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Edition 2008B Edition 2008B 

1 1 General General information and information and technical technical datadata

Scope, service manualScope, service manual

GeneralGeneral
This manual describeThis manual describes the service procedures for As the service procedures for ATLET stand-on stackerTLET stand-on stackers in the A-Ergos in the A-Ergo

series. Use the manual for series. Use the manual for quick and correct service of quick and correct service of respective truck models.respective truck models.

The manual describes models manufactured from and including the The manual describes models manufactured from and including the introduction of A-introduction of A-

Ergo at the end of 2002.Ergo at the end of 2002.

YYou may find contradictions in ou may find contradictions in the manual compared with the the manual compared with the models supplied due tomodels supplied due to

optional designs, upgrades and the like.optional designs, upgrades and the like.

Warning! Warning! 

If the truck is rebuilt after delivery or supplemented in such a manner that safetyIf the truck is rebuilt after delivery or supplemented in such a manner that safety

may be affected, ATLET AB or its authorised representative should be contacted.may be affected, ATLET AB or its authorised representative should be contacted.

The electrical system must never be rewired in any form after delivery without writtenThe electrical system must never be rewired in any form after delivery without written

authorisation from Atlet AB, authorisation from Atlet AB, since this may change the measured and applicable EMC.since this may change the measured and applicable EMC.

The content of this service manual is protected by copyright law The content of this service manual is protected by copyright law and may not be copied,and may not be copied,

fully or in fully or in part, without written permission. The material has undergonpart, without written permission. The material has undergone carefule careful

examination with regard to correctness. Subject to examination with regard to correctness. Subject to alteration. In the event of alteration. In the event of inconsistentinconsistent

information in the Swedish and translated editions, it information in the Swedish and translated editions, it is the Swedish edition that applies.is the Swedish edition that applies.

Modifications and updates will Modifications and updates will be distributed via be distributed via AATLET AB TLET AB Service Manual Change.Service Manual Change.

Scope of the A-Ergo Scope of the A-Ergo modelmodel

The stand-on stacker trucks in the The stand-on stacker trucks in the A-Ergo series are available in a A-Ergo series are available in a number of differentnumber of different
variants with mast system, straddle lift, extendable stabilisors and telescopic forks (ATF).variants with mast system, straddle lift, extendable stabilisors and telescopic forks (ATF).
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How to use the manualHow to use the manual

StructureStructure

The manual is built up according to the same principle as ATLET spare parts catalogues,The manual is built up according to the same principle as ATLET spare parts catalogues,

with the truck divided into one subsystem per section.with the truck divided into one subsystem per section.

Sections 1 - 3 Sections 1 - 3 in this manual contain comprehensive information regarding technical data,in this manual contain comprehensive information regarding technical data,

service instructions and tools.service instructions and tools.

Sections 4-12 in the manual contain information limited to a specific area in Sections 4-12 in the manual contain information limited to a specific area in the truckthe truck

concerning a description of the mechanical handling of concerning a description of the mechanical handling of different components. Fordifferent components. For

example, Masts (section 6) and Hydraulic System example, Masts (section 6) and Hydraulic System (section 8).(section 8).

With regard to software this is With regard to software this is described under section 10.described under section 10.

The main principle for extra The main principle for extra accessories is to place them accessories is to place them under the respective sections.under the respective sections.

Otherwise they are placed under section 12 Otherwise they are placed under section 12 “Miscellaneous”“Miscellaneous”. For this . For this reason section 12reason section 12

is not always included in the is not always included in the Service Manual.Service Manual.

For specific problems or information about procedures, look in the main index for theFor specific problems or information about procedures, look in the main index for the

correct section in the manual.correct section in the manual.

HistoryHistory

The following modifications affect the service procedure.The following modifications affect the service procedure.

Symbol keySymbol key

Warning! Warning! 

Used if there is a risk of personal injury.Used if there is a risk of personal injury.

Important! Important! 

Used if there is a risk of damage to machine.Used if there is a risk of damage to machine.

ote ote 

Used for general observation.Used for general observation.

Table 1.1Table 1.1 Upgrades of the truck that affect the service procedureUpgrades of the truck that affect the service procedure
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Safety instructionsSafety instructions

GeneralGeneral

Extreme importance must be placed on precautionary measures to avoid accidents duringExtreme importance must be placed on precautionary measures to avoid accidents during

all work on the vehicle.all work on the vehicle.

A general rule is to always implement preventive measures that are adapted to the typeA general rule is to always implement preventive measures that are adapted to the type

of vehicle to be worked on. The general rules below must always be observed:of vehicle to be worked on. The general rules below must always be observed:

•• SmoSmokinking or nag or nakeked flad flames mes are sare stritrictlctly forby forbididden aden as ths there iere is a riss a risk of exk of exploplosiosion in thn in thee

vicinity of batteries vicinity of batteries and while working on gas eand while working on gas equipped vehicles.quipped vehicles.

•• The The batbattertery sy shouhould ald alwalways ys be be proprotecttected ed durduring ing gringrindiding ng worwork.k.

•• LoLocacal fil fire rre regegululatatioions ns mumust bst be fe folollolowewed.d.

•• The dThe drivrive whee wheel shel shoulould ald alwayways be ls be liftifted ued up frep free froe from the fm the flooloor durr during ing serservicvice woe workrk

to prevent the vehicle from moving.to prevent the vehicle from moving.

•• BefoBefore wore workinrking on g on the ethe eleclectrictrical syal systestem thm the bate battertery pluy plug shog shoululd be pud be pullelled oud out.t.

•• TTo prevo prevent ient injunjuries ries caucausesed by crd by crusushinhing the bg the battattery pery plug slug shouhould alld alwayways be rems be removeovedd

when working on or around the mast and hydraulic unit. The mast or hydraulic unitwhen working on or around the mast and hydraulic unit. The mast or hydraulic unit

can be actuated due to an electrical fault or can be actuated due to an electrical fault or a mistake while working. The batterya mistake while working. The battery

plug may only be plug may only be connected while trouble shooting, and when the greatest of connected while trouble shooting, and when the greatest of carecare

is exercised, (with the truck raised).is exercised, (with the truck raised).

Warning! Warning! 

Having the power connected to the truck when working on or around the mast Having the power connected to the truck when working on or around the mast cancan

result in fatal injury!result in fatal injury!

•• WheWhen won workinrking on og on or aror around und the mthe masast and tt and the hyhe hydradrauliulic unc unit, tit, they hey musmust be lot be lockeckedd

by using the mast by using the mast lock, wooden blocks or some other appropriate means.lock, wooden blocks or some other appropriate means.

•• No oNo othether per persorsons sns shouhould bld be in e in the vthe viciicinitnity of ty of the trhe truck uck whewhen it in it is tes test rst run inun in

conjunction with repair work, in view of the risk conjunction with repair work, in view of the risk of accidents or near-accidentsof accidents or near-accidents
from the from the truck making an unexpected manoeuvre.truck making an unexpected manoeuvre.

•• The sThe systystem sem shouhould nold not be pt be presressusurisrised, eed, e.g.g. the p. the pump ump motmotor sor shuthutoff off and tand the fhe forkorkss

down, when dismantling parts of down, when dismantling parts of the hydraulic system.the hydraulic system.

•• All meAll metal tal objobjectects sucs such as wh as watcatchehes ans and rind rings shgs shoulould be rd be remoemoved wved whehen worn workinking ong on

the electrical system, or ithe electrical system, or in its immediate vicinity. A short-circuit from such objectsn its immediate vicinity. A short-circuit from such objects

can result in serious burn injuries.can result in serious burn injuries.
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Lifting the truckLifting the truck

Checks/PreparationsChecks/Preparations

•• WheWhen thn the true truck is ck is liflifted ted by uby usinsing a jag a jack, ck, makmake sue sure yre you sou secuecure ire it wit with blth blococks.ks.

TheThe truck must notruck must not rest on the jack, while t rest on the jack, while work is carried out.work is carried out.

•• EnsEnsure thure that stat strapraps, wis, wires ores or chair chains hans have a suve a sufffficiicient lent liftiifting cang capacpacity bity befoefore lifre liftingting

the truck.the truck.

•• EnsEnsure ture that hat the dthe drivrive whe wheeeel runl runs frs free oee of the f the floofloor ber beforfore tre troubouble sle shoohootinting.g.

Permitted lifting pointsPermitted lifting points

FigureFigure1.11.1 shows where the permitted lifting points are placed on the truck. The l shows where the permitted lifting points are placed on the truck. The liftingifting

points are marked with a decal representing a lifting hook; the lifting holes in the points are marked with a decal representing a lifting hook; the lifting holes in the outerouter

mast should be used.mast should be used.

Warning! Warning! 

The machine must never be lifted from the overhead guard.The machine must never be lifted from the overhead guard.

Figure 1.1Figure 1.1 Permitted lifting points, A-ErgoPermitted lifting points, A-Ergo
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Welding on the truckWelding on the truck

•• DurDuring wing weldelding ing worwork thk the bate battery tery pluplug shg shoulould ald alwayways be ds be disciscononnecnected ated and and allll

connections to the control units aconnections to the control units and regulators (concerns all electronic units)nd regulators (concerns all electronic units)

should be disconnected. On completion of welding work should be disconnected. On completion of welding work the connectors shouldthe connectors should

first be connected to the electronic units, after which the battery plug first be connected to the electronic units, after which the battery plug is connectedis connected

to the battery.to the battery.

•• ThThe wee weldldining eag eartrth shh shouould ald alwlwayays be s be coconnnnectected ed asas clclosose to te to the whe weleldiding ang arerea asa as
possible to eliminate possible to eliminate damage to surrounding components.damage to surrounding components.

Taking the environment into considerationTaking the environment into consideration

Atlet AB Atlet AB takes care of the takes care of the environment. Wenvironment. Waste material in conjunction with aste material in conjunction with repairs,repairs,

maintenance, cleaning, or scrapping, should be collected and disposed of in maintenance, cleaning, or scrapping, should be collected and disposed of in anan

environment-friendly way and in environment-friendly way and in accordance with the directives of accordance with the directives of respective countries.respective countries.

Such work must only be carried out in areas intended for this Such work must only be carried out in areas intended for this purpose.purpose.

Environmentally hazardous waste, such as oil filters, Environmentally hazardous waste, such as oil filters, batteries, hydraulic hoses andbatteries, hydraulic hoses and

electronics, can have a negative effect on telectronics, can have a negative effect on the environment, or health, if handledhe environment, or health, if handled

incorrectlyincorrectly. Recyclable materi. Recyclable material should be al should be taken care of taken care of by specialised authorities.by specialised authorities.
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PreparationsPreparations

ServiceService

•• Go Go ththrorougugh ah all ll ththe se safafetety iy insnstrtrucuctitionons.s.

•• MakMake sue sure thre that yoat you hau have ave all thll the esse essenentiatial tool tools cls closlose at he at hand band befoefore sre starttarting ing worwork.k.

•• BefoBefore cabre cablinling or otg or other eher eleclectrictrical coal compmponeonentnts are dis are discscononnecnectedted, che, check thck the cole colourour

codes and check for damage to codes and check for damage to cables or connections.cables or connections.

•• WheWhen con complmplex cex compompononentents are s are reprepairaired aned and did dismasmantntledled, mak, make sue sure thre that yat you haou haveve

good control of the different component parts to avoid the risk of confusion.good control of the different component parts to avoid the risk of confusion.

•• When rWhen repepairiairing or mng or mainaintaitaininning seng sensitsitive cive compomponeonentsnts, mak, make sure sure thae that you ut you use clse cleanean

tools and work on a clean work surface.tools and work on a clean work surface.

•• DisDismanmantletle, ins, inspepect anct and adjd adjusust comt componponentents accs accordordining to thg to the prese prescribcribed roed routiutinesnes..

See respective sections for detailed information.See respective sections for detailed information.

Trouble shootingTrouble shooting

When you suspect a faulty When you suspect a faulty component, do not replace it icomponent, do not replace it immediatelymmediately. First check the. First check the

surrounding equipment and carry out complete surrounding equipment and carry out complete trouble shooting routines. Make sure youtrouble shooting routines. Make sure you

know the reason for the fault before replacing a component.know the reason for the fault before replacing a component.
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Data A-ErgoData A-Ergo

DesignationsDesignations

TrTruck uck designationdesignation

Table 1.2Table 1.2 Truck designationsTruck designations

TTrruucck  k  ttyyppee AA--EErrggoo SSttaanndd--oon  n  ssttaacckkeerr,  ,  SSttaannddaarrdd

AA--EErrggo  o  TTFF SSttaanndd--oon  n  ssttaacckkeer  r  wwiitth  h  tteelleessccooppiic  c  ffoorrkkss

LLooaad  d  ccaappaacciittyy AA--EErrggoo 1166000  0  oor  r  2200000  0  kkgg

AA--EErrggo  o  TTFF 1100000  0  kkgg
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TType ype designationdesignation

11.. MoModdeel del desisiggnnaattiioonn..

2.2. TType Sype Serieeries no.s no./V/Verersiosion (S=n (S=SpeSpeciacial verl versiosion.)n.)..

3.3. YYear oear of manf manufactufacture, wure, week, eek, and and warranwarranty pty period eriod in min months onths (only (only SwedSweden).en).

(On the assumption that the service instructions in the warranty regulations are(On the assumption that the service instructions in the warranty regulations are

followed.)followed.)

4.4. Any lAny load road restricestrictiontions, deps, dependinending on g on the pthe positiosition oon of the f the load oload on the n the forks forks (D) an(D) and/od/orr

lifting height (Q).lifting height (Q).

Figure 1.2Figure 1.2 Example of type plate (–2006w36)Example of type plate (–2006w36)
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11.. MoModdeel del dessigignnaattioionn..

2.2. TType Sype Serieeries no.s no./V/Versersion (ion (S=SS=Spepeciacial verl versiosion.n.).).

3.3. YYear oear of manf manufactufacture, wure, week, eek, and wand warranarranty pety period iriod in monn months (oths (only Snly Swedenweden).).

(On the assumption that the service instructions in the warranty regulations are(On the assumption that the service instructions in the warranty regulations are

followed.)followed.)

4.4. Any loaAny load resd restrictiotrictions, dns, depenepending ding on the on the positposition of tion of the loahe load on the d on the forks forks (D) an(D) and/ord/or

lifting height (Q).lifting height (Q).

Note! Note! 

In cases where the machine plate has been lost or become illegible, it must beIn cases where the machine plate has been lost or become illegible, it must be

renewed immediately. In order to identify the machine's serial number, there is arenewed immediately. In order to identify the machine's serial number, there is a

plate located on each main component such as drive motor, gearbox, hydraulic unit,plate located on each main component such as drive motor, gearbox, hydraulic unit,

TMC etc. For some machines there is even a plate attached inside the batteryTMC etc. For some machines there is even a plate attached inside the battery
compartment, or serial number punched on the side of the mast.compartment, or serial number punched on the side of the mast.

Figure 1.3Figure 1.3 Example of type plate (2006w37–)Example of type plate (2006w37–)
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Figure 1.4Figure 1.4 Example of plate with serial number.Example of plate with serial number.

SER XXXXXXSER XXXXXX

WEEK XXXXWEEK XXXX

SER XXXXXXSER XXXXXX

WEEK XXXXWEEK XXXX
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Explanation of Model designationExplanation of Model designation

Example:Example:    A 160 A 160 S DTF S DTF V S V S 360 225 360 225 4040

Truck typeTruck type

Load capacity/10Load capacity/10

NNaarrrroow  w  ggaauuggee SS

BBrrooaad  d  ggaauuggee BB

TTeelleessccooppiic  c  mmaasstt TT

TTeelleessccooppiic  c  mmaasstt,  ,  FFrreeee--lliifftt TTFF

DDoouubblle  e  tteelleessccooppiic  c  mmaasstt DDTT

DoDoububle tle telelesescocoppic mic masast, Ft, Frreeee-l-liiftft DTDTFF

Free-view Free-view mast mast VV

SSttaabbiilliisseerrss SS

SSttrraaddddlle  e  lliifftt HH

Lifting height in cmLifting height in cm

Battery Ah/5Battery Ah/5

Charger AmpereCharger Ampere
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Dimensions and weightsDimensions and weights

Dimensions A-ErgoDimensions A-Ergo

Figure 1.5Figure 1.5 Positions for dimensions A-ErgoPositions for dimensions A-Ergo

Figure 1.6Figure 1.6 Positions for dimensions A-Ergo TFPositions for dimensions A-Ergo TF

B1B1

VV

BB

B2B2

R    R    
2    2    

       H       H
       6       6

L2L2

L3L3

L4L4    L1L1

LL

       H       H
       3       3
       H       H
       4       4
       H       H
       5       5

       H       H
       7       7

       H       H
       2       2

       H       H
       1       1

A-Ergo Mått A.epsA-Ergo Mått A.eps

       B       B
       1       1

       V       V       B       B
       2       2       B       B

  R  R  2  2

       H       H
       6       6

L2L2

L3L3

L4L4

U U L1L1

L1L1

LL

       H       H
       3       3
       H       H
       4       4
       H       H
       5       5

       H       H
       7       7

       H       H
       2       2

       H       H
       1       1

       H       H
       7       7

A-Ergo Mått ATF.epsA-Ergo Mått ATF.eps
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Component specificationComponent specification

Table 1.3Table 1.3 Component specificationComponent specification

CCoommppoonneenntt SSppeecciiffiiccaattiioonn

DDrriivve  e  mmoottoorr DDrriivve  e  vvoollttaaggee 1166VV

OOuuttppuut  t  ssttaannddaarrdd 22..2  2  /  /  22..4  4  kkWW

S2 60 minS2 60 min

Insulation resistanceInsulation resistance >24>24 k k ΩΩ

GGeeaarrbbooxx GGeeaar  r  rraattiio  o  ((ssttaannddaarrdd)) 1166,,9955::11

OOiil  l  vvoolluummee 11..5  5  lliittrreess

HHyyddrraauulliic  c  ssyysstteemm MMaax  x  pprreessssuurree 1177..5  5  MMPPaa

(=175 kp/cm²)(=175 kp/cm²)

OOiil  l  vvoolluummee mmaax  x  119  9  lliittrreess

HHyyddrraauulliic  c  uunniit  t  ((mmoottoor  r  aannd  d  ppuummpp)) TTyyppe  e  11 OOuuttppuutt 33..5  5  kkWW

TTyyppe  e  22 OOuuttppuutt 44..5  5  kkWW

TTyyppe  e  33 OOuuttppuutt 77..6  6  kkWW

CCoonnttrrool  l  ssyysstteem  m  ffoor  r  ddrriivve  e  mmoottoorr TTyyppe  e  ZZaappi  i  AACC11 AAC  C  TTrraannssiissttoorr

VVoollttaaggee 224  4  VV

MMaax  x  ccuurrrreenntt 225500A  A  ((RRMMSS))

in 2 minin 2 min

CCoonnttrrool  l  ssyysstteem  m  ffoor  r  sstteeeerriinng  g  wwhheeeell TTyyppe  e  ZZaappi  i  AACC11 AAC  C  TTrraannssiissttoorr

VVoollttaaggee 2244VV

MMaax  x  ccuurrrreenntt 7700AA

FFuusseess CCoonnttrrool  l  ffuussees  s  2  2  ppccss.. 77..55AA

30.0A30.0A

PPumump mp mototor or fufuse se 1 p1 pcscs.. 252500AA

DrDriive ve momototor fr fususe 1 e 1 pcpcs.s. 161600AA
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Recommended consumable materialRecommended consumable material

Oil and greaseOil and grease

  

Important! Important! 

Do not mix different lubricants – definitely not synthetic oil with mineral oil!Do not mix different lubricants – definitely not synthetic oil with mineral oil!

Table 1.4Table 1.4 Table of recommended types of oil and greaseTable of recommended types of oil and grease

  

BBrraanndd GGeeaarrbboox  x  ooiill

As per API valueAs per API value

GL-5GL-5

Hydraulic oilHydraulic oil

As per ISO VG 32, VG 15As per ISO VG 32, VG 15

Bearing greaseBearing grease

NLGI 2NLGI 2

Lithium baseLithium base

WorWorm gear oim gear oill

(Only ATF)(Only ATF)

NNoorrmmaall CCoolld  sd  sttoorree NNoorrmmaall

(32)(32)

Cold storeCold store

(15)(15)

BBPP BBPP

EnergearEnergear

HypoHypo

80W/14080W/140

EPEP

BPBP

EnergearEnergear

SHX-SSHX-S

75W/14075W/140

BP BartranBP Bartran

HV-32HV-32

BP BartranBP Bartran

SHF-SSHF-S

BP EnergreaseBP Energrease

LC 2LC 2

BP EnergolBP Energol

SGXP 150SGXP 150

CCaassttrrooll HHyyppool  l  CC

80 W/9080 W/90

-- HHyyssppiinn

SHS 32SHS 32

HydraulicHydraulic

oil OM 15oil OM 15

Alt:HyspinAlt:Hyspin
AWH 15AWH 15

LLMMxx AAllpphha  a  ssyynn

T 220T 220

MMoobbiill MMoobbiilluubbee

HD 85 W/ HD 85 W/ 

9090

-- DDTTE  E  113  3  MM

SHS 32SHS 32

FFlloowwrreex  x  11 MMoobbiillpplleex  x  4488 GGLLYY

goyle 30goyle 30

SShheellll SSppiirraax  x  HHDD

85 W/9085 W/90

-- TTeelllluus  s  ooiill

TX 32TX 32

Tellus oilTellus oil

T 15T 15

RReettiinnaax  x  EEPP22 TTiivveella  a  WWBB

Statoil / Statoil / 

ExxonExxon

GearwayGearway

G5G5

80 W/9080 W/90

-- SSHHS  S  3322 J  J  2266 UUnniiwwaayy

LIX 625LIX 625

Snäckväxel-Snäckväxel-

olja 375 Solja 375 S

TTeexxaaccoo GGeeaarrtteexx

EP-EP-

C 80 W/90C 80 W/90

-- RRaannddo  o  ooiill

HDZ 32HDZ 32

Rando oilRando oil

HDZ 15HDZ 15

HHyytteex  x  EEPP22 SSyynnlluubbee

CLP 220CLP 220
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

StaStandards and ndards and abbreviationsabbreviations

ScrewsScrews

Tightening torque, screws and Tightening torque, screws and nutsnuts

The tightening torque in the The tightening torque in the table above are standard values. In some cases a table above are standard values. In some cases a specificspecific

tightening torque is specified in respective sections. If no tightening torque is specifiedtightening torque is specified in respective sections. If no tightening torque is specified

in the service instructions, the in the service instructions, the values shown in the table values shown in the table above applyabove apply..

Table 1.5Table 1.5 Tightening torque, screws and nutsTightening torque, screws and nuts

DDIIMM TTeennssiille  e  ggrraaddee

44,,66 88,,88 1100,,99 1122,,99

NNmm NNmm NNmm NNmm

MM44 11,,11 22,,99 44,,00 44,,99

MM55 22,,22 55,,77 88,,11 99,,77

MM66 33,,77 99,,88 1144 1177

MM88 88,,99 2244 3333 4400

MM1100 1177 4477 6655 7799

MM1122 3300 8811 111144 113366

MM1144 4488 112288 118811 221177

MM1166 7744 119977 227777 333333

MM1188 110033 227755 338866 446633

MM2200 114444 338855 554411 664499
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Tightening torque, hydraulic couplingsTightening torque, hydraulic couplings

Conversion tableConversion table

Table 1.6Table 1.6 Tightening torque, hydraulic couplingsTightening torque, hydraulic couplings

Tightening torque: Pipe thread / metric thread:Tightening torque: Pipe thread / metric thread:

MeMetrtriic fic fine tne thrhreeadad WhWhititwwororth th pipipe tpe thrhreeadad MA MA (N(Nm) m) wwitithh

ringring

MA (Nm) with elasticMA (Nm) with elastic

MM110  0  x  x  11 G  G  11//88"" 2255 1100

MM112  2  x  x  11..55 3300 2200

MM114  4  x  x  11..55 G  G  11//44"" 5500 3300

MM116  6  x  x  11..55 G  G  33//88"" 8800 3355

MM118  8  x  x  11..55 9900 4400

MM220  0  x  x  11..55 G  G  11//22"" 113300 5500

MM222  2  x  x  11..55 115500 6600

MM226  6  x  x  11..55 225500 7700

MM227  7  x  x  11..55 G  G  33//44"" 225500 8800

MM227  7  x  x  22 225500 9900

G  G  11"" 335500 114400

MM333  3  x  x  22 440000 114400

MM442  2  x  x  22 G  G  1111//44"" 660000 224400

MM448  8  x  x  22 G  G  1111//22"" 880000 330000

Table 1.7Table 1.7 Conversion table, torque unitsConversion table, torque units

Newton metreNewton metre
(Nm)(Nm)

Kilopond metreKilopond metre
(kpm)(kpm)

Poundforce inchPoundforce inch
(lbg x in)(lbg x in)

Poundforce footPoundforce foot
(lbf x ft)(lbf x ft)

11 00,,1100 88,,8855 00,,7744

99,,8811 11 8866,,8800 77,,2233

00,,1111 00,,0011 11 00,,0088

11,,3366 00,,1144 1122,,0000 11
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ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Screw types and tensile gradesScrew types and tensile grades

Marking with the manufacturer trademark, including the tensile grade, is compulsory forMarking with the manufacturer trademark, including the tensile grade, is compulsory for

screws with a thread diameter screws with a thread diameter from and including 5 mm and in from and including 5 mm and in tensile grades accordingtensile grades according

to the table above. Marking only takes place when the shape of the product permits this.to the table above. Marking only takes place when the shape of the product permits this.

Table 1.8Table 1.8

FFiigguurree SSccrreew  w  ttyyppee DDeessiiggnnaattiioonn TTeennssiille  e  ggrraaddee

MM66SS HHeexxaaggoon  n  ssccrreeww 88,,88

10,910,9

MMCC66SS HHeexxaaggoon  n  hhoolle  e  ssccrreeww 88,,88

10,910,9

12,912,9

MMFF66SS HHeexxaaggoon  n  hhoolle  e  ssccrreeww,,

countersunk countersunk 

10,910,9

MMCCSS SSllootttteed  d  ssccrreeww 44,,66

MMVVBBFF OOvvaal  l  hheeaadd

countersunk screwcountersunk screw

4,64,6

Figure 1.7Figure 1.7 Example of markingExample of marking

SM 031.1SM 031.1

8.88.8

12.912.9

12.912.9

8.88.8
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Colour of the truckColour of the truck
00

The truck is painted with the following NCS colour codes:The truck is painted with the following NCS colour codes:

Colour codes, cablingColour codes, cabling

The colour codes of all the cables in the truck can be The colour codes of all the cables in the truck can be read off from the Atlet wiringread off from the Atlet wiring

diagram. The abbreviations have the following implication:diagram. The abbreviations have the following implication:

Note! Note! 

Two-colour cables are shown with both colour codes separated by a slash.Two-colour cables are shown with both colour codes separated by a slash.

E.g. blue/yellow cable is shown with colour code BL/Y.E.g. blue/yellow cable is shown with colour code BL/Y.

Table 1.9Table 1.9 NCS colour codesNCS colour codes

MMaacchhiinne  e  ccoolloouurr DDeessiiggnnaattiioonn

YYeellllooww NNCCS  S  00007700--YY2200RR

MMeeddiiuum  m  ggrreeyy NNCCS  S  77000000

DDaarrk  k  ggrreeyy NNCCS  S  88000000

Table 1.10Table 1.10 Colour codes, Atlet wiring diagramColour codes, Atlet wiring diagram

CCooddee CCaabblle  e  ccoolloouurr

BBEE BBeeiiggee

BBLL BBlluuee

BBNN BBrroowwnn

GGNN GGrreeeenn

GGRR GGrreeyy

OORR OOrraannggee

PP PPiinnk  k  

RR RReedd

SSBB BBllaacck  k  

VVOO VViioolleett

WW WWhhiittee

YY YYeellllooww
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Designations, electrical Designations, electrical componentcomponentss

Electrical components normally have a designation of tElectrical components normally have a designation of two letters:wo letters:

Example SL = Switch for Lowering functionExample SL = Switch for Lowering function

Table 1.11Table 1.11 First letterFirst letter

CCooddee DDeessiiggnnaattiioonn

AA CCoommppoonneennt  t  oor  r  ffuunnccttiioon  n  wwiitthhoouut  t  iittss

own letter belowown letter below

DD DDiiooddee

EE EElleeccttrriiccaal  l  ccoommppoonneenntt

FF FFuussee

II IInnddiiccaattoorr

KK CCoonnnneeccttoorr

LL LLaammpp

MM MMoottoorr

PP PPlluugg

RR RReellaayy

SS SSwwiittcchh

TT TTeerrmmiinnaall

VV VVaallvvee

WW AAuuddiibblle  e  wwaarrnniinngg

Table 1.12Table 1.12 Second letterSecond letter

CCooddee DDeessiiggnnaattiioonn

BB BBrraakkee

CC CCoonnttrrool  l  ssyysstteemm

EE EEmmeerrggeennccy  y  ffuunnccttiioonn

FF FFoorrwwaarrdd

HH HHoouurr

KK KKeeyy

LL LLoowweerriinngg

MM MMaannooeeuuvvrree

PP PPuummpp

RR RReevveerrssee

SS SSppeeeedd
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Standard abbreviationsStandard abbreviations

Table 1.13Table 1.13 Standard abbreviationsStandard abbreviations

MMaaggnniittuuddee UUnniitt DDeessiiggnnaattiioonn

CCuurrrreenntt AAmmppeerree AA

VVoollttaaggee VVoolltt VV

RReessiissttaannccee OOhhmm    ΩΩ

OOuuttppuutt WWaatttt WW

TToorrqquuee NNeewwttoon  n  mmeettrree NNmm

PPrreessssuurree PPaassccaall PPaa
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SMA-Ergo_02_2004A.fmSMA-Ergo_02_2004A.fm

Edition 2004AEdition 2004A

2 2 Special Special toolstools

Special tools A-ErgoSpecial tools A-Ergo

IntroductionIntroduction
All special tools can be ordered from Atlet AB.All special tools can be ordered from Atlet AB.

List of toolsList of tools

Hand terminalHand terminal

Table 2.1Table 2.1 Hand terminal, programming toolHand terminal, programming tool

DDeessiiggnnaattiioonn PPaarrt  t  nnuummbbeerr AApppplliiccaattiioonnss

Hand terminal ZapiHand terminal Zapi

steering regulatorssteering regulators

11004  4  440000 PPrrooggrraammmmiinng  g  ttooool  l  ffoor  r  tthhe e  ccoonnttrrool  l  uunniitts  s  ffoor  r  tthhe e  ddrriivvee

motor and steeringmotor and steering

Figure 2.1Figure 2.1 Hand terminal Zapi steering regulators, see section 10 for how they are usedHand terminal Zapi steering regulators, see section 10 for how they are used

1 PARAM.1 PARAM. IMAXIMAX

BRAKINGBRAKING

 ACCEL. ACCEL.

MAX SP.MAX SP.

S.P.IS.P.I
S.P.IIS.P.II

B.RECERSEB.RECERSE

COMPENS.COMPENS.

R.BRAKER.BRAKE

SPEED ISPEED I

SPEED IISPEED II
SPEED IIISPEED III

I MOTI MOT

TEMPTEMP

V.MOTV.MOT

V.POT.V.POT.

V.BATTV.BATT

VMN.MOT.VMN.MOT.

2 TESTER2 TESTER

3 SAVE3 SAVE

4 RESTORE4 RESTORE

5 ALARMS5 ALARMS

6 ACCELERATOR6 ACCELERATOR

7 MOTOR DATA7 MOTOR DATA

BYBYPPASASSS FIFIELELD WED WEAKAK... .

M.SW.TESTM.SW.TEST

11 33 55

22 44 66

ROLL ROLL ENTER ENTER SETSET

ROLL ROLL OUT OUT SETSET

10_003_SM_A-ERGO.eps10_003_SM_A-ERGO.eps
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Cleaning fluidCleaning fluid

Dismantling tool, buttons and lampsDismantling tool, buttons and lamps

Crimping toolCrimping tool

Lifting eyeLifting eye

For detailed information on the above For detailed information on the above produproducts, please contact Atlet.cts, please contact Atlet.

Table 2.2Table 2.2 Cleaning fluid, electronicsCleaning fluid, electronics

DDeessiiggnnaattiioonn PPaarrt  t  nnuummbbeerr AApppplliiccaattiioonnss

CClleeaanniinng  g  fflluuiidd PP//N  N  111122226688 CClleeaanniinng  g  oof  f  eelleeccttrriic  c  mmoottoorrs  s  tto  o  ccoouunntteerraacct  t  ggeeaarrbboox  x  ooiill

and other dirtand other dirt

Table 2.3Table 2.3 Dismantling tool, buttons and lampsDismantling tool, buttons and lamps

DDeessiiggnnaattiioonn PPaarrt  t  nnuummbbeerr AApppplliiccaattiioonnss

CChheecck k nnuut t  exexttrracacttoorr PP//N N 11003 3 888855 TTooool l  ffoor r  rreelleaeassiinng g cchheecck k nnuutts s  oon n llaampmps s anand bd buuttttoonnss

Figure 2.2Figure 2.2 Check nut extractorCheck nut extractor

Table 2.4Table 2.4 Crimping toolCrimping tool

DDeessiiggnnaattiioonn PPaarrt  t  nnuummbbeerr AApppplliiccaattiioonnss

CCrriimmppiinng  g  ttooool  l  MMoolleexx PP//N  N  000066445544 CCaabblle  e  ccoonnnneeccttiioonnss

PPiin  n  eexxttrraaccttoorr PP//N  N  000066445566 CCaabblle  e  ccoonnnneeccttoorr

Table 2.5Table 2.5 Lifting eyeLifting eye

DDeessiiggnnaattiioonn PPaarrt  t  nnuummbbeerr AApppplliiccaattiioonnss

LLiiffttiinng  g  eeyyee PP//N  N  110044773377 LLiiffttiinng  g  eeyye  e  ffoor  r  ddrriivve  e  uunniitt..

Kontramutterdragare.epsKontramutterdragare.eps
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Edition 2002B Edition 2002B 

3 Service3 Service

Regular maintenanceRegular maintenance

IntroductionIntroduction
Service should be carried out regularService should be carried out regularly two times a year with normal truck usage, i.e. 1000ly two times a year with normal truck usage, i.e. 1000

operating hours per year. The planned service includes procedures such as driving tests,operating hours per year. The planned service includes procedures such as driving tests,

function tests, replacing filters and changing oils etc. Servicing is carried out at differentfunction tests, replacing filters and changing oils etc. Servicing is carried out at different

intervals depending on the running time of the truintervals depending on the running time of the truck. When the truck is working in extremeck. When the truck is working in extreme

conditions or in demanding environments, servicing can be planned at tighter intervals.conditions or in demanding environments, servicing can be planned at tighter intervals.

SafetySafety

Important! Important! 

Check under every separate section which safetCheck under every separate section which safety instructions are applicable fory instructions are applicable for

work on the truck.work on the truck.

The external functions in the steering The external functions in the steering servo system should be checked after every serviceservo system should be checked after every service

and after all work carried out in the and after all work carried out in the electrical system. All function tests of the safetyelectrical system. All function tests of the safety

system should be carried out with the truck speed controller in neutral, see section 10.system should be carried out with the truck speed controller in neutral, see section 10.

RecommendationRecommendation

This section provides information on what the truck owner should take intoThis section provides information on what the truck owner should take into

consideration.consideration.

Regular service should be carried out by specially appointed and trained personnel with a goodRegular service should be carried out by specially appointed and trained personnel with a good

knowledge of the function and servicing of the truck.knowledge of the function and servicing of the truck.
To achieve the best results from your investment in the truck we advise you to contact Atlet ServiceTo achieve the best results from your investment in the truck we advise you to contact Atlet Service

and to subscribe to a service subscription for regular service.and to subscribe to a service subscription for regular service.
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Daily serviceDaily service

This section provides informatiThis section provides information on what the truck owner should take into consideration on what the truck owner should take into consideration.on.

The truck driver is obliged to do the following (before each shift)The truck driver is obliged to do the following (before each shift)

Important! Important! 

NOTE! Naked flames or smoking are prohibited when checking the specific acidNOTE! Naked flames or smoking are prohibited when checking the specific acid

weight and the acid level.weight and the acid level.

NOTE! Ergonomic loading procedures should be taken iNOTE! Ergonomic loading procedures should be taken into consideration whennto consideration when

replacing the battery or checking the battery to replacing the battery or checking the battery to avoid injuries.avoid injuries.

1.1. The baThe batterttery acid y acid levelevel shol should buld be chee checked cked every every dayday. See . See sepaseparate rate servserviceice

instruction. Note that the acid level rises slightly during charging.instruction. Note that the acid level rises slightly during charging.

2.2. Check Check that that the bathe battery ttery cabcables, cles, conneonnectionctions and s and pluplugs are gs are correcorrectly ctly connconnected ected andand

undamaged.undamaged.

3.3. CheCheck thck that the bat the battattery is pery is proroperperly loly lockcked in ied in its cots compampartmertment.nt.

4.4. CheCheck ck whwhethether er the the trutruck ck hahas ls leaeaked ked oiloil..

5.5. CheCheck tck the the traransnspoport art and snd safafetety siy signgnalal..

6.6. CheCheck thck the brae brakinking capg capacacity oity of the maf the main bin brakrake and pe and parkarking bing brakrake.e.

7.7. CheCheck tck that hat the the whewheels els havhave no e no exexterternal nal dadamagmage.e.

8.8. On truOn trucks eqcks equippeuipped with d with a truca truck comk computeputer, r, check check that ththat the tese test routt routine iine is folls followedowed

and that no error and that no error messages are shown on the displaymessages are shown on the display..

9.9. ChChececk thk the bae batttterery iny indidicacatotorr..

Important! Important! 

NOTE! Faults detected during daily maintenance are rNOTE! Faults detected during daily maintenance are reported to the foreman. Seeeported to the foreman. See

driver instructions.driver instructions.

The truck driver is obliged to do the following (after each shift)The truck driver is obliged to do the following (after each shift)

Battery chargingBattery charging..

Battery service must only be carried out by specially trained personnel. This training isBattery service must only be carried out by specially trained personnel. This training is

provided during the truck driver course. The battery may, however, be charged by otherprovided during the truck driver course. The battery may, however, be charged by other

personnel on the assumption that the battery plug is used to connect the battery to thepersonnel on the assumption that the battery plug is used to connect the battery to the

charging unit. The battery is charged according to the charging unit. The battery is charged according to the recommendations of the batteryrecommendations of the battery

manufacturermanufacturer. Only fully . Only fully automatic charging units should be used. The automatic charging units should be used. The battery chargingbattery charging

should be checked by measuring the acid weight should be checked by measuring the acid weight in the cells if in the cells if an unregulated chargeran unregulated charger

isis ususeded..
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Important! Important! 

NOTE! The acid weight should also be checked when an automatic charger is used.NOTE! The acid weight should also be checked when an automatic charger is used.

For other details concerning the battery and fully automatic chargers, sFor other details concerning the battery and fully automatic chargers, see theee the

separate service instrseparate service instructions for the battery and charger.uctions for the battery and charger.

Weekly service (30 operating hours)Weekly service (30 operating hours)

Responsibility: Truck driverResponsibility: Truck driver

1.1. The bThe battatterery is cly is cleaeaned ened extexternarnally wlly with waith warm warm water ater and rnd ragags.s.

2.2. Check Check the the oil loil level evel in thin the hyde hydraulic raulic systesystem by m by pushpushing oing out aut all the ll the hydrahydrauliculic

cylinders to their end positions. After this check that cylinders to their end positions. After this check that the fork carriage goes all thethe fork carriage goes all the

way up to way up to maximum lifting height without maximum lifting height without the pump sucking air.the pump sucking air.

3.3. Check Check that that the wthe wheels heels have have not not sepaseparated rated – tr– tread/head/hub ub and and treadtread/cor/cord.d.

4.4. Check Check the acthe acid weiid weight. Wght. When then the ache acid weiid weight is ght is checkchecked the ed the value value for a for a fully cfully charghargeded

battery should be 1.25–1.28 (25°C). The acid weight must not be lbattery should be 1.25–1.28 (25°C). The acid weight must not be less than 1.16ess than 1.16

(25°C), i.e. have at least 20% capacity left if the battery is to maintain its service life.(25°C), i.e. have at least 20% capacity left if the battery is to maintain its service life.

5.5. The trucThe truck shouk should be cld be cleanleaned exteed externallyrnally. V. Vacuuacuum clean am clean and wipnd wipe with a de with a damp clamp clothoth
in the driver compartment. Observe caution when using water jets. Electric panelsin the driver compartment. Observe caution when using water jets. Electric panels

and circuit cards should always be and circuit cards should always be protected from splashing water when washing.protected from splashing water when washing.
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Service, 500 hours service intervalService, 500 hours service interval

 Responsibility: Foreman Responsibility: Foreman

See EN 1726 or ISO 3691See EN 1726 or ISO 3691

A service is carried out by ATLET service or specially trained personnel. Servicing isA service is carried out by ATLET service or specially trained personnel. Servicing is

normally carried out after 500 hours or six months, but the working environment andnormally carried out after 500 hours or six months, but the working environment andapplication should be taken into consideration when deciding the service application should be taken into consideration when deciding the service intervals. Theintervals. The

service includes checking the complete truck, with the service includes checking the complete truck, with the emphasis on both personal safetyemphasis on both personal safety

and operational reliabilityand operational reliability. A service . A service interval of 250 hours is interval of 250 hours is recommended for cold storerecommended for cold store

trucks.trucks.

•• OvOvereralall fl fununctctioion tn tesest, t, cocontntrorol ll leveverer..

•• CChheecck k oof f  tthhe e  hhoorrnn..

•• TTesest dt drivrive fe forworwarardsds, b, bacackwkwarards ds anand d tuturnrnining.g.

•• CChheecck ok of tf thhe e ddrriivve e uunniitt..

•• CChheecck k oof f tthhe e wwhheeeellss..

•• TTesest t oof tf thhe e bbrarake ke ffuuncnctitioonn..

•• ChChececk ok of of oil il lelevevels ls anand od oil il leleakakagage.e.

•• ChChececk ok of tf the he hyhydradraululic ic ununitit, p, pipipes es anand hd hososeses..

•• CChheecck ok of tf thhe e ccyylliinnddeerrss..

•• FuFuncnctition on tetesst, t, liliftftining ag and nd loloweweriringng..

•• LuLubrbricaicatiotion an accccorordiding ng to to ththe le lububricricatatioion cn chahartrt..

•• MeaMeasusuriring ang and cnd cheheck ock of thf the bae batttterery any and chd charargiging fng fununctctioion.n.

•• ChaChangngining of g of oioils als and fnd filtilters ers acaccocordirding tng to ino inststruructctioionsns..

•• ChCheecck ok of df daamamagge oe on n ththe ce chhasassisiss..

•• ChCheecck k oof f ththe e aattttaachchmmenenttss..

•• ChCheecck k oof f ddaammaagge e iin n wweeldldss..

•• ChCheecck ok of f ththe e lilifftitinng fg foorrkkss..

(See(See “Check list, service inspektion” on page 3.7“Check list, service inspektion” on page 3.7))

First serviceFirst service

The first service should be carried out after 200 hours of operation. SeeThe first service should be carried out after 200 hours of operation. See “Specific“Specific

instructions” on page 3.19instructions” on page 3.19 for instructions. for instructions.
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Check list, service Check list, service inspektioninspektion

For further information about procedures for inspections, repairs and replacement, referFor further information about procedures for inspections, repairs and replacement, refer

to respective sections. Planned service inspections are implemented in to respective sections. Planned service inspections are implemented in accordance withaccordance with

the following points:the following points:

* See* See “Lubrication chart” on page 3.16“Lubrication chart” on page 3.16..

ChassisChassis

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

SSiiggnnss//DDeeccaallss NNoonnee,  ,  iilllleeggiibbllee VViissuuaall 11002244,  ,  11110011

DDoooorrss,  ,  ppaanneellss AAttttaacchhmmeenntt,  ,  ddaammaaggee VViissuuaall,  ,  ttoooollss 11000055,  ,  11110022,,

10321032

OOvveerrhheeaad  d  gguuaarrdd AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 11003355

Deformation, cracks,Deformation, cracks,

other damageother damage

Visual, toolsVisual, tools

LLooaad  d  wwhheeeell DDaammaaggee,  ,  wweeaarr VViissuuaall 11005511,  ,  11110088

NNooiissee LLiisstteenn,  ,  ttooooll

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss

Battery stop,Battery stop,

Battery rollers,Battery rollers,

Battery lock Battery lock 

Damage,Damage,

mounting,mounting,

lubrication *lubrication *

VViissuuaall,  ,  ttoooollss 11001144,,

10131013

**

Rubber mats,Rubber mats,

compartmentcompartment

DDaammaaggee VViissuuaall 11110055,  ,  11005588

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss

CChhaassssiiss,  ,  ggeenneerraall AAppppeeaarraannccee VViissuuaall 11003333,  ,  11111122

DDaammaaggee VViissuuaall

LLoooosse  e  ssccrreewwss TToooollss

FrameFrame

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

LLiifft  t  cchhaaiinnss..**** CChhaaiin  n  tteennssiioonniinngg BBy  y  hhaanndd 22000088

LLuubbrriiccaattiioon  n  ** VViissuuaall,  ,  ttoooollss

DDaammaaggee,  ,  cchhaaiinn VViissuuaall

Damage, chain bolt andDamage, chain bolt and

chain bolt mountingchain bolt mounting

VisualVisual
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* See* See “Lubrication chart” on page “Lubrication chart” on page 3.163.16..

** Fork tests and chain tests must be carried out ** Fork tests and chain tests must be carried out at least every 1000 operating hours, seeat least every 1000 operating hours, see

section 6.section 6.

