe flluuiid ad annd fd fiilltteerr..

PoPowewer Ar Ampmplilififiererss ToTorqrque ue popowewer cr cabable le tetermrmininal al nunuts ts to to 1111 ftft.. lblb. (. (1515 NmNm).).
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Every 180 days or 500Every 180 days or 500
Deadman Hours (HD)Deadman Hours (HD)

Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.

CCoommppoonneenntt TTaasskk

BBaatttteerryy CChheecck k tthhe e wweeiigghht t ssttaammppeed d oon n ththe e bbaattteterry y iin n tthhe e lliifft t ttrruucck k aaggaaiinnsst t tthhe e mmiinniimmuum m aanndd
maximum allowable weights on the spec tag for the lift truck. Report any lift trucksmaximum allowable weights on the spec tag for the lift truck. Report any lift trucks
that are running with batteries under the minimum or over the maximum allowablethat are running with batteries under the minimum or over the maximum allowable
 weight. Inspect all battery conne weight. Inspect all battery connectors and leads for damage and cctors and leads for damage and cuts in protectiveuts in protective
coatings. Make sure the battery gates are in place and not damaged. Make sure thecoatings. Make sure the battery gates are in place and not damaged. Make sure the
 battery has no more than 0.5 in. (13 mm) free play in a battery has no more than 0.5 in. (13 mm) free play in any direction.ny direction.

BBrraakkeess IIn n aan n ooppeen n aarreeaa, , mmeeaassuurre e ssttooppppiinng g ddiissttaannccee. . TrTraavveelliinng g tto o 2 2 tto o 3 3 mmpph h ((33..2 2 ttoo
4.84.8 km/h) empty, push the km/h) empty, push the EPO switch; the EPO switch; the empty lift truck should sempty lift truck should stop within 2 to 4top within 2 to 4
feet (0.6 to 1.2 m). During norfeet (0.6 to 1.2 m). During normal operation, with a rated load and traveling at topmal operation, with a rated load and traveling at top
speed, the lift truck should stop within apprspeed, the lift truck should stop within approximately one and one-half truck lengths.oximately one and one-half truck lengths.
Stopping distance depends on the load, floor, and tire condition. Examine for signs ofStopping distance depends on the load, floor, and tire condition. Examine for signs of
oil on the oil on the pads or rotor. If oil pads or rotor. If oil is present, disassemble brake, clean rotor, and replaceis present, disassemble brake, clean rotor, and replace
pads.pads.

Measure for correct air gMeasure for correct air gap between armature and armature plate: 0ap between armature and armature plate: 0.040 in. (1.0.040 in. (1.0 mm)mm)
max. Seemax. See FigFigureure 7-47-43 on 3 on pagpagee 7-37-366..

CConontatacctotorr InInsspepect ct coconntatacctotor tr tipips fs for or buburnrnt ot or pr pititteted sd sururfafaceces. s. FFaiailulure re to to rereplplacace te the he titips ps mamayy
prevent the contactor from prevent the contactor from opening or closing causing unscheduled downtime. Withopening or closing causing unscheduled downtime. With
the key switch OFF and the the key switch OFF and the battery disconnected, check the plunger for battery disconnected, check the plunger for smoothsmooth
operation with no binding. If binding occurs, the operation with no binding. If binding occurs, the lift truck may malfunction or exhibitlift truck may malfunction or exhibit
intermittent fault codes.intermittent fault codes.

ControlControl
Handle(s)Handle(s)

 Ve Verify:rify:
•• lift/lift/lower flower functiunction is son is smooth amooth and connd controllabtrollablele

•• travetravel functiol function is smooth an is smooth and respond responsive thnsive through full rarough full range of motnge of motionion

•• rotate rotate functifunction is on is smootsmooth and h and controlcontrollablelable

•• travetraverse funcrse function is smtion is smooth and resooth and responsivponsive through fue through full range of mll range of motionotion

Check for play in the center position of all pots; rCheck for play in the center position of all pots; repair/replace control handle ifepair/replace control handle if

necessary. Vnecessary. Verify function of erify function of all switches.all switches.

DeDeadmadman Pan Pedaedalsls CheCheck fck for sor smoomooth opth operaeration tion witwith no h no binbindinding thg througrough fuh full rll rangange of e of pedpedal sal stroktroke. Te. Testest
correct operation of the deadman switch by the pedal.correct operation of the deadman switch by the pedal.

DrDraiain Hn Hololeses BeBeneneatath dh deaeadmdman an pepedadal al and nd in in babatttterery cy comompapartrtmement nt - m- makake se surure te the he drdraiain hn hololes es araree
not blocked by any debris.not blocked by any debris.

DDririve ve UUninitt CCheheck ck flfluiuid ld leevevel. l. IInsnspepecct ft for or leleaaksks. M. Maake ke susure re OO--riring ng iis ps preresesent nt oon tn the he didipspstitickck..
Check drive axle for play. Check drive axle for play. Examine for drive unit Examine for drive unit radial ring wear.radial ring wear.  SeeSee “Radial Ring“Radial Ring
InspeInspection” on pction” on pageage 7-327-32..

EleElectrctricaical Cal Cablebless InsInspecpect alt all powl power cer cablables fes for nior nicks cks or cuor cuts. Gts. Give ive spespeciacial atl attententiotion to tn to thoshose cae cablebles thas thatt
are not stationary, for are not stationary, for example, cables to the drive motor. Replace any cable that example, cables to the drive motor. Replace any cable that isis
damaged or shows signs of excessive heat. Failure to do so causes intermittentdamaged or shows signs of excessive heat. Failure to do so causes intermittent
system shutdowns and/or electronic failures. Check the tension of the oversystem shutdowns and/or electronic failures. Check the tension of the over-the-mast-the-mast
cables. Set tension so the cables cables. Set tension so the cables just stay on the just stay on the pulleys. Higher tension causespulleys. Higher tension causes

premature failure. Maximum spring tension is 5 to 7 lb. (2.2 premature failure. Maximum spring tension is 5 to 7 lb. (2.2 to 3.2 kg).to 3.2 kg).

FFaannss CChheecck  k  ffoor  r  ccoorrrreecct  t  ooppeerraattiioonn.  .  RRuunn Test Test O23O23 –– Fans (pageFans (page 6-133)6-133)..
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FFoorrkkss CChheecck k ffoorrk k mmoouunnttiinng g ssuurfrfaaccees s ffoor r wweeaarr. .  MMaakke e ssuurre e ffoorrk k ppoossiittiioonniinng g lloocck k iis s wwoorrkkiinngg
correctly. Examine for excessive wear, bends, cracks, welding arcs, correctly. Examine for excessive wear, bends, cracks, welding arcs, excessive heat, orexcessive heat, or
unauthorized modifications. Replace if found. Measure fork unauthorized modifications. Replace if found. Measure fork thickness (Toolthickness (Tool
P/NP/N 922-36922-369). 9). SeeSee “Fork In“Fork Inspectspection” on pageion” on page 4-154-15..

Frame and BaselegFrame and Baseleg
ChecksChecks

General visual inspection of structural members for cracks, including but not limitedGeneral visual inspection of structural members for cracks, including but not limited
to baselegs, main frame, and tractor.to baselegs, main frame, and tractor.

HHarardwdwaarere CChehecck bk boolt lt totorqrque ue of of mmajajor or cocommpoponenennts ts ((momototorsrs, p, pumumpsps, b, brarakeke, d, dririvve ue uninit, t, mmananiifofolldsds,,
mast-to-tractor mounting bolts). Tighten any loose hardware. Replace any broken ormast-to-tractor mounting bolts). Tighten any loose hardware. Replace any broken or
missing hardware. Seemissing hardware. See “Component S“Component Specific Servicepecific Service/Torque Chart” on /Torque Chart” on pagepage A-4A-4..

HHoorrnn CChheecck k tthhaat t  hhoorrn n ssoouunndds s  wwhheen n aaccttiivvaatteedd. .  CChheecck k mmoouunnttiinng g bbrraacckkeet t  iinnssuullaattoorrss..

HydHydrauraulic lic HosHoseses InsInspecpect alt all hyl hydradrauliulic hc hoseoses fos for ler leaksaks, ni, nickscks, c, cut, ut, chachafinfing, ag, and bnd bulgulges. es. RepReplaclacee
damaged hoses as soon as possible. Inspect all fitdamaged hoses as soon as possible. Inspect all fittings for leaks. Repair any tings for leaks. Repair any leaksleaks
immediately. Inspect over-the-mast hoses for correct timmediately. Inspect over-the-mast hoses for correct tension. Make sureension. Make sure
over-the-mast pulleys spin freely over-the-mast pulleys spin freely and show no signs of and show no signs of wear.wear.

HHyyddrraauulliic  c  TTaannkk CChheecck k fflluuiid d lleevveell..

LLiifft  t  CChhaaiinnss CChheecck  k  aaddjjuussttmmeenntt.  .  SSeeee “Chain “Chain Maintenance” Maintenance” on pageon page 4-144-14. Inspect for excessive. Inspect for excessive
stretch or stretch or wear (tool wear (tool P/NP/N 950-350/CG). Lubrica950-350/CG). Lubricate.te. See “Lubrication SpecificationSee “Lubrication Specification
CharChart” on t” on pagepage A-2.A-2.

LLoowweer  r  SSoolleennooiidd RRuunn Test Test O62O62 –– Lower Sol [Lower Solenoid (SOL1)] (pageLower Sol [Lower Solenoid (SOL1)] (page 6-153)6-153)..

LLuubbrriiccaattiioonn LLuubbrriiccaatte  e  aalll  l  ggrreeaasse  e  ppooiinnttss.  .  SSeeee “Lubr“Lubricatiication Points” on pageon Points” on page 4-114-11..

MMaasstt EExxaammiinne e  mmaasst t  bbeeaarriinnggss.  .  IInnssppeecct t  mmaasst at  annd d ccaarrrriiaagge e  ssttoopps s  ffoor tr  tiigghhttnneesss s  aannd d wweeaarr..
Inspect the outside of the main frame for Inspect the outside of the main frame for wearwear. Inspect rails for abnor. Inspect rails for abnormal wear, metalmal wear, metal
flakes, or shavings. Repair any grooves worn in the mast deeper than 1/8 in. (3 flakes, or shavings. Repair any grooves worn in the mast deeper than 1/8 in. (3 mm).mm).
9600 Only 9600 Only  - Wipe old grease off mast uprights and apply new grease. - Wipe old grease off mast uprights and apply new grease.

MMininii-M-Maastst TrTravaverersse - e - IInsnspepecct tt the he trtravavererse se rarack ck anand gd geaears rs fofor wr weaearr. C. Chehecck wk weear ar papad ad adjdjusustmtmenent.t.
Check traverse stop mounting bolt torque. Make sure traverse roller Check traverse stop mounting bolt torque. Make sure traverse roller bearings are notbearings are not
 binding or dam binding or damaged. Make aged. Make sure hose sure hose and cable and cable guards are not guards are not damaged. Removdamaged. Remove ande and

clean Load Handler manifold clean Load Handler manifold filter. Seefilter. See “Load Han“Load Handler Manifold” dler Manifold” on pageon page 7-717-71. Apply. Apply
a thin coat of a thin coat of grease where the pucks contact the grease where the pucks contact the Mini-Mast lift cylinderMini-Mast lift cylinder..

Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.

CCoommppoonneenntt TTaasskk
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Every 180 days or 500 Deadman Hours (HD)Every 180 days or 500 Deadman Hours (HD)

MotorsMotors ACAC - Check the cable lugs to make sure  - Check the cable lugs to make sure they are tight to the they are tight to the terminal studs. Verify theterminal studs. Verify the
inside and outside nut are torqued inside and outside nut are torqued to the values listed. Replace any cable that showsto the values listed. Replace any cable that shows
signs of excessive heat. Check sensor wires for signs of excessive heat. Check sensor wires for sound connection and condition. Blowsound connection and condition. Blow
out the inside of out the inside of the motor with compressed air.the motor with compressed air.

DCDC - Visually inspect brushes for  - Visually inspect brushes for excessive heat (discoloration of the pigtails). Ifexcessive heat (discoloration of the pigtails). If
excessive heat is evident, inspect the armature excessive heat is evident, inspect the armature circuit for loose connections. Checkcircuit for loose connections. Check
condition of commutator per photos oncondition of commutator per photos on papagege 5-5-66. Find the shortest brush in the. Find the shortest brush in the
holder. Remove the brush and check overall dimension.holder. Remove the brush and check overall dimension. See See TabTablele 7-6 7-6 on pon pageage 7-57-544..
Inspect the brush for even wear over the full surface of Inspect the brush for even wear over the full surface of the brush. If the brush is notthe brush. If the brush is not
contacting the complete surface, replace the brushes. Inspect the brush rigging forcontacting the complete surface, replace the brushes. Inspect the brush rigging for
damage or loose brush holders. Make sure the connections on the brush leads aredamage or loose brush holders. Make sure the connections on the brush leads are
tight. Check brush spring tension. Blow out the inside of the motor with tight. Check brush spring tension. Blow out the inside of the motor with compressedcompressed
air. Checair. Check the cable lugs to make sure they are tk the cable lugs to make sure they are tight to the terminal studs. Verify bothight to the terminal studs. Verify both
the inside and outside nut are torqued to the the inside and outside nut are torqued to the values listed. Replace any cable thatvalues listed. Replace any cable that
shows signs of excessive heat. Check sensor wires for shows signs of excessive heat. Check sensor wires for sound connection andsound connection and
condition.condition.

OvOvererheahead Gd Guaruardd InsInspecpect gut guard ard for for phyphysicsical al damdamageage. If . If strstructucturaurally lly damdamageaged, rd, repleplacace cae carrirriageage..

PoPowewer r AmAmplplififieiersrs ChChececk k totorqrque ue on on popowewer ar ampmplilififier er coconnnnecectitionons.s.

PuPump mp CoCouplupliningg SeSepapararate te lilift pft pumump ap and nd momototorr. A. Apppply ly MoMolylybdbdenenum um AnAntiti-S-Seieize ze CoCompmpououndnd
(P/N(P/N 990-63990-638) to the spline8) to the splines.s. See “Pump See “Pump Maintenance” Maintenance” on pageon page 7-68.7-68.

Safety Belt orSafety Belt or
Harness and Tether Harness and Tether 

Check for signs of Check for signs of wearwear, fraying, or , fraying, or damage. Check anchor points on overhead guarddamage. Check anchor points on overhead guard
for damage.for damage.

ShShororts ts to to FrFramamee ChChececk k fofor er elelectctriricacal l shshororts ts to to frframame.e. See “Shorts See “Shorts to Frame to Frame Test” on pageTest” on page 5-3.5-3. Wipe Wipe
compartments clean.compartments clean.

Side Gates andSide Gates and
Barrier Barrier 

Check for correct operation and/or Check for correct operation and/or damage.damage.

StStababililitity Py Padadss ChChececk sk statabibilility ty papad cd cleleararanance ce to fto flolooror. R. Repeplalace ce if if clcleaeararancnce ie is >s >0.0.75 75 inin. (. (1919.0.05 m5 mm)m)..

StStatatic ic StStrarapsps MaMake ke susure re ststatatic ic ststraraps ps arare ne not ot woworn orn or br brorokeken. n. ClCleaean dn debebriris fs frorom sm strtrapaps. s. ChChececkk

resistance of resistor in standoff. EE Labeled lift trucks rresistance of resistor in standoff. EE Labeled lift trucks require a phosphor bronzeequire a phosphor bronze
static strap; do not use steel braided cable on EE labeled lift trucks.static strap; do not use steel braided cable on EE labeled lift trucks.

SSteteeerriinngg CChheecck tk thhaat st stteeeerriinng sg syysstteem fm fuunnccttiioon in is ss smmooootth ah annd rd reessppoonnssiivvee. I. Innssppeecct tt thhe te teeeetth oh onn
the steering gear and drive unit the steering gear and drive unit for wear.for wear.
Check gap on Home Steering Proximity Check gap on Home Steering Proximity SensorSensor..

SSwwiittcchheess CChheecck k aalll  l  sswwiittcchhees s ffoor r ccoorrrreecct t ooppeerraattiioon n aannd d aaddjjuusst t aas s nneeeeddeedd..

 Travel Alarm(s) Travel Alarm(s) If epuipped, check for correct operation.If epuipped, check for correct operation.

 V Ventilation Slotsentilation Slots Make sure ventilation slots in the tMake sure ventilation slots in the tractor frame/cover are clear of obstructions ractor frame/cover are clear of obstructions andand
debris.debris.

 Wa Warning Decalsrning Decals Replace any illegible or damReplace any illegible or damaged decals.aged decals.

 Wa Warning Lightsrning Lights Check for correct operation.Check for correct operation.

 Wheels and Tires Wheels and Tires Examine for bond failure, chunking, and excesExamine for bond failure, chunking, and excessive or uneven wearsive or uneven wear. Inspect load. Inspect load
 wheel bearings for binding or exces wheel bearings for binding or excessive play.sive play.

Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.

CCoommppoonneenntt TTaasskk
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Every 180 days or 500 Deadman Hours (HD)Every 180 days or 500 Deadman Hours (HD)

 Wire Guidance Wire Guidance Check seCheck sensor assembliensor assemblies for damas for damage and ge and mounting hardware mounting hardware for tightness. for tightness. VeVerify therify the
lift truck acquires and lift truck acquires and tracks the guide wire correctly. tracks the guide wire correctly. VerVerify the brake is ify the brake is appliedapplied
 when truck loses wire signal. when truck loses wire signal.

Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.Perform the following maintenance tasks every 180 days or 500 HD, whichever comes first.

CCoommppoonneenntt TTaasskk

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 44--99

  

SSeeccttiioon 4n 4.. SScchheedduulleed Md Maaiinntteennaannccee MMooddeel  9l  9660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Every 360 DaysEvery 360 Days

Every 360 DaysEvery 360 Days

Perform the following maintenance tasks every 360 days.Perform the following maintenance tasks every 360 days.

CCoommppoonneenntt TTaasskk

DDrriivve  e  UUnniitt CChhaanngge  e  fflluuiidd..

HHydydraraululic ic TaTanknk CChahangnge e hyhydrdraaululic ic flfluiuid d aand nd fifillteterr..

PuPump Cmp Cououplpliningg SeSepapararate lte loaoad had handndleler pur pump amp and mnd motootorr. Ap. Applply Moy Molylybdbdenenum Aum Antnti-i-SeSeizize Coe Compmpououndnd
(P/N(P/N 990-63990-638) to the spli8) to the splines.nes.
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Lubrication PointsLubrication Points

Lubrication PointsLubrication Points

FluidsFluids

See “Lubrication Specification Chart” onSee “Lubrication Specification Chart” on
papagege A-A-2.2.

Hydraulic FluidHydraulic Fluid

Reservoir capacity is 15 gal. (57 lReservoir capacity is 15 gal. (57 l),), not including not including   
fluid in cylinders and hoses.fluid in cylinders and hoses.

Drive UnitDrive Unit

Drive uniDrive unit capacity is 7.t capacity is 7.12 qt. (6.712 qt. (6.755 l).l).

Lubrication Point Locator PhotosLubrication Point Locator Photos
FigFigure ure 4-14-1.. LubLubricricatiation Pon Poinoints, ts, ForFork Cak Carrirriagage Fie Fittittingsngs
7i15008s.tif 7i15008s.tif 

FigFigure 4ure 4-2.-2. LubLubricricatiation Pon Poinoints, ts, FoFork Crk Carrarriagiage Bee Beariaringsngs
8a07022s.tif 8a07022s.tif 

Reach Piston End Grease FittingReach Piston End Grease Fitting

Reach ScissorsReach Scissors
Half-ShaftHalf-Shaft
Grease FittingGrease Fitting

Reach CarriageReach Carriage

Reach Roller Bearing ChannelsReach Roller Bearing Channels

Rotate CarriageRotate Carriage
Lower BearingLower Bearing
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Lubrication PointsLubrication Points

FiFigugure re 4-4-3.3. MiMini ni MaMast st anand Ld Loaoad Hd Hanandldler er 
8c11036h.tif 8c11036h.tif 

FiFiggurure 4e 4-4-4.. TTraravverersse Re Raack ck 
7k24068s.tif 7k24068s.tif 

FigFigure ure 4-54-5.. LowLower er TrTraveaverse rse GeaGears rs and and BeaBearinringsgs
7k24188s.tif 7k24188s.tif 

FigFigure ure 4-64-6.. UppUpper er TTravraverserse Ge Gearears as and nd BeaBearinringsgs
7k24186s.tif 7k24186s.tif 

Fork PinsFork Pins

Mini-MastMini-Mast
Pucks andPucks and
CylinderCylinder

Mini-Mast LiftMini-Mast Lift
ChainChain

InnerInner
TelescopicTelescopic
ChannelsChannels

(9600 only)(9600 only)

Traverse Rack (lower)Traverse Rack (lower)

Traverse FollowerTraverse Follower
Bearings Grease FittingsBearings Grease Fittings

Traverse Gear (lower)Traverse Gear (lower)

Traverse GearTraverse Gear
(upper)(upper)

Traverse ShaftTraverse Shaft
Gear (toGear (to
traversetraverse
motor)motor)

Traverse FollowerTraverse Follower
Bearing GreaseBearing Grease
FittingsFittings
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Lubrication PointsLubrication Points

FiFigugure 4re 4-7-7.. LuLubrbricicatatioion Pon Poinintsts, Dr, Drivive Une Unit it 
7k24010s.tif 7k24010s.tif 

Grease FittingsGrease Fittings
(3 places)(3 places)

Spur GearSpur Gear
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Chain MaintenanceChain Maintenance

Chain MaintenanceChain Maintenance

InspectionInspection

Make sure chains are not damaged. Check theMake sure chains are not damaged. Check the
chain for wear using a Chain Gaugechain for wear using a Chain Gauge
(P/N(P/N 950-950-350/C350/CG). G). SeeSee FigFigureure 4-4-88..

FFigigurure e 4-4-8.8. CChahaiin n GaGauguge e 
MA0634.EPSMA0634.EPS

Chain AdjustmentChain Adjustment

SeeSee “Main Lif“Main Lift Chains (960t Chains (9600)” on page0)” on page 7-927-92,,
“Main Lif“Main Lift Chains (9t Chains (9700)” on pa700)” on pagege 7-947-94, and, and
“Fork Height and Lift Chain Adjustment” “Fork Height and Lift Chain Adjustment” onon

papagege 7-7-111155..

      A      A

      A      A

      A      A

      A      A

M M AA 0606 3434 ..iillll

ChainChain
GaugeGauge

Chain ReplaceChain Replace
ChainChain

  

PPrroobblleemm CCaauussee MMaaiinntteennaanncce  e  PPrroocceedduurree

CChhaaiin  n  EElloonnggaattiioonn WWeeaarr UUsse  e  a  a  cchhaaiin  n  ggaauugge  e  oor  r  llaay  y  tthhe  e  cchhaaiin  n  oon  n  a  a  ffllaat  t  ssuurrffaacce  e  aanndd
push it together. Measure and mark a 12 push it together. Measure and mark a 12 in. (305 mm)in. (305 mm)
length that has operated over tlength that has operated over the pulley sheave. Stretchhe pulley sheave. Stretch
the chain; if more than 5/16 in. (8 mm) play is detected,the chain; if more than 5/16 in. (8 mm) play is detected,
replace the chain.replace the chain.

Lack of oilLack of oil

RuRust ast and Cnd Cororrosrosioionn StSteaeam clm cleaeanining ong orr
degreasing new truckdegreasing new truck
chains.chains.

Oil chain frequently. Refer to Oil chain frequently. Refer to Scheduled MaintenanceScheduled Maintenance..

CCrraacckkeed  d  PPllaatteess IInnffrreeqquueennt  t  OOiilliinngg RReeppllaacce  e  tthhe  e  cchhaaiinn..

Rust Rust 

CorrosionCorrosion

Chain FatigueChain Fatigue

 Tight Joints Tight Joints Bent pins or platesBent pins or plates Replace the chain.Replace the chain.

Rusty joints or peenedRusty joints or peened
plate edgesplate edges

Replace the chain.Replace the chain.

CChhaaiin Sn Siidde We Weeaarr CChhaaiin mn miissaalliiggnnmmeenntt RReeaalliiggn tn thhe ce chhaaiin on on tn thhe pe puulllleeyyss..
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Fork InspectionFork Inspection

Fork InspectionFork Inspection

 The following tools are required to perform fork The following tools are required to perform fork
inspection:inspection:

•• FoFork Wrk Weaear Car Calilipeper (Pr (P/N 9/N 92222-3-36969))

•• TaTappe Me Meaeasusure re or or RuRuleler r 

•• 24 24 inin. . FrFramamining g SqSquauarere

•• 4 4 fftt.  .  LLeevveell

Do the following when performing ScheduledDo the following when performing Scheduled
Maintenance.Maintenance.

Surface InspectionSurface Inspection

Remove the forks from the carriage. VisuallyRemove the forks from the carriage. Visually
inspect all fork surfaces for signs of damage,inspect all fork surfaces for signs of damage,
including, but not limited to:including, but not limited to:

•• ccrraacckkss

•• eexxccesesssivive e wweeaar r 

•• eexxcceessssiivve he heeaat t 

•• ddeeffoorrmmaattiioonn

•• ununauauththororizeized d modmodifificaicatitiononss

Pay special attention to the heel and weldsPay special attention to the heel and welds
attaching mounting components. If any damageattaching mounting components. If any damage
is found, remove the fork from service.is found, remove the fork from service.

Straightness of Blade andStraightness of Blade and
Shank Shank 

NN
OTEOTE

::  This measurement can  This measurement can be done wbe done with theith theforks on or removed from the carriage.forks on or removed from the carriage.

1.1. MeasurMeasure the e the length length of thof the blae blade ande and thd thee
height of the shank.height of the shank. See FSee Figuigurere 4-94-9..

FiFigugure 4re 4-9-9.. MeMeasasururining Fog Fork Brk Blalade ade and Snd Shahank nk 
4forkFacts1.svg4forkFacts1.svg

2.2. MultipMultiply ly these these numbenumbers brs by 0y 0.5%. .5%. TheThe
smallest number is your maximumsmallest number is your maximum
deviation.deviation.

•• Length of blade Length of blade  _____ x 0.5% = ______ _____ x 0.5% = ______

•• Height of shank Height of shank  _____ x 0.5% = ______ _____ x 0.5% = ______

3.3. Place Place a 24 ia 24 in. frn. framing aming square square on thon the blade bladee
of the fork, 2 in. away from the heel of theof the fork, 2 in. away from the heel of the
fork.fork. See FiSee Figurguree 4-14-10.0.

4.4. At 2At 21 in1 in., m., measure easure the dthe distance istance betweenbetween
the face of the shank and the framingthe face of the shank and the framing
square.square. See FiSee Figurguree 4-14-10.0.

FiguFigure 4-re 4-10.10. Fork Fork MeasMeasuremeurement wint with Frath Framing ming SquaSquare re 
4forkstraight.svg4forkstraight.svg

5.5. ComComparpare this mee this measuasuremerement, mint, minus 2 in.nus 2 in.,,
to the smallest maximum deviationto the smallest maximum deviation

number determined in step 2.number determined in step 2.
6.6. If thIf the maxie maximum dmum deviaeviatiotion numn number iber iss

exceeded, remove the fork from service.exceeded, remove the fork from service.

Fork AngleFork Angle
NNOTEOTE::  This measurement can  This measurement can be done wbe done with theith the

forks on or removed from the carriage.forks on or removed from the carriage.

1.1. Place Place the fothe fork cark caliper liper on thon the blade blade. Mae. Makeke
sure that the two extruded points aresure that the two extruded points are
touching the blade of the fork.touching the blade of the fork. SeeSee
FigFigureure 4-14-11.1.

2.2. Now Now open open and and move thmove the calie caliper sper so the o the twotwo

extruded points are touching the shank.extruded points are touching the shank.See FiSee Figurguree 4-14-11.1.

Shank Shank 

BladeBlade

    




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Fork InspectionFork Inspection

FiFigugure re 4-4-1111.. FoFork rk AnAnglgle e 
4ForkArmWearCaliperGuide_2.svg4ForkArmWearCaliperGuide_2.svg

3.3. WheWhen all fn all four eour extrxtrudeuded poid points ants are inre in
contact with the fork, gently remove thecontact with the fork, gently remove the
caliper and note the reading on thecaliper and note the reading on the
indicator line, located right above theindicator line, located right above the
hinge pin.hinge pin. See FiSee Figurguree 4-14-11.1.

4.4. If thIf the devie deviation ation is gris greater eater than than 3° of 3° of thethe
original angle, remove the fork fromoriginal angle, remove the fork from
service.service.

NNOTEOTE:: Most forks are manufactured with a 90°Most forks are manufactured with a 90°
angle; therefore, a reading greater thanangle; therefore, a reading greater than
93° or less than 87° is 93° or less than 87° is unacceptable.unacceptable.
However, there are some forks that areHowever, there are some forks that are
purposely manufactured to anglespurposely manufactured to angles
greater than or less than 90°.greater than or less than 90°.

Fork Tip HeightFork Tip Height
1.1. With With forks forks on thon the care carriage, riage, measure measure thethe

length of the blade.length of the blade. See FSee Figuigurere 4-94-9..

•• For For forforks 4ks 42 in2 in. (1. (106.06.7 cm) 7 cm) or lor less, ess, maxmax..
deviatdeviation is 0.25 iion is 0.25 in. (6.3n. (6.3 mm).mm).

•• If lIf lengength oth of fof fork irk is >42 s >42 in. in. (10(106.7 6.7 cm),cm),
multiply length of blade by 3%.multiply length of blade by 3%.
Blade length Blade length  _____in. x 3% = _____in. _____in. x 3% = _____in.

 This is the maximum deviation. This is the maximum deviation.

2.2. ElevatElevate fore forks apks approx. prox. 4 ft. 4 ft. (1.2 (1.2 m) off m) off thethe
floor.floor.

3.3. Place Place a 4 a 4 ft. lft. level aevel across tcross the tiphe tips of s of thethe
forks.forks. See FiSee Figurguree 4-14-12.2.

4.4. RaiRaise one ese one end of tnd of the levhe level to mael to make it leke it levelvel..
See FiSee Figurguree 4-14-12.2.

5.5. MeasurMeasure the e the distandistance frce from the om the tip otip of thef the
fork.fork. See FiSee Figuregure 4-14-12.2.

FiFigurgure 4-1e 4-12.2. MeaMeasursuring Fing Fork Tork Tip Heip Heigight ht 
4Fork Inspection.jpg4Fork Inspection.jpg

6.6. ComComparpare thie this meas measursuremenement to tht to thee
maximum deviation.maximum deviation.

7.7. If thIf the maxie maximum demum deviaviatiotion numn number iber iss
exceeded, remove the fork from service.exceeded, remove the fork from service.

 W Wearear

Fork Blade and Shank Fork Blade and Shank 

1.1. RemoRemove the fve the forkorks fros from the cam the carrirriageage..

2.2. ApproxApprox. ha. half walf way up y up the shthe shank, ank, set thset theefront teeth of the jaws of the caliper on thefront teeth of the jaws of the caliper on the
shank. Make sure the caliper is heldshank. Make sure the caliper is held
square across the shank to get ansquare across the shank to get an
accurate reading. The caliper is now set toaccurate reading. The caliper is now set to
measure fork blade wear. Carefully removemeasure fork blade wear. Carefully remove
the caliper from the shank.the caliper from the shank. SeeSee
FigFigureure 4-14-13.3.

IndicatorIndicator
LinesLines

Shank Shank 

BladeBlade

ForksForks

TipsTips

LevelLevel

DistanceDistance
from tipfrom tip
of fork of fork 
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Fork InspectionFork Inspection

FigFigure ure 4-14-13.3. MeMeasuasurinring Fg Fork ork ShaShank nk 
4Fork Inspection.jpg4Fork Inspection.jpg

3.3. MeasuMeasure 2 re 2 in. (in. (50 mm50 mm) out ) out from tfrom the hhe heel ofeel of
the fork.the fork.

4.4. Place Place the cathe caliper liper over tover the flhe flanks anks of thof the forke forkarm blade at this 2 in. (50 mm) point.arm blade at this 2 in. (50 mm) point. SeeSee
FigFigureure 4-14-14.4.

FigFigure 4-ure 4-14.14. MeMeasuasurinring Forg Fork Bladk Blade We Weaear r 
4Fork Inspection.jpg4Fork Inspection.jpg

5.5. If thIf the insie inside teetde teeth of h of the cathe caliper liper hit thhit thee
fork, there is <10% wear. If the inside teethfork, there is <10% wear. If the inside teeth
pass freely over the fork arm, there ispass freely over the fork arm, there is
>10% wear and the fork must be removed>10% wear and the fork must be removed
from service.from service.

If there is greater than 10% wear of theIf there is greater than 10% wear of the
fork arm, the fork has at least a 20%fork arm, the fork has at least a 20%
reduction in reduction in capacity.capacity.

NNOTEOTE::  The caliper  The caliper is designed to is designed to measure forksmeasure forks
up to 4 in. (100 mm). It is not to be usedup to 4 in. (100 mm). It is not to be used
on full or lumber tapered forks. Foron full or lumber tapered forks. For
these forks, you must know the originalthese forks, you must know the original
fork blade thickness and take afork blade thickness and take a
measurement of the fork arm thickness.measurement of the fork arm thickness.
If the difference in the measurementIf the difference in the measurement
exceeds 10% of the original thickness,exceeds 10% of the original thickness,
the fork must be removed from service.the fork must be removed from service.

Fork HooksFork Hooks

1.1. RemRemove thove the forke forks fros from the cam the carrirriageage..

2.2. DetDetermiermine the fne the fork mork mounountinting clag class.ss.

a.a. MeasurMeasure the he the height eight of the of the carricarriage orage or
the distance between the hooks.the distance between the hooks. SeeSee
FigFigureure 4-14-15.5.

FiguFigure re 4-15.4-15. DetDetermiermining ning Fork Fork MountMounting ing ClassClass
4Fork Inspection.jpg4Fork Inspection.jpg

 b. b. Compare thCompare this measurement is measurement to the to the tabletable
 below. below.

ForkFork
MountingMounting

ClassClass

DistanceDistance
Between HooksBetween Hooks

in. (mm)in. (mm)

CarriageCarriage
HeightHeight

in. (mm)in. (mm)

11 1122..005  5  ((330066)) 113  3  ((333311))

22 1155..004  4  ((338822)) 116  6  ((440077))

33 1188..778  8  ((447777)) 220  0  ((550088))

Distance between hooksDistance between hooks

Carriage HeightCarriage Height
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Fork InspectionFork Inspection

3.3. LocaLocate the cote the correrrect extrct extrudeuded edge on thd edge on thee
caliper for the fork mounting class.caliper for the fork mounting class. SeeSee
FigFigureure 4-14-16.6.

4.4. Slide Slide the ethe extrudextruded edgd edge up e up into into the hthe hookook
pocket.pocket. See FiSee Figuregure 4-14-16.6.

5.5. If thIf the cale calipeiper’s er’s extrxtrudeuded edgd edgee completelycompletely
slides up into the fork pocket slides up into the fork pocket , remove the, remove the
fork from service.fork from service. See FiSee Figurguree 4-14-16.6.

FigFigure ure 4-14-16.6. ForFork Hok Hook Iok Inspnspectectioionn
4Fork Inspection.jpg4Fork Inspection.jpg

MarkingsMarkings

Make sure the fork’s marking (individual loadMake sure the fork’s marking (individual load
rating) is legible (typically located on side ofrating) is legible (typically located on side of
fork). If fork marking is not legible, remove thefork). If fork marking is not legible, remove the
fork from service.fork from service.

Fork PocketFork Pocket

Fork Mounting ClassFork Mounting Class
DesignationDesignation
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ElectricalElectrical
TroubleshootingTroubleshooting

GeneralGeneral

Block the lift truck so that the drive tiresBlock the lift truck so that the drive tires
are off the floor whenever aare off the floor whenever a
troubleshooting procedure requirestroubleshooting procedure requires
turning the key switch ON. This preventsturning the key switch ON. This prevents
accidents caused by unexpected liftaccidents caused by unexpected lift
truck travel.truck travel.

Use extreme care when the truck isUse extreme care when the truck is
jacked up for any reason. Never blockjacked up for any reason. Never block
the lift truck between the carriage andthe lift truck between the carriage and
the floorthe floor. Keep hands and feet . Keep hands and feet clearclear
 while jacking the lift truck. After the lift while jacking the lift truck. After the lift
truck is jacked, place solid bltruck is jacked, place solid blocks or jackocks or jack
stands beneath it to support it.stands beneath it to support it. Do not Do not   
rely on the jack alone.rely on the jack alone. See “JackingSee “Jacking
SafetySafety” on ” on pagepage 2-102-10..

Unless otherwise directed, disconnectUnless otherwise directed, disconnect
the battery connector when you checkthe battery connector when you check
electrical circuits or components with anelectrical circuits or components with an
ohmmeterohmmeter. Electrical current . Electrical current can damagecan damage
an ohmmeter.an ohmmeter.

Before removing a Before removing a power amplifier,power amplifier,
discharge the discharge the amplifier’amplifier’s internals internal

capacitor by jumpering the + and –capacitor by jumpering the + and –terminals with a terminals with a 100 ohm 25W resistor.100 ohm 25W resistor.

•• MaMany pny proroblblems cems can ban be cae causeused by a d by a didirtrtyy
 battery. Make sure the battery is clean. battery. Make sure the battery is clean.

•• SaSave tve time aime and tnd troroububle ble by loy lookioking fng foror
simple causes first.simple causes first.

•• Use Use a Da Digiigital tal MulMultiMtiMeter eter (DM(DMM) M) such such as as aa
Fluke meter for all measurements. AnalogFluke meter for all measurements. Analog
meters can give inaccurate readings andmeters can give inaccurate readings and
load down sensitive electronic circuitsload down sensitive electronic circuits
enough to cause failure. Make sure meterenough to cause failure. Make sure meter
cables are connected to the correct metercables are connected to the correct meter

 jacks and that the correct function an jacks and that the correct function andd

scale are selected.scale are selected.

•• PriPrintented d circircuit cuit boaboards rds are are conconformformalal
coated. Make sure meter leads make acoated. Make sure meter leads make a
good electrical connection with test points.good electrical connection with test points.

•• WhWhen men meaeasusuriring vng voltoltagage, coe, connnnecect thet the
positive meter lead to the connector orpositive meter lead to the connector or
probe point marked (+) in the test.probe point marked (+) in the test.
Connect the negative meter lead to theConnect the negative meter lead to the
connector or probe point marked (–).connector or probe point marked (–).

•• WheWhenevnever er measmeasuriuring ng resresistaistancence, t, turn urn thethe
key switch OFF and disconnect the batterykey switch OFF and disconnect the battery
connector. Battery current can damage anconnector. Battery current can damage an
ohmmeter. Isolate the component from theohmmeter. Isolate the component from the
circuit.circuit.

Shorts to FrameShorts to Frame

Shorts to frame is an industry term forShorts to frame is an industry term for
unintentional current leakage paths betweenunintentional current leakage paths between
normally isolated electrical circuits and theirnormally isolated electrical circuits and their

metal enclosures.metal enclosures.

Shorts to frame may be metallic connections,Shorts to frame may be metallic connections,
such as a wire conductor contacting metalsuch as a wire conductor contacting metal
through worn insulation. More often, shorts tothrough worn insulation. More often, shorts to
frame are resistive “leakage” paths caused byframe are resistive “leakage” paths caused by
contamination and/or moisture.contamination and/or moisture.

 These leakage paths can result in unwanted These leakage paths can result in unwanted
electrical noise on the metallic lift truckelectrical noise on the metallic lift truck
structure and can cause incorrect operation.structure and can cause incorrect operation.

Shorts to frame are caused by:Shorts to frame are caused by:

•• AcAccucumumulalatition on of of didirrt t 

•• BaBattettery ry elelectectrorolylyte te leleakakagagee
•• MMoottoor br brrusush dh duusst t 

•• MotMotor or brubrush sh lealeads ds toutouchiching ng the the houhousinsingg

•• BrBreaeakdkdowown in in in insnsululatatioionn

•• BBaarre e wwiirreess

•• PiPincnchehed wd wiririning hg hararnenessss

•• InIncocorrrrecect mot moununtiting ong of cif circrcuiuit cat cardrdss

Shorts to frame can occur at numerousShorts to frame can occur at numerous
locations on a lift truck, including:locations on a lift truck, including:

•• BBaatttteerriieess

•• MMoottoorrss

•• CaCablbles, es, wiwiriringng, a, and nd haharnernesssseses

•• HHeeaattssiinnkkss
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•• BBuus  s  bbaarrss

•• SSoolleennooiiddss

•• CCoonnttaaccttoorrss

•• TTerermiminnaal l ssttrriippss

•• SSwwiittcchheess

•• PoPowewer pr pananel el ininsusulalatitionon

•• CCirircucuit it cacard rd momoununtsts

Shorts to Frame TestShorts to Frame Test

1.1. Turn tTurn the key she key switwitch OFF ach OFF and dind disconsconnecnectt
the battery cthe battery connector.onnector.

2.2. To test To test the bthe battery attery for for shortshorts to s to case,case,
connect a 12V test light to the battery caseconnect a 12V test light to the battery case
from battery B+, and then to from battery B+, and then to the batterythe battery
case from battery B–. If the lightcase from battery B–. If the light
illuminates at all, even momentarily, thereilluminates at all, even momentarily, there
is a serious problem with the battery,is a serious problem with the battery,

either external contamination or internaleither external contamination or internal
damage. Do not continue until thisdamage. Do not continue until this
condition is corrected. The meter may becondition is corrected. The meter may be
damaged if you proceed before correctingdamaged if you proceed before correcting
this condition.this condition.

Install another battery in the truck andInstall another battery in the truck and
repeat this procedure from Step 1.repeat this procedure from Step 1.

If the test light does not illuminate,If the test light does not illuminate,
continue to the next step.continue to the next step.

3.3. Use a DMUse a DMM set on tM set on the amhe amperpere fune functioction ton to
measure the current leakage from themeasure the current leakage from the

 battery case to battery B+ and  battery case to battery B+ and from thefrom the
 battery case to battery B–. B battery case to battery B–. Beginegin
measuring at the highest ampere scalemeasuring at the highest ampere scale
and work toward the lowest. A rand work toward the lowest. A reading ofeading of
more than 0.001A (1mA) indicates amore than 0.001A (1mA) indicates a
serious short. Do not continue until thisserious short. Do not continue until this
condition is corrected. The meter may becondition is corrected. The meter may be
damaged if you proceed before correctingdamaged if you proceed before correcting
this condition.this condition.

Install another battery in the lift Install another battery in the lift truck andtruck and
repeat this procedure from Step 1.repeat this procedure from Step 1.

If the current is <0.0002A (0.2mA), go toIf the current is <0.0002A (0.2mA), go to
Step 4. If the current is Step 4. If the current is >0.0002A (0.2mA)>0.0002A (0.2mA)
and <0.001A (1mA), remove the batteryand <0.001A (1mA), remove the battery

from the truck, then continue with Step 4.from the truck, then continue with Step 4.
Make sure the battery case does not touchMake sure the battery case does not touch

the truck frame during the remainingthe truck frame during the remaining
tests.tests.

4.4. With With the the batterbattery diy disconnesconnected cted (or r(or removedemoved
and disconnected) from the truck, use aand disconnected) from the truck, use a
DMM to measure the resistance from liftDMM to measure the resistance from lift
truck frame to truck B+, to truck B– (nottruck frame to truck B+, to truck B– (not

 battery B+ and B–), a battery B+ and B–), and to all fuses andnd to all fuses and
motors. A reading of <1000 ohms indicatesmotors. A reading of <1000 ohms indicates
a serious short. Do not continue until thisa serious short. Do not continue until this
condition is corrected. The meter may becondition is corrected. The meter may be
damaged if you proceed before correctingdamaged if you proceed before correcting
this condition.this condition.

a.a. To idenTo identify ttify the caushe cause of the of the shore short tot to
frame, disconnect circuit componentsframe, disconnect circuit components
until the low resistance conditionuntil the low resistance condition
disappears. Do not reconnectdisappears. Do not reconnect
components one at a time, but leavecomponents one at a time, but leave
them disconnected until the lowthem disconnected until the low
resistance reading disappears. Preventresistance reading disappears. Prevent
disconnected terminals or connectorsdisconnected terminals or connectors

from touching the lift truck frame orfrom touching the lift truck frame or
other conductive surfaces.other conductive surfaces.

 b. b. The most likely areas to check are:The most likely areas to check are:

•• MMoottoorrss

•• HHeeaattssiinnkkss

•• PPoowweer r ccaabblleses

•• PoPowewer r cicircrcuit uit comcompoponenentntss

•• CoContntrorol cl cirircucuit it cocompmpononenentsts

c.c. RepaiRepair or r or replareplace thce the come componenponentt
causing the low resistance condition.causing the low resistance condition.
Repeat Step 4.Repeat Step 4.

d.d. ReconnReconnect aect all oll other ther componcomponentsents
previously disconnected, one at a time,previously disconnected, one at a time,
measuring resistance between steps. Ifmeasuring resistance between steps. If
a reading is <1000 ohms whena reading is <1000 ohms when
reconnecting a component, thatreconnecting a component, that
component or its wiring is faulty; repaircomponent or its wiring is faulty; repair
or replace as appropriate.or replace as appropriate.

e.e. When, When, after after all all componecomponents nts areare
reconnected, you get readingsreconnected, you get readings
>1000>1000 ohms, contohms, continue with thinue with the nexte next
step.step.

5.5. ReconnReconnect thect the bae battery ttery conneconnector ctor and and turnturn
the key switch ON. If the the key switch ON. If the battery wasbattery was
previously removed, make sure the batterypreviously removed, make sure the battery

case does not touch the lift truck frame.case does not touch the lift truck frame.
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NNOTEOTE::  The functions being checked must be The functions being checked must be
energized. Example: to check for shortsenergized. Example: to check for shorts
to frame in the travel circuit, travel mustto frame in the travel circuit, travel must

 be requested. be requested.

6.6. Use a Use a DVM sDVM set to et to the cuthe current rrent functifunction toon to

measure current leakage to the truckmeasure current leakage to the truckframe from B+, B–, and all fuses andframe from B+, B–, and all fuses and
motor terminals. Begin measuring at themotor terminals. Begin measuring at the
highest ampere scale and work toward thehighest ampere scale and work toward the
lowest. If the current is <0.001A (1mA), golowest. If the current is <0.001A (1mA), go
to step 7. If the current is more thanto step 7. If the current is more than
0.001A (1mA), continue with the follo0.001A (1mA), continue with the followingwing
steps.steps.

a.a. To identTo identify thify the cause cause of the of the short e short toto
frame, disconnect circuit componentsframe, disconnect circuit components
until the leakage current reads until the leakage current reads <0.001A<0.001A
(1mA). Do not reconnect components(1mA). Do not reconnect components
one at a time, but leave themone at a time, but leave them
disconnected until the leakage currentdisconnected until the leakage current
reads <0.001A (1mA). Preventreads <0.001A (1mA). Prevent
disconnected terminals or connectorsdisconnected terminals or connectors
from touching the lift truck frame orfrom touching the lift truck frame or
other conductive surfaces.other conductive surfaces.

 b. b. The most likely areas to check are:The most likely areas to check are:

•• MMoottoorrss

•• HHeeaattssiinnkkss

•• PPoowweer cr caabblleess

•• PoPowewer r cicircrcuiuit t comcompoponenentntss

•• CoContntrorol cl cirircucuit it comcompoponenentntss

c.c. Repair Repair or ror replace eplace the cthe componeomponent(s)nt(s)
causing the leakage current.causing the leakage current.
ReRepepeatat StStepep 6.6.

d.d. ReconnReconnect aect all otll other her componcomponentsents

previously disconnected, measuringpreviously disconnected, measuring
current between steps. If a reading iscurrent between steps. If a reading is
more than 0.001A (1mA) whenmore than 0.001A (1mA) when
reconnecting a component, thatreconnecting a component, that
component or its wiring is bad. Repaircomponent or its wiring is bad. Repair
or replace as appropriate.or replace as appropriate.

7.7. WheWhen, afn, after ater all coll compomponennents arts aree
reconnected, you get a reading <0.001Areconnected, you get a reading <0.001A
(1mA) there is no short to frame condition(1mA) there is no short to frame condition

 with the truck or the batter with the truck or the battery. If youy. If you
previously removed the battery from thepreviously removed the battery from the
truck, re-install the battery.truck, re-install the battery.

FusesFuses

Test/InspectionTest/Inspection

Examine the fuse for signs of overheating,Examine the fuse for signs of overheating,
discoloration, cracking, or other physicaldiscoloration, cracking, or other physical
damage. Replace as necessary.damage. Replace as necessary.

 To test a fuse, remove it  To test a fuse, remove it from the lift truck. from the lift truck. TheThe
resistance should be <1 ohm.resistance should be <1 ohm.

TTaabblle e 55--11.. FFuusse e CChhaart rt 

FFuussee AAmmppss LLooccaattiioonn FFuunnccttiioonn

FFUU11 110000 CCoonnttaaccttoorr//FFuusse  e  PPaanneell PPoowweer  r  ffuusse  e  ffoor  r  sstteeeerriinngg

FFUU22 550000 CCoonnttaaccttoorr//FFuusse  e  PPaanneell PPoowweer  r  ffuusse  e  ffoor  r  ttrraaccttiioonn

FFUU33 667755 CCoonnttaaccttoorr//FFuusse  e  PPaanneell PPoowweer  r  ffuusse  e  ffoor  r  lliifft  t  

FFUU44 220000 CCoonnttaaccttoorr//FFuusse  e  PPaanneell PPoowweer  r  ffuusse  e  ffoor  r  LLooaad  d  HHaannddlleer  r  MMoottoor  r  

FFUU55 1155 FFuussee//RReellaay  y  CCaarrdd BB+  +  CCoonnttrrool  l  ffuusse  e  ffoor  r  KKeey  y  sswwiittcch  h  aannd  d  EEPPOO

FFUU66 1155 FFuussee//RReellaay  y  CCaarrdd BB–  –  CCoonnttrrool  l  ffuusse  e  ffoor  r  TTrraaccttoor  r  aannd  d  CCaarrrriiaagge  e  MMaannaaggeer  r  

FFUU77 1155//55 FFuussee//RReellaay  y  CCaarrdd BB+  +  CCoonnttrrool  l  ffuusse  e  ffoor  r  ooppttiioonnss

FFUU88 1155//55 FFuussee//RReellaay  y  CCaarrdd BB–  –  CCoonnttrrool  l  ffuusse  e  ffoor  r  ooppttiioonnss

FFUU1111 7700 CCoonnttaaccttoorr//FFuusse  e  PPaanneell PPoowweer  r  ffuusse  e  ffoor  r  AAuux  x  ooppttiioonn

FF110011 22

LLiigghhtt//FFaan  n  PPaacckkaaggee FFaannss//LLiigghhttss
FF110022 22

FF110033 22
FF110044 22
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DC MotorsDC Motors

Types of DC MotorsTypes of DC Motors

 There are two primary types of DC  There are two primary types of DC Motors:Motors:

•• A seA seririeses-w-wouound mnd motootor har has ons only tly twowo
external connections because theexternal connections because the
armature and field windings are connectedarmature and field windings are connected
internally.internally.

FiFigugure 5re 5-1-1.. SeSeririeses-W-Wouound Mnd Mototor Cor Cirircucuit it 
5motor-series.eps5motor-series.eps

•• A pA permermananenent mat magngnet et motmotor or hahas tws twoo
external connections. The field is producedexternal connections. The field is produced

 by an internal magnet. by an internal magnet.

FiFigugure re 5-5-2.2. PePermrmananenent t MaMagngnet et   Motor Circuit Motor Circuit 
motor-pmagnet.epsmotor-pmagnet.eps

NNOTEOTE:: Field connections may be labeled A or Field connections may be labeled A or S.S.
Series wound motor field connectionsSeries wound motor field connections
may be labeled D.may be labeled D.

InspectionInspection

Inspect commutator for surface condition andInspect commutator for surface condition and
high mica. Most armatures have the micahigh mica. Most armatures have the mica
undercut. If the armature on your motor doesundercut. If the armature on your motor does
not, do not attempt to cut it.not, do not attempt to cut it.

 The commutator must be smooth and clean to The commutator must be smooth and clean to
provide maximum provide maximum brush wear. Whenbrush wear. When

commutators are not correctly maintained,commutators are not correctly maintained,carbon dust can collect in the grooves betweencarbon dust can collect in the grooves between

the segments. This can lead to a short circuit inthe segments. This can lead to a short circuit in
the armature.the armature.

Good commutation is indicated by a darkGood commutation is indicated by a dark
 brown polished commutator and an evenly brown polished commutator and an evenly
polished brush wearing surface.polished brush wearing surface. See TaSee Tableble 5-25-2,,

“Commutator Surfaces.”“Commutator Surfaces.”

If the commutator appears rough, pitted, or hasIf the commutator appears rough, pitted, or has
signs of burning or heavy arcing between thesigns of burning or heavy arcing between the
commutator bars, remove the motor for service.commutator bars, remove the motor for service.

ServiceService

If the commutator requires service, you mustIf the commutator requires service, you must
remove the armature from the motor.remove the armature from the motor.

Do not Do not  use a stone to even out high and low use a stone to even out high and low
spots on the cospots on the commutator.mmutator.

Servicing a motor for an abnormal commutatorServicing a motor for an abnormal commutatorsurface condition and high mica or micasurface condition and high mica or mica
undercutting requires special equipment at aundercutting requires special equipment at a
motor rebuilding facility.motor rebuilding facility.

  

S/DS/D

AA

MPMP

MSMS

A2A2

A1A1

  

MS+MS+

MS–MS–
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TTabable 5le 5-2-2.. CoCommmmututatator Sor Sururfafacecess

CCoonnddiittiioonn PPrroobbaabblle  e  CCaauussee CCoommmmuuttaattoor  r  SSuurrffaaccee

Good Condition-Light FilmGood Condition-Light Film

Uniform coloring indicates satisfactory operationUniform coloring indicates satisfactory operation
of machine and brushes. Film color is of machine and brushes. Film color is largely anlargely an
effect of thickness; therefore, provided the film iseffect of thickness; therefore, provided the film is

uniform, it is perfectly acceptable.uniform, it is perfectly acceptable.

Satisfactory Condition-Satisfactory Condition-
Light and Dark PatternLight and Dark Pattern

 This is not a good condition, however This is not a good condition, however, machines, machines
having this pattern have operated withhaving this pattern have operated with
satisfactory results for long periods of time. Thissatisfactory results for long periods of time. This
condition can appear in alternating bars ascondition can appear in alternating bars as
shown or every 3rd or 4th bar. This is related toshown or every 3rd or 4th bar. This is related to
the winding design of the armature or difthe winding design of the armature or difficultyficulty
caused from split windings crossing in caused from split windings crossing in the samethe same
slot.slot.

Unsatisfactory Condition-Unsatisfactory Condition-
Streaky Film with NoStreaky Film with No
Commutator Wear Commutator Wear 

Frequently due to under-loaded operation,Frequently due to under-loaded operation,
machine grossly over-brushed, or brush grademachine grossly over-brushed, or brush grade
incorrect for particular machine application.incorrect for particular machine application.
 Atmosphere and environmenta Atmosphere and environmental conditions canl conditions can
contribute.contribute.

Unsatisfactory Condition-Unsatisfactory Condition-
Uneven FilmUneven Film

Patchy colors of varying densities and shape. DuePatchy colors of varying densities and shape. Due
to unclean operating conditions or to unclean operating conditions or incorrectincorrect
physical condition of physical condition of commutatorcommutator..

Unsatisfactory Condition-Unsatisfactory Condition-
Film with Dark AreasFilm with Dark Areas

 These areas can be is These areas can be isolated or regular.olated or regular.
Commutator out-of-round. This can be caused byCommutator out-of-round. This can be caused by
 vibration or mechanica vibration or mechanical deficiencies inl deficiencies in
equipment operation, bearings, couplings, and soequipment operation, bearings, couplings, and so
forth.forth.

Unsatisfactory Condition-Unsatisfactory Condition-
Example of PoorExample of Poor
Commutator MachiningCommutator Machining

Bars are low on entry Bars are low on entry and leaving edges givingand leaving edges giving
rise to the brushes riding on the middle of therise to the brushes riding on the middle of the
 bars. bars.

Unsatisfactory Condition-Unsatisfactory Condition-
Example of PoorExample of Poor
Commutator MachiningCommutator Machining

Bars are low in the middle giving rise to theBars are low in the middle giving rise to the
 brushes riding on entry and leav brushes riding on entry and leaving bar edges.ing bar edges.
 This and the previous illustration indica This and the previous illustration indicate thete the
need for better maintenance.need for better maintenance.

Unsatisfactory Condition-Unsatisfactory Condition-
Streaky Film withStreaky Film with
Commutator Wear Commutator Wear 

 This is a further development of the third This is a further development of the third
example. Brush grade, machine applications,example. Brush grade, machine applications,
and working environment are all suspect. Earlierand working environment are all suspect. Earlier
corrective action should have been taken.corrective action should have been taken.

Unsatisfactory Condition-Unsatisfactory Condition-
Double Pole PitchDouble Pole Pitch

Darkening of commutator in sequences two poleDarkening of commutator in sequences two pole

pitches apart is due to armature fault, bad coil,pitches apart is due to armature fault, bad coil,
riser bars, or equalizer connections.riser bars, or equalizer connections.
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Open Circuit Motor TestOpen Circuit Motor Test

 An open  An open circuit is circuit is an an electrical circuit electrical circuit within within thethe
motor that is broken. This can be caused by:motor that is broken. This can be caused by:

•• babad bd brurushshes es or or brbrusush sh sprpriningsgs

•• a bra brokoken wen wirire in te in the fhe fielield or ad or armarmaturturee
 winding winding

•• loloosose oe or br bad ad coconnnnecectitiononss

Refer to FiguresRefer to Figures 5-15-1 and and 5-25-2 while performing while performing
the following procedure:the following procedure:

1.1. IsolatIsolate the e the motor motor from tfrom the lifhe lift truct truck cirk circuitcuit
 by removing the power cables. Use two by removing the power cables. Use two
 wrenches to avoid twisting the terminal wrenches to avoid twisting the terminal
stud.stud.

2.2. WiWith the moth the motor at rtor at room temoom temperperatuature,re,
connect the leads of a digital ohmmeterconnect the leads of a digital ohmmeter

 between the individual circuits in the between the individual circuits in the
motor.motor.

3.3. ObsObserverve the folle the followiowing meang measuresuremenments:ts:

4.4. If thIf the metee meter inr indicatedicates his high rgh resistanesistance ince in
the armature, check the condition of thethe armature, check the condition of the

 brushes before replacing the motor brushes before replacing the motor..

5.5. If yIf you fou find ind an opan open cien circurcuit in it in aa
series-wound motor, the motor must beseries-wound motor, the motor must be
disassembled by a motor rebuilding facilitydisassembled by a motor rebuilding facility
to isolate the problem to the field orto isolate the problem to the field or
armature circuit.armature circuit.

Grounded Motor TestGrounded Motor Test

In a grounded motor, an electrical circuit existsIn a grounded motor, an electrical circuit exists
 between the current-carrying conductors and between the current-carrying conductors and
the motor housing. This can be caused the motor housing. This can be caused either byeither by
direct contact or through conductive foreigndirect contact or through conductive foreign
material.material.

 The ground may be caused by: The ground may be caused by:

•• ininsusulalatition on brbreaeakdkdowownn

•• brbrusush leah leads tds toucouchihing tng the mohe mototor hor housusiningg

•• buibuild-ld-up oup of caf carborbon dun dust ost or otr other her matmaterierialsals

Isolate the motor from the lift truck circuit byIsolate the motor from the lift truck circuit by
removing the power cables. Use two wrenchesremoving the power cables. Use two wrenches
to avoid twisting the terminal studs.to avoid twisting the terminal studs.

 Attach one lead of a megohm meter or a  Attach one lead of a megohm meter or a digitaldigital
ohmmeter to a motor terminal and the otherohmmeter to a motor terminal and the other
lead to an unpainted surface of the motorlead to an unpainted surface of the motor

housing. Set the ohmmeter to the highest scale.housing. Set the ohmmeter to the highest scale.

Unsatisfactory Condition-Unsatisfactory Condition-
Brush Contact Mark Brush Contact Mark 

Storage of machines, for lengthy periods, withStorage of machines, for lengthy periods, with
 brushes in position. This can also result from brushes in position. This can also result from
operation of machine in prolonged stalloperation of machine in prolonged stall
conditions.conditions.

Unsatisfactory Condition-Unsatisfactory Condition-
Bar Edge Burning-CauseBar Edge Burning-Cause
High Mica High Mica 

Illustration shows high mica in every slot. Illustration shows high mica in every slot. SameSame
effect can occur on one bar only. Similareffect can occur on one bar only. Similar
conditions can be caused by a conditions can be caused by a high or low bar.high or low bar.

Unsatisfactory Condition-Unsatisfactory Condition-
Small Bright SpotsSmall Bright Spots

Related to overloaded machines and low brushRelated to overloaded machines and low brush
pressure. Due to sparking under brush, thatpressure. Due to sparking under brush, that
gives rise to spots being of a random distribution.gives rise to spots being of a random distribution.
If not corrected, rIf not corrected, results in scored commutator.esults in scored commutator.

CCoonnddiittiioonn PPrroobbaabblle  e  CCaauussee CCoommmmuuttaattoor  r  SSuurrffaaccee

DCDC
MotorMotor

PPrroobbe  e  PPooiinnttss RReessiissttaannccee

LoadLoad
Handler Handler 

LLHHMM--AA1 t1 to Lo LHHMM--SS11 <<1 o1 ohhmm

LHM-A1 or LHM-S1LHM-A1 or LHM-S1
to Frameto Frame

>100,000 ohms>100,000 ohms

Steer Steer 

MMSSAA1  1  tto  o  MMSSAA22 <<1  1  oohhmm

MSA1 or MSA2 toMSA1 or MSA2 to

FrameFrame

>100,000 ohms>100,000 ohms
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If the ohmmeter reads resistance ofIf the ohmmeter reads resistance of
<100,<100,000000 ohms, the motor is grounohms, the motor is grounded. Cleanded. Clean,,
repair, or replace the motor as necessary.repair, or replace the motor as necessary.

Short Circuited Armature or FieldShort Circuited Armature or Field

 Winding Winding
 A short circuited winding is one that the A short circuited winding is one that the
insulation on the field or armature has brokeninsulation on the field or armature has broken
down at two or more points. The breakdowndown at two or more points. The breakdown
creates a low resistance path, allowing currentcreates a low resistance path, allowing current
to flow from one turn of the coil to anotherto flow from one turn of the coil to another
adjacent coil turn, without actually flowingadjacent coil turn, without actually flowing
through the coil wire. The result is a decrease inthrough the coil wire. The result is a decrease in
total resistance of the motor winding and antotal resistance of the motor winding and an
increase in the current flow. The severity of theincrease in the current flow. The severity of the
short circuit depends on its location.short circuit depends on its location.

 A shorted motor may be indicated by: A shorted motor may be indicated by:

•• SlSlow oow or slr sluguggigish osh opeperaratitionon

•• RunRunninning fg fastaster er thathan un usuasual (l (sugsuggesgests ts aa
short in the field)short in the field)

•• OOvveerrhheeaattiinngg

•• BlBlowowining a g a ppowower er fufusese

•• BuBurnrnining g of of brbrusush wh wirireses

•• SeSevevere bre burnurnining or dg or disciscolooloraratiotion onn on
armature coilarmature coil

•• SevSevere ere burnburning ing or or disdiscolocoloratration ion on on one one oror
two commutator segments every 90° oftwo commutator segments every 90° of
rotation.rotation.

 These symptoms can be caused by problems These symptoms can be caused by problems

other than the motor itself, other than the motor itself, such as binding in asuch as binding in a
related pump, hose, or solenoid valve.related pump, hose, or solenoid valve.

 Testing a motor for short circuited windings Testing a motor for short circuited windings
requires special equipment at a motorrequires special equipment at a motor
rebuilding facility.rebuilding facility.
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 AC Motors AC Motors

 AC motors  AC motors used on thused on this lift truck is lift truck are brushless,are brushless,
3-phase, internally delta-connected, variable3-phase, internally delta-connected, variable
speed motors.speed motors.

 The AC motor has a rotor (in place of the DC The AC motor has a rotor (in place of the DC
armature) and a stator (in place of the DC field).armature) and a stator (in place of the DC field).

 There is no electrical connection to the rotor; There is no electrical connection to the rotor;
current is induced in current is induced in the rotor. The stator hasthe rotor. The stator has
three windings staggered 120° apart, and threethree windings staggered 120° apart, and three
external connections lexternal connections labeled U, V, and W.abeled U, V, and W. SeeSee
FiFigugurere 5-5-3.3.

FiFigugure re 5-5-3.3. TTraractctioion Mn Mototor or CiCircrcuiuitsts
5motor_AC3phaseA.eps5motor_AC3phaseA.eps

Open WindingOpen Winding

If the AC motor fails If the AC motor fails with an open winding, thewith an open winding, the
motor moves erratically, as if hunting, andmotor moves erratically, as if hunting, and
there is a ticking sound. Rotation is muchthere is a ticking sound. Rotation is much
slower than usual.slower than usual.

Using a clamping ammeter, measure current iUsing a clamping ammeter, measure current inn
each of the motor power cables. The each of the motor power cables. The open phaseopen phase
reads significantly lower than the other tworeads significantly lower than the other two
phases.phases.

Shorted WindingShorted Winding

If the AC motor fails with a If the AC motor fails with a shorted winding, theshorted winding, the
motor moves erratically, as if hunting, andmotor moves erratically, as if hunting, and
there is a high-pitched sound.there is a high-pitched sound.

Using a clamping ammeter, measure current iUsing a clamping ammeter, measure current inn
each of the motor power cables. The shortedeach of the motor power cables. The shorted
phase reads significantly higher than the otherphase reads significantly higher than the other
two phases.two phases.

ACAC
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Battery State-of-ChargeBattery State-of-Charge

Battery State-of-Charge (BSOC) is a feature thatBattery State-of-Charge (BSOC) is a feature that
monitors and remembers the charge level of themonitors and remembers the charge level of the

 battery connected to the lift truck and  battery connected to the lift truck and helps tohelps to
prevent excessive discharging of the battery.prevent excessive discharging of the battery.
Operating a lift truck using a dischargedOperating a lift truck using a discharged

 battery can damage both the battery  battery can damage both the battery and theand the
electrical components of the lift truck.electrical components of the lift truck.

 At power-up, BSOC tests the battery voltage to At power-up, BSOC tests the battery voltage to
determine if it is the same as it was at power-determine if it is the same as it was at power-
down. If the voltage is the same, BSOC assumesdown. If the voltage is the same, BSOC assumes
it is the same battery and continues to monitorit is the same battery and continues to monitor
the battery for discharge and updates thethe battery for discharge and updates the
Operator Display as required.Operator Display as required.

If a different battery voltage is detected, BSOCIf a different battery voltage is detected, BSOC
assumes a different battery is installed andassumes a different battery is installed and
tests to determine the state-of-charge of thetests to determine the state-of-charge of the

replacement battery. The replacement batteryreplacement battery. The replacement battery
must meet one of the following criteria beforemust meet one of the following criteria before
the display resets and lift is restored.the display resets and lift is restored.

•• ThThe ree replplacacemeement bnt batattertery muy must hst havave ae a
charge level at least 50% different from thecharge level at least 50% different from the
previously installed battery,previously installed battery,

•• ThThe che chararge vge valalue oue of thf the ree replplacacemeementnt
 battery must be greater than the battery must be greater than the
configured BSOC setting.configured BSOC setting.

 The criteria are determined in this way: The criteria are determined in this way:

•• BSOBSOC cC compaompares res the the chachargrge of e of the the batbatterteryy
that was connected to the lift truck withthat was connected to the lift truck with
the replacement battery’s charge. A chargethe replacement battery’s charge. A charge

difference of at least 50% between the twodifference of at least 50% between the two
 batteries resets BSOC to show the state- batteries resets BSOC to show the state-
of-charge of the replacement battery, thatof-charge of the replacement battery, that
is, the measured state-of-charge of theis, the measured state-of-charge of the
replacement battery minus thereplacement battery minus the
remembered state-of-charge of the oldremembered state-of-charge of the old

 battery must equal or exceed 50%. This battery must equal or exceed 50%. This
reset can be higher or lower than the oldreset can be higher or lower than the old

 battery. battery.

•• BSOBSOC lC lookooks at s at the the conconfigfigureured red reset set poipoint.nt.
BSOC reset is programmable from 55% toBSOC reset is programmable from 55% to
100% of total battery charge and can 100% of total battery charge and can bebe
changed by entering the Configure Modechanged by entering the Configure Mode
using the Superword. The replacementusing the Superword. The replacement

 battery must be greater than the battery must be greater than the
configured percent of charge before configured percent of charge before BSOCBSOC
changes. Example - BSOC configured atchanges. Example - BSOC configured at

95%. Plugging in a battery at 95%. Plugging in a battery at anythinganything
 below 95% charge will not change the below 95% charge will not change the
Operator Display. Older batteries orOperator Display. Older batteries or
applications providing inadequateapplications providing inadequate
charging time could require a lowercharging time could require a lower
configured value for BSOC since olderconfigured value for BSOC since older

 batteries might be unable to reach a batteries might be unable to reach a
higher percent charge. Therefore, somehigher percent charge. Therefore, some

 batteries could require BSOC configured batteries could require BSOC configured
as low as 55% before lift cutout as low as 55% before lift cutout resets andresets and
the Operator Display shows the charge ofthe Operator Display shows the charge of
the replacement battery.the replacement battery.

Setting Battery State-of-ChargeSetting Battery State-of-Charge
CutoutCutout

1.1. Fill, Fill, chargcharge, ane, and insd install a tall a batterbattery thay that ist is
typical of the batteries normally used intypical of the batteries normally used in
this application.this application.

2.2. HavHave a custe a customeomer oper operatrator use tor use the lifhe liftt

truck in normal application until cutouttruck in normal application until cutout
occurs.occurs.

3.3. Allow Allow the bthe batterattery to cy to cool anool and stad stabilize bilize forfor
at least two hours.at least two hours.

4.4. Before Before fillinfilling thg the bae battery, ttery, either either taketake
specific gravity readings or measure openspecific gravity readings or measure open
circuit voltage of the battery cells.circuit voltage of the battery cells.

5.5. ComComparpare the mee the measuasuremerements wnts with thith thee
 battery manufacturer’s recommendations battery manufacturer’s recommendations
for maximum discharge.for maximum discharge.

6.6. AdjAdjust thust the cutoe cutout valut value as neue as needed aeded andnd
repeat the previous steps until batteryrepeat the previous steps until battery
cutout occurs at the desired dischargecutout occurs at the desired discharge

level.level.
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Electrical ConnectorElectrical Connector
Locator ChartLocator Chart

Terminology Terminology 

 The term “connector JPx” means a mated The term “connector JPx” means a mated
connector consisting of two connector halves.connector consisting of two connector halves.
One half contains male connectors, or pins (P);One half contains male connectors, or pins (P);
the other half contains female connectors, orthe other half contains female connectors, or

 jacks (J). jacks (J).

 When you disconnect a mated JP connector When you disconnect a mated JP connector,,
 you will have two connector halves. The you will have two connector halves. The
individual connector halves are designated byindividual connector halves are designated by
“Jx” and “Px.” If you cannot locate a connector“Jx” and “Px.” If you cannot locate a connector
designated “Jx” or “Px,” look for “JPx,” and designated “Jx” or “Px,” look for “JPx,” and vicevice

 versa. versa.

Molex connectors have ridges on the sides toMolex connectors have ridges on the sides to
help locate pin number 1. The short side has ahelp locate pin number 1. The short side has a

single ridge at pin number 1. The long side hassingle ridge at pin number 1. The long side has
1, 2, and 3 raised ridges 1, 2, and 3 raised ridges at pin numbers 1, 2,at pin numbers 1, 2,
and 3. Seeand 3. See FiFigugurere 5-5-44..

FiFigugure 5re 5-4-4.. MoMolelex Jax Jack ck anand Pd Pin Cin Cononnenectctor or 
8c04013s.tif 8c04013s.tif 

UseUse Table Table 5-35-3 (or the graphics beginning on (or the graphics beginning on
papagege 5-5-1515) to locate electrical connectors on t) to locate electrical connectors on thehe
lift truck.lift truck.

TTablable 5e 5-3.-3. EleElectrctricaical Cl Connonnectector or LocLocatoator Cr Chart hart 

 Jacks Jacks PinsPins

Pin Identifier Lines (color added for clarity)Pin Identifier Lines (color added for clarity)

CCoonnnneeccttoorr LLooccaattiioonn FFuunnccttiioonn//DDeessttiinnaattiioonn

 J1 J1 Near Tractor ManagerNear Tractor Manager Lift/Lower pendant Lift/Lower pendant 

 JP1L JP1L Under PlatformUnder Platform Wire guidance load senWire guidance load sensor antenna sor antenna 

 JP1T JP1T Behind Front BumperBehind Front Bumper Wire guidance tractor sensWire guidance tractor sensor antenna or antenna 

 JP2 JP2 Load HandlerLoad Handler Mini-mast height prox Mini-mast height prox 

 JP3 JP3 Near Reach ScisNear Reach Scissorssors Reach prox Reach prox 

 JP4 JP4 Near Rotate PotNear Rotate Pot Rotate pot Rotate pot 

 JP5 JP5 Turret - undersideTurret - underside Mini power supply Mini power supply 

 JP10 JP10 Top Tractor CoverTop Tractor Cover WaWarning/strobe light rning/strobe light 

 JP12 JP12 Mast CrosstieMast Crosstie Travel light Travel light 

 JP18 JP18 Under Seat Under Seat 
OTM cableOTM cable

 JP19 JP19 Under seat - left sideUnder seat - left side

 JP20 JP20 Right side of Seat Right side of Seat 
Load handler solenoid intermediate connector Load handler solenoid intermediate connector 

 JP21 JP21 Top of Mini-Mast Top of Mini-Mast 

 JP27 JP27 Left Control HandleLeft Control Handle Left-hand deadmanLeft-hand deadman

 JP46 JP46 Main ManifoldMain Manifold Mini-Mast lift pressure transMini-Mast lift pressure transducer ducer 

 JPA1 JPA1 Supplemental DisplaySupplemental Display Supplemental Operator DisSupplemental Operator Display play 

 JPA7 JPA7 Drive Unit - right sideDrive Unit - right side Home steer prox Home steer prox https://www.forkliftpdfmanuals.com/
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 JPB–  JPB– 
Battery Battery 

B– cableB– cable

 JPB+ JPB+ B+ cableB+ cable

 JPBR JPBR Top of Traction MotorTop of Traction Motor Brake coilBrake coil

 JPBSEN1 JPBSEN1 Above Main ManifoldAbove Main Manifold Battery gate prox 1Battery gate prox 1

 JPBSEN2 JPBSEN2 Underneath HornUnderneath Horn Battery gate prox 2Battery gate prox 2

 JPC4 JPC4

CCaarrrriiaagge  e  MMaannaaggeerr RReeffeer  r  ttoo “Sch“Schematematics” on pageics” on page A-19A-19..

 JPC6 JPC6

 JPC10 JPC10

 JPC12 JPC12

 JPC14 JPC14

 JPC18 JPC18

 JPC22 JPC22

 JPC24 JPC24

 JPD1 JPD1

Display Interface CardDisplay Interface Card

Display screenDisplay screen

 JPD2 JPD2 Menu switchesMenu switches

 JPD3 JPD3 CAN Bus+ power CAN Bus+ power 

 JPD4 JPD4 Horn (sounder)Horn (sounder)

 JPD5 JPD5 CAN baud rateCAN baud rate

 JPE1 JPE1
UnUndeder Lr Lefeft Ct Conontrotrol Hl Hanandldlee StSteeeer Er Encncododer er 

 JPE2 JPE2

 JPE4 JPE4 Steer MotorSteer Motor Steer motor feedback encoder Steer motor feedback encoder 

 JPE5 JPE5 Tractor Bulkhead PanelTractor Bulkhead Panel Main lift height encoder intermediate conMain lift height encoder intermediate connector nector 

 JPE5A JPE5A Top of MastTop of Mast Main lift height encoder Main lift height encoder 

 JPF1 JPF1

FFuussee//RReellaay  y  CCaarrdd RReeffeer  r  ttoo “Sch“Schematematics” on pageics” on page A-19A-19..
 JPF2 JPF2

 JPF3 JPF3

 JPF4 JPF4

 JPK2 JPK2 Top of Mini-MastTop of Mini-Mast Traverse Feedback Pot Traverse Feedback Pot 

 JPKP JPKP Right Control HandleRight Control Handle Operator display control switchesOperator display control switches

 JPL1 JPL1 Left Control HandleLeft Control Handle Left control handle inputs to CMLeft control handle inputs to CM

 JPL2 JPL2 Inside Left Control HandleInside Left Control Handle 5V supply to VR3 and VR45V supply to VR3 and VR4

 JPL19 JPL19 Right side of SeatRight side of Seat Light/Fan harness intermediate connectLight/Fan harness intermediate connector or 

CCoonnnneeccttoorr LLooccaattiioonn FFuunnccttiioonn//DDeessttiinnaattiioonn
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 JPLA1 JPLA1 Lift Power AmpLift Power Amp LPA connector LPA connector 

 JPLA2 JPLA2
Near Lift Motor Near Lift Motor 

Lift motor encoder Lift motor encoder 

 JPLA3 JPLA3 Lift motor temperature sensor Lift motor temperature sensor 

 JPOM1 JPOM1 Top of Mini-Mast Top of Mini-Mast 

Over the mini-mast cableOver the mini-mast cable
 JPOM2 JPOM2 Turret - undersideTurret - underside

 JPOM3 JPOM3 Top of Mini-Mast Top of Mini-Mast 

 JPOM4 JPOM4 Turret - undersideTurret - underside

 JPFAN1 JPFAN1 Near Load Handler pumNear Load Handler pumpp Load handler cooling fanLoad handler cooling fan

 JPFAN2 JPFAN2
 Top cover Top cover Top cover cooling fan (optional)Top cover cooling fan (optional)

 JPFAN3 JPFAN3

 JPR1 JPR1 Right Control HandleRight Control Handle Right control handleRight control handle

 JPR2 JPR2

Inside Right ControlInside Right Control

HandleHandle 5V supply to VR1 and VR25V supply to VR1 and VR2

 JPRDP JPRDP Supplier Wireless ModSupplier Wireless Moduleule iWarehouse iWarehouse 

 JPLHA1 JPLHA1
Below Left Control HandleBelow Left Control Handle

Left control handle - intermediate connector Left control handle - intermediate connector 

 JPLHA2 JPLHA2 Left control handle heater option - intermediate conneLeft control handle heater option - intermediate connector ctor 

 JPRHA1 JPRHA1 Below Right ControlBelow Right Control
HandleHandle

Right controls (handle, EPO, key switch) - intermediateRight controls (handle, EPO, key switch) - intermediate
connector connector 

 JPRHA2 JPRHA2 Display, lights, and fan swiDisplay, lights, and fan switches - intermediate connector tches - intermediate connector 

 JPRHA3 JPRHA3 Near Carriage MNear Carriage Manageranager Right control handle heater option - intermediate conneRight control handle heater option - intermediate connector ctor 

 JPS1 JPS1
CCoonnttaaccttoor  r  PPaanneell CCoonnttaaccttoor  r  ppaanneel  l  iinntteerrffaaccee

 JPS2 JPS2

 JPS3 JPS3 Tractor Bulkhead PanelTractor Bulkhead Panel Slack Chain Switch 1Slack Chain Switch 1

 JPS4 JPS4 Guidance ManaGuidance Managerger Guidance ManagGuidance Manager er 

 JPS5 JPS5 Tractor Bulkhead PanelTractor Bulkhead Panel Slack Chain Switch 2Slack Chain Switch 2

 JPS6 JPS6 Guidance ManaGuidance Managerger Guidance ManagGuidance Manager er 

 JPS7 JPS7 Behind Fuse/RelaBehind Fuse/Relay Cardy Card Top cover cooling fan (optional)Top cover cooling fan (optional)

 JPS8 JPS8

 Tractor Bulkhead Panel Tractor Bulkhead Panel

Lift reference prox switchLift reference prox switch

 JPS25 JPS25
OTM cableOTM cable

 JPS26 JPS26

 JPS27 JPS27 Right side of SeatRight side of Seat Over the mini-maOver the mini-mast cablest cable

 JPS44 JPS44
Near Guidance Manager Near Guidance Manager 

 Travel light - intermediate connector  Travel light - intermediate connector 

 JPS45 JPS45 Travel alarm - intermediate connector Travel alarm - intermediate connector 
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Electrical Connector Locator ChartElectrical Connector Locator Chart

 JPS50 JPS50 Main ManifoldMain Manifold Main lift pressure transducer Main lift pressure transducer 

 JPS54 JPS54 Behind Fuse/RelaBehind Fuse/Relay Cardy Card Aisle detect sensors - intermediate cAisle detect sensors - intermediate connector onnector 

 JPS55 JPS55 Near Steer MotorNear Steer Motor Rail guidance switchRail guidance switch

 JPT2 JPT2

 Tractor Manager Tractor Manager Refer toRefer to “Sch“Schematematics” on pageics” on page A-19A-19..

 JPT4 JPT4

 JPT6 JPT6

 JPT9 JPT9

 JPT10 JPT10

 JPT12 JPT12

 JPT14 JPT14

 JPT18 JPT18

 JPT20 JPT20

 JPT22 JPT22

 JPT24 JPT24

 JPTA1 JPTA1 Traction Power AmplifierTraction Power Amplifier TPA connector TPA connector 

 JPTA2 JPTA2
 Traction Motor  Traction Motor 

 Traction motor encoder  Traction motor encoder 

 JPTA3 JPTA3 Traction motor temperature sensor Traction motor temperature sensor 

 JPTA4 JPTA4
Harness above TractionHarness above Traction
Motor Motor 

 Traction motor encoder/temp sensor intermediate connec Traction motor encoder/temp sensor intermediate connector tor 

 JPW1 JPW1
Filter CardFilter Card

Load sensor antenna connector Load sensor antenna connector 

 JPW2 JPW2 Tractor sensor antenna connector Tractor sensor antenna connector 

 JPW7 JPW7 Right Control HandleRight Control Handle Control handle heaterControl handle heater, right side - optional, right side - optional

 JPW8 JPW8 Left Control HandleLeft Control Handle Control handle heaterControl handle heater, left side - optional, left side - optional

 JPZ JPZ Near Load Handler FaNear Load Handler Fann Load Handler Motor temperature seLoad Handler Motor temperature sensor nsor 
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Circuit Card ConnectorsCircuit Card Connectors

Circuit Card ConnectorsCircuit Card Connectors

Refer to the following figures for circuit cardRefer to the following figures for circuit card
connector and pin locations.connector and pin locations.

Tractor and Carriage ManagerTractor and Carriage Manager
FigFigure ure 5-55-5.. TTracractortor/Ca/Carrirriage age MaManagnager er ConConnecnectortorss
R1019283_B.cgmR1019283_B.cgm
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Circuit Card ConnectorsCircuit Card Connectors

Fuse/Relay CardFuse/Relay Card
FiFigugure re 5-5-6.6. FuFusese/R/Relelay ay CaCard rd CoConnnnecectotorsrs
1079010_C.tif 1079010_C.tif 
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Circuit Card ConnectorsCircuit Card Connectors

Guidance ManagerGuidance Manager
FiFigugure 5re 5-7-7.. GuGuididanance Mce Mananagager Cer Cononnenectctororss
1003823_J-1.jpg1003823_J-1.jpg
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Circuit Card ConnectorsCircuit Card Connectors

 Wire Guidance Filter Ca Wire Guidance Filter Cardrd
FigFigure ure 5-85-8.. WiWire Gre Guiduidancance Fe Filtilter er CaCard rd conconnecnectortorss
114-018-762_B-1.jpg114-018-762_B-1.jpg

Display Interface CardDisplay Interface Card
FigFigure ure 5-95-9.. DiDisplsplay ay IntInterfaerface ce CarCard d ConConnecnectortorss
8c04068s.tif 8c04068s.tif 

    J    J    W    W
    1    1

    J    J    W    W
    2    2

 JP1 JP1

11
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1616

 A A

 A A

 VIEW A-A VIEW A-A
(JW1 and JW2)(JW1 and JW2)

11 88

99 1515

P1P1P5P5P4P4P2P2P3P3

Pins 2 and 4 jumperedPins 2 and 4 jumpered
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TroubleshoTroubleshooting Communication Error Codes oting Communication Error Codes (5x Series)(5x Series)

TroubleshootingTroubleshooting
Communication ErrorCommunication Error
Codes (5x Series)Codes (5x Series)

Troubleshooting IntermittentTroubleshooting Intermittent
Communication Error CodesCommunication Error Codes

If a Code 50, 51, 55, 56, If a Code 50, 51, 55, 56, 57, 59, 5A, 5E, 5G, or57, 59, 5A, 5E, 5G, or
5J is intermittently displayed, determine if5J is intermittently displayed, determine if
there is a particular pattern that repeats itself.there is a particular pattern that repeats itself.

 The following table lists possible causes and The following table lists possible causes and
actions to perform.actions to perform.

If the above checks are performed and the codeIf the above checks are performed and the code
is still displayed, replace is still displayed, replace the Tractor Manager.the Tractor Manager.

Troubleshooting Code 51Troubleshooting Code 51
If Code 51 is displayed during SelfTest:If Code 51 is displayed during SelfTest:

1.1. Check Check for for correct correct jumper jumper instalinstallation lation atat
the Carriage Manager between Jthe Carriage Manager between JPC22-22PC22-22
and JPC24-4.and JPC24-4.

2.2. CheCheck conck connecnectiotions at JPns at JPC14C14-4 an-4 andd
 JPC14-11. JPC14-11.

3.3. ConnConnect Flaect FlashWshWare diare directly rectly to the to the CarriCarriageage
Manager to verify manager is able toManager to verify manager is able to
communicate. Refer tocommunicate. Refer to “Install Cleared“Install Cleared
(New) M(New) Manageranager” on page” on page 3-193-19..

SScceennaarriioo AAccttiioonn

Code is displayed while travelingCode is displayed while traveling
Check static straps. Refer toCheck static straps. Refer to “Component Specific Service/“Component Specific Service/
 Torque Chart” on page Torque Chart” on page A-4A-4..

CCoodde  e  iis  s  ddiissppllaayyeed  d  wwhhiille  e  lliiffttiinngg CChheecck  k  oovveerr--tthhee--mmaasst  t  ccaabbllee..

Codes are randomly displayedCodes are randomly displayed

Refer toRefer to Shorts to FrShorts to Frame Tesame Test (paget (page 5-3)5-3). Check static straps.. Check static straps.
Refer toRefer to “Component Specific Service/Torque Chart” on“Component Specific Service/Torque Chart” on
papagege A-A-44. Check wiring harness for loose connections in CAN. Check wiring harness for loose connections in CAN
Bus splices. Unplug and inspect associated CAN Bus jacks andBus splices. Unplug and inspect associated CAN Bus jacks and
pins.pins.

Code is displayed while steeringCode is displayed while steering
Check cables and wiring to the Check cables and wiring to the Traction Motor. Cable tiesTraction Motor. Cable ties
should not be too tight. Make sure cable and wire insulation isshould not be too tight. Make sure cable and wire insulation is
not damaged.not damaged.
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TroubleshooTroubleshooting Communication Error Codes ting Communication Error Codes (5x Series)(5x Series)

Troubleshooting Code 57Troubleshooting Code 57

Code 57 is displayed when the Display InterfaceCode 57 is displayed when the Display Interface
Card is unable to communicate with the TCard is unable to communicate with the Tractorractor
ManagerManager. The appearance of this code . The appearance of this code (much(much

larger scale numbers) differs from any otherlarger scale numbers) differs from any otherdisplayed code. Inputs and Output tests displayed code. Inputs and Output tests are notare not
accessible when this code is displayed and a 5Qaccessible when this code is displayed and a 5Q
is registered in the error log.is registered in the error log.

NNOTEOTE::  This  This code is code is displayed displayed if thif the K2 e K2 relay tipsrelay tips
are welded when the key switch isare welded when the key switch is
turned OFF.turned OFF.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Key ON/Key ON/

DCV DCV 
 JPT14-12 JPT14-12

 JPT14-1 JPT14-1

 Approx. 48V  Approx. 48V 

PPeerfrfoorm rm sstteep 4p 4 PPeerfrfororm sm stteep 2p 2

22  TP4 TP4 Perform step 3Perform step 3  T/S OTM cable, key switch, T/S OTM cable, key switch,
fuse circuit, and wiringfuse circuit, and wiring

33 DDCCVV TTPP11 JJPPTT1144--11 PPeerrffoorrm  m  sstteep  p  11 TT//S  S  ffuusse  e  cciirrccuuiit  t  aannd  d  wwiirriinngg

44

Key ON/Key ON/
DCV DCV 

 JPC14-5 JPC14-5 JPC14-2JPC14-2 Approx. 12VApprox. 12V Perform step 5Perform step 5

Unplug all connectors fromUnplug all connectors from
CM except JC14 and checkCM except JC14 and check
 voltage again. If 12V is voltage again. If 12V is
present, T/S the circuit that ispresent, T/S the circuit that is
pulling it down. If not OK,pulling it down. If not OK,
replace the CM.replace the CM.

55

Connect FlashWConnect FlashWare to the are to the truck and check TMtruck and check TM
software version. If a valid software versionsoftware version. If a valid software version
appears, the test is a appears, the test is a success.success.

 T/S Bus1  T/S Bus1 wiringwiring
from the TM tofrom the TM to
the Displaythe Display
Interface Card.Interface Card.
Check jumper atCheck jumper at
 JPD5. JPD5.

 Attempt to load a valid Attempt to load a valid
software version into the TM.software version into the TM.
If unable to load software,If unable to load software,
replace TM. If S/W load wasreplace TM. If S/W load was
successful, check for shorts tosuccessful, check for shorts to

frame, static straps, andframe, static straps, and
repair as necessary.repair as necessary.
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Wire Guidance Wire Guidance TroubleshooTroubleshootingting

 Wire Guidance Wire Guidance
TroubleshootingTroubleshooting

Intermittent Codes or LearnIntermittent Codes or LearnProblemsProblems

If Wire Guidance related codes are displayedIf Wire Guidance related codes are displayed
intermittently or problems running Learn Wireintermittently or problems running Learn Wire
Guidance occur, check for the following:Guidance occur, check for the following:

•• bbaad rd raaddiiaal rl riinnggss

•• ddirirtty y aanntetennnnaass

•• woworn rn loaload wd wheheelels os or r drdrivive te tiriree

•• babad sd spupur (r (ststeeeeriringng) g) geaear r 

•• bbaad d ststeeeer r mmototoor r 

•• ddaammaaggeed d cacabblleess

•• bbaad d llinine e ddrriivever r 

•• sshhorortts s tto o ffrraammee

Refer to Publication PDSS-0051 for floor relatedRefer to Publication PDSS-0051 for floor related
issues.issues.

Bad Coil ValuesBad Coil Values

If a Code 93, 94, 9J, or 9K is displayed orIf a Code 93, 94, 9J, or 9K is displayed or
problems performing Step 1 of the Learn Wireproblems performing Step 1 of the Learn Wire
Guidance process are encountered, perform theGuidance process are encountered, perform the
following procedure.following procedure.

1.1. VVerify erify line line driver driver frequefrequency/ouncy/output.tput.

NN
OTEOTE

:: Most line drivers are equipped with aMost line drivers are equipped with adecal on the inside of the access doordecal on the inside of the access door
that identifies the frequency.that identifies the frequency.

NNOTEOTE::  Antenna signal strength can be Antenna signal strength can be
influenced by several factors that areinfluenced by several factors that are
floor related and not truck related. If thefloor related and not truck related. If the

 value displayed varies at the same value displayed varies at the same
location (such as an expansion joint)location (such as an expansion joint)
every time, this may indicate a problemevery time, this may indicate a problem
in the floor. For more information, referin the floor. For more information, refer
to Publication PDSS-0051.to Publication PDSS-0051.

If it is necessary to interrupt the floorIf it is necessary to interrupt the floor
signal, notify all personnel that may besignal, notify all personnel that may be
using the guidepath.using the guidepath.

2.2. PosPositiition the tron the truck ovuck over the ger the guiduidewiewire tore to
 within  within 0.5 in0.5 in. (13 . (13 mm) of mm) of center (it center (it is easieris easier
to center the load antenna first).to center the load antenna first).

3.3. Enter Enter MaintMaint/Wir/Wire Guie Guidancedance/Coil /Coil VValues.alues.
Refer toRefer to “Coil V“Coil Values” on paalues” on pagege 3-383-38..

NNOTEOTE:: If truck is locked on the wire when CoilIf truck is locked on the wire when Coil
 Values is entered,  Values is entered, cycle the Auto/Mancycle the Auto/Man
switch.switch.

4.4. UUsisinng g ththee rightright button, cycle to the button, cycle to the
frequency of the line driver determined infrequency of the line driver determined in
step1.step1.

5.5. ObsObserverve coil re coil readeadingings. Ses. See Figue Figuresres 5-105-10  

andand 5-115-11. If all are low (less than 10%),. If all are low (less than 10%),
refer to Diagnosis refer to Diagnosis and Repair.and Repair.  FigureFigure 5-105-10  
shows a good Load Antenna and a badshows a good Load Antenna and a bad

 Tractor Antenna. Tractor Antenna.

FiguFigure 5-re 5-10.10. Coil Coil ReadReadings ings - Ba- Bad Td Tractoractor Anr Antennatenna
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Wire Guidance Wire Guidance TroubleshooTroubleshootingting

FiFigugure 5-re 5-1111.. CoCoil Loil Locacatitiononss
9600_steerCoils.svg9600_steerCoils.svg

6.6. If onIf one or e or more comore coil reail readings dings are loware low, turn, turn
the key switch OFF, disconnect thethe key switch OFF, disconnect the

 battery, and swap the JPW battery, and swap the JPW1 (Load) and1 (Load) and
 JPW2 (Trac) connectors at the Filter Card. JPW2 (Trac) connectors at the Filter Card.

•• If tIf the phe probroblem lem folfollowlows ths the ane antentenna ana andnd

cable, troubleshoot the cable andcable, troubleshoot the cable andantenna.antenna.

•• If tIf the rhe readeadingings do s do not not chachangenge, re, refer fer toto
Diagnosis and Diagnosis and RepairRepair..

Diagnosis and RepairDiagnosis and Repair

Tractor Right CoilTractor Right Coil

Tractor NearWire CoilsTractor NearWire Coils

Load NearWire CoilsLoad NearWire Coils

Load LeftLoad Left
CoilCoil

Load RightLoad Right
CoilCoil

Tractor Left CoilTractor Left Coil

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDiissccoonnnneecct t AAnntetennnnaa
Cables at JPW1 andCables at JPW1 and
 JPW2/DCV  JPW2/DCV 

 JW1-15 JW1-15 JW1-14JW1-14

10.5 to 13V 10.5 to 13V 

PPeerrffoorrm  m  sstteep  p  22 PPeerrffoorrm  m  sstteep  p  33

22  JW2-15 JW2-15 JW2-14JW2-14 Replace Filter CardReplace Filter Card Perform step 3Perform step 3

33

Remove Filter Card/Remove Filter Card/
DCV DCV 

 JA1-B1 JA1-B1
 JPS6-24 JPS6-24
(Back probe(Back probe
connection)connection)

Replace Filter Card.Replace Filter Card.
Recheck coil values.Recheck coil values.
If correct results areIf correct results are
still not obtained,still not obtained,
replace GMreplace GM

Replace the GMReplace the GM
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TroubleshoTroubleshooting Steering Fault Codes oting Steering Fault Codes (G Series)(G Series)

TTroubleshooroubleshooting Steeringting Steering
Fault Codes (G Series)Fault Codes (G Series)

If Code G2, G3, or G4 is displayedIf Code G2, G3, or G4 is displayed before before  the the

truck is operated, refer to “Code Displayed Aftertruck is operated, refer to “Code Displayed After
Deadman Pedal Is Depressed”. If code isDeadman Pedal Is Depressed”. If code is
displayeddisplayed during during  operation, refer to operation, refer to
“Intermittent Steering Related Error Codes”.“Intermittent Steering Related Error Codes”.

Code Displayed After DeadmanCode Displayed After Deadman
Pedal Is DepressedPedal Is Depressed

If a code is displayed after If a code is displayed after the deadman pedal isthe deadman pedal is
depressed, observe the reaction in the steeringdepressed, observe the reaction in the steering
system and refer to the following table:system and refer to the following table:

Intermittent Steering RelatedIntermittent Steering Related
Error CodesError Codes

If the truck has intermittent error codes,If the truck has intermittent error codes,
determine if there is a particular pattern thatdetermine if there is a particular pattern that
repeats itself. The following table lists possiblerepeats itself. The following table lists possible
causes and actions to perform.causes and actions to perform.

SScceennaarriioo AAccttiioonn

 Truck steers and does not contact Truck steers and does not contact
mechanical stops.mechanical stops.

Refer toRefer to InpInputut I25I25 –– Str EnStr Encdr [Scdr [Steeteer Motor Motor Encor Encoderder]]

(pa(pagege 6-86-84)4) and and InpInputut I39I39 –– NeNeut Pulut Pulse [Nse [Neuteutral Pural Pulselses]s]
(pa(pagege 6-96-91)1). Run. Run Test Test O44O44 –– Steer Mtr [Steer Motor]Steer Mtr [Steer Motor]
(pa(pagege 6-16-140)40)..

 Truck steers in one direction only and Truck steers in one direction only and
contacts mechanical stop.contacts mechanical stop.

Check home steer prox sensor adjustment. Refer toCheck home steer prox sensor adjustment. Refer to IInpnputut I2I244 – – 
Str Home Str Home [Home Steer [Home Steer Proximity Sensor] (pProximity Sensor] (pageage 6-83)6-83) and and
InpInputut I25I25 –– Str EnStr Encdr [Scdr [Steeteer Motr Motor Encor Encodeoder] (par] (pagege 6-86-84)4). Run. Run
 Test Test O44O44 –– Steer Mtr [Steer Motor] (pageSteer Mtr [Steer Motor] (page 6-140)6-140)..