FFoorrkkss..**** CCrraacckkss VViissuuaall 22002266,  ,  22110077

WWeeaarr VViissuuaall

AAnnggllee VViissuuaall

MMaasstt CCrraacckkss//WWeelld  d  ddaammaaggee VViissuuaall,  ,  ttoooollss

2101, 21032101, 2103
MMaasst  t  ddaammppeenniinngg OOppeerraattiinng  g  tteesstt

LLuubbrriiccaattiioon  n  ** VViissuuaall,  ,  ttoooollss

Play, damage,Play, damage,

wear on rollerswear on rollers

Visual, tools, operatingVisual, tools, operating

testtest

Angle, parallelAngle, parallel

deformationdeformation

VisualVisual

AAttttaacchhmmeennt  rt  roolllleerrss VViissuuaall,  t,  toooollss

FFoorrk  k  ccaarrrriiaaggee CCrraacckkss//WWeelld  d  ddaammaaggee VViissuuaall,  ,  ttoooollss 22000077,  ,  22000044

20332033

WWeeaarr,  ,  ddaammaaggee VViissuuaall
LLiinnk  k  ssyysstteemm,  ,  bbaarr LLoocckkiinngg,  ,  ddaammaaggee VViissuuaall,  ,  ttoooollss

TTF  F  cchhaaiinnss CChhaaiin  n  tteennssiioonniinngg VViissuuaall

TTF  F  ffoorrkkss LLoocckkiinngg,  ,  ddaammaaggee vviissuuaall

AAnngglle  e  ggeeaarr OOiil  l  lleevveell VViissuuaall,  ,  ttoooollss

LLeeaakkaaggee VViissuuaall,  ,  ttoooollss

FFuunnccttiioonn VViissuuaall,  ,  ttoooollss

SSttaabbiilliisseerrss FFuunnccttiioonn VViissuuaall

SSttaabbiilliisseer  r  ccyylliinnddeerrss FFuunnccttiioonn VViissuuaall

Spring unit,Spring unit,

stabiliser cylindersstabiliser cylinders

LLuubbrriiccaattiioonn VViissuuaall

FrameFrame

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee
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* See* See “Lubrication chart” on page 3.16“Lubrication chart” on page 3.16..

* See also section 11.* See also section 11.

Drive unitDrive unit

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

Gearbox *Gearbox *

Drive shaftDrive shaft

GearGear

OOiil  l  lleevveell VViissuuaall,  ,  ffiilllliinngg 33110011,  ,  33000066,,

3104, 31063104, 3106
NNooiissee LLiisstteenn,  ,  ttooooll

OOiil  l  lleeaakkaaggee VViissuuaall,  ,  ttoooollss

DDrriivve  e  mmoottoorr FFuunnccttiioonn,  ,  nnooiissee LLiisstteenn,  ,  ttooooll 77002277,  ,  77111122,,

71047104
CCaabblle  e  ccoonnnneeccttiioonnss VViissuuaall,  ,  ttoooollss

DDrriivve  e  wwhheeeell NNooiissee LLiisstteenn 33000055,  ,  33110022,,

30023002
DDaammaaggee,  ,  wweeaarr VViissuuaall

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss

SSlliiddiinng  g  bbeeaarriinngg NNooiissee,  ,  lluubbrriiccaattiioon  n  ** LLiisstteenn,  ,  lluubbrriiccaattee 33110033

SteeringSteering

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

GGeeaarr NNooiissee LLiisstteenn,  ,  lluubbrriiccaattee 44000099

SSeerrvvo  o  mmoottoorr AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 44001144

SStteeeerriinng  g  sseerrvvo  o  uunniitt AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 44001144

Steering wheel/stepSteering wheel/step

motor sensormotor sensor

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 44001133

DDaammaaggee,  ,  wweeaarr VViissuuaall,  ,  ffuunnccttiioon  n  tteesstt,,

toolstools

BrakeBrake

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

BBrraakkiinng  g  ffoorrccee..** MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt,  ,  ttoooollss 55001122

BBrraakkiinng  g  ccaappaacciittyy BBrraakkiinng  g  ddiissttaannccee MMeeaassuurree,  ,  ttooooll

PPaarrkkiinng  g  bbrraakkee MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt,  ,  ttoooollss 55001144

BBrraakke  e  ddiissccss WWeeaarr VViissuuaall,  ,  ttoooollss 55110044
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* Replace filter every 1000 operating hours or when necessary (when it is dirty).* Replace filter every 1000 operating hours or when necessary (when it is dirty).

For further information concerning the hydraulic system, see also section 8 and liftFor further information concerning the hydraulic system, see also section 8 and lift

cylinders section 9.cylinders section 9.

Hydraulic systemHydraulic system

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

HHyyddrraauulliic  c  ttaannkk OOiil  l  lleevveell VViissuuaall,  ,  ffiilllliinngg 66001122,  ,  66110022

Damage, leakage,Damage, leakage,

contaminationcontamination

Visual, cleaningVisual, cleaning

AirAir, oi, oil fil filter lter blocblocked *ked * ViVisual, sual, replreplaceace

CCyylliinnddeerrss FFuunnccttiioonn FFuunnccttiioon  n  tteesstt,  ,  ssttoop  p  wwaattcchh 66001177,  ,  66000011

DDaammaaggee VViissuuaall,  ,  rreeppllaaccee

LLeeaakkaaggee VViissuuaall,  ,  ttoooollss,  ,  rreeppllaaccee

CraCrackcks/Ws/Weleld d damdamagagee VVisuisual, al, totoolols, s, repreplaclacee

Damage, chainDamage, chain

attachmentsattachments

Visual, toolsVisual, tools

HHoosseess LLeeaakkaaggee,  ,  ddaammaaggee VViissuuaall,  ,  ttoooollss 66110066

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss

NNiipppplleess LLeeaakkaaggee VViissuuaall,  ,  ttoooollss 66001199

PPuummp  p  mmoottoorr FFuunnccttiioonn,  ,  nnooiissee LLiisstteenn,  ,  ttooooll

CCaabblle  ce  coonnnneeccttiioonnss VViissuuaall,  t,  toooollss

HHyyddrraauulliic  c  ppuummpp LLeeaakkaaggee VViissuuaall,  ,  ttoooollss 66110099

DDaammaaggee VViissuuaall,  ,  ttoooollss

NNooiissee LLiisstteenn

ProportionalProportional

valve, on/off valvevalve, on/off valve

MMaallffuunnccttiioonn TTeesst  t  oof  f  lleevveer  r  ffuunnccttiioonn 66000099

MMaallffuunnccttiioonn CCaalliibbrraattiioon  n  oof  f  lleevveerrss

LLeeaakkaaggee VViissuuaall,  ,  ttoooollss
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SeServrviice ce / / ReRegugullar ar mamaiintntenenanancce / e / ChChececk lk lisist, t, seservrviice ce ininspspekekttioionn 3.3.1111

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Electrical systemElectrical system

IInnssppeeccttiioon  n  ppooiinnttss SSyymmppttoomm IInnssppeeccttiioonn SSeerrvviicce  e  ccooddee

CaCabblilinngg, ,  sswiwittcchehess DaDammagagee, ,  mmalalffuuncncttioionn VViissuauall,  ,  totooolsls,  ,  rreepplalacece

CCoonnttaaccttoorrss MMaallffuunnccttiioonn VViissuuaall,  ,  ttoooollss,  ,  rreeppllaaccee 77110077

CCaabblle  e  bbrreeaakk VViissuuaall,  ,  ttoooollss

CCoonnttaaccttoor  r  ppllaattee VViissuuaall,  ,  ttoooollss

BBaatttteerryy CChhaarrggiinng  g  ffaauulltt TToooollss 77003322

LLoow  w  aacciid  d  lleevveell TToooollss,,

LLoow  w  aacciid  d  wweeiigghhtt TToooollss,,

DDaammaaggee VViissuuaall

Low capacity afterLow capacity after

chargingcharging

Tools, DC voltmeterTools, DC voltmeter

Battery plug,Battery plug,

malfunctionmalfunction

Function test, toolsFunction test, tools

AAC  C  rreegguullaattoorr CCaabblle  e  bbrreeaakk VViissuuaall,  ,  ttoooollss 77002255

CCaabblliinngg DDaammaaggee,  ,  bbrreeaakk VViissuuaall,  ,  ttoooollss 77110044

HHoorrnn MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt 77001144

Speed controller andSpeed controller and

brake pedalbrake pedal

AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 77110066

MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt

MMaallffuunnccttiioonn CCaalliibbrraattiioonn

LLeevveel  l  sseelleeccttoorr MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt 77003344

SSppeeeed  d  sswwiittcchh MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt 77003355

FFuusseess BBlloowwnn VViissuuaall,  ,  mmeeaassuurree,  ,  rreeppllaaccee 77110033

BBaatttteerry  y  pplluugg MMaallffuunnccttiioonn VViissuuaall,  ,  ccoonnttaacct  t  ssuurrffaacceess 77000088

VViiddeeo  o  ccaammeerraa AAttttaacchhmmeenntt VViissuuaall,  ,  ttoooollss 77003377

DDaammaaggee VViissuuaall

MMaallffuunnccttiioonn FFuunnccttiioon  n  tteesstt,  ,  ttoooollss
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33..1122 SSeerrvviicce /  e /  RReegguulalar mr maaiinntteennaancnce /  Ce /  Coodde ee exxplplaannaattiioonn

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Code explanationCode explanation

ChassisChassis

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

11000055 DDoooorrss SSccrreewws  s  sshhoouulld  d  bbe  e  ttiigghhtteenneedd.. 11

11001133 BBaatttteerry  y  lloocckkiinngg AAttttaacchhmmeennt  t  aannd  d  lloocckkiinng  g  ffuunnccttiioonn 44

11002244 MMaacchhiinne  e  ppllaattee//

Warning decalsWarning decals

Attachment: text should correspond withAttachment: text should correspond with

machine type, and symbols and warning decalsmachine type, and symbols and warning decals

should be legible.should be legible.

11

11003322 PPaanneellss MMoouunntteed  d  uussiinng  g  ssccrreewws  s  aannd  d  cclliipps  s  aas  s  wweelll  l  aass

bonded parts.bonded parts.

44

11003333 PPaaiinntt SSccrraappiinng  g  oof  f  ppaaiinnt  t  aannd  d  aattttaacchhmmeenntt/  /  

lack of decalslack of decals

11

11003355 OOvveerrhheeaad  d  gguuaarrdd CCrraacckks  is  in  n  wweelld  jd  jooiinnttss,  ,  ccoolllliissiioon  n  ddaammaaggee,,

tightening of screws.tightening of screws.

1 and 41 and 4

11005511 LLooaad  d  wwhheeeell WWeeaar  r  oon  n  wwhheeeell,  ,  ddiirrtt 44

11005588 RRuubbbbeer  r  ssttrriippss AAttttaacchheed  d  wwiitth  h  gglluue  e  oor  r  ssccrreewwss

11110077 SSeeaatt SSeettttiinngg,  ,  ttiillt  t  ffuunnccttiioon  n  ,  ,  llooaad  d  aannd  d  aannggllee

adjustment, attachment in chassisadjustment, attachment in chassis

44

11110088 LLooad ad wwhheeeel  l  bbeearariinngg FrFriictctiioon n ffrree ee mmoovveememenntt,  ,  rrememoovvee

string, plastic bands, etc that have fastened.string, plastic bands, etc that have fastened.

44

11111122 AAcccceessssoorriieess DDrriivveer  r  IInnssttrruuccttiioonns  s  MMaannuuaall,  ,  hhyyddrroommeetteer  r  aanndd

battery water bottle.battery water bottle.

MastMast

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo
sectionsection

22000044 MMaasstt//cchhaassssiiss

attachmentattachment

SSccrreewws  s  bbeettwweeeen  n  cchhaassssiis  s  aannd  d  mmaasstt 66

22000077 RRoolllleerrs  s  iin  n  ffoorrkk

carriagecarriage

WWaasshheerrss,  ,  lluubbrriiccaattiioon  n  oof  f  rroolllleer  r  ssuurrffaacceess 66

22000088 LLiifft  t  cchhaaiinnss EEqquuaalllly  y  tteennssiioonneedd,  ,  bboolltts  s  lloocckkeedd,  ,  rruusstt,  ,  wweeaarr,,

chain pulleys lockedchain pulleys locked

66

22002266 FFoorrkkss LLoocckkiinng  g  ddeevviiccee,  ,  ccrraacckkss,  ,  ddaammaaggee,,

parallelismparallelism

66

22003333 SSiidde  e  SShhiifftt MMoouunnttiinng  g  iin  n  ffoorrk  k  ccaarrrriiaaggee

22110011 MMaasst  t  ppllaayy CChheecck  k  tthhe  e  mmaax  x  ppllaayy.  .  LLuubbrriiccaatte  e  sslliiddiinng  g  ssuurrffaacceess.. 66

22110033 MMaasst  t  rroolllleerrss WWaasshheerrss,  ,  lluubbrriiccaattiioon  n  oof  f  rroolllleer  r  ssuurrffaacceess 66
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SSerervivicce e / / ReRegugullaar r mmaaininttenenaannce ce / / CoCodde e eexpxpllaananattioionn 33.1.133

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Drive unitDrive unit

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

33000022 DDrriivve  e  wwhheeeell WWeeaarr,  ,  ddaammaaggee

Clean.Clean.

55

33000055 DDrriivve  e  wwhheeeel  l  bboolltt AAttttaacchhmmeenntt,  ,  ttiigghhtteenniinng  g  ttoorrqquuee 11

33000066 OOiil  l  lleeaakkaaggee LLeeaakkaagge  e  ffrroom  m  sshhaaffttss,  ,  jjooiinnttss,  ,  pplluuggs  s  oor  r  mmaatteerriiaall 55

33110011 OOiil  l  lleevveell OOiil  l  lleevveell,  ,  ooiil  l  cchhaannggee 1  1  aannd  d  55

33110022 NNooiissee GGeeaarrss,  ,  nnuut  t  ttiigghhtteenniinngg 11

33110033 SSlliiddiinng  g  bbeeaarriinngg NNooiissee,  ,  rreeqquuiissiitte  e  lluubbrriiccaattiioonn 11

33110044 DDrriivve  e  sshhaafftt TTiigghhtteenniinng  g  oof  f  nnuuttss.. 1  1  aannd  d  55

33110066 GGeeaarrss GGeeaar  r  rraattiioo 11

SteeringSteering

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

44000044 GGeeaar  r  ddrriivvee PPllaayy,  ,  lluubbrriiccaattiioonn 11

44000099 GGeeaar  r  wwhheeeell SShhaafft  t  lloocckkiinngg,  ,  lluubbrriiccaattiioonn 11

44001133 MMiinnii--wwhheeeell AAttttaacchhmmeenntt,  ,  rroottaattiioonn 77

44001144 SSeerrvvo  o  mmoottoorr AAttttaacchhmmeenntt 77

Brake unitBrake unit

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

55001122 BBrraakkiinng  g  ffoorrccee BBrraakkiinng  g  ddiissttaannccee 1111

55001144 PPaarrkkiinng  g  bbrraakkee FFuunnccttiioonn,  ,  ccaabblle  e  ccoonnnneeccttiioonnss 1111

55110044 BBrraakke  e  ddiissccss FFrriiccttiioon  n  ssuurrffaacce  e  >  >  mmiin  n  lleevveel  l  aalll  l  rroouunndd 1111
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33..1144 SSeerrvviicce /  e /  RReegguulalar mr maaiinntteennaancnce /  Ce /  Coodde ee exxplplaannaattiioonn

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Hydraulic systemHydraulic system

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

66000011 LLiifft  t  ccyylliinnddeerrss LLeeaakkaagge  e  aat  t  aattttaacchhmmeennttss,  ,  wweelld  d  jjooiinnttss,,

wiper, piston rodwiper, piston rod

99

66000099 HHyyddrraauulliic  c  vvaallvvee LLeeaakkaagge  e  bbeettwweeeen  n  sseeccttiioonnss,  ,  ccoonnnneeccttiioonnss 88

66001122 OOiil  l  lleevveel  l  iin  n  ttaannkk OOiil  l  lleevveel  l  bbeettwweeeen  n  mmiin  n  aannd  d  mmaaxx 33

66001177 LLoowweerriinngg CChheecck  k  lloowweerriinng  g  ssppeeeedd 11

66001199 NNiipppplleess LLeeaakkaaggee

66110022 FFiilltteerr RReeppllaacce  e  iif  f  nneecceessssaarryy 88

66110066 HHoosseess CCrraacckkss,  ,  wweeaarr,  ,  ddaammaaggee 11

66110099 HHyyddrraauulliic  c  ppuummpp LLeeaakkaagge  e  bbeettwweeeen  n  ppuummp  p  aannd  d  mmoottoorr

66111111 AAcccceessssoorriieess LLeeaakkaagge  e  ffrroom  m  ccoonnnneeccttiioonnss 88
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SSerervivicce e / / ReRegugullaar r mmaaininttenenaannce ce / / CoCodde e eexpxpllaananattioionn 33.1.155

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Electrical systemElectrical system

CCooddee DDeessiiggnnaattiioonn CChheecckk RReeffeerreenncce  e  ttoo

sectionsection

77000088 BaBatttterery cy coonnnnecectitioonsns TThhat at ccabable le ccononnneectctioions ns arare ne noot ot oveverhrheeatatiningg

77001122 HHoouur  r  mmeetteerr RReeaad  d  oofff  f  tthhe  e  ddiissppllaayy

77001144 HHoorrnn FFuunnccttiioonn

77001177 MMiiccrro  o  sswwiittcchh FFuunnccttiioonn

77002255 TTrraannssiissttoor  r  ssyysstteemm DDiirrtt,  ,  mmooiissttuurree.  .  CCaabblle  e  ccoonnnneeccttiioonnss

77002277 DDrriivve  me  moottoorr,  b,  beeaarriinnggss NNooiissee

77003300 PPuummp  p  mmoottoorr AAttttaacchhmmeenntt,  ,  cclleeaanniinng  g  rreeqquuiirreemmeenntt

77003322 BBaatttteerryy AAcciid  d  lleevveell,  ,  cchhaarrggiinngg.  .  NNootte  e  rreeaaddiinng  g  ffrroomm

hydrometer. Clean if necessaryhydrometer. Clean if necessary

77003344 LLeevveel  l  sseelleeccttoorr TThhe  me  moouunnttiinngg,  ,  ppoossiittiioon  n  aannd  fd  fuunnccttiioon  n  oof  f  tthhee

switchswitch

77003355 SSppeeeed  d  sswwiittcchh SSwwiittcchhees  s  iin  n  mmaasstt,  ,  ffoorrk  k  ccaarrrriiaaggee,  ,  aannd  d  ffoorrkkss

regarding creep speedregarding creep speed

1010

77003377 VViiddeo eo eeqquuiippmemenntt FFuunnccttiioonn,  ,  mmoouunnttiinng g oof f  ccaammerera a aannd d mmoonniittoorr,,

damage and stretching of cable in mast.damage and stretching of cable in mast.

77110011 CCoonnttaaccttoorrss CCoonnttaacct  t  ssuurrffaacceess,  ,  ccaabblle  e  ccoonnnneeccttiioonnss,  ,  dduusstt

guard. Replace the contactor tips if they areguard. Replace the contactor tips if they are

burned.burned.

77110033 FFuusseess TThhaat  t  tthheey  y  aarre  e  nnoot  t  bbrriittttllee

77110044 CCaabblliinngg CCaabblle  e  ccoonnnneeccttiioonnss,  ,  aattttaacchhmmeenntt,  ,  rruun  n  ffrreee  e  ffrroomm

sharp edgessharp edges

77110066 SSppeeeed  d  ccoonnttrroolllleerr AAttttaacchhmmeennt  t  aannd  d  ffuunnccttiioonn..

77111122 DDrriivve me moottoor cr  caabblleess AAttttaacchhmmenentt,  w,  weaearr,  c,  clleaeanniinng rg reeqquuiirreememenntt

77220022 KKeeyybbooaarrdd AAttttaacchhmmeenntt,  ,  ddaammaaggee,  ,  rreeaaddaabbiilliittyy

77220033 DDiissppllaayy AAttttaacchhmmeenntt,  ,  ddaammaaggee
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33.1.166 SeSerrvivice ce / / RReegguulalar r mamaiinntetennaancnce e / / LLububrriicacattioion n cchahartrt

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Lubrication chartLubrication chart

A-ErgoA-Ergo

The service of an Atlet-truck can be divided into service that should be carried out inThe service of an Atlet-truck can be divided into service that should be carried out in

relation to how hard the relation to how hard the truck has been loaded and used (seetruck has been loaded and used (see “Che“Check list, ck list, serviceservice

inspektion” on page 3.7inspektion” on page 3.7) and regular annual service:) and regular annual service:

11.. 55000 0 hhoouurrs s seservrviicece

22.. AAnnnnuuaal l sseerrvviiccee

Important! Important! 
All torsion springs in the machine should be lubricated during each sAll torsion springs in the machine should be lubricated during each service.ervice.

Figure 3.1Figure 3.1 Lubrication chart A-Ergo. For explanation of symbols, see tableLubrication chart A-Ergo. For explanation of symbols, see table 3.33.3

Table 3.1Table 3.1 Component to lubricate A-ErgoComponent to lubricate A-Ergo

  

LLooccaattiioonn EExxppllaannaattiioonn LLooccaattiioonn EExxppllaannaattiioonn

AA MMaasst  t  pprrooffiille  e  –  –  rroolllleer  r  ssuurrffaaccees  s  aanndd

slide surfacesslide surfaces

EE TThhrruusst  t  rroolllleerrs  s  –  –  aallll

BB LLiifft  t  cchhaaiinnss,  ,  aallll FF CChhaaiin  n  ppuulllleeyy,  ,  SShhaafftt

CC FFoorrk  k  ccaarrrriiaagge  e  –  –  tthhrruusst  t  rroolllleerrss GG HHyyddrraauulliic  c  ooiill,  ,  ffiilltteerr

DD BBooggiie  e  –  –  aaxxlle  e  ((uunnllooaaddeedd)) HH GGeeaarrbboox  x  ooiill

22

11

 A-Ergo sm  A-Ergo sm rjschema A.epsrjschema A.eps

CC

CC

DD

 A A

BB

FF

EE

EE

HH

GG
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SeSerrvivice ce / / ReRegguullaar r mamaiinntetennaannce ce / / LLuubbririccatatiion on chchaarrtt 33..1177

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Supplementary lubrication chart, telescopic forks, (TF)Supplementary lubrication chart, telescopic forks, (TF)

Figure 3.2Figure 3.2 Supplementary lubrication chart TF. For explanation of symbols, seeSupplementary lubrication chart TF. For explanation of symbols, see 3.33.3

Table 3.2Table 3.2 Supplementary components to lubricate TFSupplementary components to lubricate TF

LLooccaattiioonn EExxppllaannaattiioonn LLooccaattiioonn EExxppllaannaattiioonn

II FFoorrk  k  ccaarrrriiaagge  e  –  –  tthhrruusst  t  rroolllleerrss KK CChhaaiinns  s  FFoorrk  k  ddrriivviinngg

JJ FFoorrkkss,  ,  rroolllleerrss,  ,  sslliidde  e  ssuurrffaacceess LL AAnngglle  e  ggeeaarr

22

11

 A-Ergo sm  A-Ergo sm rjschema rjschema ATFATF.eps.eps

II

II

KK

JJ

LL
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33.1.188 SeSerrvivice ce / / RReegguulalar r mamaiinntetennaancnce e / / LLububrriicacattioion n cchahartrt

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Explanation of symbols, lubrication chartExplanation of symbols, lubrication chart

Applicable in general for Applicable in general for the symbols:the symbols:

•• UnUnfifilllled ed sysymbmbol ol – C– Cheheck ck / l/ lububriricacatitionon

•• FFiilllleed d ssyymmbbool l – – CChhaannggee

Table 3.3Table 3.3 Explanation of symbols for lubrication chartExplanation of symbols for lubrication chart

SSyymmbbooll EExxppllaannaattiioonn SSyymmbbooll EExxppllaannaattiioonn

HHyyddrraauulliic  c  ooiill HHyyddrraauulliic  c  ooiill,  ,  cchhaannggee

GGeeaarrbboox  x  ooiill GGeeaarrbboox  x  ooiill,  ,  cchhaannggee

GGrreeaassee CChhaaiin  n  sspprraayy

CChhaaiin  n  sspprraay  y  /  /  ooiill OOnnlly  y  ccoolld  d  ssttoorre  e  vveerrssiioonn
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SeServrvicice / e / SpSpececififiic ic insnsttruructctiionons / s / StStororagage e of of mamachchinines es anand md mototoorsrs 3.3.1919

ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

Specific instructionsSpecific instructions

Storage of machines and motorsStorage of machines and motors

Machines in storage that wiMachines in storage that will not to be used within a month, must be given special ll not to be used within a month, must be given special attentionattention

so that problems do not occur when they are to be used again. Dust, dirt, condensation andso that problems do not occur when they are to be used again. Dust, dirt, condensation and
moisture that occurs during large variations in temperature, as well as problems with rustmoisture that occurs during large variations in temperature, as well as problems with rust

and oxidisation, must be prevented. Motors should therefore be protected with waxedand oxidisation, must be prevented. Motors should therefore be protected with waxed

paper or the equivalent, and also with a moisture absorbing material.paper or the equivalent, and also with a moisture absorbing material.

Drive motorDrive motor

Preventive maintenancePreventive maintenance

Preventive maintenance is implementePreventive maintenance is implemented in accordance with the intervals set out in d in accordance with the intervals set out in thethe

service chart.service chart.

HoweverHowever, in , in some cases exceptions must be made and some cases exceptions must be made and the intervals shortened, dependingthe intervals shortened, depending

on local conditions in customer premises, on local conditions in customer premises, e.g. a rugged environment with dust, highe.g. a rugged environment with dust, high

humidity levels, and salt, etc.humidity levels, and salt, etc.

•• LisListen foten for abnr abnormormal noal noise ise frofrom thm the beae bearingrings whs when then the moe motor itor is runs run. Ch. Chececk thak that itt it

does not vibrate abnormally.does not vibrate abnormally.

•• Blow Blow cleaclean thn the mote motor wior with dth dry cry compompresressed ased air or cir or clealean witn with a vah a vacucuum clum cleaeanerner. A. A

special cleaning fluid should be used to drive out oil and dirt, if oil has leaked fromspecial cleaning fluid should be used to drive out oil and dirt, if oil has leaked from

the gearbox into the the gearbox into the motor, see section 2. Finallymotor, see section 2. Finally, blow dry , blow dry with compressed air.with compressed air.

•• CheCheck thck the inse insululatiation reon resissistantance foce for the mor the mototor, ser, see spe speciecificficatiation in son in secectiotion 1 forn 1 for

correct value.correct value.
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33..2200 SSeerrvviicce /  e  /  SSppeecciiffiic  ic  innssttrruuccttiioonns /  s /  GGeeaarrbbooxx
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GearboxGearbox

First serviceFirst service

•• ThThe fe firsirst oit oil chl chanange ge shshouould bld be de donone ae aftefter 20r 200 h0 houoursrs..

•• FilFill ul up wip with th a ra rececomommemendnded ed tytype ope of of oil, il, sesee see sectctioion 1n 1..

Preventive maintenancePreventive maintenance

•• ThThe oe oil il lelevevel il is cs cheheckcked ed dudurinring eg eacach sh serervivicece..

•• The sThe steeteerinring beg beariaring mung must be gst be greareased ased at least least onct once a yeae a yearr. If ste. If steam clam cleaneaning oing or higr highh

pressure washing has been carried out pressure washing has been carried out then new greasing is essential.then new greasing is essential.

ote ote 

Remember to fill up the gearbox with oil after changing the oil or rRemember to fill up the gearbox with oil after changing the oil or replacing theeplacing the

gearbox. See section 5 for procedure.gearbox. See section 5 for procedure.

ote ote 

Spent oil should be taken care of and recycled according to the applicable leSpent oil should be taken care of and recycled according to the applicable legislationgislation

in respective countries.in respective countries.

First oilFirst oil

change afterchange after

200 hours200 hours

The oil levelThe oil level

is checkedis checked

during eachduring each

serviceservice
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Lift chains and forksLift chains and forks

CheckCheck

For safety reasons the forks and all lift For safety reasons the forks and all lift chains should checked during eachains should checked during each service.ch service.

If a lift If a lift chain fails to be approved in any respect, the complete chain must be replaced;chain fails to be approved in any respect, the complete chain must be replaced;

and it is not permitted to and it is not permitted to replace parts of a lift chain.replace parts of a lift chain.

Important! Important! 

If the lift cIf the lift chain fails to be approved in any respect the complete chain must behain fails to be approved in any respect the complete chain must be

replaced.replaced.

See under section 6 See under section 6 for instructions concerning checking chains and forks.for instructions concerning checking chains and forks.

Regular maintenanceRegular maintenance

The chain should be kept clean.The chain should be kept clean.

Lubricant (seeLubricant (see “Check list, service inspektion” on page 3.7“Check list, service inspektion” on page 3.7) must be regularly applied) must be regularly applied

onon the chain sthe chain so that all working suo that all working surfaces are continuously rfaces are continuously lubricated.lubricated.

The chain should be kept in motion when lubricating to ensure that the lubricantThe chain should be kept in motion when lubricating to ensure that the lubricant

penetrates the working surfaces between the link plates penetrates the working surfaces between the link plates and pins. All excess lubricantand pins. All excess lubricant

should wiped off, but solvent must should wiped off, but solvent must not be used.not be used.

If the chain runs dry it If the chain runs dry it should be lubricated more often; this also applies if the should be lubricated more often; this also applies if the truck istruck is

working in special environments such as cold stworking in special environments such as cold stores, etc.ores, etc.

Overhead guardOverhead guard

First serviceFirst service

1.1. The atThe attachtachment ment betwebetween then the ovee overhead rhead guarguard and cd and chasshassis shis should ould be retbe retighteightenedned
during the first service.during the first service.

2.2. The tiThe tighteghtening ning torqutorque bee between tween the othe overhverhead ead guard guard and and chasschassis shois should uld bebe 81 Nm.81 Nm.

Forks and liftForks and lift

chains shouldchains should

be checkedbe checked

during eachduring each

serviceservice

ee gg een nn ngg

after 200 hourafter 200 hour

  

ss

TighteningTightening

torque:torque:

81 Nm81 Nm
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MastMast

First serviceFirst service

1.1. The atThe attachmtachment beent between tween the mathe mast and st and chasschassis shis should bould be retige retightenhtened dued during tring the firshe firstt

service, 200 hours.service, 200 hours.

2.2. The tiThe tightenghtening toing torque rque betwbetween theen the frame frame and e and machmachine hoine housinusing shog should be uld be 277 N277 Nm.m.

Figure 3.3Figure 3.3 Position of screws that hold the mast to the chassis.Position of screws that hold the mast to the chassis.

RetighteningRetightening

after 200after 200

hourshours

TighteningTightening
torque:torque:

277 Nm277 Nm

03_001_A-Ergo_EdragMast.eps03_001_A-Ergo_EdragMast.eps
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Hydraulic oilHydraulic oil

First serviceFirst service

•• ThThe oe oil il fifiltlter ser shohoululd bd be ree replplacaced ed aftafter 2er 200 00 hohoururs.s.

Replacement intervalsReplacement intervals
After 500 hours of operation:After 500 hours of operation: The hydraulic oil filter  The hydraulic oil filter and air filter to the hydraulic oiland air filter to the hydraulic oil

tank should be replaced after tank should be replaced after no more than 500 hours of no more than 500 hours of operation. Replacing theoperation. Replacing the

hydraulic oil filter refers to hydraulic oil filter refers to those types of trucks that have replaceable filters. Clean thethose types of trucks that have replaceable filters. Clean the

suction fsuction filterilter..

After every 1000 hours of operation:After every 1000 hours of operation: Changing of the hydraulic oil and replacin Changing of the hydraulic oil and replacing the oilg the oil

filter and air filter after 1000 hours of operations, or once every year (whatever is first).filter and air filter after 1000 hours of operations, or once every year (whatever is first).

If the hydraulic oil has been heated over 60 degrees Celsius the oil and the fiIf the hydraulic oil has been heated over 60 degrees Celsius the oil and the filter shouldlter should

be immediately replaced since their be immediately replaced since their properties will have been changed.properties will have been changed.

If the hydraulic oil has become contaminated with water (e.g. during work in cold If the hydraulic oil has become contaminated with water (e.g. during work in cold store)store)

this can be detected in that the this can be detected in that the oil will look milky, or smell bad.oil will look milky, or smell bad.

It can also be checked with the following simple test:It can also be checked with the following simple test:

1.1. Use proUse protectitective glave glassessses, glove, gloves and s and clothclothes, anes, and obsed observe thrve the fire ine fire instrucstructions tions for thefor the

premises.premises.

Warning! Warning! 

Risk for burn injuries on the skin.Risk for burn injuries on the skin.

2.2. Put a litPut a little hydtle hydraulic raulic oil in a oil in a teasteaspoon apoon and heand heat the spt the spoon wioon with a cith a cigaretgarette lighte lighter; ifter; if

there is a crackling sound this proves that it there is a crackling sound this proves that it contains water and should be changed.contains water and should be changed.

The hydraulic oil should be filtered when filling, by The hydraulic oil should be filtered when filling, by pouring the oil through the filter.pouring the oil through the filter.

Recommended replacementRecommended replacement

Hydraulic hoses should be replaced after 5 Hydraulic hoses should be replaced after 5 years, since the rubber in the years, since the rubber in the hose ishose is

perishable.perishable.

Hydraulic oilHydraulic oil

change andchange and

replacementreplacement

of filter afterof filter after

200 hours200 hours
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Edition 2005AEdition 2005A

4 Chassis4 Chassis

Design and functionDesign and function

ScopeScope
A chassis normally includes the supporting parts of a construction and in the case of aA chassis normally includes the supporting parts of a construction and in the case of a

truck the chassis consists of truck the chassis consists of the machine housing, panels, arm rest, overhead guard andthe machine housing, panels, arm rest, overhead guard and

castor wheel.castor wheel.

With regard to the straddle legs and load wheels on the truck it could be said that With regard to the straddle legs and load wheels on the truck it could be said that they arethey are

a part of the chassis, but since they are also a a part of the chassis, but since they are also a part of the mast the instructions concerningpart of the mast the instructions concerning

straddle legs and load wheels are straddle legs and load wheels are described in chapter 6, Mast, instead.described in chapter 6, Mast, instead.

Machine housingMachine housing

The chassis on A-Ergo trucks consists of The chassis on A-Ergo trucks consists of a machine housing, which is available ina machine housing, which is available in

different versions depending on the size of the battery.different versions depending on the size of the battery.

All the truck All the truck components such as the mast, drive unit, components such as the mast, drive unit, and hydraulic system are mountedand hydraulic system are mounted

on the machine housing and this is therefore the most basic component on the truck.on the machine housing and this is therefore the most basic component on the truck.

The machine housing structure is prepared for The machine housing structure is prepared for different sizes of batteries. Spacers aredifferent sizes of batteries. Spacers are

fitted between the machine housing and mast fitted between the machine housing and mast in those cases where a in those cases where a larger battery is used,larger battery is used,

see figuresee figure 4.14.1..

Overhead guardOverhead guard

The overhead guard consists of a grille The overhead guard consists of a grille roof mounted on two pillars. The grille roof mounted on two pillars. The grille is designedis designed

to ensure good overhead visibility.to ensure good overhead visibility.

The construction has a design basis to The construction has a design basis to withstand loads in accordance with current standards.withstand loads in accordance with current standards.

Figure 4.1Figure 4.1 Machine housing prepared for large batteryMachine housing prepared for large battery

04_005_SM_A-Ergo_senior.eps04_005_SM_A-Ergo_senior.eps
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Arm rest and steering wheel panelArm rest and steering wheel panel

The purpose of the arm rests is tThe purpose of the arm rests is to create an ergonomically correct working posio create an ergonomically correct working position fortion for

the driver. Tthe driver. Together with the steering wheel ogether with the steering wheel panel it is panel it is possible to vertically adjust thepossible to vertically adjust the

arm rest to best suit different drivers.arm rest to best suit different drivers.

Covers and panelsCovers and panels
The purpose of the panels is to protect the driver from moving parts, electrical compo-The purpose of the panels is to protect the driver from moving parts, electrical compo-

nents, oils and fluids, and to nents, oils and fluids, and to protect components from external damage and fouling.protect components from external damage and fouling.

Foot plateFoot plate

The foot plate consists of soft mat and a brake The foot plate consists of soft mat and a brake pedal (see section 1pedal (see section 11). The foot plate1). The foot plate

covers the attachment of the covers the attachment of the castor wheel.castor wheel.

Castor wheelCastor wheel

The castor wheel functions as a support wheel for the drive wheel, since the The castor wheel functions as a support wheel for the drive wheel, since the drive wheeldrive wheel
is asymmetrically mounted on one side of the truck.is asymmetrically mounted on one side of the truck.

The castor wheel is a The castor wheel is a completely separate and free-turning wheel placed under the driver.completely separate and free-turning wheel placed under the driver.

It consists of a double-wheel mounted in a wheel fork. Between and at the sides of theIt consists of a double-wheel mounted in a wheel fork. Between and at the sides of the

wheel there are spacer washers, which have the wheel there are spacer washers, which have the purpose of guiding the wheel to purpose of guiding the wheel to thethe

correct position in the wheel fork.correct position in the wheel fork.

Shims are mounted between the castor wheel Shims are mounted between the castor wheel attachment plate and the machine housingattachment plate and the machine housing

to compensate for differences in the diameter of the drive wheel and the castor wheel.to compensate for differences in the diameter of the drive wheel and the castor wheel.

Note! Note! 

Shims should be removed between the castor wheel and machine housing as theShims should be removed between the castor wheel and machine housing as the

drive wheel becomes worn. This is drive wheel becomes worn. This is done to counteract the truck inclidone to counteract the truck inclining to the side,ning to the side,

or to prevent the drive wheel from spinning. Check the number of shims whenor to prevent the drive wheel from spinning. Check the number of shims when

replacing the drive wheel.replacing the drive wheel.
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Repair instructionsRepair instructions

Overhead guardOverhead guard

Dismantling the overhead guardDismantling the overhead guard
1.1. RemRemove ove ththe pae panel inel in thn the dre driveiver comr compapartmrtmenent (5 st (5 screcrews).ws).

2.2. Attach Attach a liftia lifting strang strap to tp to the roohe roof grilf grille, anle, and makd make sure e sure that wthat weight eight of the of the grille grille isis

relieved from the truck.relieved from the truck.

3.3. UnscreUnscrew thw the scre screws beews betweetween the n the machmachine hine housiousing anng and rood roof grillf grille pile pillars.lars.

44.. LiLift ft oofff tf thhe ge grrilillele..

Mounting the overhead guardMounting the overhead guard

1.1. ScrScrew thew the oe oververhehead gad guaruard tod togetgether wher with tith the phe pillaillars.rs. 81 Nm.81 Nm.

2.2. Attach Attach a lifa lifting sting strap trap to thto the rooe roof grif grille anlle and lift d lift the grthe grille ille into into posiposition.tion.

3.3. Screw Screw tightight the st the screwcrews bets between tween the mhe machinachine houe housing sing and rand roof goof grille prille pillarillars.s. 81 Nm.81 Nm.

Figure 4.2Figure 4.2 Attachment of panel in driver compartmentAttachment of panel in driver compartment

04_007_SM_A-Ergo_panelskruvar.eps04_007_SM_A-Ergo_panelskruvar.eps

TighteningTightening
torque:torque:

81 Nm81 Nm
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Arm restArm rest

Dismantling the arm restDismantling the arm rest

1.1. UnsUnscrecrew tw the he winwing ng nut fut for aor adjudjustisting ng the the heiheighght.t.

2.2. RemRemove ove the hthe heigeight adht adjujustinsting kng knob unob undeder the wrr the writiniting surg surfacface.e.

3.3. Pull uPull up the p the arm rearm rest so st so that ththat the loce lock screk screw at thw at the rige right attaht attachmechment can nt can be relbe releaseeased..d..

4.4. Lift up Lift up the athe arm rerm rest anst and dd disconisconnecnect all t all the cthe cablinabling ag at the t the conneconnectorctors.s.

5.5. ContiContinue to nue to lift thlift the arm re arm rest sest so that o that the locthe lock scrk screw on thew on the lee left attacft attachmenhment can t can bebe

released..released..

Figure 4.3Figure 4.3 Front retaining screw, arm restFront retaining screw, arm rest

Figure 4.4Figure 4.4 Arm rest raisedArm rest raised

04_002_SM_A-ERGO_ArmstDem.eps04_002_SM_A-ERGO_ArmstDem.eps

04_003_SM_A-ERGO_ArmstDem.eps04_003_SM_A-ERGO_ArmstDem.eps
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66.. LLifift ot offf tf thhe e ppananelel..

Mounting the arm restMounting the arm rest

1.1. FiFit tt the he leleft ft guguidide re raiail in l in itits gs groroovove.e.

2.2. ScScrerew tw tigight ht ththe le locock sk scrcrewew..

3.3. CoConnnnecect t tthe he coconnnnecectotorsrs..

4.4. Fit tFit the lhe left geft guiduide raie rail and l and gas sgas sprinpring in g in thetheir gir grooroovesves..

5.5. Press Press down down the pthe panel anel so thso that the at the right right lock lock screscrew can w can but but put put in posin position.ition.

6.6. Press Press down down the pthe panel, anel, and and lock lock the pthe panel anel in thin the ree requirequired pd positosition.ion.

Figure 4.5Figure 4.5 Rear retaining screw, arm restRear retaining screw, arm rest

04_002-2_SM_A-ERGO_ArmstDem.eps04_002-2_SM_A-ERGO_ArmstDem.eps
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Steering wheel panelSteering wheel panel

Dismantling the steering wheel panelDismantling the steering wheel panel

1.1. UnsUnscrecrew tw the he winwing ng nut fut for aor adjudjustisting ng the the heiheighght.t.

2.2. Lift up Lift up the sthe steerinteering wheg wheel pel panel anel as faas far as r as it goeit goes, as, and lond lock ck with thwith the wie wing nung nut.t.

3.3. OpOpen en ththe e mamachchinine e cocoveverr..

4.4. ReleaRelease ase all the ll the cablicabling to ng to the cthe componomponents ents on on the sthe steerinteering wheg wheel pel panel.anel.

5.5. ReleRelease ase the the loclock kk knob nob on on the the inninner er guiguide de rairail..l..

6.6. ReleaRelease thse the wing e wing nut fonut for adjur adjusting sting the hethe height ight and lifand lift oft off the sf the steeriteering wheng wheel panel panel.el.

Mounting the steering wheel panelMounting the steering wheel panel

1.1. Hold Hold the the machimachine cne cover over open open during during the the compcomplete lete moumounting nting procprocedureedure..

2.2. FiFit tt the he guguidide re raiails ls in in ththeieir grr grooooveves.s.

3.3. ScScrew tirew tighght the lt the lock sock screcrew whew when the n the panpanel is iel is in it upn it upper pper posositioition.n.

4.4. CoConnnnecect t ththe e coconnnnecectotorsrs..

5.5. ClClosose te the he mamachchinine ce covoverer..

6.6. PrePress dss down thown the pane panel, ael, and lond lock the ck the panpanel in tel in the rehe requiquired pred posiositiotion.n.

Figure 4.6Figure 4.6 Lock knob, steering wheel panelLock knob, steering wheel panel

04001_SM_A-ERGO.eps04001_SM_A-ERGO.eps
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Covers and panelsCovers and panels

  Dismantling the machine housing coverDismantling the machine housing cover

1.1. RemRemove ove ththe pe pananel el in in the the drdriveiver cor compampartmrtmentent..

2.2. UnscUnscrew trew the wihe wing nung nut for t for adjuadjustinsting thg the heie height ght on thon the stee steering ering wheel wheel panepanel.l.

3.3. Lift up Lift up the sthe steerinteering wheg wheel pel panel anel as faas far as r as it goeit goes, as, and lond lock wick with the th the wing wing nut.nut.

4.4. OpOpen en ththe me macachihine ne cocoveverr..

5.5. SecurSecure the e the cap scap screw crew in the in the hinghinge with e with an Allean Allen key n key and rand releaselease the le the lock nock nut.ut.

6.6. RelReleasease the the scre screw in ew in the hthe hinginge ane and lifd lift dot down twn the che coveoverr..

Foot plateFoot plate

Dismantling the foot plateDismantling the foot plate

1.1. Pry oPry out the ut the covcover piecer pieces, 4 es, 4 pcs, ipcs, in the n the mat thmat that covat cover the er the retairetaining sning screws crews so thaso thatt

they can be reached..they can be reached..

2.2. UnsUnscrecrew tw the he scrscrews ews and and lift lift up up the the foofoot pt platlate.e.

3.3. DiscDiscononnecnect tht the ce connonnectector or to to the the brbrake ake pedpedal.al.

Figure 4.7Figure 4.7

04_004_SM_AErgo_FotplDem.eps04_004_SM_AErgo_FotplDem.eps
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Castor wheelCastor wheel

Dismantling the castor wheelDismantling the castor wheel

1.1. CheCheck tck that hat the the babattettery ry is pis pusushed hed in in anand lod lockecked.d.

2.2. ReRemomove ve ththe fe foooot pt plalatete, s, seeee “Dismantling the foot plate”, page 4.9“Dismantling the foot plate”, page 4.9..

3.3. BloBlock ck up tup the he trutruck ck (c(cheheck tck the bhe balalanancece).).

4.4. LooLoosesen thn the boe bolts tlts to tho the case castor wtor wheheel, el, and and remremove ove thethem.m.

Warning! Warning! 

Pinch risk!Pinch risk!

5.5. PuPull ll ouout tt the he cacaststor or whwheeeel.l.

Mounting the castor wheelMounting the castor wheel

1.1. InserInsert the ct the castor astor wheewheel undel under the tr the truck ruck (the t(the truck ruck is assis assumed tumed to be o be blockblocked ued up).p).

2.2. Lift Lift up up the the whewheel ael and nd plaplace tce the she shimhims in s in pospositiition.on.

3.3. InInsserert tht the be bololts ats and tnd tigighthtenen.. 81 Nm.81 Nm.

44.. LoLowewer r ddowown n ththe e trtruucck.k.