No movement in steering. No movement in steering. Mechanical issue,Mechanical issue,
 worn radial ring. worn radial ring.

RunRun Test Test O44O44 –– Steer Mtr [Steer Motor] (pageSteer Mtr [Steer Motor] (page 6-140)6-140)..

PPoossssiibblle  e  CCaauussee AAccttiioonn

Noise, shorts to frameNoise, shorts to frame
Refer toRefer to Shorts to FrShorts to Frame Tesame Test (paget (page 5-3)5-3). Check static straps.. Check static straps.
Refer toRefer to “Component Specific Service/Torque Chart” on“Component Specific Service/Torque Chart” on
papagege A-A-44..

Calculated position of the drive unit badCalculated position of the drive unit bad
Check adjustment of home steer prox. Check home steer proxCheck adjustment of home steer prox. Check home steer prox
sensor sense rail for damage.sensor sense rail for damage.

Large correction to steering prior to brakingLarge correction to steering prior to braking
Steer Motor Encoder, Steer Amplifier (SA), or Steer Motor Encoder, Steer Amplifier (SA), or TM may be bad.TM may be bad.
Check home steer prox adjustment.Check home steer prox adjustment.

Mechanical issue, worn radial ringMechanical issue, worn radial ring
Refer toRefer to Input Input A37A37 -- Str CStr Curr [urr [Steer Steer Motor Motor CurreCurrent] (nt] (pagepage 6-58)6-58)  
to determine if to determine if excessive current is required by the excessive current is required by the steer motor.steer motor.
Repair or replace as necessary.Repair or replace as necessary.https://www.forkliftpdfmanuals.com/
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Hydraulic Troubleshooting GuidelinesHydraulic Troubleshooting Guidelines

HydraulicHydraulic
TroubleshootingTroubleshooting
GuidelinesGuidelines

 After elevating or reaching the carriage After elevating or reaching the carriage
for troubleshooting, use blocks to securefor troubleshooting, use blocks to secure
the carriage. Never remove a blockthe carriage. Never remove a block
 when it is supporting the mast. when it is supporting the mast.

Lower the carriage fully and retract the reachLower the carriage fully and retract the reach
mechanism fully.mechanism fully.

 When you check voltage at solenoids, make When you check voltage at solenoids, make
sure hydraulic lines and components are fullysure hydraulic lines and components are fully
installed.installed.

 Whenever possible, keep the key switch OFF Whenever possible, keep the key switch OFF,,
the battery connector disconnected, and thethe battery connector disconnected, and the
Emergency Lowering Valve open.Emergency Lowering Valve open.

Cap open hydraulic lines to preventCap open hydraulic lines to prevent
contamination.contamination.

https://www.forkliftpdfmanuals.com/
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Section 5.Section 5. TroubleshootiTroubleshootingng

Symptom Tables:Symptom Tables:
Hydraulic SystemHydraulic System

Load Handler FunctionsLoad Handler Functions
TTraverse - raverse - Erratic OperationErratic Operation

TTraverse - raverse - Intermittent OperationIntermittent Operation

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Traverse Position Feedback PotBad Traverse Position Feedback Pot
or wiringor wiring

Refer toRefer to InputInput A86A86 –– Trv PTrv Posn osn [Traver[Traverse se PositiPosition on FeedFeedbackback
Pot (VPot (VR5)] (R5)] (pagepage 6-64)6-64)..

Contamination in hydraulic systemContamination in hydraulic system
Inspect mesh screen in Load Handler manifold, TraverseInspect mesh screen in Load Handler manifold, Traverse
Solenoids 9A/B and CV4 for contamination. If found, flushSolenoids 9A/B and CV4 for contamination. If found, flush
and refill system.and refill system.

Bad Traverse Directional SolenoidBad Traverse Directional Solenoid

RunRun Test Test O56O56 –– Sol9A DirA [Traverse DIRSol9A DirA [Traverse DIR A (SOL9A)]A (SOL9A)]
(pa(pagege 6-16-147)47) and and
 Test Test O57O57 –– Sol9B DirB [Traverse DIRSol9B DirB [Traverse DIR B (SOL9B)]B (SOL9B)]
(pa(pagege 6-16-148)48)..

 Traverse Relief Valv Traverse Relief Valvee
Check REL-3 pressure setting. Refer toCheck REL-3 pressure setting. Refer to “Traverse Pressure“Traverse Pressure
 Adjustment” on page Adjustment” on page 7-787-78..

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

Mechanical binding in RackMechanical binding in Rack
assembly assembly 

Refer toRefer to “Shimming the “Shimming the Mini-Mast” Mini-Mast” on pageon page 7-1057-105..

Binding or excessive play in TraverseBinding or excessive play in Traverse
Motor Motor 

Replace Traverse Replace Traverse Motor.Motor.

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Traverse Feedback Pot Bad Traverse Feedback Pot 
Refer toRefer to InputInput A86A86 –– Trv PTrv Posn osn [Traver[Traverse se PositiPosition on FeedFeedbackback
Pot (VPot (VR5)] (R5)] (pagepage 6-64)6-64)..

Contamination in hydraulic systemContamination in hydraulic system
Inspect mesh screen in Load Handler manifold, TraverseInspect mesh screen in Load Handler manifold, Traverse
Solenoids 9A/B and CV4 for contamination. If found, flushSolenoids 9A/B and CV4 for contamination. If found, flush
and refill system.and refill system.

Bad Traverse Directional SolenoidBad Traverse Directional Solenoid

RunRun Test Test O56O56 –– Sol9A DirA [Traverse DIRSol9A DirA [Traverse DIR A (SOL9A)]A (SOL9A)]
(pa(pagege 6-16-147)47) and and
 Test Test O57O57 –– Sol9B DirB [Traverse DIRSol9B DirB [Traverse DIR B (SOL9B)]B (SOL9B)]
(pa(pagege 6-16-148)48)..

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

 Traverse Relief Valv Traverse Relief Valvee

Check REL-3 pressure setting. Refer toCheck REL-3 pressure setting. Refer to “Traverse Pressure“Traverse Pressure

 Adjustment” on page Adjustment” on page 7-787-78..

BiBindndining og or dr defeforormemed Trd Travavererse se RaRackck ReRefefer tr too “Shimming “Shimming the Mini-Mathe Mini-Mast” on pagest” on page 7-1057-105..https://www.forkliftpdfmanuals.com/
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Traverse - Noisy Traverse - Noisy 

Traverse - Slow OperationTraverse - Slow Operation

Traverse - One Direction Only Traverse - One Direction Only 

Rotate - Erratic OperationRotate - Erratic Operation

BBiinnddiinng  g  TTrraavveerrsse  e  MMoottoorr RReeppllaacce  e  TTrraavveerrsse  e  MMoottoorr..

PPoossssiibblle  e  CCaauussee AAccttiioonn

PPoossssiibblle  e  CCaauussee AAccttiioonn

Misaligned, damaged, or worn RackMisaligned, damaged, or worn Rack
assembly assembly 

Refer toRefer to “Shimming “Shimming the Mini-Mthe Mini-Mast” on ast” on pagepage 7-1057-105..

 Worn Traverse Shaft Gea Worn Traverse Shaft Gear r  See “Traverse See “Traverse Gear ShaGear Shaft” on ft” on pagepage 7-110.7-110.

 Worn Traverse Follower Be Worn Traverse Follower Bearingsarings Replace bearings.Replace bearings. See “Traverse See “Traverse Gear Shaft” Gear Shaft” on pageon page 7-110.7-110.

PPoossssiibblle  e  CCaauussee AAccttiioonn

Contamination in hydraulic systemContamination in hydraulic system
Inspect Traverse Solenoids 9A/B for Inspect Traverse Solenoids 9A/B for contamination. Ifcontamination. If
found, flush and refill system.found, flush and refill system.

Incorrect Load Handler pressureIncorrect Load Handler pressure
relief settingrelief setting

 Adjust pressure. Adjust pressure. See “Load Handler Pressure Adjustment”See “Load Handler Pressure Adjustment”
on paon pagege 7-77-77.7.

Bad Load Handler PumpBad Load Handler Pump
Check pressure.Check pressure. See “Load Handler Pressure Adjustment”See “Load Handler Pressure Adjustment”
on paon pagege 7-77-77.7.

Bad Traverse Directional SolenoidBad Traverse Directional Solenoid
Replace or swap valves and see if Replace or swap valves and see if symptoms change. If so,symptoms change. If so,
original solenoid valve is bad.original solenoid valve is bad. See “Load Handler Manifold”See “Load Handler Manifold”
on paon pagege 7-77-71.1.

Bad Traverse Pot Bad Traverse Pot 
Refer toRefer to InpInputut A85A85 –– Trv Pot [TraTrv Pot [Traveverserse/Re/Reach Poach Pot (VR4t (VR4)])]
(pa(pagege 6-66-63)3)..

Mechanical binding in Traverse RackMechanical binding in Traverse Rack
or Motor or Motor 

Refer toRefer to “Shimming “Shimming the Mini-Mthe Mini-Mast” on ast” on pagepage 7-1057-105..

 Traverse Relief Valv Traverse Relief Valvee Check REL-3 pressure setting. Refer toCheck REL-3 pressure setting. Refer to “Traverse Pressure“Traverse Pressure Adjustment” on page Adjustment” on page 7-787-78..

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Traverse Directional SolenoidBad Traverse Directional Solenoid

RunRun Test Test O56O56 –– Sol9A DirA [Traverse DIRSol9A DirA [Traverse DIR A (SOL9A)]A (SOL9A)]
(pa(pagege 6-16-147)47) and and
 Test Test O57O57 –– Sol9B DirB [Traverse DIRSol9B DirB [Traverse DIR B (SOL9B)]B (SOL9B)]
(pa(pagege 6-16-148)48)..

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Rotate Position Feedback Pot orBad Rotate Position Feedback Pot or
 wiring wiring

Refer toRefer to InputInput A88A88 –– Rot Rot Posn Posn [Rota[Rotate Pte Positiosition on FeedbFeedback ack PotPot
(VR6)(VR6)] (p] (pageage 6-66)6-66)..https://www.forkliftpdfmanuals.com/
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Rotate - Intermittent OperationRotate - Intermittent Operation

Rotate - Slow OperationRotate - Slow Operation

Contamination in hydraulic systemContamination in hydraulic system
Inspect Rotate Direction Solenoids 10A/B forInspect Rotate Direction Solenoids 10A/B for
contamination. If found, flush and refill system.contamination. If found, flush and refill system.

Bad Reach Prox or wiringBad Reach Prox or wiring

Refer toRefer to InputInput I04I04 –– BypaBypass ss S7 [S7 [Lift/LLift/Lower ower InhibInhibit Bit Bypassypass

SwitcSwitch (S7)] (h (S7)] (pagepage 6-76)6-76). Tap lightly on the sensor to see if. Tap lightly on the sensor to see if
condition changes.condition changes.

Bad Fork Control SolenoidsBad Fork Control Solenoids
RunRun Test Test O53O53 –– Sol10A DrA [ReSol10A DrA [Reach/Rotate Dach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [Reach/Sol10B DrB [Reach/RotateRotate
DIRDIR B (SOB (SOL10L10B)] (pB)] (pageage 6-16-145)45)..

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

Bad Reach/Rotate PWM SolenoidBad Reach/Rotate PWM Solenoid
RunRun Test Test O55O55 –– Rch/Rot PWM [Reach/RRch/Rot PWM [Reach/Rotate PWM (SOL8)]otate PWM (SOL8)]
(pa(pagege 6-16-146)46)..

Mechanical binding in RotateMechanical binding in Rotate
 Actuator  Actuator 

Check the Rotate Actuator and Check the Rotate Actuator and replace if necessary.replace if necessary.

Incorrect or missing orifices inIncorrect or missing orifices in

Rotate Actuator elbow fittingsRotate Actuator elbow fittings

Examine. Replace as necessary.Examine. Replace as necessary.

PPoossssiibblle  e  CCaauussee AAccttiioonn

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Fork Control SolenoidsBad Fork Control Solenoids

RunRun Test Test O53O53 –– Sol10A DrA [ReSol10A DrA [Reach/Rotate Dach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [Reach/Sol10B DrB [Reach/RotateRotate
DIRDIR B (SOB (SOL10L10B)] (pB)] (pageage 6-16-145)45). Monitor current flow while. Monitor current flow while
tapping on coil body.tapping on coil body.

Bad Reach Prox or wiringBad Reach Prox or wiring
Refer toRefer to InputInput I04I04 –– BypaBypass ss S7 [S7 [Lift/LLift/Lower ower InhibInhibit Bit Bypassypass
SwitcSwitch (S7)] (h (S7)] (pagepage 6-76)6-76). Tap lightly on the sensor to see if. Tap lightly on the sensor to see if
condition changes.condition changes.

Mechanical binding in RotateMechanical binding in Rotate

 Actuator  Actuator 

Replace Rotate Actuator.Replace Rotate Actuator.

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Load Handler PumpBad Load Handler Pump
Check pressure.Check pressure. See “Load Handler Pressure Adjustment”See “Load Handler Pressure Adjustment”
on pon pageage 7-77-77.7.

Contamination in hydraulic systemContamination in hydraulic system
Inspect Fork Control Solenoids 10A/B for contamination. IfInspect Fork Control Solenoids 10A/B for contamination. If
found, flush and refill system.found, flush and refill system.

Bad Fork Control Bad Fork Control Solenoid ValvesSolenoid Valves
Replace or swap valves and see if Replace or swap valves and see if symptoms change. If so,symptoms change. If so,
original solenoid valve is bad.original solenoid valve is bad. See “Load Handler Manifold”See “Load Handler Manifold”
on pon pageage 7-77-71.1.

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

https://www.forkliftpdfmanuals.com/
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Rotate - Noisy OperationRotate - Noisy Operation

Rotate - One Direction Only Rotate - One Direction Only 

Reach - Erratic OperationReach - Erratic Operation

Incorrect Load Handler pressureIncorrect Load Handler pressure
relief setting.relief setting.
Note:Note: Incorrect pressure relief would Incorrect pressure relief would
likely also affect reach and traverselikely also affect reach and traverse

functions.functions.

 Adjust pressure. Adjust pressure. See “Load Handler Pressure Adjustment”See “Load Handler Pressure Adjustment”
on paon pagege 7-77-77.7.

MeMechachanicnical bial bindinding in Lng in Load Hoad Handandlerler RepReplaclace pae parts arts as necs necessessaryary..

PPoossssiibblle  e  CCaauussee AAccttiioonn

PPoossssiibblle  e  CCaauussee AAccttiioonn

 Worn, damaged, or mis Worn, damaged, or misalignedaligned
Rotate Carriage Lower BearingRotate Carriage Lower Bearing

Replace bearing.Replace bearing.

BBaad  d  RRoottaatte  e  AAccttuuaattoorr RReeppllaacce  e  RRoottaatte  e  AAccttuuaattoorr..

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Fork Control SolenoidsBad Fork Control Solenoids
RunRun Test Test O53O53 –– Sol10A DrA Sol10A DrA [Reach/Rotate D[Reach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [ReachSol10B DrB [Reach/Rotate/Rotate
DIDIRR B (SOLB (SOL10B10B)] (pag)] (pagee 6-16-145)45)..

Mechanical binding or bad RotateMechanical binding or bad Rotate
 Actuator  Actuator 

Replace Rotate Replace Rotate Actuator.Actuator.

Possible CausePossible Cause  Action Action

Bad Rotate Position Feedback Pot orBad Rotate Position Feedback Pot or
 wiring wiring

Refer toRefer to InputInput A88A88 –– Rot Rot Posn Posn [Rota[Rotate Pte Positiosition on FeedbFeedback ack PotPot
(VR6)(VR6)] (p] (pageage 6-66)6-66)..

DaDamamageged od or wr worn orn ReReacach Ch Cylylinindederr ReReplplacace Re Reaeach ch CyCylilindnderer..

 Worn Scissors B Worn Scissors Bearings or deformedearings or deformed
Scissors Assembly Scissors Assembly 

Replace bearings or repair/replace scissors Replace bearings or repair/replace scissors assembly.assembly.

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

Bad Reach/Rotate PWM SolenoidBad Reach/Rotate PWM Solenoid
RunRun Test Test O55O55 –– Rch/Rot PWM [Reach/RRch/Rot PWM [Reach/Rotate PWM (SOL8)]otate PWM (SOL8)]
(pa(pagege 6-16-146)46)..

Bad Reach SolenoidBad Reach Solenoid
RunRun Test Test O06O06 –– Sol11Rch [Reach Select SoleSol11Rch [Reach Select Solenoid (SOL11)]noid (SOL11)]
(pa(pagege 6-16-128)28)..

Bad Fork Control SolenoidsBad Fork Control Solenoids
RunRun Test Test O53O53 –– Sol10A DrA Sol10A DrA [Reach/Rotate D[Reach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [ReachSol10B DrB [Reach/Rotate/Rotate
DIDIRR B (SOLB (SOL10B10B)] (pag)] (pagee 6-16-145)45)..
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Reach - Intermittent OperationReach - Intermittent Operation

Reach - Noisy or Slow OperationReach - Noisy or Slow Operation

PPoossssiibblle  e  CCaauussee AAccttiioonn

Bad Rotate Position Feedback Pot orBad Rotate Position Feedback Pot or
 wiring wiring

Refer toRefer to InputInput A88A88 –– Rot Rot Posn Posn [Rota[Rotate te PositiPosition on FeedbFeedback ack PotPot
(VR6)(VR6)] (] (pagepage 6-66)6-66)

Bad Reach SolenoidBad Reach Solenoid
RunRun Test Test O06O06 –– Sol11Rch [Reach SelecSol11Rch [Reach Select Solenoid (SOL11)]t Solenoid (SOL11)]
(pa(pagege 6-16-128)28)..

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

Bad Fork Control SolenoidsBad Fork Control Solenoids
RunRun Test Test O53O53 –– Sol10A DrA [ReSol10A DrA [Reach/Rotate Dach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [Reach/Sol10B DrB [Reach/RotateRotate
DIRDIR B (SOB (SOL10L10B)] (pB)] (pageage 6-16-145)45)..

Bad Reach/Rotate PWM SolenoidBad Reach/Rotate PWM Solenoid
RunRun Test Test O55O55 –– Rch/Rot PWM [Reach/RRch/Rot PWM [Reach/Rotate PWM (SOL8)]otate PWM (SOL8)]
(pa(pagege 6-16-146)46)..

Excessive play in the ReachExcessive play in the Reach
Mechanism, due to mechanicalMechanism, due to mechanical
 wear/deformation wear/deformation

Repair/replace components as Repair/replace components as necessary.necessary.

Contamination in hydraulic systemContamination in hydraulic system Inspect Reach Solenoid SOL11 for contamination. If Inspect Reach Solenoid SOL11 for contamination. If found,found,
flush and refill system.flush and refill system.

PPoossssiibblle  e  CCaauussee AAccttiioonn

 W Worn Scissors Bearings or deformedorn Scissors Bearings or deformed
Scissors Assembly Scissors Assembly 

Replace bearings or rReplace bearings or repair/replace scissors assembly.epair/replace scissors assembly.

Contamination in hydraulic systemContamination in hydraulic system
Inspect Reach Solenoid (SOL11) for contamination. If found,Inspect Reach Solenoid (SOL11) for contamination. If found,
flush and refill system.flush and refill system.

DaDamamageged od or wr wororn Rn Reaeach ch CyCylilindnderer ReReplplacace Re Reaeach ch CyCylilindnderer..

Bad Reach/Rotate PWM SolenoidBad Reach/Rotate PWM Solenoid

RunRun Test Test O55O55 –– Rch/Rot PWM [Reach/RRch/Rot PWM [Reach/Rotate PWM (SOL8)]otate PWM (SOL8)]

(pa(pagege 6-16-146)46)..

Bad Traverse PWM SolenoidBad Traverse PWM Solenoid
RunRun Test Test O58O58 –– Traverse PWM [Traverse PWM (SOL7)]Traverse PWM [Traverse PWM (SOL7)]
(pa(pagege 6-16-149)49)..

Bad Fork Control SolenoidsBad Fork Control Solenoids
RunRun Test Test O53O53 –– Sol10A DrA [ReSol10A DrA [Reach/Rotate Dach/Rotate DIRIR A (SOL10A)]A (SOL10A)]
(pa(pagege 6-16-144)44) and and Test Test O54O54 –– Sol10B DrB [Reach/Sol10B DrB [Reach/RotateRotate
DIRDIR B (SOB (SOL10L10B)] (pB)] (pageage 6-16-145)45)..

Bad Reach Solenoid ValveBad Reach Solenoid Valve
RunRun Test Test O06O06 –– Sol11Rch [Reach SelecSol11Rch [Reach Select Solenoid (SOL11)]t Solenoid (SOL11)]
(pa(pagege 6-16-128)28)..
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 Auto T Auto Traverse and raverse and Rotate andRotate and/or Auto C/or Auto Center Nest Does enter Nest Does Not FunctionNot Function

Lift/Lower SystemLift/Lower System

Slow LiftSlow Lift

Intermittent LiftIntermittent Lift

PPoossssiibblle  e  CCaauussee AAccttiioonn

 Traverse and rotate do not function Traverse and rotate do not function
correctly independently.correctly independently.

 V Verify proper operation of the traverse and rotate. Verify proper operation of the traverse and rotate. Verify theerify the
display shows the load handler in the nested position whendisplay shows the load handler in the nested position when

it should.it should.

Function being activated with rotateFunction being activated with rotate
or traverse outside the allowableor traverse outside the allowable
start positions. Allowable startstart positions. Allowable start
positions may very slightly betweenpositions may very slightly between
trucks and platform widths.trucks and platform widths.

Place the load handler in the nested position and retry.Place the load handler in the nested position and retry.

Switch S5 not functioning correctly.Switch S5 not functioning correctly.
Rotate will operate but no traverse.Rotate will operate but no traverse.
 Traverse will only operate with the Traverse will only operate with the
traverse command pot.traverse command pot.

Refer to Input I110 – Attach S5 [Attachment (S5)].Refer to Input I110 – Attach S5 [Attachment (S5)].

PPoossssiibblle  e  CCaauussee AAccttiioonn

BBaad  d  LLiifft  t  MMoottoor  r  EEnnccooddeerr RReeffeer  r  ttoo InpInputut I20I20 –– LifLift RPt RPM [LM [Lift ift MotMotor Ror RPM] PM] (pa(pagege 6-86-80)0)..

Incorrect lift pressure adjustment Incorrect lift pressure adjustment 
Check and adjust lift pressure setting.Check and adjust lift pressure setting. See “Lift PressureSee “Lift Pressure
 Adjustment” on page Adjustment” on page 7-76.7-76.

Bad Lift PumpBad Lift Pump
Check pressure.Check pressure. See “Lift Pressure Adjustment” onSee “Lift Pressure Adjustment” on
pagpagee 7-77-76.6.

BBaad  d  LLiifft  t  MMoottoorr RRuunn Test Test O28O28 –– Lift RPM [Ramp Lift Motor] (pageLift RPM [Ramp Lift Motor] (page 6-134)6-134)..

BBaatttteerry  y  pprroobblleemmss RReeppllaacce  e  bbaatttteerry  y  wwiitth  h  ffuullllyy--cchhaarrggeed  d  ggooood  d  bbaatttteerryy..

BBaad  d  FFlloow  w  LLiimmiitteerrss RReeppllaacce  e  tthhe  e  FFlloow  w  LLiimmiitteerrss.. See “FlSee “Flow Limiters” ow Limiters” on pageon page 7-84.7-84.

Contamination in hydraulic systemContamination in hydraulic system Inspect valves for contamination. If found, flush and refillInspect valves for contamination. If found, flush and refill
system.system.

Bad Lower SolenoidBad Lower Solenoid
RunRun Test Test O11O11 –– Sol1 Lwr [Lower Solenoid (SOL1)]Sol1 Lwr [Lower Solenoid (SOL1)]
(pa(pagege 6-16-129)29)..

LLPPA  A  oovveerrtteemmppeerraattuurree RReeffeer  r  ttoo InpInput A19ut A19 -- LA TeLA Temp [Lmp [LPA TePA Temp] (mp] (pagpagee 6-56-52)2)..

PPoossssiibblle  e  CCaauussee AAccttiioonn

If problem occurs only with MainIf problem occurs only with Main
Mast, Main Lift Select Solenoid mayMast, Main Lift Select Solenoid may
 be intermittent. be intermittent.

RunRun Test Test O52O52 –– Sol4 ManSl [Main Lift SeleSol4 ManSl [Main Lift Select (SOL4)]ct (SOL4)]
(pa(pagege 6-16-143)43). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.

If problem occurs only withIf problem occurs only with
Mini-Mast, Mini Lift Select SolenoidMini-Mast, Mini Lift Select Solenoid
may be intermittent.may be intermittent.

RunRun Test Test O50O50 –– Sol6 MinSl [Mini Lift Select (SOSol6 MinSl [Mini Lift Select (SOL6)]L6)]
(pa(pagege 6-16-141)41). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.
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Symptom Tables: Hydraulic SystemSymptom Tables: Hydraulic System

Slow LowerSlow Lower

Intermittent LowerIntermittent Lower

Load Load Drifting/SettlinDrifting/Settlingg

Bouncing LowerBouncing Lower

PPoossssiibblle  e  CCaauussee AAccttiioonn

BBaad  d  LLiifft  t  MMoottoor  r  EEnnccooddeerr RReeffeer  r  ttoo InpInputut I20I20 –– LifLift RPM t RPM [Li[Lift Mft Motootor RPr RPM] (M] (pagpagee 6-86-80)0)..

Lower Solenoid may beLower Solenoid may beintermittent/badintermittent/bad RunRun Test Test O62O62 –– Lower Sol [Lower Solenoid (SOL1)]Lower Sol [Lower Solenoid (SOL1)](pa(pagege 6-16-153)53)..

If problem occurs only withIf problem occurs only with
Mini-Mast, Mini Load Hold SolenoidMini-Mast, Mini Load Hold Solenoid
may be intermittent.may be intermittent.

RunRun Test Test O43O43 –– Sol5 MinLH [Mini Load HSol5 MinLH [Mini Load Hold (SOL5)]old (SOL5)]
(pa(pagege 6-16-139)39). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.

If problem occurs only with MainIf problem occurs only with Main
Mast, Main Load Hold Solenoid mayMast, Main Load Hold Solenoid may
 be intermittent. be intermittent.

RunRun Test Test O51O51 –– Sol3 ManLH [Main LSol3 ManLH [Main Load Hold (SOL3)]oad Hold (SOL3)]
(pa(pagege 6-16-142)42). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.

Mechanical binding in Bearings orMechanical binding in Bearings or
 Telescopic Telescopic

 Adjust or replace bearings. Adjust or replace bearings.

Bad Flow Limiter Bad Flow Limiter 
Replace the Flow Control valves.Replace the Flow Control valves. See “Flow Limiters” onSee “Flow Limiters” on
papagege 7-7-8484..

PPoossssiibblle  e  CCaauussee AAccttiioonn

If problem occurs only with MainIf problem occurs only with Main
Mast, Main Load Hold Solenoid mayMast, Main Load Hold Solenoid may
 be intermittent. be intermittent.

RunRun Test Test O51O51 –– Sol3 ManLH [Main LSol3 ManLH [Main Load Hold (SOL3)]oad Hold (SOL3)]
(pa(pagege 6-16-142)42). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.

Mechanical binding in bearings orMechanical binding in bearings or
telescopictelescopic

 Adjust or replace bearings. Adjust or replace bearings.

If problem occurs only withIf problem occurs only with
Mini-Mast, Mini Load Hold SolenoidMini-Mast, Mini Load Hold Solenoid
may be intermittent.may be intermittent.

RunRun Test Test O43O43 –– Sol5 MinLH [Mini Load HSol5 MinLH [Mini Load Hold (SOL5)]old (SOL5)]
(pa(pagege 6-16-139)39). Flex harness while running test to check for. Flex harness while running test to check for
intermittent wires.intermittent wires.

PPoossssiibblle  e  CCaauussee AAccttiioonn

Leaking or contaminated Leaking or contaminated EmergencyEmergency
Lower ValveLower Valve

Make sure the handle is not bottoming out before the valveMake sure the handle is not bottoming out before the valve
is seated. Inspect, clean, flush, or is seated. Inspect, clean, flush, or replace as needed.replace as needed.

Lower Solenoid may beLower Solenoid may be
intermittent/badintermittent/bad

RunRun Test Test O62O62 –– Lower Sol [Lower Solenoid (SOL1)]Lower Sol [Lower Solenoid (SOL1)]
(pa(pagege 6-16-153)53)..

PPoossssiibblle  e  CCaauussee AAccttiioonn

 Air in lift cylinders Air in lift cylinders
Bleed cylinders.Bleed cylinders. See “Bleeding the Hydraulic System” onSee “Bleeding the Hydraulic System” on
papagege 7-7-7474..

Main Mast bearing pucks bindingMain Mast bearing pucks binding
Lubricate/adjust pucks as necessary.Lubricate/adjust pucks as necessary. See “Main MastSee “Main Mast
Lateral BeaLateral Bearing Adjustment (9ring Adjustment (9600)” on page600)” on page 7-99.7-99.https://www.forkliftpdfmanuals.com/
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Symptom Tables: Travel ProblemsSymptom Tables: Travel Problems

Symptom Tables: TravelSymptom Tables: Travel
ProblemsProblems

Slow or Sluggish Acceleration or TravelSlow or Sluggish Acceleration or Travel
PPoossssiibblle  e  CCaauussee AAccttiioonn

Configuration set to soft Configuration set to soft accelerationacceleration
In Config Mode, set Travel Accel to Medium or Hard. Refer toIn Config Mode, set Travel Accel to Medium or Hard. Refer to
“Usi“Using Configng Configure Mode” on pageure Mode” on page 3-263-26 and and Table Table 3-2,3-2,
“Configure M“Configure Mode Menu,” ode Menu,” on pageon page 3-273-27..

Note:Note: Determine if problem is Determine if problem is
configuration settings, mechanical,configuration settings, mechanical,
or electrical:or electrical:

In Config Mode, set Coast to Long. Drive and coast to In Config Mode, set Coast to Long. Drive and coast to a stop.a stop.
Compare coasting distance with a normally opCompare coasting distance with a normally operating lifterating lift
truck, if possible. If coasting distance is short, problem istruck, if possible. If coasting distance is short, problem is
mechanical.mechanical.

MechanicalMechanical

Binding Drive Unit Binding Drive Unit 
Check amp draw. Refer toCheck amp draw. Refer to InpInput A11ut A11 -- Dr CDr Curr [urr [TracTractiotionn
Motor CuMotor Current] (parrent] (pagege 6-45)6-45)..

 Worn Load Wheel B Worn Load Wheel Bearingsearings Replace load wheel beaReplace load wheel bearings.rings.

Dragging brakeDragging brake See “BSee “Brake” on parake” on pagege 7-36.7-36.

  lectrical  lectrical

LLoow  w  bbaatttteerryy IInnssttaalll  l  a  a  ffuulllly  y  cchhaarrggeed  d  bbaatttteerryy..

Bad Traction Motor Bad Traction Motor 
(might test OK with no load, but fail(might test OK with no load, but fail
under load)under load)

RunRun Test Test O29O29 –– Traction RPM [Ramp Traction Motor]Traction RPM [Ramp Traction Motor]
(pa(pagege 6-16-135)35)..

Speed is limited due to TractionSpeed is limited due to Traction
Motor or TPA overtemperature or badMotor or TPA overtemperature or bad
 Temperature Sensor  Temperature Sensor 

Refer toRefer to Input Input A08A08 -- Dr MDr Mr Tmp r Tmp [Tracti[Traction Moton Motor Temor Temp]p]
(pa(pagege 6-46-42)2) and and
InpInput A1ut A100 -- TA TeTA Temp [mp [TPA TTPA Tempemp] (pa] (pagege 6-46-44)4)..

Bad Traction Motor Encoder (TME)Bad Traction Motor Encoder (TME)
Refer toRefer to InpInputut I19I19 –– Trac RTrac RPM [TraPM [Tractiction Moon Motor Rtor RPM]PM]

(pa(pagege 6-76-79)9)..

 Throttle Pot problem Throttle Pot problem
Refer toRefer to InpInputut A04A04 –– ThrtThrtl Pot [l Pot [ThrThrottlottle Pot (e Pot (VR1VR1)])]
(pa(pagege 6-46-40)0) and and
InpInputut A22A22 –– ThrThrtl % tl % [Tra[Travel vel ReqRequesuest] (t] (pagpagee 6-56-54)4)..
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Symptom Tables: Travel ProblemsSymptom Tables: Travel Problems

Uneven Travel SpeedUneven Travel Speed

PPoossssiibblle  e  CCaauussee AAccttiioonn

Note:Note: First determine if the problem First determine if the problem

is mechanical or electrical.is mechanical or electrical.

In Config Mode, sIn Config Mode, set Coast to Long. et Coast to Long. Drive to 4Drive to 4 mphmph
(6.5(6.5 km/h) and coaskm/h) and coast to a stop. If the t to a stop. If the lift truck decelerationlift truck deceleration

is not smooth or lift truck is not smooth or lift truck drags as it coasts, the problem isdrags as it coasts, the problem is
mechanical.mechanical.

MechanicalMechanical

BBiinnddiinng  g  DDrriivve  e  UUnniitt RReeppllaacce  e  DDrriivve  e  UUnniitt..

  lectrical  lectrical

Bad Traction Motor Bad Traction Motor 
RunRun Test Test O29O29 –– Traction RPM [Ramp Traction Motor]Traction RPM [Ramp Traction Motor]
(pa(pagege 6-16-135)35)..

Bad Throttle Pot Bad Throttle Pot 
Refer toRefer to InpInputut A04A04 –– ThrThrtl Pot [tl Pot [ThrThrottlottle Pot (e Pot (VR1VR1)])]
(pa(pagege 6-46-40)0)..

Bad Traction Motor Encoder (TME)Bad Traction Motor Encoder (TME)
Refer toRefer to InpInputut I19I19 –– Trac RTrac RPM [TrPM [Tractaction Mion Motootor RPMr RPM]]
(pa(pagege 6-76-79)9)..
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Symptom TSymptom Tables: Electrical ables: Electrical ProblemsProblems

Symptom Tables:Symptom Tables:
Electrical ProblemsElectrical Problems

Motor OverheatingMotor Overheating

Motor Arcing (Load Handler Motor)Motor Arcing (Load Handler Motor)

PPoossssiibblle  e  CCaauussee AAccttiioonn

FFaannss RRuunn Test Test O23O23 –– Fans (pageFans (page 6-133)6-133)..

 Wrong motor for lift truck Wrong motor for lift truck VVerify correct motor for lift truck.erify correct motor for lift truck.

 Application exceeds design Application exceeds designeded
 workload -- short runs with workload -- short runs with
plugging/acceleration or heavy-dutyplugging/acceleration or heavy-duty
lifting cycleslifting cycles

Refer to service manager for evaluation.Refer to service manager for evaluation.

Bad Battery Bad Battery 
Check voltage, both open circuit and under load. Replace ifCheck voltage, both open circuit and under load. Replace if
necessary with fully-charged, good battery.necessary with fully-charged, good battery.

Corroded or damaged BatteryCorroded or damaged Battery
Connector TipsConnector Tips

Inspect battery Inspect battery connectorconnector.. See “Battery See “Battery Connector/Cables”Connector/Cables”
on paon pagege 7-47-40.0.

Incorrect BSOC Cutout valueIncorrect BSOC Cutout value

Check battery specific gravity at cutout, Check battery specific gravity at cutout, after battery hasafter battery has
stabilized. Compare to battery manufacturer specificationsstabilized. Compare to battery manufacturer specifications
for discharged battery. Adjust BSOC Cutout as for discharged battery. Adjust BSOC Cutout as needed.needed.
Refer toRefer to Table Table 3-2, “Configure Mode Menu,” on 3-2, “Configure Mode Menu,” on pagepage 3-273-27..

Heat stressed cables: Look forHeat stressed cables: Look for
discolored terminals, drawndiscolored terminals, drawn
insulation, and hard spots andinsulation, and hard spots and
 bulges. bulges.

Replace power cables.Replace power cables.

Drive Motor Current problemDrive Motor Current problem
Refer toRefer to Input AInput A1111 -- Dr CuDr Curr [Tractirr [Traction Motoon Motor Currer Current]nt]
(pa(pagege 6-46-45)5)..

Binding Gearbox or PumpBinding Gearbox or Pump
Check gearbox or pump for Check gearbox or pump for binding. Clean, repair, orbinding. Clean, repair, or
replace as necessary.replace as necessary.

DDrraaggggiinng  g  BBrraakkee CChheecck  k  ggaapp.. See “BrSee “Brake” on paake” on pagege 7-36.7-36.

Incorrectly adjusted steer centeringIncorrectly adjusted steer centering
on a rail guided lift truck on a rail guided lift truck 

RunRun “Learn Rail “Learn Rail Guidance” Guidance” on pageon page 3-363-36..

PPoossssiibblle  e  CCaauussee AAccttiioonn

 Worn Brushes or in Worn Brushes or incorrect Brushcorrect Brush
 Tension Tension

Replace brushes and/or brush springs. SeeReplace brushes and/or brush springs. See “Motor“Motor
BrusBrushes” on phes” on pageage 7-527-52 and and “Motor Brush Spring Tension”“Motor Brush Spring Tension”
on pon pageage 7-57-533..

RouRough ogh or pitr pitted Mted Motootor Cor Commummutattatoror RefRefer to er to motmotor reor rebuibuild fald facilcilityity. Re. Replaplace mce motootorr..
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Symptom Tables: Electrical ProblemsSymptom Tables: Electrical Problems

BSOC Reset or Cutout Does Not OccurBSOC Reset or Cutout Does Not Occur

Scrambled or Intermittent Display Scrambled or Intermittent Display 

Operator Display Dark or Inoperative, Truck RunsOperator Display Dark or Inoperative, Truck Runs

Display is Dark; Lift Truck isDisplay is Dark; Lift Truck is not not  Operational Operational

PPoossssiibblle  e  CCaauussee AAccttiioonn

Incorrect BSOC Cutout valueIncorrect BSOC Cutout value

Check battery specific gravity at cutout, after battery hasCheck battery specific gravity at cutout, after battery has
stabilized. Compare to battery manufacturer specificationsstabilized. Compare to battery manufacturer specifications

for discharged battery. Adjust for discharged battery. Adjust BSOC Cutout as needed.BSOC Cutout as needed. SeeSee
“Setting Battery “Setting Battery State-of-Charge State-of-Charge Cutout” on paCutout” on pagege 5-10.5-10.

PPoossssiibblle  e  CCaauussee AAccttiioonn

LooLoose se HarnHarness ess or or CaCard rd ConConnecnectorstors ResReseat eat carcards ds and and harnharness ess conconnecnectiotions.ns.

Intermittent wires or connectors inIntermittent wires or connectors in
harnessharness

 Test for continuity while flexing harness. If discontinuity is Test for continuity while flexing harness. If discontinuity is
found, replace wiring harness.found, replace wiring harness.

BBaad  d  DDiissppllaay  y  MMoodduullee RRuunn Test Test O39O39 –– Display Test [Cycle DDisplay Test [Cycle Display] (pageisplay] (page 6-138)6-138)..

PPoossssiibblle  e  CCaauussee AAccttiioonn

Travel Speed Not LimitedTravel Speed Not Limited - Bad- Bad
Operator Display Module or DisplayOperator Display Module or Display
Interface CardInterface Card

Check JPD1 connection. If OK, replace Display Module.Check JPD1 connection. If OK, replace Display Module.

Travel Speed LimitedTravel Speed Limited - Bad Display- Bad Display
Interface Card or wiringInterface Card or wiring

Check wiring. If OK, replace Display InterCheck wiring. If OK, replace Display Interface Card.face Card.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

Key switchKey switch
ON/DCV ON/DCV 

 JPC14-12 JPC14-12

 JPC14-1 JPC14-1

 Approx. 48V  Approx. 48V 

PePerfrfororm sm stetep 4p 4 PePerfrfororm sm stetep 2p 2

22 TTPP44 PPeerrffoorrm  m  sstteep  p  33
 T/S battery, OTM T/S battery, OTM
cable, key switch, fusecable, key switch, fuse
circuit, and wiringcircuit, and wiring

33 DDCCVV TTPP11 JJPPCC1144--11 PPeerrffoorrm  m  sstteep  p  11
 T/S OTM cable, fuse T/S OTM cable, fuse
circuit, and wiringcircuit, and wiring

44
Key switchKey switch
ON/DCV ON/DCV 

 JPC14-5 JPC14-5 JPC14-2JPC14-2

 Approx. 12V  Approx. 12V 

Perform step 5Perform step 5

Extract JC14-2 andExtract JC14-2 and
unplug all connectorsunplug all connectors
except JC14. Checkexcept JC14. Check
again. If 12V is present,again. If 12V is present,
 T/S the circuit that is T/S the circuit that is
pulling it down. If notpulling it down. If not
OK, replace CM.OK, replace CM.

55 JJPPDD33--33 JJPPDD33--44
Replace DisplayReplace Display
Interface CardInterface Card

 T/S wiring T/S wiringhttps://www.forkliftpdfmanuals.com/
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Symptom TSymptom Tables: Electrical ables: Electrical ProblemsProblems
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Messages and Codes Summary ListMessages and Codes Summary List

Messages and Codes Summary ListMessages and Codes Summary List

MessagesMessages
Battery Low, No Lift Battery Low, No Lift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5. . . . . . . 6-5
Check Battery Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Check Battery Gates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5. . . . . . . . . . . . 6-5
Deadman? Deadman? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5. . . . . . . . . . . . 6-5
EPO Depressed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EPO Depressed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-5. . . . . . . . . . . . 6-5
Learn Timed Out Learn Timed Out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6. . . . . . . . . . . . 6-6
Lift Cut-Out Pending ... Low Battery Lift Cut-Out Pending ... Low Battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-66-6
Lift Cut-Out, Scheduled Maintenance Due Lift Cut-Out, Scheduled Maintenance Due . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-66-6
Lift Limited . . . . . . . Lift Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6. . . . . 6-6
Lift Speed Limited Lift Speed Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6. 6-6
Load Handler Overheated, Load Handler Overheated, Allow Time To Cool Allow Time To Cool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7. 6-7
Load Handler Stalled Load Handler Stalled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7. . . . . . . . . 6-7
Lower Disabled . . . . . . . . . . . . Lower Disabled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-76-7
Lower Sidegates To Resume Operation Lower Sidegates To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. . 6-8
Mismatched Software Versions Mismatched Software Versions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. . . . . . . . . 6-8
Overheated, Allow Time To Cool Overheated, Allow Time To Cool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. 6-8

Press Bypass Switch To ContinPress Bypass Switch To Continue Lifting ue Lifting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. . . . . 6-8
Press Bypass Switch To Continue LowPress Bypass Switch To Continue Lowering ering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. . . 6-8
Reach Not Nested Reach Not Nested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8. . . . . . . 6-8
Release Buttons Release Buttons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9. . . . . . . . . . . . 6-9
Release Bypass Switch to Continue LiftinRelease Bypass Switch to Continue Lifting g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9. . . 6-9
Release Lift Select Button Release Lift Select Button to Resume Operation...Main Lower to Resume Operation...Main Lower is Enabled is Enabled . . . 6-9. . . 6-9
Release Lift To Resume Operation . . . . . . . . . . . . . . . . . . Release Lift To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9. . . . . . . . . . . . . . . 6-9
Release Rotate To Resume Operation Release Rotate To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9. . . . . . . . 6-9
Release Traction Handle To Resume Operation Release Traction Handle To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-106-10
Release Traverse Handle To Resume Operation . . . Release Traverse Handle To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-106-10
Retract Reach for Full Speed TrRetract Reach for Full Speed Travel avel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-10. 6-10
Rotate Failed Rotate Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-106-10
Rotate and Traverse Failed Rotate and Traverse Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11. . . 6-11
Scheduled Maintenance Due Scheduled Maintenance Due . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11. . . . . . 6-11
Speed Limited Due To Load Handler Speed Limited Due To Load Handler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-116-11

Speed Limited Due To Unknown Main Height Speed Limited Due To Unknown Main Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-126-12
Speed Limited Due To Unknown MSpeed Limited Due To Unknown Mini Height ini Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12. . . . . . . 6-12
Stalled, Release Control Handle To Resume Operation Stalled, Release Control Handle To Resume Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12. . 6-12
Step on Deadman Step on Deadman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12. . . . . . . . . 6-12

 Travel Cut-Out  Travel Cut-Out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12. . 6-12
 Traverse Failed . . . . . . . . . . . . . .  Traverse Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-13. . 6-13
 Waiting For Download C Waiting For Download Command ommand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-13. . . 6-13

CodesCodes
Code 1H: TPA Out-of-Range Code 1H: TPA Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-13. . . 6-13
Code 1K: Platform Hung Lift Code 1K: Platform Hung Lift Slowly Slowly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-13. . 6-13
Code 2A: Traction Motor Approaching Overtemp . . . . . . . . . . . . . Code 2A: Traction Motor Approaching Overtemp . . . . . . . . . . . . . . . . . . . . . 6-13. . . . . . . . 6-13
Code 2E: Traction Motor Temp Sensor Code 2E: Traction Motor Temp Sensor Out-of-Range Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14. . 6-14

Code 2G: Phase Open on TCode 2G: Phase Open on Traction Motor raction Motor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14. . . . 6-14Code 2H: Failure Detected in Traction Motor Speed Sensor . . . . . . . . . . . . . Code 2H: Failure Detected in Traction Motor Speed Sensor . . . . . . . . . . . . . 6-146-14
Code 2M: TPA Pre-ChCode 2M: TPA Pre-Charge Failed arge Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-14. . 6-14
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Code 2T: TPA CurrCode 2T: TPA Current Calibration Error ent Calibration Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 6-146-14
Code 2U: TPA Overcurrent or Short Circuit Code 2U: TPA Overcurrent or Short Circuit . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 6-146-14
Code 2V: TPA High DC Code 2V: TPA High DC BUS Voltage BUS Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-156-15
Code 2W: TPA Internal Fault . . . . . . . . . . . . . . . . Code 2W: TPA Internal Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 6-156-15
Code 2X: TPA Code 2X: TPA Power Supply Power Supply Out-of-Range Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 6-156-15

Code 42: LPC Detected Closed When Code 42: LPC Detected Closed When Commanded Open Commanded Open . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 6-156-15Code 43: LPC Detected Open WCode 43: LPC Detected Open When Commanded Closed hen Commanded Closed . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 6-156-15
Code 49: Load Handler Contactor Detected Code 49: Load Handler Contactor Detected Closed When Commanded Open 6-16Closed When Commanded Open 6-16
Code 4A: Load Handler Contactor Detected Code 4A: Load Handler Contactor Detected Open When Commanded Closed 6-16Open When Commanded Closed 6-16
Code 4B: Steer Contactor Code 4B: Steer Contactor Detected Closed At Start-Up Detected Closed At Start-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-166-16
Code 4C: FU1 Sense Validation . . . . . . . . . . . . . . . . . . . . . . . . . Code 4C: FU1 Sense Validation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 6-166-16
Code 4F: TPC Detected Closed When Code 4F: TPC Detected Closed When Commanded Open Commanded Open . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 6-166-16
Code 4G: TPC Detected Open After Code 4G: TPC Detected Open After Power-Up Power-Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-176-17
Code 4H: Code 4H: TPA, TPC TPA, TPC Contactor Coil Contactor Coil or Coil Dror Coil Driver Open or iver Open or Shorted Shorted . . . . . . . . . . . .. . 6-176-17
Code 4K: LPA, LPC ContaCode 4K: LPA, LPC Contactor Coil or Coil Driver Open or Shctor Coil or Coil Driver Open or Shorted orted . . . . . . . .. . . . . . . . 6-176-17
Code 50: No TCode 50: No TM Communications Received by M Communications Received by CM CM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-176-17
Code 51: No CCode 51: No CM Communications Received by M Communications Received by TM TM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-176-17
Code 55: CAN Bus 1TCode 55: CAN Bus 1Transmission Buffer Error ransmission Buffer Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-176-17
Code 56: CAN Bus 1 Code 56: CAN Bus 1 Error Overflow Error Overflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-186-18
Code 57: No Communications Received by Display InterCode 57: No Communications Received by Display Interface Card . . . . . . . .face Card . . . . . . . . 6-186-18

Code 59: CAN Bus 0 Code 59: CAN Bus 0 Transmission Buffer Error Transmission Buffer Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-186-18
Code 5A: CAN Bus 0 Code 5A: CAN Bus 0 Error Overflow Error Overflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-186-18
Code 5E: Code 5E: No GuidanNo Guidance Manager ce Manager CAN CCAN Communications Received ommunications Received by TM by TM . . . . .. 6-186-18
Code 5G: No Communications Received by TM from TPA . . . . . . . . . . . . . . .Code 5G: No Communications Received by TM from TPA . . . . . . . . . . . . . . . 6-196-19
Code 5J: No Code 5J: No communications Received by TM communications Received by TM from LPA from LPA . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-196-19
Code 5M: TPA Start Timeout Code 5M: TPA Start Timeout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6-196-19
Code 5P: LPA Start Code 5P: LPA Start Timeout Timeout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-196-19
Code 5Q: Display InterCode 5Q: Display Interface Card Not Responding face Card Not Responding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 6-206-20
Code 64: Main Mast HeighCode 64: Main Mast Height System Error t System Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-206-20
Code 65: Mini-Mast HeighCode 65: Mini-Mast Height System Error t System Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-206-20
Code 67: Main MaCode 67: Main Mast Count Error st Count Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-206-20
Code 6D: Main Code 6D: Main Lift Pressure Sensor Lift Pressure Sensor Out-of-Range Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-206-20
Code 6E: Mini Lift Pressure SCode 6E: Mini Lift Pressure Sensor Out-of-Range ensor Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 6-216-21
Code 6F: Lift Motor Overheated . . . . . . . . . . . . . . . . . . . . . . . . . . . . Code 6F: Lift Motor Overheated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6-216-21
Code 78: Lower Code 78: Lower Continues After Request is Continues After Request is Removed Removed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-216-21
Code 79: Regen Lower FaCode 79: Regen Lower Fault ult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 6-216-21
Code 7E: Lift Motor Temperature SCode 7E: Lift Motor Temperature Sensor Out-of-Range ensor Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-216-21
Code 7F: LPA Temp Out-of-Range Code 7F: LPA Temp Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-226-22
Code 7G: LPA Motor Phase OpCode 7G: LPA Motor Phase Open en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-226-22
Code 7H: Lift Motor Speed Sensor Failure Detected . . . . . Code 7H: Lift Motor Speed Sensor Failure Detected . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 6-226-22
Code 7M: LPA Failed to Precharge Code 7M: LPA Failed to Precharge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-226-22
Code 7T: LPA CurrenCode 7T: LPA Current Sensor Fault t Sensor Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-226-22
Code 7U: LPA Overcurrent or Short Circuit Code 7U: LPA Overcurrent or Short Circuit . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 6-226-22
Code 7V: LPA High Voltage on DC BUS Code 7V: LPA High Voltage on DC BUS . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-236-23
Code 7W: LPA Internal Fault . . Code 7W: LPA Internal Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-236-23
Code 7X: LPA Code 7X: LPA Power Supply Power Supply Out-of-Range Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-236-23
Code 80: ThrCode 80: Throttle Pot Voltage Out-ottle Pot Voltage Out-of-Range of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-236-23
Code 81: Lift/Lower Code 81: Lift/Lower Pot Voltage Out-of-RaPot Voltage Out-of-Range nge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-236-23
Code 83: Throttle Pot Out-of-Neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Code 83: Throttle Pot Out-of-Neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-246-24

Code 84: Brake Inoperable - Not Applied . . . . . Code 84: Brake Inoperable - Not Applied . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 6-246-24Code 88: +5V Power Supply Out-of-RangCode 88: +5V Power Supply Out-of-Range . . e . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 6-246-24
Code 8A: Rotate Code 8A: Rotate Pot Voltage Out-of-RaPot Voltage Out-of-Range nge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-246-24
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Code 8B: Traverse Pot Voltage Out-of-Range . . . . . . . . . . . . . . . . Code 8B: Traverse Pot Voltage Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . 6-24. . . . . . . . 6-24
Code 8C: Deadman Pedal Switch Error . . Code 8C: Deadman Pedal Switch Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-246-24
Code 8F: Lift/Lower Pot Out-of-Code 8F: Lift/Lower Pot Out-of-Neutral Neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-25. . . . . . 6-25
Code 8L: Brake Feedback Current Out-of-Range . . . . . . . . . . . . . . . . . . . . . 6-25Code 8L: Brake Feedback Current Out-of-Range . . . . . . . . . . . . . . . . . . . . . 6-25
Code 8M: Mini Power SuCode 8M: Mini Power Supply Voltage Out-of-Range pply Voltage Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-25. . 6-25

Code 8V: Rotate Pot Out-of-NeutrCode 8V: Rotate Pot Out-of-Neutral al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-25. . . . . . . 6-25Code 8X: Traverse Pot Out-of-Neutral Code 8X: Traverse Pot Out-of-Neutral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-256-25
Code 91: Drive Unit Turned >10° While On Wire . . . . . . . Code 91: Drive Unit Turned >10° While On Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-266-26
Code 92: Tracking Code 92: Tracking Limits Exceeded Limits Exceeded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26. 6-26
Code 93: Not Near Wire - Code 93: Not Near Wire - Tractor Coil Pair Tractor Coil Pair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26. . . . 6-26
Code 94: Not Near Wire - Load Coil Pair Code 94: Not Near Wire - Load Coil Pair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-266-26
Code 9A: Bad WG Learn Procedure . . . . . . . . . . . . . . . Code 9A: Bad WG Learn Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-266-26
Code 9B: Incorrect Firmware in Code 9B: Incorrect Firmware in Guidance Manager Guidance Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26. . . 6-26
Code 9E: Track and Hold Signal Failed Code 9E: Track and Hold Signal Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-26. 6-26
Code 9F: Filter Card Not CCode 9F: Filter Card Not Connected to Guidance Manager onnected to Guidance Manager . . . . . . . . . . . . . . . . . . . . 6-27. . . . . . 6-27
Code 9G: No Signal - Code 9G: No Signal - Load Antenna Load Antenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. 6-27
Code 9H: No Signal - Code 9H: No Signal - Tractor Antenna Tractor Antenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. . . . . . . 6-27
Code 9J: Load Antenna InCode 9J: Load Antenna Input Too High put Too High . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. . . . . 6-27
Code 9K: Tractor Antenna Code 9K: Tractor Antenna Input Too High Input Too High . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. . 6-27
Code A0: Incorrect Software Code A0: Incorrect Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. . . . . . . . . 6-27

Code A2: SoftwarCode A2: Software Compatibility Issue with e Compatibility Issue with TM and TPA TM and TPA . . . . . . . . . . . . . . . . . . . . . . . . . 6-27. . . 6-27
Code A4: SoftwarCode A4: Software Compatibility Issue with e Compatibility Issue with TM and LPA TM and LPA . . . . . . . . . . . . . . . . . . . . . . . . . 6-28. . . 6-28
Code AP: TPA Software Code AP: TPA Software Fault Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-28. . . . . . 6-28
Code AT: LPA SoftwarCode AT: LPA Software Fault e Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-28. . . . . . . 6-28
Code AV: Primary Memory MCode AV: Primary Memory Mismatch ismatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-28. . . . . . . 6-28
Code B0: Rotate Position Feedback Pot Out-of-RaCode B0: Rotate Position Feedback Pot Out-of-Range nge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-28. . 6-28
Code B1: Traverse Position Feedback Pot Code B1: Traverse Position Feedback Pot Out-of-Range Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . 6-28. . . . . . . 6-28
Code FE: Internal TM Circuit for BSOC Not Calibrated Code FE: Internal TM Circuit for BSOC Not Calibrated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-286-28
Code FG: TM Power Supply Out-of-Range . . Code FG: TM Power Supply Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-296-29
Code FH: Battery Voltage Out-of-Code FH: Battery Voltage Out-of-Range Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-29. . . . 6-29
Code FK: CM Power Supply Out-of-Range . . . . . . . . . . . . . Code FK: CM Power Supply Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . 6-29. . . . . . . . . . . . . 6-29
Code FN: Relays Did Not Open Code FN: Relays Did Not Open at Power Off at Power Off . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-29. . 6-29
Code FP: TM In-Circuit Hardware Failure Code FP: TM In-Circuit Hardware Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-296-29
Code FT: TM Internal SofCode FT: TM Internal Software Error tware Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-29. . . . . . . 6-29
Code FX: CM In-Circuit HardCode FX: CM In-Circuit Hardware Failure ware Failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-29. . . . 6-29
Code FY: CM Internal Software Error Code FY: CM Internal Software Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-306-30
Code G0: Steer Tiller Encoder 1 Bad Code G0: Steer Tiller Encoder 1 Bad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-306-30
Code G2: Auto Steer Center Failed Code G2: Auto Steer Center Failed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-306-30
Code G3: Home Prox Switch Not Functioning Correctly . . . . . . . . . . . . . . . . Code G3: Home Prox Switch Not Functioning Correctly . . . . . . . . . . . . . . . . 6-306-30
Code G4: Open Detected in SCode G4: Open Detected in Steer Control Circuit teer Control Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-30. . . . . 6-30
Code G5: Short Detected In Steer PowCode G5: Short Detected In Steer Power Circuit er Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-31. . . . . . . 6-31
Code G7: Steer Tiller Encoder 2 Bad Code G7: Steer Tiller Encoder 2 Bad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-316-31
Code GD: No Steer Motor Encoder Pulses Seen Code GD: No Steer Motor Encoder Pulses Seen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-316-31
Code GE: Both Steer Tiller Encoders Bad Code GE: Both Steer Tiller Encoders Bad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-316-31
Code GF: Wire Guidance Position Out-of-Range Code GF: Wire Guidance Position Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-31. . . . . . . 6-31
Code J2: Aisle Exit Error Code J2: Aisle Exit Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32. . . 6-32
Code J4: End-of-Aisle Sensor Code J4: End-of-Aisle Sensor Fault Fault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32. 6-32
Code T4: TraCode T4: Traverse Proportional Valve verse Proportional Valve Solenoid Open Solenoid Open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-32. . 6-32
Code T5: Rotate/Reach Code T5: Rotate/Reach Proportional Valve Solenoid Proportional Valve Solenoid Open Open . . . . . . . . . . . . . . . . . . . . . . . . 6-32. . 6-32

Code TE: Load HaCode TE: Load Handler Motor Temp ndler Motor Temp Sensor Out-of-Range Sensor Out-of-Range . . . . . . . . . . . . . . . . . . . . . . . . 6-32. . 6-32Code TF: Load Handler Motor Overtemp Code TF: Load Handler Motor Overtemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-336-33
Code X6: EPO Mismatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Code X6: EPO Mismatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-33. . . . . . . . 6-33
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

Section 6.Section 6. Messages, Codes, and TestsMessages, Codes, and Tests

Messages and CodesMessages and Codes

Message: Battery Message: Battery lowlow, no lift, no lift

Message: Check battery gatesMessage: Check battery gates

Message: Deadman?Message: Deadman?

Message: EPO depressedMessage: EPO depressed

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Battery Low, No LiftBattery Low, No Lift
Lift interrupt has occurred due toLift interrupt has occurred due to
the battery state-of-charge.the battery state-of-charge.

If charging or changingIf charging or changing
the battery does notthe battery does not
clear the message, referclear the message, refer
toto "I"Inpnputut A1A155 –– BaBattttVVololtt
[Battery Voltage]"[Battery Voltage]"
(pa(pagege 6-46-49)9)

Charge/change battery.Charge/change battery.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Check Battery GatesCheck Battery Gates "I"Inpnputut I8I877 –– BG BG Lt SLt S5757
[Left Battery Gate Switch[Left Battery Gate Switch
(S57)(S57)]" (pa]" (pagege 6-101)6-101),,
"I"Inpnputut I8I888 –– BG BG Rt SRt S5858
[Right Battery Gate[Right Battery Gate

Switch (S58)]"Switch (S58)]"
(pa(pagege 6-16-102)02)

Check battery gates for correctCheck battery gates for correct
installation. Cycle key switch installation. Cycle key switch to clear.to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Deadman?Deadman?
Deadman switch(es) activatedDeadman switch(es) activated
 while truck is attempting to while truck is attempting to
perform SelfTestperform SelfTest oror control handlecontrol handle
inputs detected and deadmaninputs detected and deadman
pedal(s) not depressed.pedal(s) not depressed.

"I"Inpnputut I0I000 –– DmDman an S2S233
[Carriage Deadman[Carriage Deadman
Switch (S23)]"Switch (S23)]"
(pa(pagege 6-76-74)4),,
"I"Inpnputut I3I322 –– DmDman San S22
[Brake Deadman Switch[Brake Deadman Switch
(S2)](S2)]" (" (pagepage 6-86)6-86),,
"I"Inpnputut I0I022 –– LiLift Sft S11 [11 [LiLiftft
Reference Prox (S11)]"Reference Prox (S11)]"

(pa(pagege 6-76-75)5)

Message displayed during SelfTest Message displayed during SelfTest  - -
release deadman(s), resume operation. Ifrelease deadman(s), resume operation. If
message does not clearmessage does not clear, refer to , refer to the inputsthe inputs
listed.listed.

Message displayed after SelfTest Message displayed after SelfTest  - depress - depress
deadman pedal(s). If message does not godeadman pedal(s). If message does not go
away, refer to Inputs listed.away, refer to Inputs listed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

EPO DepressedEPO Depressed
EPO depressed. CM senses theEPO depressed. CM senses the
EPO switch is open (IN).EPO switch is open (IN).

"I"Inpnput A4ut A411 -- CM ECM EPOPO
[CM EPO Sense]"[CM EPO Sense]"
(pa(pagege 6-66-60)0)

Lift EPO Button and cycle key switch toLift EPO Button and cycle key switch to
clear.clear.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

Message: Learn timed outMessage: Learn timed out

Message: Lift cut-out pending ... low battery Message: Lift cut-out pending ... low battery 

Message: Lift cut-out, scheduled maintenance dueMessage: Lift cut-out, scheduled maintenance due

Message: Lift limitedMessage: Lift limited

Message: Lift speed limitedMessage: Lift speed limited

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Learn Timed OutLearn Timed Out
One or all deadman switches wereOne or all deadman switches were
open longer than 2.8 open longer than 2.8 consecutiveconsecutive

minutes during Learn Loadminutes during Learn Load
Handler process.Handler process.

"I"Inpnputut I0I000 –– DmDman S2an S233
[Carriage Deadman[Carriage Deadman
Switch (S23)]"Switch (S23)]"

(pa(pagege 6-76-74)4),,
"I"Inpnputut I3I322 –– DmDman San S22
[Brake Deadman Switch[Brake Deadman Switch
(S2)]" (S2)]" (page(page 6-86)6-86),,
"I"Inpnputut I1I10202 –– LdLdDm SDm S99
[Load Handler Deadman[Load Handler Deadman
(S9)]" (S9)]" (page(page 6-105)6-105)

Restart Learn and step on both deadmanRestart Learn and step on both deadman
pedals.pedals.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lift Cut-Out Pending ... LowLift Cut-Out Pending ... Low
BatteryBattery

Battery low.Battery low.

NNoonnee MMeessssaagge  e  iis  s  ddiissppllaayyeed  d  ffoor  r  ffiivve  e  mmiinnuutteess,,
then lift is dthen lift is disabled. Change Battery.isabled. Change Battery.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lift Cut-Out, ScheduledLift Cut-Out, Scheduled
Maintenance DueMaintenance Due

Displayed when Mnt Mind isDisplayed when Mnt Mind is
enabled in Configure Mode menu.enabled in Configure Mode menu.

NNoonnee RReesseet  t  oor  r  ddiissaabblle  e  MMnnt  t  MMiinnd  d  iin  n  CCoonnffiigguurree
Mode menu.Mode menu.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lift LimitedLift Limited
 An option that inhibits lift in An option that inhibits lift in
certain situations has beencertain situations has been
activated.activated.

NNoonnee IIf  f  ttrruucck  k  iis  s  eeqquuiippppeed  d  wwiitth  h  tthhe  e  OOuutt--ooff--AAiissllee
Lift Inhibit option, enter aisle to allow lift.Lift Inhibit option, enter aisle to allow lift.
If truck is equipped with the Lift LimitIf truck is equipped with the Lift Limit
 w/o Bypass option, lower the carriage w/o Bypass option, lower the carriage

 below the height set in Config Mode to below the height set in Config Mode to
allow lift.allow lift.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lift Speed LimitedLift Speed Limited
LPA is not receiving encoderLPA is not receiving encoder
pulses.pulses.

"I"Inpnputut I2I200 –– LiLift Rft RPMPM
[Lift Motor RPM]"[Lift Motor RPM]"
(pa(pagege 6-86-80)0)

Cycle key switch tCycle key switch to clear.o clear.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

Message: Load handler overheated, allow time to coolMessage: Load handler overheated, allow time to cool

Message: Load handler stalledMessage: Load handler stalled

Message: Lower disabled, use emergency lower valve to resume loweringMessage: Lower disabled, use emergency lower valve to resume lowering

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Load Handler Overheated, AllowLoad Handler Overheated, Allow
 Time To Co Time To Coolol

 The system has detecte The system has detected an overd an over

temperature condition exists.temperature condition exists.

"In"Input put A65A65 -- LH LH Mr Mr TmpTmp
[Load Handler Motor[Load Handler Motor
 Temp]" (page Temp]" (page 6-62)6-62),,

"T"Tesestt O2O233 –– FaFansns""
(pa(pagege 6-16-133)33)

 Allow time for truck to cool. Allow time for truck to cool.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Load Handler StalledLoad Handler Stalled
No change in Load HandlerNo change in Load Handler
position detected when a traverseposition detected when a traverse
or rotate command is present.or rotate command is present.

Traverse:Traverse:  
"I"Inpnputut A8A866 –– Trv Trv PoPosnsn
[Traverse Position[Traverse Position
Feedback Pot (VR5)]"Feedback Pot (VR5)]"
(pa(pagege 6-66-64)4),,
"Te"Testst O5O566 –– SoSol9l9A A DiDirArA
[Traver[Traverse se DIRDIR AA
(SOL(SOL9A)]" (p9A)]" (pageage 6-147)6-147),,
"Te"Testst O5O577 –– SoSol9l9B B DiDirBrB

[Traver[Traverse se DIRDIR BB
(SOL(SOL9B)]" (p9B)]" (pageage 6-148)6-148),,
"T"Tesestt O5O588 –– TraTraveversrsee
PWM [Traverse PWMPWM [Traverse PWM
(SOL(SOL7)]" (p7)]" (pageage 6-149)6-149)
Rotate:Rotate:
"I"Inpnputut A8A888 –– RoRot Pot Posnsn
[Rotate Position[Rotate Position
Feedback Pot (VR6)]"Feedback Pot (VR6)]"
(pa(pagege 6-66-66)6),,
"Te"Testst O5O533 –– SoSol1l10A 0A DrDrAA
[Rea[Reach/Roch/Rotate DItate DIRR AA
(SOL(SOL10A)]" (p10A)]" (pageage 6-144)6-144),,
"Te"Testst O5O544 –– SoSol1l10B 0B DrDrBB
[Rea[Reach/Roch/Rotate DIRtate DIR BB
(SOL(SOL10B)]10B)]" (page" (page 6-145)6-145),,

"T"Tesestt O5O555 –– RcRch/h/RoRott
PWM [Reach/RotatePWM [Reach/Rotate
PWM (SOL8)]"PWM (SOL8)]"
(pa(pagege 6-16-146)46)

Refer to applicable inputs/performRefer to applicable inputs/perform
applicable tests.applicable tests.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lower DisabledLower Disabled "T"Tesestt O6O622 –– LoLowewer Sor Soll
[Lower Solenoid (SOL1)]"[Lower Solenoid (SOL1)]"
(pa(pagege 6-16-153)53)

Run test listed.Run test listed.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

Message: Lower sidegates to resume operationMessage: Lower sidegates to resume operation

Message: Mismatched software versionsMessage: Mismatched software versions

Message: Overheated, allow time to coolMessage: Overheated, allow time to cool

Message: Press bypass switch to continue liftingMessage: Press bypass switch to continue lifting

Message: Press bypass switch to continue loweringMessage: Press bypass switch to continue lowering

Message: Reach not nestedMessage: Reach not nested

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Lower Sidegates To ResumeLower Sidegates To Resume
OperationOperation

One or both sidegates are raisedOne or both sidegates are raised

 while attempting to operate the while attempting to operate the
truck. (Optional)truck. (Optional)

"I"Inpnputut I6I677 –– SG SG Rt SRt S6060
[Right Sidegate Switch[Right Sidegate Switch
(S60)](S60)]" (p" (pageage 6-96)6-96),,

"I"Inpnputut I8I833 –– SG SG Lt SLt S6161
[Left Sidegate Switch[Left Sidegate Switch
(S61)](S61)]" (p" (pageage 6-100)6-100)

Lower Sidegate(s) and resume operation.Lower Sidegate(s) and resume operation.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Mismatched Software VersionsMismatched Software Versions NNoonnee VVeerriiffyy//iinnssttaalll  l  ccoorrrreecct  t  TTM  M  aannd  d  CCM  M  ssooffttwwaarree
in FlashWare. Cycle key switch to clear.in FlashWare. Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Overheated, Allow Time To CoolOverheated, Allow Time To Cool

 Truck Overheated. The  Truck Overheated. The system hassystem hasdetected that an over-temperaturedetected that an over-temperature
condition exists.condition exists.

"In"Input put A08A08 -- Dr Dr Mr Mr TmpTmp

[Traction Motor Temp]"[Traction Motor Temp]"(pa(pagege 6-46-42)2),,
"In"Input put A09A09 -- Lft Lft Mr Mr TmpTmp
[Lift Motor Temp]"[Lift Motor Temp]"
(pa(pagege 6-46-43)3)

 Allow time for truck to cool. If Traction Allow time for truck to cool. If Traction

Motor is overheated, traction is inhibited;Motor is overheated, traction is inhibited;if Lift motor is overheated, lift is inhibited.if Lift motor is overheated, lift is inhibited.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Press Bypass Switch To ContinuePress Bypass Switch To Continue
LiftingLifting

Calculated height of mast positionCalculated height of mast position
has reached the point that lifthas reached the point that lift
interrupt should occur.interrupt should occur.

"I"Inpnputut I0I044 –– ByBypapass ss S7S7
[Lift/Lower Inhibit[Lift/Lower Inhibit
Bypass Switch (S7)]"Bypass Switch (S7)]"
(pa(pagege 6-76-76)6)

 Activate bypass switch to continue to lift. Activate bypass switch to continue to lift.
Check height settings in Configure Mode.Check height settings in Configure Mode.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Press Bypass Switch To ContinuePress Bypass Switch To Continue
LoweringLowering

Calculated height of mast positionCalculated height of mast position
has reached the point that lowerhas reached the point that lower
interrupt should occur.interrupt should occur.

"I"Inpnputut I0I044 –– ByBypapass ss S7S7
[Lift/Lower Inhibit[Lift/Lower Inhibit
Bypass Switch (S7)]"Bypass Switch (S7)]"
(pa(pagege 6-76-76)6)

 Activate bypass switch to continue to Activate bypass switch to continue to
lower. Check height settings in lower. Check height settings in ConfigureConfigure
Mode.Mode.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Reach Not NestedReach Not Nested
During Learn Load Handler, theDuring Learn Load Handler, the
Carriage Manager did not see theCarriage Manager did not see the

expected values for Reach Prox.expected values for Reach Prox.

"I"Inpnputut I0I044 –– ByBypapass ss S7S7
[Lift/Lower Inhibit[Lift/Lower Inhibit
Bypass Switch (S7)]"Bypass Switch (S7)]"

(pa(pagege 6-76-76)6)

 Verify the reach is fully retracted. Verify the reach is fully retracted.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

Message: Release buttonsMessage: Release buttons

Message: Release bypass switch to continue liftingMessage: Release bypass switch to continue lifting

Message: Release lift select button to resume operation...Main lower is enabledMessage: Release lift select button to resume operation...Main lower is enabled

Message: Release lift to resume operationMessage: Release lift to resume operation

Message: Release rotate to resume operationMessage: Release rotate to resume operation

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release ButtonsRelease Buttons
 The TM detects a Lift/Lower The TM detects a Lift/Lower
Pendant button(s) was depressedPendant button(s) was depressed

at Startup.at Startup.

"I"Inpnputut A1A177 –– LiLift Pft Pndnd
[Lift Pendant]"[Lift Pendant]"
(pa(pagege 6-56-50)0),,

"I"Inpnputut A1A188 –– LwLwer Per Pndnd
[Lower Pendant]"[Lower Pendant]"
(pa(pagege 6-56-51)1),,

Cycle key switch to clear.Cycle key switch to clear.
Note:Note: If message appears when the If message appears when the
pendant is connected and no switches arependant is connected and no switches are

depressed, the pendant is bad.depressed, the pendant is bad.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Bypass Switch toRelease Bypass Switch to
Continue LiftingContinue Lifting

Lift/lower bypass switch (S7) hasLift/lower bypass switch (S7) has
 been activated for an extended been activated for an extended
period of time or was depressed atperiod of time or was depressed at
Startup.Startup.

"I"Inpnputut I0I044 –– ByBypapass ss S7S7
[Lift/Lower Inhibit[Lift/Lower Inhibit
Bypass Switch (S7)]"Bypass Switch (S7)]"
(pa(pagege 6-76-76)6)

Release switch.Release switch.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Lift Select Button toRelease Lift Select Button to
Resume Operation...MainResume Operation...Main
Lower is EnabledLower is Enabled

 The TM detects the Lift Select The TM detects the Lift Select
Switch was depressed at Startup.Switch was depressed at Startup.

"I"Inpnputut I1I10909 –– LfLftStSel el S6S6
[Lift Select (S6)]"[Lift Select (S6)]"
(pa(pagege 6-16-112)12)

Release switch.Release switch.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Lift To ResumeRelease Lift To Resume
OperationOperation

Control handle (VR2) was movedControl handle (VR2) was moved
 before deadman pedal was before deadman pedal was

depressed at Startup.depressed at Startup.

"I"Inpnputut A0A055 –– L/L/L PL Potot
[Lift/Lower Pot (VR2)]"[Lift/Lower Pot (VR2)]"
(pa(pagege 6-46-41)1)

Release lift, step on deadman, resumeRelease lift, step on deadman, resume
operation.operation.
Note:Note: After this message is displayed After this message is displayed
three times,three times, "CODE 8F Inform Service""CODE 8F Inform Service"

(pa(pagege 6-26-25)5) is displayed. is displayed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Rotate To ResumeRelease Rotate To Resume
OperationOperation

Rotate pot (VR3) was moved beforeRotate pot (VR3) was moved before
deadman pedal was depressed atdeadman pedal was depressed at
Startup.Startup.

"I"Inpnputut A8A877 –– RoRot Pt Potot
[Rotate Command Pot[Rotate Command Pot
(VR3)(VR3)]" (p]" (pageage 6-65)6-65)

Release rotate pot, step on Release rotate pot, step on deadman,deadman,
resume operation.resume operation.
Note:Note: After this message is displayed After this message is displayed
three times,three times, "CODE 8V Inform Service""CODE 8V Inform Service"
(pa(pagege 6-26-25)5) is displayed. is displayed.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

Message: Release traction handle to resume operationMessage: Release traction handle to resume operation

Message: Release traverse handle to resume operationMessage: Release traverse handle to resume operation

Message: Retract reach for full speed travelMessage: Retract reach for full speed travel

Message: Rotate failedMessage: Rotate failed

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Traction Handle ToRelease Traction Handle To
Resume OperationResume Operation

Control handle (VR1) was movedControl handle (VR1) was moved

 before deadman pedal was before deadman pedal was
depressed.depressed.

"I"Inpnputut A0A044 –– ThThrtrtl Potl Pot
[Throttle Pot (VR1)]"[Throttle Pot (VR1)]"
(pa(pagege 6-46-40)0)

Release throttle, step on deadman,Release throttle, step on deadman,
resume travel.resume travel.
Note:Note: After this  After this message is displayedmessage is displayed

three times,three times, "CODE 83 Inform Service""CODE 83 Inform Service"
(pa(pagege 6-26-24)4) is displayed. is displayed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Release Traverse Handle ToRelease Traverse Handle To
Resume OperationResume Operation

 Traverse handle (VR4) was move Traverse handle (VR4) was movedd
 before deadman pedal was before deadman pedal was
depressed at Startup.depressed at Startup.

"I"Inpnputut A8A855 –– Trv Trv PoPott
[Traverse/Reach Pot[Traverse/Reach Pot
(VR4)(VR4)]" (]" (pagepage 6-63)6-63)

Release Traverse handle, step onRelease Traverse handle, step on
deadman, resume operation.deadman, resume operation.
Note:Note: After this  After this message is displayedmessage is displayed
three times,three times, "CODE 8X Inform Service""CODE 8X Inform Service"
(pa(pagege 6-26-25)5) is displayed. is displayed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Retract Reach for Full SpeedRetract Reach for Full Speed
 Travel Travel

 Traverse handle (VR4) was move Traverse handle (VR4) was movedd
 before deadman pedal was before deadman pedal was
depressed at Startup.depressed at Startup.

"I"Inpnputut I0I044 –– ByBypapass ss S7S7
[Lift/Lower Inhibit[Lift/Lower Inhibit
Bypass Switch (S7)]"Bypass Switch (S7)]"
(pa(pagege 6-76-76)6)

Retract forks to allow full speed travel.Retract forks to allow full speed travel.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Rotate FailedRotate Failed
During the Learn Load During the Learn Load HandlerHandler
process, the Carriage Manager didprocess, the Carriage Manager did
not see the expected values fornot see the expected values for
Rotate.Rotate.

"I"Inpnputut A8A888 –– RoRot Pot Posnsn
[Rotate Position[Rotate Position
Feedback Pot (VR6)]"Feedback Pot (VR6)]"
(pa(pagege 6-66-66)6),,
"Te"Testst O5O533 –– SoSol1l10A 0A DrDrAA
[Reac[Reach/Roth/Rotate DIate DIRR AA
(SOL(SOL10A)]" (pa10A)]" (pagege 6-1446-144)),,
"Te"Testst O5O544 –– SoSol1l10B 0B DrDrBB
[Reac[Reach/Roth/Rotate DIRate DIR BB
(SOL(SOL10B)]10B)]" (page" (page 6-1456-145)),,
"T"Tesestt O5O555 –– RcRch/h/RoRott
PWM [Reach/RotatePWM [Reach/Rotate
PWM (SOL8)]"PWM (SOL8)]"
(pa(pagege 6-16-146)46)

During Learn, the values saved are theDuring Learn, the values saved are the
feedback pot voltages at both ends of thefeedback pot voltages at both ends of the
function and the current required by thefunction and the current required by the
proportional valves to make the functionsproportional valves to make the functions
 begin to move and obtain the desired begin to move and obtain the desired
speeds.speeds.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

Message: Rotate and traverse failedMessage: Rotate and traverse failed

Message: Scheduled maintenance dueMessage: Scheduled maintenance due

Message: Speed limited due to load handlerMessage: Speed limited due to load handler

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Rotate and Traverse FailedRotate and Traverse Failed
During the Learn Load HandlerDuring the Learn Load Handler
process, the Carriage Manager didprocess, the Carriage Manager did
not see the expected values fornot see the expected values for
 both Rotate and Traverse. both Rotate and Traverse.

Traverse:Traverse:  
"I"Inpnputut A8A866 –– Trv Trv PoPosnsn
[Traverse Position[Traverse Position
Feedback Pot (VR5)]"Feedback Pot (VR5)]"
(pa(pagege 6-66-64)4),,
"Te"Testst O5O566 –– SoSol9l9A A DiDirArA
[Traver[Traverse se DIRDIR AA
(SOL(SOL9A)]" (p9A)]" (pageage 6-147)6-147),,
"Te"Testst O5O577 –– SoSol9l9B B DiDirBrB
[Traver[Traverse se DIRDIR BB
(SOL(SOL9B)]" (p9B)]" (pageage 6-148)6-148),,
"T"Tesestt O5O588 –– TraTraveversrsee
PWM [Traverse PWMPWM [Traverse PWM
(SOL(SOL7)]" (p7)]" (pageage 6-149)6-149)
Rotate:Rotate:
"I"Inpnputut A8A888 –– RoRot Pot Posnsn
[Rotate Position[Rotate Position
Feedback Pot (VR6)]"Feedback Pot (VR6)]"
(pa(pagege 6-66-66)6),,
"Te"Testst O5O533 –– SoSol1l10A 0A DrDrAA
[Rea[Reach/Roch/Rotate DItate DIRR AA
(SOL(SOL10A)]" (p10A)]" (pageage 6-144)6-144),,
"Te"Testst O5O544 –– SoSol1l10B 0B DrDrBB
[Rea[Reach/Roch/Rotate DIRtate DIR BB
(SOL(SOL10B)]10B)]" (page" (page 6-145)6-145),,
"T"Tesestt O5O555 –– RcRch/h/RoRott
PWM [Reach/RotatePWM [Reach/Rotate
PWM (SOL8)]"PWM (SOL8)]"
(pa(pagege 6-16-146)46)

During Learn, the values saved are theDuring Learn, the values saved are the
feedback pot voltages at both ends of thefeedback pot voltages at both ends of the
functions and the current required by thefunctions and the current required by the
proportional valves to make the functionsproportional valves to make the functions
 begin to move and obtain the desired begin to move and obtain the desired
speeds.speeds.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Scheduled Maintenance DueScheduled Maintenance Due

Displayed when Mnt Mind isDisplayed when Mnt Mind is
enabled in Configure Mode menu.enabled in Configure Mode menu.

NNoonnee RReesseet  t  oor  r  ddiissaabblle  e  MMnnt  t  MMiinnd  d  iin  n  CCoonnffiigguurree

Mode menu.Mode menu.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Speed Limited Due To LoadSpeed Limited Due To Load
HandlerHandler

Load handler is not nested.Load handler is not nested.

"I"Inpnputut A8A866 –– Trv Trv PoPosnsn
[Traverse Position[Traverse Position
Feedback Pot (VR5)]"Feedback Pot (VR5)]"
(pa(pagege 6-66-64)4),,
"I"Inpnputut A8A888 –– RoRot Pot Posnsn
[Rotate Position[Rotate Position
Feedback Pot (VR6)]"Feedback Pot (VR6)]"
(pa(pagege 6-66-66)6),,

Return load handler to the nestedReturn load handler to the nested
position to allow full speed travel.position to allow full speed travel.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

Message: Speed limited due to unknown main height... lower main mast to floor then raiseMessage: Speed limited due to unknown main height... lower main mast to floor then raise
to cross reference switchto cross reference switch

Message: Speed limited due to unknown mini height... completely lower mini mast, then liftMessage: Speed limited due to unknown mini height... completely lower mini mast, then lift
to reset heightto reset height

Message: Stalled, release control handle to resume operationMessage: Stalled, release control handle to resume operation

Message: Step on deadmanMessage: Step on deadman

Message: Travel cut-outMessage: Travel cut-out

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Speed Limited Due To UnknownSpeed Limited Due To Unknown
Main HeightMain Height

"I"Inpnputut I0I022 –– LiLift Sft S11 [11 [LiLiftft
Reference Prox (S11)]"Reference Prox (S11)]"
(pa(pagege 6-76-75)5),,
"I"Inpnputut I2I266 –– MaMain in Ht Ht CtCt
[Main Lift Height[Main Lift Height
EncodEncoder]" (per]" (pageage 6-85)6-85)

Refer to display. If message does not goRefer to display. If message does not go
away, refer to Inputs listed.away, refer to Inputs listed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Speed Limited Due To UnknownSpeed Limited Due To Unknown
Mini HeightMini Height

"I"Inpnputut I1I10505 –– MiMini ni Ht Ht CtCt
[Mini-Mast Height[Mini-Mast Height
CountCount]" (p]" (pageage 6-108)6-108)

Refer to display. If message does not goRefer to display. If message does not go
away, refer to Input listed.away, refer to Input listed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Stalled, Release Control HandleStalled, Release Control Handle
 To Res To Resume Operatume Operationion

No encoder pulses are received byNo encoder pulses are received by
Power Amplifier.Power Amplifier.

Travel speed limitedTravel speed limited - -
"I"Inpnputut I1I199 –– TraTrac RPc RPMM
[Traction Motor RPM]"[Traction Motor RPM]"
(pa(pagege 6-76-79)9)
Lift speed limitedLift speed limited - -
"I"Inpnputut I2I200 –– LiLift Rft RPMPM
[Lift Motor RPM]"[Lift Motor RPM]"
(pa(pagege 6-86-80)0)

 Travel speed or lift speed is limited when Travel speed or lift speed is limited when
the corresponding power amp is notthe corresponding power amp is not
receiving encoder pulses. Cycle key switchreceiving encoder pulses. Cycle key switch
OFF/ON to clear.OFF/ON to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Step on DeadmanStep on Deadman
One or all of the deadman switchesOne or all of the deadman switches
are open during the Learn Loadare open during the Learn Load
Handler process.Handler process.

"I"Inpnputut I0I000 –– DmDman S2an S233
[Carriage Deadman[Carriage Deadman
Switch (S23)]"Switch (S23)]"
(pa(pagege 6-76-74)4),,
"I"Inpnputut I3I322 –– DmDman San S22
[Brake Deadman Switch[Brake Deadman Switch
(S2)]" (S2)]" (page(page 6-86)6-86),,
"I"Inpnputut I1I10202 –– LdLdDm SDm S99
[Load Handler Deadman[Load Handler Deadman
(S9)]" (S9)]" (page(page 6-105)6-105)

Depress both Deadman pedals for LearnDepress both Deadman pedals for Learn

to continue.to continue.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

 Travel Cut-Ou Travel Cut-Outt
“Travel Cut-Out @ 24in,” option is“Travel Cut-Out @ 24in,” option is
enabled and fork height is aboveenabled and fork height is above

2424 inin..

NNoonnee LLoowweer  r  ffoorrkks  s  bbeelloow  w  224  4  iinn..
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

Message: Traverse failedMessage: Traverse failed

Message: Waiting for download commandMessage: Waiting for download command

CODE 1H Inform ServiceCODE 1H Inform Service

CODE 1K Platform Hung Lift Slowly CODE 1K Platform Hung Lift Slowly 

CODE 2A Overheated, Allow time to coolCODE 2A Overheated, Allow time to cool

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

 Traverse Faile Traverse Failedd
During the Learn Load HandlerDuring the Learn Load Handler
process, the Carriage Manager didprocess, the Carriage Manager did
not see the expected values fornot see the expected values for
 Traverse. Traverse.

"I"Inpnputut A8A866 –– Trv Trv PoPosnsn
[Traverse Position[Traverse Position
Feedback Pot (VR5)]"Feedback Pot (VR5)]"
(pa(pagege 6-66-64)4),,
"Te"Testst O5O566 –– SoSol9l9A A DiDirArA
[Traver[Traverse se DIRDIR AA
(SOL(SOL9A)]" (p9A)]" (pageage 6-147)6-147),,
"Te"Testst O5O577 –– SoSol9l9B B DiDirBrB
[Traver[Traverse se DIRDIR BB
(SOL(SOL9B)]" (p9B)]" (pageage 6-148)6-148),,
"T"Tesestt O5O588 –– TraTraveversrsee
PWM [Traverse PWMPWM [Traverse PWM
(SOL(SOL7)]" (p7)]" (pageage 6-149)6-149)

During Learn, the values saved are theDuring Learn, the values saved are the
feedback pot voltages at both ends of thefeedback pot voltages at both ends of the
function and the current required by thefunction and the current required by the
proportional valves to make the functionsproportional valves to make the functions
 begin to move and obtain the desired begin to move and obtain the desired
speeds.speeds.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

 Wa Waiting For iting For Download Download CommandCommand

Display Interface Card does notDisplay Interface Card does not
contain a valid contain a valid Graphic DatabaseGraphic Database
Download.Download.

NNoonnee PPeerrffoorrm  m  GGrraapphhiiccs  s  DDaattaabbaasse  e  DDoowwnnllooaadd..

Refer toRefer to “Graphics Database Download”“Graphics Database Download”
on pon pageage 3-33-399. If unable to perform, check. If unable to perform, check
communications between TM and CMcommunications between TM and CM
using FlashWausing FlashWare. If re. If OK, replace DisplayOK, replace Display
Interface Card.Interface Card.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 1H: TPA Out-of-RangeCode 1H: TPA Out-of-Range
 The TPA has reported its internal The TPA has reported its internal
temperature is less than –40°Ftemperature is less than –40°F
(–40°C) or greater than +203°F(–40°C) or greater than +203°F
(+95°C).(+95°C).

"I"Inpnput A1ut A100 -- TA TeTA Tempmp
[TPA Te[TPA Temp]" (mp]" (pagepage 6-44)6-44)

Cycle key switch to clear after Cycle key switch to clear after TPA hasTPA has
cooled.cooled.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 1K: Platform Hung LiftCode 1K: Platform Hung Lift
SlowlySlowly

Slack chain switch hasSlack chain switch has
transitioned during operation.transitioned during operation.

"I"Inpnputut I4I455 –– SlSlk Ck Ch h S5S500
[Slack Chain 1 Switch[Slack Chain 1 Switch
(S50)(S50)]" (p]" (pageage 6-92)6-92),,
"I"Inpnputut I4I466 –– SlSlk Ck Ch h S5S511
[Slack Chain 2 Switch[Slack Chain 2 Switch
(S51)(S51)]" (p]" (pageage 6-93)6-93)

Lift platform if it Lift platform if it is hung up to clear.is hung up to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2A: Traction MotorCode 2A: Traction Motor
 Approach Approaching Overteming Overtempp

 The TPA senses the traction mo The TPA senses the traction motortor
is approaching overtemperature.is approaching overtemperature.

"In"Input put A08A08 -- Dr Dr Mr Mr TmpTmp
[Traction Motor Temp]"[Traction Motor Temp]"

(pa(pagege 6-46-42)2)

 Travel speed is linearly de-rated startin Travel speed is linearly de-rated startingg
at 284°F (140°C). Travel speed is limitedat 284°F (140°C). Travel speed is limited

to 1to 1 mph at 311mph at 311°F (155°F (155°C).°C).https://www.forkliftpdfmanuals.com/
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 2E Inform ServiceCODE 2E Inform Service

CODE 2G Inform ServiceCODE 2G Inform Service

CODE 2H Inform ServiceCODE 2H Inform Service

CODE 2M Inform ServiceCODE 2M Inform Service

CODE 2T Inform ServiceCODE 2T Inform Service

CODE 2U Inform ServiceCODE 2U Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2E: Traction Motor TempCode 2E: Traction Motor Temp
Sensor Out-of-RangeSensor Out-of-Range

 The traction motor temperature The traction motor temperature
sensor is open or shorted.sensor is open or shorted.

"In"Input put A08A08 -- Dr Dr Mr Mr TmpTmp
[Traction Motor Temp]"[Traction Motor Temp]"
(pa(pagege 6-46-42)2)

Clears when reason for fault is corrected.Clears when reason for fault is corrected.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2G: Phase Open onCode 2G: Phase Open on
 Traction Mot Traction Motoror

 The TPA  The TPA detects no detects no current draw current draw inin
one of the three phases of theone of the three phases of the
motor.motor.

"T"Tesestt O2O299 –– TraTractctioionn
RPM [Ramp TractionRPM [Ramp Traction
Motor]Motor]" (p" (pageage 6-135)6-135)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2H: Failure Detected inCode 2H: Failure Detected in Traction Mot Traction Motor Speed or Speed SensorSensor "I"Inpnputut I1I199 –– TraTrac RPc RPMM[Traction Motor RPM]"[Traction Motor RPM]"
(pa(pagege 6-76-79)9)

If a single channel is bad, this code isIf a single channel is bad, this code isdisplayed during Run. If one or bothdisplayed during Run. If one or both
channels are bad at SelfTest, STALLEDchannels are bad at SelfTest, STALLED  isis
displayed. Cycle key switch displayed. Cycle key switch to clear.to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2M: TPA Pre-Charge FailedCode 2M: TPA Pre-Charge Failed
 TPA failed to precharge correctly. TPA failed to precharge correctly.

NNoonnee CChheecck  k  ffoor  r  BB+  +  aat  t  TTPPAA++.  .  CCyycclle  e  kkeey  y  sswwiittcch  h  ttoo
clearclear. If code . If code does not clear, replace TPA.does not clear, replace TPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2T: TPA CurrentCode 2T: TPA Current
Calibration ErrorCalibration Error

 The TPA has sensed a c The TPA has sensed a currenturrent
calibration error.calibration error.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IIf  f  ccoodde  e  ddooees  s  nnoott
clear, replace TPA.clear, replace TPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2U: TPA Overcurrent orCode 2U: TPA Overcurrent or
Short CircuitShort Circuit

 The TPA has sensed c The TPA has sensed current inurrent in
excess of 450A.excess of 450A.

"T"Tesestt O2O299 –– TraTractctioionn
RPM [Ramp TractionRPM [Ramp Traction
Motor]Motor]" (p" (pageage 6-135)6-135)

Cycle key switch to clear. Check forCycle key switch to clear. Check for
shorted traction motor power cables. Ifshorted traction motor power cables. If
code does not clear, replace TPA.code does not clear, replace TPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

https://www.forkliftpdfmanuals.com/
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Messages and CodesMessages and Codes

CODE 2V Inform ServiceCODE 2V Inform Service

CODE 2W Inform ServiceCODE 2W Inform Service

CODE 2X Inform ServiceCODE 2X Inform Service

CODE 42 Inform ServiceCODE 42 Inform Service

CODE 43 Inform ServiceCODE 43 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2V: TPA High DC BUSCode 2V: TPA High DC BUS
 Vo Voltageltage

 The TPA detects an overvoltage The TPA detects an overvoltage
condition at the + terminal.condition at the + terminal.

"I"Inpnputut A1A155 –– BaBattttVVololtt
[Battery Voltage]"[Battery Voltage]"
(pa(pagege 6-46-49)9)

If the problem is intermittent and onlyIf the problem is intermittent and only
occurs during plugging, it indicates a badoccurs during plugging, it indicates a bad
 battery or  battery or possible loospossible loose connece connection in tion in thethe
power circuit connections for the tractionpower circuit connections for the traction
system. Check all associated power system. Check all associated power cablescables
for correct torque and contactor tips forfor correct torque and contactor tips for
excessive wearexcessive wear. If the error . If the error is a hard code,is a hard code,
re-flash the TPA. If the code persists,re-flash the TPA. If the code persists,
replace the TPA.replace the TPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2W: TPA Internal FaultCode 2W: TPA Internal Fault
 TPA internal circuitry has TPA internal circuitry has
malfunctioned.malfunctioned.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  RRee--ffllaassh  h  TTPPAA.  .  IIff
code does not clear, replace TPA.code does not clear, replace TPA.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 2X: TPA Power SupplyCode 2X: TPA Power Supply
Out-of-RangeOut-of-Range

 The power supply output in the The power supply output in the
 TPA is less than  TPA is less than 4.5V, greater than4.5V, greater than
5.5V, or too much current is being5.5V, or too much current is being
drawn by an external component.drawn by an external component.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  DDiissccoonnnneecct  t  ((++))
 wire to temperature and speed sens wire to temperature and speed sensors.ors.
Cycle key switch. If code changes,Cycle key switch. If code changes,
troubleshoot wires and sensors. If not OK,troubleshoot wires and sensors. If not OK,
replace TPA.replace TPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 42: LPC Detected ClosedCode 42: LPC Detected Closed
 When Com When Commanded Omanded Openpen

LPA detected an incorrect voltageLPA detected an incorrect voltage
at LPA+ during SelfTest.at LPA+ during SelfTest.

"Te"Testst O0O022 –– LPLPC CC Ctr tr [L[Liftift
Power Contactor]"Power Contactor]"
(pa(pagege 6-16-126)26)

Cycle key switch to clear.Cycle key switch to clear.
Note:Note: Low battery voltage can contribute Low battery voltage can contribute
to burnt tips. to burnt tips. If contactor tips are weldedIf contactor tips are welded
or burnt, check the BSOC setting inor burnt, check the BSOC setting in
Config Mode menu.Config Mode menu.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 43: LPC Detected OpenCode 43: LPC Detected Open
 When Com When Commanded Cmanded Closedlosed

LPA detected <12VDC at LPA+ afterLPA detected <12VDC at LPA+ after
the LPC coil was energized.the LPC coil was energized.

"Te"Testst O0O022 –– LPLPC CC Ctr tr [L[Liftift
Power Contactor]"Power Contactor]"
(pa(pagege 6-16-126)26)

Cycle key switch to clear. Check contactorCycle key switch to clear. Check contactor
for mechanical binding.for mechanical binding.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 49 Inform ServiceCODE 49 Inform Service

CODE 4A Inform ServiceCODE 4A Inform Service

CODE 4B Inform ServiceCODE 4B Inform Service

CODE 4C Inform ServiceCODE 4C Inform Service

CODE 4F Inform ServiceCODE 4F Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 49: Load Handler ContactorCode 49: Load Handler Contactor
Detected Closed WhenDetected Closed When
Commanded OpenCommanded Open

"I"Inpnputut I1I11212 –– FUFU4 s4 senensese
[FU4 Sense]"[FU4 Sense]"
(pa(pagege 6-16-115)15),,
"T"Tesestt O0O033 –– LHLHC CC Ctrtr
[Load Handler[Load Handler
ContaContactor]ctor]" (page" (page 6-127)6-127)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4A: Load HandlerCode 4A: Load Handler
Contactor Detected Open WhenContactor Detected Open When
Commanded ClosedCommanded Closed

"I"Inpnputut I1I11212 –– FUFU4 s4 senensese
[FU4 Sense]"[FU4 Sense]"
(pa(pagege 6-16-115)15),,
"T"Tesestt O0O033 –– LHLHC CC Ctrtr
[Load Handler[Load Handler
ContaContactor]ctor]" (page" (page 6-127)6-127)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4B: Steer ContactorCode 4B: Steer Contactor
Detected Closed At Start-UpDetected Closed At Start-Up

"I"Inpnputut I1I144 –– FUFU1 S1 Senensese""
(pa(pagege 6-76-77)7),,
"T"Tesestt O0O011 –– STSTR R CtCtrr
[Steer Power Contactor]"[Steer Power Contactor]"
(pa(pagege 6-16-125)25)

Cycle key switch to clear. Check contactorCycle key switch to clear. Check contactor
for mechanical binding.for mechanical binding.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4C: FU1 Sense ValidationCode 4C: FU1 Sense Validation
Steer contactor detected openSteer contactor detected open
 when commanded clos when commanded closed.ed.