5.5. CheCheck ck ththe ae angngle le of of ththe te trucruck, k, seseee “Adjusting the angle of the truck”, “Adjusting the angle of the truck”, page 4.11page 4.11..

Dismantling castor wheelDismantling castor wheel

1.1. ReRemomove tve the che casastotor wher wheel fel frorom thm the true truckck, se, seee “Disman“Dismantling the tling the castor wheel”, pagecastor wheel”, page

4.104.10..

2.2. SuppSupport thort the compe complete lete castocastor wher wheel in el in a vice a vice by gby grippinripping the g the oppoopposite ssite side of ide of thethe

wheel fork where the locking pin is fittwheel fork where the locking pin is fitted.ed.

3.3. TTap oap out ut the the loclockinking pg pin ain and nd drivdrive oue out tht the axe axle.le.

4.4. Lift ouLift out the t the castcastor whor wheel eel from thfrom the whee wheel foel fork; ark; and tand take cake care ore of the f the spacespacers.rs.

5.5. DismanDismantle thtle the beae bearings frings from throm the caste castor whor wheel by eel by meanmeans of a s of a bearbearing exing extractractortor..

Assembling castor wheelAssembling castor wheel

1.1. PrePress tss the bhe beaearinrings igs in thn the whe wheeeel wil with a dth a drifrift.t.

2.2. The The axlaxle ie is lus lubribricacated ted with with oil oil befbefore ore fittfittinging..

3.3. InsInsert tert the he whewheel wel with ith the the shshims ims in in the the whewheel fel forkork..

4.4. Check Check that that the hothe hole for le for the lthe lockinocking pin g pin in the in the axle caxle comes omes oppoopposite tsite the hhe hole on ole on thethe

wheel fork.wheel fork.

gg een nn ngg

torque:torque:

81 Nm81 Nm
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5.5. CareCarefufully prlly press iess in the an the axle bxle by usy using a haing a hammmmer aner and a suid a suitabtable drle driftift..

66.. FFiit tt thhe le loocckkiinng pg piinn..

7.7. TuTurn thrn the whee wheel ael and cnd cheheck ck that that it roit rotattates fes frereelyely..

8.8. FiFit tht the cae castostor whr wheeeel in tl in the mhe macachihinene, se, seee “Mounting the castor wheel”, page 4.10“Mounting the castor wheel”, page 4.10..

Adjusting the angle of the trAdjusting the angle of the truckuck

The angle of the truck can be adjusted by shimming the castor wheel.The angle of the truck can be adjusted by shimming the castor wheel.

1.1. PlPlacace te the he trtrucuck ok on a n a lelevevel sl surfurfacace.e.

2.2. ChChececk if k if ththe te truruck ck stastandnds as at an t an ananglgle:e:

3.3. If aliIf alignmgnment is ent is necnecesessarsaryy, rem, remove thove the case castor wtor wheeheel as pel as perr “Dismantling the castor“Dismantling the castor
wheel (page 4.10)”wheel (page 4.10)”..

4.4. Add oAdd or remr remove ove shimsshims. Sh. Shims aims are are availavailable in ble in seveseveral dral differeifferent dnt dimensimensions.ions.

5.5. FiFit tt the he cacaststor or whwheeeel, l, seseee “Moun“Mounting the castor ting the castor wheel (page 4.10)”wheel (page 4.10)”, and check, and check

measure.measure.

•• Or: Or: 1: p1: placlace a se a spirpirit lit leveevel agl againainst thst the se sideides os of thf the me mast ast and and checheckck

whether the mast is at an angle.whether the mast is at an angle.

•• Or: Or: 2: 2: checheck ck witwith a h a meameasurisuring sng scale cale on on botboth sh sidides oes of thf the te trucruckk

between the floor and between the floor and the machine housing.the machine housing.
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BatteryBattery

Changing the batteryChanging the battery

1.1. DiDiscscononnenect tct the he babatttterery py plulug.g.

2.2. LiLift ft up up ththe be batattetery ry lolockck....

3.3. Roll Roll out out the bthe battattery oery on thn the chae chargrginging/st/storaorage sge structructurture.e.

4.4. RoRoll ll in in ththe e nenew w babattttereryy..

5.5. SecuSecure the re the batterbattery by y by meanmeans of s of the bthe battery attery stop stop and and replareplace tce the bahe battery ttery plugplug..

Replacing the battery rollersReplacing the battery rollers

00

11.. ReRemomove ve ththe be baatttteeryry..

Warning! Warning! 

Observe care to avoid “splashing” waste acid or oxide from the battery.Observe care to avoid “splashing” waste acid or oxide from the battery.

2.2. The baThe battery ttery rollerollers sirs sit looset loosely in thly in their aeir attachttachmentsments. Lift . Lift up the up the rollerrollers in ths in the bace backk
edge and pull edge and pull backwards/upwardsbackwards/upwards..

Figure 4.8Figure 4.8 Battery lockBattery lock
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Edition 2004AEdition 2004A

5 5 Drive Drive unitunit

Design and functionDesign and function

IntroductionIntroduction

The drive unit is The drive unit is mounted in an assembly containing the brake, drive motor, gearbox andmounted in an assembly containing the brake, drive motor, gearbox and

drive wheel. The steering servo motor is mounted on the same motor bed.drive wheel. The steering servo motor is mounted on the same motor bed.

For technical data regarding component parts, see section 1.For technical data regarding component parts, see section 1.

Drive motorDrive motor

The drive motor on A-ERGO The drive motor on A-ERGO is a brushless three-phase induction motoris a brushless three-phase induction motor. A pulse sensor. A pulse sensor

is enclosed in the is enclosed in the bearing on the non-driving end of bearing on the non-driving end of the motor, which provides speedthe motor, which provides speed

feedback to the drive rfeedback to the drive regulatoregulator, see section 10., see section 10.

The motor is mounted directly on the gearbox and the The motor is mounted directly on the gearbox and the power transmission takes place viapower transmission takes place via
a gear wheel individually adapted to a gear wheel individually adapted to each gearbox.each gearbox.

GearboxGearbox

The gearbox is adapted to provide the best gear ratio over the speed range of the driveThe gearbox is adapted to provide the best gear ratio over the speed range of the drive

motor.motor.

The drive motor and drive wheel are mounted on the gearbox.The drive motor and drive wheel are mounted on the gearbox.

The gearbox is mounted on the truck chassis. A gear ring bearing is mounted on theThe gearbox is mounted on the truck chassis. A gear ring bearing is mounted on the

gearbox. The steering servo motor drives the gear rgearbox. The steering servo motor drives the gear ring bearing and in this way ing bearing and in this way turns theturns the

gearbox and drive wheel in the required direction when the truck is steered.gearbox and drive wheel in the required direction when the truck is steered.
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Repair instructionsRepair instructions

PreparationsPreparations

1.1. SwSwititch ch ofoff af all ll ththe pe powowerer..

2.2. ReleaRelease thse the pane panel for el for the cothe control ntrol units units and mand move it ove it out oout of the wf the wayay, see , see sectiosection 10.n 10.

Drive motorDrive motor

Dismantling the drive motorDismantling the drive motor

Warning! Warning! 

The battery plug must be removed and the machine lifted so that the drive wheeThe battery plug must be removed and the machine lifted so that the drive wheell

runs free of the ground when working on the motor.runs free of the ground when working on the motor.

3.3. DiscDisconnonnecect tht the cae cablebles to ts to the dhe drive rive motmotor aor and end electlectricricbrake.brake.

4.4. LooLoosesen thn the 8 e 8 sosockecket ht head ead cacap scp screrews hws holdolding ing ththee

motor together with the gearbox, see pos. 2.motor together with the gearbox, see pos. 2.

5.5. CareCarefufully lly lift lift out out ththe moe mototor fror from thm the gee gearbarboxox, so , so ththatat

the gears are not the gears are not damaged.damaged.

6.6. If thIf the moe motor tor is tis to be o be repreplaclaced, ed, the the geagear whr wheeeel musl must bet be

released and put on the released and put on the new motor. The gear wheel isnew motor. The gear wheel is

paired together with the paired together with the gearbox.gearbox.

Important! Important! 

It is very important that the gear wheel cIt is very important that the gear wheel correspondsorrespondswith the gearbox it is rated for.with the gearbox it is rated for.

7.7. If thIf the moe motor tor is is to bto be ree repaipaired red or ror recoecondindititioneoned, sd, seeee

sectionsection “Dismantling drive motor”, page 5.5“Dismantling drive motor”, page 5.5..

8.8. ChChececk/k/rereplplacace the the se seaealinling rig ringng, po, pos. 1s. 1

  

11
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Assembling the drive motorAssembling the drive motor

1.1. TigTighten hten the the gear gear wheewheel on l on the mthe motor otor shaft. shaft. TTighteightening ning torqtorque 50 ue 50 Nm.Nm.

2.2. ApApplply oy oil il on on ththe se seaealiling ng riringng..

3.3. CarefCarefully loully lower thwer the moe motor dotor down in wn in the gethe gearboxarbox, the , the gear wgear wheel cheel can be an be damagdamaged!ed!

TTo simplify assembly 3 screws o simplify assembly 3 screws without heads can be fitted without heads can be fitted in three of the in three of the 8 screw8 screw

holes and used as guide pins.holes and used as guide pins.

4.4. ScrScrew tigew tight thht the mote motor on thor on the geae gearborbox (remx (remove aove any guny guidide scre screwsews).).

5.5. CoConnnnecect at all ll ththe e cacablblining.g.

6.6. RefiRefit tt the he concontrotrol unl unit it papanel nel and and tigtightehten in it.t.

Dismantling drive motorDismantling drive motor

1.1. RemRemove ove ththe moe motor tor frofrom thm the mae machichine hne housousinging, se, seee “Disma“Dismantling the ntling the drive motor”,drive motor”,

page 5.4page 5.4..

2.2. ReleaRelease thse the beae bearing pring plates lates and roand rotortor. Sinc. Since the te the tachomachometer eter is builis built into t into the bethe bearingaring

on the non-driving side of the motor, great care must be exercised to avoid damag-on the non-driving side of the motor, great care must be exercised to avoid damag-

ing it.ing it.

3.3. ReplacReplace the e the motor motor bearibearing. Preng. Press oss on the n the inner inner ring. Sring. Slowly hlowly heat teat the behe bearing aring to max to max 50°.50°.

Important! Important! 

The motor bearings should always be The motor bearings should always be replaced when reconditioning the motor toreplaced when reconditioning the motor to

ensure continued reliable operation.ensure continued reliable operation.

4.4. The hoThe housinusing is spg is sprayerayed with d with cleancleaning fing fluid, sluid, see secee section 3tion 3, and t, and then bhen blown lown dry; afdry; afterter

the housing has dried carry out an insulation test.the housing has dried carry out an insulation test.

5.5. Check Check that tthat the inshe insulatiulation is on is satissatisfactofactoryry. Mea. Measure thsure the resie resistanstance bece between tween coil acoil andnd

stator housing, see specification in section 1 for correct value. If the rstator housing, see specification in section 1 for correct value. If the resistance isesistance is

lower the motor must be lower the motor must be blown clean and tested again.blown clean and tested again.

Assembly drive motorAssembly drive motor

1.1. AssemAssemble in ble in the rethe reversverse orde order to der to dismaismantlingntling. Note . Note that that the “kthe “knob” nob” on thon the beae bearingring

should be fitted in the bevel on the should be fitted in the bevel on the plate.plate.

2.2. The nThe nut fout for the r the pinpinion oion on thn the moe motor stor shafhaft are tt are tigightehtened ned toto 50 Nm50 Nm..

Storage of the drive motorStorage of the drive motor

Machines in storage that wiMachines in storage that will not to be used within a month, must be given special ll not to be used within a month, must be given special attentionattention

so that problems do not occur when they are to be used again. Dust, dirt, condensation andso that problems do not occur when they are to be used again. Dust, dirt, condensation and

moisture that occurs during large variations in temperature, as well as problems with rustmoisture that occurs during large variations in temperature, as well as problems with rust

and oxidisation, must be prevented. Motors should therefore be protected with waxed pa-and oxidisation, must be prevented. Motors should therefore be protected with waxed pa-

TighteningTightening

torque:torque:

50 Nm50 Nm

TighteningTightening

torque:torque:

50 Nm50 Nm
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per or the equivalent, and also with a moisture absorbing material, and stored indoors atper or the equivalent, and also with a moisture absorbing material, and stored indoors at

room temperature, preferably in a cardboard box.room temperature, preferably in a cardboard box.

GearboxGearbox

Oil change, gearboxOil change, gearbox

1.1. If oil nIf oil needs teeds to be do be drainrained ofed off this f this is dis done thone through rough the pluthe plug in g in the bothe bottom ottom of thef the

gearbox, pos. 1 figuregearbox, pos. 1 figure 5.15.1

2.2. Oil iOil is fs filleilled eid eithther ther throrough ugh the the pluplug, pg, pos. os. 2 fi2 figurguree 5.15.1, or by , or by dismantling the motor.dismantling the motor.

3.3. The oiThe oil shol should liuld lie at the e at the same same level level as thas the hole e hole by the by the screwscrew, pos, pos. 2 fig. 2 figureure 5.15.1. Fill. Fill

with oil until the oil starts to run out from the hole.with oil until the oil starts to run out from the hole.

A suction spray is recommend to simplify filling via pos. A suction spray is recommend to simplify filling via pos. 2.2.

Dismantling and assembling the gearboxDismantling and assembling the gearbox

0000

1.1. BlocBlock up the trk up the truckuck. The dr. The drive whive wheel sheel should ruould run free, an free, appropprox. 30 cm ax. 30 cm abovbove the floe the flooror..

2.2. LoosLoosen the cen the cablable conne connectioections to thns to the drive me drive motorotor, serv, servo motoo motorr, elec, electric brtric brake anake andd

wheel indicators. Label the cables that are not labelled to ensure correct reassembly.wheel indicators. Label the cables that are not labelled to ensure correct reassembly.

3.3. DiDismsmanantltle e ththe me mototoror, s, seeee “Drive motor”, page 5.4“Drive motor”, page 5.4

4.4. LoosLoosen the en the 6 sock6 socket heet head caad cap screp screws on ws on the bothe bolted jolted joint bint between etween the mothe motor btor bed aned andd

chassis.chassis.

5.5. LowLower der down town the ghe gearearbox fbox from trom the mahe machichine wine with gth greareat caret care..

Note! Note! 

All the bolts and screws are tightened to the tightening torque specified in All the bolts and screws are tightened to the tightening torque specified in the tablethe table

in section 1.in section 1.

6.6. DraDrain in ththe oe oil il frofrom tm the he gegeararbobox, x, seseee “Oil change, gearbox page 5.6”“Oil change, gearbox page 5.6”..

Figure 5.1Figure 5.1 GearboxGearbox

05_001_A-Ergo_vxl da.eps05_001_A-Ergo_vxl da.eps
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7.7. If apprIf appropriaopriate: Tte: Take oake off the ff the guide guide ring anring and guid guide ring de ring bearibearing frong from the olm the old gead gearboxrbox

and mount on the new and mount on the new gearbox.gearbox.

8.8. Fit the Fit the new gnew gearbearbox. Chox. Check teck that thhat the mece mechanihanical lical limit pomit positiositions cons come in me in the cothe correctrrect

position.position.

Important! Important! 

Check that the mechanical limit positions come in the cCheck that the mechanical limit positions come in the correct position.orrect position.

9.9. When When refittrefitting in ing in the mthe machinachine houe housing sing the sthe specifpecified tiied tightenghtening ing torqutorque muse must bet be

applied,applied, 47 Nm47 Nm

10.10. Fill up with Fill up with new oil, snew oil, see tabee table of recole of recommenmmended oided oils in secls in section 1.tion 1.

ote ote 

Do not forget to fill the gearbox with oil Do not forget to fill the gearbox with oil before starting up. The oil can be filledbefore starting up. The oil can be filled

before the drive motor is before the drive motor is assembled on the gearbox. To ensure the oil level isassembled on the gearbox. To ensure the oil level is

correct: open the level correct: open the level plug, pos. 2 figure 5.1, and drain off any excess oil.plug, pos. 2 figure 5.1, and drain off any excess oil.

Note! Note! 

Spent oil should be taken care of and recycled according to the applicable leSpent oil should be taken care of and recycled according to the applicable legislationgislation

in respective countries.in respective countries.

TighteningTightening

torque:torque:

47 Nm47 Nm
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ReconditioninReconditioning of g of the gearboxthe gearbox

Replacing the drive shaft sealReplacing the drive shaft seal

1.1. ReRemomove ve ththe e gegeararbobox, x, seseee “Dismantling and assembling the gearbox page 5.6”“Dismantling and assembling the gearbox page 5.6”..

22.. ReRemomove ve ththe de dririve ve whwheeeell..

33.. ReRemmoovve e tthhe ce coovveerr..

4.4. LoosLoosen the en the screscrews hows holding lding the crothe crown whwn wheel haeel halfwaylfway, and , and drive odrive out thut the shae shaftft

towards the drive wheel side.towards the drive wheel side.

5.5. The scThe screws crews can be fan be fully ully unscreunscrewed wwed when hen the crothe crown wwn wheel heel and band bearinearing hag have cove comeme

free from the shaft. The shaft is free from the shaft. The shaft is pulled out from the drive wheel side. Arrange thepulled out from the drive wheel side. Arrange the

parts in the order they were dismantled to avoid confusion.parts in the order they were dismantled to avoid confusion.

6.6. RemovRemove the e the roller roller bearibearing cng closeslosest to tht to the seae seal by tl by tappinapping the g the shafshaft end t end againagainst ast a

block of hard wood. Sometimes it is easier to remove the bearing if block of hard wood. Sometimes it is easier to remove the bearing if a sharp objecta sharp object

is inserted down between the inner ring of the bearing and the flank is inserted down between the inner ring of the bearing and the flank of the shaft.of the shaft.

Any burrs on Any burrs on the shaft must be the shaft must be removed before reassemblyremoved before reassembly..

7.7. CareCarefulfully clly clean tean the sehe seat foat for sear seal bol box in thx in the geae gear hour housinsing.g.

8.8. When When asseassemblinmbling, tg, the fhe first birst bearinearing is g is placplaced oed on tn the dhe drive rive wheewheel sidl side.e.

9.9. Fit tFit the she safety afety ring ring and and seal in seal in posiposition. tion. Make Make that it that it sits sits correcorrectlyctly..

10.10. Fit the gFit the guard uard and theand then caren carefully pfully press in ress in the drthe drive shive shaft.aft.

1111.. Now assNow assemble the cemble the crown wherown wheel and beel and bearingaring. Start with th. Start with the spacee spacer.r.

12.12. Apply LoApply Loctite 207 on thctite 207 on the shaft threae shaft threads and scds and screw togetrew together the comher the complete drivplete drive shafte shaft

assembly with the washer and sassembly with the washer and screws. The screws should be tightened to thecrews. The screws should be tightened to the

tightening torque specified in the table in section 1.tightening torque specified in the table in section 1.

13.13. Fit the coverFit the cover. Remember . Remember that the drain that the drain hole shouhole should be the lold be the lowest point. west point. Use a newUse a new

seal. Screw in seal. Screw in the oil drain plug with the oil drain plug with a new copper washer.a new copper washer.

14.14. Fill with hFill with hypoiypoid oil. See d oil. See the tablthe table of recome of recommendmended oilsed oils, sect, section 1.ion 1.

Assembly of gearboxAssembly of gearbox

1.1. PrePreparparatiation on of tof the ghe gearearbox box houhousinsing (sg (see fee figuigurere 5.25.2))

1.1. CaCarerefulfully cly clelean tan the he gegeararbobox hox housusining.g.

2.2. Fit Fit bebearinaringsgs, po, pos. s. 1, 2 1, 2 and and 3 in 3 in thetheir pir posiositiotions.ns.

3.3. Fit Fit the the safsafety ety rinring, g, pospos. 4. 4, in , in its its pospositioition.n.
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2.2. Fit tFit the phe piniinion son shafhaft, pt, pos. os. 5, i5, in itn its pos positsition ion (se(see fige figureure 5.35.3).).

Note! Note! 

Always use the correct torque when Always use the correct torque when tightening the nut, pos. 10.tightening the nut, pos. 10.

The nut must be The nut must be locked with “Delo 5249” or “Loctite locked with “Delo 5249” or “Loctite 243”.243”.

Figure 5.2Figure 5.2 Preparations for gearbox housingPreparations for gearbox housing

1.1. PrePress bss bearearinging, p, posos. 6. 6, o, on tn the phe piniinion on shashaft.ft.

2.2. SeSet out out ret reququireired nud numbmber of ser of shihimsms, po, pos. 7s. 7..

3.3. PlaPlace thce the spae spacer pcer pipeipe, pos, pos. 8, in p. 8, in posositiition oon on the pn the piniinion shon shaft.aft.

4.4. PlPlacace the the gee gearar, po, pos. 9s. 9, in i, in its pts posositiitionon..

5.5. Place Place the pthe pinioinion shn shaft in aft in its pits positiosition anon and tigd tighten hten with thwith the nue nut, pot, pos. 1s. 10.0.

The nut must be The nut must be locked with “Delo 5249” or “Loctite locked with “Delo 5249” or “Loctite 243”.243”.

Figure 5.3Figure 5.3 Fit the pinion shaft.Fit the pinion shaft.

44

11

22

33
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3.3. Fit tFit the whhe wheeeel hub, pl hub, posos. 1. 11, an1, and crod crown whwn wheeleel, pos, pos. 15 (se. 15 (see fige figureure 5.45.4).).

Note! Note! 

Always use the correct torque when tightening the scrAlways use the correct torque when tightening the screw, pos. 17.ew, pos. 17.

The screw should be The screw should be locked with “Delo 5249” or “Loctite 243”.locked with “Delo 5249” or “Loctite 243”.

1.1. PPreress ss titighght tht the se seaeal, l, popos. s. 1212..

2.2. SeSet out out ret reququireired nud numbmber oer of shf shimims, ps, posos. 13. 13..

3.3. Place Place the sthe spacer pacer ring, ring, pos. pos. 14, 14, in itin its pos positiosition and n and then then the the geargear, po, pos.s.

15, in its position in the gearbox.15, in its position in the gearbox.

4.4. PuPush sh in tin the he huhub, b, pospos. 1. 11, 1, frofrom tm the he outoutsidside.e.

5.5. The The hub hub is lois locked cked with with a wasa washerher, pos, pos. 16. 16, and , and screwscrew, pos, pos. 17. 17..

The screw should be locked with “The screw should be locked with “Delo 5249” or “Loctite 243”.Delo 5249” or “Loctite 243”.

Figure 5.4Figure 5.4 Fit the wheel hub and crown wheel.Fit the wheel hub and crown wheel.

1212
1111

1414
1313

1515
1616

   1717
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4.4. AdjAdjustusting ting the enhe engaggagemeement of thnt of the gee gear whear wheel, pel, pos. 5 aos. 5 and pond pos. 1s. 155

1.1. PaiPaint tnt the he geagear ter teeth eth witwith a h a suisuitabtable cle coloolour fur for tor thehe

purpose.purpose.

22.. RRoottaatte e tthhe e ggeearar..

3.3. ChChececk thk the me mararkikingngs on s on ththe gee gear tar teeeethth..

4.4. ThThe fie figurgure bee below low shoshows tws the he corcorrecrect ent engagagemgemenent.t.

5.5. If thIf the enge engageagemenment is st is showhown as in n as in the fthe figuigure, tre, the nuhe numbemberr

of shims, pos. 7, on the pinion shaft, pos. 5, must beof shims, pos. 7, on the pinion shaft, pos. 5, must be

reduced (see figurereduced (see figure 5.35.3).).

6.6. If thIf the enge engageagemenment is st is showhown as in n as in the fthe figuigure bere belowlow, th, thee

number of shims, pos. 7, on the pinion shaft, pos. 5,number of shims, pos. 7, on the pinion shaft, pos. 5,

must be increased (see figuremust be increased (see figure 5.35.3).).

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

5.5.1212 DrDriive ve ununit it / / ReRepapair ir iinsnstrtruuctctioions ns / R/ Receconondidititiononining g of of tthe he gegeararboboxx

ATLET SERVICE MANUAL A ERGOATLET SERVICE MANUAL A ERGO

5.5. FiFit tht the gue guidide whe wheeeel (sl (see fee figigururee 5.55.5))

6.6. FiFit tt the he cocovever, r, popos. s. 21 21 (s(see ee fifigugurere 5.65.6).).

1.1. AppApply ly a fla floaoatinting gag gasksket oet on tn the the top op of tof the ghe gearearboxbox..

2.2. Place Place the gthe guide uide wheel wheel in itin its pos positiosition ann and tid tighten ghten with with the sthe screwscrews,,

pos. 18.pos. 18.

3.3. PlaPlace thce the guie guide wde wheeheel bel beariaring in ng in its pits posositioition ann and tigd tightehten.n.

Figure 5.5Figure 5.5 Fit the guide wheel.Fit the guide wheel.

1.1. RemeRemember mber that that the the drain drain hole hole shoshould buld be the the loe lowest west pointpoint. U. Use a se a newnew

gasket, pos. 20. Screw in the oil drain plug, with a new coppergasket, pos. 20. Screw in the oil drain plug, with a new copper

washer, pos 22.washer, pos 22.

Figure 5.6Figure 5.6 Fit the cover.Fit the cover.

05_003_4_A-Ergo_vxl da.eps05_003_4_A-Ergo_vxl da.eps
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Drive wheel, replacementDrive wheel, replacement
00

1.1. LooLoosen sen the dthe drivrive whe wheel neel nutsuts, wi, withothout reut removmoving ing thethem.m.

2.2. BlBlocock k up up ththe e mmacachhinine.e.

3.3. RemRemove ove ththe whe wheel eel nutnuts ans and ld lift tift the whe wheeheel fol forwarward.rd.

4.4. Fit Fit ththe ne new wew wheeheel, l, tigtightehten tn the he nutnuts bs by hy handand..

5.5. LoLowewer dr dowown thn the me macachihine ne to tto the he floflooror..

6.6. TiTightghten en the the nutnuts, s, tigtightehteninning tog torqurque 1e 135 35 NmNm

Figure 5.7Figure 5.7 Loosen the nuts, drive wheel.Loosen the nuts, drive wheel.

05_002_A-Ergo_drivHjByte.eps05_002_A-Ergo_drivHjByte.eps

TighteningTightening

torque:torque:

135 Nm135 Nm
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Diagnosis and trouble shootingDiagnosis and trouble shooting

Trouble shooting chartTrouble shooting chart

SSyymmppttoomm CCaauussee AAccttiioonn

The wheel has a flappingThe wheel has a flapping

sound when driving.sound when driving.

The tyre has separated as aThe tyre has separated as a

result of result of 

impact.impact.

1.1. ChChanange tge the whe wheheelel..

2.2. ExaExaminmine the the floe floor for foror

irregularities.irregularities.

The wheel squeaksThe wheel squeaks

continuously when driving.continuously when driving.

BBeeaarriinng  g  iis  s  ddaammaaggeedd.. 11.. RReeppllaacce  e  bbeeaarriinngg..

2.2. InfInform orm the dthe dririvever thar thatt

cords and plastic etc.cords and plastic etc.

should be removed dailyshould be removed daily

and the floor kept clean.and the floor kept clean.

The wheel goes flat afterThe wheel goes flat after

long breaks, but becomeslong breaks, but becomes

round again after driving forround again after driving fora while.a while.

The wheel mass has The wheel mass has becomebecome

warm while driving andwarm while driving and

deforms when parked.deforms when parked.

Try another type of wheel.Try another type of wheel.

The wheel has a deformityThe wheel has a deformity

that does not disappear whenthat does not disappear when

driving.driving.

A "blow out" has occurredA "blow out" has occurred

due to overheating anddue to overheating and

changed the molecularchanged the molecular

structure of the wheel mass.structure of the wheel mass.

Change the wheel.Change the wheel.

The truck seems to jerk wheThe truck seems to jerk whenn

driving.driving.

Hard foreign object hasHard foreign object has

fastened in the drive wheel.fastened in the drive wheel.

1.1. RemRemove ove ththe obe objecject ort or

replace the wheel.replace the wheel.

2.2. See aSee also lso the athe abovbove ite itemsems..

The truck jumps at regularThe truck jumps at regular

intervals, proportional to theintervals, proportional to the

speed, when driving.speed, when driving.

TThhe  e  wwhheeeel  l  iis  s  oovvaall.. 11.. CChhaanngge  e  tthhe  e  wwhheeeell..

2.2. ChecCheck/Ak/Adjusdjust t the the brakbrakes.es.

3.3. See aSee also lso the athe abovbove itee items.ms.

The wheel has transverseThe wheel has transverse
cracks and small pieces havecracks and small pieces have

fallen out of the tyre.fallen out of the tyre.

The wheel has been heated.The wheel has been heated.
Small cracks appear withSmall cracks appear with

hard acceleration andhard acceleration and

reversing.reversing.

1.1. LoweLower thr the ace acceleceleratiration on andand
reversing rate.reversing rate.

2.2. ChanChange whge wheel eel if neif necessacessaryry..

The wheel has one or moreThe wheel has one or more

small deformations.small deformations.

Locking of the brakes so thatLocking of the brakes so that

the wheel slides, or loosethe wheel slides, or loose

objects on the floor thatobjects on the floor that

prevent the wheel fromprevent the wheel from

rotating.rotating.

1.1. RemovRemove te the ohe objecbjects ts on on thethe

floor.floor.

2.2. TTell ell the the drivdriver to er to brabrakeke

more smoothly.more smoothly.

OOiil  l  oon  n  tthhe  e  fflloooorr.. LLeeaakkiinng  g  sseeaal  l  aarroouunnd  d  tthhee

drive shaft.drive shaft.

•• RRepepllaacce e sseaeall..

Or:Or:

• • if if ththerere ae are re paparalrallelel cl cracracksks

in the casting then thein the casting then the

gearbox must be replaced.gearbox must be replaced.
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Grating noise whenGrating noise when

accelerating or when usingaccelerating or when using

the reversing brake.the reversing brake.

1.1. DefeDefectivctive e gear gear whewheel el inin

the drive unit.the drive unit.

Check the cogs by removingCheck the cogs by removing

the cover.the cover.

2.2. TToo lioo littttle oile oil in thl in thee

gearbox..gearbox..

If there are parallel cracks inIf there are parallel cracks in

the casting then the gearboxthe casting then the gearbox

must be replaced.must be replaced.

Grating noise when the truckGrating noise when the truck
is lifted up, the drive wheelis lifted up, the drive wheel

can rotate freely and thecan rotate freely and the

motor rotates.motor rotates.

Faulty bearing in the driveFaulty bearing in the drive
motor.motor.

Dismantle and recondition theDismantle and recondition the
drive motor.drive motor.

ThThe te trruucck rk roolllls “s “sslluuggggiishshlly”y”.. 11.. ThThe be brrakakees as are re apappplliieded.. •• RRepepllacace be brarakke de diiscsc..

If this does not help:If this does not help:

•• rereplplacace the the coe compmplelete bte brarakeke

unit.unit.

2.2. The The dridrive ve ununit it has has seizseized.ed. If tIf therhere are are pe parallarallel el craccracks ks inin

the casting then the gearboxthe casting then the gearbox

must be replaced.must be replaced.

Clicking sound whenClicking sound when

driving.driving.

FFaauulltty  y  wwhheeeel  l  bbeeaarriinngg.. CChhaanngge  e  tthhe  e  wwhheeeell..

Clicking sound whenClicking sound when

driving.driving.

LLoooosse  e  wwhheeeell.. •• TTiigghhtteen  n  tthhe  e  wwhheeeell..

If this does not help:If this does not help:

•• CChahanngge te the he whwheeeel.l .

SSyymmppttoomm CCaauussee AAccttiioonn

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

5.5.1616 DrDrivive ue unnit it / D/ Diiagagnonosisis as and nd trtrououbble le shshooototiing ng / T/ Troroububle le shshooootiting ng chcharartt

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

SERVICE MANUALSERVICE MANUAL

MacMachihine: ne: A-EA-Ergo rgo 

ManManual ual No: No: 00005975975 5 

Edition 2009AEdition 2009A

6 6 Mast Mast systemsystem

Design Design and and function function .............................................................................................................................................................................................................. 6.36.3

Mast Mast system system ................................................................................................................................................................................................................ 6.36.3

Fork Fork carriage carriage .............................................................................................................................................................................................................. 6.46.4
Fixed Fixed forks forks ............................................................................................................................................................................................................................................ 6.46.4

Laterally Laterally adjustable adjustable forks forks ................................................................................................................................................................................................ 6.46.4

Telescopic Telescopic forks forks (TF) (TF) ............................................................................................................................................................................................................ 6.56.5

Overload clutch, Overload clutch, telescopic ftelescopic forks orks (TF) ............................................................................(TF) ............................................................................ 6.56.5

Fork drive Fork drive motor, telescopic motor, telescopic forks (TF) forks (TF) ...................................................................................................................................................... 6.56.5

StradStraddle dle lift lift ...................................................................................................................................................................................................................... 6.66.6

Side Side stabilisers stabilisers ........................................................................................................................................................................................................ 6.76.7

Repair Repair instructions instructions .................................................................................................................................................................................................................. 6.86.8

Replacing Replacing the the mast/straddle mast/straddle legs legs ................................................................................................................................................ 6.86.8
Dismantle the Dismantle the mast/straddle legs mast/straddle legs from from the the chassis chassis ................................................................................................................ 6.86.8

Mount the Mount the mast/straddle legs mast/straddle legs on on the the chassis chassis .............................................................................................................................. 6.116.11

Dismantling Dismantling the the mast mast .................................................................................................................................................................................. 6.146.14
General General .................................................................................................................................................................................................................................................. 6.146.14

Adjusting the laAdjusting the lateral inclination teral inclination in top in top position. .............................................................position. ............................................................. 6.146.14

Adjusting Adjusting the the play play in in the the mast mast ............................................................................................................................................................................ 6.156.15

Replacement, Replacement, DTFV DTFV mast ............................................................................................mast ............................................................................................ 6.166.16

Replacement, Replacement, TFV TFV mast mast .............................................................................................................................................................................................. 6.186.18Replacement, Replacement, TV TV mast .................................................................................................mast ................................................................................................. 6.196.19

Replacement, Replacement, T T mast ...................................................................mast ................................................................................................................................... 6.206.20

Lift Lift chains chains .................................................................................................................................................................................................................... 6.216.21
Replacement Replacement ................................................................................................................................................................................................................................ 6.216.21

Re-fitting Re-fitting the the chains chains ............................................................................................................................................................................................................ 6.216.21

Check Check ...................................................................................................................................................................................................................................................... 6.216.21

Forks Forks .................................................................................................................................................................................................................................... 6.236.23
Adjusting the loAdjusting the lowest height west height on forged on forged forks ..................................................................forks .................................................................. 6.236.23

Adjusting the Adjusting the lowest lowest height height on on welded fwelded forks orks ................................................................................................................................ 6.236.23

Fork Fork test .................................................................................................................test ............................................................................................................................. 6.236.23

Fork Fork carriage, carriage, general .....................general ......................................................................................................................................................... 6.266.26
Adjusting the Adjusting the fork fork carriage .carriage ....................................................................................................................................................................................... 6.266.26

Dismantling the Dismantling the fork fork carriage ........................................................................................carriage ........................................................................................ 6.266.26

https://www.besttruckmanuals.com/

https://truckmanualshub.com/

http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf


ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

1.21.2

Fork carriage, telescopic forks, TF .....................................................................6.27Fork carriage, telescopic forks, TF .....................................................................6.27
Dismantling Dismantling the the fork fork carriage carriage TF TF .................................................................................................................................................................... 6.276.27

Assembling the Assembling the fork carriage fork carriage TF ...................................................................................TF ................................................................................... 6.306.30

Inspection after Inspection after assembling tassembling the he fork fork carriage TF carriage TF .................................................................................................................. 6.316.31

Adjusting the Adjusting the overload clutch overload clutch (TF) ..............................................(TF) .................................................................................................................. 6.326.32

Replacing the Replacing the fork drive fork drive motor (TF) ......................................................................motor (TF) ...................................................................................... 6.336.33

Replacing the coupling between Replacing the coupling between fork drive motor and fork drive motor and gearbox (TF) ............................gearbox (TF) ............................ 6.336.33

Replacing the Replacing the cabling, fork cabling, fork drive motor drive motor (TF) (TF) ................................................................................................................................ 6.346.34

Straddle lift .........................................................................................................6.35Straddle lift .........................................................................................................6.35
Adjusting Adjusting the the straddle straddle lift lift ............................................................................................................................................................................................ 6.356.35

Dismantling and Dismantling and assembling of assembling of straddle lstraddle lift ift .................................................................................................................................... 6.366.36

Side stabilisers ...................................................................................................6.37Side stabilisers ...................................................................................................6.37
Checking the Checking the side side stabiliser ..................................................................................stabiliser .................................................................................................. 6.376.37

Adjusting the Adjusting the length length of of side side stabilisers stabilisers .................................................................................................................................................. 6.376.37

Adjusting the Adjusting the end position end position switch, side switch, side stabilisers ......................stabilisers .......................................................................................... 6.386.38

Diagnosis and trouble shooting ..................................................................................6.39Diagnosis and trouble shooting ..................................................................................6.39

Trouble Trouble shooting shooting chart chart ..............................................................................................................................................................................6.396.39

https://www.besttruckmanuals.com/

https://truckmanualshub.com/

http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf
http://../Chapters/SMA-Ergo_06_2007A.pdf


ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

 M Maasst  t  ssyysstteem m /  /  DDeessiiggn n aannd d ffuunnccttiioon n /  /  MMaasst  t  ssyysstteemm 66..33

SMA-Ergo_06_2009A.fmSMA-Ergo_06_2009A.fm

Edition 2009AEdition 2009A

6 6 Mast Mast systemsystem

Design and functionDesign and function

Mast systemMast system

There are four mast There are four mast systems as standard versions, depending on the application or rsystems as standard versions, depending on the application or roofoof

height, etc.height, etc.

A telescopic mast consists of an A telescopic mast consists of an outer and inner mast, outer and inner mast, fork carriage and lift fork carriage and lift cylindercylinder. The. The

fork carriage is lifted up and down in tfork carriage is lifted up and down in the inner mast, which in turn moves up and downhe inner mast, which in turn moves up and down

in the outer mast. The lift cylinder first in the outer mast. The lift cylinder first lifts the fork carriage approx. 15 cm, and then thelifts the fork carriage approx. 15 cm, and then the

mast system follows the lifting movement.mast system follows the lifting movement.

A mast of the double telescopic type also has, in addition to an inner and A mast of the double telescopic type also has, in addition to an inner and outer mast, anouter mast, an

intermediate mast. The lifting movement is the same as for a intermediate mast. The lifting movement is the same as for a telescopic mast, and all thetelescopic mast, and all the

masts begin to move masts begin to move up (or down) simultaneously.up (or down) simultaneously.

A mast type with A mast type with free-lift function works in free-lift function works in a similar way, but with the difference that thea similar way, but with the difference that the

fork carriage moves to its top position in the inner mast before the next mast section startsfork carriage moves to its top position in the inner mast before the next mast section starts

to lift. Free-lift frames can be used to ato lift. Free-lift frames can be used to advantage in rooms with low ceilings or low doordvantage in rooms with low ceilings or low door

openings.openings.

A mast of the frA mast of the free-view type implies that the distance between the mast profiles is longer,ee-view type implies that the distance between the mast profiles is longer,

which gives better which gives better visibility.visibility.

Table 6.1Table 6.1 Mast typesMast types

DDeessiiggnnaattiioonn DDeessccrriippttiioonn

TT TTeelleessccooppiic  c  mmaasstt

TTVV TTeelleessccooppiic  c  FFrreeee--vviieew  w  mmaasstt

TTFFVV TTeelleessccooppiic  c  FFrreeee--lliifft  t  FFrreeee--vviieew  w  mmaasstt

DDTTFFVV DDoouubblle  e  TTeelleessccooppiic  c  FFrreeee--lliifft  t  FFrreeee--vviieew w mmaasstt
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66..44 MMaasst  t  ssyysstteem /  m /  DDeessiiggn n aannd d ffuunnccttiioon n /  /  FFoorrk k ccaarrrriiaaggee

Fork carriageFork carriage

Different fork arrangements are mounted on the back Different fork arrangements are mounted on the back of the fork of the fork carriage. From simplecarriage. From simple

fixed forks to complex units with telescopic forks.fixed forks to complex units with telescopic forks.

Fixed forksFixed forks

Forks with a fixed width and length.Forks with a fixed width and length.

Laterally adjustable forksLaterally adjustable forks

The forks can be adjusted to The forks can be adjusted to different widths.different widths.

Figure 6.1Figure 6.1 Fork carriage with fixed forksFork carriage with fixed forks

Figure 6.2Figure 6.2 Fork carriage with laterally adjustable forksFork carriage with laterally adjustable forks

 A-Ergo Gaffelvagn  A-Ergo Gaffelvagn 2.eps2.eps

A-Ergo Gaffelvagn 1.epsA-Ergo Gaffelvagn 1.eps
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MMaasst  t  ssyysstteem /  m /  DDeessiiggn n aannd d ffuunnccttiioon n /  F/  Foorrk k ccaarrrriiaaggee 66..55

TTelescopic forkelescopic forks (TF)s (TF)

The fork blades can be The fork blades can be pushed out.pushed out.

Overload clutch, telescopic forks (TF)Overload clutch, telescopic forks (TF)

The AThe ATF fork carriage has an TF fork carriage has an overload clutch. The overload clutch is a overload clutch. The overload clutch is a unit thatunit that

safeguards against overloading the components that drive the forks isafeguards against overloading the components that drive the forks in and out.n and out.

The torque that the overload clutch can transfer is limited by The torque that the overload clutch can transfer is limited by the force the pressurethe force the pressure
springs, pos. 1, transfer to the pressure plate, pos. 2, and the brake linings, pos. 3, to thesprings, pos. 1, transfer to the pressure plate, pos. 2, and the brake linings, pos. 3, to the

sprocket, pos. 4, (see figuresprocket, pos. 4, (see figure 6.46.4). For adjusting instructions,). For adjusting instructions, see "Adjusting the overloadsee "Adjusting the overload

clutch (TF)" on page 6.32clutch (TF)" on page 6.32..

Fork drive motor, telescopic forks (TF)Fork drive motor, telescopic forks (TF)

The fork drive motor is mounted on the back of The fork drive motor is mounted on the back of the fork carriage and has the purpose ofthe fork carriage and has the purpose of

pushing the forks in and out so as to reach further pushing the forks in and out so as to reach further forward. The transmission of powerforward. The transmission of power

between the motor and forks takes place via an angle gear and chain. The motor isbetween the motor and forks takes place via an angle gear and chain. The motor iscontrolled via controls on the control panel.controlled via controls on the control panel.

For data on the For data on the motormotor, see the , see the motor plate mounted on the motor plate mounted on the motormotor..

Figure 6.3Figure 6.3 Fork carriage with extendable/telescopic forksFork carriage with extendable/telescopic forks

Figure 6.4Figure 6.4 Overload clutchOverload clutch

 A-Ergo Gaffelvagn 3.eps A-Ergo Gaffelvagn 3.eps
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66..66 MMaasst  t  ssyysstteem /  m /  DDeessiiggn n aannd d ffuunnccttiioon n /  /  SSttrraaddddlle  e  lliifftt

Straddle liftStraddle lift

Straddle lift means that the straddle legs can be raised sufficiently high to lift a pallet fromStraddle lift means that the straddle legs can be raised sufficiently high to lift a pallet from

the floor. Wthe floor. With masts with straddle lift iith masts with straddle lift it is possible to transport a pallet on the t is possible to transport a pallet on the forkfork

carriage, and if the fork carriage is carriage, and if the fork carriage is raised high enough a pallet directly on the straddleraised high enough a pallet directly on the straddle

legs. This enables two pallets to be transported at the same time.legs. This enables two pallets to be transported at the same time.

Figure 6.5Figure 6.5 Straddle liftStraddle lift
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MMaasst t  ssyyssttem em / /  DDeesisiggn n aand nd ffuunnctctiioon n /  /  SSiidde e ssttaabbiilliiseserrss 66..77

Side Side stabilisestabilisersrs

The truck can be fitted with extendable side stabilisers to guarantee lateral stability andThe truck can be fitted with extendable side stabilisers to guarantee lateral stability and

to eliminate the risk of tipping during high lto eliminate the risk of tipping during high lifts. The system consists of extendable sideifts. The system consists of extendable side

stabilisers, which are extended by means of stabilisers, which are extended by means of the standard hydraulic unit.the standard hydraulic unit.

A limit A limit switch, i.e. a height position switch, on the mast limitswitch, i.e. a height position switch, on the mast limits the lifting height when thes the lifting height when the

stabilisers are withdrawn. When the stabilisers stabilisers are withdrawn. When the stabilisers are extended a pressure switch gives aare extended a pressure switch gives a
signal that the forks can be lifted signal that the forks can be lifted to their maximum position.to their maximum position.

Important! Important! 

Driving with the side stabilisors extended involves certain risks.Driving with the side stabilisors extended involves certain risks.

If the truck is equipped with side stabilisers, then this is a safety functioIf the truck is equipped with side stabilisers, then this is a safety function that mustn that must

be in operation and function correctly.be in operation and function correctly.

Figure 6.6Figure 6.6 Side stabilisersSide stabilisers
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6.6.88 MaMast st sysyststeem / Rm / Reeppaaiir ir innsstrtruuctctiionons / s / RReeplplaacicinng tg thhe me maastst//ststraraddddlle le leegsgs

Repair instructionsRepair instructions

Replacing the mast/straddle legsReplacing the mast/straddle legs

Dismantle the mast/straddle legs from the chassisDismantle the mast/straddle legs from the chassis
11.. ReRemomove ve ththe be baatttteeryry..

22.. BlBloocck k uup tp the he cchahassssisis..

3.3. SupSupporport tt the he masmast tt to ro relielieve eve the the attattachachmenment.t.

Figure 6.7Figure 6.7 Blocking up the chassisBlocking up the chassis

Figure 6.8Figure 6.8 Supporting the mastSupporting the mast

Bild f.epsBild f.eps

Bild g.epsBild g.eps
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MMasast st sysystteem / Rm / Reepapaiir ir innststrruuctctiioonns / Rs / Reeppllacacining tg thhe me maastst/s/sttraraddddle le leleggss 66.9.9

If the mast has straddle lift:If the mast has straddle lift:

Figure 6.9Figure 6.9 Straddle liftStraddle lift

4.4. ScrScrew a screw a screw intew into one oo one of the scf the screw hrew holeoles on the ss on the spapacer bcer betwetween theen thee

guide and chassis in order to guide and chassis in order to hold up the spacer when dismantling.hold up the spacer when dismantling.

Figure 6.10Figure 6.10 Screw, spacer/guidesScrew, spacer/guides

5.5. FiFix thx the ge guiuidedes wis with a th a strstrap tap to tho the mae mastst..

Figure 6.11Figure 6.11 Fix the guidesFix the guides

Bild b.epsBild b.eps

06_014_A-Ergo_ LåsDist.eps06_014_A-Ergo_ LåsDist.eps
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6.6.1010 MaMast st sysyststem em / R/ Repepaiair ir insnstrtrucucttiionons / s / ReReplplacaciing ng ththe me masast/t/ststraraddddlle le leegsgs

6.6. UnsUnscrecrew the sw the screcrews fows for the ar the attattachchmenment of the mt of the mast oast on the cn the chashassissis..

7.7. ReReleleasase the the hye hydrdrauaulilic coc connnnectectioionsns..

Important! Important! 

Contain surplus hydraulic oil in a suitable way.Contain surplus hydraulic oil in a suitable way.

Figure 6.12Figure 6.12 Upper screw attachment, mastUpper screw attachment, mast

Figure 6.13Figure 6.13 Hydraulic connectionHydraulic connection
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MaMasst st sysystetem / m / ReRepapair ir ininststruructctiionons / s / ReReplplacacining tg the he mamastst/s/sttraradddldle e lelegsgs 6.6.1111

Mount the mast/straddle legs on the chassisMount the mast/straddle legs on the chassis

1.1. Make Make sure sure that tthat the mhe mast iast is suis suitably tably supsupported ported so tso that it hat it cannocannot mot move.ve.

If the mast has straddle lift:If the mast has straddle lift:

Figure 6.14Figure 6.14 Example of supported mastExample of supported mast

2.2. CheCheck thck that that the guie guides ades are at thre at the same same leve level ael and find fix them x them to the mto the mastast..

Figure 6.15Figure 6.15 Fix the guidesFix the guides

Bild g.epsBild g.eps
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6.6.1212 MaMast st sysyststem em / R/ Repepaiair ir insnstrtrucucttiionons / s / ReReplplacaciing ng ththe me masast/t/ststraraddddlle le leegsgs

6.6. ConConnecnect tt the he hydhydrauraulic lic cocoupluplingings ts togeogethetherr..

7.7. BrinBring the g the masmast ant and chd chassassis tois togetgether her and and scscrew trew tighight.t.

8.8. The tThe tighteightening ning torqtorque beue between tween the the frame frame and and machmachine hine housousing whing when reen refittingfitting

should be 277 Nm.should be 277 Nm.

3.3. Make Make sure sure to scrto screw tew tight ight the sthe spacepacer betr between ween the mthe mast ast and and chaschassis sis inin

the guide in one of the screw holes that are not used.the guide in one of the screw holes that are not used.

Figure 6.16Figure 6.16 Screw, spacer/guidesScrew, spacer/guides

4.4. InsInserert a st a suituitablable ne numbumber oer of shf shimsims, 3 a, 3 as ss stantandardard.d.

Figure 6.17Figure 6.17 ShimsShims

5.5. LoLower thwer the mase mast so tht so that the lat the link aink arms srms slidlide in une in under tder the chhe chassassis whis whenen

the mast and the mast and chassis are brought together.chassis are brought together.

06_014_A-Ergo_ LåsDist.eps06_014_A-Ergo_ LåsDist.eps

06_011_A-Ergo_ShimH jSt.eps06_011_A-Ergo_ShimH jSt.eps

TighteningTightening

torque:torque:

272777 NmNm
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MaMasst st sysystetem / m / ReRepapair ir ininststruructctiionons / s / ReReplplacacining tg the he mamastst/s/sttraradddldle e lelegsgs 6.6.1313

If the mast has straddle lift:If the mast has straddle lift:

9.9. ReRemovmove the se the stratrap and sp and screcrew holw holdiding thng the spae spacecer to the gr to the guiduides.es.

Figure 6.18Figure 6.18 Remove screw, spacer/guidesRemove screw, spacer/guides

10.10. ChecCheck that the gap bek that the gap betweetween the floor ann the floor and forks is sufd forks is sufficieficient, seent, see seesee

"Adjusting the straddle lift" on page 6.35"Adjusting the straddle lift" on page 6.35..

06_014_A-Ergo_ LåsDist.eps06_014_A-Ergo_ LåsDist.eps
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6.6.1144 MaMast st sysyststeem / m / ReReppaaiir ir innststruructctiionons / s / DDisismamannttlliing ng ththe me masastt

Dismantling the mastDismantling the mast

GeneralGeneral

The following is generally applicable for all types of masts when dismantling:The following is generally applicable for all types of masts when dismantling:

 StaStand in nd in an aan area wrea with aith adeqdequauate cete ceiliniling heg heighight ant and witd with apph approvroved led liftiifting dng deveviceices.s.

The following is generally applicable for The following is generally applicable for all types of all types of masts when assembling:masts when assembling:

•• ThThe mae mast ist is ass assesembmbleled in td in the rhe reveverserse ore ordeder to dr to disismamantntlilingng..

Inspecting or repairing the mast system:Inspecting or repairing the mast system:

•• CheCheck tck that that the the thruhrust rost rollellers lirs lie flue flush wish with thth the role roller sler surfurfaceaces on ts on the mahe mast. Cst. Cheheckck

also that they ralso that they roll easily.oll easily.

•• An opAn operaeratinting teg test must must be mst be madade afe after eater each mech measuasure/are/actiction oon on the n the masmast syt systestem. Tm. Thehe

mast must not jam or mast must not jam or run too slowly (the mast sections move in the wrong order)run too slowly (the mast sections move in the wrong order)

when lifting and lowering.when lifting and lowering.

Adjusting the lateral inclination in top position.Adjusting the lateral inclination in top position.

00

1.1. LoLowewer thr the mae mast ast and nd slaslackcken ten the he chchainains.s.

2.2. AdjAdjust ust the athe attattachchmenment of tt of the ohe outeuter cylr cylindinders ers witwith thh thee

top nut, pos. 1. Adjust both cylinders equally so thattop nut, pos. 1. Adjust both cylinders equally so that

the mast does not pull skew.the mast does not pull skew.

3.3. If tIf therhere ie is sus suffifficiecient mnt moveovemenment in t in the the cylcylindinderer

attachment, the rollers will be in attachment, the rollers will be in contact with thecontact with the

running surfaces of the mast at all lifrunning surfaces of the mast at all lifting heights.ting heights.

4.4. TTest est the othe operperatiation on of thof the life liftinting mog movemvement. ent. LifLift up t up toto

top position and check that the top position and check that the mast does not swing tomast does not swing to

the side when the end position is reached.the side when the end position is reached.

5.5. LocLock tk the he top top nut nut witwith th the he loclock sk screcreww, p, posos. 2. 2..

6.6. TiTightghten ten the chhe chain ain anand chd check eck thathat the t the rollrollers ers stilstill makl makee

contact with the rcontact with the runners.unners.

7.7. The The cycylinlinder der attattachachmenment st shouhould ld be be flexflexiblible.e.

88.. AAddjjuusst tt thhe me maasstt,,see "Adjusting the play in the mast"see "Adjusting the play in the mast"

on page 6.15on page 6.15..

SM 094.2SM 094.2
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MaMast st sysyststeem / m / ReReppaaiir ir innststrrucuctit ioonns / s / DDiismsmaanntlt liinng tg thhe me maastst 66..1155

Adjusting the play in the mastAdjusting the play in the mast

The lateral play is adjusted with 0.5 or The lateral play is adjusted with 0.5 or 1 millimetre shims behind the thrust rollers. If1 millimetre shims behind the thrust rollers. If

there is excessive play between thrust roller and roller surface on the mast profile, thethere is excessive play between thrust roller and roller surface on the mast profile, the

thrust roller must be replaced with a new rollthrust roller must be replaced with a new roller with a larger diameterer with a larger diameter..

Thrust rollers are available in Thrust rollers are available in three different diameters (the diameter is specified on eachthree different diameters (the diameter is specified on each

roller):roller):

160 mast:160 mast:

•• 7878.2 .2 mmmm, 7, 788.6 .6 mm mm 779.9.0 0 aand nd 7979..4 m4 mm.m.

200 mast and TF-mast:200 mast and TF-mast:

•• 10107.7.0 m0 mm, m, 10107.7.5 m5 mm 1m 10808.0 .0 mmmm, a, and nd 10108.8.5 m5 mm.m.

Table 6.2Table 6.2 Permitted play between roller surfaces on the mastPermitted play between roller surfaces on the mast

MasMast tyt typepe PePermrmititted ted plaplay bey betwtweeeen thn thrurust rst rollollerers and rs and rololleler surr surfacfaces bees betwtweeeen man mastst

sections and fork carriage and mastsections and fork carriage and mast

116600 00..5  5  mmmm

220000 00..6  6  mmmm

TTFF 00..6  6  mmmm
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6.6.1166 MaMast st sysyststeem / m / ReReppaaiir ir innststruructctiionons / s / DDisismamannttlliing ng ththe me masastt

Replacement, DTFV mastReplacement, DTFV mast

1.1. Lower Lower the fthe fork cork carriaarriage onge onto a to a EuroEuropean pean pool pool palletpallet, or t, or the lihe like, ske, so thao that thet the

intermediate cylinder lift intermediate cylinder lift chain slackens.chain slackens.

2.2. ReleaRelease thse the lift ce lift chain hain from thfrom the inte intermedermediate ciate cylindeylinder by rr by releaseleasing thing the chae chain bolt,in bolt,

and remove the pin between the bolt and chain.and remove the pin between the bolt and chain.

3.3. LifLift the mat the mast unst until thtil the fore fork cark carriariage coge comes fmes free ree from tfrom the innhe inner maer mast.st.

4.4. Place Place a wooa wooden den block block on thon the strae straddle lddle legs begs betweetween the en the outer pouter profilerofiles so ts so that ithat it

comes under the intermediate cylinder. Lower the inner and intermediate mast scomes under the intermediate cylinder. Lower the inner and intermediate mast soo

that the inner mast rests on the that the inner mast rests on the wooden block and the outer chains slackenwooden block and the outer chains slacken..

5.5. RemovRemove the e the two otwo outer chuter chains bains by remy removinoving the pg the pins in ins in the upthe upper cper chain ahain attachttachmentment..

6.6. ReleRelease thase the hose hoses thes that run at run in the min the mast fast from throm the bloce block in thk in the outee outer mastr mast, and , and plug thplug them.em.

7.7. RemRemove ove the puthe pullelley whey wheel foel for the hor the hoseses fros from the inm the intertermemediadiate mate mast.st.

8.8. RemRemove tove the puhe pullelley whey wheel foel for the chr the chainains fros from the inm the intertermedmediatiate mae mast.st.

9.9. UnUnscscrerew thw the se scrcrew few for tor the he lifliftinting sg stotop.p...

Figure 6.19Figure 6.19 Screw, lifting stopScrew, lifting stop

06_013_A-Ergo_SpärrDelaMast.eps06_013_A-Ergo_SpärrDelaMast.eps
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MaMast st sysyststeem / m / ReReppaaiir ir innststrrucuctit ioonns / s / DDiismsmaanntlt liinng tg thhe me maastst 66..1177

10.10. Lift the inneLift the inner mast strr mast straight up unaight up until the lowetil the lower thrust rolr thrust roller on the innler on the inner maser mast and thet and the

upper thrust roller on the intermediate mast meet, and then pull upper thrust roller on the intermediate mast meet, and then pull the inner mastthe inner mast

forwards to release it from the intermediate mast. If the ceiling is too low dismantleforwards to release it from the intermediate mast. If the ceiling is too low dismantle

the mast,the mast, see "Dismantle the mast/straddle legs from the chassis" on page 6.8see "Dismantle the mast/straddle legs from the chassis" on page 6.8, and, and

set it down.set it down.

1111.. RemovRemove the uppe the upper retaier retaining scning screws for threws for the side cye side cylindelinders.rs.

12.12. Lift out thLift out the interme intermediatediate mast in the mast in the same wae same way as the iny as the inner masner mast.t.

13.13. The tighThe tightenintening torque betg torque between the framween the frame and machie and machine housne housing when refiing when refittingtting

should be 277 Nm.should be 277 Nm.

Figure 6.20Figure 6.20 Position for dismantling intermediate mastsPosition for dismantling intermediate masts

22
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TighteningTightening

torque:torque:

272777 NmNm
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6.6.1188 MaMast st sysyststeem / m / ReReppaaiir ir innststruructctiionons / s / DDisismamannttlliing ng ththe me masastt

Replacement, TFV mastReplacement, TFV mast

1.1. Lower Lower the fthe fork cork carriaarriage onge onto a to a EuroEuropean pean pool pool palletpallet, or t, or the lihe like, ske, so thao that thet the

intermediate cylinder lift intermediate cylinder lift chain slackens.chain slackens.

2.2. ReleaRelease thse the lift ce lift chain hain from thfrom the inte intermedermediate ciate cylindeylinder by rr by releaseleasing thing the chae chain bolt,in bolt,

and remove the pin between the bolt and chain.and remove the pin between the bolt and chain.

3.3. LifLift the mat the mast unst until thtil the fore fork cark carriariage coge comes fmes free ree from tfrom the innhe inner maer mast.st.

4.4. LoLowewer dor down twn the he mamast tst to ito its bos bottottom pom positsitioion.n.

5.5. ReleasRelease the the hose hose from e from the outhe outer mater mast anst and plug d plug it. Reit. Remembemember to rer to remove move the cathe cable tible ties.es.

6.6. RemRemove ove the uthe uppepper retr retainaining ing scrscrews ews for thfor the side side cye cylinlinderders.s.

7.7. Lift thLift the innee inner masr mast strait straight up ght up untiuntil the lol the lower thwer thrust rrust roller oller on the on the inner inner mast amast and thnd thee

upper thrust roller on the outer mast meet, and then pull the inner upper thrust roller on the outer mast meet, and then pull the inner mast forwards tomast forwards to

release it from the outer mast. release it from the outer mast. If the ceiling is too If the ceiling is too low dismantle the mast,low dismantle the mast, seesee

"Dismantle the mast/straddle legs from the chassis" on page 6.8"Dismantle the mast/straddle legs from the chassis" on page 6.8, and set it down., and set it down.

8.8. The tThe tighteightening ning torqtorque beue between tween the the frame frame and and machmachine hine housousing whing when reen refittingfittingshould be 277 Nm.should be 277 Nm.

Figure 6.21Figure 6.21 Position for dismantling intermediate mastsPosition for dismantling intermediate masts

22

11

06_012_A-Ergo_ DelaMast.eps06_012_A-Ergo_ DelaMast.eps

TighteningTightening

torque:torque:

272777 NmNm
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MaMast st sysyststeem / m / ReReppaaiir ir innststrrucuctit ioonns / s / DDiismsmaanntlt liinng tg thhe me maastst 66..1199

Replacement, TV mastReplacement, TV mast

1.1. Lower Lower the forthe fork carrk carriage oiage onto a nto a EuropEuropean pean pool pool pallet, oallet, or the lr the like, sike, so thao that the t the liftlift

chains slacken.chains slacken.

2.2. ReleaRelease thse the lift e lift chaichains frns from tom the ouhe outer mter mast bast by remy removing oving the the uppeupper pinr pins.s.

3.3. Lift uLift untintil the fl the fork ork carcarriariage coge comes mes frefree froe from the im the innenner masr mast.t.

4.4. LoLowewer dor down thwn the mae mast tst to its o its bobottottom pom posisitiotion.n.

5.5. RemRemove tove the uphe upper rper retaetainiining sng screcrews fows for the r the sidside cye cylinlinderders.s.

6.6. Lift the Lift the inner inner mast mast straigstraight up uht up until thntil the lowe lower ther thrust rust roller roller on the on the inneinner masr mast and tt and thehe

upper thrust roller on the outer mast meet, and then pull the inner upper thrust roller on the outer mast meet, and then pull the inner mast forwards tomast forwards to

release it from the outer mast. If release it from the outer mast. If the ceiling is too low dismantle the mast,the ceiling is too low dismantle the mast, seesee

"Dismantle the mast/straddle legs from the chassis" on page 6.8"Dismantle the mast/straddle legs from the chassis" on page 6.8, and set it down., and set it down.

7.7. The tiThe tighteghtening ning torqtorque beue between tween the fthe frame arame and nd machimachine hone housinusing wheg when ren refittingfitting

should be 277 Nm.should be 277 Nm.

Figure 6.22Figure 6.22 Position for dismantling intermediate mastsPosition for dismantling intermediate masts

22

11

06_012_A-Ergo_ DelaMast.eps06_012_A-Ergo_ DelaMast.eps

TighteningTightening

torque:torque:

272777 NmNm
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6.6.2200 MaMast st sysyststeem / m / ReReppaaiir ir innststruructctiionons / s / DDisismamannttlliing ng ththe me masastt

Replacement, T mastReplacement, T mast

1.1. Lower Lower the fthe fork cork carriaarriage onge onto a to a EuroEuropean pean pool pool palletpallet, or t, or the lihe like, ske, so thao that thet the

intermediate cylinder lift intermediate cylinder lift chain slackens.chain slackens.

2.2. ReleaRelease thse the lift ce lift chain hain from thfrom the inte intermedermediate ciate cylindeylinder by rr by releaseleasing thing the chae chain bolt,in bolt,

and remove the pin between the bolt and chain.and remove the pin between the bolt and chain.

3.3. LifLift untt until thil the foe fork crk carriarriage age comcomes fes free free from trom the ihe innenner mar mast.st.

4.4. LoLowewer dor down twn the he mamast tst to ito its bos bottottom pom positsitioion.n.

5.5. SecSecure ture the lhe lift cift cyliylindender so thr so that it cat it cannannot moot move sve sideidewayways.s.

6.6. ReRemomove ve anand pd plulug tg the he oioil pl pipipeses..

7.7. ReleaRelease thse the uppe upper reer retainitaining bng bolts olts on ton the lifhe lift cylint cylinder fder from throm the ine inner ner mast.mast.

8.8. ReRemomove ve ththe loe lowewer rer retataininining sg scrcrewew..

9.9. CarefCarefully lully lift up ift up the the inner inner masmast untt until it cil it can be an be lifted lifted out froout from the m the cylincylinderder..

10.10. Lift the innLift the inner mast strer mast straighaight up until the lowt up until the lower thruer thrust roller ost roller on the inner man the inner mast and thest and the

upper thrust roller on the outer mast meet, and then pull the inner upper thrust roller on the outer mast meet, and then pull the inner mast forwards tomast forwards to

release it from the outer mast. release it from the outer mast. If the ceiling is too If the ceiling is too low dismantle the mast,low dismantle the mast, seesee
"Dismantle the mast/straddle legs from the chassis" on page 6.8"Dismantle the mast/straddle legs from the chassis" on page 6.8, and set it down., and set it down.

1111.. The tighThe tightenintening torque betwg torque between the frame and maeen the frame and machinchine housine housing when refittig when refittingng

should be 277 Nm.should be 277 Nm.

Figure 6.23Figure 6.23 Position for dismantling intermediate mastsPosition for dismantling intermediate masts
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06_012_A-Ergo_ DelaMast.eps06_012_A-Ergo_ DelaMast.eps

TighteningTightening

torque:torque:

272777 NmNm
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MaMasst t  ssyysstteem / m /  RReeppaaiir  r  iinnssttrruuccttiionons s /  /  L iLifft  t  cchhaaiinnss 66..2211

Lift chainsLift chains

ReplacementReplacement

1.1. RemRemovove the e the stostop scrp screw in ew in the ithe innenner masr mast, wht, where aere apprppropropriatiate.e.

2.2. Lower Lower down down the fothe fork carrk carriage riage onto onto a Eura Europeaopean poon pool pall pallet, olet, or the lr the like, ike, so thso that theat the

chain slackens.chain slackens.

3.3. ReRemomove ve tthe he lilift ft chchaainin..

Re-fitting the chainsRe-fitting the chains

When chains are re-fitted it is When chains are re-fitted it is important to align them correctly and to ensure there is important to align them correctly and to ensure there is nono
deterioration of the clearance.deterioration of the clearance.

CheckCheck

•• CheCheck tck thahat tht the che chain ain is cis cleanlean. Me. Measuasure wre when hen the the forforks aks are ure unlonloadeaded.d.

•• MeaMeasursure the ee the elonlongatgation ion of thof the che chainain; me; measuasure ovre over ther the 25 le 25 lininks thks that go at go oveover ther the

pulley wheel, since elongation is normally pulley wheel, since elongation is normally greatest here. Compare with thegreatest here. Compare with the

measurements belowmeasurements below. If . If the elongation of the chain the elongation of the chain is more than 2 is more than 2 % it should be% it should be

replaced.replaced.

Figure 6.24Figure 6.24 Screw, lifting stopScrew, lifting stop

06_013_A-Ergo_SpärrDelaMast.eps06_013_A-Ergo_SpärrDelaMast.eps
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66..2222 MaMasst t  ssyysstteem / m /  RReeppaaiir  ir  innssttrruuccttiionons s /  /  LLiifft  t  cchhaaiinnss

•• MeaMeasursure the the he heigeight oht of thf the che chain ain linlink pk platelates, ds, dimeimensnsion ion G in G in figufigurere 6.256.25. Max wear. Max wear

is 5%. Measure the original height where the chain is not worn is 5%. Measure the original height where the chain is not worn as a comparison.as a comparison.

Example: A chain has an original plate height of 23.2 mm, and therefore the plateExample: A chain has an original plate height of 23.2 mm, and therefore the plate

height should be at least 23.2 - 5% = height should be at least 23.2 - 5% = 23.2 x 0.95 = 22 mm.23.2 x 0.95 = 22 mm.

•• MakMake se sure ure thathan nn none one of of the the pinpins is in tn the phe platlates es havhave twe twististed, ed, seesee 6.266.26..

•• MaMake ke susure re ththat at ththerere ae are nre no co crarackcks is in thn the pe plalatetes.s.

•• LoLook ok fofor trr tracaces es of mof mecechhananicical al dadamamage ge or ror rusust.t.

•• CheCheck tck that that the che chahain ruin runs ens easiasily oly over ver the the pulpulley ley whewheel anel and dod does nes not jot jam.am.
•• LuLubrbricaicate te ththe ce chahain ain aftfter cer cleleananining ag and nd ininspspecectiotion.n.

Figure 6.25Figure 6.25 Measuring positionsMeasuring positions

Table 6.3Table 6.3 Chain dimensionChain dimension

ChainChain

dimensiondimension

(inches)(inches)

P (nominal)P (nominal)

PitchPitch

dimensiondimension

(mm)(mm)

P (true)P (true)

TrTrue pue pitchitch

dimensiondimension

(mm)(mm)

Measureed overMeasureed over

25 links New25 links New

chainchain

(mm)(mm)

Max overMax over

25 links25 links

2% elongation2% elongation

(mm)(mm)

11//22””--22**22 1122..7700 1122..5599 331144..7755 332211..0055

55//88””--44**44 1155..8888 1155..887755 339966..8888 440044..8811

33//44””--33**44 1199..0055 1199..0055 447766..2255 448855..7788

33//44””--44**44 1199..0055 1188..9911 447722..7755 448822..2211

11””--44**44 2255..4400 2255..3322 663333..0000 664455..6666

1  1  11//44””--44**44 3311..7755 3311..5544 778888..5500 880044..2277

1  1  11//22””--44**44 3388..1100 3388..0066 995511..5500 997700..5533

Figure 6.26Figure 6.26 Twisted pinTwisted pin

SSMM 169169.1.1

P P PP

      G      G

SM 169.2SM 169.2

 A  A BB
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MMaasst  st  syysstteem m /  /  RReeppaaiir  r  iinnssttrruuccttiioonns /  s /  FFoorrkkss 66..2233

ForksForks

Adjusting the lowest height on forged forksAdjusting the lowest height on forged forks

1.1. The The inninner er and and ououter ter masmasts sts shouhould bld be le loweowerered.d.

2.2. AdjusAdjust the twt the two ouo outer lift ter lift chainchains so ts so that the hat the mast hmast hangs angs a littla little froe from the lm the lift chift chains.ains.

3.3. AdjusAdjust the t the middlmiddle che chain sain so that o that the fthe fork hork head ead is 5 ± is 5 ± 2 mm 2 mm from tfrom the grhe groundound

(see(see figufigurere 6.276.27).).

Adjusting the lowest height on welded forksAdjusting the lowest height on welded forks

1.1. The The inninner er and and ououter ter masmasts sts shouhould bld be le loweowerered.d.

2.2. AdjusAdjust the twt the two ouo outer lift ter lift chainchains so ts so that the hat the mast hmast hangs angs a littla little froe from the lm the lift chift chains.ains.

3.3. AdjAdjust tust the che chaihains sns so thao that the ft the fork hork heigeight iht is as ss as shohown in twn in tablablee 6.46.4..

Fork height in lowered position:Fork height in lowered position:

Fork testFork test

Seven inspection points are included in the fork test. If the fSeven inspection points are included in the fork test. If the forks fail to meet any of theorks fail to meet any of the

points, the machine must be taken out of service. If the customer ipoints, the machine must be taken out of service. If the customer is not prepared to dos not prepared to do

this, it should be written in the rthis, it should be written in the report that “The forks do not comply with the requirementseport that “The forks do not comply with the requirements

in SS-ISO/ 5057”. When the customer subsequently signs the service order, they bear thein SS-ISO/ 5057”. When the customer subsequently signs the service order, they bear the

responsibility for the defective forks.responsibility for the defective forks.

Important! Important! 
The truck must pass the fork test to comply with SS-ISO/5057.The truck must pass the fork test to comply with SS-ISO/5057.

Figure 6.27Figure 6.27 Distance from floorDistance from floor

Table 6.4Table 6.4 Height of forks over floor in rest positionHeight of forks over floor in rest position

  

MMaasst  t  ttyyppee MMiinn MMaax  x  ((mmmm))

AA--EErrggo  o  116600 ccoonnttrroolllleed  d  bby  y  ggrroouunnd  d  cclleeaarraannccee 8899

AA--EErrggo  o  220000 ccoonnttrroolllleed  d  bby  y  ggrroouunnd  d  cclleeaarraannccee 9911

AA--EErrggo  o  TTeelleessccooppiic  c  ffoorrkks  s  ((TTFF)) ccoonnttrroolllleed  d  bby  y  ggrroouunnd  d  cclleeaarraannccee 7733

SM 075.1SM 075.1

   5   5
  

   2   2
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66..2244 MMaasst  t  ssyysstteem /  m /  RReeppaaiir  ir  innssttrruuccttiioonns s /  /  FFoorrkkss

1.1. Straightness of the blades and shanks:Straightness of the blades and shanks:Deviations from the straightness of theDeviations from the straightness of the

carrier surface and the support surface must not exceed 0.5% of the length of thecarrier surface and the support surface must not exceed 0.5% of the length of the

blade and shank. See figureblade and shank. See figure6.286.28..

2.2. Crack formation:Crack formation: Check whether the  Check whether the forks are cracked. Check carefully aroundforks are cracked. Check carefully around

the heel and hooks. See fthe heel and hooks. See figureigure6.286.28..

3.3. Wear:Wear: Check the forks f Check the forks for wear, especially around the heel. The blade thicknessor wear, especially around the heel. The blade thickness

must not be thinner than 90% of tmust not be thinner than 90% of the original thickness.he original thickness.

4.4. Fork angle:Fork angle: The angle, The angle,α,α, between the blade and the shank must be max 93 between the blade and the shank must be max 93

degrees. See figuredegrees. See figure6.286.28..

5.5. Difference in height between the tips of the forks:Difference in height between the tips of the forks:The difference in height, dH,The difference in height, dH,

between the tips must not exceed 3% of the between the tips must not exceed 3% of the blade length. See figureblade length. See figure6.286.28..

6.6. Locking device:Locking device: Check that the locking  Check that the locking device works.device works.

7.7. Markings:Markings: The fork markings should be explicit and include the lifting capacity in kg The fork markings should be explicit and include the lifting capacity in kg

for one fork and the distance to the centre of gravity in mm. See pos. 8 in figurefor one fork and the distance to the centre of gravity in mm. See pos. 8 in figure 6.286.28..

L = L = 1151150 mm, max 0 mm, max deviation 5.75 mm.deviation 5.75 mm.

L = 950 mm, max deviation 4.75 mm.L = 950 mm, max deviation 4.75 mm.

L = 800 mm, max deviation 4.00 mm.L = 800 mm, max deviation 4.00 mm.

h = 492 mm, max deviation 2.46 mm.h = 492 mm, max deviation 2.46 mm.

h = 464 mm, max deviation 2.32 mm.h = 464 mm, max deviation 2.32 mm.

The original thickness is found by:The original thickness is found by:

•• RReaeaddining tg the he mamarkrkining og on on old ld foforrksks..
•• MeMeasasururining thg the ble bladade the thicicknknesess in ts in the che cenentrtre of te of the she shahanknk..

•• CoContntacactinting Atg Atlelet for int for inforformamatition aon abobout blut blade ade ththicicknknesess.s.
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MMaasst  st  syysstteem m /  /  RReeppaaiir  r  iinnssttrruuccttiioonns /  s /  FFoorrkkss 66..2255

Figure 6.28Figure 6.28 Fork designationsFork designations

Explanation of figureExplanation of figure

PPoossiittiioonn EExxppllaannaattiioonn PPoossiittiioonn EExxppllaannaattiioonn PPoossiittiioonn EExxppllaannaattiioonn

11 TThhiicckknneessss 55 SShhaannkk AA CCaarrrriieerr

surfacesurface

22 TTiipp 66 HHooookk hh HHeeiigghhtt

33 BBllaaddee 77 HHeeeell ddHH DDiiffffeerreennccee

in heightin height

44 TThhiicckknneessss 88 MMaarrkkiinngg LL LLeennggtthh

SS SSuuppppoorrtt

surfacesurface

 A-Ergo Marking Fork.eps A-Ergo Marking Fork.eps

 dH dH

88

SS

     A     A

xx
xx
xx
xx

xx
xx
xx
xxLL

hh

11    33
66

77

55

44

22
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6.6.2266 MaMast st sysyststeem / Rm / Reeppaaiir ir innststrruuctctiionons / s / FoFork rk ccaarrrriiaagge, e, ggeennereraall

Fork carriage, generalFork carriage, general

Adjusting the fork carriageAdjusting the fork carriage

1.1. The tThe thrust hrust rollerollers hrs have ave a spa specific ecific clearaclearance nce to to the rthe roller oller surfasurfaces.ces.

2.2. The lThe lateral ateral play play is adis adjusted justed by adby adjustjusting ting the nhe numbeumber of r of shims shims behibehind tnd the loahe loadd

rollers, and by replacing the rollers.rollers, and by replacing the rollers.

For permitted play,For permitted play, see "Adjusting the play in see "Adjusting the play in the mast" on page 6.15the mast" on page 6.15..

Dismantling the fork carriageDismantling the fork carriage

1.1. LowLower der down town the fhe fork cork carriarriagage on a Ee on a Eurouropepean pan palleallet, or tt, or the lhe likeike..

22.. ReRemomovve e ththe le lifift ct chhaainin..

3.3. Lift up Lift up the inthe inner mner mast wast with ith standstandard hard hydrauydraulic lic systesystem untim until the l the fork cfork carriagarriagee

isis relreleaseaseded..

Important! Important! 

Observe great caution!Observe great caution!

4.4. ReReveversrse e ththe e trtrucuck k awawayay..
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MaMast st sysyststem / em / ReRepapair ir iinsnstrtrucuctitionons / s / FoFork rk cacarrrriaiagege, t, telelesescocopipic fc foorkrks, s, TTFF 6.6.2727

Fork carriage, telescopic forks, TFFork carriage, telescopic forks, TF

Dismantling the fork carriage TFDismantling the fork carriage TF

The fork carriage only needs to be lifted out of The fork carriage only needs to be lifted out of the frame when replacing fork carriagethe frame when replacing fork carriage

rollers. Trollers. To lift out, see the o lift out, see the instructions for dismantling the type of frame the truck isinstructions for dismantling the type of frame the truck is

equipped with.equipped with.

1.1. Lift the Lift the fork cfork carriagarriage to a e to a suitasuitable heble height ight to disto dismantlmantle the e the overover-cog-cogging pging protecrotectiontion

on the back of the fork carriage, see fion the back of the fork carriage, see figuregure6.296.29..

2.2. Lower Lower the forthe fork cak carriage rriage to a to a suitabsuitable hle heigheight to at to achiechieve a ve a comfcomfortabortable wole workingrking

position, and make sure that the forks are fully withdrawn.position, and make sure that the forks are fully withdrawn.

3.3. Pull tPull the bahe battery pttery plug oulug out from tt from the ehe electrilectrical pcal panel panel plug tlug to diso disconnconnect thect the powe power toer to

the electrical system.the electrical system.

4.4. ReleaRelease thse the flexe flexible ible cablcable to the to the fore fork drivk drive motoe motor by lr by loosenoosening thing the two e two nuts tnuts thathat

hold the motor end hold the motor end head, and then remove the cables connections to the head, and then remove the cables connections to the motormotor..

Figure 6.29Figure 6.29 Over-cogging protectionOver-cogging protection

06_016-1_A-Ergo_ TFgafflar.eps06_016-1_A-Ergo_ TFgafflar.eps
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6.6.2828 MaMast st sysyststem / em / ReRepapaiir ir insnstrtrucucttiionons / s / FoFork rk cacarrrriiagage, e, ttelelesesccopopic ic foforkrks, s, TTFF

5.5. ReleaRelease the se the boltsbolts, pos, pos. 1, ju. 1, just enost enough tugh to be ao be able to able to adjusdjust the ct the chain thain tensioensioning bning bolt,olt,

pos. 2. Screw the bolt to the pos. 2. Screw the bolt to the left so that the chain slackens and the chain lock,left so that the chain slackens and the chain lock,

pos.pos. 3 and 43 and 4, can be , can be removed, see removed, see figurefigure6.306.30..

6.6. LooLoosesen the bon the bolts clts compompletletely aely and lind lift offt off the drf the drive aive assessemblmblyy..

7.7. UnsUnscrecrew the sw the screcrews on tws on the fohe forks arks and pnd pull ofull off the fof the forkrks, ses, see figue figurere 6.316.31..

Figure 6.30Figure 6.30 Chain tensioning boltChain tensioning bolt

Figure 6.31Figure 6.31 Fork attachmentFork attachment

06_016-2_A-Ergo_ TFgafflar.eps06_016-2_A-Ergo_ TFgafflar.eps

22

11

33

44

9797

06_016-3_A-Ergo_ TFgafflar.eps06_016-3_A-Ergo_ TFgafflar.eps
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MaMast st sysyststem / em / ReRepapair ir iinsnstrtrucuctitionons / s / FoFork rk cacarrrriaiagege, t, telelesescocopipic fc foorkrks, s, TTFF 6.6.2929

8.8. RelReleaease se the the chachain in adjadjustusterer, p, pos. os. 1 f1 figuigurere6.326.32..

9.9. RemovRemove te the che chain hain locklock, po, pos. s. 2, a2, and rend remove move the cthe chainshains, p, pos. 3 os. 3 figurefigure6.326.32..

10.10. RemovRemove the spe the sprocrockets in thkets in the tips oe tips of the innf the inner foer forks.rks.

1111.. RemovRemove te the sihe side thde thrust rust rollersrollers, fig, figureure 6.336.33..

Figure 6.32Figure 6.32 Chain adjusterChain adjuster

Figure 6.33Figure 6.33 Side thrust rollersSide thrust rollers

06_016-4_A-Ergo_ TFgafflar.eps06_016-4_A-Ergo_ TFgafflar.eps

11

33
22

06_016-5_A-Ergo_ TFgafflar.eps06_016-5_A-Ergo_ TFgafflar.eps
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6.6.3030 MaMast st sysyststem / em / ReRepapaiir ir insnstrtrucucttiionons / s / FoFork rk cacarrrriiagage, e, ttelelesesccopopic ic foforkrks, s, TTFF

12.12. RemovRemove the outee the outer circlipr circlips holdins holding the side beg the side bearing for the saring for the shafthaft, pos. 1, pos. 16.346.34..

13.13. LoosLoosen the en the inteintermedirmediate beate bearing, aring, pospos. 2 fig. 2 figureure6.346.34. Drive the shaft to one . Drive the shaft to one side soside so

that the side bearing can be pressed out of the fork cthat the side bearing can be pressed out of the fork carriage. Remove the bearingarriage. Remove the bearing

and lift the shaft out and lift the shaft out from the fork carriage.from the fork carriage.

14.14. Note the orNote the order in whicder in which the gearh the gear, circlip, circlips and spas and spacers are fitcers are fitted, anted, and then workd then work

them off.them off.

Assembling the fork carriage TFAssembling the fork carriage TF

1.1. Fit the Fit the sprosprockets ckets in the in the tips of ttips of the innhe inner forer forks. Liks. Lightly gghtly grease rease the bethe bearing aring inside inside andand

outside before fitting.outside before fitting.

2.2. Fit thFit the rear e rear shafshaft with st with sprocprocket, ket, stop ristop rings angs and bnd bearinearing houg housingsing. Ch. Check theck that that thee

shaft is not tensioned skew by rotating it by shaft is not tensioned skew by rotating it by hand at least one turn in each direction.hand at least one turn in each direction.

3.3. Fit anFit and add adjust thjust the fork e fork chains chains so thaso that they t they run prun parallearallel with thl with the spre sprockeockets, ants, and sod so

that they give 2-4 mm in that they give 2-4 mm in the middle. Lock the sprockets, stop rings and chainthe middle. Lock the sprockets, stop rings and chain

tensioners. Lightly grease the chains along their tensioners. Lightly grease the chains along their entire length.entire length.

4.4. FiFit tt the he ovoverer-c-cogoggiging ng guguarard.d.

Figure 6.34Figure 6.34 Outer circlips for side bearing and intermediate bearingOuter circlips for side bearing and intermediate bearing

06_016-6_A-Ergo_ TFgafflar.eps06_016-6_A-Ergo_ TFgafflar.eps
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MaMast st sysyststem / em / ReRepapair ir iinsnstrtrucuctitionons / s / FoFork rk cacarrrriaiagege, t, telelesescocopipic fc foorkrks, s, TTFF 6.6.3131

5.5. Fit anFit and adjud adjust the rost the roller atller attachtachments ments by usby using a foing a fork, so rk, so that ththat the plae play is lesy is less than s than 0.30.3

mm. Make sure that the forks are centred on the mm. Make sure that the forks are centred on the inner forks. Remember to lockinner forks. Remember to lock

with the screws.with the screws.

6.6. LightlLightly grey grease aase all the ll the roller roller surfasurfaces aces along thlong their eneir entire letire lengthngth, and f, and fit the it the forksforks..

7.7. Fit the Fit the compcomplete lete motormotor. Fit a. Fit and adnd adjust thjust the lowee lower motor motor char chain so in so that it that it runs runs paralparallellel

between the sprockets, and so that it gives 2-4 mm in tbetween the sprockets, and so that it gives 2-4 mm in the middle. Lock the motorhe middle. Lock the motor

attachment and the sprocket. Lightly grease attachment and the sprocket. Lightly grease the chain along its entire the chain along its entire length.length.

8.8. RemovRemove the e the plug plug in the in the gearbgearbox anox and ched check thck the oil e oil levellevel, whic, which shoh should reuld reach tach to theo the

centre of the output shaft. Top up if necessary.centre of the output shaft. Top up if necessary.

Inspection after assembling the fork carriage TFInspection after assembling the fork carriage TF

Test run the fork carriage and check that:Test run the fork carriage and check that:

•• tthhe e ffoorrkks s ddo o nnoot t  jjaamm..

•• ththe e foforrks ks ggo fo fuulllly y iin an annd od outut..

•• ththe ce chahainins rs run un papararallllel el bebetwtweeeen thn the se sprprocockeketsts..

•• ththerere ie is ns no o aabbnnoormrmaal nl nooisisee..

•• ththe oe oveverlorload ad clclututch ch slslipips is in tn the he enend pd posositiitiononss
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6.6.3232 MaMast st sysyststem / em / ReRepapaiir ir insnstrtrucucttiionons / s / FoFork rk cacarrrriiagage, e, ttelelesesccopopic ic foforkrks, s, TTFF

Adjusting the overload clutch (TF)Adjusting the overload clutch (TF)

The spring tension is not The spring tension is not adjustable since the tensioning nut, pos. 1, adjustable since the tensioning nut, pos. 1, should be fullyshould be fully

screwed in and locked with screwed in and locked with stop screws. The bearing, pos. 2, stop screws. The bearing, pos. 2, and sprocket, pos. 3, shouldand sprocket, pos. 3, should

be lightly lubricated with cold-resistant grease (-35°C), see figurebe lightly lubricated with cold-resistant grease (-35°C), see figure6.356.35..

Warning! Warning! 

There must not be any grease on the friction linings.There must not be any grease on the friction linings.

If the overload clutch is damaged, it must be completely replaced.If the overload clutch is damaged, it must be completely replaced.

Figure 6.35Figure 6.35 Overload clutchOverload clutch
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MaMast st sysyststem / em / ReRepapair ir iinsnstrtrucuctitionons / s / FoFork rk cacarrrriaiagege, t, telelesescocopipic fc foorkrks, s, TTFF 6.6.3333

Replacing the fork drive motor (TF)Replacing the fork drive motor (TF)

1.1. ReleaRelease thse the cae cable bble brackeracket and t and the cthe cover over over over the mothe motortor, and , and lift thlift them oem off.ff.

2.2. NotNote the coe the connennectiction oon of the ef the electlectric caric cablebles, ans, and reld releaease thse them.em.

33.. LLoooossen en tthhe e bboolltts.s.

4.4. LiLift ft ththe e momototor sr strtraiaighght ut up.p.

Replacing the coupling between fork drive motor and gearbox (TF)Replacing the coupling between fork drive motor and gearbox (TF)

1.1. DiDismsmanantltle e ththe me mototoror, s, seeee see "Replacing the fork drive motor (TF)" on page 6.33see "Replacing the fork drive motor (TF)" on page 6.33..

2.2. ReleaRelease thse the coue coupling pling by unby unscrescrewing thwing the stop e stop screwscrew, and , and pull pull off toff the couhe couplingpling..

3.3. PusPush on h on a nea new onw one ane and tid tightghten it en it witwith thh the ste stop sop screcreww..

4.4. LoosLoosen anen and pull d pull off thoff the coue couplinpling half g half localocated in ted in the gethe gear, ar, and and fit a nfit a new onew one.e.

5.5. Fit tFit the mhe motootorr, con, connecnect tht the cae cablebles, as, and tnd test est dridrive.ve.

Figure 6.36Figure 6.36 Fork drive motor and gearboxFork drive motor and gearbox

06_015_A-Ergo_ 06_015_A-Ergo_ TFmotorTFmotor.eps.eps
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6.6.3434 MaMast st sysyststem / em / ReRepapaiir ir insnstrtrucucttiionons / s / FoFork rk cacarrrriiagage, e, ttelelesesccopopic ic foforkrks, s, TTFF

Replacing the cabling, fork drive motor (TF)Replacing the cabling, fork drive motor (TF)

1.1. LifLift the t the forkforks aps approprox. ox. one mne metre etre aboabove tve the fhe flooloorr..

2.2. RelReleasease the be the bracracket hket holdolding ting the elhe electectric cric cabable at thle at the mote motoror..

3.3. RemovRemove the the cove cover oer over thver the de drive rive motor motor end, end, wherwhere the e the elecelectric ctric cable able goegoes in.s in.

4.4. RemoRemove thve the panee panel over tl over the comhe componponent boent box, inx, includicluding all thng all the clips he clips holdiolding the cng the cablable.e.

5.5. CheCheck tck the mahe markinrkings ags and pnd posiositiotioninning of thg of the ele electectric cric cablables.es.

6.6. ReReleleasase te the he cacablble ae and nd pupull ll it it ouout.t.

7.7. Move Move the sthe springs prings over over to thto the nee new cabw cable, ple, put it ut it in pin place, lace, and and conneconnect itct it..

8.8. Fit Fit the the covcover aer and nd brabrackecket ovt over ter the dhe drivrive moe mototorr..

9.9. Clamp Clamp the cthe cable sable secureecure, lift th, lift the forke forks a ns a number umber of timof times, aes, and chnd check theck that it at it is nois nott

clenched, catches, or rubs clenched, catches, or rubs against something.against something.

1010.. FiFit tht the pae panenelsls..
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MMaasst st  syysstteem / m /  RReeppaair i r  iinsnsttrruuccttiioonns /  s /  SSttrraaddddlle le li fi ftt 66..3355

Straddle liftStraddle lift

Adjusting the straddle liftAdjusting the straddle lift

1.1. Place Place the trthe truck ouck on a len a level flvel floor anoor and lowd lower the er the forks forks and thand the ade adjustabjustable strle straddladdle lift.e lift.

2.2. Check Check that that the dithe distanstance bece betweetween the n the floor afloor and top nd top of thof the forke forks corrs corresponesponds wids withth

tabletable 6.56.5 below. Measure at four points: below. Measure at four points:

- at each fork tip- at each fork tip

- at the - at the back of the fork on each sideback of the fork on each side

3.3. ChecCheck that k that the dithe distancstance is the e is the same same betwebetween masen mast and gt and guiduides. If nes. If necesecessary asary adjust djust toto

the same distance with the adjusting screws, both at the top and bottom.the same distance with the adjusting screws, both at the top and bottom.