"I"Inpnputut I1I144 –– FUFU1 S1 Senensese""
(pa(pagege 6-76-77)7),,
"T"Tesestt O0O011 –– STSTR R CtCtrr
[Steer Power Contactor]"[Steer Power Contactor]"
(pa(pagege 6-16-125)25)

Check FU1, FU1 Sense line (JPT22-19). IfCheck FU1, FU1 Sense line (JPT22-19). If
FU1 opens during Run Mode, Code G4 isFU1 opens during Run Mode, Code G4 is
displayed. Cycle key switch displayed. Cycle key switch to clear.to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4F: TPC Detected ClosedCode 4F: TPC Detected Closed
 When Co When Commanded Ommanded Openpen

 The TPA detects an incorrect The TPA detects an incorrect
 voltage at the B+ terminal on the voltage at the B+ terminal on the
amplifier.amplifier.

"T"Tesestt O0O000 –– TPTPC C CtCtrr
[Traction Power[Traction Power
ContaContactor]ctor]" (page" (page 6-124)6-124)

Cycle key switch to clear. Check contactorCycle key switch to clear. Check contactor
for mechanical binding.for mechanical binding.
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Messages and CodesMessages and Codes

CODE 4G Inform ServiceCODE 4G Inform Service

CODE 4H Inform ServiceCODE 4H Inform Service

CODE 4K Inform ServiceCODE 4K Inform Service

CODE 50 Inform ServiceCODE 50 Inform Service

CODE 51 Inform ServiceCODE 51 Inform Service

CODE 55 Inform ServiceCODE 55 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4G: TPC Detected OpenCode 4G: TPC Detected Open
 After Power After Power-Up-Up

 The TPA  The TPA detects the detects the TPC open TPC open afterafter
power-up.power-up.

"T"Tesestt O0O000 –– TPTPC C CtCtrr
[Traction Power[Traction Power
ContaContactor]" (pactor]" (pagege 6-124)6-124)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4H: TPA, TPC ContactorCode 4H: TPA, TPC Contactor
Coil or Coil Driver Open orCoil or Coil Driver Open or
ShortedShorted

"T"Tesestt O0O000 –– TPTPC C CtCtrr
[Traction Power[Traction Power
ContaContactor]" (pactor]" (pagege 6-124)6-124)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 4K: LPA, LPC ContactorCode 4K: LPA, LPC Contactor
Coil or Coil Driver Open orCoil or Coil Driver Open or

ShortedShorted

"Te"Testst O0O022 –– LPLPC CC Ctr tr [L[Liftift
Power Contactor]"Power Contactor]"

(pa(pagege 6-16-126)26)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 50: No TMCode 50: No TM
Communications Received byCommunications Received by
CMCM

 The Carriage Mana The Carriage Manager has notger has not
received correct communicationsreceived correct communications
from the TM.from the TM.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)

SeeSee “Troubleshooting Communication“Troubleshooting Communication
Error Codes Error Codes (5x Series)” (5x Series)” on pageon page 5-195-19..
Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 51: No CMCode 51: No CM
Communications Received byCommunications Received by

 TM TM
 The Tractor Manager has not The Tractor Manager has not
received correct communicationsreceived correct communications
from the CM.from the CM.

Refer toRefer to
“Troubleshooting Code“Troubleshooting Code
51” 51” on pon pageage 5-195-19..

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 55: CAN Bus 1TransmissionCode 55: CAN Bus 1Transmission
Buffer ErrorBuffer Error

 The Tractor Manager has detected The Tractor Manager has detected
a CAN transmission buffer error ona CAN transmission buffer error on
CAN Bus 1.CAN Bus 1.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting

Communication ErrorCommunication ErrorCodes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch to Cycle key switch to clearclear..
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 56 Inform ServiceCODE 56 Inform Service

CODE 57 Inform ServiceCODE 57 Inform Service

CODE 59 Inform ServiceCODE 59 Inform Service

CODE 5A Inform ServiceCODE 5A Inform Service

CODE 5E Inform ServiceCODE 5E Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 56: CAN Bus 1 ErrorCode 56: CAN Bus 1 Error
Overflow Overflow 

CAN BUS error overflow detectedCAN BUS error overflow detected
 by TM on CAN Bus 1. by TM on CAN Bus 1.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting
Communication ErrorCommunication Error
Codes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 57: No CommunicationsCode 57: No Communications
Received by Display InterfaceReceived by Display Interface
CardCard

Refer toRefer to
“Troubleshooting Code“Troubleshooting Code
57” on p57” on pageage 5-25-200..

Cycle key switch tCycle key switch to clear.o clear.
Note:Note: This code is displayed when This code is displayed when
FlashWFlashWare is connected tare is connected to truck.o truck.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 59: CAN Bus 0Code 59: CAN Bus 0
 Transmission  Transmission Buffer ErrorBuffer Error

 The Tractor Manager has detected The Tractor Manager has detected
a CAN transmission buffer error ona CAN transmission buffer error on
CAN Bus 0.CAN Bus 0.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting
Communication ErrorCommunication Error
Codes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5A: CAN Bus 0 ErrorCode 5A: CAN Bus 0 Error
Overflow Overflow 

CAN BUS error overflow detectedCAN BUS error overflow detected
 by TM on CAN Bus 0. by TM on CAN Bus 0.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting
Communication ErrorCommunication Error
Codes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5E: No Guidance ManagerCode 5E: No Guidance Manager
CAN Communications ReceivedCAN Communications Received

 by TM by TM

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting

Communication ErrorCommunication Error
Codes (5x Series)” onCodes (5x Series)” on
papagege 55 1919

 Travel disabled in AUTO mode. Travel Travel disabled in AUTO mode. Travel
allowed in MANUAL mode. Cycle keyallowed in MANUAL mode. Cycle key
switch to clear.switch to clear.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE 5G Inform ServiceCODE 5G Inform Service

CODE 5J Inform ServiceCODE 5J Inform Service

CODE 5M Inform ServiceCODE 5M Inform Service

CODE 5P Inform ServiceCODE 5P Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5G: No CommunicationsCode 5G: No Communications
Received by TM from TPA Received by TM from TPA 

 The Tractor Manager has not The Tractor Manager has not
received CAN communicationsreceived CAN communications
from the TPA.from the TPA.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting
Communication ErrorCommunication Error
Codes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch to Cycle key switch to clearclear..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5J: No communicationsCode 5J: No communications
Received by TM from LPA Received by TM from LPA 

 The Tractor Manager has not The Tractor Manager has not
received CAN communicationsreceived CAN communications
from the LPA.from the LPA.

"I"Inpnputut I2I233 –– CaCan Bun Buss
[CAN Communication]"[CAN Communication]"
(pa(pagege 6-86-81)1)
If intermittent, refer toIf intermittent, refer to
“Troubleshooting“Troubleshooting
Communication ErrorCommunication Error

Codes (5x Series)” onCodes (5x Series)” on
papagege 5-5-1919..

Cycle key switch to Cycle key switch to clearclear..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5M: TPA Start TimeoutCode 5M: TPA Start Timeout
Occurs 1 minute after TPA isOccurs 1 minute after TPA is
powered ON if TM does not send apowered ON if TM does not send a
message. This code is not likely tomessage. This code is not likely to
show on the truck display if thereshow on the truck display if there
is truly a broken line between theis truly a broken line between the
 TM and the TPA. TM and the TPA.

NNoonnee RRee--FFllaassh  h  TTPPA  A  ssooffttwwaarre  e  vviia  a  FFllaasshhWWaarree.  .  IIff
code does not clear, replace TPA.code does not clear, replace TPA.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5P: LPA Start TimeoutCode 5P: LPA Start Timeout
Occurs 1 minute after LPA isOccurs 1 minute after LPA is
powered ON if TM does not send apowered ON if TM does not send a
message. This code is not likely tomessage. This code is not likely to
show on the truck display if thereshow on the truck display if there
is truly a broken line between theis truly a broken line between the
 TM and the LPA. TM and the LPA.

NNoonnee RRee--FFllaassh  h  LLPPA  A  ssooffttwwaarre  e  vviia  a  FFllaasshhWWaarree.  .  IIff
code does not clear, replace LPA.code does not clear, replace LPA.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 5Q Inform ServiceCODE 5Q Inform Service

CODE 64 Inform ServiceCODE 64 Inform Service

CODE 65 Inform ServiceCODE 65 Inform Service

CODE 67 Inform ServiceCODE 67 Inform Service

CODE 6D Inform ServiceCODE 6D Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 5Q: Display Interface CardCode 5Q: Display Interface Card
Not RespondingNot Responding

 The TM is not receiving The TM is not receiving
communication from the Displaycommunication from the Display
Interface Card.Interface Card.
 This code appears in the error log This code appears in the error log
 but not on the Operator Display. but not on the Operator Display.

Refer toRefer to
“Troubleshooting Code“Troubleshooting Code
57” on p57” on pageage 5-25-200..

Note:Note: Code 5Q is recorded in the  Code 5Q is recorded in the error log.error log.
 The Operator Display will mos The Operator Display will most likelyt likely
display Code 57.display Code 57.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 64: Main Mast HeightCode 64: Main Mast Height
System ErrorSystem Error

 While lifting or lowering at >500 While lifting or lowering at >500
rpm, no pulses or rpm, no pulses or missing pulsesmissing pulses
are seen from the mast are seen from the mast heightheight
encoder.encoder.

"I"Inpnputut I2I266 –– MaMain in Ht Ht CtCt
[Main Lift Height[Main Lift Height
EncodEncoder]" (per]" (pageage 6-85)6-85)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 65: Mini-Mast HeightCode 65: Mini-Mast Height
System ErrorSystem Error

 While lifting or lowering at >300 While lifting or lowering at >300
rpm, no pulses or rpm, no pulses or missing pulsesmissing pulses
are seen from the mini height proxare seen from the mini height prox
switches or calculated height doesswitches or calculated height does
not match.not match.

"I"Inpnputut I1I10505 –– MiMini ni Ht Ht CtCt
[Mini-Mast Height[Mini-Mast Height
CountCount]" (p]" (pageage 6-108)6-108)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 67: Main Mast Count ErrorCode 67: Main Mast Count Error
Calculated height does not matchCalculated height does not match
at main mast reference switchat main mast reference switch
 when lowering. when lowering.

"I"Inpnputut I0I022 –– LiLift Sft S11 [11 [LiLiftft
Reference Prox (S11)]"Reference Prox (S11)]"
(pa(pagege 6-76-75)5),,
"I"Inpnputut I2I266 –– MaMain in Ht Ht CtCt
[Main Lift Height[Main Lift Height
EncodEncoder]" (per]" (pageage 6-85)6-85)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 6D: Main Lift PressureCode 6D: Main Lift Pressure
Sensor Out-of-RangeSensor Out-of-Range

 The Tractor Manager has The Tractor Manager has
determined that the pressuredetermined that the pressure
sensor voltage is out-of-range.sensor voltage is out-of-range.

"I"Inpnputut A1A133 –– MaMaininPrPreses
[Main Lift Pressure[Main Lift Pressure
SensSensor]" (por]" (pageage 6-47)6-47)

Cycle key switch tCycle key switch to clear.o clear.

https://www.forkliftpdfmanuals.com/



66--220  0  PPuubblliiccaattiioonn:  :  11008899004400,  ,  RRee--iissssuueedd:  :  115  5  JJuun  n  22001100

  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE 6E Inform ServiceCODE 6E Inform Service

CODE 6F Overheated, Allow CODE 6F Overheated, Allow Time To CoolTime To Cool

CODE 78 Inform ServiceCODE 78 Inform Service

CODE 79 Inform ServiceCODE 79 Inform Service

CODE 7E Inform ServiceCODE 7E Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 6E: Mini Lift Code 6E: Mini Lift PressurePressure
Sensor Out-of-RangeSensor Out-of-Range

 The Tractor Manager has The Tractor Manager has
determined that the pressuredetermined that the pressure
sensor voltage is out-of-range.sensor voltage is out-of-range.

"I"Inpnputut A8A899 –– MiMininiPrPreses
[Mini-Mast Pressure[Mini-Mast Pressure
SensSensor]" (or]" (pagepage 6-67)6-67)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 6F: Lift Motor OverheatedCode 6F: Lift Motor Overheated
Lift motor temperature hasLift motor temperature has
exceeded 311°F (155°C).exceeded 311°F (155°C).

"In"Input put A09A09 -- Lft Lft Mr Mr TmpTmp
[Lift Motor Temp]"[Lift Motor Temp]"
(pa(pagege 6-46-43)3)

 Allow time to cool. Cycle key switc Allow time to cool. Cycle key switch toh to
clear.clear.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 78: Lower Continues AfterCode 78: Lower Continues After

Request is RemovedRequest is Removed

"I"Inpnputut A2A233 –– L/L/L L %%

[Lift/Lower Request]"[Lift/Lower Request]"
(pa(pagege 6-56-55)5),,
"I"Inpnputut I2I200 –– LiLift RPft RPMM
[Lift Motor RPM]"[Lift Motor RPM]"
(pa(pagege 6-86-80)0),,
"T"Tesestt O6O622 –– LoLowewer Sor Soll
[Lower Solenoid (SOL1)]"[Lower Solenoid (SOL1)]"
(pa(pagege 6-16-153)53)

Cycle key switch to clear.Cycle key switch to clear.

Note:Note: This code appears in the error log This code appears in the error log
only.only.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 79: Regen Lower FaultCode 79: Regen Lower Fault "I"Inpnputut A2A233 –– L/L/L L %%
[Lift/Lower Request]"[Lift/Lower Request]"
(pa(pagege 6-56-55)5),,
"I"Inpnputut I2I200 –– LiLift RPft RPMM
[Lift Motor RPM]"[Lift Motor RPM]"
(pa(pagege 6-86-80)0),,
"T"Tesestt O6O622 –– LoLowewer Sor Soll
[Lower Solenoid (SOL1)]"[Lower Solenoid (SOL1)]"
(pa(pagege 6-16-153)53)

Cycle key switch to clear. If code occursCycle key switch to clear. If code occurs
after lift pump replacement, make sureafter lift pump replacement, make sure
correct pump was installed.correct pump was installed.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7E: Lift Motor TemperatureCode 7E: Lift Motor Temperature
Sensor Out-of-RangeSensor Out-of-Range

Lift motor temperature sensorLift motor temperature sensor
 voltage is out-of-range. voltage is out-of-range.

"In"Input put A09A09 -- Lft Lft Mr Mr TmpTmp
[Lift Motor Temp]"[Lift Motor Temp]"
(pa(pagege 6-46-43)3)

Cycle key switch to clear.Cycle key switch to clear.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 7F Inform ServiceCODE 7F Inform Service

CODE 7G Inform ServiceCODE 7G Inform Service

CODE 7H Inform ServiceCODE 7H Inform Service

CODE 7M Inform ServiceCODE 7M Inform Service

CODE 7T Inform ServiceCODE 7T Inform Service

CODE 7U Inform ServiceCODE 7U Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7F: LPA Temp Out-of-RangeCode 7F: LPA Temp Out-of-Range
 The LPA temperature is less tha The LPA temperature is less thann
 –40°F (–40°C) or greater than –40°F (–40°C) or greater than
+203°F (+95°C).+203°F (+95°C).

"I"Inpnput Aut A1919 -- LA TeLA Tempmp
[LPA Te[LPA Temp]" (mp]" (pagepage 6-52)6-52)

Cycle key switch tCycle key switch to clear.o clear.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7G: LPA Motor Phase OpenCode 7G: LPA Motor Phase Open
 The LPA  The LPA detects no detects no current draw current draw inin
one of the three phases of theone of the three phases of the
motor.motor.

"T"Tesestt O2O288 –– LiLift ft RPRPMM
[Ramp Lift Motor]"[Ramp Lift Motor]"
(pa(pagege 6-16-134)34)

Cycle key switch tCycle key switch to clear.o clear.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7H: Lift Motor SpeedCode 7H: Lift Motor Speed

Sensor Failure DetectedSensor Failure Detected
 The LPA detects incorrect pulses The LPA detects incorrect pulses
from the lift from the lift motor speed sensor.motor speed sensor.

"I"Inpnputut I2I200 –– LiLift Rft RPMPM

[Lift Motor RPM]"[Lift Motor RPM]"
(pa(pagege 6-86-80)0)

Cycle key switch tCycle key switch to clear.o clear.

Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7M: LPA Failed toCode 7M: LPA Failed to
PrechargePrecharge

 The LPA failed to precharge. The LPA failed to precharge.

"T"Tesestt O0O033 –– LHLHC CC Ctrtr
[Load Handler[Load Handler
ContaContactor]ctor]" (page" (page 6-127)6-127)

Check for B+ at TPA+ or welded Check for B+ at TPA+ or welded LHC tips.LHC tips.
Cycle key switch to clear. If code will Cycle key switch to clear. If code will notnot
clear, replace LPA.clear, replace LPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7T: LPA Current SensorCode 7T: LPA Current Sensor
FaultFault

Internal LPA circuitry detects aInternal LPA circuitry detects a
fault.fault.

NNoonnee IIf  f  ccyycclliinng  g  tthhe  e  kkeey  y  sswwiittcch  h  ddooees  s  nnoot  t  cclleeaarr
this code, replace the LPA.this code, replace the LPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7U: LPA Overcurrent orCode 7U: LPA Overcurrent or
Short CircuitShort Circuit

 The LPA senses current in exc The LPA senses current in excessess
of 650A.of 650A.

"T"Tesestt O2O288 –– LiLift ft RPRPMM
[Ramp Lift Motor]"[Ramp Lift Motor]"
(pa(pagege 6-16-134)34)

Check for shorted lift motor power Check for shorted lift motor power cables.cables.
Cycle key switch tCycle key switch to clear.o clear.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE 7V Inform ServiceCODE 7V Inform Service

CODE 7W Inform ServiceCODE 7W Inform Service

CODE 7X Inform ServiceCODE 7X Inform Service

CODE 80 Inform ServiceCODE 80 Inform Service

CODE 81 Inform ServiceCODE 81 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7V: LPA High Voltage on DCCode 7V: LPA High Voltage on DC
BUSBUS

 The LPA detects an overvoltage The LPA detects an overvoltage
condition at the + terminal.condition at the + terminal.

NNoonnee IIf  f  tthhe  e  pprroobblleem  m  iis  s  iinntteerrmmiitttteennt  t  aannd  d  oonnllyy
occurs while lowering the main mast, itoccurs while lowering the main mast, it
indicates a bad battery or possible looseindicates a bad battery or possible loose
connection in the power circuitconnection in the power circuit
connections for the lift/lower system.connections for the lift/lower system.
Check all associated power cables forCheck all associated power cables for
correct torque and contactor tips forcorrect torque and contactor tips for
excessive wearexcessive wear. If the error . If the error is a hard code,is a hard code,
re-flash the LPA. If the code persists,re-flash the LPA. If the code persists,
replace the LPA.replace the LPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7W: LPA Internal FaultCode 7W: LPA Internal Fault
Internal malfunction.Internal malfunction.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  RRee--ffllaassh  h  tthhee
LPA. If code does LPA. If code does not clear, replace LPA.not clear, replace LPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 7X: LPA Power SupplyCode 7X: LPA Power Supply
Out-of-RangeOut-of-Range

 The power supply output in the The power supply output in the
LPA is less than 4.5V, greater thanLPA is less than 4.5V, greater than
5.5V, or too much current is being5.5V, or too much current is being
drawn by an external component.drawn by an external component.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  DDiissccoonnnneecct  t  ((++))
 wire to LPA temperature and speed wire to LPA temperature and speed
sensors. If code changes, troubleshootsensors. If code changes, troubleshoot
 wires and sensors. If code does n wires and sensors. If code does notot
change, replace LPA.change, replace LPA.
Note:Note: The TM cannot cause this code. The TM cannot cause this code.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 80: Throttle Pot VoltageCode 80: Throttle Pot Voltage
Out-of-RangeOut-of-Range

 VR1 voltage at pin JPC12-3 VR1 voltage at pin JPC12-3
out-of-range.out-of-range.

"I"Inpnputut A0A044 –– ThThrtrtl Potl Pot
[Throttle Pot (VR1)]"[Throttle Pot (VR1)]"
(pa(pagege 6-46-40)0)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 81: Lift/Lower Pot VoltageCode 81: Lift/Lower Pot Voltage
Out-of-RangeOut-of-Range

 VR2 voltage at pin JPC12-2 VR2 voltage at pin JPC12-2
out-of-range.out-of-range.

"I"Inpnputut A0A055 –– L/L/L PL Potot
[Lift/Lower Pot (VR2)]"[Lift/Lower Pot (VR2)]"
(pa(pagege 6-46-41)1)

Cycle key switch to clear.Cycle key switch to clear.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE 83 Inform ServiceCODE 83 Inform Service

CODE 84 Inform ServiceCODE 84 Inform Service

CODE 88 Inform ServiceCODE 88 Inform Service

CODE 8A Inform ServiceCODE 8A Inform Service

CODE 8B Inform ServiceCODE 8B Inform Service

CODE 8C Inform ServiceCODE 8C Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 83: Throttle PotCode 83: Throttle Pot
Out-of-NeutralOut-of-Neutral

 VR1 out of learned neutral value VR1 out of learned neutral value
during SelfTest.during SelfTest.

"I"Inpnputut A0A044 –– ThThrtrtl Potl Pot
[Throttle Pot (VR1)]"[Throttle Pot (VR1)]"
(pa(pagege 6-46-40)0)

Cycle key switch to clear. Check throttleCycle key switch to clear. Check throttle
pot spring for excessive play.pot spring for excessive play.
Note:Note: This code is displayed if the Throttle This code is displayed if the Throttle
is out-of-neutral and is out-of-neutral and the “Release handle”the “Release handle”
message has scrolled three times.message has scrolled three times.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 84: Brake Inoperable - NotCode 84: Brake Inoperable - Not
 Applied Applied

 The traction motor speed sensor The traction motor speed sensor
indicated movement duringindicated movement during
Selftest.Selftest.

"T"Tesestt O3O300 –– BrBrakake"e"
(pa(pagege 6-16-136)36)

Make sure brake release bolts areMake sure brake release bolts are
removed from brake assembly. Cycle keyremoved from brake assembly. Cycle key
switch to clear.switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 88: +5V Power SupplyCode 88: +5V Power Supply
Out-of-RangeOut-of-Range

Control handle +5V power supplyControl handle +5V power supply
located in Carriage Managerlocated in Carriage Manager
out-of-range.out-of-range.

"In"Input put A26A26 -- CM CM 5V 5V PSPS
[+5VDC Pot Supply]"[+5VDC Pot Supply]"
(pa(pagege 6-56-56)6)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8A: Rotate Pot VoltageCode 8A: Rotate Pot Voltage
Out-of-RangeOut-of-Range

 VR3 voltage at JPC12-5 VR3 voltage at JPC12-5
out-of-range.out-of-range.

"I"Inpnputut A8A877 –– RoRot Pt Potot
[Rotate Command Pot[Rotate Command Pot
(VR3)(VR3)]" (]" (pagepage 6-65)6-65)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8B: Traverse Pot VoltageCode 8B: Traverse Pot Voltage
Out-of-RangeOut-of-Range

 VR4 voltage at JPC4-4 VR4 voltage at JPC4-4
out-of-range.out-of-range.

"I"Inpnputut A8A855 –– Trv Trv PoPott
[Traverse/Reach Pot[Traverse/Reach Pot
(VR4)(VR4)]" (]" (pagepage 6-63)6-63)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8C: Deadman Pedal SwitchCode 8C: Deadman Pedal Switch
ErrorError

Signals do not agree from theSignals do not agree from the
Deadman pedals (S2 and S23).Deadman pedals (S2 and S23).

"I"Inpnputut I0I000 –– DmDman S2an S233
[Carriage Deadman[Carriage Deadman
Switch (S23)]"Switch (S23)]"
(pa(pagege 6-76-74)4),,

"I"Inpnputut I3I322 –– DmDman San S22
[Brake Deadman Switch[Brake Deadman Switch
(S2)]"(S2)]" (page(page 6 86)6 86)

Check for debris under Check for debris under deadman pedals.deadman pedals.
Cycle key switch tCycle key switch to clear.o clear.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE 8F Inform ServiceCODE 8F Inform Service

CODE 8L Inform ServiceCODE 8L Inform Service

CODE 8M Inform ServiceCODE 8M Inform Service

CODE 8V Inform ServiceCODE 8V Inform Service

CODE 8X Inform ServiceCODE 8X Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8F: Lift/Lower PotCode 8F: Lift/Lower Pot
Out-of-NeutralOut-of-Neutral

 VR2 out of learned neutral value VR2 out of learned neutral value
during SelfTest.during SelfTest.

"I"Inpnputut A0A055 –– L/L/L PL Potot
[Lift/Lower Pot (VR2)]"[Lift/Lower Pot (VR2)]"
(pa(pagege 6-46-41)1)

Check lift/lower pot spring for Check lift/lower pot spring for excessiveexcessive
play. Cycle key switch play. Cycle key switch to clear.to clear.
Note:Note: This code is displayed if the Lift pot This code is displayed if the Lift pot
is out-of-neutral and the is out-of-neutral and the “Release handle”“Release handle”
message has scrolled three times.message has scrolled three times.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8L: Brake FeedbackCode 8L: Brake Feedback
Current Out-of-RangeCurrent Out-of-Range

 The TM  The TM senses senses brake brake coil current coil current isis
incorrect.incorrect.

"In"Input put A35A35 -- BrkBrkSenSensese
[Brake Voltage]"[Brake Voltage]"
(pa(pagege 6-56-57)7)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8M: Mini Power SupplyCode 8M: Mini Power Supply
 Vo Voltage Out-oltage Out-of-Rangef-Range

Mini power supply voltage on loadMini power supply voltage on load
handler is <9.0 or >20.0V handler is <9.0 or >20.0V 

"Te"Testst O6O633 –– MiMininiPwPwrSrSupup
[Mini Power Supply]"[Mini Power Supply]"
(pa(pagege 6-16-154)54),,
"In"Input put A40A40 -- MinMiniSpiSplyly
[Mini Power Supply]"[Mini Power Supply]"
(pa(pagege 6-56-59)9)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8V: Rotate PotCode 8V: Rotate Pot
Out-of-NeutralOut-of-Neutral

 VR3 out of learned neutral value VR3 out of learned neutral value
during SelfTest.during SelfTest.

"I"Inpnputut A8A877 –– RoRot Pt Potot
[Rotate Command Pot[Rotate Command Pot
(VR3)(VR3)]" (p]" (pageage 6-65)6-65)

Check rotate pot spring for excessive play.Check rotate pot spring for excessive play.
Cycle key switch to clear.Cycle key switch to clear.
Note:Note: This code is displayed if the Rotate This code is displayed if the Rotate
pot is out-of-neutral and pot is out-of-neutral and the “Releasethe “Release
handle” message has scrolled three times.handle” message has scrolled three times.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 8X: Traverse PotCode 8X: Traverse Pot
Out-of-NeutralOut-of-Neutral

 VR4 out of learned neutral value VR4 out of learned neutral value
during SelfTest.during SelfTest.

"I"Inpnputut A8A855 –– Trv Trv PoPott
[Traverse/Reach Pot[Traverse/Reach Pot
(VR4)(VR4)]" (p]" (pageage 6-63)6-63)

Check traverse pot spring for Check traverse pot spring for excessiveexcessive
play. Cycle key switch play. Cycle key switch to clear.to clear.
Note:Note: This code is displayed if the This code is displayed if the
 Traverse pot is out of neutral and the Traverse pot is out of neutral and the
“Release handle” message has scrolled“Release handle” message has scrolled
three times.three times.
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Messages and CodesMessages and Codes

CODE 91 Inform ServiceCODE 91 Inform Service

CODE 92 Inform ServiceCODE 92 Inform Service

CODE 93 Lost TCP Lost WireCODE 93 Lost TCP Lost Wire

CODE 94 Lost LCP Lost WireCODE 94 Lost LCP Lost Wire

CODE 9A Inform ServiceCODE 9A Inform Service

CODE 9B Inform ServiceCODE 9B Inform Service

CODE 9E Inform ServiceCODE 9E Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 91: Drive Unit Turned >10Code 91: Drive Unit Turned >10°°  
 While On  While On WireWire

"I"Inpnputut I2I244 –– StStr Homr Homee
[Home Steer Proximity[Home Steer Proximity
SensSensor]" (por]" (pageage 6-83)6-83),,
"I"Inpnputut I2I255 –– StStr r EnEncdcdrr
[Steer Motor Encoder]"[Steer Motor Encoder]"
(pa(pagege 6-86-84)4)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 92: Tracking LimitsCode 92: Tracking Limits
ExceededExceeded

NNoonnee RRuun  n  WWiirre  e  GGuuiiddaanncce  e  LLeeaarrnn.. See “LearnSee “Learn
 Wire Guidance” on pa Wire Guidance” on pagege 3-34.3-34. Cycle key Cycle key
switch to clear.switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 93: Not Near Wire - TractorCode 93: Not Near Wire - Tractor
Coil PairCoil Pair

NNoonnee RReeffeer  r  ttoo “Wire Guidance Troubleshooting”“Wire Guidance Troubleshooting”
on pon pageage 5-25-211..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 94: Not Near Wire - LoadCode 94: Not Near Wire - Load
Coil PairCoil Pair

NNoonnee RReeffeer  r  ttoo “Wire Guidance Troubleshooting”“Wire Guidance Troubleshooting”
on pon pageage 5-25-211..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9A: Bad WG LearnCode 9A: Bad WG Learn
ProcedureProcedure

NNoonnee RRuun  n  WWiirre  e  GGuuiiddaanncce  e  LLeeaarrnn.. See “LearnSee “Learn
 Wire Guidance” on pa Wire Guidance” on pagege 3-34.3-34.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9B: Incorrect Firmware inCode 9B: Incorrect Firmware in
Guidance ManagerGuidance Manager

 V Version of firmware installed inersion of firmware installed in
Guidance Manager is notGuidance Manager is not
compatible with TM software.compatible with TM software.

NNoonnee IInnssttaalll  l  ccoorrrreecct  t  TTM  M  ssooffttwwaarre  e  vviia  a  FFllaasshhWWaarree
or correct firor correct firmware in Guidance Managermware in Guidance Manager..
Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9E: Track and Hold SignalCode 9E: Track and Hold Signal
FailedFailed

 The truck is moving on the wire The truck is moving on the wire
and the guidance signals are notand the guidance signals are not
fluctuating.fluctuating.

Check for shorts toCheck for shorts to
frame. Refer toframe. Refer to “Shorts“Shorts
to Frame Test” onto Frame Test” on
papagege 5-5-33..

Check static straps. AUTO/MAN switch toCheck static straps. AUTO/MAN switch to
Manual. Cycle key switch to Manual. Cycle key switch to clearclear. Replace. Replace
Guidance Manager.Guidance Manager.https://www.forkliftpdfmanuals.com/
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE 9F Inform ServiceCODE 9F Inform Service

CODE 9G Inform ServiceCODE 9G Inform Service

CODE 9H Inform ServiceCODE 9H Inform Service

CODE 9J Inform ServiceCODE 9J Inform Service

CODE 9K Inform ServiceCODE 9K Inform Service

CODE A0 Inform ServiceCODE A0 Inform Service

CODE A2 Inform ServiceCODE A2 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9F: Filter Card NotCode 9F: Filter Card Not
Connected to GuidanceConnected to Guidance
ManagerManager

 AUTO/MAN switch is s AUTO/MAN switch is switched towitched to
 Auto and the Guidance Mana Auto and the Guidance Managerger
does not sense the Filter Card.does not sense the Filter Card.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  CChheecckk
connection between Filter Card andconnection between Filter Card and
Guidance ManagerGuidance Manager. Replace . Replace Filter CardFilter Card
first, then first, then Guidance ManagerGuidance Manager..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9G: No Signal - LoadCode 9G: No Signal - Load
 Antenna  Antenna 

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  LLiinne  e  ddrriivveerr
output interrupted. Refer tooutput interrupted. Refer to “Wire“Wire
GuidaGuidance Troubleshnce Troubleshootingooting” on ” on pagepage 5-215-21..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9H: No Signal - TractorCode 9H: No Signal - Tractor
 Antenna  Antenna 

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  LLiinne  e  ddrriivveerr
output interrupted. Refer tooutput interrupted. Refer to “Wire“Wire
GuidaGuidance Troubleshnce Troubleshootingooting” on ” on pagepage 5-215-21..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9J: Load Antenna InputCode 9J: Load Antenna Input
 Too Hig Too Highh

NNoonnee AAUUTTOO//MMAAN  N  sswwiittcch  h  tto  o  MMaannuuaall.  .  CCyycclle  e  kkeeyy
switch to clear.switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code 9K: Tractor Antenna InputCode 9K: Tractor Antenna Input
 Too Hig Too Highh

NNoonnee RReeffeer  r  ttoo “Wire Guidance Troubleshooting”“Wire Guidance Troubleshooting”
on pon pageage 5-25-211..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code A0: Incorrect SoftwareCode A0: Incorrect Software
Incorrect Tractor Manager installedIncorrect Tractor Manager installed
in truck or Flashed with incorrectin truck or Flashed with incorrect
software.software.

NNoonnee TTrraavveell,  ,  lliifftt,  ,  aannd  d  lloowweer  r  ddiissaabblleedd.  .  CCyycclle  e  kkeeyy
switch to clear. If this code appears,switch to clear. If this code appears,
upgrade the software in the truck usingupgrade the software in the truck using
FlashWare.FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code A2: Software CompatibilityCode A2: Software Compatibility
Issue with TM and TPA Issue with TM and TPA 

NNoonnee UUppggrraadde  e  ssooffttwwaarre  e  vviia  a  FFllaasshhWWaarree.  .  CCyyccllee
key switch to clear.key switch to clear.
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SeSecctition on 6.6. MeMesssasageges, s, CoCodedess, a, and nd TTesesttss MoModedel 9l 960600/0/97970000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Messages and CodesMessages and Codes

CODE A4 Inform ServiceCODE A4 Inform Service

CODE AP Inform ServiceCODE AP Inform Service

CODE AT Inform ServiceCODE AT Inform Service

CODE ACODE AV Inform SerV Inform Servicevice

CODE B0 Inform ServiceCODE B0 Inform Service

CODE B1 Inform ServiceCODE B1 Inform Service

CODE FE Inform ServiceCODE FE Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code A4: Software CompatibilityCode A4: Software Compatibility
Issue with TM and LPA Issue with TM and LPA 

NNoonnee UUppggrraadde  e  ssooffttwwaarre  e  vviia  a  FFllaasshhWWaarree.  .  CCyyccllee
key switch to key switch to clearclear..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code AP: TPA Software FaultCode AP: TPA Software Fault NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IIf  f  ccoodde  e  ddooees  s  nnoott
clear, upgrade TPA software viaclear, upgrade TPA software via
FlashWare.FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code AT: LPA Software FaultCode AT: LPA Software Fault NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IIf  f  ccoodde  e  ddooees  s  nnoott
clear, upgrade LPA software viaclear, upgrade LPA software via
FlashWare.FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code AV: Primary MemoryCode AV: Primary Memory
MismatchMismatch

 The three primary memory The three primary memory
locations do not agree.locations do not agree.

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IInnssttaalll  l  aa
pre-programmed TM and CM.pre-programmed TM and CM.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code B0: Rotate PositionCode B0: Rotate Position
Feedback Pot Out-of-RangeFeedback Pot Out-of-Range

"I"Inpnputut A8A888 –– RoRot Pot Posnsn
[Rotate Position[Rotate Position
Feedback Pot (VR6)]"Feedback Pot (VR6)]"
(pa(pagege 6-66-66)6)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code B1: TCode B1: Traverse Positionraverse Position
Feedback Pot Out-of-RangeFeedback Pot Out-of-Range

"I"Inpnputut A8A866 –– Trv Trv PoPosnsn
[Traverse Position[Traverse Position
Feedback Pot (VR5)]"Feedback Pot (VR5)]"
(pa(pagege 6-66-64)4)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FE: Internal TM Circuit forCode FE: Internal TM Circuit for
BSOC Not CalibratedBSOC Not Calibrated

NNoonnee CCoodde  e  iis  s  ddiissppllaayyeed  d  ffoor  r  330  0  sseeccoonnddss.  .  RReeppllaaccee
 TM. TM.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maiaintntenenanance ce MaManunualal SeSectctioion n 6.6. MeMessssagageses, , CoCodedes, s, anand d TTeseststs

Messages and CodesMessages and Codes

CODE FG Inform ServiceCODE FG Inform Service

CODE FH Inform ServiceCODE FH Inform Service

CODE FK Inform ServiceCODE FK Inform Service

CODE FN Inform ServiceCODE FN Inform Service

CODE FP Inform ServiceCODE FP Inform Service

CODE FT Inform ServiceCODE FT Inform Service

CODE FX Inform ServiceCODE FX Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FG: TM Power SupplyCode FG: TM Power Supply
Out-of-RangeOut-of-Range

"In"Input put A14A14 -- TM TM +12 +12 [TM[TM
+12VDC Power Supply]"+12VDC Power Supply]"

(pa(pagege 6-46-48)8)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FH: Battery VoltageCode FH: Battery Voltage
Out-of-RangeOut-of-Range

 Wrong voltage battery or voltag Wrong voltage battery or voltagee
out-of-range.out-of-range.

"I"Inpnputut A1A155 –– BaBattttVVololtt
[Battery Voltage]"[Battery Voltage]"
(pa(pagege 6-46-49)9)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FK: CM Power SupplyCode FK: CM Power Supply
Out-of-RangeOut-of-Range

"I"Inpnput A1ut A122 -- CM +CM +1212
[CM +12VDC Power[CM +12VDC Power

SupplySupply]" (p]" (pageage 6-46)6-46)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FN: Relays Did Not Open atCode FN: Relays Did Not Open at
Power Off Power Off 

"T"Tesestt O3O322 –– ReRelalay Togy Tog
[Toggle Relay Enable]"[Toggle Relay Enable]"
(pa(pagege 6-16-137)37)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FP: TM In-Circuit HardwareCode FP: TM In-Circuit Hardware
FailureFailure

NNoonnee IIf  f  ccoodde  e  iis  s  ddiissppllaayyeed  d  aat  t  SSttaarrttuupp,  ,  rreeppllaaccee
 TM. If intermittent, check static straps TM. If intermittent, check static straps
and for shorts to frame. Refer toand for shorts to frame. Refer to "Shorts"Shorts

to Frato Frame" (me" (pagepage 5-2)5-2). Cycle key switch to. Cycle key switch to
clear.clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FT: TM Internal SoftwareCode FT: TM Internal Software
ErrorError

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IIf  f  ccoodde  e  ddooees  s  nnoott
clear, upgrade TM software via FlashWare.clear, upgrade TM software via FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FX: CM In-Circuit HardwareCode FX: CM In-Circuit Hardware
FailureFailure

NNoonnee IIf  f  ccoodde  e  iis  s  ddiissppllaayyeed  d  aat  t  SSttaarrttuupp,  ,  rreeppllaaccee
CM. If intermittent, check static CM. If intermittent, check static strapsstraps
and for shorts to frame. Refer toand for shorts to frame. Refer to "Shorts"Shorts
to Frato Frame" (me" (pagepage 5-2)5-2). Cycle key switch to. Cycle key switch to
clearclear
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Messages and CodesMessages and Codes

CODE FY Inform ServiceCODE FY Inform Service

CODE G0 Inform ServiceCODE G0 Inform Service

CODE G2 Inform ServiceCODE G2 Inform Service

CODE G3 Inform ServiceCODE G3 Inform Service

CODE G4 Inform ServiceCODE G4 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code FY: CM Internal SoftwareCode FY: CM Internal Software
ErrorError

NNoonnee CCyycclle  e  kkeey  y  sswwiittcch  h  tto  o  cclleeaarr.  .  IIf  f  ccoodde  e  ddooees  s  nnoott
clear, upgrade CM software viaclear, upgrade CM software via

FlashWare.FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G0: Steer Tiller Encoder 1Code G0: Steer Tiller Encoder 1
BadBad

"I"Inpnputut I3I355 –– StStr Enr Enc1c1
[Steering Encoder[Steering Encoder
ChanChannel E1]" (pnel E1]" (pageage 6-89)6-89)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G2: Auto Steer CenterCode G2: Auto Steer Center
FailedFailed
1.1. HoHome sme swiwitctch is >h is >1010°° from the from the

initial value saved during ainitial value saved during a
successful Auto Steer successful Auto Steer CenterCenter..

2.2. AutAuto Steo Steer Ceer Cententer timr time-e-outout
>2>2 secsecondonds.s.

3.3. No eNo enconcoder pder pulsulses sees sensensedd
during Auto during Auto Steer Center.Steer Center.

Refer toRefer to
“Troubleshooting“Troubleshooting
Steering Fault Codes (GSteering Fault Codes (G

SerieSeries)” on s)” on pagepage 5-235-23..

Step off, then back on the deadman pedalStep off, then back on the deadman pedal
to allow travel again. Cycle key switch toto allow travel again. Cycle key switch to
clear.clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G3: Home Prox Switch NotCode G3: Home Prox Switch Not
Functioning CorrectlyFunctioning Correctly

Refer toRefer to
“Troubleshooting“Troubleshooting
Steering Fault Codes (GSteering Fault Codes (G
SerieSeries)” on s)” on pagepage 5-235-23..

 All steer indicator lights will flash. Cyc All steer indicator lights will flash. Cyclele
key switch to key switch to clearclear..

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G4: Open Detected in SteerCode G4: Open Detected in Steer
Control CircuitControl Circuit

No neutral pulses detected whenNo neutral pulses detected when
the truck is not moving and thethe truck is not moving and the
deadman pedal is depressed.deadman pedal is depressed.

Refer toRefer to
“Troubleshooting“Troubleshooting
Steering Fault Codes (GSteering Fault Codes (G
SerieSeries)” on s)” on pagepage 5-235-23..

Step off, then back on the deadman pedalStep off, then back on the deadman pedal
to allow travel again. Cycle key switch toto allow travel again. Cycle key switch to
clear.clear.
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Messages and CodesMessages and Codes

CODE G5 Inform ServiceCODE G5 Inform Service

CODE G7 Inform ServiceCODE G7 Inform Service

CODE GD Inform ServiceCODE GD Inform Service

CODE GE Inform ServiceCODE GE Inform Service

CODE GF Inform ServiceCODE GF Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G5: Short Detected In SteerCode G5: Short Detected In Steer
Power CircuitPower Circuit

No command and steer motorNo command and steer motorencoder pulses detected.encoder pulses detected.

"In"Input put A37A37 -- Str Str CurCurrr
[Steer Motor Current]"[Steer Motor Current]"

(pa(pagege 6-56-58)8),,"I"Inpnputut I2I255 –– StStr r EnEncdcdrr
[Steer Motor Encoder]"[Steer Motor Encoder]"
(pa(pagege 6-86-84)4),,
"T"Tesestt O4O444 –– StSteeeer Mtr Mtrr
[Steer Motor]"[Steer Motor]"
(pa(pagege 6-16-140)40)

Step off, then back on the deadman pedalStep off, then back on the deadman pedal
to allow travel again. Cycle key to allow travel again. Cycle key switch toswitch to

clear.clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code G7: Steer Tiller Encoder 2Code G7: Steer Tiller Encoder 2
BadBad

"I"Inpnputut I3I366 –– StStr Enr Enc2c2
[Steering Encoder[Steering Encoder
ChanChannel E2]nel E2]" (page" (page 6-90)6-90)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code GD: No Steer MotorCode GD: No Steer Motor
Encoder Pulses SeenEncoder Pulses Seen

No steer motor encoder pulses seenNo steer motor encoder pulses seen
 when reque when requesting a sting a steer csteer correction,orrection,
travel is >0.1 mph, or during Autotravel is >0.1 mph, or during Auto
Steer Center.Steer Center.

"I"Inpnputut I2I255 –– StStr r EnEncdcdrr
[Steer Motor Encoder]"[Steer Motor Encoder]"
(pa(pagege 6-86-84)4)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code GE: Both Steer TillerCode GE: Both Steer Tiller
Encoders BadEncoders Bad

 The connect detect circuit sens The connect detect circuit senseses both steer tiller encoders are bad. both steer tiller encoders are bad.

"I"Inpnputut I3I355 –– StStr Enr Enc1c1
[Steering Encoder[Steering Encoder

Channel E1]"Channel E1]"(pa(pagege 6-86-89)9),,
"I"Inpnputut I3I366 –– StStr Enr Enc2c2
[Steering Encoder[Steering Encoder
ChanChannel E2]nel E2]" (page" (page 6-90)6-90)

Cycle key switch to clear.Cycle key switch to clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code GF: Wire Guidance PositionCode GF: Wire Guidance Position
Out-of-RangeOut-of-Range

NNoonnee RRuun  n  WWiirre  e  GGuuiiddaanncce  e  LLeeaarrnn.. See “LearnSee “Learn
 Wire Guidance” on pa Wire Guidance” on pagege 3-34.3-34. Cycle key Cycle key
switch to clear.switch to clear.
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Messages and CodesMessages and Codes

CODE J2 Inform ServiceCODE J2 Inform Service

CODE J4 Inform ServiceCODE J4 Inform Service

CODE T4 Inform ServiceCODE T4 Inform Service

CODE T5 Inform ServiceCODE T5 Inform Service

CODE TE Inform ServiceCODE TE Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code J2: Aisle Exit ErrorCode J2: Aisle Exit Error
Only one magnet was sensed whenOnly one magnet was sensed when

the aisle was exited.the aisle was exited.

"I"Inpnputut I7I722 –– EOEOA1A1, R, Rigightht
[End-of-Aisle Sensor 1[End-of-Aisle Sensor 1

(Right Side)]"(Right Side)]"(pa(pagege 6-96-98)8),,
"I"Inpnputut I7I733 –– EOEOA2A2, , LeLeftft
[End-of-Aisle Sensor 2[End-of-Aisle Sensor 2
(Left Si(Left Side)]" (pade)]" (pagege 6-99)6-99),,
"I"Inpnputut I1I11717 –– EOEOA1A1
Inner [Alternate SensorInner [Alternate Sensor
2]" (pa2]" (pagege 6-16-121)21),,
"I"Inpnputut I1I11818 –– EOEOA2A2
Outer [Alternate SensorOuter [Alternate Sensor
1]" (pa1]" (pagege 6-16-122)22)

 While out of the aisle, switch the While out of the aisle, switch the
 AUTO/MAN switch to Man AUTO/MAN switch to Manual. Turn theual. Turn the

drive unit >10° and travel until the codedrive unit >10° and travel until the codeclears.clears.
Note:Note: Inputs displayed are dependant on Inputs displayed are dependant on
EOA selection in FlashWare.EOA selection in FlashWare.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code J4: End-of-Aisle SensorCode J4: End-of-Aisle Sensor

FaultFault
 The connect/detect circuit se The connect/detect circuit sensesnses
one or both sensors are bad.one or both sensors are bad.

"I"Inpnputut I1I10000 –– EOEOA1 OA1 Onn

[End-of-Aisle Connect[End-of-Aisle Connect
DeteDetect 1 (Rightct 1 (Right SideSide)]")]"
(pa(pagege 6-16-103)03),,
"I"Inpnputut I1I10101 –– EOEOA2 OA2 Onn
[End-of-Aisle Connect[End-of-Aisle Connect
DeteDetect 2 (Lefct 2 (Leftt Side)Side)]"]"
(pa(pagege 6-16-104)04)

Check sensor wiring. Cycle key switch toCheck sensor wiring. Cycle key switch to

clear.clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code T4: Traverse ProportionalCode T4: Traverse Proportional
 Va Valve Solenolve Solenoid Openid Open

"T"Tesestt O5O588 –– TraTraveversrsee
PWM [Traverse PWMPWM [Traverse PWM
(SOL(SOL7)]" (p7)]" (pageage 6-149)6-149)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code T5: Rotate/ReachCode T5: Rotate/Reach
Proportional Valve SolenoidProportional Valve Solenoid
OpenOpen

"T"Tesestt O5O555 –– RcRch/h/RoRott
PWM [Reach/RotatePWM [Reach/Rotate
PWM (SOL8)]"PWM (SOL8)]"
(pa(pagege 6-16-146)46)

Cycle key switch tCycle key switch to clear.o clear.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code TE: Load Handler MotorCode TE: Load Handler Motor
 Temp S Temp Sensor Out-ensor Out-of-Rangeof-Range

"In"Input put A65A65 -- LH LH Mr Mr TmpTmp
[Load Handler Motor[Load Handler Motor
 Temp]" (page Temp]" (page 6-62)6-62)

Cycle key switch tCycle key switch to clear.o clear.
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Messages and CodesMessages and Codes

CODE TF Inform ServiceCODE TF Inform Service

CODE X6 Inform ServiceCODE X6 Inform Service

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code TF: Load Handler MotorCode TF: Load Handler Motor
OvertempOvertemp

"In"Input put A65A65 -- LH LH Mr Mr TmpTmp
[Load Handler Motor[Load Handler Motor

 Temp]" (page Temp]" (page 6-62)6-62),,"T"Tesestt O2O233 –– FaFansns""
(pa(pagege 6-16-133)33)

Self-resetting after motor allowed to cool.Self-resetting after motor allowed to cool.

CCoodde  e  TTiittllee//RReeaassoonn IInnppuuttss//TTeesstts  s  tto  o  RRuunn NNootteess//CCoorrrreeccttiivve  e  AAccttiioonn

Code X6: EPO MismatchCode X6: EPO Mismatch
Reading at JPT22-21 does notReading at JPT22-21 does not
agree with reading at JPC22-21agree with reading at JPC22-21
regarding EPO position.regarding EPO position.

"I"Inpnput A4ut A411 -- CM ECM EPOPO
[CM EPO Sense]"[CM EPO Sense]"
(pa(pagege 6-66-60)0)
"I"Inpnput A4ut A422 -- TM ETM EPOPO
[TM EPO Sense]"[TM EPO Sense]"
(pa(pagege 6-66-61)1)

Cycle key switch to clear.Cycle key switch to clear.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

Electrical Inputs/TElectrical Inputs/Test Summary est Summary ListList

Section 6.Section 6. Electrical TestsElectrical Tests

Electrical InElectrical Inputs/Tputs/Test Summary est Summary ListList

 Analog Inp Analog Inputsuts

InputInput A04A04 –– Thrtl Thrtl Pot [ThPot [Throttle rottle Pot (VPot (VR1)] . . . . . . R1)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-406-40
InputInput A05A05 –– L/L Pot L/L Pot [Lift[Lift/Lower /Lower Pot (VPot (VR2)] . . . . . R2)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-416-41
Input AInput A0808 -- Dr Mr TDr Mr Tmp [Trmp [Traction action Motor TMotor Temp] . . . . . . . . . . emp] . . . . . . . . . . . . . . . . .. . . . . . . 6-426-42
Input Input A09A09 -- Lft MLft Mr Tmp r Tmp [Lift [Lift Motor Motor Temp] Temp] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-436-43
Input AInput A1010 -- TA Temp [TA Temp [TPA TeTPA Temp] . . . . . . . . . . . . mp] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-446-44
Input Input A11A11 -- Dr CuDr Curr [Trr [Tractioraction Moton Motor Curr Current] rent] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-456-45
Input Input A12A12 -- CM +12 CM +12 [CM +1[CM +12VDC 2VDC Power Power SupplSupply] y] . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-466-46
InputInput A13A13 –– MainPMainPres res [Main [Main Lift Lift PressuPressure Sre Sensor] ensor] . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-476-47
Input Input A14A14 -- TM +12 TM +12 [TM +1[TM +12VDC P2VDC Power Sower Supplyupply] ] . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-486-48
InputInput A15A15 –– BattVBattVolt [Bolt [Batterattery Voly Voltage] tage] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-496-49
InputInput A17A17 –– Lift PLift Pnd [Lind [Lift Penft Pendant] . . . . dant] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-506-50
InputInput A18A18 –– Lwer Lwer Pnd Pnd [Lower [Lower PendaPendant] nt] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-516-51
Input AInput A1919 -- LA Temp [LA Temp [LPA TemLPA Temp] p] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6-526-52
Input Input A20A20 -- Lft CuLft Curr [Lirr [Lift Motft Motor Curor Current] rent] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-536-53
InputInput A22A22 –– Thrtl Thrtl % [Tr% [Travel avel RequesRequest] t] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-546-54

InputInput A23A23 –– L/L % [LL/L % [Lift/Loift/Lower Rewer Request] . . . . quest] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-556-55
Input Input A26A26 -- CM 5V CM 5V PS [+PS [+5VDC 5VDC Pot SuPot Supply] pply] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-566-56
Input Input A35A35 -- BrkSBrkSense [Bense [Brake rake VoltaVoltage] ge] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-576-57
Input Input A37A37 -- Str CStr Curr [urr [Steer Steer Motor Motor CurrCurrent] ent] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-586-58
Input Input A40A40 -- MiniSMiniSply [ply [Mini PMini Power Sower Supplyupply] ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-596-59
Input Input A41A41 -- CM EPO CM EPO [CM E[CM EPO SenPO Sense] se] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 6-606-60
Input AInput A4242 -- TM EPO [TM EPO [TM EPO STM EPO Sense] . . . . . . . . ense] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-616-61
Input Input A65A65 -- LH Mr LH Mr Tmp [Tmp [Load HLoad Handlandler Moer Motor Ttor Temp] emp] . . . . . . . . . . . . . . . . . . . . . .. . 6-626-62
InputInput A85A85 –– Trv PTrv Pot [Tot [Traverraverse/Rease/Reach Pot ch Pot (VR4)(VR4)] ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-636-63
InputInput A86A86 –– Trv Trv Posn Posn [Trave[Traverse rse PositiPosition Fon Feedbaeedback Pck Pot ot (VR5)] (VR5)] . . . . . . . . . .. . 6-646-64
InputInput A87A87 –– Rot Pot Rot Pot [Rotate [Rotate CommaCommand Pot nd Pot (VR3)] . . (VR3)] . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-656-65
InputInput A88A88 –– Rot Rot Posn Posn [Rotat[Rotate e PositioPosition n FeedbaFeedback ck Pot Pot (VR6)] (VR6)] . . . . . . . . . . . . .. 6-666-66
InputInput A89A89 –– MiniPMiniPres [Mires [Mini-Mani-Mast Prest Pressure Sssure Sensorensor] . . . . . ] . . . . . . . . . . . . . . . . . . . . .. . 6-676-67
InputInput A90A90 –– TM B+TM B+Key . . . . Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-686-68

InputInput A91A91 –– CM BCM B+Key +Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-696-69Input Input A94A94 -- Trv CTrv Curr [urr [TraveTraverse Srse Solenoiolenoid (SOd (SOL7)] L7)] . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-706-70
Input Input A95A95 -- Rot CuRot Curr [Rrr [Rotate Sotate Solenoid olenoid (SOL8(SOL8)] )] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-716-71

Digital InputsDigital Inputs
InputInput I00I00 –– Dman Dman S23 S23 [Car[Carriage riage DeadmaDeadman Swn Switch itch (S23)(S23)] ] . . . . . . . . . . . . . . . . .. 6-746-74
InputInput I02I02 –– Lift SLift S11 [Li11 [Lift Refft Referencerence Prox e Prox (S11)(S11)] ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-756-75
InputInput I04I04 –– BypasBypass S7 s S7 [Lift[Lift/Lower /Lower InhibInhibit Bit Bypass ypass SwitcSwitch (Sh (S7)] 7)] . . . . . . . . .. 6-766-76
InputInput I14I14 –– FU1 SFU1 Sense ense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 6-776-77
InputInput I15I15 –– Horn Horn S3 [S3 [Horn Horn SwitcSwitch (S3h (S3)] )] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-786-78
InputInput I19I19 –– Trac Trac RPM [TRPM [Tractiraction Moton Motor RPMor RPM] ] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-796-79
InputInput I20I20 –– Lift RLift RPM [LPM [Lift Mift Motor Rotor RPM] PM] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-806-80
InputInput I23I23 –– Can Can Bus [Bus [CAN CCAN Communiommunicatiocation] n] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6-816-81
InputInput I24I24 –– Str Str Home Home [Home [Home Steer Steer ProximProximity Sity Sensor] ensor] . . . . . . . . . . . . . . . . . . . . . .. . 6-836-83

InputInput I25I25 –– Str Str Encdr Encdr [Steer [Steer Motor Motor EncodeEncoder] r] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-846-84
InputInput I26I26 –– MainMain Ht CtHt Ct [Main[Main LiftLift HeightHeight EncodeEncoder]r] 6-856-85
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InputInput I26I26 Main Main Ht Ct Ht Ct [Main [Main Lift Lift Height Height EncodeEncoder] r] . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6 856 85
InputInput I32I32 –– Dman Dman S2 [BS2 [Brake rake DeadmaDeadman Swn Switch (itch (S2)] S2)] . . . . . . . . . . . . . . . . . . . . . . .. . . 6-866-86
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InputInput I33I33 –– Str EStr Enc1On nc1On [Stee[Steering Ering Encoder ncoder ConneConnect Detect Detect 1] . ct 1] . . . . . . . . . . 6-87. 6-87
InputInput I34I34 –– Str EStr Enc2On nc2On [Stee[Steering Ering Encoder ncoder ConneConnect Detect Detect 2] . ct 2] . . . . . . . . . . 6-88. 6-88
InputInput I35I35 –– Str EStr Enc1 [Snc1 [Steerinteering Encog Encoder Chder Channel annel E1] E1] . . . . . . . . . . . . . . . . . . . . . . 6-89. . 6-89
InputInput I36I36 –– Str EStr Enc2 [Snc2 [Steerinteering Encog Encoder Chder Channel annel E2] E2] . . . . . . . . . . . . . . . . . . . . . . 6-90. . 6-90
InputInput I39I39 –– Neut Neut Pulse [NPulse [Neutraeutral Pulsel Pulses] s] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-91. 6-91

InputInput I45I45 –– Slk CSlk Ch S50 h S50 [Slac[Slack Chak Chain 1 Sin 1 Switch witch (S50)(S50)] ] . . . . . . . . . . . . . . . . . . . . . . . 6-92. 6-92
InputInput I46I46 –– Slk CSlk Ch S51 h S51 [Slac[Slack Chak Chain 2 Sin 2 Switch witch (S51)(S51)] ] . . . . . . . . . . . . . . . . . . . . . . . 6-93. 6-93
InputInput I65I65 –– Rail Rail Sense Sense [Rail [Rail GuidanGuidance Sce Switch witch (S15)(S15)] ] . . . . . . . . . . . . . . . . . . . . . . 6-. . 6-9494
InputInput I66I66 –– Auto/MAuto/Man [Aan [Auto/Mauto/Manual nual SwitcSwitch (S4h (S4)] )] . . . . . . . . . . . . . . . . . . . . . . . . . . 6-9. . 6-955
InputInput I67I67 –– SG RSG Rt S60 t S60 [Righ[Right Sidt Sidegate egate Switch Switch (S60)(S60)] ] . . . . . . . . . . . . . . . . . . . . . . . 6-96. 6-96
Raymond EOA Sensor Location Raymond EOA Sensor Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-976-97
InputInput I72I72 –– EOA1, EOA1, Right Right [End-[End-of-Aiof-Aisle Sesle Sensor nsor 1 (Rig1 (Right Siht Side)] de)] . . . . . . . . . . 6-9. . 6-988
InputInput I73I73 –– EOA2, EOA2, Left Left [End-[End-of-Aiof-Aisle Ssle Sensor ensor 2 (L2 (Left Seft Side)] ide)] . . . . . . . . . . . . . . 6-. . 6-9999
InputInput I83I83 –– SG Lt SG Lt S61 [LS61 [Left Sieft Sidegatdegate Swite Switch (S6ch (S61)] . . . . . . 1)] . . . . . . . . . . . . . . . . 6-1. . . . 6-10000
InputInput I87I87 –– BG LBG Lt S5t S57 [L7 [Left eft BatterBattery Gay Gate Ste Switch witch (S57)(S57)] ] . . . . . . . . . . . . . . . . . 6-101. 6-101
InputInput I88I88 –– BG Rt BG Rt S58 [S58 [Right Right BatteBattery Gary Gate Swte Switch itch (S58)] (S58)] . . . . . . . . . . . . . . . 6-102. 6-102
InpInputut I10I1000 –– EOAEOA1 On [E1 On [End-nd-of-of-AislAisle Cone Connecnect Dett Detect 1 (ect 1 (RigRightht SidSide)] e)] 6-16-10303
InpInputut I10I1011 –– EOAEOA2 On [2 On [EndEnd-of-of-Ai-Aisle Csle Connonnect Dect Detecetect 2 (Lt 2 (Lefteft SidSide)] e)] . 6-10. 6-1044
InputInput I102I102 –– LdDm SLdDm S9 [Load 9 [Load HandHandler Dealer Deadman (dman (S9)] . . . . S9)] . . . . . . . . . . . . . . . 6-10. . . 6-1055
InputInput I103I103 –– LeftHnLeftHndDM [dDM [Left HaLeft Hand Deand Deadman (dman (S26)S26)] ] . . . . . . . . . . . . . . . . . . 6-1. . . . 6-10606
InputInput I104I104 –– ReachPReachProx [rox [Reach Reach ProximiProximity Sty Sensor] ensor] . . . . . . . . . . . . . . . . . . . . . . . . . 6-107. 6-107
InputInput I105I105 –– Mini Ht Mini Ht Ct [MiCt [Mini-Mani-Mast Heigst Height Couht Count] nt] . . . . . . . . . . . . . . . . . . . . . . . . . 6-108. 6-108
InputInput I106I106 –– Mini Mini Sw A Sw A [Mini[Mini-Mast -Mast HeighHeight Prt Proxox A] A] . . . . . . . . . . . . . . . . . . . . . . . . . 6-109. 6-109
InputInput I107I107 –– Mini Mini Sw B Sw B [Mini-[Mini-Mast Mast Height Height ProxProx B] . . . . B] . . . . . . . . . . . . . . . . . . . . . 6-110. 6-110
InputInput I108I108 –– Mini Mini Sw C Sw C [Mini-[Mini-Mast Mast Height Height ProxProx C] . . . . C] . . . . . . . . . . . . . . . . . . . . . 6-111. 6-111
InputInput I109I109 –– LftSeLftSel S6 [Lifl S6 [Lift Select t Select (S6)] . . . (S6)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-112. . . . . 6-112
InputInput I110I110 –– Attach Attach S5 [AS5 [Attachttachment (ment (S5)] S5)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-113. 6-113
InputInput I111I111 –– In AisIn Aisle le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11. . . 6-1144
InputInput I112I112 –– FU4 sFU4 sense [ense [FU4 FU4 Sense] Sense] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-115. 6-115
InputInput I113I113 –– CustomICustomIn1 [Cn1 [Custom Iustom Input 1 nput 1 (CM)] . . . . . (CM)] . . . . . . . . . . . . . . . . . . . . . . 6-11. . . 6-1166
InputInput I114I114 –– CustomICustomIn2 [Cn2 [Custom Iustom Input 2 nput 2 (CM)] . . . . . (CM)] . . . . . . . . . . . . . . . . . . . . . . 6-11. . . 6-1177
InputInput I115I115 –– CustomICustomIn3 [Cn3 [Custom Iustom Input 3 nput 3 (TM)] (TM)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-118. 6-118
InputInput I116I116 –– CustomICustomIn4 [Cn4 [Custom Iustom Input 4 nput 4 (TM)] (TM)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-119. 6-119

 Alternate EOA Sensor Location  Alternate EOA Sensor Location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-120. . . . . 6-120

InputInput I117I117 –– EOA1 EOA1 Inner Inner [Alter[Alternate nate SensoSensor 2] r 2] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-121. 6-121InputInput I118I118 –– EOA2 OEOA2 Outer [uter [AlternAlternate Sate Sensor ensor 1] 1] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-122. 6-122

Output TestsOutput Tests
 Test Test O00O00 –– TPC Ctr [Traction PowTPC Ctr [Traction Power Contactor] er Contactor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-124. 6-124
 Test Test O01O01 –– STR Ctr [Steer Power STR Ctr [Steer Power Contactor] Contactor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-125. . . 6-125
 Test Test O02O02 –– LPC Ctr [Lift Power CLPC Ctr [Lift Power Contactor] ontactor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-126. . . . . 6-126
 Test Test O03O03 –– LHC Ctr [Load Handler LHC Ctr [Load Handler Contactor] Contactor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-127. 6-127
 Test Test O06O06 –– Sol11Rch [Reach Select Solenoid (SOL11)] Sol11Rch [Reach Select Solenoid (SOL11)] . . . . . . . . . . . . . . . . . 6-128. . . 6-128
 Test Test O11O11 –– Sol1 Lwr [Lower Solenoid (SOL1Sol1 Lwr [Lower Solenoid (SOL1)] )] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-129. . 6-129
 Test Test O18O18 –– Horn Horn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-130. 6-130
 Test Test O19O19 –– Disp Alarm [Display Interface CaDisp Alarm [Display Interface Card Horn] . . . . . . rd Horn] . . . . . . . . . . . 6-131. . . . . 6-131
 Test Test O20O20 –– Trav Alarm [Travel Alarm] Trav Alarm [Travel Alarm] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-132. . . . . . . 6-132
 Test Test O23O23 –– Fans Fans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-133. . . 6-133

 Test Test O28O28 –– Lift RPM [Ramp Lift Motor] . . . . . . . . Lift RPM [Ramp Lift Motor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-134. . . . . . . 6-134
TestTest O29O29 Traction RPM [Ramp TractionTraction RPM [Ramp Traction Motor]Motor] 6 1356 135
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 Test Test O29O29 –– Traction RPM [Ramp Traction Traction RPM [Ramp Traction Motor] Motor] . . . . . . . . . . . . . . . . . . . . . . 6-135. . . . . . 6-135
 Test Test O30O30 –– Brake Brake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-136. 6-136

  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

Electrical Inputs/TElectrical Inputs/Test Summary est Summary ListList

 Test Test O32O32 –– Relay Tog [Toggle Relay Enable] Relay Tog [Toggle Relay Enable] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 6-1376-137
 Test Test O39O39 –– Display Test [Cycle Display] Display Test [Cycle Display] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1386-138
 Test Test O43O43 –– Sol5 MinLH [Mini Load Hold (SOL5)] . . Sol5 MinLH [Mini Load Hold (SOL5)] . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6-1396-139
 Test Test O44O44 –– Steer Mtr [Steer Motor] . . . . . . . . . . . . Steer Mtr [Steer Motor] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 6-1406-140
 Test Test O50O50 –– Sol6 MinSl [Mini Lift Select (SOSol6 MinSl [Mini Lift Select (SOL6)] L6)] . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1416-141

 Test Test O51O51 –– Sol3 ManLH [Main Load Sol3 ManLH [Main Load Hold (SOL3)] Hold (SOL3)] . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1426-142
 Test Test O52O52 –– Sol4 ManSl [Main Lift SSol4 ManSl [Main Lift Select (SOL4)] . . . . . . . . . elect (SOL4)] . . . . . . . . . . . . . . .. . . . . . 6-1436-143
 Test Test O53O53 –– Sol10A DrA [Reach/Rotate DIRSol10A DrA [Reach/Rotate DIR A (SOL10A)] A (SOL10A)] . . . . . . . . . . . . . . . .. . 6-1446-144
 Test Test O54O54 –– Sol10B DrB [Reach/Rotate DIRSol10B DrB [Reach/Rotate DIR B (SOL10B)] B (SOL10B)] . . . . . . . . . . . . . . .. 6-1456-145
 Test Test O55O55 –– Rch/Rot PWM [Reach/Rotate PWM (SOL8)] Rch/Rot PWM [Reach/Rotate PWM (SOL8)] . . . . . . . . . . . . . . .. . . 6-1466-146
 Test Test O56O56 –– Sol9A DirA [Traverse DIRSol9A DirA [Traverse DIR A (SOL9A)] A (SOL9A)] . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1476-147
 Test Test O57O57 –– Sol9B DirB [Traverse DIRSol9B DirB [Traverse DIR B (SOL9B)] B (SOL9B)] . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1486-148
 Test Test O58O58 –– Traverse PWM [Traverse PWTraverse PWM [Traverse PWM (SOL7)] M (SOL7)] . . . . . . . . . . . . . . . . . . . . .. . . . . 6-1496-149
 Test Test O59O59 –– SuppDisp [Supplemental Display] SuppDisp [Supplemental Display] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-1506-150
 Test Test O60O60 –– Custom OutCustom Out 1C 1C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1516-151
 Test Test O61O61 –– Custom OutCustom Out 2T 2T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 6-1526-152
 Test Test O62O62 –– Lower Sol [Lower Solenoid (SOL1)] Lower Sol [Lower Solenoid (SOL1)] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-1536-153
 Test Test O63O63 –– MiniPwrSup [Mini PowMiniPwrSup [Mini Power Supply] er Supply] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 6-1546-154

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 66--3377

  

SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

Electrical Inputs/TElectrical Inputs/Test Summary est Summary ListList

https://www.forkliftpdfmanuals.com/



66--338  8  PPuubblliiccaattiioonn:  :  11008899004400,  ,  RRee--iissssuueedd:  :  115  5  JJuun  n  22001100

  

Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

Analog InputsAnalog Inputs

Section 6.Section 6. Electrical TestsElectrical Tests

 Analog Inputs Analog Inputs

 A Diagnosis and Repair table is provided f A Diagnosis and Repair table is provided foror
most inputs. If an input is not within themost inputs. If an input is not within the

specified limits, refer to the Diagnosis andspecified limits, refer to the Diagnosis and
Repair table.Repair table.

 Through  Through the the process of process of elimination, elimination, these tablesthese tables
provide a step-by-step approach to diagnose aprovide a step-by-step approach to diagnose a
problem and provide the necessary correctiveproblem and provide the necessary corrective
action. See the example below.action. See the example below.

Example Diagnosis and Repair TableExample Diagnosis and Repair Table

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

Do theDo the
testingtesting
in thisin this
order.order.

 This colum This column identifiesn identifies

any actions requiredany actions required
 before testing the before testing the
circuit, such ascircuit, such as
disconnecting certaindisconnecting certain
connectors. If noconnectors. If no
instructions are given,instructions are given,
all circuits should beall circuits should be
connected.connected.
Note:Note: If something If something
 was disconnected in was disconnected in
the prior step,the prior step,
reconnect it beforereconnect it before
performing the nextperforming the next
step.step.

 This column also This column also

identifies the requiredidentifies the required
setting on the metersetting on the meter
for this step.for this step.

ProbeProbe
point forpoint for
thethe
positivepositive
(+) meter(+) meter
lead.lead.

ProbeProbe
point forpoint for
thethe
negativenegative
(–) meter(–) meter
lead.lead.

 The reading required The reading required
to consider the step ato consider the step a
success.success.

 The next The next
action toaction to
perform if theperform if the
ExpectedExpected
Results areResults are
met.met.

 The next The next
action toaction to
perform ifperform if
thethe
ExpectedExpected
Results areResults are
not not  met. met.
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InpInputut A04A04 –– ThrtThrtl Pot l Pot [Th[Throtrottle Ptle Pot (ot (VR1VR1)])]

IInnppuutt AA0044 –– TThhrrttl l PPoott
[Throttle Pot (VR1)][Throttle Pot (VR1)]

 The voltage the Carriage Manager  The voltage the Carriage Manager (CM) reads(CM) readsfrom the throttle pot (VR1) is displayed.from the throttle pot (VR1) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the throttle pot.adjust the throttle pot. Refer to LearnRefer to Learn
ContrControls on ols on pagepage 3-33.3-33.

If a message to “Release Traction handle toIf a message to “Release Traction handle to
resume operation” is displayed during SelfTest,resume operation” is displayed during SelfTest,
check the handle for excessive play. The handlecheck the handle for excessive play. The handle
should not have movement that allows it to goshould not have movement that allows it to go

 beyond the values listed while in the neutral beyond the values listed while in the neutral
position.position.

Move the throttle pot from full Forks-First (FF)Move the throttle pot from full Forks-First (FF)

through neutral to full Tractor-First (TF),through neutral to full Tractor-First (TF),observing the Operator Display.observing the Operator Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltag Voltage fluctuation indicates e fluctuation indicates a bad a bad cable or pot.cable or pot.
If the displayed voltages are outside these limitsIf the displayed voltages are outside these limits
or do not change in a smooth, linear fashion,or do not change in a smooth, linear fashion,
refer to Diagnosis refer to Diagnosis and Repair.and Repair.

Diagnosis and RepairDiagnosis and Repair

 Throttl Throttle Positione Position VoVoltage Displltage Displayedayed

FFuulll  l  FFFF <<44..44V  V  

NNeeuuttrraall 22..225  5  tto  o  22..7755V  V  

FFuulll  l  TTFF >>00..44

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDiissccoonnnneecct  t  JJPPRR11//DDCCVV JJRR11--99 JJRR11--1122 >>44VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22
Disconnect JPR1 andDisconnect JPR1 and
 JPC12/Ohms JPC12/Ohms

 JR1-11 JR1-11 JC12-3JC12-3 0 Ohms0 Ohms Perform step 3Perform step 3 T/S wiringT/S wiring

33
Disconnect JPC12. <1V should be displayed with A04 selected. If not, replace CM. If OK, connect aDisconnect JPC12. <1V should be displayed with A04 selected. If not, replace CM. If OK, connect a
 jumper (at the CM) between JC jumper (at the CM) between JC12-3 and JC12-1. The display should read >4 with 12-3 and JC12-1. The display should read >4 with A04 selected. IfA04 selected. If
not, replace the CM. If the correct values are displayed, verify wiring to VR1. If OK, rnot, replace the CM. If the correct values are displayed, verify wiring to VR1. If OK, replace pot.eplace pot.
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InpInputut A05A05 –– L/L L/L Pot Pot [Li[Lift/ft/LowLower Poer Pot (Vt (VR2)R2)]]

IInnppuutt AA0055 –– LL//L L PPoott
[Lift/Lower Pot (VR2)][Lift/Lower Pot (VR2)]

 The voltage  The voltage the CM the CM reads from reads from the lift/lower the lift/lower potpot(VR2) is displayed.(VR2) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the lift/lower pot.adjust the lift/lower pot. Refer to LearnRefer to Learn
ContrControls on ols on pagepage 3-333-33..

If message “Release Lift to resume operation” isIf message “Release Lift to resume operation” is
displayed during SelfTest, check the handle displayed during SelfTest, check the handle forfor
excessive play. The handle should not haveexcessive play. The handle should not have
movement that allows it to go beyond the movement that allows it to go beyond the valuesvalues
listed while in the neutral position.listed while in the neutral position.

Move the lift/lower pot from full lift throughMove the lift/lower pot from full lift through
neutral to full lower, observing the Operatorneutral to full lower, observing the Operator

Display.Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltage fluctuation  Voltage fluctuation indicates a indicates a bad cable bad cable or pot.or pot.
If the voltage is outside these limits or does notIf the voltage is outside these limits or does not
change in a smooth, linear fashion, refer tochange in a smooth, linear fashion, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

 Throttle  Throttle PositionPosition VVoltage Dispoltage Displayedlayed

FFuulll  l  LLiifftt >>00..44

NNeeuuttrraall 22..225  5  tto  o  22..7755V  V  

FFuulll  l  LLoowweerr <<44..44V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDiissccoonnnneecct  t  JJPPRR11//DDCCVV JJRR11--99 JJRR11--1133 >>44VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22
Disconnect JPR1 andDisconnect JPR1 and
 JPC12/Ohms JPC12/Ohms

 JR1-10 JR1-10 JC12-2JC12-2 0 Ohms0 Ohms Perform step 3Perform step 3 T/S wiringT/S wiring

33
Disconnect JPC12. <1V should be displayed with A05 selected. If not, replace CM. If OK, connect aDisconnect JPC12. <1V should be displayed with A05 selected. If not, replace CM. If OK, connect a
 jumper (at the CM) between J jumper (at the CM) between JC12-2 and JC12-1. The display shC12-2 and JC12-1. The display should read >4 with A05 selected. Ifould read >4 with A05 selected. If
not, replace the CM. If the correct values are displayed, verify wiring to VR2. If OK, replace pot.not, replace the CM. If the correct values are displayed, verify wiring to VR2. If OK, replace pot.
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpuInput A08t A08 -- Dr Mr Tmp [Dr Mr Tmp [TraTraction Mction Motor Totor Temp]emp]

IInnppuut At A0088 -- DDr Mr Mr Tr Tmmpp
[Traction Motor Temp][Traction Motor Temp]

 Traction Motor temperature is displayed. Traction Motor temperature is displayed.

 While operating, the TM continuously monitors While operating, the TM continuously monitors
traction motor temperature. If the temperaturetraction motor temperature. If the temperature
gets too high, performance is reduced until thegets too high, performance is reduced until the
motor cools down.motor cools down.

•• NoNormarmal opel operaratitionon: am: ambibienent to 28t to 284°4°FF
(140°C)(140°C)

•• TravTravel el spespeed ed redreduced uced linlinearearly ly betbetweeweenn
285°F (141°C) and 310°F (154°C)285°F (141°C) and 310°F (154°C)

•• CoCode 2de 2A is dA is dispisplalayeyed bed betwtween een 31311°1°FF
(155°C) and 373°F (189°C) and speed is(155°C) and 373°F (189°C) and speed is
reduced to 1.0 mphreduced to 1.0 mph

•• CodCode 2E e 2E is dis dispisplaylayed aed and nd tratravel vel is lis limiimitedted
to 1.0 mph at 374°F (190°C)to 1.0 mph at 374°F (190°C)

 With the lift truck at rest and  With the lift truck at rest and at ambientat ambient
temperature, compare the temperaturetemperature, compare the temperature
displayed to the actual ambient temperature. Ifdisplayed to the actual ambient temperature. If

the temperatures are not within severalthe temperatures are not within several
degrees, refer to Diagnosis and Repair.degrees, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Disconnect JPTA3/Disconnect JPTA3/
OhmsOhms

 JTA3-2 JTA3-2 JTA3-1JTA3-1
<1200 ohms if<1200 ohms if
 Traction Motor Traction Motor

is cool to theis cool to the
touch.touch.
>1200 ohms if>1200 ohms if
hot to the touchhot to the touch

Perform step 2Perform step 2
Replace TractionReplace Traction
Motor TempMotor Temp

Sensor Sensor 

22
Disconnect JPTA1/Disconnect JPTA1/
OhmsOhms

 JTA1-8  JTA1-8 (on(on
connector)connector)

 JTA1-7 JTA1-7 Replace TPA Replace TPA 
 T/S Traction T/S Traction
Motor TempMotor Temp
Sensor wiresSensor wires
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpuInput A09t A09 -- Lft Mr Lft Mr Tmp [Tmp [Lift MLift Motor Totor Temp]emp]

InInpput ut AA0909 -- LfLft t Mr Mr TmTmpp
[Lift Motor Temp][Lift Motor Temp]

Lift Motor temperature is displayed.Lift Motor temperature is displayed.

 While operating, the TM continuously monitors While operating, the TM continuously monitors
lift motor temperature. If the temperature getslift motor temperature. If the temperature gets
too high, performance is reduced until thetoo high, performance is reduced until the
motor cools down.motor cools down.

•• NoNormarmal opel operaratitionon: am: ambibienent to 31t to 310°0°FF
(154°C)(154°C)

•• CodCode 6F e 6F disdisplaplayed yed at at 311311°F °F (15(155°C5°C) a) andnd
lift is disabled. Lower is allowedlift is disabled. Lower is allowed

•• CodCode 7E e 7E disdisplaplayed yed at at 320320°F °F (16(160°C0°C) an) andd
lift continues to be disabled. Lower islift continues to be disabled. Lower is
allowedallowed

 With the lift truck at rest and  With the lift truck at rest and at ambientat ambient
temperature, compare the temperaturetemperature, compare the temperature
displayed to the actual ambient temperature. Ifdisplayed to the actual ambient temperature. If
the temperatures are not within severalthe temperatures are not within several
degrees, refer to Diagnosis and Repair.degrees, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

NNOTEOTE:: For extreme operating conditions whereFor extreme operating conditions where
trucks are subjected to repetitivetrucks are subjected to repetitive
lift/lower cycles, short runs and/orlift/lower cycles, short runs and/or
repetitive plugging cycles without timerepetitive plugging cycles without time
for the amplifiers to cool, a cooling fanfor the amplifiers to cool, a cooling fan
kit is available through the partskit is available through the parts
distribution center. Refer to the partsdistribution center. Refer to the parts
manual.manual.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Disconnect JPLA3/Disconnect JPLA3/
OhmsOhms

 JLA3-2 JLA3-2 JLA3-1JLA3-1
<1200 ohms if<1200 ohms if
 Traction Motor Traction Motor
is cool to theis cool to the
touch. >1200touch. >1200
ohms if hot toohms if hot to
the touchthe touch

Perform step 2Perform step 2
Replace TractionReplace Traction
Motor TempMotor Temp
Sensor Sensor 

22
Disconnect JPLA1/Disconnect JPLA1/
OhmsOhms

 JLA1-8 JLA1-8 JLA1-7JLA1-7 Replace TPA Replace TPA 
 T/S Traction T/S Traction
Motor TempMotor Temp
Sensor wiresSensor wires

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 66--4433
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InpuInput A10t A10 -- TTA TA Temp [TPemp [TPA TA Temp]emp]

InInpput ut A1A100 -- TTA TA Temempp
[TPA T[TPA Tempemp]]

 Traction Power Amplifier (TPA) temperature is Traction Power Amplifier (TPA) temperature isdisplayed.displayed.

 While operatin While operating, thg, the TPA e TPA continuously monitorscontinuously monitors
its internal heatsink temperature. If theits internal heatsink temperature. If the
temperature gets too high, performance istemperature gets too high, performance is
reduced until the TPA cools down.reduced until the TPA cools down.

•• NormNormal al opeoperatrationion: a: ambiembient nt to to 175175°F °F (79(79°C)°C)

•• At 1At 185°85°F (8F (85°C5°C), t), torqorque is ue is linlinearearly rly redueducedced
 by the TPA  by the TPA 

•• CodCode 1e 1H iH is ds dispisplaylayed ed whewhen tn tempeemperatratureure
exceeds 203°F (95°C) or falls below –40°Fexceeds 203°F (95°C) or falls below –40°F
(–40°C)(–40°C)

 As the truck is operated, the TPA tempera As the truck is operated, the TPA temperatureture
should increase evenly over time. If not, refer toshould increase evenly over time. If not, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

NNOTEOTE:: For extreme operating conditions whereFor extreme operating conditions where
trucks are subjected to repetitivetrucks are subjected to repetitive
lift/lower cycles, short runs, and/orlift/lower cycles, short runs, and/or
repetitive plugging cycles without timerepetitive plugging cycles without time
for the amplifiers to cool, a cooling fanfor the amplifiers to cool, a cooling fan
kit is available through the Partskit is available through the Parts
Distribution Center. Refer to the partsDistribution Center. Refer to the parts
manual.manual.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Is TPA hot toIs TPA hot to
touch?touch?

NN//AA NN//A  A  

HHoot  t  tto  o  ttoouucchh PPeerrffoorrm m sstteep p  22
If not hot,If not hot,
replace TPA replace TPA 

22 AAlllloow  w  ttiimme  e  tto  o  ccooooll
Not hot toNot hot to
touch/no codetouch/no code

Return toReturn to
serviceservice

Replace TPA Replace TPA 
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpuInput A11t A11 -- Dr Curr [Dr Curr [TraTraction ction MotoMotor Currer Current]nt]

IInnppuut At A1111 -- DDr Cr Cuurrrr
[Traction Motor Current][Traction Motor Current]

 The current the TPA reads from one phase  The current the TPA reads from one phase ofofthe traction motor is displayed.the traction motor is displayed.

•• MaMaxiximumum m cucurrrrenent: t: 45450A 0A 

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

NNOTEOTE:: Because Input A11 measures only oneBecause Input A11 measures only one
phase, the value displayed may notphase, the value displayed may not

always reveal a current problem.always reveal a current problem.

Check the current on each Check the current on each phase (U, V, and W)phase (U, V, and W)
 with a AC clamp-on ammeter with a AC clamp-on ammeter..

•• The The curcurrenrent st shouhould ld ramramp ep evenvenly ly as as thethe
truck accelerates and decelerates.truck accelerates and decelerates.

•• CurCurrenrent st shouhould ld be abe apprpprox. ox. equaequal fol for er eachach
phase. Gross differences indicate aphase. Gross differences indicate a
problem.problem.

Diagnosis and RepairDiagnosis and Repair

If readings are not within specified limits,If readings are not within specified limits,

perform the following steps.perform the following steps.
1.1. If anIf any one y one phase phase differs differs signifsignificantlicantly froy fromm

the other two, check power cablethe other two, check power cable
continuity. Replace cables as necessary.continuity. Replace cables as necessary.
Refer to Power Cable Terminals onRefer to Power Cable Terminals on
papagege 7-7-5252..

•• If If powpower er cabcable le concontintinuity uity is is OK,OK,
troubleshoot the Ttroubleshoot the Traction Motor.raction Motor. ReferRefer
to AC Mto AC Motors otors on pagon pagee 5-9.5-9.

•• If aIf all pll phashases ges give ive highigh reh readiadingsngs, th, thee
drive unit may be binding. Check drivedrive unit may be binding. Check drive
unit.unit.

2.2. The The TPTPA maA may by be bae bad. d. RunRun
 Test Test O29O29 –– Traction RPM [Ramp TractionTraction RPM [Ramp Traction

MotorMotor] ] (page(page 6-1356-135))..

SSyysstteem m CCoonnddiittiioonn CCuurrrreennt t DDiissppllaayyeedd

SSttaattiic  c  ((aat  t  rreesstt)) <<2200A  A  

 Travel at Full Speed Travel at Full Speed <150A <150A 
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpuInput A12t A12 -- CM +1CM +12 [CM 2 [CM +12VD+12VDC PowC Power Super Supply]ply]

IInnppuut t AA1122 -- CCM M ++1122
[CM +12VDC Power[CM +12VDC Power
Supply]Supply]

Output of the Carriage Manager’s internalOutput of the Carriage Manager’s internal
+12VDC power supply is displayed.+12VDC power supply is displayed.

 With the truck at rest, the value displayed With the truck at rest, the value displayed
should be 10.1 to 13.0V.should be 10.1 to 13.0V.

If the reading fluctuates by more than 0.8V inIf the reading fluctuates by more than 0.8V in
10 seconds, refer to 10 seconds, refer to Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Unplug all connectors supplying 12V from theUnplug all connectors supplying 12V from the
CM. Measure 10.1 to 13VDC between CM. Measure 10.1 to 13VDC between JC24-13JC24-13
and JC10-9. If not OK, replace and JC10-9. If not OK, replace the CM. If OK,the CM. If OK,
plug in connectors one at a time. Troubleshootplug in connectors one at a time. Troubleshoot
the circuit that pulls the +12V down.the circuit that pulls the +12V down.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut A13A13 –– MaiMainPrnPres [Maes [Main Lift Prin Lift Pressessure Seure Sensonsor]r]

IInnppuutt AA1133 –– MMaaiinnPPrreess
[Main Lift Pressure[Main Lift Pressure
Sensor]Sensor]

 Voltage from the main lift pressure sensor is Voltage from the main lift pressure sensor is
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 The voltage displayed should increase and The voltage displayed should increase and
decrease linearly as the load weight is increaseddecrease linearly as the load weight is increased

or decreased. If it does not, refer to Diagnosisor decreased. If it does not, refer to Diagnosis
and Repair.and Repair.

Diagnosis and RepairDiagnosis and Repair

LLooaad  d  WWeeiigghhtt VVoollttaagge  e  DDiissppllaayyeedd

0 lb. (no load) - platform0 lb. (no load) - platform
raised 4 in. (102 mm)raised 4 in. (102 mm)

 Approx. 2.2V  Approx. 2.2V 

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DCV DCV 

 JPT20-5 JPT20-5 JPT24-10JPT24-10
10.5 to 13V 10.5 to 13V 

PPeerfrfoorm rm sstetep p 22 RReeppllaacce e TTMM

22 JJPPSS5500--11

 JPS50-3 JPS50-3

PPeerfrfoorm rm sstetep p 33 TT//S S hhaarnrneessss

33  Attach pressure Attach pressure
gauge to G1/DCV gauge to G1/DCV 

 JPS50-2 JPS50-2 1V at 0 psi. 1V1V at 0 psi. 1V
increase perincrease per
1000 psi1000 psi

Perform step 4Perform step 4
Replace PressureReplace Pressure
 Transducer  Transducer 

44 JJPPTT2244--1188 JJPPTT2244--1100 RReeppllaacce  e  TTMM TT//S  S  hhaarrnneessss
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpuInput A14t A14 -- TM +12 [TM +12 [TM +12TM +12VDC PoVDC Power Suwer Supply]pply]

IInnppuut t AA1144 -- TTM M ++1122
[TM +12VDC Power[TM +12VDC Power
Supply]Supply]

Output of the Tractor Manager’s (TM) internalOutput of the Tractor Manager’s (TM) internal
+12VDC power supply is displayed.+12VDC power supply is displayed.

 With the truck at rest, the value displayed With the truck at rest, the value displayed
should be 10.1 to 13.0V.should be 10.1 to 13.0V.

If the reading fluctuates by more than 0.8V inIf the reading fluctuates by more than 0.8V in
10 seconds, refer to 10 seconds, refer to Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Unplug all connectors supplying 12V from theUnplug all connectors supplying 12V from the
 TM. Measure 10.1 to 13VDC  TM. Measure 10.1 to 13VDC between JPT14-5between JPT14-5
and TP4. If not OK, replace the TM. If OK, plugand TP4. If not OK, replace the TM. If OK, plug
in connectors one at a time. Troubleshoot thein connectors one at a time. Troubleshoot the
circuit that pulls the +12V down.circuit that pulls the +12V down.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut A15A15 –– BatBattVtVolt [Bolt [Battattery Very Voltoltageage]]

IInnppuutt AA1155 –– BBaattttVVoolltt
[Battery Voltage][Battery Voltage]

 The voltage the TM reads from BATTERY_ The voltage the TM reads from BATTERY_SENSE_IN at JPT24-24 is displayed.SENSE_IN at JPT24-24 is displayed.

NNOTEOTE::  This voltage is used by the TM to This voltage is used by the TM to
calculate Battery State-of-Chargecalculate Battery State-of-Charge
(BSOC).(BSOC).

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If the voltage displayed is not within the correctIf the voltage displayed is not within the correctrange or the reading fluctuates by range or the reading fluctuates by more thanmore than
0.8V in 10 seconds with the truck not 0.8V in 10 seconds with the truck not moving ormoving or
lifting, refer to Diagnosis and Repair.lifting, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Nominal BatteryNominal Battery
 Vo Voltageltage

 Vo Voltage Displltage Displayedayed
(while stationary)(while stationary)

4488VV 444  4  tto  o  5522V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 TP1 TP1

 TP4 TP4 44 to 52V 44 to 52V 

Perform step 2Perform step 2
Check battery water level andCheck battery water level and
specific gravity. Replacespecific gravity. Replace
 battery. T/S battery cables battery. T/S battery cables

22 JJPPFF44--11 PPeerrffoorrm  m  sstteep  p  33
 T/S harness from TP1 to T/S harness from TP1 to
 JPF4-1 JPF4-1

33 JJPPFF44--77 PPeerrffoorrm  m  sstteep  p  44 RReeppllaacce  e  FFuussee//RReellaay  y  CCaarrdd

44 JJPPTT2244--2244 RReeppllaacce  e  TTMM
 T/S harness  T/S harness from Fusefrom Fuse/Relay/Relay
Card to TMCard to TM
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InpInputut A17A17 –– LifLift t Pnd Pnd [Li[Lift ft PenPendandant]t]

IInnppuutt AA1177 –– LLiifft t PPnndd
[Lift Pendant][Lift Pendant]

 The voltage to the  The voltage to the Lift Pendant frLift Pendant from the Tractorom the Tractor
Manager is displayed.Manager is displayed.

NNOTEOTE::  The display should read approx. 5. The display should read approx. 5.0V0V
 with the pendant disconnected. with the pendant disconnected.

If the voltage reads approx. 5V, refer to InputIf the voltage reads approx. 5V, refer to Input
 A18. If  A18. If the display the display reads <1V reads <1V at startup, at startup, refer torefer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++) L) Leeaadd ((––) L) Leeaadd

ExpectedExpected
ResultsResults

SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDCCV  V  ((ppeennddaannt  t  ddiissccoonnnneecctteedd JJ11--44 JJ11--99

 Approx. 5V  Approx. 5V 

RReeppllaacce  e  TTMM PPeerrffoorrm m sstteep  p  22

22
Extract JT12-5 fromExtract JT12-5 from
connector/DCV (pendantconnector/DCV (pendant
disconnected)disconnected)

PPTT1122--55 JJPPTT1122--1122 TT//S  S  wwiirriinngg RReeppllaacce  e  TTMM
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InpInputut A18A18 –– LweLwer Pr Pnd nd [Lo[Lower wer PenPendandant]t]

IInnppuutt AA1188 –– LLwweer r PPnndd
[Lower Pendant][Lower Pendant]

 The voltage to the Lower Pendant fr The voltage to the Lower Pendant from theom the
 Tractor Manager is displayed. Tractor Manager is displayed.

NNOTEOTE::  The display should read approx. 5.0 The display should read approx. 5.0VV
 with the pendant disconnected. with the pendant disconnected.

If the voltage reads approx. 5V, refer to InputIf the voltage reads approx. 5V, refer to Input
 A17. If  A17. If the display the display reads <1V reads <1V at startup, at startup, refer torefer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++) L) Leeaadd ((––) L) Leeaadd

ExpectedExpected
ResultsResults

SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDCCV  V  ((ppeennddaannt  t  ddiissccoonnnneecctteedd JJ11--33 JJ11--99

 Approx. 5V  Approx. 5V 

RReeppllaacce  e  TTMM PPeerrffoorrm m sstteep  p  22

22
Extract JT12-6 fromExtract JT12-6 from
connector/DCV (pendantconnector/DCV (pendant
disconnected)disconnected)

PPTT1122--66 JJPPTT1122--1122 TT//S  S  wwiirriinngg RReeppllaacce  e  TTMM
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InpuInput A19t A19 -- LA TLA Temp [LPemp [LPA TA Temp]emp]

InInpput ut AA1919 -- LA LA TTemempp
[LPA Temp][LPA Temp]

Lift Power Amplifier (LPA) temperature isLift Power Amplifier (LPA) temperature is
displayed.displayed.

 While operatin While operating, the g, the LPA continuously LPA continuously monitorsmonitors
its internal heatsink temperature. If theits internal heatsink temperature. If the
temperature gets too high, performance istemperature gets too high, performance is
reduced until the LPA cools down.reduced until the LPA cools down.

•• NormNormal al opeoperatrationion: a: ambiembient nt to to 175175°F °F (79(79°C)°C)

•• At 1At 185°85°F (8F (85°C5°C), s), speepeed is d is linlinearearly rly redueducedced
to 0 fpm at 239°F to 0 fpm at 239°F (115°C), when lift is(115°C), when lift is
disableddisabled

•• CodCode 7e 7F iF is ds dispisplaylayed ed whewhen tn tempemperaeraturturee
exceeds 203°F (95°C) or falls below –40°Fexceeds 203°F (95°C) or falls below –40°F
(–40°C)(–40°C)

 As lift is operated, the LPA temperature should As lift is operated, the LPA temperature should
increase evenly over time. If not, refer toincrease evenly over time. If not, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

NNOTEOTE:: For extreme operating conditions whereFor extreme operating conditions where
trucks are subjected to repetitivetrucks are subjected to repetitive
lift/lower cycles, short runs, and/orlift/lower cycles, short runs, and/or
repetitive plugging cycles without timerepetitive plugging cycles without time
for the amplifiers to cool, a cooling fanfor the amplifiers to cool, a cooling fan
kit is available through the Partskit is available through the Parts
Distribution Center. Refer to the partsDistribution Center. Refer to the parts
manual.manual.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Is LPA hot toIs LPA hot to
touch?touch?

NN//AA NN//A  A  

HHoot  t  tto  o  ttoouucchh PPeerrffoorrm m sstteep p  22
If not hot,If not hot,
replace LPA replace LPA 

22
 Allow time to cool. Allow time to cool.
Does code clear?Does code clear?

Not hot toNot hot to
touch/no codetouch/no code

Return toReturn to
serviceservice

Replace LPA ifReplace LPA if
code does notcode does not

clear clear 
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InpuInput A20t A20 -- Lft CLft Curr [Lurr [Lift Moift Motor Ctor Currenturrent]]

IInnppuut At A2200 -- LLfft Ct Cuurrrr
[Lift Motor Current][Lift Motor Current]

 The current the LPA reads from one pha The current the LPA reads from one phase ofse of
the lift motor is displayed.the lift motor is displayed.

•• MaMaxiximumum m cucurrrrenent: t: 65650A 0A 

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

NNOTEOTE:: Because Input A20 measures only oneBecause Input A20 measures only one
phase, the value displayed may notphase, the value displayed may not

always reveal a current problem.always reveal a current problem.

Check the current on each Check the current on each phase (U, V, and W)phase (U, V, and W)
 with a AC clamp-on ammeter with a AC clamp-on ammeter..

•• The The curcurrenrent st shouhould ld ramramp ep evenvenly ly as as thethe
truck lifts.truck lifts.

•• CurCurrenrent st shouhould ld be abe apprpprox. ox. equaequal fol for er eachach
phase. Gross differences indicate aphase. Gross differences indicate a
problem.problem.

Diagnosis and RepairDiagnosis and Repair

If readings are not within specified limits,If readings are not within specified limits,

perform the following steps.perform the following steps.
1.1. If anIf any one y one phase phase differs differs signifsignificantlicantly froy fromm

the other two, check power cablethe other two, check power cable
continuity. Replace cables as necessary.continuity. Replace cables as necessary.
Refer to Power Cable Terminals onRefer to Power Cable Terminals on
papagege 7-7-5252..