4.4. The latThe lateral eral play iplay in the mn the mast shast should ould be mabe max 0-0x 0-0.5 mm.5 mm. Bec. Because ause of the of the inexacinexactitudetitude

in the linearity of in the linearity of the mast section a play of max 1.5 the mast section a play of max 1.5 mm is permitted at the mm is permitted at the “worst“worst

point”, raised or lowered.point”, raised or lowered.

This means that if for example the play is This means that if for example the play is 0.5 mm with the straddle li0.5 mm with the straddle lift raised, theft raised, the

play with the straddle lift it play with the straddle lift it its lower position should be max 1.5 mm, and theits lower position should be max 1.5 mm, and the

reverse.reverse.

5.5. Check Check the the play bplay betweetween the en the roller roller surfacsurfaces on es on the the mast amast and guind guidesdes. For . For permitpermittedted
playplay see "Adjusting the play in the mast" see "Adjusting the play in the mast" on page 6.15on page 6.15, 160 mast., 160 mast.

6.6. ChChececk thk that at ththe fe fororks ks arare he horiorizozontntalal..

7.7. If the fIf the fork tiork tips pops point upint upwards wards the sthe shims ohims over thver the pree pressure ssure plate plate shoushould be ld be removremoveded

(on the assumption that the forks are straight).(on the assumption that the forks are straight).

8.8. If the foIf the fork tips rk tips poinpoint dowt downwardnwards shis shims shoms should buld be adde added oved over the per the pressuressure plre plate (onate (on

the assumption that the forks are straight).the assumption that the forks are straight).

9.9. When When the fothe forks are rks are paraparallel, cllel, check heck the hthe heigheight. The t. The cylincylinders cders can be an be extenextended ded if it isif it is

not high enough.not high enough.

10.10. TTest lift, and cheest lift, and check that the ck that the straddle lift doestraddle lift does not lift skes not lift skeww. If so, adjus. If so, adjust the length oft the length ofthe cylinders until the best lifting movement is obtained.the cylinders until the best lifting movement is obtained.

1111.. Check mCheck measueasure, and if nre, and if necesecessary maksary make furthe further adjuser adjustmentstments..

Figure 6.37Figure 6.37 Positioning of shimsPositioning of shims

06_011_A-Ergo_ShimH jSt.eps06_011_A-Ergo_ShimH jSt.eps
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6.6.3366 MaMast st sysyststeem m / / RReeppaaiir r iinnststrruuctctiionons s / / StStrradadddlle e lliif tf t

Dismantling and assembling of straddle liftDismantling and assembling of straddle lift

1.1. Lift up Lift up the sthe straddltraddle lift e lift with thwith the true truck. Pck. Place a lace a blocblock undk under the er the tips tips of the of the stradstraddledle

lift and lower down tlift and lower down the straddle lift, whereby the load wheel lifts fhe straddle lift, whereby the load wheel lifts from the floor.rom the floor.

2.2. TTap ouap out the ret the retainintaining pin thg pin througrough the sh the shaft anhaft and drivd drive out te out the shhe shaft hoaft holding tlding the whhe wheeleel

fork.fork.

3.3. TTap ouap out the t the retainretaining ping pin at tin at the prhe pressuessure linre link arm ak arm and pund pull oull out the lt the load whoad wheel, peel, pullull

rods and pressure link rods and pressure link arm complete.arm complete.

4.4. TTap oap out tut the she shafhafts fts from rom the the endends of s of the the pulpull rol rodsds..

5.5. CheCheck fck for weor wear aar and rend replaplace dce damaamageged pad parts if nrts if nececessessaryary..

6.6. AsAssesembmble le in in ththe e rereveversrse oe ordrderer..

7.7. Check Check the the liftinlifting movg movemenement. If t. If the the stradstraddle lidle lift puft pulls lls at an at an anglangle it me it must bust bee

adjusted, see sectionadjusted, see section "Adjusting the straddle lift" page "Adjusting the straddle lift" page 6.356.35..

Table 6.5Table 6.5    Height measurements for Height measurements for adjustable straddle adjustable straddle lift/forkslift/forks

Truck with straddle liftTruck with straddle lift

DDiissttaanncce  e  tto  o  ttoop  p  oof  f  ffoorrkk MMaax  x  995  5  mmmm

DiDiststanance ce to to totop p of of ststraraddddlle e lelegg MaMax 9x 90 m0 mmm

Min 85 mmMin 85 mm
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MMasast t ssysystetem m / / ReRepapaiir r ininststrruuctctiioonns / s / SiSidde e ststaabbili liisesersrs 66.3.377

Side Side stabilisestabilisersrs

Checking the side stabiliserChecking the side stabiliser

1.1. PlPlacace te the he trtrucuck ok on a n a lelevevel sl surfurfacace.e.

2.2. Fix a Fix a tape mtape measureasure with e with the zethe zero at thro at the top e top edge edge of onof one forke fork. Lift u. Lift until thntil the stabe stabiliseiliserr

switch in the mast breaks, i.e. until the switch in the mast breaks, i.e. until the mast stops, and measure the height. Liftmast stops, and measure the height. Lift

height should be at 3000 mm +/- 25 mm.height should be at 3000 mm +/- 25 mm.

3.3. ExtenExtend the d the stabistabilisers lisers until thuntil the moe motor sttor stops. Cops. Check heck that that the whthe wheels eels are prare pressedessed

against the floor against the floor and check the residual suspension. See table 6.6.and check the residual suspension. See table 6.6.

Adjusting the length of side stabilisersAdjusting the length of side stabilisers

•• MecMechanhanicaical adl adjustjustmenment is mt is made ade by aby adjudjustisting thng the loe lower ewer end ond of the f the pispistonton..

Table 6.6Table 6.6 Reference values for side stabilisersReference values for side stabilisers

Reference values for side stabilisersReference values for side stabilisers

When the stabilisers are extended at full speed the spring should compressWhen the stabilisers are extended at full speed the spring should compress

4-9 mm, when the pump motor has stopped. Irregularities in the floor are4-9 mm, when the pump motor has stopped. Irregularities in the floor are

absorbed by the spring in the top of the cylinder, see figureabsorbed by the spring in the top of the cylinder, see figure 6.386.38 below. below.

Residual suspension with fully extended stabilisers and aResidual suspension with fully extended stabilisers and a
level flevel floorloor..

5-10 mm5-10 mm

Figure 6.38Figure 6.38 Check points for side stabilisersCheck points for side stabilisers

06_003_A-Ergo_SidoStab.eps06_003_A-Ergo_SidoStab.eps
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6.6.3838 MaMast st sysyststem / em / DiDiagagnonosisis as and nd trtrououblble se shohoototiing ng / T/ Trrououblble se shohoototining cg chahartrt

Diagnosis and trouble shootingDiagnosis and trouble shooting

Trouble shooting chartTrouble shooting chart
00

Table 6.7Table 6.7 Symptom/Action tableSymptom/Action table

SSyymmppttoomm PPoossssiibblle  e  rreeaassoonn AAccttiioonn

PPllaay  y  iin  n  mmaasstt.. TTooo  o  ffeew  w  sshhiimms  s  oon  n  mmaasst  t  rroolllleerrss.. RRee--sshhiimm..

The mast lowersThe mast lowers

unevenly, jumps.unevenly, jumps.

TTooo  o  mmaanny  y  sshhiimms  s  oon  n  mmaasst  t  rroolllleerrss.. RRee--sshhiimm..

No No grgreaease se on on ththe e mamast st rorolllleer r susurfrfacaceses.. GrGreeasase re rololleler sr sururfafaceces.s.

ThThe e mamast st ssqquueaeakkss.. No No ggrereaasse e oon n ththe e mmaast st rorolllleer r ssururffacaceses.. GGrereasase e rroollleler r susurrffacaceses..
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 S Stteeeerriinng  g  /  /  DDeessiiggn  n  aannd  d  ffuunnccttiioon  n  /  /  GGeenneerraall 77..33

Edition 2002B Edition 2002B 

7 Steering7 Steering

Design and functionDesign and function

GeneralGeneral

The steering movement The steering movement is transferred completely electronically, without mechanicalis transferred completely electronically, without mechanical

connection between the steering wheel and wheel. The system consists of steering wheel,connection between the steering wheel and wheel. The system consists of steering wheel,

regulator, steering servo unit and servo motor. A monitoring system is regulator, steering servo unit and servo motor. A monitoring system is built into thebuilt into the

steering servo unit, which stops the truck if an electrical fault occurs in steering servo unit, which stops the truck if an electrical fault occurs in the regulatorthe regulator..

SteeringSteering

The steering wheel is mounted in a vertically adjustable panel to allow tThe steering wheel is mounted in a vertically adjustable panel to allow the best possiblehe best possible

adjustment. The steering wheel has no mechancial contact with adjustment. The steering wheel has no mechancial contact with the wheel. All thethe wheel. All the

steering takes place by means of a sensor in the form of a steering takes place by means of a sensor in the form of a step motor under the steeringstep motor under the steering

wheel. The sensor gives a wheel. The sensor gives a signal to the signal to the servo steering regulator, which converts the signalservo steering regulator, which converts the signal

to a drive voltage for the steering servo motor to turn to the right or lefto a drive voltage for the steering servo motor to turn to the right or left, depending on thet, depending on the

direction of rotation of the steering wheel, see section 10.direction of rotation of the steering wheel, see section 10.

The steering servo motor is The steering servo motor is of the 3-phase induction motor type. of the 3-phase induction motor type. The turning movementThe turning movement

is limited by is limited by means of two limit smeans of two limit switches, S4 and S5. These are placed in the motor witches, S4 and S5. These are placed in the motor bedbed

and stop the turning and stop the turning movement before the mechanical end stop is movement before the mechanical end stop is reached.reached.

TTo maintain control of o maintain control of the acceleration during hard turns there the acceleration during hard turns there is also a 45° is also a 45° sensorsensor, S8,, S8,

on some trucks, placed in the motor bed..on some trucks, placed in the motor bed..

Figure 7.1Figure 7.1 Limit switch S4 and S5.Limit switch S4 and S5.

07_004_SM_A-Ergo_S4S5S8.eps07_004_SM_A-Ergo_S4S5S8.eps
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77.4.4 StSteeeeririnng / g / DeDesisiggn an and nd fufunnctctiioon / n / RReegguulalattoror, s, steteeerriing ng seserrvo vo mmoototorr

RegulatorRegulator, steering servo , steering servo motormotor

For information concerning regulators, see section 10.For information concerning regulators, see section 10.
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SSteteeerriing ng / R/ Repepaaiir ir innststrruuctctiioonns / s / StSteeererining wg whheeeell, s, stetep mp moottoor sr seennsosorr 77.5.5

Repair instructionsRepair instructions

Steering wheel, step motor sensorSteering wheel, step motor sensor

ReplacementReplacement

1.1. RemovRemove the the stee steering ering wheewheel panl panel anel and tud turn it rn it upsidupside de down, own, see ssee sectioection 4n 4

forfor instruinstructionctions.s.

2.2. RemRemovove the the cae cablebles ts to tho the se steeteering ring whewheel sel sensensoror..

3.3. UnsUnscrcrew tew the she steteererining whg wheeeel sel sensnsoror..

4.4. Lift oLift over ver the fthe fixed ixed compcomponenonents to ts to the nthe new sew steerinteering wg wheel heel senssensoror..

5.5. ConConnecnect tht the ste steereering wing wheheel sel sensensor aor and nd refirefit tht the pae panelnel..

Steering servo motor with gearboxSteering servo motor with gearbox

DismantlingDismantling

1.1. MovMove ae away way the the powpower er panpanel, el, sesee se sectection ion 10.10.

2.2. RemRemove ove ththe ce cablables es to thto the se steeteering ring serservo mvo motootorr..

Figure 7.2Figure 7.2 Position of step motor sensorPosition of step motor sensor

07_003_SM_A-ERGO_RattPulsgiv.eps07_003_SM_A-ERGO_RattPulsgiv.eps
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77.6.6 StSteeeeririnng / g / ReReppaiair ir innsstrtruuctctioionns / Rs / Reeppllaacicing ng ththe se stteeererining sg seerrvo vo sesennsosorr

3.3. UnsUnscrecrew thw the ste steereering sing servervo moo motor ftor from rom the mthe motootor bedr bed....

4.4. UnscreUnscrew the w the steersteering seing servo mrvo motor gotor gearboearbox and x and carefcarefully reully release lease it; the it; the compcomponenonentt

gears are loose.gears are loose.

Important! Important! 

Carefully release the gearbox, the component gears are loose.Carefully release the gearbox, the component gears are loose.

Replacing the steering servo sensorReplacing the steering servo sensor

See section 10.See section 10.

Figure 7.3Figure 7.3
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StSteeeeriring ng / D/ Diiagagnonosisis as and nd ttroroububle le shshoooottining / g / ReReplplacacining tg the he ststeeeeriring ng seservrvo so senensosorr 77.7.7

Diagnosis and trouble shootingDiagnosis and trouble shooting

See section 10 for See section 10 for trouble shooting of the steering servo system.trouble shooting of the steering servo system.
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8 8 Hydraulic Hydraulic systemsystem

Design and functionDesign and function

GeneralGeneral

LiftLift

The driver operates a lift lever or alternatively a proportional electric lever that actuatesThe driver operates a lift lever or alternatively a proportional electric lever that actuates

a microswitch, which in turn actuates the lift a microswitch, which in turn actuates the lift motor by means of a contactormotor by means of a contactor. The motor. The motor

drives the built-in hydraulic pump, which pumps hydraulic oil to the lift drives the built-in hydraulic pump, which pumps hydraulic oil to the lift cylinders. Thecylinders. The

lift lever/electric lever also controls a control value, which controls the oil flow tlift lever/electric lever also controls a control value, which controls the oil flow to theo the

cylinder performing the work.cylinder performing the work.

In the control valve there is a In the control valve there is a pressure limiting valve, which limits the maximumpressure limiting valve, which limits the maximum

hydraulic oil pressure. The pressure of the hydraulic oil is hydraulic oil pressure. The pressure of the hydraulic oil is built up when the cylinder goesbuilt up when the cylinder goes

towards its end position. A towards its end position. A pressure limiting valve opens when the pressure limiting valve opens when the maximum systemmaximum system

pressure has been reached , which leads the oil from the pump back to the tank. Thepressure has been reached , which leads the oil from the pump back to the tank. The

opening pressure of the pressure limiting valve is set at the factory so that the opening pressure of the pressure limiting valve is set at the factory so that the machinemachine

will be able to do will be able to do the work it is designed for.the work it is designed for.

Warning! Warning! 

The pressure limiting valve must only be adjusted by authorised and trainedThe pressure limiting valve must only be adjusted by authorised and trained

personnel, since it is espersonnel, since it is essential for the safety of the truck. All sential for the safety of the truck. All work with the hydraulicwork with the hydraulic

system should be carried out in a pressystem should be carried out in a pressureless state, and in a clesureless state, and in a clean environment.an environment.

LowerLower

When the lowering movement is controlled manually by means of a lever there is aWhen the lowering movement is controlled manually by means of a lever there is a

lowering brake valve lowering brake valve placed between the control valve aplaced between the control valve and the cylinder, which regulatesnd the cylinder, which regulates

the lowering speed by restricting the return of the hydraulic oil.the lowering speed by restricting the return of the hydraulic oil.

In those cases where the lifting and lowering movement is regulated by means of anIn those cases where the lifting and lowering movement is regulated by means of an

electric control valve the lowering brake valve is integrated in the control valve. Whenelectric control valve the lowering brake valve is integrated in the control valve. When

the lowering movement is actuated the oil from the cylinder is led the lowering movement is actuated the oil from the cylinder is led through the controlthrough the control

valve back to the tank when the cylinder is retracted by the weight of valve back to the tank when the cylinder is retracted by the weight of the fork carriage.the fork carriage.

On certain cylinders there is also a hose rupture valve, which provides protection fromOn certain cylinders there is also a hose rupture valve, which provides protection from

accidents during the uncontrolled discharge of oil.accidents during the uncontrolled discharge of oil.
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Hose rupture valveHose rupture valve

Hose rupture valves, the purpose of which is to prevent the forks dropping down out ofHose rupture valves, the purpose of which is to prevent the forks dropping down out of

control if for example a hydraulic hose ruptures, are fitted in most of control if for example a hydraulic hose ruptures, are fitted in most of the lift and stabiliserthe lift and stabiliser

cylinders. They are placed in front of the nipple connected for the supply of hydraulic oil.cylinders. They are placed in front of the nipple connected for the supply of hydraulic oil.

In the free-lift cylinder a lIn the free-lift cylinder a lowering brake valve is normally fitted instead.owering brake valve is normally fitted instead.

Lowering brake valveLowering brake valve

The lowering brake valve regulates the lowering speed and is mounted in a valve housing,The lowering brake valve regulates the lowering speed and is mounted in a valve housing,

placed in the lower section of the mast. It cplaced in the lower section of the mast. It controls the lowering speed of the cylindersontrols the lowering speed of the cylinders

(TV, TFV, DTFV cylinders). For free-lift there is a lowering brake valve in the bottom of(TV, TFV, DTFV cylinders). For free-lift there is a lowering brake valve in the bottom of

the free-lift cylinder (T cylinder).the free-lift cylinder (T cylinder).

The valve is set The valve is set at the factory, but may subsequently be adjusted. Check the loweringat the factory, but may subsequently be adjusted. Check the lowering

speed in relation to tablespeed in relation to table 8.28.2 before repairing or adjusting. before repairing or adjusting.

There are no external There are no external lowering brake valves on trucks equipped with electric lowering brake valves on trucks equipped with electric controlcontrol

valves and they are integrated as a valves and they are integrated as a function in the control valve function in the control valve instead, seeinstead, see "Electric"Electric

control valve" on page 8.2control valve" on page 8.2. On these trucks there should be a hose rupture valve.. On these trucks there should be a hose rupture valve.

Mechanical control valveMechanical control valve

GeneralGeneral

The control valve controls the lifting and lowering movements of the truck. The liftingThe control valve controls the lifting and lowering movements of the truck. The lifting

and lowering speed is proportional to and lowering speed is proportional to the operation of the cthe operation of the control lever.ontrol lever.

Lifting functionLifting function

The pump provides pressure to the lift cylinders through the open control The pump provides pressure to the lift cylinders through the open control valve. If the liftvalve. If the lift

cylinders are obstructed, have an excecylinders are obstructed, have an excessive load, or if there is ssive load, or if there is a fault on the control valvea fault on the control valve

so that it does not open, the so that it does not open, the oil will return to oil will return to the tank through the pressure limiting valve.the tank through the pressure limiting valve.

Lowering functionLowering function

The control valve opens to release the oil from the lift cylinders. When the fork carriageThe control valve opens to release the oil from the lift cylinders. When the fork carriage

presses down the lift cylinder the oil presses down the lift cylinder the oil flow goes through the lowering brake valve, whichflow goes through the lowering brake valve, which

regulates the lowering speed, see tableregulates the lowering speed, see table "Adjusting the lowering brake valve" on page 8.22"Adjusting the lowering brake valve" on page 8.22..

Electric control valveElectric control valve

GeneralGeneral

The control valve controls the lifting and lowering movements of the truck. The liftingThe control valve controls the lifting and lowering movements of the truck. The lifting
and lowering speed is proportional to and lowering speed is proportional to the operation of the cthe operation of the control lever.ontrol lever.https://www.besttruckmanuals.com/
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Lifting functionLifting function

The pump supplies pressure to the The pump supplies pressure to the control valve, which in turn control valve, which in turn closes the pressurecloses the pressure

chamber completely. This pressure also opens the non-return valve and then continueschamber completely. This pressure also opens the non-return valve and then continues

through the open proportional valve to the lift through the open proportional valve to the lift cylinders If the lift cylinders If the lift cylinders are obstructed,cylinders are obstructed,

have an excessive load, or if there is a have an excessive load, or if there is a fault on the proportional valve so that it does notfault on the proportional valve so that it does not

open, the oil will return to open, the oil will return to the tank through the pressure limiting valve.the tank through the pressure limiting valve.

Lowering functionLowering function

The control valve opens to release the oil from the lift The control valve opens to release the oil from the lift cylinders. Since the non-returncylinders. Since the non-return

valve is closed, the valve is closed, the only way out for only way out for the oil is the oil is through the pressure chamber. The flowthrough the pressure chamber. The flow

through the pressure chamber is in turn through the pressure chamber is in turn controlled by the pressure difference over the feedcontrolled by the pressure difference over the feed

restriction in the proportional valve, restriction in the proportional valve, since the control valve does since the control valve does not receive pressurenot receive pressure

from the pump.from the pump.

Lowering brake functionLowering brake function

The pressure chamber is the heart of the electrical control valve.The pressure chamber is the heart of the electrical control valve.

Important! Important! 
It is set at the It is set at the factory and should NEVER be altered.factory and should NEVER be altered.

The feed restriction in the proportional valve has a stroke length limit, which can be The feed restriction in the proportional valve has a stroke length limit, which can be setset

from outside. The stroke from outside. The stroke length limit governs the maximum lowering length limit governs the maximum lowering speed.speed.

The pressure chamber maintains a constant pressure drop over the feed restriction The pressure chamber maintains a constant pressure drop over the feed restriction in thein the

proportional valve during lowering. This enables the lowering proportional valve during lowering. This enables the lowering speed to remain constantspeed to remain constant

regardless of the load, and regardless of the load, and therefore no external lowering brake valves are therefore no external lowering brake valves are required.required.

Hydraulic diagramHydraulic diagram

Table 8.1Table 8.1 List of hydraulic diagrams for A-ErgoList of hydraulic diagrams for A-Ergo
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Hydraulic diagram, Manual valve 104014 (–2008w45)Hydraulic diagram, Manual valve 104014 (–2008w45)
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Hydraulic diagram, Manual valve 104014 (2008w46–)Hydraulic diagram, Manual valve 104014 (2008w46–)
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Hydraulic diagram, Proportional valve 104005 (–2008w45)Hydraulic diagram, Proportional valve 104005 (–2008w45)
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Hydraulic diagram, Proportional valve 104005 (2008w46–)Hydraulic diagram, Proportional valve 104005 (2008w46–)
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Hydraulic diagram, ALL 104913Hydraulic diagram, ALL 104913
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Repair instructionsRepair instructions

Hydraulic systemHydraulic system

General rulesGeneral rules

Important! Important! 

Cleanliness during all work with hydraulic components is of the greatestCleanliness during all work with hydraulic components is of the greatest

importance for the operating safety and service-life of the importance for the operating safety and service-life of the system. The followingsystem. The following

should be taken into consideration:should be taken into consideration:

•• DiDirt rt parpartiticlcles es mumust st nonot gt get iet intnto to the he cocompmpononenentsts..

•• Do Do nonot ut use se clclotoths hs ththat at shshrered fd fibibreres os or pr partarticicleles.s.

•• OOnnlly y uusse e cclleeaan n ttoooollss..

•• CareCarefufully lly cleclean an tantanksks, p, pipeipes as and nd hohoseses bs befoefore re insinstaltallatlatioion.n.

•• WWeldelded oed or hor hot-bet-bent pnt pipeipes muss must be pt be pickickled led (cl(cleaneaning wing with aith acid bcid bathath) and w) and washasheded

before they are built in.before they are built in.

•• The oThe oil tail tank mnk must bust be see sealealed and and prod providvided wied with ath an efn efficficienient air t air filtfilter to er to preprevenvent dirt dirtt

contaminating the hydraulic system.contaminating the hydraulic system.

•• SealSealing cing compompouounds nds susuch ach as fls flax, cax, cemeement ont or thrr thread ead taptape are e are not pnot permermitteitted.d.

•• TTakake ine into coto consnsididereratatioion thn the spe spececififieied opd opereratatining dag datata..

•• Do nDo not eot excxceeeed pd perermimittetted prd presessusureres as and vnd vololuume fme flolowsws..

•• Do nDo not eot excxceeeed od or go br go belelow tow the she spepecicifiefied ted tempmpererataturure rae rangnge.e.

•• Pay Pay attattenentiotion to sn to specpecifieified eld electectricrical val voltoltageages ans and pod power wer conconsumsumptiption.on.

Note! Note! 
All work with the hydraulic system should be carried out in a pressurelesAll work with the hydraulic system should be carried out in a pressureless state ands state and

in a clean environment.in a clean environment.

InstallationInstallation

TTo prevent dirt o prevent dirt and corrosion in the and corrosion in the hydraulic system all hydraulic system all hydraulic components should behydraulic components should be

provided with plastic plugs in provided with plastic plugs in the connections before they are delivered. Only rthe connections before they are delivered. Only removeemove

these plugs just before the component is to be ithese plugs just before the component is to be installed in the machine. Retaining screwsnstalled in the machine. Retaining screws

and connections must correspond with those on and connections must correspond with those on the drawing. Retaining screws should notthe drawing. Retaining screws should not

be tightened with a higher torque than what is specified on the drawing. If such informa-be tightened with a higher torque than what is specified on the drawing. If such informa-

tion is lacking the tion is lacking the torque should not exceed the tightening torque torque should not exceed the tightening torque specified in section 1.specified in section 1.
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ConnectionsConnections

Couplings should be fitted according to Couplings should be fitted according to the tightening torque specified in the tightening torque specified in section 1. Wsection 1. Wee

recommend couplings with elastic seals. Such recommend couplings with elastic seals. Such couplings are necessary for control valves.couplings are necessary for control valves.

Ring couplings do not seal at Ring couplings do not seal at the low torque generally applicable for the low torque generally applicable for proportional valves.proportional valves.

Connect pipes and hoses in accordance with the Connect pipes and hoses in accordance with the hydraulic diagram. Pay attention to thehydraulic diagram. Pay attention to the

connection designations. Do not use force; and connection designations. Do not use force; and avoid building-in tensions in pipes, etc,avoid building-in tensions in pipes, etc,

Start upStart up

Check that everything is connected in accordance with Check that everything is connected in accordance with the hydraulic diagram. Set thethe hydraulic diagram. Set the

pressure limiting valves down to a very low pressure if they are pressure limiting valves down to a very low pressure if they are not sealed. Start up withnot sealed. Start up with

low pressure and volume flows.low pressure and volume flows.

TTest the function and tiest the function and tightness of the system. Clean ghtness of the system. Clean the system by allowing the oil the system by allowing the oil to passto pass

over the filter for a over the filter for a while, without loading the system (replace the filter insert at thewhile, without loading the system (replace the filter insert at the

recommended intervals). Check the oil level. recommended intervals). Check the oil level. Set the pressure and volume flows Set the pressure and volume flows slowlyslowly

to the to the values they should values they should have. Check the connected measuring equipment rhave. Check the connected measuring equipment regularlyegularly,,

where appropriate. Pay attention to where appropriate. Pay attention to the noise lthe noise level; abnormal noise indicates defects. Testevel; abnormal noise indicates defects. Test

during variable loads that components are correctly fitted, and that the system is tight.during variable loads that components are correctly fitted, and that the system is tight.

In the event of the rIn the event of the return of equipment to the manufacturer, protect polished surfaceturn of equipment to the manufacturer, protect polished surfaceses

from damage and dirt from damage and dirt by covering them with by covering them with foil and protective paper. Fit plastic plugsfoil and protective paper. Fit plastic plugs

in all connections. Send the in all connections. Send the complete component, not loose parts.complete component, not loose parts.
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8.8.1616 HyHydrdrauaulilic c sysyststem em / / ReRepapair ir ininststruructctioions ns / / HyHydrdrauaulilic oc oilil, , chchanangigingng/d/drarainininingg

Hydraulic oil, Hydraulic oil, changing/dchanging/drainingraining

Properties of the hydraulic oilProperties of the hydraulic oil

The hydraulic oil recommend in this The hydraulic oil recommend in this manual, section 1, has properties that promote a manual, section 1, has properties that promote a longlong

service-life and first-rate functionality, and should be the oil service-life and first-rate functionality, and should be the oil used in the truck. Theused in the truck. The

hydraulic oil used in Atlet trucks should comply with Atlet quality requirements:hydraulic oil used in Atlet trucks should comply with Atlet quality requirements:

•• SmSmooooth th anand ud uninintnterrerrupupteted fd flolow ww withithouout at abrbrasasioion.n.

•• LLoonng g sseerrvviiccee--lliiffee..

•• HigHigh vh visciscosiosity ty indindex ex wiwith wth wide ide rarange nge of of temtemperperatuature re appappliclicatiationsons..

•• FiFirsrst-t-rarate te lolow tw temempeperaratuture re prpropoperertitieses..

•• HHiiggh h ffiilltteerraabbiilliittyy..

•• FirFirstst-r-ratate ce capapacacity ity to to sesepapararate te aiair ar and nd wawateterr..

•• FiFirsrst-t-rarate te wweear ar pprrototeectctioionn..

•• FiFirsrst-t-rraate ote oxixidadatitioon stn staabbililitityy..

•• NNeegglliiggiibblle e ffooaammiinngg..
•• PrPrototecectition on frfrom om rurust st anand d cocorrrrososioion.n.

•• FiFirsrst-t-rraate te aadhdheesisive ve cacappaacicityty..

Requisite equipmentRequisite equipment

•• NeNew w oioil, l, or or pupurifrifyiying ng eqequiuipmpmenent ft for or ththe oe old ld oioil.l.

•• A tA trray ay tto o cocollllecect t ththe oe oil il inin..

•• A cA clalamp mp or or plplug ug fofor tr the he susuctctioion n pipipepe..
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HyHydrdrauaulilic c sysyststem em / R/ Repepaiair r ininststruructctioions ns / / HyHydrdrauaulilic c oioil, l, chchanangigingng/d/drarainininingg 8.8.1717

ProcedureProcedure

1.1. LowLower doer down the fwn the forkorks and ds and discisconnonnecect the bat the battettery elery electrctricaicallylly..

2.2. Lift up Lift up the sthe steerinteering wheg wheel pel panel anel and pand pull oull out thut the mace machine hine houshousing cing coverover..

3.3. Check Check how mhow much ouch oil neil needs to eds to be fibe filled lled by cheby checkincking the og the oil leveil level (the l (the level level diffediffersrs

between different truck variants).between different truck variants).

4.4. Lower Lower the forthe forks to tks to their lheir lowest powest positioosition ann and discd disconneonnect the bct the batterattery elecy electricaltricallyly..

5.5. PlaPlace ce the the tratray on y on the the floofloor ber behinhind td the the truruck.ck.

6.6. Clamp Clamp the sthe suctiouction pipe n pipe betwbetween theen the pump e pump and taand tank, rnk, releaselease the se the suctiouction hon hose fromse from

the pump and lead it to the the pump and lead it to the traytray, and then release the clamp so that the oil , and then release the clamp so that the oil runs out.runs out.

Important! Important! 

Make sure that the oil does not overflow in the tray. The oil should be taken care ofMake sure that the oil does not overflow in the tray. The oil should be taken care of

in accordance with environmental legislation.in accordance with environmental legislation.

Filters are always replaced when changing the oil!Filters are always replaced when changing the oil!

7.7. ReplaReplace thce the suce suction tion pipepipe, and f, and fill up ill up with with new onew oil throil through ugh the hthe hydrauydraulic oil lic oil filter filter toto

the same level as before. If tthe same level as before. If there has been any leakage it will here has been any leakage it will be necessary to fill tobe necessary to fill to

a higher level than before. a higher level than before. TTo obtain the correct oil o obtain the correct oil level all the cylinders should belevel all the cylinders should be

run to their run to their end positions, and check that the end positions, and check that the pump does not suck air.pump does not suck air.

8.8. Run iRun in the n the cylincylinders ders and cand check heck that that the othe oil tail tank dnk does noes not oot overfverflowlow..

Note! Note! 

The hydraulic oil should be filtered when filling, by pouring the oil throughThe hydraulic oil should be filtered when filling, by pouring the oil through

thethe filfilterter..

9.9. Wipe Wipe up anup any spiy spilled lled oil, coil, close lose the mthe machine achine houshousing cing coverover, and , and lower lower down tdown thehe

steering wheel panel.steering wheel panel.
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8.8.1818 HyHydrdrauaulil ic c sysyststem em / / ReRepapair ir iinsnstrtrucucttioions ns / A/ Air ir fifiltlterer, , rereplplacaciningg

Air filter, replacingAir filter, replacing

The air filter is placed on the The air filter is placed on the side of hydraulic tank cap.side of hydraulic tank cap.

1.1. UnUnscscrerew tw the he cacap on p on ththe fie filtelter hor houusinsing.g.

22.. TTakake e ouout tt the he fifiltlterer..

3.3. WiWipe clpe clean thean the filte filter hoer housiusing wing with a cloth a cloth thth that doeat does not shs not shred fired fibrbres.es.

4.4. InsInserert a nt a new few fililter ter anand sd scrcrew ew on ton the he cacap.p.

Figure 8.1Figure 8.1 Air filter on hydraulic tankAir filter on hydraulic tank

08_008_A-ERGO_luftFilt.eps08_008_A-ERGO_luftFilt.eps
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HyHydrdrauaulil ic syc syststeem / Rm / Repepaiair ir insnsttruructctioions / ns / OiOil fl fi li ltter er iinsnserert, t, rereplplacacememenentt 8.8.1919

Oil filter insert, replacementOil filter insert, replacement

1.1. LowLower doer down the fwn the forkorks and ds and discisconnonnecect the bat the battettery elery electrctricaicallylly..

2.2. OpeOpen tn the he mamachchinine he houousising ng cocoveverr..

3.3. RemRemovove the e the cap lcap locaocated oted on thn the top e top of thof the hyde hydrauraulic lic oil toil tankank..

4.4. Lift up tLift up the fihe filter inlter insert, sert, wait uwait until the ntil the oil haoil has manas managed to ged to run ofrun off the ff the filterilter, and t, and thenhen

lift it out.lift it out.

5.5. PuPull ll ththe fe fililter ter loloosose fe from rom ththe re rodod..

6.6. Clean Clean the the magnmagnet on et on the rthe rod, od, the pthe purposurpose of e of whicwhich is h is to attto attract ract swarswarf.f.

7.7. InInseserrt a t a nnew ew fifiltlterer..

8.8. ReplaReplace the ce the filter ifilter insernsert in tht in the hyde hydraulraulic oil ic oil tank, tank, fit a nefit a new O-rinw O-ring, ang, and scred screw tigw tightht

the cap.the cap.

9.9. CloClose se ththe me macachihine ne hohoususining cg covoverer..

Figure 8.2Figure 8.2 Oil filterOil filter

08_008_A-ERGO_OljeFilt.eps08_008_A-ERGO_OljeFilt.eps
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8.8.2020 HyHydrdrauaulil ic sc sysysttem / em / ReRepapair ir iinsnstrtrucucttioions ns / Ch/ Chececkiking ng ththe he hydydraraululiic oc oil li l levevelel

Checking the hydraulic oil levelChecking the hydraulic oil level

1.1. CarCarefefullully liy lift tft the fhe fork ork cacarriarriage tge to ito its tos top pop positsitionion..

2.2. Check tCheck that the hat the hydhydraulic raulic pump pump does does not snot suck aiuck airr. Thi. This can s can be rebe recogncognised ised by theby the

function in operation moving jerkily, or by an function in operation moving jerkily, or by an abnormal screeching noise.abnormal screeching noise.

3.3. If the If the hydrhydraulic aulic pump pump sucks sucks air loair lower dwer down aown all thll the hyde hydrauliraulic func functionctions to s to theirtheir
lower positions, open the machine housing cover, and check the oil lower positions, open the machine housing cover, and check the oil level in thelevel in the

hydraulic tank.hydraulic tank.

4.4. Fill Fill witwith hydh hydrarauliulic oil oc oil of the gf the gradrade rece recommommendended in ed in secsectiotionn "Properties of the"Properties of the

hydraulic oil" on page 8.16hydraulic oil" on page 8.16 so that the level rises a  so that the level rises a few cm, and then perform thefew cm, and then perform the

“test lift” and check as above.“test lift” and check as above.

5.5. RepRepeaeat thit this pros procedcedure uure untintil a nol a normarmal funl functiction ion is obs obtaitainedned..
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HyHydrdrauaulil ic c sysyststem em / / ReRepapair ir iinsnstrtrucucttioions ns / / LoLoweweriring ng brbrakake e vavalvlvee 8.8.2211

Lowering brake valveLowering brake valve

Dismantling and assemblingDismantling and assembling

1.1. Lift the Lift the forks sforks so that o that the ithe inner mnner mast liast lifts appfts approx. 3rox. 30 cm0 cm. Plac. Place a bloe a block uck under nder thethe

inner mast and carefully lower down so that the mast rinner mast and carefully lower down so that the mast rests on the block. Continueests on the block. Continue

lowering until tlowering until the system is pressureless.he system is pressureless.

2.2. DiscoDisconnecnnect and t and push push the bthe batterattery oy out tut to impo improve rove acceaccessissibilitybility..

3.3. Place Place proteprotective ctive papepaper undr under the er the trucktruck, rel, release ease the hthe hose ose from thfrom the valve valve hoe housingusing,,

pos. 1, and plug it.pos. 1, and plug it.

4.4. UnscreUnscrew the w the lowelowering spring speed veed valve, alve, pos. pos. 2, an2, and plug d plug the vathe valve lve housihousing, png, pos. os. 1.1.

5.5. If a fauIf a fault is slt is suspeuspected octed on the vn the valve, alve, it shit should bould be chee check meck measuasured. Thred. There arere are spece specificific

dimensions for the spring length, depending on which cylinder it is to protect. Seedimensions for the spring length, depending on which cylinder it is to protect. See

adjustment values in tableadjustment values in table 8.28.2..

6.6. AdjusAdjust the t the valvevalve, or , or replareplace wce with a ith a new onew one, ane, and find fit it it it in thn the vale valve ve housihousing.ng.

7.7. Fit Fit ththe he hosose ae and nd puspush bh bacack tk the he batbatterytery....

88.. TTeesst  t  rruunn..

Figure 8.3Figure 8.3 Lowering brake valveLowering brake valve

Figure 8.4Figure 8.4 Position of lowering brake valvePosition of lowering brake valve

08_001_A-Ergo_sänkbromsvent1.eps08_001_A-Ergo_sänkbromsvent1.eps

11

22

06_009_A-Ergo_ HydrAnsl.eps06_009_A-Ergo_ HydrAnsl.eps
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8.8.2222 HyHydrdrauaulil ic c sysyststem em / / ReRepapair ir iinsnstrtrucucttioions ns / L/ Lowowereriing ng brbrakake e vavallveve

Table 8.2Table 8.2 Adjusting the lowering brake valveAdjusting the lowering brake valve

MMaacchhiinne  e  ttyyppee MMaarrkkiinngg ss

mmmm

vv

s/ms/m

QQ

L/minL/min

A  A  SSttrraaddddlle  e  lliifftt SSBB0099CC//33440022 77,,55 99,,66 1100

A  A  11660  0  TT SSBB2255CC//33334422 1133,,55 11,,88 3377

A  A  11660  0  TTVV SSBB2255CC//33334422 1133,,55 11,,88 3377

A  A  11660  0  TTFFVV SSBB2277CC33334455 1166 11,,88 4455

A  A  11660  0  DDTTFFVV SSBB2255CC33334422 1133,,55 11,,88 3377

A  A  TTFF//22000  0  TTFFVV SSBB2277CC//33334455 1166 22,,00 4455

A  A  TTFF//22000  0  DDTTFFVV SSBB2277CC//33334455 1166 22,,00 4455

Figure 8.5Figure 8.5 Cross-section, lowering brake valveCross-section, lowering brake valve

SM 170.1SM 170.1    SS
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HyHyddrraauulil ic sc sysystteem / Rm / Reeppaair ir iinnststrrucucttiionons / Hs / Hosose re ruupptuturre ve valalveve 88.2.233

Hose rupture valveHose rupture valve

Dismantling and assemblingDismantling and assembling

1.1. LowLower er dowdown thn the fe forkorks as and nd relrelievieve the the pe pressressureure..

2.2. PlaPlace pce proterotectictive pave paper per undunder ther the cyle cylindinder to ber to be repe repairaired.ed.

3.3. LooLoosen tsen the pihe pipe ope or hosr hose thae that goet goes to ths to the cyle cylindinderer, and p, and plug itlug it..

4.4. RemRemovove te the he nipnipple ple plplaceaced id in tn the he cylcylindinderer..

5.5. UnsUnscrecrew tw the hhe hosose rue ruptupture vre valvalve, pe, pos. os. 1 fi1 figurguree 8.68.6, that is , that is screwed into the cylinder.screwed into the cylinder.

6.6. If a fauIf a fault is slt is suspeuspected, cted, checcheck the k the lengtlength of h of the spthe spring iring in relan relation tion to the to the table table or dator dataa

sheet. Adjust, or fit a new valve.sheet. Adjust, or fit a new valve.

7.7. Fit tFit the nhe nippipple, le, conconnecnect tht the pe pipesipes, an, and wid wipe pe cleaclean.n.

8.8. TTest ruest run, see an, see adjdjustustmenment valt values foues for hose rr hose ruptupturure valve valve in tabe in tablele 8.38.3....

Figure 8.6Figure 8.6 Hose rupture valveHose rupture valve

Figure 8.7Figure 8.7 Hose rupture valve in cross-sectionHose rupture valve in cross-section

SSlalangbrottsventngbrottsvent..epseps

11

SM210-1SM210-1
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8.8.2244 HyHyddrarauulil ic sc syyststem / em / ReReppaair ir iinsnstrtruuctctioionns / Hs / Hoose se rruuptptuure re vvaallveve

Table 8.3Table 8.3 Adjustment values for hose rupture valveAdjustment values for hose rupture valve

MMaacchhiinne  e  ttyyppee MMaarrkkiinngg ss

mmmm

QQ

L/minL/min

A  A  11660  0  T  T  ((EElleeccttrriic  c  pprrooppoorrttiioonnaal  l  vvaallvvee)) LLBB33CC//33779911 22,,44 8800

A  A  11660  0  TTVV LLBB33CC//99117755 11,,22 5500

A  A  116600//220000//TTF  F  TTFFV  V  FFrreeee--lliifftt LLBB33CC//33779911 22,,44 8800

A  A  116600//220000//TTF  F  TTFFV  V  EEnnd  d  ssttrrookkee LLBB33CC//99118855 11,,22 5500

A  A  116600//220000//TTF  F  DDTTFFV  V  FFrreeee--lliifftt LLBB44CC//33669944 22,,00 112255

A  A  116600//220000//TTF  F  DDTTFFV  V  EEnnd  d  ssttrrookkee LLBB33CC//33669911 22,,00 6677
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HyHydrdrauaulliic sc sysystetem / m / RReepapaiir r ininststruructctiioonns / s / CCoonntrtrool vl valalveve 88.2.255

Control valveControl valve

General instructions when working with control valveGeneral instructions when working with control valve

11.. CClleeaannlliinneessss

22.. SSeeaallaanntt

33.. OOppeerraattiinng g ddaattaa

•• DiDirt rt papartrticicles les mumust st nonot get get it intnto to the he cocompmpononenentsts..

•• ClClotoths hs mumust st nonot st shrhred ed fifibrbres es anand d papartrticicleles.s.

•• TToooolls ss shhoouulld bd be ce clleeaann..

•• ThThe tae tank, nk, pippipes es anand hod hoseses ss shouhould ld be be carcarefefullully cy clealeanened bed beforforee

installation.installation.

•• WWeldelded oed or hor hot-bet-bent pnt pipes ipes shoshould uld be pbe pickickled led anand wad washshed bed befoefore tre theheyy

are built in.are built in.

•• ThThe oie oil tal tank mnk musust be t be seasealed led and and proprovidvided wed with ith an ean efffficiicient ent brebreathathinging

filter that prevents the penetration of dirt.filter that prevents the penetration of dirt.

•• HeHempmp, c, cememenent ot or sr seaealiling ng tatape pe arare ne not ot pepermrmittitteded..

•• Do Do nonot ext exceceed ped perermimittetted prd presessusureres ans and vd vololumume fle flowows.s.

•• Do Do nonot et excxceeeed td the he spspececifiified ed tetempmpererataturure re ranangege..

•• Pay Pay attattentention ion to to spspecifecified ied eleelectrctricaical vl voltoltageages as and nd max max powpowerer

consumption.consumption.
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8.8.2266 HyHydrdraauulil ic sc sysysttem em / R/ Reeppaair ir iinsnstrtruuctctioions ns / C/ Coontntrrool vl vaalvlvee

Manually operated hydraulic valve, dismantling and assemblingManually operated hydraulic valve, dismantling and assembling

1.1. Lower Lower down down the the forks forks and and relievrelieve the e the presspressure ure in the in the hydrahydraulic ulic systesystem.m.

2.2. Lift up Lift up the hathe hand rend rest so st so that tthat the vahe valve belve becomecomes accs accessibessible. Sele. See sece section tion 4 for4 for

dismantling of arm rest.dismantling of arm rest.

3.3. Place Place proteprotective ctive papepaper undr under the er the valvvalve and e and relearelease thse the elee electric cctric cableables to ts to thehe

microswitch(s).microswitch(s).

4.4. LooLoosesen all thn all the oil pe oil pipeipes cons connecnected tted to the vo the valvalve, ane, and plud plug theg them.m.

5.5. LooLoosesen thn the vae valve lve from from the the trutruck, ck, anand lid lift ift it ot out.ut.

6.6. When When fittinfitting, firsg, first plat place the ce the valve valve in the in the truck truck but dbut do not to not tighteighten untn until all thil all the oile oil

pipes are connected. Tighten the valve and then the oil pipes.pipes are connected. Tighten the valve and then the oil pipes.

7.7. AdjusAdjust the t the presspressure liure limiting miting valve valve to thto the ratee rated weid weight ight in acn accordacordance nce with with thethe

machine plate.machine plate.

88.. SSeeal al tthhe e sesetttitinngg..

Figure 8.8Figure 8.8 Position of manual proportional valvePosition of manual proportional valve

Figure 8 9Figure 8 9 Lever regulated valveLever regulated valve

08_007_SM_A-ERGO_Pl08_007_SM_A-ERGO_PlaacMcMaanVent.epsnVent.eps

PropVentMPropVentMaan.epsn.epshttps://www.besttruckmanuals.com/
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HyHydrdrauaulliic sc sysystetem / m / RReepapaiir r ininststruructctiioonns / s / CCoonntrtrool vl valalveve 88.2.277

Electrically operated control valve, dismantling and assemblingElectrically operated control valve, dismantling and assembling

1.1. Lower Lower down down the the forks forks and and relierelieve thve the pree pressure ssure in the in the hydrahydraulic sulic systemystem..