•• If If powpower er cabcable le concontintinuity uity is is OK,OK,
troubleshoot the Lift troubleshoot the Lift Motor.Motor. Refer to ACRefer to AC
Motors Motors on pon pageage 5-9.5-9.

•• If aIf all phll phases ases give give highigh reh readiadingsngs, the , the lifliftt
pump may be binding. Check lift pump.pump may be binding. Check lift pump.

2.2. ThThe LPe LPA maA may be by be badad. Ru. Runn Test Test O28O28 –– LiftLift
RPM [Ramp LiRPM [Ramp Lift Motor] (pft Motor] (pageage 6-136-134)4)..

SSyysstteem m CCoonnddiittiioonn CCuurrrreennt t DDiissppllaayyeedd

SSttaattiic  c  ((aat  t  rreesstt)) <<2200A  A  

FFuulll  l  LLiifftt AApppprrooxx.  .  446600A  A  
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InpInputut A22A22 –– ThrtThrtl % l % [T[Travravel el ReqRequesuest]t]

IInnppuutt AA2222 –– TThhrrttl l %%
[Travel Request][Travel Request]

 The percentage  The percentage of throttle of throttle request the request the TM sendsTM sends
to the TPA is displayed. This value is based onto the TPA is displayed. This value is based on

 VR1 position as calculated by the TM. VR1 position as calculated by the TM.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the throttle pot.adjust the throttle pot. Refer to LearnRefer to Learn
ContrControls on ols on pagepage 3-33.3-33.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 The values should change smoothly and evenly The values should change smoothly and evenly
as the handle moves from Full Tractor-First toas the handle moves from Full Tractor-First to
Full Forks-First. If these results are notFull Forks-First. If these results are not
observed, refer to Diagnosis and Repair.observed, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Refer toRefer to InpInputut A04A04 –– ThrThrtl tl Pot Pot [Th[Throtrottle tle PotPot
(VR1)] (VR1)] (page(page 6-406-40))..

Compare Input A04 with Input A22. MaximumCompare Input A04 with Input A22. Maximum

throw should show maximum values. If so,throw should show maximum values. If so,replace the TPA. If not, check traction systemreplace the TPA. If not, check traction system
for speed limitations due to motor temperature,for speed limitations due to motor temperature,
limit switches, or configured speed.limit switches, or configured speed.

 Throttle  Throttle PositionPosition PercentagPercentage Displayede Displayed

FFuulll  l  TTFF 0  0  tto  o  ++110000

NNeeuuttrraall 00

FFuulll  l  FFFF 0  0  tto  o  ––110000
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InpInputut A23A23 –– L/L L/L % [% [LifLift/Lt/Loweower Rer Requequest]st]

IInnppuutt AA2233 –– LL//L L %%
[Lift/Lower Request][Lift/Lower Request]

 The percentage of lift/lower request the TM The percentage of lift/lower request the TM
sends to the LPA is displayed. This value issends to the LPA is displayed. This value is

 based on VR2 position as calculated by the TM based on VR2 position as calculated by the TM..

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the lift/lower pot.adjust the lift/lower pot. Refer to LearnRefer to Learn
ContrControls on ols on pagepage 3-333-33..

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 The values should change smoothly and evenly The values should change smoothly and evenly
as the pot is moved from Full Lower to Full Lift.as the pot is moved from Full Lower to Full Lift.
If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Refer toRefer to InpInputut A05A05 –– L/L L/L Pot Pot [Li[Lift/ft/LowLower er PotPot
(VR2)] (VR2)] (page(page 6-41)6-41)..

Compare Input A05 with Input A23. MaximumCompare Input A05 with Input A23. Maximum

throw should show maximum values. If so,throw should show maximum values. If so,replace the LPA. If not, check lift system forreplace the LPA. If not, check lift system for
limitations due to motor temperature orlimitations due to motor temperature or
switches.switches.

 Throttle  Throttle PositionPosition PercentaPercentage Displayedge Displayed

FFuulll  l  LLoowweerr 0  0  tto  o  ––110000

NNeeuuttrraall 00

FFuulll  l  LLiifftt 0  0  tto  o  ++110000
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InpuInput A26t A26 -- CM 5V CM 5V PS [+PS [+5VDC 5VDC Pot Pot SuppSupply]ly]

IInnppuut At A2266 -- CCM 5M 5V PV PSS
[+5VDC Pot Supply][+5VDC Pot Supply]

Output of the Carriage Manager’s internalOutput of the Carriage Manager’s internal
+5VDC power supply is displayed. This voltage+5VDC power supply is displayed. This voltage
is used for control handle pots.is used for control handle pots.

 With the truck at rest, the value displayed With the truck at rest, the value displayed
should be 5 ±0.25V.should be 5 ±0.25V.

If the reading fluctuates by more than 0.25V inIf the reading fluctuates by more than 0.25V in
10 seconds, refer to 10 seconds, refer to Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Disconnect JPC12 and JPC4. MeasureDisconnect JPC12 and JPC4. Measure
55 ±0.25VDC between ±0.25VDC between PC12-1 anPC12-1 and PC12-12. d PC12-12. IfIf

not OK, replace the CM. If OK, plug innot OK, replace the CM. If OK, plug inconnectors, one at a time. Troubleshoot theconnectors, one at a time. Troubleshoot the
circuit that pulls the +5V down.circuit that pulls the +5V down.
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InpuInput A3t A355 -- BrkSenBrkSense [se [Brake Brake VVoltageoltage]]

InInppuut t AA3535 -- BrBrkSkSenensese
[Brake Voltage][Brake Voltage]

 The brake is activated by an  The brake is activated by an internal TM coilinternal TM coil
driver. The voltage measured at JPT20-14 isdriver. The voltage measured at JPT20-14 is
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If these results are not observed, refer toIf these results are not observed, refer toDiagnosis and Repair forDiagnosis and Repair for Test Test O30O30 –– BrakeBrake
(Pa(Pagege 6-16-136)36)..

SSttaatte  e  oof  f  BBrraakkee VVoollttaagge  e  DDiissppllaayyeedd

DDeeaaccttiivvaatteedd BB++

Deadman PedalDeadman Pedal
Depressed/TravelDepressed/Travel
RequestedRequested

7 to 11V 7 to 11V for appfor approx. 1rox. 1 sec,sec,
increasing to 15 to 28V increasing to 15 to 28V 
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InpuInput A37t A37 -- Str CStr Curr [Surr [Steer Mteer Motor otor CurreCurrent]nt]

InInpput ut A3A377 -- StStr r CuCurrrr
[Steer Motor Current][Steer Motor Current]

 The current the steer motor is drawing  The current the steer motor is drawing isis
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

SSttaatte  e  oof  f  MMoottoorr CCuurrrreennt  t  DDiissppllaayyeedd

 At rest At rest <2A <2A 

CClloocckkwwiisse  e  ((CCWW)  )  SStteeeerriinngg ––3300A  A  tto  o  ––5500A  A  

Counterclockwise (CCW)Counterclockwise (CCW)
SteeringSteering

30A to 50A 30A to 50A 

Note:Note: CW and CCW is drive unit direction. Open in CW and CCW is drive unit direction. Open in
 wire at JPT6-3 equals –199A. wire at JPT6-3 equals –199A.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDCCVV JJPPTT66--33 JJPPTT66--44
 At rest: approx. 2.5V At rest: approx. 2.5V
Steering CCW: <V at rest Steering CCW: <V at rest 
Steering CW: >V at rest Steering CW: >V at rest 

Replace TMReplace TM
Replace SteerReplace Steer
 Amplifier  Amplifier 
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InpuInput A4t A400 -- MiniSMiniSply ply [Mini [Mini Power Power SuppSupply]ly]

InInppuut t AA4040 -- MMininiSiSpplyly
[Mini Power Supply][Mini Power Supply]

Output of the Carriage Manager’s internalOutput of the Carriage Manager’s internal
power supply is displayed. This voltage is usedpower supply is displayed. This voltage is used
to power the mini power supply located on theto power the mini power supply located on the
mini-mast.mini-mast.

 With the truck at rest, the value displayed With the truck at rest, the value displayed
should be 8.5 to 11V.should be 8.5 to 11V.

 The readings associated with this input var The readings associated with this input varyy
depending on the load that is currently ondepending on the load that is currently on
connection JPC12-7. If the voltage displayed isconnection JPC12-7. If the voltage displayed is
not within the correct range, refer tonot within the correct range, refer to

 Test Test O63O63 –– MiniPwrSup [Mini Power MiniPwrSup [Mini Power Supply]Supply]
(pa(pagege 6-16-154)54)..
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InpInput A4ut A411 -- CM EPCM EPO [CM EO [CM EPO SePO Sensense]]

IInnppuut At A4411 -- CCM EM EPPOO
[CM EPO Sense][CM EPO Sense]

 The status of the Emergency Power Off (EPO The status of the Emergency Power Off (EPO))
switch (S21), as sensed by the switch (S21), as sensed by the CM, is displayed.CM, is displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

Code X6 is displayed when the truck cannotCode X6 is displayed when the truck cannot
determine EPO switch status. If the abovedetermine EPO switch status. If the above
results are observed, refer toresults are observed, refer to InInpuput At A4242 -- TMTM

EPO [TM EPO SEPO [TM EPO Sense] (paense] (pagege 6-61)6-61)..

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

SSttaatte  e  oof  f  SSwwiittcchh VVoollttaagge  e  DDiissppllaayyeedd

UUp  p  ((cclloosseedd)) BB++

DDoowwn  n  ((ooppeenn)) <<00..55V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDCCVV JJPPCC2222--2211 JJPPCC1144--1100
Switch closed: B+Switch closed: B+
Switch open: <0.5V Switch open: <0.5V 

Replace CMReplace CM
 T/S wiring, switch, T/S wiring, switch,
and connectionsand connections
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InpInput Aut A4242 -- TM ETM EPO [TPO [TM EPO M EPO SenSense]se]

IInnppuut At A4422 -- TTM M EEPPOO
[TM EPO Sense][TM EPO Sense]

 The status of the Emergency Power Off (EPO) The status of the Emergency Power Off (EPO)
switch (S21), as sensed by the TM, is displayed.switch (S21), as sensed by the TM, is displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If these results are observed, the TM EPOIf these results are observed, the TM EPO
circuit from S21, the Over-the-Mast (OTM)circuit from S21, the Over-the-Mast (OTM)
cable, the Fuse/Relay Card, and the wiring tocable, the Fuse/Relay Card, and the wiring to

the TM are good.the TM are good.

Code X6 is displayed when the truck cannotCode X6 is displayed when the truck cannot
determine EPO switch status. If the abovedetermine EPO switch status. If the above
results are observed, refer toresults are observed, refer to InInpuput At A4141 -- CMCM
EPO [CM EPEPO [CM EPO Sense] (pO Sense] (pageage 6-606-60))..

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSttaatte  e  oof  f  SSwwiittcchh VVoollttaagge  e  DDiissppllaayyeedd

UUp  p  ((cclloosseedd)) BB++

DDoowwn  n  ((ooppeenn)) <<00..55V  V  

StepStep
 Action/ Action/
Meter ScaleMeter Scale

((++) L) Leeaadd ((––)  L) Leeaadd EExxppeecctteed Rd Reessuullttss SStteep Pp Paasssseedd SStteep Fp Faaiilleedd

11
 With EPO switch With EPO switch
raised, disconnectraised, disconnect
 JPF4/Ohms JPF4/Ohms

 JF4-8 JF4-8 JF4-5JF4-5 Approx. 0 ohmsApprox. 0 ohms Perform step 2Perform step 2
 T/S OTM cable and T/S OTM cable and
connectionsconnections

22 DDCCVV JJPPTT2222--2211 TTPP44
Switch closed: B+Switch closed: B+
Switch open:Switch open:
<0.5V <0.5V 

Replace TMReplace TM
 T/S wiring and T/S wiring and
connectionsconnections
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Input AInput A6565 -- LH Mr Tmp [LLH Mr Tmp [Load Hanoad Handler Motdler Motor Tor Temp]emp]

InInpput ut AA6565 -- LLH H Mr Mr TmTmpp
[Load Handler Motor[Load Handler Motor

Temp]Temp]
Load Handler Motor (LHM) temperature isLoad Handler Motor (LHM) temperature is
displayed.displayed.

 While operating, the TM continuously monitors While operating, the TM continuously monitors
the load handler motor temperature. If thethe load handler motor temperature. If the
temperature gets too high, the fan circuit istemperature gets too high, the fan circuit is
activated by the TM. Fan activation shouldactivated by the TM. Fan activation should
occur at 120°F (49°C).occur at 120°F (49°C).

•• NoNormarmal opel operaratitionon: am: ambibienent to 25t to 259°9°FF
(126°C)(126°C)

•• OuOut-t-ofof--rarangnge coe code de TETE

•• CodCode Te TF diF displsplayeayed at d at 260260°F °F (12(127°C7°C) a) andnd

load handler functions are disabledload handler functions are disabled

 With the lift truck at rest and  With the lift truck at rest and at ambientat ambient
temperature, compare the temperaturetemperature, compare the temperature
displayed to the actual ambient temperature. Ifdisplayed to the actual ambient temperature. If
the temperatures are not within severalthe temperatures are not within several
degrees, refer to Diagnosis and Repair.degrees, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

RunRun Test Test O23O23 –– Fans (pageFans (page 6-133)6-133) to verify fans are functional. to verify fans are functional.

11  JPZ disconnected/ JPZ disconnected/
OhmsOhms

PPZZ--11 PPZZ--22 <1200 ohms if<1200 ohms if
LHM is cool toLHM is cool to
the touch.the touch.
>1200 ohms if>1200 ohms if
hot to the touchhot to the touch

Perform step 2Perform step 2 Replace LHMReplace LHM
 Temp Sensor  Temp Sensor 

22
 JPT24 JPT24
disconnected/disconnected/
OhmsOhms

 JT24-23 JT24-23 JT24-11JT24-11 Replace TMReplace TM
 T/S LHM Temp T/S LHM Temp
Sensor wiresSensor wires
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut A85A85 –– Trv PoTrv Pot [Tt [Travraverserse/Re/Reaceach Pot (Vh Pot (VR4)R4)]]

IInnppuutt AA8855 –– TTrrv Pv Poott
[Traverse/Reach Pot[Traverse/Reach Pot

(VR4)](VR4)]
 The voltage the CM reads from the The voltage the CM reads from the
traverse/reach pot (VR4) is displayed.traverse/reach pot (VR4) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the traverse/reach pot.adjust the traverse/reach pot. Refer toRefer to
Learn ConLearn Controls on trols on pagepage 3-33.3-33.

If code 8X is displayed during SelfTest, checkIf code 8X is displayed during SelfTest, check
the handle for excessive play. The handlethe handle for excessive play. The handle
should not have movement that allows it to goshould not have movement that allows it to go

 beyond the values listed while in the neutral beyond the values listed while in the neutral
position.position.

Move the traverse/reach pot from full traverseMove the traverse/reach pot from full traverseright through neutral to full traverse left,right through neutral to full traverse left,
observing the Operator Display.observing the Operator Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltage fluctuation  Voltage fluctuation indicates a indicates a bad cable bad cable or pot.or pot.
If the voltage is outside these limits or does notIf the voltage is outside these limits or does not
change in a smooth, linear fashion, refer tochange in a smooth, linear fashion, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

PPoossiittiioonn VVoollttaagge  e  DDiissppllaayyeedd

 Traverse Right (handle Traverse Right (handle
pulled back)pulled back) <4.4V <4.4V 

NNeeuuttrraall 22..225  5  tto  o  22..7755V  V  

 Traverse Left (handle Traverse Left (handle
pushed forward)pushed forward)

>0.4>0.4

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDiissccoonnnneecct  t  JJPPLL11//DDCCVV JJLL11--99 JJLL11--1122 >>44VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22
Disconnect JPL1 andDisconnect JPL1 and
 JPC4/Ohms JPC4/Ohms

 JL1-11 JL1-11 JC4-4JC4-4 0 Ohms0 Ohms Perform step 3Perform step 3 T/S wiringT/S wiring

33
Disconnect JPC4. <1V should be displayed with A85 selected. If not, replace CM. If OK, connect aDisconnect JPC4. <1V should be displayed with A85 selected. If not, replace CM. If OK, connect a
 jumper (at the CM) between J jumper (at the CM) between JC4-2 and JC4-4. The display shC4-2 and JC4-4. The display should read >4 with A85 selected. If not,ould read >4 with A85 selected. If not,

replace the CM. If the correct values are displayed, verify wiring to VR4. If OK, replace pot.replace the CM. If the correct values are displayed, verify wiring to VR4. If OK, replace pot.
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpuInputt A86A86 –– Trv PTrv Posn [osn [TraTraverse verse PositPosition Fion Feedbaeedback Pock Pot (VRt (VR5)]5)]

IInnppuutt AA8866 –– TTrv rv PPoossnn
[Traverse Position[Traverse Position

Feedback Pot (VR5)]Feedback Pot (VR5)]
 The voltage the CM reads from the traverse The voltage the CM reads from the traverse
position feedback pot (VR5) is displayed.position feedback pot (VR5) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the traverse position feedbackadjust the traverse position feedback
pot.pot. Refer to Learn Controls onRefer to Learn Controls on
papagege 3-3-3333..

 Traverse the mini-mast from full right to full Traverse the mini-mast from full right to full
left, observing the Operator Display.left, observing the Operator Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltage fluctuation  Voltage fluctuation indicates a indicates a bad cable bad cable or pot.or pot.
If the voltage is outside these limits or does notIf the voltage is outside these limits or does not
change in a smooth, linear fashion, refer tochange in a smooth, linear fashion, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

MMiinnii--MMaasst t  PPoossiittiioonn VVoollttaagge e DDiissppllaayyeedd

FFuulllly  y  LLeefftt >>00..22V  V  

CCeenntteerr 22..225  5  tto  o  22..7755V  V  

FFuulllly  y  RRiigghhtt <<44..88V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 VR5/DCV  VR5/DCV 

 JK2-1 JK2-1 JK2-3JK2-3 Approx. 5VApprox. 5V Perform step 2Perform step 2 T/S wiringT/S wiring

22
Disconnect JPC24Disconnect JPC24
and JPK-2/Ohmsand JPK-2/Ohms

 JC24-18 JC24-18 JK2-2JK2-2 0 ohms0 ohms Perform step 3Perform step 3 T/S wiringT/S wiring

33
Disconnect JPS27. <1V should be displayed with A86 selected. If not, replace CM. If OK, connect aDisconnect JPS27. <1V should be displayed with A86 selected. If not, replace CM. If OK, connect a
 jumper between JS27-14 and JPC jumper between JS27-14 and JPC4-1. The display should read >4 with A86 selected. If not, replac4-1. The display should read >4 with A86 selected. If not, replacee
the CM. If the correct values are displayed, replace pot.the CM. If the correct values are displayed, replace pot.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut A87A87 –– Rot PRot Pot [Rot [Rotaotate Cote Commmmand Pand Pot (Vot (VR3)R3)]]

IInnppuutt AA8877 –– RRoot t PPoott
[Rotate Command Pot[Rotate Command Pot

(VR3)](VR3)]
 The voltage the CM reads from the rotate The voltage the CM reads from the rotate
command pot (VR3) is displayed.command pot (VR3) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the rotate pot.adjust the rotate pot. Refer to LearnRefer to Learn
ContrControls on ols on pagepage 3-333-33..

If code 8V is displayed during SelfTest, checkIf code 8V is displayed during SelfTest, check
the knob for excessive play. The knob shouldthe knob for excessive play. The knob should
not have movement that allows it to go beyondnot have movement that allows it to go beyond
the values listed while in the neutral position.the values listed while in the neutral position.

Move the rotate pot from full cloMove the rotate pot from full clockwise throughckwise through

neutral to full counterclockwise, observing theneutral to full counterclockwise, observing theOperator Display.Operator Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltage fluctuation  Voltage fluctuation indicates a indicates a bad cable bad cable or pot.or pot.
If the voltage is outside these limits or does notIf the voltage is outside these limits or does not

change in a smooth, linear fashion, refer tochange in a smooth, linear fashion, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

RRoottaatte  e  PPoossiittiioonn VVoollttaagge  e  DDiissppllaayyeedd

FFuulll  l  CClloocckkwwiissee >>00..44

NNeeuuttrraall 22..225  5  tto  o  22..7755V  V  

FFuulll  l  CCoouunntteerrcclloocckkwwiissee <<44..44V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPL1/DCV  JPL1/DCV 

 JL1-9 JL1-9 JL1-13JL1-13 >4V>4V Perform step 2Perform step 2 T/S wiringT/S wiring

22
Disconnect JPL1Disconnect JPL1
and JPC12/Ohmsand JPC12/Ohms

 JL1-10 JL1-10 JC12-5JC12-5 0 ohms0 ohms Perform step 3Perform step 3 T/S wiringT/S wiring

Disconnect JPC12 and JPC4. >4V should be displayed with A87 selected. If not, replace CM. If OK,Disconnect JPC12 and JPC4. >4V should be displayed with A87 selected. If not, replace CM. If OK,
connect a jumper (at the CM) between PC12-5 and PC4-2. The display should read <1V with A87connect a jumper (at the CM) between PC12-5 and PC4-2. The display should read <1V with A87
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InputInput A88A88 –– Rot Rot Posn Posn [Rot[Rotate ate PositPosition ion FeedbaFeedback Pock Pot (Vt (VR6)]R6)]

IInnppuutt AA8888 –– RRoot t PPoossnn
[Rotate Position[Rotate Position

Feedback Pot (VR6)]Feedback Pot (VR6)]
 The voltage the CM reads from the rotate The voltage the CM reads from the rotate
position feedback pot (VR6) is displayed.position feedback pot (VR6) is displayed.

NNOTEOTE:: Run Learn after you Run Learn after you replace, repair, orreplace, repair, or
adjust the rotate position feedback pot.adjust the rotate position feedback pot.
Refer to LeaRefer to Learn Controlrn Controls on pages on page 3-333-33..

Rotate the load handler from full clockwise toRotate the load handler from full clockwise to
full counterclockwise, observing the Operatorfull counterclockwise, observing the Operator
Display.Display.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 Voltage fluctuation  Voltage fluctuation indicates a indicates a bad cable bad cable or pot.or pot.
If the voltage is outside these limits or does notIf the voltage is outside these limits or does not
change in a smooth, linear fashion, refer tochange in a smooth, linear fashion, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

RRoottaatte  e  PPoossiittiioonn VVoollttaagge  e  DDiissppllaayyeedd

FFuulll  l  CClloocckkwwiissee <<44..55V  V  

SSttrraaiigghht  t  AAhheeaadd 22..225  5  tto  o  22..7755V  V  

FFuulll  l  CCoouunntteerrcclloocckkwwiissee >>00..55V  V  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

11 DDiissccoonnnneecct  t  JJPP44//DDCCVV JJ44--11 JJ44--33 >>44VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22
Disconnect JP4 andDisconnect JP4 and
 JPC24/Ohms JPC24/Ohms

 J4-2 J4-2 JC24-15JC24-15 0 Ohms0 Ohms Perform step 3Perform step 3 T/S wiringT/S wiring

33
Disconnect JPS27 and JPC12. <1V should be displayed with A88 selected. If not, replace CM. If OK,Disconnect JPS27 and JPC12. <1V should be displayed with A88 selected. If not, replace CM. If OK,
connect a jumper (at the CM) between JC24-15 and JC12-1. The display should read >4 with A88connect a jumper (at the CM) between JC24-15 and JC12-1. The display should read >4 with A88
selected. If not, replace the CM. If the correct values are displayed, replace VR6.selected. If not, replace the CM. If the correct values are displayed, replace VR6.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut A89A89 –– MinMiniPriPres [Mines [Mini-Mi-Mast Preast Pressussure Sensre Sensor]or]

IInnppuutt AA8899 –– MMiinniiPPrreess
[Mini-Mast Pressure[Mini-Mast Pressure

Sensor]Sensor]
 Voltage from the mini-mast pressure sensor is Voltage from the mini-mast pressure sensor is
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

 The voltage displayed should increase and The voltage displayed should increase and
decrease linearly as the load weight is increaseddecrease linearly as the load weight is increased

or decreased. If it does not, refer to Diagnosisor decreased. If it does not, refer to Diagnosis
and Repair.and Repair.

Diagnosis and RepairDiagnosis and Repair

LLooaad  d  WWeeiigghhtt VVoollttaagge  e  DDiissppllaayyeedd

0 lb. (no load) - 0 lb. (no load) - Load HandlerLoad Handler
raised 4 in. (102 mm)raised 4 in. (102 mm)

 Approx. 1.5V  Approx. 1.5V 

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd

ExpectedExpected
ResultsResults

SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DCV DCV 

 JPT20-4 JPT20-4 JPT20-6JPT20-6
10.5 to 13V 10.5 to 13V 

PPeerfrfoorm rm sstetep p 22 RReeppllaacce e TTMM

22 JJPP4466--11

 JP46-3 JP46-3

PPeerfrfoorm rm sstetep p 33 TT//S S hhaarnrneessss

33  Attach pressure Attach pressure
gauge to G1/DCV gauge to G1/DCV 

 JP46-2 JP46-2 1V at 0 psi. 1V1V at 0 psi. 1V
increase perincrease per
1000 psi1000 psi

Perform step 4Perform step 4
Replace PressureReplace Pressure
 Transducer  Transducer 

44 JJPPTT2244--1199 JJPPTT2244--66 RReeppllaacce  e  TTMM TT//S  S  hhaarrnneessss

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 66--6677
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IInpnpuutt A9A900 –– TM TM B+B+KeKeyy

IInnppuutt AA9900 –– TTM M BB++KKeey y 

 The voltage the TM is reading at JPT14- The voltage the TM is reading at JPT14-12 is12 is
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

NoNomiminanal Bl Batattetery ry VVololtatagege VVololtatage ge DiDispsplalayeyedd

4488VV 4444..0  0  tto  o  5522..00V  V  
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

IInpnpuutt AA9191 –– CCM B+M B+KKeyey

IInnppuutt AA9911 –– CCM M BB++KKeey y 

 The voltage the CM is reading at JPC14 The voltage the CM is reading at JPC14-12 is-12 is
displayed.displayed.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

NoNomiminanal Bl Batattetery ry VVololtatagege VVololtatage ge DiDispsplalayeyedd

4488VV 4444..0  0  tto  o  5522..00V  V  
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InpuInput A94t A94 -- Trv CuTrv Curr [Trr [Traversraverse Solene Solenoid (SOoid (SOL7)]L7)]

InInpput ut A9A944 -- TTrv rv CuCurrrr
[Traverse Solenoid[Traverse Solenoid

(SOL7)](SOL7)]
 The current the traverse solenoid (SOL7) is The current the traverse solenoid (SOL7) is
drawing, as read by the CM, is drawing, as read by the CM, is displayed indisplayed in
milliamps.milliamps.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

SSttaattee CCuurrrreennt  t  DDiissppllaayyeed  d  ((mmAA))

NNeeuuttrraall 0  0  tto  o  44

 Traverse Requested Traverse Requested up to 650up to 650

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPC20/Ohms JPC20/Ohms

 JC20-20 JC20-20 JC20-17JC20-17 Approx. 30 ohmsApprox. 30 ohms Perform step 2Perform step 2
 T/S wiring, T/S wiring,
connections, andconnections, and
solenoid coilsolenoid coil

22

DCV DCV 

SOL7-1SOL7-1

 JPC14-1 JPC14-1

BB++ PPeerrffoorrm  m  sstteep  p  33
 T/S wiring, T/S wiring,
connections, andconnections, and
Fuse/Relay CardFuse/Relay Card

33 JJCC2200--2200
Ramp from B+Ramp from B+
(OFF) to approx.(OFF) to approx.
31V (ON)31V (ON)

Check SOL7 forCheck SOL7 for
mechanicalmechanical
 binding. binding.

 T/S B+K2.  T/S B+K2. If OK,If OK,
replace CMreplace CM
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpuInput A95t A95 -- Rot CRot Curr [Rurr [Rotatotate Solee Solenoid (noid (SOL8)SOL8)]]

InInppuut t AA9595 -- RoRot t CCuurrrr
[Rotate Solenoid (SOL8)][Rotate Solenoid (SOL8)]

 The current the rotate solenoid (SOL8) is The current the rotate solenoid (SOL8) is
drawing, as read by the CM, is displayed drawing, as read by the CM, is displayed inin
milliamps.milliamps.

 The input is good if the value displayed is The input is good if the value displayed is
 within these limits: within these limits:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSttaattee CCuurrrreennt  t  DDiissppllaayyeed  d  ((mmAA))

NNeeuuttrraall 0  0  tto  o  44

 Traverse Requested Traverse Requested up to 550up to 550

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPC20/Ohms JPC20/Ohms

 JC20-16 JC20-16 JC20-13JC20-13 Approx. 30 ohmsApprox. 30 ohms Perform step 2Perform step 2
 T/S wiring, T/S wiring,
connections, andconnections, and
solenoid coilsolenoid coil

22

DCV DCV 

SOL8-1SOL8-1

 JPC14-1 JPC14-1

BB++ PPeerrffoorrm  m  sstteep  p  33
 T/S wiring, T/S wiring,
connections, andconnections, and
Fuse/Relay CardFuse/Relay Card

33 JJPPCC2200--1166
Ramp from B+Ramp from B+
(OFF) to approx.(OFF) to approx.

32V (ON)32V (ON)

Check SOL8 forCheck SOL8 for
mechanicalmechanical

 binding. binding.

 T/S B+K2.  T/S B+K2. If OK,If OK,
replace CMreplace CM
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InpuInput A95t A95 -- Rot CRot Curr [Rurr [Rotate otate SolenSolenoid (Soid (SOL8)]OL8)]

https://www.forkliftpdfmanuals.com/



66--772  2  PPuubblliiccaattiioonn:  :  11008899004400,  ,  RRee--iissssuueedd:  :  115  5  JJuun  n  22001100
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Digital InputsDigital Inputs

Section 6.Section 6. Electrical TestsElectrical Tests

Digital InputsDigital Inputs

 A Diagnosis and Repair table is provided f A Diagnosis and Repair table is provided foror
most inputs. If an input is not within themost inputs. If an input is not within the
specified limits, refer to the Diagnosis andspecified limits, refer to the Diagnosis and
Repair table.Repair table.

 Through  Through the the process of process of elimination, elimination, these tablesthese tables
provide a step-by-step approach to diagnose aprovide a step-by-step approach to diagnose a
problem and provide the necessary correctiveproblem and provide the necessary corrective
action. See the example below.action. See the example below.

Example Diagnosis and Repair TableExample Diagnosis and Repair Table

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed d  RReessuullttss SStteep p  PPaasssseedd SStteep p  FFaaiilleedd

Do theDo the
testingtesting
in thisin this
order.order.

 This colum This column identifiesn identifiesany actions requiredany actions required
 before testing the before testing the
circuit, such ascircuit, such as
disconnecting certaindisconnecting certain
connectors. If noconnectors. If no
instructions are given,instructions are given,
all circuits should beall circuits should be
connected.connected.
Note:Note: If something If something
 was disconnected in was disconnected in
the prior step,the prior step,
reconnect it beforereconnect it before
performing the nextperforming the next
step.step.

 This column also This column alsoidentifies the requiredidentifies the required
setting on the metersetting on the meter
for this step.for this step.

ProbeProbe
point forpoint for
thethe
positivepositive
(+) meter(+) meter
lead.lead.

ProbeProbe
point forpoint for
thethe
negativenegative
(–) meter(–) meter
lead.lead.

 The reading required The reading required
to consider the step ato consider the step a
success.success.

 The next The next
action toaction to
perform if theperform if the
ExpectedExpected
Results areResults are
met.met.

 The next The next
action toaction to
perform ifperform if
thethe
ExpectedExpected
Results areResults are
not not  met. met.

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 66--7733

  

SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpuInputt I00I00 –– Dman Dman S23 S23 [Car[Carriage riage DeadmDeadman an SwitcSwitch (Sh (S23)]23)]

IInnppuutt II0000 –– DDmmaan n SS2233
[Carriage Deadman[Carriage Deadman

Switch (S23)]Switch (S23)]
 The status of the Carriage Deadman  The status of the Carriage Deadman SwitchSwitch
(S23), as seen by the CM, is displayed.(S23), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

PPeeddaal  l  PPoossiittiioonn VVaalluue  e  DDiissppllaayyeedd

UUpp OOfff  f  

DDoowwnn OOnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
S23/DCV S23/DCV 

SS2233--11 SS2233--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPCC2222--77 JJPPCC2222--1111
Pedal Up: Approx. 5V Pedal Up: Approx. 5V 
Pedal Down: <1V Pedal Down: <1V 

Replace CMReplace CM
 T/S switc T/S switch, wiring,h, wiring,
and connectionsand connections
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InpInputut I02I02 –– LifLift S11 [t S11 [LifLift Reft Referenerence Prce Prox (Sox (S11)11)]]

IInnppuutt II0022 –– LLiifft t SS111 1 [[LLiifftt
Reference Prox (S11)]Reference Prox (S11)]

 The status of the Lift Reference Prox (S11), as The status of the Lift Reference Prox (S11), as
seen by the TM, is displayed.seen by the TM, is displayed.

 The display should ind The display should indicate S11 is below (Bicate S11 is below (Belw)elw)
 when near the mast crosstie and above (Abve) when near the mast crosstie and above (Abve)  
 when the telescopic is raised above the switch. when the telescopic is raised above the switch.

 V Verify clearance between the switch anderify clearance between the switch and
telescopic is 0.19 ±0.06 in. (4.8 ±1.5 mm).telescopic is 0.19 ±0.06 in. (4.8 ±1.5 mm).

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcch  h  SSttaattee VVaalluue  e  DDiissppllaayyeedd

NNeeaar  r  mmeettaall BBeellw  w  

 Away from metal Away from metal AbveAbve

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPS8/DCV  JPS8/DCV 

PPSS88--11 PPSS88--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPTT2222--77 JJPPFF33--1111
 Above: Approx. 5V  Above: Approx. 5V 

Below: <1V Below: <1V 

Replace TMReplace TM
 T/S switch, wiring, T/S switch, wiring,

and connectionsand connections
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InpuInputt I04I04 –– BypaBypass S7 ss S7 [Lift[Lift/Low/Lower Inher Inhibit Bibit Bypasypass Sws Switch itch (S7)](S7)]

IInnppuutt II0044 –– BByyppaasss Ss S77
[Lift/Lower Inhibit[Lift/Lower Inhibit

Bypass Switch (S7)]Bypass Switch (S7)]
 The status of the Lift/Lower Inhibit Bypa The status of the Lift/Lower Inhibit Bypassss
Switch (S7), as seen by the CM, is displayed.Switch (S7), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcch  h  SSttaattee VVaalluue  e  DDiissppllaayyeedd

CClloosseedd IInn

OOppeenn OOuut  t  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPC12 and JPC12 and
 JPC4/Ohms JPC4/Ohms

 JC12-8 JC12-8 JC4-2JC4-2
Switch depressed:Switch depressed:
0 ohms0 ohms

Replace CMReplace CM
 T/S switch, wiring, T/S switch, wiring,
and connectionsand connections
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InInpuputt I1I144 –– FUFU1 1 SeSensnsee

IInnppuutt II1144 –– FFUU1 1 SSeennssee

 The absence or presence of B+ to the load side The absence or presence of B+ to the load side
of the STR contactor is displayed.of the STR contactor is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Code 4BCode 4B - If >4V is displayed with the  - If >4V is displayed with the contactorcontactoropen, check for shorts to frame. Remove theopen, check for shorts to frame. Remove the
sense wire from JPT22-19. If the voltage goessense wire from JPT22-19. If the voltage goes
away, locate the cause of the short. If theaway, locate the cause of the short. If the

 voltage remains >4V with the sense lead voltage remains >4V with the sense lead
disconnected, replace the TM.disconnected, replace the TM.

Code 4CCode 4C - Check FU1 and the STR contactor - Check FU1 and the STR contactor
tips.tips.

Diagnosis and RepairDiagnosis and Repair

SSTTR  R  SSttaattee VVaalluue  e  DDiissppllaayyeedd

OOppeenn <<44V  V  **

CClloosseedd BB++

** Allow approx. 7 minutes  Allow approx. 7 minutes for voltage to drop befor voltage to drop belowlow
4V after STR contactor opens.4V after STR contactor opens.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
STR ContactorSTR Contactor
pushed inpushed in

 JPT22-19 JPT22-19 TP4TP4 B+B+ Replace TMReplace TM
 T/S wiring, T/S wiring,
connections, andconnections, and
contactor contactor 
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InpInputut I15I15 –– HorHorn Sn S3 [H3 [Horn orn SwSwitcitch (h (S3)S3)]]

IInnppuutt II1155 –– HHoorrn n SS33
[Horn Switch (S3)][Horn Switch (S3)]

 The status of the Horn Switch (S3), as seen by The status of the Horn Switch (S3), as seen by
the CM, is displayed.the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcch  h  SSttaattee VVaalluue  e  DDiissppllaayyeedd

OOuutt OOuut  t  

DDeepprreesssseedd IInn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPC12/Ohms JPC12/Ohms

 JC12-10 JC12-10 JC12-12JC12-12

Switch depressed:Switch depressed:
0 ohms0 ohms
Switch notSwitch not
depressed: opendepressed: open

Replace CMReplace CM
 T/S switch, wiring, T/S switch, wiring,
and connectionsand connections
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InpInputut I19I19 –– TrTrac RPac RPM [TM [Tracractiotion Motn Motor RPor RPM]M]

IInnppuutt II1199 –– TTrraac c RRPPMM
[Traction Motor RPM][Traction Motor RPM]

 The output from the Traction Motor Encoder The output from the Traction Motor Encoder
(TME), as seen by the TPA, is displayed.(TME), as seen by the TPA, is displayed.

 The Display shows rpm as measured by the The Display shows rpm as measured by the
 TPA. The RPM reading  TPA. The RPM reading should show a linearshould show a linear
increase to maximum RPM.increase to maximum RPM.

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPTA4/DCV  JPTA4/DCV 

 JPTA1-26 JPTA1-26
 JPTA1-7 JPTA1-7

4.5 to 5.5V 4.5 to 5.5V 

PePerfrform orm ststep ep 22 ReReplplacace e TPTPA A 

22

DCV DCV 

 JPTA2-1 JPTA2-1
Perform step 3Perform step 3

 T/S harness T/S harness
33 JJPPTTAA22--44 PPeerrffoorrm  m  sstteep  p  44

44 JJPPTTAA11--3311
 JPTA1-7 JPTA1-7

Stationary: >3.5V or <0.5V Stationary: >3.5V or <0.5V 
Running: Approx. 2V Running: Approx. 2V 

Replace TPA Replace TPA 
 T/S wiring. If T/S wiring. If
OK, replaceOK, replace
 TME TME55 JJPPTTAA11--3322
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InpInputut I20I20 –– LifLift RPt RPM [LM [Lift ift MotMotor or RPMRPM]]

IInnppuutt II2200 –– LLiifft t RPRPM M [[LLiifftt
Motor RPM]Motor RPM]

 The output from the Lift Motor Encoder (LME), The output from the Lift Motor Encoder (LME),
as seen by the LPA, is displayed.as seen by the LPA, is displayed.

 The Display shows rpm as measured by the The Display shows rpm as measured by the
LPA. The RPM reading should show a linearLPA. The RPM reading should show a linear
increase to maximum RPM.increase to maximum RPM.

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPLA2/DCV  JPLA2/DCV 

 JPLA1-26 JPLA1-26
 JPLA1-7 JPLA1-7

4.5 to 5.5V 4.5 to 5.5V 

PePerforform srm stetep 2p 2 ReReplplacace Le LPA PA 

22

DCV DCV 

 JPLA2-1 JPLA2-1
Perform step 3Perform step 3

 T/S harness T/S harness
33 JJPPLLAA22--44 PPeerrffoorrm  m  sstteep  p  44

44 JJPPLLAA11--3322
 JPLA1-7 JPLA1-7

Stationary: >3.5V or <0.5V Stationary: >3.5V or <0.5V 
Running: Approx. 2V Running: Approx. 2V 

PePerforform rm ststep ep 55 T/T/S S wiwirere
connections. If OK,connections. If OK,
replace LMEreplace LME55 JJPPLLAA11--3311 RReeppllaacce  e  LLPPA  A  
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InpInputut I23I23 –– Can Can Bus [Bus [CAN CCAN Comommunmunicaicatiotion]n]

IInnppuutt II2233 –– CCaan n BBuuss
[CAN Communication][CAN Communication]

 V Verification that the TM is communicating witherification that the TM is communicating with
the CM, TPA, LPA, Display Interface the CM, TPA, LPA, Display Interface Card, andCard, and
GM is displayed.GM is displayed.

 The information below is for a truck that The information below is for a truck that
displays a code during SelfTest. If the code isdisplays a code during SelfTest. If the code is
displayed after a successful SelfTest, refer todisplayed after a successful SelfTest, refer to
“Troubleshooting Communication Error Codes“Troubleshooting Communication Error Codes
(5x Ser(5x Series)” oies)” on pagn pagee 5-195-19..

 The input is good if these values (letters) are The input is good if these values (letters) are
displayed:displayed:

•• CC - CM is communicating with the TM - CM is communicating with the TM

•• D -D - Display Interface Card isDisplay Interface Card is

communicating with the TMcommunicating with the TM

•• LL - LPA is communicating with the TM- LPA is communicating with the TM

•• TT - TPA is communicating with the TM- TPA is communicating with the TM

•• WW - Guidance Manager is communicating - Guidance Manager is communicating
 with the TM (wire guidance on with the TM (wire guidance only).ly).

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

L is missingL is missing

11 DDCCVV JJPPLLAA11--11 BB–  –  ((oon  n  aammpp)) BB++ PPeerrffoorrm  m  sstteep  p  22
 T/S B+ from K2 T/S B+ from K2
Relay Relay 

22 JJPPLLAA1  1  aannd  d  JJPPTT1144
disconnecteddisconnected
/Ohms/Ohms

 JLA1-35 JLA1-35 JT14-4JT14-4
0 ohms0 ohms

Perform step 3Perform step 3
Repair/replaceRepair/replace
harnessharness33 JJLLAA11--2233 JJTT1144--1111 RReeppllaacce  e  LLPPA  A  

T is missingT is missing

11 DDCCVV JJPPTTAA11--11 BB–  –  ((oon  n  aammpp)) BB++ PPeerrffoorrm  m  sstteep  p  22
 T/S B+ from K2 T/S B+ from K2
Relay Relay 

22 JJPPTTAA1  1  aanndd
 JPT14 JPT14
disconnecteddisconnected

 JTA1-35 JTA1-35 JT14-4JT14-4

0 ohms0 ohms

Perform step 3Perform step 3
Repair/replaceRepair/replace
harnessharness
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/Ohms/Ohms

harnessharness

33 JJTTAA11--2233 JJTT1144--1111 RReeppllaacce  e  TTPPA  A  
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InpInputut I23I23 –– Can Can Bus [Bus [CACAN CoN Commmmuniunicatcationion]]

W is missingW is missing

11 DDCCVV JJPPSS66--1111 JJPPSS66--2244 BB++ PPeerrffoorrm  m  sstteep  p  22  T/S B+ from K2 T/S B+ from K2
Relay Relay 

22 JJPPSS4  4  aannd  d  JJPPTT1144
disconnecteddisconnected
/Ohms/Ohms

PPSS44--55 JJTT1144--44
0 ohms0 ohms

Perform step 3Perform step 3
Repair/replaceRepair/replace
harnessharness33 PPSS44--66 JJTT1144--1111 PPeerrffoorrm  m  sstteep  p  44

44

Disconnect JPW1 and JPW2. If the “Disconnect JPW1 and JPW2. If the “WW””  appears with the cables disconnected, troubleshoot wiring andappears with the cables disconnected, troubleshoot wiring and
antenna coils to determine which sensor/cable is dragging the GM down. If the “antenna coils to determine which sensor/cable is dragging the GM down. If the “WW” still does not” still does not
display, inspect the GM firmware for correct installation.display, inspect the GM firmware for correct installation. See “Guidance Manager FirmwareSee “Guidance Manager Firmware
ReplaReplacemecement” on pagent” on page 7-56.7-56.  If correctly installed, replace GM.If correctly installed, replace GM.

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd
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InpuInputt I24I24 –– Str Str Home Home [Hom[Home Se Steer teer ProxiProximity mity SensSensor]or]

IInnppuutt II2244 –– SSttr r HHoommee
[Home Steer Proximity[Home Steer Proximity

Sensor]Sensor]
 The state of the Home Steer Proximity Sensor The state of the Home Steer Proximity Sensor,,
as seen by the TM, is displayed.as seen by the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to

Diagnosis and Diagnosis and Repair.Repair.
NNOTEOTE:: If the input is bad, pass a screwdriver orIf the input is bad, pass a screwdriver or

metal ruler under the sensor to activatemetal ruler under the sensor to activate
it. If this produces desired results,it. If this produces desired results,
adjust switch gap to 0.19 ±0.06 adjust switch gap to 0.19 ±0.06 in.in.
(4.(4.88 ±1.±1.5 mm5 mm).).

Diagnosis and RepairDiagnosis and Repair

Steer ProxSteer Prox
 Val Valueue

DisplayedDisplayed
LEDLED

(on sensor)(on sensor)

OOvveer  r  mmeettaall OOnn OOnn

NNoot  t  oovveer  r  mmeettaall OOffff OOfff  f  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPA7-3 JPA7-3 JPA7-2JPA7-2

10.5 to 13V 10.5 to 13V 

PPeerfrfoorm rm sstteep 3p 3 PPeerfrfoorm rm sstteep 2p 2

22 JJPPTT2200--99 JJPPTT2222--1111

Replace/replaceReplace/replace

harnessharness Replace TMReplace TM

33 JJPPAA77--11 JJPPAA77--22 Sensor over metal:Sensor over metal:
<1V <1V 
Sensor not overSensor not over
metal: Approx. 5V metal: Approx. 5V 

Perform Step 4Perform Step 4
 Adjust/replace Adjust/replace
sensor sensor 

44 JJPPTT2222--33 JJPPTT2200--1111 RReeppllaacce  e  TTMM
Repair/replaceRepair/replace
harnessharness
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InpInputut I25I25 –– Str EStr Encdncdr [Str [Steer Meer Motootor Encr Encodeoder]r]

IInnppuutt II2255 –– SSttr r EEnnccddrr
[Steer Motor Encoder][Steer Motor Encoder]

 The Steer Motor feedback Encoder input The Steer Motor feedback Encoder input
(counts) to the TM is displayed.(counts) to the TM is displayed.

 A three digit number is displayed, repr A three digit number is displayed, representingesenting
the number of steer motor encoder counts.the number of steer motor encoder counts.

 When the  When the count exceeds 255count exceeds 255, it , it starts over starts over at 0.at 0.
If the count goes below 0, it starts over at 255.If the count goes below 0, it starts over at 255.

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep

 Action/ Action/

Meter ScaleMeter Scale ((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPE4-1 JPE4-1

 JPE4-4 JPE4-4

1100..5  5  tto  o  1133VV PPeerrffoorrm  m  sstteep  p  22 PPeerrffoorrm  m  sstteep  p  66

22 JJPPEE44--33

Stationary:Stationary:
>4V or <0.5V >4V or <0.5V 
 Turning: Turning:
 Approx. 2.5V  Approx. 2.5V 

Perform step 3Perform step 3 Replace Steer MotorReplace Steer Motor
Encoder Encoder 33 JJPPEE44--22 PPeerrffoorrm  m  sstteep  p  44

44 JJPPTT2222--99

 JPT10-9 JPT10-9

Perform step 5Perform step 5 Repair/replaceRepair/replace
harnessharness55 JJPPTT2222--1100 RReeppllaacce  e  TTMM

66 JJPPTT2200--77 1100..5  5  tto  o  1133V  V  
Repair/replaceRepair/replace
harnessharness

Replace TMReplace TM
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I26I26 –– MaiMain Ht Ct [n Ht Ct [MaiMain Lifn Lift Heigt Height Enht Encodcoder]er]

IInnppuutt II2266 –– MMaaiin n HHt t CCtt
[Main Lift Height[Main Lift Height

Encoder]Encoder]
 The Main  The Main Lift Height Lift Height Encoder input Encoder input to the to the TM isTM is
displayed.displayed.

 A three digit number is displayed, repr A three digit number is displayed, representingesenting
the number of pulses counted. The countthe number of pulses counted. The count
should increase during lower and decreaseshould increase during lower and decrease
during lift. When the count exceeds 255, itduring lift. When the count exceeds 255, it
starts over at 0. If the count goes below 0, itstarts over at 0. If the count goes below 0, it
starts over at 255.starts over at 255.