2.2. SwSwititch ch ofoff tf the he kekey sy swiwitctch.h.

3.3. Open Open the mathe machinchine houe housing sing cover cover and land lift up ift up the hthe hand reand rest so st so that ththat the valve valve bece becomesomes

accessible.accessible.

4.4. Place Place proteprotective ctive papepaper undr under ther the valve valve and e and relearelease thse the elece electric ctric cableables to ts to thehe

microswitch(s).microswitch(s).

5.5. LooLoosen asen all the oll the oil piil pipes cpes connonnectected to ted to the vahe valvlve, and e, and pluplug theg them.m.

6.6. LooLoosen sen the the valvalve ve from from the the trutruck, ck, and and liflift it t it outout..

7.7. When fWhen fittinitting, firsg, first plact place the e the valve valve in the in the tructruck but dk but do not to not tighten ighten until until all the all the oiloil

pipes are connected. Tighten the valve and then the pipes are connected. Tighten the valve and then the oil pipes, max 60 Nm.oil pipes, max 60 Nm.

8.8. AdjusAdjust the t the prespressure sure limitilimiting vang valve lve to the to the rated rated weigweight in ht in accaccordanordance wice with thth thee

machine plate.machine plate.

99.. SSeeal al ththe e sseettttiningg..

Figure 8.10Figure 8.10 Position of electric proportional valvePosition of electric proportional valve

Figure 8.11Figure 8.11 Electrically operated proportional valveElectrically operated proportional valve

08_010_A-ERGO_Pl08_010_A-ERGO_PlaacElPropV.epscElPropV.eps

TighteningTightening

torque:torque:

60 Nm.60 Nm.

ElElPropVentPropVent..epseps

11

22

33
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8.8.2288 HyHydrdraauulil ic sc sysysttem em / R/ Reeppaair ir iinsnstrtruuctctioions ns / C/ Coontntrrool vl vaalvlvee

Checking the lowering speedChecking the lowering speed

The lowering speed of the fork carriage is checked with the load on the forks specifiedThe lowering speed of the fork carriage is checked with the load on the forks specified

on the truck machine plate.on the truck machine plate.

Check the actual lowering speed with the table below.Check the actual lowering speed with the table below.

Important! Important! 
In accordance with EN 1726 a load must not be lowered faster than 0.6 m/s.In accordance with EN 1726 a load must not be lowered faster than 0.6 m/s.

If the correct lowering speed cannot be achieved then the electrical signal from theIf the correct lowering speed cannot be achieved then the electrical signal from the

control unit to control unit to the solenoid valves should be checked first, in the solenoid valves should be checked first, in accordance withaccordance with "Adjusting"Adjusting

the regulator, electric valve" on page the regulator, electric valve" on page 8.288.28..

The hydraulic valve is then The hydraulic valve is then adjusted in accordance withadjusted in accordance with "Adjusting the lowering speed"Adjusting the lowering speed

valve in the electric valve in the electric hydraulic valve" on page 8.28hydraulic valve" on page 8.28..

Adjusting the regulator, electric valveAdjusting the regulator, electric valve

See section 10.See section 10.

Adjusting the lowering speed valve in the electric hydraulicAdjusting the lowering speed valve in the electric hydraulic

valvevalve

As a first step all As a first step all the the control unit settings should always be checked before a hydraulicthe the control unit settings should always be checked before a hydraulic

adjustment is made.adjustment is made.

See section 10.See section 10.

Table 8.4Table 8.4

  

MMaasst  t  ttyyppee LLoowweerriinng  g  ssppeeeed  d  mm//ss

A  A  116600 mmaax  x  00..66

A  A  220000//TTFF mmaax  x  00..55
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HyHydrdrauaulliic sc sysystetem / m / RReepapaiir r ininststruructctiioonns / s / CCoonntrtrool vl valalveve 88.2.299

If the correct If the correct lowering speed has not been obtained (seelowering speed has not been obtained (see "Checking the lowering speed""Checking the lowering speed"

on page 8.28on page 8.28) adjust the lowering ) adjust the lowering speed valve mounted on the hydraulic valve, see pos.speed valve mounted on the hydraulic valve, see pos.

1 figure1 figure 8.128.12, until the correct lowering speed is obtained., until the correct lowering speed is obtained.

Adjusting the working pressureAdjusting the working pressure
1.1. Place Place the mthe max tax truck ruck load load on ton the forhe forks (sks (specifpecified on ied on the trthe truck uck machmachine pine plate).late).

2.2. UnsUnscrecrew thw the ade adjustjustining scg screwrew, po, pos. 2 s. 2 see see figufigurere8.128.12, two turns to the left., two turns to the left.

3.3. At the At the same tsame time aime as the lis the lift funcft function fotion for the for the fork cark carriagrriage is ae is actuactuated, ted, screw screw in thein the

adjusting screw until the fork carriage begins to lift fradjusting screw until the fork carriage begins to lift from the floor, and then screwom the floor, and then screw

in an additional ¼ of a turn and lock.in an additional ¼ of a turn and lock.

4.4. FinallFinallyy, perf, perform reorm repeatpeated lifted lifting opeing operatiorations to ens to ensunsure that re that the lifthe lifting cating capacpacity isity is

sufficient.sufficient.

55.. SSeeaall!!

Emergency lowering valveEmergency lowering valve
The emergency lowering valve is used to lower the forks during power failure.The emergency lowering valve is used to lower the forks during power failure.

Warning! Warning! 

Make sure the forks can be lowered sMake sure the forks can be lowered safely before the emergency lowering valve isafely before the emergency lowering valve is

opened.opened.

1.1. Open Open the the emergemergency ency lowerilowering vang valve lve (3) u(3) using sing a 2.a 2.5 mm 5 mm hexahexagon gon wrencwrench.h.

2.2. TigTighten hten the the emergemergencency lowy lowering ering valvvalve (3e (3) whe) when thn the fore forks ks are loare loweredwered..

Figure 8.12Figure 8.12 Electrically operated proportional valveElectrically operated proportional valve
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8.8.3030 HyHydrdrauaulil ic c sysyststem em / / ReRepapair ir iinsnstrtrucucttioions ns / H/ Hydydrrauaulliic pc pumump p momototorr

Hydraulic pump motorHydraulic pump motor

Dismantling the hydraulic pump motorDismantling the hydraulic pump motor

1.1. Lift the Lift the forks tforks to their o their highhighest poest positiosition to lon to lower thwer the hydre hydraulic aulic oil leoil level in vel in the tathe tank,nk,

thus reducing oil leakage at the pump shaft when the motor is rthus reducing oil leakage at the pump shaft when the motor is removed.emoved.

Warning! Warning! 

Do not work under the forks.Do not work under the forks.

2.2. DiDiscscononnenect thct the bae battettery elry elecectrtricaicallylly..

3.3. Open Open the mathe machinchine hoe housing using covecover and r and relearelease thse the cable cables to tes to the hhe hydrauydraulic molic motortor..

4.4. LoosLoosen then the ree retainintaining bolg bolts tts that hhat hold old the pthe pump ump at the at the hydrahydraulic ulic motomotor.r.

5.5. LoosLoosen anen and remd remove thove the bole bolts thts that hoat hold thld the clae clamp romp round und the hthe hydrauydraulic mlic motorotor..

6.6. RemovRemove the the looe loosensened reed retainitaining bng bolts olts and and relearelease thse the pue pump fromp from thm the hyde hydraulicraulic

motor. Lift off the motor. Lift off the hydraulic motor.hydraulic motor.

Important! Important! 

Check that the connector is turned in the Check that the connector is turned in the right direction and that the motor andright direction and that the motor and

pump journals come at 90° in relation to each other.pump journals come at 90° in relation to each other.

Assemble in the reverse order.Assemble in the reverse order.

Important! Important! 

Grease in the pump journal before fitting!Grease in the pump journal before fitting!

Figure 8.13Figure 8.13 Hydraulic pump motorHydraulic pump motor
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Hydraulic pump motor ALLHydraulic pump motor ALL

If there is a If there is a change in the performance of the motor it should be inspected inside. Thechange in the performance of the motor it should be inspected inside. The

brushes are one of the most common sources of a fault.brushes are one of the most common sources of a fault.

The brushes can become worn out, or stick The brushes can become worn out, or stick in their holders. In both cases inadequate con-in their holders. In both cases inadequate con-

tact between the brushes and the tact between the brushes and the commutator can lead to serious damage to tcommutator can lead to serious damage to the commu-he commu-

tator surface.tator surface.

When should the brushes be replaced?When should the brushes be replaced?

•• If a brusIf a brush canh cannot mnot movove freee freely in thly in the brue brush hosh holdelderr. T. To cheo check thick this the brs the brusush hoh holdelderr

must first be released from the brush rocker. The force from the brush springmust first be released from the brush rocker. The force from the brush spring

should then press out the brush from the brush holder as far as should then press out the brush from the brush holder as far as permitted by thepermitted by the

cable.cable.

•• If a brIf a brush ush is apis apprproacoachinhing thg the ene end of id of its usts useabeable lile life. Tfe. The lehe lengtngth of th of the bhe brusrushes hes musmustt

never be less than 10 mm (a new brush has a never be less than 10 mm (a new brush has a length of 17 mm). Since this is diffi-length of 17 mm). Since this is diffi-

cult to measure, cult to measure, there is another alternative. Measure the difference there is another alternative. Measure the difference between thebetween the

cable and the slot in cable and the slot in the brush holderthe brush holder. The difference should be at least 1 . The difference should be at least 1 mm. Evenmm. Even

if the difference should be slightly larger it is rif the difference should be slightly larger it is recommended to replace the brushes,ecommended to replace the brushes,since their residual service-life may be shorter than the time to the since their residual service-life may be shorter than the time to the next inspection.next inspection.

Replacing the brushesReplacing the brushes

The actual brushes cannot be replaced since they are The actual brushes cannot be replaced since they are included in a set consisting of included in a set consisting of brush,brush,

brush holder and spring. These can be brush holder and spring. These can be installed as follows.installed as follows.

1.1. RelReleasease the ce the cablables froes from the tm the termerminainals on tls on the mohe motor (ptor (posos. 1 figu. 1 figurere 8.148.14).).

2.2. ReleaRelease thse the thre through ough bolts bolts from from the rthe rear eear end hend head ad on thon the moe motor (ptor (pos. os. 2 fig2 figureure 8.148.14).).

3.3. LiLift ft ththe me mototor or ouout ot of tf the he trtrucuck.k.

4.4. PlPlacace e ththe me mototor or on on itits ds dririve ve enend.d.

Figure 8.14Figure 8.14
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8.8.3232 HyHydrdrauaulil ic sc sysysttem em / R/ Repepaiair ir insnstrtrucucttioions ns / H/ Hydydrrauaulliic pc pumump p momototor Ar ALLLL

5.5. RelReleasease the the nue nuts ots on tn the the tererminminals als (po(pos. s. 3 fi3 figugurere 8.148.14). If the motor has a return). If the motor has a return

earth cable the earth connection on the rear end head of the motor earth cable the earth connection on the rear end head of the motor should also beshould also be

released (pos. 4 figurereleased (pos. 4 figure 8.148.14).).

6.6. ReReleleasase the the ree rear ear end hnd heaead (pd (posos. 5 f. 5 figigururee 8.148.14). Make sure that the ). Make sure that the terminals remainterminals remain

in their positions.in their positions.

7.7. DiscoDisconnecnnect all t all four four brusbrushes hes by lby loosenoosening ing the sthe screwcrews, pos, pos. s. 1 fig1 figureure 8.158.15 - A. - A.

Now press each brush set to the commutator pos. 2 figureNow press each brush set to the commutator pos. 2 figure 8.158.15 - B. Remove the - B. Remove the

brush set from the brush rocker - brush set from the brush rocker - C. The old brush set is replaced with a new C. The old brush set is replaced with a new set inset in

the reverse order. It is recommended to replace each brush the reverse order. It is recommended to replace each brush set separately to avoidset separately to avoid

confusion. Make sure that each brush set is replaced with the correct part, iconfusion. Make sure that each brush set is replaced with the correct part, in othern other

words one that has the cable on the correct side. (The service kit words one that has the cable on the correct side. (The service kit consists of twoconsists of two

matching pairs of brush sets!)matching pairs of brush sets!)

8.8. TTigighthten en ththe sce screreww, p, posos. 1 . 1 figfigururee 8.158.15, to approx. 1.3-1.8 Nm., to approx. 1.3-1.8 Nm.

9.9. ReplaReplace the ce the terminterminals in als in the slthe slots in ots in the reathe rear end r end heahead, and, and repld replace iace it on tht on the motoe motorr..

Check that there is a washer between the rotor and end head (pos. 2 figureCheck that there is a washer between the rotor and end head (pos. 2 figure 8.158.15))

and that the holder is held in place with a and that the holder is held in place with a tooth and slot on the casing in the respec-tooth and slot on the casing in the respec-

tive end.tive end.

10.10. Fit the throFit the through boltugh bolts and put the mos and put the motor bactor back in the truck. Tk in the truck. Tighteighten the bolts ton the bolts to

approx. 4.8-6.8 Nm.approx. 4.8-6.8 Nm.

111.1. TigTighten thten the termhe terminals tinals to 10-1o 10-14 Nm (p4 Nm (pos. 3 figos. 3 figureure 8.148.14).).

12.12. ReplaReplace thce the cae cables bles to thto the mote motor teror terminalminals.s.

Figure 8.15Figure 8.15
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Tips to prolong the service-life of the motorTips to prolong the service-life of the motor

•• RapRapid wid wear oear of bruf brushshes aes and cnd commommutautator tor is ois ofteften can causeused by d by oiloil. Oi. Oil or gl or grearease ise iss

burned by the sparks that develop at the burned by the sparks that develop at the brushes, which leaves a residue of abrasivebrushes, which leaves a residue of abrasive

ash. If oil or grease is ash. If oil or grease is found in the motor the cause of this must be efound in the motor the cause of this must be eliminatedliminated

immediately.immediately.

•• NevNever over overlerload oad the mthe motootorr. Bru. Brushshes thes that havat have beee been intn intensensely oely oververheaheated eted expaxpandnd
permanently and can fasten in the permanently and can fasten in the brush holders.brush holders.

•• The The lifelifespaspan of tn of the bhe brusrushes hes not onot only dnly depeepends onds on thn the loe load, bad, but aut also olso on hon how worw worn then the

commutator is. The commutator should have a commutator is. The commutator should have a smooth, level, greyish-black sur-smooth, level, greyish-black sur-

face. A worn cface. A worn commutator must be machined (never use abrasive paper, a whetommutator must be machined (never use abrasive paper, a whet

stone or file!) to a surface fstone or file!) to a surface fineness of ineness of Ra = 0.8-1.8 Ra = 0.8-1.8 µµm and a maximum m and a maximum offset ofoffset of

0.03 mm (with the rotor 0.03 mm (with the rotor resting in the bearing seats). For the service-life of theresting in the bearing seats). For the service-life of the

commutator it is better to machine it a little and more often, than seldom and a lot.commutator it is better to machine it a little and more often, than seldom and a lot.

The minimum diameter of the commutator is 40.8 mm.The minimum diameter of the commutator is 40.8 mm.

•• The mThe mototor muor must nost not be et be expoxposed tsed to fulo full loal loadinding img immedmediatiately aely aftefter chr changanging ing thethe

brushes.brushes.

•• LooLook for sk for signigns of os of oververheaheatinting on thg on the wine windindings, dgs, dark ark patpatcheches, bs, brittrittle ole or burr burned ined insnsu-u-

lation, and damage to lation, and damage to the soldering on the commutator. If the motor is damaged inthe soldering on the commutator. If the motor is damaged in
this way it is no lthis way it is no longer serviceable.onger serviceable.

•• If poIf possssibleible, rem, remove ove dusdust ant and dird dirt frot from the im the insnside oide of the mf the motootor witr with comh comprepressessed aid airr..

•• A dirtA dirty coy commummutattator sor shouhould alld alwayways be cs be clealeaned wned with ith a clea clean clan cloth oth moimoiststeneened wid withth

petrol (do not use waste cotton since it sheds fibres), and carefully blown cleanpetrol (do not use waste cotton since it sheds fibres), and carefully blown clean

with compressed air.with compressed air.

•• If the bIf the bearearing bing brasrass los looks aoks as if it as if it are oure out of ot of oil (iil (i.e. v.e. very ery littlittle oile oil can l can be sebe seen oen on then the

rotor washer or on the brush holder) lubricate it rotor washer or on the brush holder) lubricate it with a little bearing grease.with a little bearing grease.
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8.8.3434 HyHydrdrauaulil ic c sysyststem em / / ReRepapair ir iinsnstrtrucucttioions ns / S/ Statabibilil iseser r cycylil indndererss

Stabiliser cylindersStabiliser cylinders

The stabiliser cylinders have in their The stabiliser cylinders have in their upper end a flexible attachment, the upper end a flexible attachment, the purpose ofpurpose of

which is to compensate for minor irregularities in the floorwhich is to compensate for minor irregularities in the floor

Dismantling and assembling the stabiliser cylindersDismantling and assembling the stabiliser cylinders
1.1. Run Run out out ththe ste stabiabiliseliser cr cyliylindenders rs comcomplepleteltelyy..

2.2. RemovRemove the e the cottecotter in thr in the uppe upper attaer attachmechment. Fint. First grirst grip the p the cylincylinder witder with one h one handhand,,

and then pull out the and then pull out the HCB bolt. This is because of the pretension in HCB bolt. This is because of the pretension in the spring unit.the spring unit.

3.3. Lift tLift the he stabilstabilisers isers slighslightly tly to reto release lease the the pretepretension nsion in thin the spe spring ring unit.unit.

4.4. PuPull ll ouout tt the he babatttterery py plulug.g.

5.5. ReReleleasase te the he hohoseses as and nd plplug ug ththemem..

6.6. RemRemove ove the lthe loweower screr screw thw that goat goes thes throurough thgh the pie pistoston rod n rod endend..

Dismantling and assembling, gasketsDismantling and assembling, gaskets

1.1. UnscreUnscrew thw the pise piston rton rod guod guide ide and pand pull ull the pithe piston ston rod ourod out of t of the cythe cylindelinder pipr pipe.e.

2.2. SuppSupport the ort the pistopiston rod in n rod in a vice a vice in the in the end thend that normat normally sally sits in thits in the strae straddle ddle lift. Ulift. Usese

protective jaws on the vice.protective jaws on the vice.

3.3. UnsUnscrecrew the nuw the nut and ret and removmove the gae the gaskesket holt holder wder with thith the piste piston seaon seals.ls.

Important! Important! 

Before fitting, all seals should be lubricated with Before fitting, all seals should be lubricated with hydraulic oil.hydraulic oil.

4.4. AsAssesembmble le in in ththe e rereveversrse oe ordrderer..

Figure 8.16Figure 8.16 Stabiliser cylinderStabiliser cylinder
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InstallaInstallation instruction for tion instruction for pipe couplingspipe couplings

TTo achieve a safe o achieve a safe and tight connection when installing pipe couplings in and tight connection when installing pipe couplings in the hydraulicthe hydraulic

system, the following points should be system, the following points should be taken into consideration:taken into consideration:

1.1. The pThe pipe ipe shoulshould be d be cut cut at rigat right anht angles gles by mby means eans of a of a pipe pipe cuttecutter (ser (see figue figurere8.178.17  

andand8.188.18) after which ) after which it is deburred internally and it is deburred internally and externallyexternally, and carefully cleaned., and carefully cleaned.

Important! Important! 

When using a pipe cutter the end of tWhen using a pipe cutter the end of the pipe becomes skew, with the formation ofhe pipe becomes skew, with the formation of

substantial burrs internally and externally. It is thereforsubstantial burrs internally and externally. It is therefore important to straightene important to straighten

the end of the pipe and remove the burrs, botthe end of the pipe and remove the burrs, both internally and externally.h internally and externally.

2.2. Oil the Oil the threathread and d and ring (dring (do not o not use nuse not greot grease). Pase). Put the ut the nut annut and ring d ring over thover the pipe pipee

end as shown in the figure. If the end as shown in the figure. If the ring cannot be worked over the pipe end it mustring cannot be worked over the pipe end it must

absolutely not be enlarged. File down the absolutely not be enlarged. File down the pipe end instead.pipe end instead.

3.3. Small Small pipe pipe dimendimensionsions can s can be fbe fitted ditted directlirectly in y in the cthe couplioupling cong connecnnected ted to theto the

machine part. Screw the nut by hand until it machine part. Screw the nut by hand until it lies flush with the ring, lies flush with the ring, press the pipepress the pipe

towards the shoulder in the coupling cone, and then tighten the nut a ¾ turn.towards the shoulder in the coupling cone, and then tighten the nut a ¾ turn.

Important! Important! 

The pipe must not follow round.The pipe must not follow round.

Figure 8.17Figure 8.17 Cut at right angles!Cut at right angles!

Figure 8.18Figure 8.18 Pipe cutterPipe cutter
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4.4. The rinThe ring will ng will now how have gave gripped ripped the pithe pipe, ape, and no nd no longelonger needr needs to bs to be prese pressed ased againsgainstt

the shoulderthe shoulder. Complete the fitting with an additional ¾ t. Complete the fitting with an additional ¾ turn of the nut. A mark onurn of the nut. A mark on

the nut simplifies following the specified torque, see figurethe nut simplifies following the specified torque, see figure 8.198.19..

5.5. LargLarger piper pipe dimee dimensionsions anns and coupd couplings lings in free in free pipepipes are ps are preferareferably fitbly fitted by ted by placplacinging

the coupling body in a vice. The length of the U-rthe coupling body in a vice. The length of the U-ring spanner should be 15 timesing spanner should be 15 times
the width of the nut (can be extended with a piece of pipe). Otherwise fit accordingthe width of the nut (can be extended with a piece of pipe). Otherwise fit according

to point 3.to point 3.

If several couplings of the same type are to be fitted, If several couplings of the same type are to be fitted, make sure that each pipe endmake sure that each pipe end

goes in the same coupling cone it was previously fitted in.goes in the same coupling cone it was previously fitted in.

Fitting is simplified if the Fitting is simplified if the nut is loosened and oil is applied between the frictionnut is loosened and oil is applied between the friction

surfaces.surfaces.

6.6. After After fittinfitting, relg, release ease the cthe cap nut ap nut and cand check heck that tthat the ring he ring has phas pressressed up ed up a visia visibleble

swelling in the area in front of it, swelling in the area in front of it, see figuresee figure 8.208.20. If not, give it . If not, give it another short turn. Itanother short turn. It

is of no importance whether the ring can still is of no importance whether the ring can still be turned.be turned.

Af i ibl lli h f d h h ld bAf i ibl lli h f d h h ld b fi d i h i ffi d i h i f

Figure 8.19Figure 8.19 A mark on the nut simplifies the specified torqueA mark on the nut simplifies the specified torque

Figure 8.20Figure 8.20 A visible swelling should have formed after tighteningA visible swelling should have formed after tightening

hydraulror 5.epshydraulror 5.eps
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the U-ring spanner, and without excessive force.the U-ring spanner, and without excessive force.
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Important! Important! 

Refitting: After a visible sRefitting: After a visible swelling has formed the nut should be fitted withoutwelling has formed the nut should be fitted without

extension of the U-ring spanner, and without excessive force.extension of the U-ring spanner, and without excessive force.

7.7. If the pIf the pipe ipe is to is to be bbe bent aftent after a er a couplcoupling, thing, the strae straight ight pipe pipe end send shoulhould have d have a lenga lengthth

of at least 2 of at least 2 nut heads, H.nut heads, H.

Long and heavily loaded pipes should be Long and heavily loaded pipes should be provided with pipe clips.provided with pipe clips.

8.8. Final aFinal assemssembly sbly shoulhould be dod be done wine with at lth at least east 1 turn 1 turn of the of the nut fronut from the m the point point wherewhere

it cannot be turned by hand.it cannot be turned by hand.

Figure 8.21Figure 8.21 Straight pipe length between bend and couplingStraight pipe length between bend and coupling

   

  
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Diagnosis and trouble shootingDiagnosis and trouble shooting

Symptom and ActionSymptom and Action

A number of fault symtoms have been listing in the table below with a A number of fault symtoms have been listing in the table below with a number of possiblenumber of possible
faults and repair procedures. It is therefore faults and repair procedures. It is therefore possible that other faults not listed can occur.possible that other faults not listed can occur.

Table 8.5Table 8.5

SSyymmppttoomm PPoossssiibblle  e  ffaauulltt AAccttiioonn

The lift motor runs butThe lift motor runs but

the fork carriage doesthe fork carriage does

not lift.not lift.

The lowering valve hasThe lowering valve has

 jammed and is open. jammed and is open.

1.1. ClClosose the the ve valalvve.e.

2.2. AdjuAdjust, or st, or remoremove anve any diy dirt in rt in thethe

valve.valve.

The lift motor runs butThe lift motor runs but

the fork carriage liftsthe fork carriage lifts

very slowly.very slowly.

ThThe me machachine ine is is ovoverlerloadoaded.ed. LiLightghten en ththe le loaoad.d.

The overflow valve isThe overflow valve is

defective.defective.

Adjust the valve to the rated weight.Adjust the valve to the rated weight.

An object has partiallyAn object has partially

blocked hoses, hydraulicblocked hoses, hydraulic

pipes or valves.pipes or valves.

Dismantle and clean.Dismantle and clean.

A hydraulic hose has beenA hydraulic hose has been

clenched.clenched.

Rearrange the hose and clamp itRearrange the hose and clamp it

secure.secure.

The lift motor emits aThe lift motor emits a

screeching noise justscreeching noise just

before the fork carriagebefore the fork carriage

reaches the top.reaches the top.

The oil level is too low in theThe oil level is too low in the

hydraulic tank.hydraulic tank.

1.1. FilFill up l up with with hydhydraulraulic oic oil.il.

When the tank is almost full, tryWhen the tank is almost full, try

with 0.1 litre at a time to avoidwith 0.1 litre at a time to avoid

overfilling.overfilling.

2.2. FinFind oud out tht the rease reason fon for tor the lohe loww

level, and rectify the fault.level, and rectify the fault.

The fork carriageThe fork carriage

cannot be lowered.cannot be lowered.

VValve does alve does not open onnot open on

return because of object inreturn because of object in

the system.the system.

Dismantle the valve and clean.Dismantle the valve and clean.

The hose rupture valve isThe hose rupture valve is

closed because the loweringclosed because the lowering

speed is too high.speed is too high.

Limit the lowering speed.Limit the lowering speed.

The hose rupture valve isThe hose rupture valve is

closed because the spring inclosed because the spring in

the valve is defective.the valve is defective.

Replace the hose rupture valve.Replace the hose rupture valve.

The fork carriageThe fork carriage

lowers too lowers too slowly.slowly.

The lowering valve orThe lowering valve or

lowering brake valve is dirtylowering brake valve is dirty

or defective.or defective.

1.1. Run tRun the mohe motor at ftor at full poull power fower for 1r 1

minute to see if the dirt isminute to see if the dirt is

released.released.

2.2. If noIf not, dt, dismanismantle tle the the valvvalve ane andd

clean it, or alternatively replaceclean it, or alternatively replace

defective parts.defective parts.

The oil filter is blocked andThe oil filter is blocked and
dirtydirty

Replace filter.Replace filter.
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The fork carriageThe fork carriage

lowers too qulowers too quicklyickly..

The lowering brake valve isThe lowering brake valve is

defective.defective.

Replace the lowering brake valve.Replace the lowering brake valve.

The lowering brake valve isThe lowering brake valve is

incorrectly adjusted.incorrectly adjusted.

Adjust the lowering brake valve.Adjust the lowering brake valve.

Hydraulic oil flows outHydraulic oil flows out

through the air filter.through the air filter.

OOiil  l  lleevveel  l  ttooo  o  hhiigghh.. RReedduucce  e  tthhe  e  ooiil  l  lleevveel  l  tto  o  tthhe  e  ccoorrrreecctt

level.level.

TThhe  e  ooiil  l  ffooaammss.. RReeppllaacce  e  wwiitth  h  ooiil  l  wwiitth  h  tthhe  e  ccoorrrreecctt

properties.properties.

ConCondensdensatiation in the oon in the oil tankil tank.. DraiDrain the oin the oil out of thl out of the tank ane tank and filld fill

with new hydraulic oil to the correctwith new hydraulic oil to the correct

level.level.

The fork carriageThe fork carriage

bounces when lifting.bounces when lifting.

Air Air in tin the hhe hydrydrauliaulic syc systemstem.. BleeBleed thd the sye system stem thrthrough ough the the lifliftt

cylinders.cylinders.

The hydraulic oilThe hydraulic oil

smells of sulphur.smells of sulphur.

The oil separators in theThe oil separators in the

hydraulic oil are destroyed.hydraulic oil are destroyed.

1.1. ChanChange tge the ohe oil ail and fnd filteilterr..

2.2. FlusFlush thh the come completplete syse system wtem withith

new hydraulic oil.new hydraulic oil.Motor oil has been used andMotor oil has been used and
caused the hydraulic oil tocaused the hydraulic oil to

emulsify with water, whichemulsify with water, which

has then rotted.has then rotted.

Table 8.5Table 8.5

SSyymmppttoomm PPoossssiibblle  e  ffaauulltt AAccttiioonn
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Edition 2002B Edition 2002B 

9 9 LifLift t cylinderscylinders

Design and functionDesign and function

IntroductionIntroduction

The lift cylinders consist of single-acting hydraulic cylinders, where hydraulic oil isThe lift cylinders consist of single-acting hydraulic cylinders, where hydraulic oil is

pumped into the cylinder and presses out pumped into the cylinder and presses out the piston rod.the piston rod.

When the driver activates the lowering function the cylinders are pressed together byWhen the driver activates the lowering function the cylinders are pressed together by

means of a control valve releasing oil out from the cylinders. They are then pushedmeans of a control valve releasing oil out from the cylinders. They are then pushed

together by the weight of the forks, at the same time as the oil rettogether by the weight of the forks, at the same time as the oil returns to the hydraulic tank.urns to the hydraulic tank.

As opposed to the lift cylinders, the side stabiliser cylinders are double-acting. This meansAs opposed to the lift cylinders, the side stabiliser cylinders are double-acting. This means

that a hydraulic oil also acts in the opposite direction and pushes the cylinder together.that a hydraulic oil also acts in the opposite direction and pushes the cylinder together.
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99..44 LLiifft  t  ccyylliinnddeerrs s /  /  RReeppaaiir  r  iinnssttrruuccttiioonns /  s /  GGeenneerraall

Repair instructionsRepair instructions

GeneralGeneral

Bleeding of cylinders with air screwBleeding of cylinders with air screw

Warning! Warning! 

When bleeding, the air screw must be When bleeding, the air screw must be opened no more than opened no more than approx. a half turn. Ifapprox. a half turn. If thethe

air screw is opened completely the oil will spurt out and the forks crash uncontrolla-air screw is opened completely the oil will spurt out and the forks crash uncontrolla-

bly to bottom position. The hose rupture valves do not function in this phase.bly to bottom position. The hose rupture valves do not function in this phase.

1.1. OpeOpen thn the air e air scscrew a rew a maxmaximuimum of am of apprpprox.ox.: one : one halhalf turf turn.n.

2.2. Check tCheck that thehat there is sre is suffiufficiencient oil in t oil in the hythe hydrauldraulic tanic tank and k and that ththat the pue pump domp does noes nott

suck air.suck air.
3.3. CarefCarefully ully run run the the cylincylinder der reprepeatedleatedly y betwebetween en its its end end pospositionsitions..

4.4. When When oil wioil withouthout air bt air bubbleubbles cos comes mes in thin the tane tank thk the cye cylindelinders hars have beve been ben bled.led.

5.5. AdjAdjust ust the the oil oil levlevel el in in the the hyhydradrauliulic tc tankank..

6.6. RepRepeaeatedtedly ly liflift ft from rom botbottom tom to to top top pospositioition.n.

7.7. Check Check that that the the forks forks do do not not bounbounce, ce, if sif so repo repeat eat the bthe bleedileeding ang againgain..

Bleeding of cylinders without air screwBleeding of cylinders without air screw

Cylinders without air screws are bled Cylinders without air screws are bled by running the cylinder rby running the cylinder repeatedly between its endepeatedly between its end

positions.positions.

Figure 9.1Figure 9.1 Example, air screw.Example, air screw.
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Important! Important! 

Check the oil level Check the oil level regularly.regularly.

  

LLifi ft ct cylyliindndeerrs / s / ReReppaaiir ir innststruructctiioonns / Fs / Freree-e-l il ifft  ct cylyliinnddeer Tr TFV FV / D/ DTFTFVV 99.5.5

Free-lift cylinder TFV / DTFVFree-lift cylinder TFV / DTFV

Dismantling and assemblingDismantling and assembling

1.1. RemovRemove the e the retainretaining ing screw screw that hthat holds olds the the lower lower end end of thof the cyle cylinderinder..

2.2. Lower Lower down tdown the fohe forks, rks, e.g. oe.g. on a pan a pallet, sllet, so that o that the chthe chain sain slackenlackens. Rs. Removemove thee the
chain pin that goes tchain pin that goes through the chain bolt on the hrough the chain bolt on the cylinder, and place the chain overcylinder, and place the chain over

the back of the fork carriage.the back of the fork carriage.

3.3. ReleaRelease tse the fohe fork cark carriagrriage froe from the m the mast mast by liby lifting fting up the up the inneinner masr mast witt with theh the

hydraulic pump. Reverse the truck away.hydraulic pump. Reverse the truck away.

4.4. Lower Lower down down so thso that aat all the ll the cylincylinders ders are pare pusheushed tod together gether compcompletelyletely..

5.5. LoosLoosen the en the boltbolts that s that hold hold the clthe clamp aamp at the t the top entop end of td of the cyhe cylindelinder, wr, withouithoutt

removing it.removing it.

6.6. LoLoososen en anand dd disiscoconnnnecect tht the oie oil pil pipepe..

7.7. RemRemove ove ththe ce clamlamp, p, and and liflift out out tht the cye cylinlinderder..

88.. PPlluug g tthhe e ooil il ppipipee..

9.9. AsAssesembmble le in in ththe re revevererse se orordederr..

Dismantling and assemblingDismantling and assembling

1. 1. SupSupporport the t the lowlower eer end nd of tof the che cyliylindender in r in a va viceice..

Important! Important! 

Risk of deformation, use moderate force.Risk of deformation, use moderate force.

2.2. ReRemomove ve ththe ce cirirclclipip, p, posos. 1. 1 see Figure 9.2see Figure 9.2, and remove the yoke, pos. 2., and remove the yoke, pos. 2.

3.3. PlaPlace a cce a contontainainer foer for oil r oil spispillallage uge undender the cr the cyliylindenderr..

4.4. RemovRemove the e the top ntop nut, pout, pos. 3, ws. 3, with a ith a suitasuitable tooble tool and tl and take it oake it off thff the pise piston roton rod.d.

5.5. TTakake e ouout tt the he pipistston on rorod.d.

6.6. RemovRemove the e the seal, seal, pospos. 4, a. 4, and guind guide rinde rings, pgs, pos. 5, os. 5, on thon the pise piston. Uton. Use a tse a thin thin tool tool thathat

will not scratch.will not scratch.

7.7. RemovRemove the e the seal, seal, pospos. 6, a. 6, and scnd scraperraper, pos, pos. 7, fro. 7, from the tm the top nop nut and ut and O-ringO-ring, pos. , pos. 8.8.

8.8. CleClean alan all pal parts anrts and chd check feck for daor damagmage. Ree. Replaplace if nece if necescessarsaryy..

Note! Note! 

Always use original spare parts for maximum safety and service-life.Always use original spare parts for maximum safety and service-life.
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99.6.6 LLifi ft ct cylyliindndeerrs / s / RRepepaaiir ir innststrruuctctiioonns / Fs / Frreee-e-l il ifft  ct cylyliinnddeer Tr TFV FV / D/ DTFTFVV

9.9. AsseAssemble in mble in the revthe reverse oerse orderrder. Lub. Lubricate ricate all paall parts wirts with hydth hydraulraulic oil ic oil before before fittingfitting..

Figure 9.2Figure 9.2 Free-lift cylinder TFV/DTFVFree-lift cylinder TFV/DTFV

09 09 002_A-Ergo_FrilCyl.e002_A-Ergo_FrilCyl.epsps
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LLifi ft ct cylyliindndeerrs / s / ReReppaaiir ir innststrruuctctiioonns / s / LLiift ft cycylliinndder er TTV/V/TTFVFV//DTDTFFVV 99.7.7

Lift cylinder TV/TFV/DTFVLift cylinder TV/TFV/DTFV

Dismantling and assemblingDismantling and assembling

1.1. Lift the Lift the forks uforks until thntil the inne inner maser mast is rat is raised ised approapprox. 20 x. 20 mm, plmm, place wace woodeooden blocn blocksks

under the inner mast, and lower it down onto the under the inner mast, and lower it down onto the blocks.blocks.

2.2. LooLoosen sen the the uppupper er retaretainiining ng scrscrewsews, p, posos. 1. 1 see Figure 9.3see Figure 9.3..

3.3. LowLower der down own the the cylicylindender to r to cocomprmpresessed sed pospositioition.n.

4.4. LooLoosensen, d, discisconnonnectect, a, and nd pluplug g the the oil oil pippipe.e.

5.5. ReRemomove tve the rhe retetaiainining ng scscrereww, p, posos. 2. 2 see Figure 9.3see Figure 9.3..

6.6. LiLift ft oout ut ththe ce cyylilinndederr..

7.7. AsAssesembmble le in in ththe re revevererse se orordederr..

Figure 9.3Figure 9.3 Lift cylinder TV/TFV/DTFVLift cylinder TV/TFV/DTFV

09 003_09 003_A-Ergo_DemDTFVA-Ergo_DemDTFV.eps.eps
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99.8.8 LLifi ft ct cylyliindndeerrs / s / RRepepaaiir ir innststrruuctctiioonns / s / LLiifft ct cylyliinndeder Tr TVV//TTFVFV//DTDTFFVV

Dismantling and assemblingDismantling and assembling

1.1. NotNote he how ow far far the the adjadjusustinting sg screcreww, p, posos. 1. 1 see Figure 9.4see Figure 9.4, is screwed into the piston, is screwed into the piston

rod end (required when fitting).rod end (required when fitting).

2.2. UnUnscscrerew thw the ade adjujuststining scg screreww, po, pos. 1s. 1..

3.3. SupSupporport tt the he lowlower er enend of d of the the cycylinlinder der in in a via vice.ce.

Important! Important! 

Risk of deformation, use moderate force.Risk of deformation, use moderate force.

4.4. PlaPlace a coce a contantaineiner for or for oil spil spillillage age undunder ther the cye cylinlinderder..

5.5. LoosLoosen the en the top ntop nut, pout, pos. 2, s. 2, and rand removemove it, ae it, and taknd take oue out the pt the pistoiston rod, pn rod, pos. os. 3.3.

6.6. RemRemove ove the sthe sealiealing ring rings ngs and gand guiduides, pes, posos. 4 and 9. 4 and 9, fro, from the tom the top nut.p nut.

7.7. RemRemove ove the gthe guiduide rie ringsngs, po, pos. 5, s. 5, frofrom thm the pie pistoston ron rod.d.

8.8. CleaClean all pn all partarts and cs and checheck for dk for damaamage. Rge. Repeplaclace if nece if necessessaryary..
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Figure 9.4Figure 9.4 Lift cylinder TV/TFV/DTFVLift cylinder TV/TFV/DTFV

  

LLifi ft ct cylyliindndeerrs / s / ReReppaaiir ir innststrruuctctiioonns / s / LLiift ft cycylliinndder er TTV/V/TTFVFV//DTDTFFVV 99.9.9

Note! Note! 

Always use original spare parts for maximum safety and service-life.Always use original spare parts for maximum safety and service-life.

9.9. AssemAssemble in ble in the revthe reverse oerse orderrder. Lubr. Lubricate icate all paall parts witrts with hydrh hydraulic aulic oil boil before fefore fittingitting..
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99.1.100 LLifi ft ct cylyliindndeerrs / s / RRepepaaiir ir innststrruuctctiioonns / s / LLiift ft cycylliinndeder Tr T

Lift cylinder TLift cylinder T

Dismantling and assemblingDismantling and assembling

1.1. LoweLower down r down the fthe forks, orks, e.g. oe.g. on a pan a pallet, sllet, so that o that the chthe chain slain slackenackens. Rs. Remove emove the spthe splitlit

pin bolt, pos. 1,pin bolt, pos. 1, see Figure 9.5see Figure 9.5, that sits in the top end of the cylinder., that sits in the top end of the cylinder.

2.2. RemRemove ove the cthe chahain anin and plad place it ovce it over ther the bace back of thk of the fore fork carrk carriagiage.e.

3.3. ReleaRelease thse the fork e fork carrcarriage iage from thfrom the mae mast by st by liftinlifting up g up the the inneinner mast r mast with thwith thee

hydraulic pump. Reverse the truck away.hydraulic pump. Reverse the truck away.

4.4. Place Place a wooda wooden ben block ulock under nder the inthe inner mner mast, 1ast, 10-15 c0-15 cm thim thick, ack, and cand carefulrefully lowely lowerr

the inner mast until it the inner mast until it rests on the block.rests on the block.

5.5. SecuSecure the re the cylincylinder sder so tho that it cat it cannoannot drot drop oup out of tt of the mahe mast! st! RemoRemove the ve the circlicirclip, pp, pos.os.

2, and remove the 2, and remove the lower retaining screw, pos. 3.lower retaining screw, pos. 3.

6.6. CarefCarefully lully lower sower so that o that the pithe piston ston rod corod comes omes out out of the yf the yoke, oke, pospos. 4. Wh. 4. When then thee

piston rod is completely pushed in, remove the oil pipe and return piston rod is completely pushed in, remove the oil pipe and return pipe, and tiltpipe, and tilt

forward the cylinder and lift it forward the cylinder and lift it out.out.

7.7. AsAssesembmble le in in ththe e rereveversrse oe ordrderer..

Figure 9.5Figure 9.5 Lift cylinder TLift cylinder T
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LiLifft ct cylyliinnddeerrs / s / RReeppaaiir ir innststrruuctctiioons ns / / LLifi ft t cycylliindndeer r TT 99.1.111

Dismantling and assemblingDismantling and assembling

1.1. PlaPlace the cce the cyliylindender on a benr on a bench witch with the chh the chain atain attactachmehment facnt facing doing down.wn.

2.2. LoLoososen en anand rd rememovove the the toe top np nutut, p, posos. 1. 1 see Figure 9.6 see Figure 9.6, with a hook spanner., with a hook spanner.

3.3. Pull oPull out the ut the piston piston rod, prod, pos. 2os. 2, and , and placplace it cae it carefully refully on thon the bene bench to ch to avoiavoidd

damaging it.damaging it.

4.4. ReRemomove tve the phe parartsts, po, pos. 3s. 3, 4, , 4, 5, 65, 6, 7 a, 7 and 8nd 8..

5.5. CleClean alan all pal parts anrts and chd check feck for daor damagmage. Ree. Replaplace if nece if necescessarsaryy..

Note! Note! 

Always use original spare parts for maximum safety and service-life.Always use original spare parts for maximum safety and service-life.

6.6. AssemAssemble in ble in the revthe reverse oerse orderrder. Lubr. Lubricate icate all paall parts witrts with hydrh hydraulic aulic oil boil before fefore fittingitting..

Figure 9.6Figure 9.6 Lift cylinder TLift cylinder T
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Edition 2005B Edition 2005B 

10 10 Electrical Electrical systemsystem

GeneralGeneral

Safety proceduresSafety procedures

GeneralGeneral

arn ng arn ng 

Working with electrical vehicles can result in Working with electrical vehicles can result in personal injury.personal injury.

 DuriDuring ang all wll work ork on thon the ele electrectrical ical syssystem, tem, or in or in its iits immemmediatdiate vice vicinitinityy, rin, rings, wgs, watcatcheshes

and other metal objand other metal objects must be removed since the battery hects must be removed since the battery has such a capacity that aas such a capacity that a

short circuit over such an object can result in very serious burn injuries.short circuit over such an object can result in very serious burn injuries.

•• WWorkiorking wng with ith electelectrical rical vehivehicles cles can can resuresult in lt in perspersonal onal injuryinjury. Al. All tel testinsting, tg, troublerouble
shooting and adjusting must be carried shooting and adjusting must be carried out by authorised personnel. The driveout by authorised personnel. The drive

wheel should run free of the floor and be wheel should run free of the floor and be able to rotate freely during work.able to rotate freely during work.

Electronic regulatorsElectronic regulators

•• All eAll eleclectrontronic ric regegulaulators tors in in the the trutruck hck have ave mulmultiptiple sle safeafety sty sysystemtems.s.

•• WheWhen repn replaclacing oing or repr repairairing thing the ele electectronronic regic regulaulatortors, or rs, or remoemoviving cang cablebles, ths, thee

battery should always be battery should always be disconnected.disconnected.

Important! Important! 

Incorrectly connected battery cables can destroy the Incorrectly connected battery cables can destroy the electronic regulators.electronic regulators.

Warning! Warning! 

During all work on the truck the drive wheel must be lifted During all work on the truck the drive wheel must be lifted up from the floor toup from the floor to

prevent accidents prevent accidents occurring.occurring.

Watches and other metal objects should be Watches and other metal objects should be removed to avoid burn injuries.removed to avoid burn injuries.

After the power has been disconnected to the regulator and work or trouble shooting isAfter the power has been disconnected to the regulator and work or trouble shooting is

toto be carried out there may be carried out there may still be voltage remaining in the constill be voltage remaining in the condensers for a few minutes,densers for a few minutes,

so for this so for this reason observe care when working with current-carrying tools during thesereason observe care when working with current-carrying tools during these

fewfew minminuteutes.s.
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1100..44 EElleeccttrriiccaal  sl  syysstteem /  m /  GGeenneerraal  /  l  /  SSaaffeetty cy chheecckk

Safety checkSafety check

Important! Important! 