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPE5A-1 JPE5A-1 JPE5A-4JPE5A-4 10.5 to 13V10.5 to 13V Perform step 2Perform step 2 Repair/replace wiringRepair/replace wiring

22
 JPE5A-3 JPE5A-3
(Channel A)(Channel A)

 JPE5A-4 JPE5A-4 Not lifting orNot lifting or
lowering mainlowering main
mast: Approx. 5 ormast: Approx. 5 or
<1V <1V 
Lifting or loweringLifting or lowering
main mast: Approx.main mast: Approx.
2.3V 2.3V 

Perform step 3Perform step 3
Replace HeightReplace Height
Encoder Encoder 

33
 JPE5A-2 JPE5A-2
(Channel B)(Channel B)

Perform step 4Perform step 4

44
 JPT22-5 JPT22-5
(Channel A)(Channel A)

 JPT10-4 JPT10-4

Perform step 5Perform step 5

Repair/replace wiringRepair/replace wiring

55  JPT22-12 JPT22-12
(Channel B)(Channel B)

Replace TMReplace TM
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InpInputut I32I32 –– DmaDman S2 [Bn S2 [Brakrake Deade Deadman Sman Switwitch (Sch (S2)]2)]

IInnppuutt II3322 –– DDmmaan n SS22
[Brake Deadman Switch[Brake Deadman Switch

(S2)](S2)]
 The state of  The state of the Brake the Brake Deadman Switch Deadman Switch (S2), as(S2), as
seen by the TM (via over-the-mast cable), isseen by the TM (via over-the-mast cable), is
displayed.displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to

Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

PPeeddaal  l  PPoossiittiioonn VVaalluue  e  DDiissppllaayyeedd

UUpp UUpp

DDoowwnn DDoowwnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
S2/DCV S2/DCV 

S2-1S2-1
at cableat cable S2-3S2-3

at cableat cable

1100..1  1  tto  o  1133VV PPeerrffoorrm  m  sstteep  p  22 PPeerrffoorrm  m  sstteep  p  44

22
DisconnectDisconnect
S2/DCV S2/DCV 

S2-2S2-2
at cableat cable

 Approx. 4.5V Approx. 4.5V Perform step 3Perform step 3 Perform step 5Perform step 5

33 DDCCVV JJPPTT2222--88 JJPPTT1144--33
Deadman up: approx. 5V Deadman up: approx. 5V 

Deadman down: <1V Deadman down: <1V 
RReeppllaacce  e  TTMM RReeppllaacce  e  SS22

44

DisconnectDisconnect
S2/OhmsS2/Ohms

S2-1S2-1
at cableat cable

 JPT14-5 JPT14-5

 Approx. 1 ohm Approx. 1 ohm

Perform step 5Perform step 5

Repair/replaceRepair/replace
 wiring wiring

55
S2-3S2-3
at cableat cable

 JPT14-3 JPT14-3 Perform step 6Perform step 6

66
S2-2S2-2
at cableat cable

 JPT22-8 JPT22-8 Perform step 3Perform step 3
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InpuInputt I33I33 –– Str EStr Enc1On nc1On [Stee[Steering Ering Encodncoder Coer Connect nnect DetecDetect 1]t 1]

IInnppuutt II3333 –– SSttr r EEnncc11OOnn
[Steering Encoder[Steering Encoder

Connect Detect 1]Connect Detect 1]
 V Verification that the E1 channel of the Serification that the E1 channel of the Steeringteering
Encoder is connected is displayed.Encoder is connected is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SStteeeerriinng  g  EEnnccooddeerr VVaalluue  e  DDiissppllaayyeedd

CCoonnnneecctteedd YYeess

NNoot  t  CCoonnnneecctteedd NNoo

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDCCVV JJPPCC1100--77 JJPPCC1188--55
 JPE1 connected: Approx. 10V  JPE1 connected: Approx. 10V 
 JPE1 disconnected:  JPE1 disconnected: Approx. 12V Approx. 12V 

Replace CMReplace CM
Check wiring. IfCheck wiring. If
OK, replaceOK, replace
steering encoder steering encoder 
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InpuInputt I34I34 –– Str EStr Enc2On nc2On [Stee[Steering Ering Encodncoder Coer Connect nnect DetecDetect 2]t 2]

IInnppuutt II3344 –– SSttr r EEnncc22OOnn
[Steering Encoder[Steering Encoder

Connect Detect 2]Connect Detect 2]
 V Verification that the E2 channel of the Steeringerification that the E2 channel of the Steering
Encoder is connected is displayed.Encoder is connected is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SStteeeerriinng  g  EEnnccooddeerr VVaalluue  e  DDiissppllaayyeedd

CCoonnnneecctteedd YYeess

NNoot  t  CCoonnnneecctteedd NNoo

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDCCVV JJPPCC1100--66 JJPPCC1188--66
 JPE2 connected: approx. 10V  JPE2 connected: approx. 10V 
 JPE2 disconnected: approx. 12V  JPE2 disconnected: approx. 12V 

Replace CMReplace CM
Check wiring. IfCheck wiring. If
OK, replaceOK, replace
steering encoder steering encoder 
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I35I35 –– Str EStr Enc1 [Snc1 [Steeteerinring Encog Encoder Chder Channannel E1]el E1]

IInnppuutt II3355 –– SSttr r EEnncc11
[Steering Encoder[Steering Encoder

Channel E1]Channel E1]
 The input from the Steering Encoder Ch The input from the Steering Encoder Channelannel
E1 to the CM is displayed.E1 to the CM is displayed.

 The TM uses the input from the CM to The TM uses the input from the CM to
determine the rate and direction of steeringdetermine the rate and direction of steering
request. The number displayed varies betweenrequest. The number displayed varies between
0 and 255. The displayed value 0 and 255. The displayed value should changeshould change
as the steer tiller rotates.as the steer tiller rotates.

If the number displayed does not vary or onlyIf the number displayed does not vary or only
changes from 0 to 1 or 0 to 255, refer tochanges from 0 to 1 or 0 to 255, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPC10-7 JPC10-7

 JPC18-5 JPC18-5

 Approx. 9V Approx. 9V Perform step 2Perform step 2

Disconnect JPE1Disconnect JPE1
and JPE2. If voltageand JPE2. If voltage
goes to 12V, checkgoes to 12V, check
 wiring. If OK, wiring. If OK,
replace steeringreplace steering
encoder encoder 

22
 JPC22-12 JPC22-12
(Ch B)(Ch B)  Tiller stationary: Tiller stationary:

approx. 0 or 4.75V approx. 0 or 4.75V 

 Tiller moving: Tiller moving:
approx. 2.5V approx. 2.5V 

Perform step 3Perform step 3
Check wiring. If OK,Check wiring. If OK,
replace steeringreplace steering
encoder encoder 

33
 JPC22-5 JPC22-5
(Ch A)(Ch A)

Replace CMReplace CM
Check wiring. If OK,Check wiring. If OK,
replace steeringreplace steering
encoder encoder 
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InpuInputt I36I36 –– Str Str Enc2 Enc2 [Ste[Steering ering EncoEncoder der ChanChannel nel E2]E2]

IInnppuutt II3366 –– SSttr r EEnncc22
[Steering Encoder[Steering Encoder

Channel E2]Channel E2]
 The input from the Steering Encoder Cha The input from the Steering Encoder Channelnnel
E2 to the CM is displayed.E2 to the CM is displayed.

 The TM uses the input from the CM to The TM uses the input from the CM to
determine the rate and direction of steeringdetermine the rate and direction of steering
request. The number displayed varies betweenrequest. The number displayed varies between
0 and 255. The displayed value should change0 and 255. The displayed value should change
as the steer tiller rotates.as the steer tiller rotates.

If the number displayed does not vary or onlyIf the number displayed does not vary or only
changes from 0 to 1 or 0 to 255, refer tochanges from 0 to 1 or 0 to 255, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPC10-6 JPC10-6

 JPC18-6 JPC18-6

 Approx. 9V Approx. 9V Perform step 2Perform step 2

Disconnect JPE1Disconnect JPE1
and JPE2. If voltageand JPE2. If voltage
goes to 12V, checkgoes to 12V, check
 wiring. If OK, wiring. If OK,
replace steeringreplace steering
encoder encoder 

22
 JPC22-14 JPC22-14
(Ch B)(Ch B)  Tiller stationary: Tiller stationary:

approx. 0 or 4.75V approx. 0 or 4.75V 

 Tiller moving: Tiller moving:
approx. 2.5V approx. 2.5V 

Perform step 3Perform step 3
Check wiring. IfCheck wiring. If
OK, replaceOK, replace
steering encoder steering encoder 

33
 JPC22-13 JPC22-13
(Ch A)(Ch A)

Replace CMReplace CM
Check wiring. IfCheck wiring. If
OK, replaceOK, replace
steering encoder.steering encoder.
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I39I39 –– NeuNeut Put Pulse lse [Ne[Neutrutral Pal Pulsulses]es]

IInnppuutt II3399 –– NNeeuut t PPuullssee
[Neutral Pulses][Neutral Pulses]

 The neutral pulses seen by the TM from the The neutral pulses seen by the TM from the
Steer Amplifier (SA) are displayed.Steer Amplifier (SA) are displayed.

RunRun Test Test O44O44 –– Steer Mtr [Steer Motor]Steer Mtr [Steer Motor]
(pa(pagege 6-16-140)40) to check the power portion of the to check the power portion of the
steering system.steering system.

 The input is good if these values are displayed: The input is good if these values are displayed:

NNOTEOTE:: ON/OFF continues to toggle afterON/OFF continues to toggle after
deadman is released until STR contactordeadman is released until STR contactor
opens.opens.

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

DDeeaaddmmaann VVaalluue  e  DDiissppllaayyeedd

OOffff SStteeaaddy  y  OON  N  oor  r  OOFFF  F  

OONN QQuuiicckklly ty tooggggllees bs beettwweeeen On ON aN annd Od OFFF F 

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11

DCV DCV 

 JPT6-6 JPT6-6

 JPT6-4 JPT6-4

1100..5  5  tto  o  1133VV PPeerrffoorrm  m  sstteep  p  22 RReeppllaacce  e  TTMM

22 JJPPTT66--11

Deadman pedal down:Deadman pedal down:

approx. 2.5V approx. 2.5V  Replace TMReplace TM

Repair wiring/Repair wiring/

replace SA replace SA 
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InpInputut I45I45 –– Slk CSlk Ch S50 [h S50 [SlaSlack Chck Chain 1 Swain 1 Switcitch (S5h (S50)]0)]

IInnppuutt II4455 –– SSllk Ck Ch h SS5500
[Slack Chain 1 Switch[Slack Chain 1 Switch

(S50)](S50)]
 The state of the Slack Chain Switch  The state of the Slack Chain Switch 1 (S501 (S50
located on seated operator left side), as seen bylocated on seated operator left side), as seen by
the TM, is displayed.the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to

Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

Check lift chain tension. Make sure the switchCheck lift chain tension. Make sure the switch
is activated and both main cylinder lift chainsis activated and both main cylinder lift chains
are at the same tension. Inspect theare at the same tension. Inspect the
compression spring washers. Refer tocompression spring washers. Refer to “Main Lift“Main Lift
ChainChains (9600s (9600)” on page)” on page 7-927-92 or or “Main Lift“Main Lift
ChainChains (9700s (9700)” on pa)” on pagege 7-947-94. Also, the main lift. Also, the main lift
cylinders may require bleeding.cylinders may require bleeding. See “BleedingSee “Bleeding
the Hydrathe Hydraulic Systemulic System” on page” on page 7-74.7-74.

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

 Activated Activated InIn

DDeeaaccttiivvaatteedd OOuut  t  

StepStep
 Action/ Action/

Meter ScaleMeter Scale

((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPT22 and JPT22 and
 JPF3/Ohms JPF3/Ohms

 JT22-1 JT22-1 JF3-10JF3-10 0 Ohms0 Ohms Perform step 2Perform step 2 Repair/replace wiring/swRepair/replace wiring/switchitch

22 PPTT2222--11 PPFF33--1100 AApppprrooxx.  .  55VV RReeppllaacce  e  TTMM
Check wiring and Fuse/RelayCheck wiring and Fuse/Relay
Card. Make sure JPF3-10 is atCard. Make sure JPF3-10 is at
B– B– 
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InpInputut I46I46 –– Slk CSlk Ch S51 [h S51 [SlaSlack Chck Chain 2 Swain 2 Switcitch (S5h (S51)]1)]

IInnppuutt II4466 –– SSllk k CCh h SS5511
[Slack Chain 2 Switch[Slack Chain 2 Switch

(S51)](S51)]
 The state of the Slack Chain Sw The state of the Slack Chain Switch 2 (S51itch 2 (S51
located on seated operator right side), as seenlocated on seated operator right side), as seen

 by the TM, is displayed. by the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to

Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

Check lift chain tension. Make sure the switchCheck lift chain tension. Make sure the switch
is activated and both main cylinder lift chainsis activated and both main cylinder lift chains
are at the same tension. Inspect theare at the same tension. Inspect the
compression spring washers. Refer tocompression spring washers. Refer to “Main Lift“Main Lift
ChainChains (9600)s (9600)” on page” on page 7-927-92 or or “Main Lift“Main Lift
ChainChains (9700)” os (9700)” on pagen page 7-947-94. Also, the main lift. Also, the main lift
cylinders may require bleeding.cylinders may require bleeding. See “BleedingSee “Bleeding
the Hydrthe Hydraulic Systaulic System” on pageem” on page 7-747-74..

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

 Activated Activated InIn

DDeeaaccttiivvaatteedd OOuut  t  

StepStep
 Action/ Action/

Meter ScaleMeter Scale

((++)  L)  Leeaadd ((––)  L)  Leeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Disconnect JPT22Disconnect JPT22
and JPT4/Ohmsand JPT4/Ohms

 JT22-2 JT22-2 JT4-2JT4-2 0 Ohms0 Ohms Replace TMReplace TM
Repair/replaceRepair/replace
 wiring/switch wiring/switch
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InpInputut I65I65 –– RaiRail Sensl Sense [Raie [Rail Guidl Guidancance Swite Switch (Sch (S15)15)]]

IInnppuutt II6655 –– RRaaiil l SSeennssee
[Rail Guidance Switch[Rail Guidance Switch

(S15)](S15)]
 The state of the optional Rail Guidance Switch The state of the optional Rail Guidance Switch
(S15), as seen by the TM, is displayed.(S15), as seen by the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

DDeepprreesssseedd IInn

RReelleeaasseedd OOuut  t  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
Disconnect JPT22Disconnect JPT22
and JPT24/Ohmsand JPT24/Ohms

 JT22-4 JT22-4 JT24-5JT24-5
Switch depressed: 0 OhmsSwitch depressed: 0 Ohms
Switch released: OpenSwitch released: Open

Replace TMReplace TM
Repair/replaceRepair/replace
 wiring/switch wiring/switch
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I66I66 –– AutAuto/Mo/Man [Auan [Auto/to/ManManual Swual Switcitch (S4)]h (S4)]

IInnppuutt II6666 –– AAuuttoo//MMaann
[Auto/Manual Switch[Auto/Manual Switch

(S4)](S4)]
 The state of the optional Auto/Manual Switch The state of the optional Auto/Manual Switch
(S4), as seen by the CM, is displayed.(S4), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

NNOTEOTE:: If the wire between the AUTO/MANUALIf the wire between the AUTO/MANUAL
switch and the CM is disconnected, theswitch and the CM is disconnected, the
system defaults to AUTO.system defaults to AUTO.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

O  O  ((ooppeenn)) AAuuttoo

||((cclloosseedd)) MMaannuu

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPC12/Ohms JPC12/Ohms

 JC12-11 JC12-11 JC12-12JC12-12
 Auto: open circuit  Auto: open circuit 
Manual: 0 ohmsManual: 0 ohms

Replace CMReplace CM
 T/S wiring and T/S wiring and
switchswitch
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InpuInputt I67I67 –– SG SG Rt Rt S60 S60 [Righ[Right St Sidegatidegate Se Switch witch (S60)(S60)]]

IInnppuutt II6677 –– SSG G RRt t SS6600
[Right Sidegate Switch[Right Sidegate Switch

(S60)](S60)]
 The state of the optional Sidegate Right Sw The state of the optional Sidegate Right Switchitch
(S60), as seen by the CM, is displayed.(S60), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSiiddeeggaattee VVaalluue  e  DDiissppllaayyeedd

UUpp UUpp

DDoowwnn DDoowwnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
S60/DCV S60/DCV 

SS6600--11 SS6600--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPCC2222--44 JJPPCC1188--77
Sidegate up: 5VSidegate up: 5V
Sidegate down: <1V Sidegate down: <1V 

Replace CMReplace CM
 T/S switch, wiring, T/S switch, wiring,
and connectionsand connections
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

Raymond EOA Sensor LocationRaymond EOA Sensor Location

Raymond EOA SensorRaymond EOA Sensor
LocationLocation

FigurFigure 6-e 6-1.1. LocaLocation tion of Rof Raymoaymond nd End-End-of-Aiof-Aisle sle SensSensors ors and and RelatRelated ed InputInputss
9600_steer2.svg9600_steer2.svg

End-of-Aisle Sensor 1End-of-Aisle Sensor 1
((InInpuputt I7I722 –– EOEOA1A1, Rig, Rightht

[End-of-Aisle Sensor 1[End-of-Aisle Sensor 1
(Righ(Right Side)] (t Side)] (pagepage 6-986-98))

End-of-Aisle Sensor 2End-of-Aisle Sensor 2
InInpuputt I7I733 –– EOEOA2A2, Lef, Leftt
[End-of-Aisle Sensor 2[End-of-Aisle Sensor 2
(Left S(Left Side)] (pide)] (pageage 6-996-99))

SS4466AA SS4477BBS47AS47AS46BS46B
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InpuInputt I72I72 –– EOA1, EOA1, Right Right [End[End-of-Ai-of-Aisle sle SensoSensor 1 r 1 (Right (Right Side)Side)]]

IInnppuutt II7722 –– EEOOAA11, , RRiigghhtt
[End-of-Aisle Sensor 1[End-of-Aisle Sensor 1

(Right Side)](Right Side)]
 The input from the optional End-of- The input from the optional End-of-AisleAisle
SensorSensor 1 (S46A an1 (S46A and B), as seen bd B), as seen by the TM isy the TM is
displayeddisplayed (ref(refer to Fier to Figurguree 6-1 o6-1 on pagn pagee 6-96-97)7)..

NNOTEOTE::  This input is displayed when Raymond This input is displayed when Raymond
EOA is selected EOA is selected in FlashWare.in FlashWare.

 While observing the display, drive the truck so While observing the display, drive the truck so
the sensor passes over a floor magnet. Thethe sensor passes over a floor magnet. The
display should change from “OFF” to “ON”,display should change from “OFF” to “ON”,

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPT10/DCV  JPT10/DCV 

PPTT1100--66 PPTT2244--88 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 RReeppllaacce  e  TTMM

22 DDCCV  V  
 JPT10-6 JPT10-6
(Backprobe)(Backprobe)

 JPT24-8 JPT24-8
(Backprobe)(Backprobe)

 Approx. 8V Approx. 8V Perform step 3Perform step 3

 T/S harness for T/S harness for
opens and shorts. Ifopens and shorts. If
OK, replace sensorOK, replace sensor
S46A or S46BS46A or S46B

33
DisconnectDisconnect
 JPT12 and JPT12 and
 JPT24/DCV  JPT24/DCV 

PPTT1122--1100 PPTT2244--88 AApppprrooxx.  .  55VV PPeerrffoorrm  m  sstteep  p  44 RReeppllaacce  e  TTMM

44 DCV DCV 
 JPT12-10 JPT12-10
(Backprobe)(Backprobe)

 JPT24-8 JPT24-8
(Backprobe)(Backprobe)

S46A or S46BS46A or S46B
Closed (sees magnet):Closed (sees magnet):
<1V <1V 
Open (no magnet):Open (no magnet):
 Approx. 5V  Approx. 5V 

Replace TMReplace TM

 T/S harness for T/S harness for
opens or shorts. Ifopens or shorts. If
OK, replace badOK, replace bad
sensor sensor 
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpuInputt I73I73 –– EOA2EOA2, Lef, Left [Et [End-ofnd-of-Aisl-Aisle See Sensor nsor 2 (L2 (Left Seft Side)]ide)]

IInnppuutt II7733 –– EEOOAA22, , LLeefftt
[End-of-Aisle Sensor 2[End-of-Aisle Sensor 2

(Left Side)](Left Side)]
 The input from the optional End-of- The input from the optional End-of-AisleAisle
SensorSensor 2 (S47A an2 (S47A and B), as seen bd B), as seen by the TM isy the TM is
displayeddisplayed (re(refer tfer to Figuo Figurere 6-1 o6-1 on pagn pagee 6-96-97)7)..

NNOTEOTE::  This input is displayed when Raymond This input is displayed when Raymond
EOA is selecEOA is selected in FlashWare.ted in FlashWare.

 While observing the display, drive the truck  While observing the display, drive the truck soso
the sensor passes over a floor magnet. Thethe sensor passes over a floor magnet. The
display should change from “OFF” to display should change from “OFF” to “ON”,“ON”,

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPT10/DCV  JPT10/DCV 

PPTT1100--77 PPTT2244--99 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 RReeppllaacce  e  TTMM

22 DDCCV  V  
 JPT10-7 JPT10-7
(Backprobe)(Backprobe)

 JPT24-9 JPT24-9
(Backprobe)(Backprobe)

 Approx. 8V Approx. 8V Perform step 3Perform step 3

 T/S harness for opens T/S harness for opens
and shorts. If OK,and shorts. If OK,
replace sensor S47A orreplace sensor S47A or
S47BS47B

33
DisconnectDisconnect
 JPT10 and JPT10 and
 JPT24/DCV  JPT24/DCV 

PPTT2244--1177 PPTT2244--99 AApppprrooxx.  .  55VV PPeerrffoorrm  m  sstteep  p  44 RReeppllaacce  e  TTMM

44 DCV DCV 
 JPT24-17 JPT24-17
(Backprobe)(Backprobe)

 JPT24-9 JPT24-9
(Backprobe)(Backprobe)

S47A or S47BS47A or S47B
Closed (seesClosed (sees
magnet): <1V magnet): <1V 
Open (no magnet):Open (no magnet):
 Approx. 5V  Approx. 5V 

Replace TMReplace TM
 T/S harness for opens T/S harness for opens
or shorts. If OK,or shorts. If OK,
replace bad sensor replace bad sensor 
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InpInputut I83I83 –– SG Lt S6SG Lt S61 [Lef1 [Left Sidet Sidegatgate Swite Switch (Sch (S61)61)]]

IInnppuutt II8833 –– SSG G LLt t SS6611
[Left Sidegate Switch[Left Sidegate Switch

(S61)](S61)]
 The state of the optional Sidegate Left Switch The state of the optional Sidegate Left Switch
(S61), as seen by the CM, is displayed.(S61), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSiiddeeggaattee VVaalluue  e  DDiissppllaayyeedd

UUpp UUpp

DDoowwnn DDoowwnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
S61/DCV S61/DCV 

SS6611--11 SS6611--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPCC2222--66 JJPPCC2244--1100
Sidegate up: 5VSidegate up: 5V
Sidegate down: <1V Sidegate down: <1V 

Replace CMReplace CM
 T/S switch, wiring, T/S switch, wiring,
and connectionsand connections
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpuInputt I87I87 –– BG LBG Lt St S57 [57 [Left Left BattBattery Gatery Gate Swe Switch itch (S57)(S57)]]

IInnppuutt II8877 –– BBG G LLt t SS5577
[Left Battery Gate Switch[Left Battery Gate Switch

(S57)](S57)]
 The state of the optional Left Battery Ga The state of the optional Left Battery Gatete
Switch (S57), as seen by the TM, is displayed.Switch (S57), as seen by the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

Check for correct switch clearance. The sensorCheck for correct switch clearance. The sensor
should extend 0.23 in. (5.8 mm) beyond theshould extend 0.23 in. (5.8 mm) beyond the
switch mounting plate.switch mounting plate.

BBaatttteerry  y  GGaattee VVaalluue  e  DDiissppllaayyeedd

RReemmoovveedd OOuut  t  

IInnssttaalllleedd IInn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPBSEN1/DCV  JPBSEN1/DCV 

PPBBSSEENN11--22 PPBBSSEENN11--33 AApppprrooxx.  .  1122VV PPeerrffoorrm m sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPTT2222--66 JJPPTT1188--55
Gate removed: 5VGate removed: 5V
Gate installed: <1V Gate installed: <1V 

Replace TMReplace TM
 T/S  T/S switch, switch, wiring,wiring,
and connectionsand connections
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InputInput I88I88 –– BG Rt BG Rt S58 S58 [Righ[Right Bat Battery Gttery Gate ate SwitcSwitch (Sh (S58)]58)]

IInnppuutt II8888 –– BBG G RRt t SS5588
[Right Battery Gate[Right Battery Gate

Switch (S58)]Switch (S58)]
 The state of the optional Right Battery Ga The state of the optional Right Battery Gatete
Switch (S58), as seen by the TM, is displayed.Switch (S58), as seen by the TM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

Check for correct switch clearance. The sensorCheck for correct switch clearance. The sensor
should extend 0.23 in. (5.8 mm) beyond theshould extend 0.23 in. (5.8 mm) beyond the
switch mounting plate.switch mounting plate.

BBaatttteerry  y  GGaattee VVaalluue  e  DDiissppllaayyeedd

RReemmoovveedd OOuut  t  

IInnssttaalllleedd IInn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JPBSEN2/DCV  JPBSEN2/DCV 

PPBBSSEENN22--22 PPBBSSEENN22--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPTT2244--2200 JJPPTT1188--55
Gate removed: 5VGate removed: 5V
Gate installed: <1V Gate installed: <1V 

Replace TMReplace TM
 T/S s T/S switch, witch, wiring,wiring,
and connectionsand connections
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InpInputut I10I1000 –– EOAEOA1 On [En1 On [End-od-of-Af-Aislisle Cone Connecnect Detet Detect 1 (Rigct 1 (Rightht SidSide)]e)]

IInnppuutt II110000 –– EEOOAA1 1 OOnn
[End-of-Aisle Connect[End-of-Aisle Connect

DetDetect ect 1 (1 (RigRightht SidSide)]e)]
 V Verification that the Sensor 1 End-oferification that the Sensor 1 End-of-Aisle-Aisle
switches (S46A and B) are connected isswitches (S46A and B) are connected is
displayed.displayed.

NNOTEOTE:: S46A and B are located on the right sideS46A and B are located on the right side
of the Antenna Card bracket as youof the Antenna Card bracket as you
stand on the platform stand on the platform facing the tractor.facing the tractor.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
InpInputut I72I72 –– EOAEOA1, Rig1, Right [Enht [End-od-of-Af-Aisle Sisle Sensensor 1or 1
(Right (Right Side)] Side)] (page(page 6-986-98)) Diagnosis and  Diagnosis and Repair.Repair.

SSeennssoor  r  1 1 SSwwiittcchheess VVaalluue e  DDiissppllaayyeedd

CCoonnnneecctteedd YYeess

NNoot  t  CCoonnnneecctteedd NNoo
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InpInputut I10I1011 –– EOAEOA2 On [En2 On [End-od-of-Af-Aislisle Cone Connecnect Dett Detect 2 (Lect 2 (Lefteft SidSide)]e)]

IInnppuutt II110011 –– EEOOAA2 2 OOnn
[End-of-Aisle Connect[End-of-Aisle Connect

DetDetect ect 2 2 (Le(Leftft SidSide)]e)]
 V Verification that the Sensor 2 End-of-erification that the Sensor 2 End-of-AisleAisle
switches (S47A and B) are connected isswitches (S47A and B) are connected is
displayed.displayed.

NNOTEOTE:: S47A and B are located on the left sideS47A and B are located on the left side
of the Antenna Card bracket as youof the Antenna Card bracket as you
stand on the platform stand on the platform facing the tractor.facing the tractor.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
InpInputut I73I73 –– EOAEOA2, Le2, Left [Eft [End-nd-of-of-AislAisle Sene Sensor 2sor 2
(Left S(Left Side)] (ide)] (pagepage 6-996-99)) Diagnosis and  Diagnosis and RepairRepair..

SSeennssoor  r  2 2 SSwwiittcchheess VVaalluue e  DDiissppllaayyeedd

CCoonnnneecctteedd YYeess

NNoot  t  CCoonnnneecctteedd NNoo
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InpInputut I10I1022 –– LdDLdDm S9 [Lm S9 [Load Hoad Handandler Deler Deadmadman (San (S9)]9)]

IInnppuutt II110022 –– LLddDDm m SS99
[Load Handler Deadman[Load Handler Deadman

(S9)](S9)]
 The state of the Load Hand The state of the Load Handler Deadman Switchler Deadman Switch
(S9), as seen by the CM, is displayed.(S9), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

OOppeenn OOfff  f  

CClloosseedd OOnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
S9/DCV S9/DCV 

SS99--11 SS99--33 AApppprrooxx.  .  1122VV PPeerrffoorrm  m  sstteep  p  22 TT//S  S  wwiirriinngg

22 DDCCVV JJPPCC2222--22 JJPPCC1100--99
Pedal up: 5V Pedal up: 5V 
Pedal down: <1V Pedal down: <1V 

Replace CMReplace CM
 T/S switch, wiring, T/S switch, wiring,
and connectionsand connections

https://www.forkliftpdfmanuals.com/



PPuubblliiccaattiioonn: :  11008899004400, , RRee--iissssuueedd: : 115 5 JJuun n 2200110 0 66--110055
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InpInputut I10I1033 –– LefLeftHntHndDM [dDM [LefLeft Hant Hand Deadd Deadman (man (S26S26)])]

IInnppuutt II110033 –– LLeeffttHHnnddDDMM
[Left Hand Deadman[Left Hand Deadman

(S26)](S26)]
 The state of the optional Left Hand Deadman The state of the optional Left Hand Deadman
Switch (S26), as seen by the CM, is displayed.Switch (S26), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcchh VVaalluue  e  DDiissppllaayyeedd

OOppeenn OOfff  f  

CClloosseedd OOnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 DDCCVV JJPPCC1122--66 JJPPCC44--22
Switch open: 5V Switch open: 5V 
Switch closed: <1V Switch closed: <1V 

Replace CMReplace CM
 T/S switch, wiring T/S switch, wiring
and connectionsand connections

https://www.forkliftpdfmanuals.com/
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I10I1044 –– ReaReachPchProx [Rerox [Reach Proach Proximximity Senity Sensosor]r]

IInnppuutt II110044 –– RReeaacchhPPrrooxx
[Reach Proximity[Reach Proximity

Sensor]Sensor]
 The state of the Reach Proximity Sensor The state of the Reach Proximity Sensor, as, as
seen by the CM, is displayed.seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

NNOTEOTE:: If the input is bad, pass a screwdriver orIf the input is bad, pass a screwdriver or
metal ruler under the sensor to activatemetal ruler under the sensor to activate
it. If this produces desired results,it. If this produces desired results,
adjust the switch gap to adjust the switch gap to 0.09 ±0.03 in.0.09 ±0.03 in.
(2.3 ±0.7 mm).(2.3 ±0.7 mm).

Diagnosis and RepairDiagnosis and Repair

RReeaacch Ph Prrooxx VVaalluue De Diissppllaayyeedd LEDLED
(on sensor)(on sensor)

OOvveer  r  mmeettaall OOnn OOnn

 Away from Away from
metalmetal

OOffff OOfff  f  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DisconnectDisconnect
 JP3/DCV  JP3/DCV 

 JPC12-7 JPC12-7

 JPC10-4 JPC10-4

88..5  5  tto  o  1111VV PPeerrffoorrm  m  sstteep  p  22

 T/S wiring. If OK, run T/S wiring. If OK, run
 Test Test O63O63 –– MiniPwrSuMiniPwrSu
p [Mini Power Supply]p [Mini Power Supply]
(pa(pagege 6-16-154)54)

22
Disconnect allDisconnect all
 wires/DCV  wires/DCV 

 JPC22-1 JPC22-1

Sensor over metal:Sensor over metal:
approx. <1V approx. <1V 
Sensor not overSensor not over
metal: approx. 5V metal: approx. 5V 

Replace CMReplace CM
 T/S wiring. If OK, T/S wiring. If OK,
replace sensor replace sensor 

https://www.forkliftpdfmanuals.com/
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpInputut I10I1055 –– MinMini Ht Ct [Mii Ht Ct [Mini-ni-MasMast Heigt Height Coht Countunt]]

IInnppuutt II110055 –– MMiinni i HHt t CCtt
[Mini-Mast Height Count][Mini-Mast Height Count]

 The mini-mast height count, calculated by the The mini-mast height count, calculated by the
 TM, is displayed. The displayed h TM, is displayed. The displayed height shouldeight should
increase during lift and decrease increase during lift and decrease during lower.during lower.

 The mini-mast height count is determined by The mini-mast height count is determined by
the height proximity sensor inputs. When thethe height proximity sensor inputs. When the
mini-mast is fully lowered, Height Prox Amini-mast is fully lowered, Height Prox A
((“In“Inputput I10I1066 –– MinMini Sw i Sw A [MiA [Mini-ni-MasMast Heit Heightght
PrProxox A]A]””), Height Prox B (), Height Prox B (“I“Inpnputut I1I10707 –– MiMini ni SwSw
B [MiniB [Mini-Mast H-Mast Height Peight Proxrox B]”B]”), and Height Prox), and Height Prox
C (C (“In“Inputput I10I1088 –– MinMini Sw C i Sw C [Mi[Mini-ni-MasMast Het Heighightt
PrProxox C]C]””) are all ON. While lifting or lowering, if) are all ON. While lifting or lowering, if
all three inputs are present at the same time, aall three inputs are present at the same time, a
fault code occurs. Also, if one of tfault code occurs. Also, if one of the inputs doeshe inputs does

not change state while lifting or lowering, a faultnot change state while lifting or lowering, a fault
code occurs.code occurs.

Navigate to the input menu and scroll until I06,Navigate to the input menu and scroll until I06,
I07, and I08 are all displayed. Observe theI07, and I08 are all displayed. Observe the
status of each input while lifting or lowering.status of each input while lifting or lowering.

If one of the inputs remains ON, it If one of the inputs remains ON, it may indicatemay indicate
a shorted mast cable or wiring. If one of thea shorted mast cable or wiring. If one of the
three inputs does not change from ON to OFFthree inputs does not change from ON to OFF

 while lifting/lowering, refer to the in while lifting/lowering, refer to the input for theput for the
switch that is not changing state.switch that is not changing state.

https://www.forkliftpdfmanuals.com/
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I10I1066 –– MinMini Si Sw A w A [Mi[Mini-ni-MasMast Ht Heigeight ht ProProxx A]A]

IInnppuutt II110066 –– MMiinni i SSw w AA
[Mini-Mast Height[Mini-Mast Height

PPrrooxx AA]]
 The state of the Prox A channel of th The state of the Prox A channel of thee
mini-mast height proximity sensor, as seen bymini-mast height proximity sensor, as seen by
the CM, is displayed.the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

 The value displayed should change as the The value displayed should change as the

mini-mast is raised and lowered. If these resultsmini-mast is raised and lowered. If these results
are not observed, refer to Diagnosis and Repair.are not observed, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

RReeaacch  h  PPrrooxx VVaalluue  e  DDiissppllaayyeedd

OOvveer  r  mmeettaall OOnn

NNoot  t  oovveer  r  mmeettaall OOfff  f  

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DCV DCV 

 JP5-3 JP5-3
 JPC10-4 JPC10-4 Approx. 5V Approx. 5V 

Perform step 2Perform step 2

RunRun
 Test Test O63O63 –– MiniPwrSupMiniPwrSup
[Mini Power Supply][Mini Power Supply]
(pa(pagege 6-16-154)54)

22 JJPP22--11 PPeerrffoorrm  m  sstteep  p  33

 T/S wiring T/S wiring
33

 JP2 and JP2 and
 JPC22 JPC22
disconnected/disconnected/
OhmsOhms

 JC22-9 JC22-9 P2-2P2-2 0 Ohms0 Ohms Perform step 4Perform step 4

44 DDCCVV JJPPCC2222--99 JJPPCC1100--44
Near metal: 0.6V Near metal: 0.6V 
Not near metal:Not near metal:
approx. 3.2V approx. 3.2V 

Replace CMReplace CM
Replace mini-mastReplace mini-mast
Height Prox Sensor Height Prox Sensor 

https://www.forkliftpdfmanuals.com/
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpInputut I10I1077 –– MinMini Si Sw B w B [Mi[Mini-ni-MasMast Ht Heigheight Pt Proxrox B]B]

IInnppuutt II110077 –– MMiinni i SSw w BB
[Mini-Mast Height[Mini-Mast Height

PPrrooxx BB]]
 The state of the Prox B channel of  The state of the Prox B channel of thethe
mini-mast height proximity sensor, as seen bymini-mast height proximity sensor, as seen by
the CM, is displayed.the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

 The value displayed should change as the The value displayed should change as the

mini-mast is raised and lowered. If these resultsmini-mast is raised and lowered. If these results
are not observed, refer to Diagnosis and Repair.are not observed, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

RReeaacch  h  PPrrooxx VVaalluue  e  DDiissppllaayyeedd

OOvveer  r  mmeettaall OOnn

 Away from metal Away from metal Off Off 

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DCV DCV 

 JP5-3 JP5-3
 JPC10-4 JPC10-4 Approx. 5V Approx. 5V 

Perform step 2Perform step 2

RunRun
 Test Test O63O63 –– MiniPwrSupMiniPwrSup  
[Mini Power Supply][Mini Power Supply]
(pa(pagege 6-16-154)54)

22 JJPP22--11 PPeerrffoorrm  m  sstteep  p  33

 T/S wiring T/S wiring
33

 JP2 and JP2 and
 JPC22 JPC22
disconnecteddisconnected
/Ohms/Ohms

 JC22-10 JC22-10 P2-3P2-3 0 Ohms0 Ohms Perform step 4Perform step 4

44 DDCCVV JJPPCC2222--1100 JJPPCC1100--44
Near metal: 0.6V Near metal: 0.6V 
Not near metal:Not near metal:
approx. 3.2V approx. 3.2V 

Replace CMReplace CM
Replace mini-mastReplace mini-mast
Height Prox Sensor Height Prox Sensor 
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I10I1088 –– MinMini Si Sw C w C [Mi[Mini-ni-MasMast Ht Heigeight ht ProProxx C]C]

IInnppuutt II110088 –– MMiinni i SSw w CC
[Mini-Mast Height[Mini-Mast Height

PPrrooxx CC]]
 The state of the Prox C chann The state of the Prox C channel of theel of the
mini-mast height proximity sensor, as seen bymini-mast height proximity sensor, as seen by
the CM, is displayed.the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

 The value displayed should change as the The value displayed should change as the

mini-mast is raised and lowered. If these resultsmini-mast is raised and lowered. If these results
are not observed, refer to Diagnosis and Repair.are not observed, refer to Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

RReeaacch  h  PPrrooxx VVaalluue  e  DDiissppllaayyeedd

OOvveer  r  mmeettaall OOnn

 Away from metal Away from metal Off Off 

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
DCV DCV 

 JP5-3 JP5-3
 JPC10-4 JPC10-4 Approx. 5V Approx. 5V 

Perform step 2Perform step 2

RunRun
 Test Test O63O63 –– MiniPwrSupMiniPwrSup  
[Mini Power Supply][Mini Power Supply]
(pa(pagege 6-16-154)54)

22 JJPP22--11 PPeerrffoorrm  m  sstteep  p  33

 T/S wiring T/S wiring
33

 JP2 and JP2 and
 JPC22 JPC22
disconnecteddisconnected
/Ohms/Ohms

 JC24-20 JC24-20 P2-4P2-4 0 Ohms0 Ohms Perform step 4Perform step 4

44 DDCCVV JJPPCC2244--2200 JJPPCC1100--44
Near metal: 0.6V Near metal: 0.6V 
Not near metal:Not near metal:
approx. 3.2V approx. 3.2V 

Replace CMReplace CM
Replace mini-mastReplace mini-mast
Height Prox Sensor Height Prox Sensor 
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InpInputut I1I10909 –– LftLftSel Sel S6 [S6 [LifLift Set Seleclect (St (S6)]6)]

IInnppuutt II110099 –– LLffttSSeel l SS66
[Lift Select (S6)][Lift Select (S6)]

 The state of the Lift Select Switch (S6), as seen The state of the Lift Select Switch (S6), as seen
 by the CM, is displayed. by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcch  h  PPoossiittiioonn VVaalluue  e  DDiissppllaayyeedd

OOuutt OOfff  f  

DDeepprreesssseedd OOnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
 JPC12 and JPC4 JPC12 and JPC4
disconnected/Ohmsdisconnected/Ohms

 JC12-4 JC12-4 JC4-2JC4-2
Depressed: 0 ohmsDepressed: 0 ohms
Not depressed: openNot depressed: open

Replace CMReplace CM
 T/S  T/S switch, switch, wiring,wiring,
and connectionsand connections
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I11I1100 –– AttAttach Sach S5 [At5 [Attactachmehment (Snt (S5)]5)]

IInnppuutt II111100 –– AAttttaacch h SS55
[Attachment (S5)][Attachment (S5)]

 The state of the optional Attachment Switch The state of the optional Attachment Switch
(S5), as seen by the CM, is displayed.(S5), as seen by the CM, is displayed.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Diagnosis and RepairDiagnosis and Repair

SSwwiittcch  h  PPoossiittiioonn VVaalluue  e  DDiissppllaayyeedd

OOuutt OOfff  f  

DDeepprreesssseedd OOnn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11 JJPPCC1122//OOhhmmss JJCC1122--99 JJPPCC1122--1122
Depressed: 0 ohmsDepressed: 0 ohms
Not depressed: openNot depressed: open

Replace CMReplace CM
 T/S  T/S switch, switch, wiring,wiring,
and connectionsand connections
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SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss MMooddeel  l  99660000//99770000 Swing-ReachSwing-Reach®® Maintenance Manual Maintenance Manual

InInpuputt I1I11111 –– IIn n AiAislslee

IInnppuutt II111111 –– IIn n AAiissllee

 This test displays  This test displays the End-of-Aisle the End-of-Aisle status in thestatus in the

truck’s memory.truck’s memory.

 The display shows either The display shows either ININ or or OUTOUT..

If these values are not displayed, refer toIf these values are not displayed, refer to
InpInputut I72I72 –– EOAEOA1, Rig1, Right [Enht [End-od-of-Af-Aislisle Sense Sensor 1or 1
(Righ(Right Side)t Side)] (page] (page 6-986-98)) or or InInpuputt I1I11717 –– EOEOAA11
Inner [AlInner [Alternate Sensternate Sensor 2] (pageor 2] (page 6-126-121)1) and and
InpInputut I73I73 –– EOAEOA2, Le2, Left [Eft [End-nd-of-of-AislAisle Sene Sensor 2sor 2
(Left (Left Side)] Side)] (page(page 6-996-99)) or or InInpuputt I1I11818 –– EOEOA2A2
Outer [AltOuter [Alternate Sensernate Sensor 1] (pageor 1] (page 6-1226-122))..
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Model 9600/9700Model 9600/9700 Swing-ReachSwing-Reach®® M Maaiinntteennaanncce  e  MMaannuuaall SSeeccttiioon  n  66.. EElleeccttrriiccaal  l  TTeessttss

InpInputut I11I1122 –– FU4 FU4 sensense se [FU[FU4 4 SenSense]se]

IInnppuutt II111122 –– FFUU4 4 sseennssee
[FU4 Sense][FU4 Sense]

 The absence or presence of B+ to the load side The absence or presence of B+ to the load side
of the Load Handler Contactor (LHC) isof the Load Handler Contactor (LHC) is
displayed.displayed.

NNOTEOTE:: Manually activate the contactor to seeManually activate the contactor to see
the transition.the transition.

 The input is good if these values are displayed: The input is good if these values are displayed:

If these values are not displayed, refer toIf these values are not displayed, refer to
Diagnosis and Diagnosis and Repair.Repair.

Code 49Code 49 - If >4V is displayed with the contacto - If >4V is displayed with the contactorr
open, check for shorts to frame. Remove theopen, check for shorts to frame. Remove the
sense wire from JPT22-20. If the voltage goessense wire from JPT22-20. If the voltage goes
away, locate the cause of the short. If theaway, locate the cause of the short. If the

 voltage remains >4V with the sense lead voltage remains >4V with the sense lead
disconnected, replace the TM.disconnected, replace the TM.

Code 4ACode 4A - Check FU4 and the LHC contactor - Check FU4 and the LHC contactor
tips.tips.

Diagnosis and RepairDiagnosis and Repair

SSTTR  R  SSttaattee VVaalluue  e  DDiissppllaayyeedd

OOppeenn OOuut  t  

CClloosseedd IInn

StepStep
 Action/ Action/

Meter ScaleMeter Scale
((++)  )  LLeeaadd ((––)  )  LLeeaadd EExxppeecctteed  d  RReessuullttss SStteep  p  PPaasssseedd SStteep  p  FFaaiilleedd

11
LPC and LHCLPC and LHC
ContactorContactor
pushed inpushed in

 JPT22-20 JPT22-20 TP4TP4 B+B+ Replace TMReplace TM
 T/S wiring, T/S wiring,
connections, andconnections, and
contactor contactor 
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InpInputut I11I1133 –– CuCustostomInmIn1 [Cu1 [Custostom Inpm Input 1 (CMut 1 (CM)])]

IInnppuutt II111133 –– CCuussttoommIInn11
[Custom Input 1 (CM)][Custom Input 1 (CM)]

 This option must be enabled  This option must be enabled in FlashWin FlashWare. It isare. It is
designed to support “Custom” inputs. Thisdesigned to support “Custom” inputs. This
input displays the status of the associatedinput displays the status of the associated
circuit to the CM.circuit to the CM.

NNOTEOTE:: Refer to the attached deviceRefer to the attached device
manufacturer’s documentation formanufacturer’s documentation for
specific troubleshooting informationspecific troubleshooting information
regarding that device.regarding that device.

Refer toRefer to Table Table 3-2, “Configure Mode Menu,3-2, “Configure Mode Menu,” on” on
papagege 3-3-2727..

 The input is good if these values are displayed: The input is good if these values are displayed:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Carefully complete the circuit Carefully complete the circuit between JPC10-8between JPC10-8
and JPC24-8. If “ON” is displayed, troubleshootand JPC24-8. If “ON” is displayed, troubleshoot
the attached device and associated wiring. Ifthe attached device and associated wiring. If

“ON”“ON” is not is not  displayed, replace the CM. displayed, replace the CM.

 JPC10-8 to J JPC10-8 to JPC24-8PC24-8 ValValue Displayedue Displayed

0  0  oohhmmss OOnn

OOppeenn OOUUT  T  
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InpInputut I11I1144 –– CusCustomtomIn2 [CIn2 [Cusustom Itom Inpunput 2 (CM)]t 2 (CM)]

IInnppuutt II111144 –– CCuussttoommIInn22
[Custom Input 2 (CM)][Custom Input 2 (CM)]

 This option must be enabled  This option must be enabled in FlashWin FlashWare. It isare. It is
designed to support “Custom” inputs. Thisdesigned to support “Custom” inputs. This
input displays the status of the associatedinput displays the status of the associated
circuit to the CM.circuit to the CM.

NNOTEOTE:: Refer to the attached deviceRefer to the attached device
manufacturer’s documentation formanufacturer’s documentation for
specific troubleshooting informationspecific troubleshooting information
regarding that device.regarding that device.

Refer toRefer to Table Table 3-2, “Configure Mode Menu,” 3-2, “Configure Mode Menu,” onon
papagege 3-3-2727..

 The input is good if these values are displayed: The input is good if these values are displayed:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Carefully complete the circuit between JPC10-2Carefully complete the circuit between JPC10-2
and JPC24-9. If “ON” is displayed, troubleshootand JPC24-9. If “ON” is displayed, troubleshoot
the attached device and associated wiring. Ifthe attached device and associated wiring. If

“ON”“ON” is not is not  displayed, replace the CM. displayed, replace the CM.

 JPC10-2 to  JPC10-2 to JPC24-9JPC24-9 VaValue Displayelue Displayedd
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InpInputut I11I1155 –– CusCustomtomIn3 [In3 [CusCustom Itom Inpunput 3 (TM)]t 3 (TM)]

IInnppuutt II111155 –– CCuussttoommIInn33
[Custom Input 3 (TM)][Custom Input 3 (TM)]

 This option must be enabled  This option must be enabled in FlashWin FlashWare. It isare. It is
designed to support “Custom” inputs. Thisdesigned to support “Custom” inputs. This
input displays the status of the associatedinput displays the status of the associated
circuit to the TM.circuit to the TM.

NNOTEOTE:: Refer to the attached deviceRefer to the attached device
manufacturer’s documentation formanufacturer’s documentation for
specific troubleshooting informationspecific troubleshooting information
regarding that device.regarding that device.

Refer toRefer to Table Table 3-2, “Configure Mode Menu,3-2, “Configure Mode Menu,” on” on
papagege 3-3-2727..

 The input is good if these values are displayed: The input is good if these values are displayed:

If these results are not observed, refer toIf these results are not observed, refer to
Diagnosis and Repair.Diagnosis and Repair.

Diagnosis and RepairDiagnosis and Repair

Carefully complete the circuit between JPT10-8Carefully complete the circuit between JPT10-8
and JPT24-3. If “ON” is displayed, troubleshootand JPT24-3. If “ON” is displayed, troubleshoot
the attached device and associated wiring. Ifthe attached device and associated wiring. If

“ON”“ON” is not is not  displayed, replace the TM. displayed, replace the TM.

 JPT10-8 to J JPT10-8 to JPT24-3PT24-3 VaValue Displayelue Displayedd
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