The function of the external The function of the external components in the steering servo system should becomponents in the steering servo system should be

checked after every service and after all work carried out in checked after every service and after all work carried out in the electrical system.the electrical system.

All function tests of the safety system should be carried out with the truck speedAll function tests of the safety system should be carried out with the truck speed
controller in neutral.controller in neutral.

The steering servo systemThe steering servo system

The steering servo system has a number of safety monitors, partly to check the regulatorThe steering servo system has a number of safety monitors, partly to check the regulator

circuits but also to ccircuits but also to check external circuits and components such as the steering wheelheck external circuits and components such as the steering wheel

sensorsensor, steering motor , steering motor and end position sand end position sensors.ensors.

A function test of the A function test of the steering servo system safety functions should result in it steering servo system safety functions should result in it not beingnot being

possible to activate the control system and drive system, and also that it should not bepossible to activate the control system and drive system, and also that it should not be

possible to put the possible to put the brake in unbraked position.brake in unbraked position.

The monitoring system for the The monitoring system for the steering wheel sensor and its cabling are steering wheel sensor and its cabling are checked bychecked by

separating the connector to the steering separating the connector to the steering wheel sensorwheel sensor, which should result in , which should result in an erroran error
code, seecode, see "Error codes, steering servo regulator, EPS" on page 10.61"Error codes, steering servo regulator, EPS" on page 10.61..

The steering motor monitor system is checked by disconnecting a cable connection to theThe steering motor monitor system is checked by disconnecting a cable connection to the

motor, either on the motor or on the regulator. An error code should then be shown whenmotor, either on the motor or on the regulator. An error code should then be shown when

turning the steering wheel, seeturning the steering wheel, see "Error codes, steering servo reg"Error codes, steering servo regulator, EPS" on page 10.61ulator, EPS" on page 10.61..

One dangerous moment is if the end position switches for the steering function areOne dangerous moment is if the end position switches for the steering function are

activated when the wheel is not in the actual end position. This is monitored by theactivated when the wheel is not in the actual end position. This is monitored by the

regulator sensing whether the sensor is actuated even if the wheel moves away from theregulator sensing whether the sensor is actuated even if the wheel moves away from the

sensor. Test this by strapping terminal 2 and 3 in the end position sensor contactors, seesensor. Test this by strapping terminal 2 and 3 in the end position sensor contactors, see

S4 and S5 in S4 and S5 in the wiring diagram, Wiring Diagram Handbook, steer from the the wiring diagram, Wiring Diagram Handbook, steer from the respectiverespective

sensor and check that an error code is shown, seesensor and check that an error code is shown, see "Error codes, steering "Error codes, steering servo regulator,servo regulator,

EPS" on page 10.61EPS" on page 10.61..

Drive motor systemDrive motor system

The monitoring system checks that starting is The monitoring system checks that starting is done in the correct done in the correct orderorder, i.e. , i.e. that the speedthat the speed

controller does not give an output signal when the truck is started with the controller does not give an output signal when the truck is started with the key switch.key switch.

Thi f i i d b i hi ff h k i h h ldi h d ll iThi f i i d b i hi ff h k i h h ldi h d ll i

Figure 10.1Figure 10.1 Connector S4 and S5 seen from cable sideConnector S4 and S5 seen from cable side
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This function is tested by switching off the key switch, holding the speed controller inThis function is tested by switching off the key switch, holding the speed controller in

actuated position, and switching the key switch on again. The actuated position, and switching the key switch on again. The truck should then not movetruck should then not move

before the speed controller has been before the speed controller has been in neutral.in neutral.

  

EElleeccttrriiccaal  sl  syysstteem /  m /  GGeenneerraal  /  l  /  SSaaffeetty cy chheecckk 1100..55

TTesting of the esting of the motor circuit is motor circuit is not possible since it inot possible since it is a three-phase motor, and neither iss a three-phase motor, and neither is

it necessary.it necessary.

There are different systems that reduce the top speed of the truck and the lifting heightThere are different systems that reduce the top speed of the truck and the lifting height

and load of the forks. These systems are tested by lifting the and load of the forks. These systems are tested by lifting the forks over the switchingforks over the switching

height and loading them over the set weight. A tortoise should then be indicated on theheight and loading them over the set weight. A tortoise should then be indicated on the

MDI display, seeMDI display, see "Multi Function Display Indicator (MDI)" on "Multi Function Display Indicator (MDI)" on page 10.13page 10.13..
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1100.6.6 ElEleectctrriicacal sl syyststeem / m / GeGenneerraal / l  /  OpOpeerraatit ioonn, H, Haand nd tetermrmiinnaall

Operation, Hand terminalOperation, Hand terminal

The Hand terminal is The Hand terminal is connected to the regulators via a connected to the regulators via a 9-pole contactor9-pole contactor, connector C. In, connector C. In

the normal position this is covered by a rubber plug, which must be replaced after thethe normal position this is covered by a rubber plug, which must be replaced after the

Hand terminal has been disconnected.Hand terminal has been disconnected.

All the adjustments of settings in the regulators are made with the Hand All the adjustments of settings in the regulators are made with the Hand terminal.terminal.

The settings in the drive motThe settings in the drive motor regulator and the steering servo regulator can be checkedor regulator and the steering servo regulator can be checked

and adjusted by means of and adjusted by means of the six buttons on the the six buttons on the Hand terminal.Hand terminal.

Figure 10.2Figure 10.2 Hand terminal/programming tool for adjusting the settings on the regulatorsHand terminal/programming tool for adjusting the settings on the regulators

1 PARAM.1 PARAM. IMAXIMAX

BRAKINGBRAKING

 ACCEL. ACCEL.

MAX SP.MAX SP.

S.P.IS.P.I

S.P.IIS.P.II

B.RECERSEB.RECERSE

COMPENS.COMPENS.

R.BRAKER.BRAKE

SPEED ISPEED I

SPEED IISPEED II

SPEED IIISPEED III

I MOTI MOT

TEMPTEMP

V.MOTV.MOT

V.POT.V.POT.

V.BATTV.BATT

VMN.MOT.VMN.MOT.

2 TESTER2 TESTER

3 SAVE3 SAVE

4 RESTORE4 RESTORE

5 ALARMS5 ALARMS

6 ACCELERATOR6 ACCELERATOR

7 MOTOR DATA7 MOTOR DATA

BYPBYPASSASS FIEFIELD LD WEAWEAK..K..

M.SW.TESTM.SW.TEST

11 33 55

22 44 66

ROLL ROLL ENTER ENTER SETSET
ROLL ROLL OUT OUT SETSET
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EElelectctrir icacal sl sysystteem / m / GeGennereral al / O/ Oppeerraatit ioonn, H, Haannd td teerrmiminnalal 1100.7.7

See tableSee table 10.110.1 below for instructions how the terminal is used in the  below for instructions how the terminal is used in the menus.menus.

Table 10.1Table 10.1 Instructions for using the Hand terminalInstructions for using the Hand terminal

RReeqquuiirreed  d  ffuunnccttiioonn BBuuttttoonns  s  tto  o  uussee

TTo  o  ssccrroolll  l  ddoowwn  n  iin  n  tthhe  e  mmeennuuss:: RROOLLL  L  ((11))

TTo  o  ssccrroolll  l  uup  p  iin  n  tthhe  e  mmeennuuss:: RROOLLL  L  ((22))

TTo  o  ggo  o  iinntto  o  a  a  mmeennu  u  sseelleeccttiioonn:: EENNTTEER  R  ((33))

TTo o  iinnccrreeaasse  e  tthhe e  aaccttuuaal  l  sseet  t  vvaalluuee:: SSEET T ((55))

TTo  o  rreedduucce  e  tthhe  e  aaccttuuaal  l  sseet  t  vvaalluuee:: SSEET  T  ((66))

To exit a menu selection and save theTo exit a menu selection and save the

changed value:changed value:

OUT (4)OUT (4)

++

ENTER (3)ENTER (3)

To exit a menu selection withoutTo exit a menu selection without

saving:saving:

OUT (4)OUT (4)

++

OUT (4)OUT (4)

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

1100.8.8 ElEleectctrriicacal sl syyststeem / m / GeGenneerraal / l  /  OpOpeerraatit ioonn, H, Haand nd tetermrmiinnaall

All error messages are All error messages are also presented through the Hand terminal, seealso presented through the Hand terminal, see "Error codes" on"Error codes" on

page 10.56page 10.56..

TTo  o  sseelleecct  t  CCOONNFFIIG  G  MMEENNUU:: RROOLLL  L  ((11))

++

SET (5)SET (5)

Table 10.1Table 10.1 Instructions for using the Hand terminalInstructions for using the Hand terminal

RReeqquuiirreed  d  ffuunnccttiioonn BBuuttttoonns  s  tto  o  uussee
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ElElecectrtricical al sysyststem / em / DeDesisign gn anand fud funcnctition on / Ge/ Genenerral al fufuncnctitiononal al dedescscririptptioion, n, reregugulalatotorsrs 1010.9.9

Design and functionDesign and function

General functional description, regulatorsGeneral functional description, regulators

Figure 10.3Figure 10.3 Overview of communication channels, electrical systemOverview of communication channels, electrical system

11.. DrDrivive me moototor rr reeggululatatoorr

22.. CCaannBBuus s  lliinnk k 

3.3. SSteteererining sg serervo vo reregugulalatotorr

4.4. MuMultlti Fi Fununktktioion Dn Disisplplay ay (M(MDIDI))

55.. SSppeeed ed ccoonnttrorolllleerr
66.. DDrriivve e  mmoottoorr

77.. LLiifft t  ccoonnttrrooll

88.. EElleecctrtriiccaal l ppaanneell

99.. HHyyddrraauulliic c ppuummpp

1010.. HyHydrdrauaulilic c vavalvlvee

111.1. HydHydrauraulic lic cylcylindinderer, lif, liftt
1212.. StSteeeeriring ng whwheeeell

13.13. StSteereering ing seservo rvo momotortor

11

33
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88
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44
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1010.10.10 ElElectectrirical cal syssystem tem / D/ Desiesign gn anand fd fununctiction on / / GenGenereral al funfunctctionional al dedescrscriptiptionion, r, regegulaulatortorss

Communication between regulatorsCommunication between regulators

The brain in the system is the regulator for the driThe brain in the system is the regulator for the drive motor (1), which via Canlink (2)ve motor (1), which via Canlink (2)

communicates with the regulator for the steering servo motor (communicates with the regulator for the steering servo motor (3) and the Multi 3) and the Multi FunctionFunction

Display (MDI) (4).Display (MDI) (4).

The controller units have a self-diagnosis part The controller units have a self-diagnosis part that can generate error codes. These errorthat can generate error codes. These error

codes are presented on the MDI display (4) codes are presented on the MDI display (4) and in the Hand terminal (see and in the Hand terminal (see section 2, Specialsection 2, Special

tools). The MDI also presents the time the truck has been in operation and the battery tools). The MDI also presents the time the truck has been in operation and the battery status.status.

Drive motor regulatorDrive motor regulator

When the lever for theWhen the lever for the speed controller (5) is actuated thespeed controller (5) is actuated the drive motor regulator (1) sendsdrive motor regulator (1) sends

Figure 10.4Figure 10.4 Communication between regulatorsCommunication between regulators

Figure 10.5Figure 10.5 Overview of drive motor regulator, drive motorOverview of drive motor regulator, drive motor
https://www.besttruckmanuals.com/
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When the lever for the When the lever for the speed controller (5) is actuated the speed controller (5) is actuated the drive motor regulator (1) sendsdrive motor regulator (1) sends
a drive voltage to the drive motor (6). A a drive voltage to the drive motor (6). A pulse transducer in the upper bearing of the drivepulse transducer in the upper bearing of the drive

motor restores the motor speed to the regulator, which adjusts the drive voltage until itsmotor restores the motor speed to the regulator, which adjusts the drive voltage until its

speed corresponds to the speed speed corresponds to the speed control.control.

  

ElElectectrirical cal syssystetem / m / DesDesigign an and nd funfunctction ion / G/ Genenereral al funfunctictiononal al dedescrscripiptition, on, regregululatoatorsrs 1010.11.11

When the control lever for electrically controlled lifting (7) When the control lever for electrically controlled lifting (7) is actuated the regulator foris actuated the regulator for

the drive motor (1) sends a voltage to the drive motor (1) sends a voltage to the lift motor contactor (8), which starts the the lift motor contactor (8), which starts the liftlift

motor (9). The drive motor regulator also forwards via the motor (9). The drive motor regulator also forwards via the CAN link (2) the magnitudeCAN link (2) the magnitude

of the response on the control to the MDI (4) of the response on the control to the MDI (4) and the lift speed is then controlled by theand the lift speed is then controlled by the

MDI, which provides an equally high control voltage in proportion to MDI, which provides an equally high control voltage in proportion to the control level tothe control level to

the control valve (10), which in turn provides a proportionally equally high flow ofthe control valve (10), which in turn provides a proportionally equally high flow of

hydraulic oil to the lift chydraulic oil to the lift cylinder (11ylinder (11), which then provides the variable lifting and), which then provides the variable lifting and

lowering speed.lowering speed.

On trucks with manual hydraulic valves the modulation of the valve is controlled directlyOn trucks with manual hydraulic valves the modulation of the valve is controlled directly

by the position of the lift by the position of the lift leverlever..

Figure 10.6Figure 10.6 Overview of drive motor regulator, hydraulic pump motor, lift valve and liftOverview of drive motor regulator, hydraulic pump motor, lift valve and lift
cylindercylinder
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1010.12.12 ElElectectrirical cal syssystem tem / D/ Desiesign gn anand fd fununctiction on / / GenGenereral al funfunctctionional al dedescrscriptiptionion, r, regegulaulatortorss

Steering servo regulatorSteering servo regulator

When the steering wheel is turned a signal is sent via a step motor When the steering wheel is turned a signal is sent via a step motor on the steering wheelon the steering wheel

(12) to the regulator for the steering (12) to the regulator for the steering servo motor (3), which in turn forwards aservo motor (3), which in turn forwards a

proportional drive voltage to the steering servo motor (13), which turns the drive wheelproportional drive voltage to the steering servo motor (13), which turns the drive wheel

with the required speed and in the required direction.with the required speed and in the required direction.

Figure 10.7Figure 10.7 Overview of steering servo regulator, steering wheel, steering servo motorOverview of steering servo regulator, steering wheel, steering servo motor
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ElElecectrtricical sal sysystetem / Dem / Desisign agn and fnd fununctctioion / Mn / Mululti Fti Fununctctioion Dn Disisplplay ay InIndidicacatotor (Mr (MDIDI)) 1010.1.133

Multi Function Display Indicator (MDI)Multi Function Display Indicator (MDI)

Display descriptionDisplay description

The battery charging is indicated by means of five LEDs, four green and one red. WhenThe battery charging is indicated by means of five LEDs, four green and one red. When

the battery is fully charged all the green LEDs light up. The LEDs go off as the the battery is fully charged all the green LEDs light up. The LEDs go off as the battery isbattery isdischarged and when the battery charge has reached a level that requires the battery to bedischarged and when the battery charge has reached a level that requires the battery to be

charged the red LED lights up charged the red LED lights up (steady signal).(steady signal).

FunctionFunction

The display consists of a field with The display consists of a field with alphanumeric symbols and three different figurativealphanumeric symbols and three different figurative

symbols.symbols.

The truck operating time, error codes and the MDI The truck operating time, error codes and the MDI software version are indicated on thesoftware version are indicated on the

alphanumeric display part:alphanumeric display part:

•• The oThe operperatiating ting time cme counounter inter indidicatcates tes the hhe houours thrs the true truck hack has bes been ien in open operatrationion..

Figure 10.8Figure 10.8 Multi Function Display (MDI)Multi Function Display (MDI)

11.. SStteeaaddy ry reed sd siiggnnaall::

<10% battery capacity<10% battery capacity

Flashing red signal: ErrorFlashing red signal: Error

code indicatingcode indicating

22.. 2525% b% baatttteery ry ccaapapacicityty

33.. 5050% b% baatttteery ry ccaapapacicityty

44.. 7575% b% baatttteery ry ccaapapacicityty

55.. 10100% 0% bbaatttteerry cy capapaacicityty

66.. A fA flalasshhining hg hoouurrglglasasss

indicates that the hourindicates that the hour

counter is active counter is active (Hourglass)(Hourglass)

7.7. ErErroror codr code dise displplayayeded/S/Serervivicece

necessary (Spanner)necessary (Spanner)

8.8. ReReduduceced d totop p spspeeeed d (T(Torortotoiseise))

99.. AAlplphhananumumereric ic ddisispplalayy

1 2 3 4 51 2 3 4 5

66

77

88

99
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•• ErroError codr codes ares are inde indicaicated bted by mey means oans of a pref a pre-de-definfined coed code ade and bnd by the fy the flaslashinhing of thg of thee

red LED.red LED.

  

1010.1.144 ElElecectrtricical sal sysystetem / Dem / Desisign agn and fnd fununctctioion / Mun / Multlti Fi Fununctctioion Din Dispsplalay Iny Indidicacatotor (r (MDMDI)I)

•• The sThe softoftwarware vee versirsion ion is shos shown bwn brieriefly ofly on stan start uprt up, EP, EPXXX wXXX wherhere XXX e XXX reprepresresententss

the version.the version.

Other symbols:Other symbols:

•• A toA tortrtoioise se shshowows ths that at ththe me maxaximimum um spspeeeed id is res reduduceced.d.

•• A spA spannanner is er is shshown iown in con conjunjuncnctiotion witn with the h the indindicaicatiotion of an of an errn error coor code, ode, or wher whenn

pre-programmed service should be carried out.pre-programmed service should be carried out.

•• ThThe hoe hoururglglasass fls flasashehes whs when ten the he hohour cur couountnter ier is acs actitiveve..

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.1.155

Drive motor regulator, AC1Drive motor regulator, AC1

Function, drive motor regulator AC1Function, drive motor regulator AC1

In an alternating current based control system it is important for the rotation of the motorIn an alternating current based control system it is important for the rotation of the motor

to be to be synchronised with the drive synchronised with the drive regulatorregulator. A . A sensor, incrementsensor, incremental encoder, placed in tal encoder, placed in thehe

motor with two phases displaced 90° is used for this. If motor with two phases displaced 90° is used for this. If these signals are subject tothese signals are subject to

interference, or lost, then the interference, or lost, then the synchronisation between the motor and drive regulator willsynchronisation between the motor and drive regulator will

t f ti Thi illt f ti Thi ill lt i th tlt i th t i l l d i ii l l d i i

Figure 10.9Figure 10.9 Regulator, drive motor and hydraulic motorRegulator, drive motor and hydraulic motor
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not function. This will not function. This will result in the motor result in the motor running very slowly and consuming maximumrunning very slowly and consuming maximum
power. Avoid running the motor in this state.power. Avoid running the motor in this state.

  

1010.1.166 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Connector, specification, drive motor regulator AC1Connector, specification, drive motor regulator AC1

The drive motor regulator has The drive motor regulator has three connectors with inputs and outputsthree connectors with inputs and outputs

for valves, sensors, changer-over switches and programming tools. etc.for valves, sensors, changer-over switches and programming tools. etc.

Each connector pin is specified below, with where appropriate theEach connector pin is specified below, with where appropriate the

voltage level in connected position.voltage level in connected position.

Connector E1 (the figure shows the connector from tConnector E1 (the figure shows the connector from the cabling side).he cabling side).

Table 10.2Table 10.2 Connector E1 drive motor regulator AC1Connector E1 drive motor regulator AC1

PPiinn DDeessccrriippttiioonn CCoommmmeenntt

EE11..11 CCoonnttrroolllliinng  g  oof  f  DDrriivve  e  ccoonnttaaccttoorr CCoonnttrroolllleed  d  tto  o  BB--

EE11..22 SSuupppplly  y  tto  o  DDrriivve  e  ccoonnttaaccttoorr ++2244VV

EE11..33 CCoonnttrroolllliinng  g  oof  f  eelleeccttrriic  c  bbrraakkee CCoonnttrroolllleed  d  tto  o  BB--

EE11..44 CCoonnttrroolllliinng  g  oof  f  ppuummp  p  ccoonnttaaccttoorr CCoonnttrroolllleed  d  tto  o  BB--

EE11..55 SuSupppplly y tto  o  ppuump mp ccoonnttaaccttoorr

EE11..66 CCoonnttrroolllliinng  g  oof  f  vvaallvve  e  ffoor  r  ssttrraaddddlle  e  lliifftt CCoonnttrroolllleed  d  tto  o  BB--

EE11..77 CCAAN  N  ccoommmmuunniiccaattiioonn CCAAN  N  LLooww

EE11..88 NNeegg.  .  ssuupppplly  y  tto  o  LLiifftt//LLoowweer  r  ccoonnttrrooll BB--

EE11..99 PPooss.  .  ssuupppplly  y  tto  o  ddrriivve  e  mmoottoor  r  eennccooddeerr ++44--55VV

EE11..1100 NNeegg.  .  ssuupppplly  y  tto  o  ddrriivve  e  mmoottoor  r  eennccooddeerr BB--

EE11..1111 PPooss.  .  ssuupppplly  y  tto  o  iinnssttrruummeenntt ++2244VV

EE11..1122 NNeegg.  .  ssuupppplly  y  tto  o  iinnssttrruummeenntt BB--

EE11..1133 IInnppuut  t  ffrroom m ssppeeeed  d  rreedduuccttiioon  n  sswwiittcchh FFrroom m pprreessssuurre  e  sswwiittcchh,  ,  sseee  e  nnootte  e  bbeelloow w ((**))

EE11..1144 IInnppuut  t  ffoor  r  lliiffttiinng  g  oof  f  ssttrraaddddlle  e  lliifftt ++2244V  V  oon  n  aaccttiivvaattiioonn

EE11..1155 IInnppuut  t  ffoor  r  lloowweerriinng  g  oof  f  ssttrraaddddlle  e  lliifftt ++2244V  V  oon  n  aaccttiivvaattiioonn

EE11..1166 ++1122V  V  ssuupppplly  y  tto  o  iinnssttrruummeenntt ++1122VV

EE11..1177 CCAAN  N  ccoommmmuunniiccaattiioonn CCAAN  N  HHiigghh

E1E1.1.188 SiSigngnal al frfrom om llifift t ccononttroroll NNeeuuttrraal  l  =  =  aapppprrooxx.  .  22..55VV

MMaax lx liiftftining sg sppeeeded = a= apppprorox. x. 44.5.5VV

Max Max lowelowering ring spespeeded = ap= approxprox. 1. 1.0 V.0 V

EE11..1199 IInnppuut  t  A  A  ffrroom  m  ddrriivve  e  mmoottoor  r  eennccooddeerr SSyynncchhrroonniissees  s  mmoottoor  r  ddrriivve  e  wwiitth  h  pphhaassee

distorted pulses from the encoderdistorted pulses from the encoder

E1E1.2.200 InInpuput B ft B frorom drm drivive moe mottor or enencocodederr

(*)(*) The iThe input nput frofrom the m the prespressursure swie switch itch is filts filtereered so d so that that prepressurssure sure surges wiges will noll not trit triggegger ther the

reduction of speed. A modified input value is required for at least 1 second to bereduction of speed. A modified input value is required for at least 1 second to be

t d N difi ti f th i t l i t d d i lifti d l it d N difi ti f th i t l i t d d i lifti d l i

E1E1

1111

220  0  1100

11
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accepted. No modification of the input value is accepted during lifting and loweringaccepted. No modification of the input value is accepted during lifting and lowering
movements.movements.

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.1.177

Connector E2 (the figure shows the connector from tConnector E2 (the figure shows the connector from the cabling side).he cabling side).

Table 10.3Table 10.3 Connector E2 drive motor regulator AC1Connector E2 drive motor regulator AC1

PPiinn DDeessccrriippttiioonn CCoommmmeenntt

EE22..11 SSuupppplly  y  ffrroom  m  kkeey  y  lloocckk ++2244VV

EE22..22 SSuupppplly  y  tto  o  eexxtteerrnnaal  l  uunniittss ++2244VV

EE22..33 IInnppuut  t  ffrroom  bm  brraakke  se  swwiittcchh ++2244V  rV  reeqquuiirreed  d  ffoor  r  ddrriivviinngg

EE22..44 NNoot t  uusseed d iin  n  tthhe e A A momoddelel

EE22..55 NNoot t  uusseed d iin  n  tthhe e A A momoddelel

EE22..66 NNoot t  uusseed d iin  n  tthhe e A A momoddelel

EE22..77 PPrroopp.  v.  vaallvvee::

Stabilisers upStabilisers up

Man. valve:Man. valve:

 Stabilisers up and down Stabilisers up and down

Accessories: Input from control switchAccessories: Input from control switch

EE22..88 PPrroopp.  v.  vaallvvee::

Stabilisers downStabilisers down

Manual valve:Manual valve:

Start of pump motorStart of pump motor

Accessories: Input from control switchAccessories: Input from control switch

E2E2.9.9 AcAccelcelereratiation on redreductuction ion RedReductuction ion wiwith th whewheel el momoduldulatiationon..

B- gives reduction.B- gives reduction.

Functional lamp L1 required for correct functionFunctional lamp L1 required for correct function

E2E2.1.100 InInpuput t sisigngnal al frfrom om spspeeeedd

controllercontroller
NNeeuuttrraal  l  =  =  aapppprrooxx.  .  22..55VV

Maximum in direction of forks= approx 1.0VMaximum in direction of forks= approx 1.0V

Maximum in opposite direction= approx 4.5VMaximum in opposite direction= approx 4.5V

E2E2.1.111 NeNeg. g. susupppplly ty to o spspeeeed cd cononttrorollllerer B-B-

E2E2.12.12 PosPos. s. supupplply ty to o spspeed eed cocontntrolrollelerr

and lift controland lift control

+5V+5V

E2E2

11

66

77

1212
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1010.1.188 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Connector C is used to Connector C is used to connect the programming tool, Hand terminal.connect the programming tool, Hand terminal.

The battery and motor connections are The battery and motor connections are separately located on the motor control separately located on the motor control unit.unit.

Figure 10.10Figure 10.10 Connector C (figure shows connector on the regulator)Connector C (figure shows connector on the regulator)

Figure 10.11Figure 10.11 Connections, battery and motorConnections, battery and motor

Table 10.4Table 10.4 Separate cable connectionsSeparate cable connections

PPiinn DDeessccrriippttiioonn

 -B -BAATTTT NeNegagatitive ve susupppply ly frfroom thm the be batatteteryry..

+B+BAATTTT PoPosisititivve sue supppply ly frfroom thm the be batatteteryry..

U; VU; V; W; W MotMotor conor connectnectionions, cos, connennected to cted to corrcorrespoespondinnding markg marking on ing on the dthe drivrive motoe motorr

10102020

CC

+BATT+BATT

UU

VV

WW-BATT-BATT

+BATT+BATT

UU

VV

WW-BATT-BATT
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ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.1.199

Menu tree, drive motor regulator AC1Menu tree, drive motor regulator AC1

The following main headings are found in the drive motor regulator menu tree. Use theThe following main headings are found in the drive motor regulator menu tree. Use the

Hand terminal to see the menus, seeHand terminal to see the menus, see "Operation, Hand terminal" on page 10.6"Operation, Hand terminal" on page 10.6..

TTo see what o see what is included in each menu selection, see tis included in each menu selection, see the tables referred to he tables referred to after eachafter each

display window.display window.

Table 10.5Table 10.5 Main flow in Hand terminal menus, Drive motor regulatorMain flow in Hand terminal menus, Drive motor regulator

DDiissppllaay  y  wwiinnddooww DDiissppllaay  y  wwiinnddooww

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

++

MAIN MENUMAIN MENU

PARAMETER CHANGEPARAMETER CHANGE

Table 10.6 onTable 10.6 on

page 10.20page 10.20

CONFIG MENUCONFIG MENU

SET MODELSET MODEL

(Not available)(Not available)

MAIN MENUMAIN MENU

TESTERTESTER

TTable 10.10 able 10.10 onon

page 10.24page 10.24

CONFIG MENUCONFIG MENU

SET OPTIONSET OPTION

Table 10.14 onTable 10.14 on

page 10.26page 10.26

MAIN MENUMAIN MENU

SAVE PARAMETERSAVE PARAMETER

Table 10.11 onTable 10.11 on

page 10.25page 10.25

CONFIG MENUCONFIG MENU

ADJUSTMENTSADJUSTMENTS

Table 10.15 onTable 10.15 on

page 10.28page 10.28

MAIN MENUMAIN MENU

RESTORE PARAMETERRESTORE PARAMETER

TTable 10.12 oable 10.12 onn

page 10.25page 10.25

MAIN MENUMAIN MENU

ALARMSALARMS

TTable 10.13 oable 10.13 onn

page 10.25page 10.25

MAIN MENUMAIN MENU
PROGRAM PROGRAM VVACCACC

(Not available)(Not available)

MAIN MENUMAIN MENU

MOTOR MOTOR DATDATAA

(Not available)(Not available)
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1010.2.200 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Submenu specification PARAMETER CHANGESubmenu specification PARAMETER CHANGE

Table 10.6Table 10.6 Delivery Settings in Drive Controller A with Zapi AC 1 in truckDelivery Settings in Drive Controller A with Zapi AC 1 in truck

(Parameter Change Menu)(Parameter Change Menu)

FUNCTIONFUNCTION A A A A StdStd

IncrIncr. speed. speed

10 km/h10 km/h

ATF+ATF+

ALLALL

Speed Red.Speed Red.

byby

Press.switchPress.switch

Speed red.Speed red.

With stabWith stab

out <2 mout <2 m

NOTESNOTES

ACCELERATIONACCELERATION

DELAYDELAY

33 33 33 33 33 AAcccceelleerraattiioon  n  rraammpp..

Lower value gives fasterLower value gives faster

acceleration.acceleration.

EEXXTTRRA  A  AACCC  C  DDEELLAAYY 55 55 55 55 55 IInnccrreeaasseed  d  aacccceelleerraattiioonn

ramp with 45 degrramp with 45 degr

steering angle.steering angle.

RREELLEEAASSE  E  BBRRAAKKIINNGG 66 66 66 66 66 BBrraakke  e  ttoorrqquue  e  wwiitth  h  tthhrroottttllee

to neutral position.to neutral position.

OptionOption

IINNVVEERRS  S  BBRRAAKKIINNGG 88 88 88 88 88 BBrraakke  e  ttoorrqquue  e  wwiitth  h  tthhrroottttllee

in reversed direction.in reversed direction.

PPEEDDAAL  L  BBRRAAKKIINNGG 77 77 77 77 77 BBrraakke  e  ttoorrqquue  e  wwiitth  h  ffoooott

switch released. May notswitch released. May not

be changed. EUbe changed. EU

regulationregulation

SPEED LIMITSPEED LIMIT

BRAKINGBRAKING

77 77 77 77 77 BBrraakke  e  ttoorrqquue  e  wwhheenn

throttle demand isthrottle demand is

decreaseddecreased

BBRRAAKKE  E  CCUUTTBBAACCKK 55 55 55 55 55 BBrraakke  e  ttoorrqquue  e  wwhheen  n  ssppeeeedd

reduction switch isreduction switch is

activated.activated.

MMAAX SX SPPEEEED FD FOORRWW 9944 119119 9944 9944 9944 MMaay  y  nnoot  t  bbe  e  iinnccrreeaasseedd

over this valueover this value

MMAAX  X  SSPPEEEED  D  BBAACCKK 9944 9944 9944 9944 9944 MMaay  y  nnoot  t  bbe  e  iinnccrreeaasseedd

over this valueover this value

CCUUTTBBAACCK  K  SSPPEEEED  D  11 110000 110000 110000 *1*1 00 Reduced speed. To beReduced speed. To be

adjusted according toadjusted according to

specification in the KO,specification in the KO,

Special DesignSpecial Design
CCUUTTBBAACCK  K  SSPPEEEED  D  22 7700 7700 100100 7700 7700 TTo  o  bbe  e  aaddjjuusstteed  d  tto  o  5  5  kkmm//hh

with forks over switchingwith forks over switching

level.level.

HH&&S  S  CCUUTTBBAACCKK 1100%% 1100%% 1100%% 1100%% 1100%% NNoot  t  uusseed  d  iin  n  tthhe  e  A  A  mmooddeell..

FREQUENCYFREQUENCY

CREEPCREEP

00..3300 00..3300 00..3300 00..3300 00..3300 LLoowweesst  t  ssppeeeed  d  wwhheen  n  tthhee

truck is started.truck is started.

MAXIMUMMAXIMUM

CURRENTCURRENT

99 99 99 99 99 MMaaxxiimmuum  m  ccuurrrreennt  t  tto  o  tthhee

drive motor.drive motor.

IINNCCHHIINNG  G  SSPPEEEEDD 0  0  0  0  00 00 00 NNoot  t  uusseed  d  iin  n  tthhe  e  A  A  mmooddeell..

IINNCCHHIINNG  G  TTIIMMEE 00 00 00 00 00 NNoot  t  uusseed  d  iin  n  tthhe  e  A  A  mmooddeell..

AAUUXXIILLIIAARRY  Y  TTIIMMEE 1100 1100 1100 1100 1100 MMaay  y  nnoot  t  bbe  e  sseet  t  tto  o  ootthheerr

value.value.

LLIIFFT  T  CCUUTTBBAACCKK 7755 7755 7755 7755 7755 SSeettttiinng  g  oof  f  vvaallvve  e  vvoollttaagge  e  iinn
https://www.besttruckmanuals.com/
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lifting mode.lifting mode.

MMIIN  N  VVAALLVVE  E  11 55 55 55 55 55 LLoowweesst  t  ooppeenniinng  g  vvaalluue  e  ooff

the proportional valve.the proportional valve.

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.2.211

Changes from standard are marked with bold text.Changes from standard are marked with bold text.

*1 = To be set to values specified in *1 = To be set to values specified in KO, Special DesignKO, Special Design

Adjustment menuAdjustment menu

Option menuOption menu

Tabell 10.8Tabell 10.8 Option menuOption menu

MMIIN  N  VVAALLVVE  E  22--44 00 00 00 00 00 LLoowweesst  t  ooppeenniinng  g  vvaalluue  e  ooff

the lift stop valve.the lift stop valve.

MMAAX  X  VVAALLVVE  E  11 7700 7700 7700 7700 7700 MMaax  x  vvoollttaagge  e  tto  o  tthhee

proportional valveproportional valve

MMAAX  X  VVAALLVVE  E  22 225555 225555 225555 225555 225555 MMaax  x  vvoollttaagge  e  tto  o  tthhe  e  lliifftt
stop valvestop valve

MMAAX  X  VVAALLVVE  E  3  3  oocch  h  44 110000 110000 110000 110000 110000 MMaaxxiimmuum  m  vvoollttaagge  e  ttoo

other valvesother valves

VVAALLVVEES  S  VVOOLLTTAAGGEE 2244 2244 2244 2244 2244 SSyysstteem  m  vvoollttaagge  e  tto  o  tthhee

valvesvalves

OPENING RAMPOPENING RAMP

V1-V4V1-V4

00..22 00..22 00..22 00..22 00..22 OOppeenniinng  g  rraammp  p  ffoor  r  tthhee

valvesvalves

CLOSING RAMPCLOSING RAMP

V1-V4V1-V4

00 00 00 00 00 CClloossiinng  g  rraammp  p  ffoor  r  tthhee

valvesvalves

Tabell 10.7Tabell 10.7 Adjustment menuAdjustment menu

AAddjjuusstteed  d  ppaarraammeetteerr SSeet  t  vvaalluuee

TTHHRROOTTTTLLE  E  X  X  PPOOIINNTT 5544

TTHHRROOTTTTLLE  E  Y  Y  PPOOIINNTT 2255

AADDJJUUSSTTMMEENNT  T  ##11 55

AADDJJUUSSTTMMEENNT  T  ##22 99

AAddjjuusstteed  d  ppaarraammeetteerr SSeet  t  vvaalluuee

HHYYDDRRAAUULLIICC 0  0  ffoor  r  mmaannuuaal  l  vvaallvvee

1 for prop. 1 for prop. valve and Stabsvalve and Stabs

or Risible forksor Risible forks

2 for Prop. valve and Stabs2 for Prop. valve and Stabs

and Risible forksand Risible forks

Table 10.6Table 10.6 Delivery Settings in Drive Controller A with Zapi AC 1 in truckDelivery Settings in Drive Controller A with Zapi AC 1 in truck

(Parameter Change Menu)(Parameter Change Menu)
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PPEEDDAAL  L  BBRRAAKKIINNGG DDiiggiittaall

  

1010.2.222 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Each parameter can be set in ten steps, see tableEach parameter can be set in ten steps, see table 10.910.9 below for available alternatives. below for available alternatives.

Table 10.9Table 10.9 Available parameter values, Drive motor regulatorAvailable parameter values, Drive motor regulator

PPAARRAAMMEETTEERR UUNNIITT PPAARRAAMMEETTEER  R  LLEEVVEEL  L  IIN  N  SSTTEEPPS  S  OOF  F  1100

0 1 2 3 4 5 6 7 8 90 1 2 3 4 5 6 7 8 9

ACCELERATIONACCELERATION
DELAY (*)DELAY (*)

SSeecc.. 11,,00 11,,55 22,,00 22,,55 33,,00 33,,55 44,,00 44,,55 55,,00 55,,55

EXTRA ACCEL.EXTRA ACCEL.

DELAY (**)DELAY (**)

((****)) 11,,55 11,,88 22,,11 22,,44 22,,77 33,,00 33,,55 44,,00 44,,55 55,,00

RELEASERELEASE

BRAKING (***)BRAKING (***)

SSeecc.. 55,,55 55,,00 44,,55 44,,00 33,,55 33,,00 22,,55 22,,00 11,,55 11,,00

INVERSEINVERSE

BRAKING (***)BRAKING (***)

SSeecc.. 55,,55 55,,00 44,,55 44,,00 33,,55 33,,00 22,,55 22,,00 11,,55 11,,00

PEDAL BRAKINGPEDAL BRAKING

(***)(***)

SSeecc.. 55,,55 55,,00 44,,55 44,,00 33,,55 33,,00 22,,55 22,,00 11,,55 11,,00

SPEED LIMITSPEED LIMIT

BRAKING (***)BRAKING (***)

SSeecc.. 88,,99 88,,33 77,,77 77,,11 66,,66 66,,00 55,,55 44,,99 44,,44 33,,88

BRAKE CUTBACKBRAKE CUTBACK

(***)(***)

SSeecc.. 55,,55 55,,00 44,,55 44,,00 33,,55 33,,00 22,,55 22,,00 11,,55 11,,00

MMAAX  X  SSPPEEEED  D  FFWW HHzz 6677 7722 7788 8899 9944 9999 110099 111144 111199 112244

MMAAX  X  SSPPEEEED  D  BBWW HHzz 6677 7722 7788 8899 9944 9999 110099 111144 111199 112244

CUTBACK SPEEDCUTBACK SPEED

11

% Max% Max

SpSp

1100 2200 3300 4400 5500 6600 7700 8800 9900 110000

CUTBACK SPEEDCUTBACK SPEED

22

% Max% Max

SpSp

1100 2200 3300 4400 5500 6600 7700 8800 9900 110000

HH&&S  S  CCUUTTBBAACCKK %  %  MMaaxx

SpSp

1100 1155 2200 2255 3377 5500 6622 7755 8877 110000

FREQUENCYFREQUENCY

CREEPCREEP

HHzz 00,,33 00,,66 00,,99 11,,22 11,,55 11,,88 22,,11 22,,44 22,,77 33,,00

MAXIMUMMAXIMUM

CURRENTCURRENT

%  %  IIMMaaxx 4477 5533 5588 6644 7700 7766 8822 8888 9944 110000

IINNCCHHIINNG  G  SSPPEEEEDD HHzz 00 22 44 66 88 1100 1122 1144 1166 1188

IINNCCHHIINNG  G  TTIIMMEE SSeecc.. 00,,33 11,,00 22,,00 22,,88 33,,6633 44,,55 55,,44 66,,22 77,,11 88,,00

AAUUXXIILLIIAARRY  Y  TTIIMMEE SSeecc.. 00,,00 00,,44 00,,88 11,,44 22,,00 33,,00 44,,00 66,,00 88,,00 1100,,00

LLIIFFT  T  CCUUTTBBAACCKK %% 1100 1155 2200 2255 3377 5500 6622 7755 8877 110000

MIMIN VN VALALVE VE 11 ThThis is papararamemeteter cr can an bbe ae adjdjususteted id in n ststepeps s of of 1 b1 betetweeween 1 n 1 to to 25255.5.

MIMIN VN VALALVE VE 22 ThThis is papararamemeteter cr can an bbe ae adjdjususteted id in n ststepeps s of of 1 b1 betetweeween 1 n 1 to to 25255.5.

MIMIN VN VALALVE VE 33 ThThis is papararamemeteter cr can an bbe ae adjdjususteted id in n ststepeps s of of 1 b1 betetweeween 1 n 1 to to 25255.5.https://www.besttruckmanuals.com/
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MIMIN VN VALALVE VE 44 ThThis is papararamemeteter cr can an bbe ae adjdjususteted id in n ststepeps s of of 1 b1 betetweeween 1 n 1 to to 25255.5.

MAMAX VX VALALVE VE 11 ThThis pis pararamameteter er cacan bn be ade adjujuststed ed in in ststepeps os of 1 f 1 bebetwtweeeen 1 tn 1 to 2o 25555..

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.2.233

MAMAX VX VALALVE VE 22 ThThis pis paraaramemeteter car can bn be ae adjdjususteted id in sn steteps ps of of 1 b1 betetweween en 1 t1 to 2o 25555..

VVAALLVVE  E  3  3  VVOOLLTTAAGGEE %%VV 1122 2200 2255 4400 5500 6600 7700 8800 9900 110000

VVAALLVVE  E  4  4  VVOOLLTTAAGGEE %%VV 1122 2200 2255 4400 5500 6600 7700 8800 9900 110000

VVAALLVVEES  S  VVOOLLTTAAGGEE VV 1122 2244 3366 4488 6600 7722 8800 9966 112200

V1 OPENINGV1 OPENING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V2 OPENINGV2 OPENING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V3 OPENINGV3 OPENING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V4 OPENINGV4 OPENING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V1 CLOSINGV1 CLOSING
RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V2 CLOSINGV2 CLOSING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V3 CLOSINGV3 CLOSING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

V4 CLOSINGV4 CLOSING

RAMPRAMP

SSeecc.. 00,,22 00,,44 00,,66 00,,88 11,,00 11,,22 11,,44 11,,66 11,,88 22,,00

(*)(*) The aThe accecceleleraratition ton time iime is ths the tie time frme from 0 tom 0 to 10o 100 Hz0 Hz. Thi. This is as is an avn avererage rage ramp wamp whihich ich in rean realitlityy

can be affected by different settings and loads.can be affected by different settings and loads.

(**)(**) EXTRA AEXTRA ACCELCCEL. DEL. DELAAY givY gives a mues a multiltiple ople of the lf the level sevel set in et in ACCEACCELERALERATIOTION DELAN DELAYY..

Example:Example:
•• ACCACCELEELERARATITION ON DELDELAAY=LY=LEVEVEL EL 22

•• EXEXTRTRA ACA ACCECEL. L. DEDELALAY= LY= LEVEVEL EL 55

•• GivGives es a da delelay ay of of 2.2.0s 0s * 3* 3.0 .0 = 6= 6.0.0ss

(***(***)) The brThe brakinaking capacg capacity is bity is based on tased on the decehe deceleratleration raion ramp and is thmp and is the time bete time between whiween which thech the

regulator pulses from 100 to 0 Hz, and is an average ramp that can be affected by differentregulator pulses from 100 to 0 Hz, and is an average ramp that can be affected by different

settings and loads.settings and loads.

Table 10.9Table 10.9 Available parameter values, Drive motor regulatorAvailable parameter values, Drive motor regulator

PPAARRAAMMEETTEERR UUNNIITT PPAARRAAMMEETTEER  R  LLEEVVEEL  L  IIN  N  SSTTEEPPS  S  OOF  F  1100

0 1 2 3 4 5 6 7 8 90 1 2 3 4 5 6 7 8 9
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1010.2.244 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Submenu specification for TESTER.Submenu specification for TESTER.

Table 10.10Table 10.10 Submenu TESTER, Drive motor regulatorSubmenu TESTER, Drive motor regulator

TTEESSTT UUNNIITT//

STATUSSTATUS

DESCRIPTIONDESCRIPTION

BBAATTT  T  VVOOLLTTAAGGEE VV VVoollttaagge  e  tto  o  tthhe  e  kkeey  y  lloocckk..

MMOOTTOOR R VVOOLLTTAAGGEE %% VVoollttaagge e  tto  o  tthhe e  mmoottoor  r  iin  n  % % oof  f  tthhe e  bbaatttteerry  y  vvoollttaaggee..

VOVOLLTTAGAGE BE BOOOSOSTTERER %% VVoolltatagge te to to thhe me moototor ir in % on % of tf the he babattteterry vy vooltltagage de duuririnng lg loaoaddiningg..

FFRREEQQUUEENNCCYY HHzz TThhe  e  ppuullsse  e  ffrreeqquueennccy  y  oof  f  vvoollttaagge  e  aannd  d  ccuurrrreennt  t  tto  o  tthhe  e  mmoottoorr..

EENNCCOODDEERR HHzz TThhe  e  mmoottoor  r  ssppeeeedd,  ,  mmeeaassuurreed  d  aas  s  a  a  ffrreeqquueennccy  y  ffrroom  m  tthhe  e  eennccooddeerr

bearing in the motor.bearing in the motor.

SSLLIIP  P  VVAALLUUEE HHzz TThhe  e  sslliippppiinng  g  oof  f  tthhe  e  mmoottoorr,  ,  tthhe  e  ddiiffffeerreenncce  e  bbeettwweeeen  n  mmoodduullaatteedd

frequency and the motor frequency.frequency and the motor frequency.

CCOOS  S  FFII CCoos  s  ((ϕϕ) of the motor, the phase displacement between current and) of the motor, the phase displacement between current and

voltage.voltage.

CCUURRRREENNT  T  RRMMSS AA TThhe  e  RRMMS  S  vvaalluue  e  oof  f  tthhe  e  mmoottoor  r  ccuurrrreenntt..

BBAATTTTEERRY Y CCUURRRREENNTT AA CCaallccuullaatteed  d  ccuurrrreennt  t  ffrroom m tthhe e  bbaatttteerryy..

BBAATTTTEERRY  Y  CCHHAARRGGEE %% CChhaarrggiinng  g  ssttaattuus  s  oof  f  tthhe  e  bbaatttteerry  y  iin  n  %%..

TTEEMMPPEERRAATTUURREE °°CC TThhe  e  rreegguullaattoor  r  tteemmppeerraattuurre  e  oof  f  tthhe  e  ccoooolliinng  g  bbooddyy..

AACCCCEELLEERRAATTOORR VV TThhe e  vvoollttaagge e  ffrroom m tthhe e  ssppeeeed  d  ccoonnttrroolllleer  r  sshhoowwn n  aas  s  vvoollttaagge e  tto  o  tthhe e  lleefftt

and % to the right.and % to the right.

LLIIFTFTINING G CCONONTRTROOLL VV TThhe e vvoolltatage ge frfroom m tthhe e llifift t  ppoottenentitioomemeteter r shshoown wn aas s vvoolltatage ge tto o tthhee

left and % to the right.left and % to the right.

LLIIFTFTIINNG G SWSWIITTCCHH OONN//OOFFFF SSttaattuus s oof tf  thhe le liifft  t  ccoonnttrrooll..

DDEECCEENNT ST SWWIITTCCHH OONN//OOFFFF SSttaattuus s oof tf  thhe le loowweer r  coconnttrrooll..

FOFORRWW. . SWSWIITCTCHH ONON/O/OFFFF SStatatutus s of of tthe he foforrwaward rd didirrecectitioon n oof f tthe he spspeeeed d coconntrtrolollelerr..

BABACKCK. . SWSWITITCHCH ONON/O/OFFFF SStatatutus s of of tthe he babackckwaward rd didirrecectitioon n oof f tthe he spspeeeed d coconntrtrolollelerr..

SSEEAAT  T  SSWWIITTCCHH OONN//OOFFFF NNoot  t  uusseedd..

HH&&S  S  CCUUTTBBAACCKK OONN//OOFFFF NNoot  t  uusseedd..

BRBRAKAKE SE SWIWITCTCHH ONON/O/OFFFF SStatatutus os of tf the he fofooot pt pededalal. (. (If If InInpuput #t #44" o" opptitioon in is ss set et aas Bs Brarakeke))

CUCUTTBABACK CK SWSWITITCHCH ONON/O/OFFFF SStatatutus fs for or ininpuput Spt Speeeed red reduductctiion on 1.1.

DIDIGIGITTAAL IL INPNPUT UT #1#1 ONON/O/OFFFF SStatattuus s fofor tr thhe le lifift st swiwittchch..

DIGDIGITITAL AL INPINPUT UT #2#2 ON/ON/OFOFFF StStatuatus s for for lolowerwerining sg switwitch ch duduriring ng lowlowererining (g (if if InInput put #2 #2 is is set set asas

Present #1).Present #1).
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ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.2.255

Table 10.11Table 10.11 Submenu SAVE PARAMETER, Drive motor regulatorSubmenu SAVE PARAMETER, Drive motor regulator

SSAAVVE  E  PPAARRAAMMEETTEERR AAlll  l  sseet  t  ppaarraammeetteerrs  s  ccaan  n  bbe  e  ssaavveed  d  iin  n  tthhe  e  HHaanndd

terminal memory with this menu.terminal memory with this menu.

Table 10.12Table 10.12 Submenu RESTORE PARAMETERS, Drive motor regulatorSubmenu RESTORE PARAMETERS, Drive motor regulator

RESTORERESTORE

PARAMETERSPARAMETERS

All parameters stored in the Hand terminalAll parameters stored in the Hand terminal

memory can be downloaded in the regulatormemory can be downloaded in the regulator

memory with this menu.memory with this menu.

Table 10.13Table 10.13 Submenu ALARMS, Drive motor regulatorSubmenu ALARMS, Drive motor regulator

The following is presented in this menu:The following is presented in this menu:

CODE = Error codeCODE = Error code

h = time (which operating hour) the error code occurred.h = time (which operating hour) the error code occurred.

N° = how many times the actual error code occurred.N° = how many times the actual error code occurred.

°C = temperature of the regulator when error code was set.°C = temperature of the regulator when error code was set.

ALARMSALARMS
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1010.2.266 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

Submenu obtained by pressing buSubmenu obtained by pressing button 1 and 5 at tton 1 and 5 at the same time on the Hand terminal,the same time on the Hand terminal,

specified below:specified below:

•• SSeee  e  ttaabbllee 10.1410.14

•• SSeee  e  ttaabbllee 10.1510.15....

Table 10.14Table 10.14 Submenu SET OPTION, Drive motor regulatorSubmenu SET OPTION, Drive motor regulator

FFUUNNCCTTIIOONN SSEELLEECCTTIIOONN DDEESSCCRRIIPPTTIIOONN

HHYYDDRRAAUULLIICC 00 MMaannuuaal  l  vvaallvvee..

11 PPrrooppoorrttiioonnaal  l  vvaallvve  e  wwiitth  h  oor  r  wwiitthhoouut  t  ssiidde  e  ssttaabbiilliisseerrss oror straddle lift. straddle lift.

22 PPrrooppoorrttiioonnaal  l  vvaallvve  e  wwiitth  h  tthhe  e  ccoommbbiinnaattiioon  n  ssiidde  e  ssttaabbiilliisseerrss andand straddle straddle

lift.lift.

TILLERTILLER

SWITCHSWITCH

HANDLEHANDLE Pin E2.3 is used as input from foot brake switch.Pin E2.3 is used as input from foot brake switch.

SSEEAATT PPiin  n  EE22..3  3  iis  s  uusseed  d  aas  s  iinnppuut  t  ffrroom m sseeaat  t  sswwiittcchh..

SET INPUT #1SET INPUT #1 PRESENTPRESENT Pin E1.13 is used as input for speed reduction.Pin E1.13 is used as input for speed reduction.

OPOPTITION #ON #11 Pin Pin E1E1.1.13 i3 is us usesed ad as is inpnput ut fofor hr hand and brabrake.ke.

SET INPUT #2SET INPUT #2 PRESENTPRESENT

OPTION #1OPTION #1

SET INPUT #3SET INPUT #3 PRESENTPRESENT

OPTION #1OPTION #1

SSEET T IINNPPUUT T ##44 BBEELLLLYY PPiin n EE22..7  7 iis  s  uusseed d aas s  iinnppuut t  ffrroom m bbeelllly  y  sswwiittcchh..

BRAKEBRAKE Pin E2.7 is used as input for brake.Pin E2.7 is used as input for brake.

EXCLUSIVEEXCLUSIVE

HYDROHYDRO

Pin E2.7 is used asPin E2.7 is used as EXCLUSIVE HYDRO,EXCLUSIVE HYDRO, hydraulic brake input. hydraulic brake input.

HOURHOUR

COUNTERCOUNTER

RUNNINGRUNNING The hour counter registers the number of hours driven.The hour counter registers the number of hours driven.

KEKEY OY ONN TThhe he hoouur cr coouunntter er rereggisistteers rs tthhe ke keey y hhoouursrs..

BATTERYBATTERY

CHECKCHECK

ONON The battery indicator is active, and when the battery dischargingThe battery indicator is active, and when the battery discharging

exceeds 90% an alarm is activated and the power to the drive motorexceeds 90% an alarm is activated and the power to the drive motor

is maximised to half of mis maximised to half of max.ax.

OFOFFF TThhe be batattetery ry iindndiiccatatoor ir is as accttiiveve, b, buut nt no o alalararm om or r reredduuctctiion on dudurriing ng llarargege

discharge.discharge.

HYRDO KEYHYRDO KEY

ONON

ON/ ON/ OFFOFF If this function is set to ON the drive regulator will control aIf this function is set to ON the drive regulator will control a

hydraulic contactor when the key is switched on, if the function Auxhydraulic contactor when the key is switched on, if the function Aux

output #1 is set as Hydrocontactor or Exclusive hydro.output #1 is set as Hydrocontactor or Exclusive hydro.

STOP ONSTOP ON

RAMPRAMP

ON/ ON/ OFFOFF The ramp stop function is activateThe ramp stop function is activated with the time set in the Auxiliaryd with the time set in the Auxiliary

time parameter, and after this time the function of the parameter Auxtime parameter, and after this time the function of the parameter Aux

output #1 will be activatedoutput #1 will be activated (see also(see also "Set Aux Output in combina-"Set Aux Output in combina-

tion with Ramp On/Off, Drive motor regulator." on page 10.29tion with Ramp On/Off, Drive motor regulator." on page 10.29))..
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OFFOFF The ramp stop function is not activatedThe ramp stop function is not activated (see also(see also "Set Aux Output"Set Aux Output

in combination with Ramp On/Off, Drive motor regulator." onin combination with Ramp On/Off, Drive motor regulator." on

page 10.29page 10.29))..

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.2.277

AUX OUTPUTAUX OUTPUT

#1#1

HYDROHYDRO

CONTACTOCONTACTO

RR

Pin E1.3 controls a hydraulic function when a direction, brake pedalPin E1.3 controls a hydraulic function when a direction, brake pedal

is active, or the truck is in motionis active, or the truck is in motion (see also(see also "Set Aux Output in"Set Aux Output in

combination with Ramp On/Off, Drive motor regulator." oncombination with Ramp On/Off, Drive motor regulator." on

page 10.29page 10.29))..

BRAKEBRAKE Pin E1.3 controls the electric brakePin E1.3 controls the electric brake(see also(see also "Set Aux Output in"Set Aux Output in

combination with Ramp On/Off, Drive motor regulator." oncombination with Ramp On/Off, Drive motor regulator." on

page 10.29page 10.29).).

EXCLUSIVEEXCLUSIVE

HYDROHYDRO

Pin E1.3 drives a hydraulic function when the Exclusive hydro inputPin E1.3 drives a hydraulic function when the Exclusive hydro input

is activeis active (see also(see also "Set Aux Output in combination with Ramp"Set Aux Output in combination with Ramp

On/Off, Drive motor regulator." on page 10.29On/Off, Drive motor regulator." on page 10.29))..

AUXAUX

FUNCTON #1FUNCTON #1

PRESENT,PRESENT,

with delaywith delay..

The function controls the delay to the stabilizers where a doubleThe function controls the delay to the stabilizers where a double

acting hydraulic function is used. Otherwise no delay is required.acting hydraulic function is used. Otherwise no delay is required.

ABSENT,ABSENT,

without delwithout delayay..

PEDALPEDAL

BRAKINGBRAKING

ANALOG,ANALOG,

Option, SetOption, Set

input #4" isinput #4" is

set on Belly:set on Belly:

The mechanical brake has a potentiometer installed so that when theThe mechanical brake has a potentiometer installed so that when the

speed controller is released the regulator will modulate a brakingspeed controller is released the regulator will modulate a braking

force in relation to how much the brake pedal is pressed down. Theforce in relation to how much the brake pedal is pressed down. The

minimum braking force is determined by the parameter Releaseminimum braking force is determined by the parameter Release

braking (with slight brake pressure). The maximum braking force isbraking (with slight brake pressure). The maximum braking force is

determined by the parameter Pedal braking.determined by the parameter Pedal braking.

ANALOG,ANALOG,

Option, SetOption, Set

input #4 is setinput #4 is set

on Belly:on Belly:

As for option BELLY above, but with the As for option BELLY above, but with the addition that theaddition that the

mechanical brake also has a switch installed as well as amechanical brake also has a switch installed as well as a

potentiometer.potentiometer.

DIGITALDIGITAL No analog foot brake function.No analog foot brake function.

NONONENE TThhe me meechchananiicacal bl brraakke he haas ns neeitithher er a pa poottenenttioiommeeteter nr noor a sr a swiwittchch

installed.installed.

QUICKQUICK

INVERSIONINVERSION

BBEELLLLYY TThhe e ffuunnccttiioon n iis  s  aaccttiivvaatteed d bbuut t  nnoot  t  ttiimmeded..

TTIIMMEEDD TThhe  e  ffuunnccttiioon  n  iis  s  ttiimmeedd..

NONENONE The function is switched off.The function is switched off.

AUX OUTPUTAUX OUTPUT

#1#1

11000%0% DDririvve ve voolltatagge te to eo emmeergrgenenccy cy cononttacactotor ar annd ed ellececttriric bc brarakke ie in pn peercrceentnt

of the battery voltage.of the battery voltage.

PERFORMANPERFORMAN

CECE

OPTION #1OPTION #1 Sets the power during Low Performance.Sets the power during Low Performance.

OPOPTITION ON #2#2 SetSets ts the he popower wer dudurinring g HiHigh gh PerPerfoformarmancence..

VVALALVE VE 1 T1 TYPYPEE OPOPTITION #ON #11 ElElecectrtric vic valalve 1 ve 1 is is of of ththe One On/O/Off ff tytypepe..

OPTION #2OPTION #2 Electric valve 1 is of the proportional type.Electric valve 1 is of the proportional type.

VALVE 2 TYPEVALVE 2 TYPE OPTION #1OPTION #1 Electric valve 2 is of the On/Off type.Electric valve 2 is of the On/Off type.

OPOPTITION #ON #22 ElElectectriric vac valvlve 2 ie 2 is of s of ththe pre propoporortiotional nal tytypepe..

Table 10.14Table 10.14 Submenu SET OPTION, Drive motor regulatorSubmenu SET OPTION, Drive motor regulator

FFUUNNCCTTIIOONN SSEELLEECCTTIIOONN DDEESSCCRRIIPPTTIIOONN
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VVALALVE VE 3 T3 TYPYPEE OPOPTITION #ON #11 ElElecectrtric vic valalve 3 ve 3 is is of of ththe One On/O/Off ff tytypepe..

VVALALVE VE 4 T4 TYPYPEE OPOPTITION #ON #11 ElElecectrtric vic valalve 4 ve 4 is is of of ththe One On/O/Off ff tytypepe..

  

1010.2.288 ElElecectrtricical al sysyststem em / D/ Desesigign an and nd fufuncnctition on / D/ Dririve ve momototor rr regegululatatoror, A, AC1C1

See tableSee table 10.1510.15 below for  below for specification of submenu ADJUSTMENTS. The submenu isspecification of submenu ADJUSTMENTS. The submenu is

obtained via buttons 1 and 5 on the Hand terminal..obtained via buttons 1 and 5 on the Hand terminal..

Table 10.15Table 10.15 Submenu ADJUSTMENTS , Submenu ADJUSTMENTS , Drive motor regulatorDrive motor regulator

FFUUNNCCTTIIOONN VVAALLUUEESS EEXXPPLLAANNAATTIIOONN

OpOpttioionn BBasasicicsettingsetting

MMIIN  N  LLIIFFTT ......VV -- SSaavvees  s  tthhee lowestlowest value from the lift potentiometer value from the lift potentiometer

when the lift switch is activated.when the lift switch is activated.

See alsoSee also

"Calibration,"Calibration,

Lifting/ Lifting/ 

LoweringLowering

control" oncontrol" on

page 10.41page 10.41..

MMAAX  X  LLIIFFTT ......VV -- SSaavvees  s  tthhee highesthighest value from the lift potentiometer value from the lift potentiometer

when the lift switch is activated.when the lift switch is activated.

MMIIN  N  LLOOWWEERR ......VV -- SSaavvees  s  tthhe  e  mmiinniimmuum  m  vvaalluue  e  ffrroom  m  tthhe  e  lloowweerriinngg

potentiometer when the lowering switch ispotentiometer when the lowering switch is

activatedactivated

MMAAX  X  LLOOWWEERR ......VV -- SSaavvees  s  tthhe  e  llaarrggeesst  t  vvaalluue  e  ffrroom  m  tthhe  e  lloowweerriinngg

potentiometer when the lowering switch ispotentiometer when the lowering switch is

activated.activated.

SET BATTERYSET BATTERY

TYPETYPE

24V/ 24V/ 

36V/ 36V/ 

48V48V

2424VV SeSelelectcts s babatttterery y vovoltltagage.e.

BATTERYBATTERY

ADJUSTADJUST

.....V.V 223.3.8V8V FiFinanal l adadjujuststmement nt oof mf meaeasusurered bd batattetery ry vovoltltagage.e.

THROTTLE 0THROTTLE 0

ZONEZONE

......%% 99%% SeSetts s  tthhe ze zeerro po pooiinnt  ot  on tn  thhe se sppeeeed cd coonnttrroolllleerr..

THROTTLE XTHROTTLE X

ZONEZONE

... .. .%% 2277%% ChChaanngeges ts thhe ce chhaarracacteterrisistticics fs frorom tm thhe se sppeeeded

controller.controller.

THROTTLE YTHROTTLE Y

ZONEZONE

......%% 4747%% ThThe e ppararamameteter er chchanangeges s ththe e chchararacacteteririststicics s of of ththee

speed controller.speed controller.

ADJUSTMENTADJUSTMENT

#02#02

1  1  -  -  99 33 SSeetts  s  tthhe e  lloowweer  r  lleevveel  l  oof  f  bbaatttteerry  y  ddiisscchhaarrggiinngg..

ADJUSTMENTADJUSTMENT

#01#01

1  1  -  -  99 33 SSeetts  s  tthhe e  uuppppeer  r  lleevveel  l  oof  f  bbaatttteerry  y  ddiisscchhaarrggiinngg..

CHECK UPCHECK UP

DONEDONE

ON/ ON/ 

OFFOFF

-- AcAcknknoowlwlededgegememennt tt thahat St Serervivice hce has bas beeeen cn cararririeded

out.out.

CHECK UP TYPECHECK UP TYPE

NNOONNEE 00 -- SSeerrvviicce  e  rreemmiinnddeer  r  iinnddiiccaattoor  r  sswwiittcchheed  d  ooffff..

OPTIONOPTION

#01#01

00 -- AAllaarrm  m  999  9  aat  t  33000  0  hhoouurrs  s  oof  f  ooppeerraattiioonn..

OPTIONOPTION

#02#02

00 -- AAllaarrm m 999  9  + + rreed  d  LLEED D lliigghhtts  s  uup  p  oon  n  MMDDI I  aat  t  33440  0  hhoouurrs  s  oof  f  ooppeerraattiioonn..

OPTIONOPTION 00 -- AAllaarrm m 999  9  + + rreed  d  LLEED D lliigghhtts  s  uup  p  oon  n  MMDDI I  aat  t  33880  0  hhoouurrs  s  oof  f  ooppeerraattiioonn
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O ONO ON

#03#03

00 aa 9999 eedd gg ttss uupp oo aatt 338800 oouu ss oo ooppee aatt oo

and the truck is stopped.and the truck is stopped.

  

ElElecectrtricical al sysyststem / em / DeDesisign gn anand fd fununctctioion / n / DrDrivive me mototor or reregugulalatotor, r, ACAC11 1010.2.299

When setting AUX OUTPUT and RAMP ON/OFF in the menu SET OPTION, differentWhen setting AUX OUTPUT and RAMP ON/OFF in the menu SET OPTION, different

functions are obtained on output pin E1:3. The combinations are specified in tablefunctions are obtained on output pin E1:3. The combinations are specified in table 10.1610.16  

below.below.

Table 10.16Table 10.16 Set Aux Output in combination with Ramp On/Off, Drive motor regulator.Set Aux Output in combination with Ramp On/Off, Drive motor regulator.

AAuux Ox Ouuttppuutt PPiin  n  EE11..33

Driver:Driver:

Stop onStop on

rampramp

Behaviour of the truck when stopping on a sloping rampBehaviour of the truck when stopping on a sloping ramp

BBrraakkee TThhee

magneticmagnetic

brake.brake.

OnOn ThThe te truruck ck is is hehelld sd statatitiononaary ry by by memeanans os of tf thhe de dririve ve momottor or ununttilil

the time set in the parameter Auxiliary time has expired andthe time set in the parameter Auxiliary time has expired and

then the electric brake is activated and the modulation to thethen the electric brake is activated and the modulation to the

drive motor is cancelled. Only use this combination if adrive motor is cancelled. Only use this combination if a

negative brake is installed.negative brake is installed.

OfOfff ThThe e trtrucuck k is is hehelld d bby y memeanans s of of tthe he drdriive ve momototor br buut t momovveses

slowly down the ramp until the time set in the parameterslowly down the ramp until the time set in the parameter

Auxiliary time has expired and then the electric brake isAuxiliary time has expired and then the electric brake is

activated and the modulation to the drive motor is cancelled.activated and the modulation to the drive motor is cancelled.

Only use this combination if a negative brake is installed.Only use this combination if a negative brake is installed.

HHydydrr. C. Coonntt A hA hyyddrrauaullicic

contactor.contactor.

OnOn ThThe te truruck ck is is hehelld sd statatitiononarary by by my meaeans ns of of ththe de dririve ve momottor or ununttilil

the time set in the parameter Auxiliary time has expired andthe time set in the parameter Auxiliary time has expired and

then the truck moves slowly down the ramp until it reachesthen the truck moves slowly down the ramp until it reacheslevel ground.level ground.

OfOfff ThThe te truruck ck is is nonot bt brarakeked ed elelectctriricacalllyly, b, but ut oonlnly ry rololls ls slslowowlyly

down a ramp until it comes to a level surface.down a ramp until it comes to a level surface.

ExExclcl. H. Hydydroro A hA hydydraraululicic

contactor.contactor.

OnOn ThThe te truruck ck is is hehelld sd statatitiononarary by by my meaeans ns of of ththe de dririve ve momottor or ununttilil

the time set in the parameter Auxiliary time has expired, andthe time set in the parameter Auxiliary time has expired, and

only rolls slowly down a ramp until it comes to a levelonly rolls slowly down a ramp until it comes to a level

surface.surface.

OfOfff ThThe te truruck ck is is nonot bt brarakeked ed elelectctriricacalllyly, b, but ut oonlnly ry rololls ls slslowowlyly

down a ramp until it comes to a level surface.down a ramp until it comes to a level surface.
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1010.3.300 ElElecectrtricical al sysyststem / em / DeDesisign agn and nd fufuncnctition / on / StSteeeeriring sng serervovoreregugulalatotor, r, EPEPS-S-ACAC

Steering servoregulator, EPS-ACSteering servoregulator, EPS-AC

Figure 10.12Figure 10.12 Steering servo regulatorSteering servo regulator
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ElElecectrtricical al syssystetem / Dm / Desesigign ann and fd fununctctioion / Sn / Steteererining sg serervovoreregugulalatotor, Er, EPSPS-A-ACC 1010.3.311

Function, steering servo regulator EPS-ACFunction, steering servo regulator EPS-AC

A step motor sensor is connected to the steering wheel, which sends a signal to theA step motor sensor is connected to the steering wheel, which sends a signal to the

steering servo regulator when the steering wheel is activated. The steering servo regulatorsteering servo regulator when the steering wheel is activated. The steering servo regulator

provides drive voltage to the provides drive voltage to the steering servo motor, which turns the drive wheel in steering servo motor, which turns the drive wheel in thethe

required direction and with the required speed. If a fault irequired direction and with the required speed. If a fault is indicated the regulator wills indicated the regulator will

disconnect the drive to the drive motor disconnect the drive to the drive motor and allow the drive motor brake to pull, and allow the drive motor brake to pull, and in soand in so

doing stop the truck.doing stop the truck.

Figure 10.13Figure 10.13 Functional overview of steering servo systemFunctional overview of steering servo system

11.. SStteeeerriinng wg whheeeell

22.. SStteep mp moottoor r sseennssoorr

33.. SStteep mp moottoor sr seennssoorr

cabling, 6 cablescabling, 6 cables

44.. SStteeererining g sseervrvoo

regulatorregulator

55.. MMoottoor cr caabblliinngg

66.. SSteteererining sg seerrvvo mo mototoorr

7.7. CaCablblining, sg, safafetety sty steeeerinring dg drivrive moe mototorr

brakebrake

88.. DDrrivive e mmoottoor r bbrarakkee
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1010.3.322 ElElecectrtricical al sysyststem / em / DeDesisign agn and nd fufuncnctition / on / StSteeeeriring sng serervovoreregugulalatotor, r, EPEPS-S-ACAC

..

The end positions of the drive The end positions of the drive unit are indicated by inductive sensors, S4 and S5. Whenunit are indicated by inductive sensors, S4 and S5. When

a sensor is actuated the turning motion is stopped in this direction. To monitor that thea sensor is actuated the turning motion is stopped in this direction. To monitor that the

turning motion is not stopped by the sensor before the drive unit is in turning motion is not stopped by the sensor before the drive unit is in the end position,the end position,

the steering sensor regulator senses whether the drive the steering sensor regulator senses whether the drive unit is moving from unit is moving from the sensorthe sensor

without the end position indicating releasing.without the end position indicating releasing.

A third sensor, S8, senses whether the wheel is A third sensor, S8, senses whether the wheel is turned more than 45 degrees from turned more than 45 degrees from the di-the di-

rection straight ahead. If this is trection straight ahead. If this is the case the drive motor acceleration is reduced to reducehe case the drive motor acceleration is reduced to reduce

the tipping moment that occurs during athe tipping moment that occurs during acceleration sideways. The reduced accelerationcceleration sideways. The reduced acceleration

is set with the parameter EXTRA ACCEL DELAY in the menu PARAMETERis set with the parameter EXTRA ACCEL DELAY in the menu PARAMETER

CHANGE with the help of the Hand terminal (see section 2, Special tools).CHANGE with the help of the Hand terminal (see section 2, Special tools).

Figure 10.14Figure 10.14 Limit position switch S4 and S5.Limit position switch S4 and S5.

07_004_SM_A-Ergo_S4S5S8.eps07_004_SM_A-Ergo_S4S5S8.eps
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Figure 10.15Figure 10.15 Sensor positioning, truck seen from above.Sensor positioning, truck seen from above.

  

ElElecectrtricical al syssystetem / Dm / Desesigign ann and fd fununctctioion / Sn / Steteererining sg serervovoreregugulalatotor, Er, EPSPS-A-ACC 1010.3.333

Connector, specification, steering servo regulator EPS-ACConnector, specification, steering servo regulator EPS-AC

The steering servo regulator has tThe steering servo regulator has three connectors with inputs andhree connectors with inputs and

outputs for sensors and programming tools. etc.outputs for sensors and programming tools. etc.

Each connector pin is specified below, with where appropriate theEach connector pin is specified below, with where appropriate the

voltage level in connected position.voltage level in connected position.

Connector E3 (the figure shows the connector from the cablingConnector E3 (the figure shows the connector from the cabling

side).side).

Table 10.17Table 10.17 Connector E3 steering servo regulatorConnector E3 steering servo regulator

PPiinn DDeessccrriippttiioonn CCoommmmeenntt

E3E3.1.1 NoNot t usused ed iin tn thhe A e A momoddelel

E3E3.2.2 NoNot t usused ed iin tn thhe A e A momoddelel

EE33..33 CCAAN  N  ccoommmmuunniiccaattiioonn CCAAN  N  HHiigghh

E3E3.4.4 NoNot t usused ed iin tn thhe A e A momoddelel

EE33..55 SSppeeeed d rrededuuctctiioonn

E3E3.6.6 NoNot t usused ed iin tn thhe A e A momoddelel

EE33..77 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

E3E3.8.8 NoNot t usused ed iin tn thhe A e A momoddelel

E3E3.9.9 NoNot t usused ed iin tn thhe A e A momoddelel

EE33..1100 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

E3.E3.1111 ContControl rol sigsignal nal frofrom sm speed peed contcontrolrollerler NNeeuuttrraall =  =  aapppprrooxx.  .  22..55VV

Maximum in direction of forks= approx 4.5VMaximum in direction of forks= approx 4.5V

Maximum in opposite direction= approx 1.0Maximum in opposite direction= approx 1.0

E3E3.1.122 NoNot ut usesed id in tn the he A mA mododelel

EE33..1133 CCAAN  N  ccoommmmuunniiccaattiioonn CCAAN  N  LLooww

E3E3.1.144 NoNot ut usesed id in tn the he A mA mododelel

E3E3.1.155 NoNot ut usesed id in tn the he A mA mododelel

E3E3.1.166 NoNot ut usesed id in tn the he A mA mododelel

E3E3.1.177 NoNot ut usesed id in tn the he A mA mododelel

E3E3.1.188 NoNot ut usesed id in tn the he A mA mododelel

E3E3.1.199 NoNot ut usesed id in tn the he A mA mododelel

EE33..2200 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

E3E3

1111

220  0  1100

11
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1010.3.344 ElElecectrtricical al sysyststem / em / DeDesisign agn and nd fufuncnctition / on / StSteeeeriring sng serervovoreregugulalatotor, r, EPEPS-S-ACAC

Connector E4 (the figure shows the connector from tConnector E4 (the figure shows the connector from the cabling side).he cabling side).

Table 10.18Table 10.18 Connector E4 steering servo regulatorConnector E4 steering servo regulator

PPiinn DDeessccrriippttiioonn CCoommmmeenntt

EE44..11 OOuuttppuut  t  ffrroom  m  ssaaffeetty  y  rreellaayy ++2244V  V  tthhaat  t  iis  s  ddiissccoonnnneecctteed  d  iif  f  tthheerre  e  iis  s  a  a  ffaauulltt

in the steering servoin the steering servo

EE44.2.2 NNot ot uusseed id in tn the he A A momoddelel

EE44..33 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

EE44..44 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

EE44.5.5 NNot ot uusseed id in tn the he A A momoddelel

E4E4.6.6 EnEnd d popositsitioion n sigsignanal l StStops ops cloclockwckwisise e stesteererining g didirerectictionon

EE44..77 IInnppuut  t  tto  o  ssaaffeetty  y  rreellaayy ++2244VV

EE44.8.8 NNot ot uusseed id in tn the he A A momoddelel

EE44..99 FFrroom  m  sstteeeerriinng  g  wwhheeeel  l  sseennssoorr SStteep  p  mmoottoorr

E4E4.1.100 NoNot ut usesed id in tn the he A mA mododelel

E4E4.1.111 NoNot ut usesed id in tn the he A mA mododelel

EE44..1122 EEnnd  d  ppoossiittiioon  n  ssiiggnnaall SSttoopps  s  aannttiicclloocckkwwiisse  e  sstteeeerriinng  g  ddiirreeccttiioonn

E4E4

11

66

77

1212
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ElElecectrtricical al syssystetem / Dm / Desesigign ann and fd fununctctioion / Sn / Steteererining sg serervovoreregugulalatotor, Er, EPSPS-A-ACC 1010.3.355

Connector C is used to connect the programming tool, Hand terminal..Connector C is used to connect the programming tool, Hand terminal..

The battery and motor connections are The battery and motor connections are separately located on the steering servo motorseparately located on the steering servo motor

regulator.regulator.

Figure 10.16Figure 10.16 Connector C (the figure shows the connector from the cabling side)Connector C (the figure shows the connector from the cabling side)

Table 10.19Table 10.19 Separate cable connectionsSeparate cable connections

PPiinn DDeessccrriippttiioonn

 -B -BAATT TT NeNegagatitive ve susupppply ly frfrom tom the he babattttereryy..

+B+BAATTTT PoPosisititive ve susupppply ly frfrom om ththe be batatteterryy..

U; U; VV; ; WW MoMottor or coconnnenecctitionons.s.

Figure 10.17Figure 10.17 Connections, battery and motorConnections, battery and motor

EPS - ACEPS - AC

+BATT+BATT

UU

VV

WW

-BATT-BATT

+BATT+BATT

UU

VV

WW

-BATT-BATT

https://www.besttruckmanuals.com/

https://truckmanualshub.com/



ATLET SERVICE MANUAL A-ERGOATLET SERVICE MANUAL A-ERGO

  

1010.3.366 ElElecectrtricical al sysyststem / em / DeDesisign agn and nd fufuncnctition / on / StSteeeeriring sng serervovoreregugulalatotor, r, EPEPS-S-ACAC

Menu tree, steering servo regulator EPS-ACMenu tree, steering servo regulator EPS-AC

The following main headings are found in the steering servo motor regulator menu tree.The following main headings are found in the steering servo motor regulator menu tree.

Use the Hand terminal to view Use the Hand terminal to view the menus, seethe menus, see "Operation, Hand terminal" on page 10.6"Operation, Hand terminal" on page 10.6..

Table 10.20Table 10.20 Main flow in the Hand terminal menusMain flow in the Hand terminal menus

DDiissppllaay  y  wwiinnddooww DDiissppllaay  y  wwiinnddooww

AC1 ZAPI V0.0AC1 ZAPI V0.0

12V 250A 0000012V 250A 00000

++

MAIN MENUMAIN MENU

PARAMETER CHANGEPARAMETER CHANGE

Table 10.21 onTable 10.21 on

page 10.37page 10.37

CONFIG MENUCONFIG MENU

SET MODELSET MODEL

MAIN MENUMAIN MENU

TESTERTESTER

CONFIG MENUCONFIG MENU

SET OPTIONSET OPTION

MAIN MENUMAIN MENU

SAVE PARAMETERSAVE PARAMETER

CONFIG MENUCONFIG MENU

ADJUSTMENTSADJUSTMENTS

MAIN MENUMAIN MENU

RESTORE PARAMETERRESTORE PARAMETER

MAIN MENUMAIN MENU

ALARMSALARMS

MAIN MENUMAIN MENU
PROGRAM PROGRAM VVACCACC

(Not available)(Not available)

MAIN MENUMAIN MENU

MOTOR MOTOR DATDATAA

(Not available)(Not available)
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ElElecectrtricical al sysyststem em / D/ Desesiign gn anand fd fununctctioion / n / WiWiririnng dg diiagagraramm 1010.3.377

Under menu selection PUnder menu selection PARAMETER CHANGE it ARAMETER CHANGE it is possible to set certain is possible to set certain parametersparameters

for the turning motion, see tablefor the turning motion, see table 10.2110.21 below. below.

Wiring diagramWiring diagram

All the wirAll the wiring diagrams are included in a ing diagrams are included in a separate Wiring Diagram Handbook, contactseparate Wiring Diagram Handbook, contact

Atlet for further information.Atlet for further information.

The wiring diagrams relevant to The wiring diagrams relevant to A_Ergo are specified in the tA_Ergo are specified in the table belowable below..

Table 10.21Table 10.21 Submenu PARAMETER CHANGE, steering servo regulatorSubmenu PARAMETER CHANGE, steering servo regulator

PARAMETER/BASIC PARAMETER/BASIC SETTING SETTING EXPLANATIONEXPLANATION

SSPPEEEED  D  LLIIMMIITT 77 SSeetts  s  tthhe  e  mmaaxxiimmuum  m  ttuurrnniinng  g  ssppeeeed  d  ffoor  r  tthhe  e  sstteeeerriinng  g  oof  f  tthhe  e  ddrriivve  e  wwhheeeell

AUAUX X FFUUNNCCTTIION ON 33 22 SSeetts  s  tthhe e ccoompmpenenssaattiioon n oof f  tthhe e sseennsisittiivviitty  y  oof tf  thhe e sstteeeerriinng g wwhheeeell

modulation at high speed.modulation at high speed.

SSEENNSSIIBBIILLIITTYY 33 SSeetts  s  tthhe  e  sseennssiittiivviitty  y  oof  f  tthhe  e  sstteeeerriinng  g  wwhheeeel  l  mmoodduullaattiioonn..

AUX FUNCTION 2AUX FUNCTION 2

CCRREEEEP  P  SSPPEEEEDD 77 RReeiinnffoorrcceemmeennt  t  oof  f  ppoowweer  r  ffoor  r  ssmmaalll  l  ttuurrnnss..

PPEERRSSUUIIT  T  RRAAMMPP -- NNoot  t  uusseedd

CCOOMMPEPENNSSAATTIIOONN 22 SSeetts s  tthhe e ccoompmpeennssaattiioon n ffoor r  vvoollttagage e ddrroop p iin  n  ccaabblles es aannd d ttrraannssiissttoorrss..

DDEESSEENNSSIIBBIILLIIZZAATT -- NNoot  t  uusseedd

PPOOS  S  AACCCCUURRAACCYY -- NNoot  t  uusseedd

AAUUXXIILLAARRY  Y  RRAAMMPP -- NNoot  t  uusseedd

AUAUXXILILIIARARY Y TTIMIMEE 11 SSeets ts ththe e ttimime e ththe e whwheeeel l  iis s hheleld d iin n lloocckked ed didirrecectition on afaftter er tthe he ststeeeerriningg

wheel is no longer activated.wheel is no longer activated.

ANANTTIRIROLOLLBLBACACKK 4400%% SSeets ts tthe he foforcrce te thhat at hhooldlds ts the he whwheeeel il  in n lolocckeked dd diirreectctiioon an aftfter er tthhee

steering wheel is no longer activated.steering wheel is no longer activated.

HOUR CHOUR COUNOUNTERTER RURUNNINNINGNG ThThe tie time is cme is couountented whd when ten the syhe systestem is acm is actitive anve and whd when coen contntrolrollinlingg

is possible.is possible.

MIMICCRRO CO CHHECECKK PRPREESSEENNTT CCoonnnneecctted ed momonniittoorriinng sg syysstteemm

MUST NEVER BE DISCONNECTEDMUST NEVER BE DISCONNECTED

ENCODERENCODER

CONTROLCONTROL

OFOFFF ThTheere ire is ns no eo encncododer ier in tn thihis ss sysystetem.m.

FEEFEEDBDBACK ACK DEDEVICVICEE OPOPTITION ON 11 Not Not ususeded

DIDIRERECTCTIOION GAN GAUGEUGE OPOPTITION 1ON 1 NoNot ust useded

AUTO INPUTAUTO INPUT

ACTIVEACTIVE

11 NNoot  t  uusseedd

AAUUX  X  FFUUNNCCTTIIOON  N  11 00 NNoot  t  uusseedd

Table 10.22Table 10.22

DDeessccrriippttiioonn MMaacchhiinnee RReeffeerreennccee DDooccuummeennt  t  ccooddee

ConnectionConnection

diagramdiagram

AA--EERRGGOO 110044110000

CCiirrccuuiit  t  ddiiaaggrraamm AA--EERRGGOO 110044110011
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1010.3.388 ElElecectrtricical al sysyststem / em / ReRepapair iir insnstrtrucuctitionons / Cs / Calalibibraratitionon, Sp, Speeeed cod contntrorollllerer

Repair instructionsRepair instructions

Calibration, Speed controllerCalibration, Speed controller

The drive is regulated with a linear lever, which is supplied with approx.: 5 V.The drive is regulated with a linear lever, which is supplied with approx.: 5 V.

In neutral position the In neutral position the control should provide 2.5 Vcontrol should provide 2.5 V. When the . When the lever is moved oppositelever is moved opposite

to the direction of to the direction of travel forwards the output travel forwards the output signal from the sensor increases to signal from the sensor increases to 4.5 V4.5 V,,

compared to 1.0 V when the lever is moved in the compared to 1.0 V when the lever is moved in the reverse direction.reverse direction.

The Hand terminal is used to The Hand terminal is used to calibrate the start position and max position, seecalibrate the start position and max position, see "Operation,"Operation,

Hand terminal" on page 10.6Hand terminal" on page 10.6 for user instructions. for user instructions.

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd

1.1. CoConnnnecect tht the Hae Hand tnd terermiminanal, tl, the dhe disisplplayay

shows:shows:

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

2.2. AfAfteter sr statart rt upup, p, preress ss ththe te two wo ououteterr
buttons.buttons.

CONFIG MENUCONFIG MENU

SET MODELSET MODEL

3.3. SStetep tp to to the he AdAdjujuststmement nt memenunu..

CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

44.. PrPresess Es ENTNTER ER to to eentnteerr..

55.. SStetep p to to AACCCCEELELER R MIMINN..

ADJUSTMENTADJUSTMENT

ACCELER MINACCELER MIN

66.. PPrreesss s  EENNTTEERR..

Supply: 5VSupply: 5V

NeutralNeutral

position:position:

2.5V2.5V
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7.7. ThThe de disisplplay ay shshowows ts the he acactutual al vavalulue.e. ACCELER MINACCELER MIN

...V...V

  

ElElecectrtricical al sysyststem / em / ReRepapair ir ininststruructctioions ns / Ca/ Calilibrbratatioion, Sn, Spepeed ed cocontntrorollllerer 1010.3.399

8.8. AcActutuatate the the coe contntrorol to a l to a poposisitiotion thn that iat iss

suitable to start the travel in suitable to start the travel in thethe

“direction of the drive “direction of the drive wheel”.wheel”.

If the control position is too far fromIf the control position is too far from

neutral this wneutral this will reduced controllability.ill reduced controllability.
An increase of the voltage by aAn increase of the voltage by approx. 0.2pprox. 0.2

V from neutral can be appropriate.V from neutral can be appropriate.

99.. PPrreesss  s  OOUUTT..

1010.. PrePress Ess ENTENTER to sR to save tave the vhe valualue.e.

Press OUT if the value is NOT to Press OUT if the value is NOT to bebe

saved.saved.

111.1. The The disdisplaplay noy now sw shohows:ws: CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

12.12. PrePress ss ENTENTER ER to to ententerer..

1313.. StStep tep to Ao ACCCCELELER MER MAXAX..

ADJUSTMENTADJUSTMENT
ACCELER MAXACCELER MAX

1414.. PrPresess Es ENTNTEER.R.

15.15. The dThe displisplay say shows hows the the actuaactual vl value.alue. ACCELER MAXACCELER MAX

...V...V

16.16. ActuActuate tate the cohe controntrol to pl to positosition mion maxiaximummum

speed in the “direction of the drive wheel”.speed in the “direction of the drive wheel”.

1717.. PrPresess s OUOUTT..

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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1010.4.400 ElElecectrtricical al sysyststem / em / ReRepapair iir insnstrtrucuctitionons / Cs / Calalibibraratitionon, Sp, Speeeed cod contntrorollllerer

The speed controller is now The speed controller is now calibrated in both directions. Test the sensitivitycalibrated in both directions. Test the sensitivity, and if a, and if anyny

parameter does not feel right recalibrate that function.parameter does not feel right recalibrate that function.

1818.. PrPresess ENs ENTETER to sR to savave.e.

19.19. Step Step to Sto SET ACET ACC RC REV MIEV MIN anN and red repeatpeat

the procedure steps 8 to 12 in thethe procedure steps 8 to 12 in the

direction of the forks.direction of the forks.

Step to SET ACC REV MAX and repeatStep to SET ACC REV MAX and repeat

the procedure steps 14 to 12 also in thethe procedure steps 14 to 12 also in the

direction of the forks.direction of the forks.

2020.. PrePress Ess ENTENTER to sR to save tave the vhe valualue.e.

Press OUT if the value is NOT to Press OUT if the value is NOT to bebe

saved.saved.

2121.. The The disdisplaplay ny now ow shoshows:ws: CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

22.22. TTo returo return to the mn to the main meain menu, prenu, press OUTss OUT..

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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ElElectectrirical cal syssystetem / m / RepRepair air insinstrutructctionions s / C/ Calalibibratratioion, n, LiLiftftinging/L/Loweoweriring ng concontrtrolol 1010.41.41

Calibration, Lifting/Lowering controlCalibration, Lifting/Lowering control

This function stores the minimum and maximum values for the lifting and lowering controlThis function stores the minimum and maximum values for the lifting and lowering controls.s.

The minimum value is the position on The minimum value is the position on the lever when the respective movement is to start,the lever when the respective movement is to start,

and the maximum value is tand the maximum value is the value when the movement reaches maximum speed.he value when the movement reaches maximum speed.

The lifting and lowering movements are The lifting and lowering movements are regulated with a linear lever regulated with a linear lever supplied with 5 Vsupplied with 5 V..

In neutral position the In neutral position the control should provide 2.5 Vcontrol should provide 2.5 V. When the lever . When the lever is moved to is moved to liftinglifting

position the voltage increases to 4.5V, and decreases to 1.0 V when lowering.position the voltage increases to 4.5V, and decreases to 1.0 V when lowering.

The Hand terminal is used to calibrate the start position and max position.The Hand terminal is used to calibrate the start position and max position.

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd

1.1. CoConnnnecect tht the Hae Hand tnd terermiminanal, tl, the dhe disisplplayay

shows:shows:

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

12V 250A 0000012V 250A 00000

2.2. AfAfteter sr statart rt upup, p, preress ss ththe te two wo ououteterr

buttons.buttons.

CONFIG MENUCONFIG MENU

SET MODELSET MODEL

3.3. SStetep tp to to the he AdAdjujuststmement nt memenunu..

CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

4.4. PrPresess Es ENTNTER ER to to enenteter thr this is fufuncnctiotion.n.

55.. SStetep p tto o MIMIN N LLIFIFTT..

ADJUSTMENTADJUSTMENT

MIN LIFTMIN LIFT

66.. PPrreesss s  EENNTTEERR..

Supply: 5VSupply: 5V

NeutralNeutral

position:position:

2.5V2.5V
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7.7. ThThe de disisplplay ay shshowows ts the he acactutual al vavalulue.e. MIN LIFTMIN LIFT
...V...V

8.8. AcActutuate ate ththe coe contntrorol to a pl to a posositiition ton thahat ist is

suitable to start the lifting movement.suitable to start the lifting movement.

  

1010.42.42 ElElectectrirical cal syssystem tem / / RepRepaiair ir instnstruructictionons / s / CalCalibribratationion, , LiLiftiftingng/Lo/Loweweriring ng concontrotroll

99.. PPrreesss  Os  OUUTT..

10.10. PrePress Ess ENTNTER to sER to savave the e the valvalue.ue.

Press OUT if the value is NOT to Press OUT if the value is NOT to bebe

saved.saved.

111.1. The The didisplsplay ay nonow sw showhows:s: CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

12.12. PrePress ENss ENTER tTER to eno enter thter this funis functiction.on.

1313.. StStep ep to to MAMAX LX LIFIFTT..

ADJUSTMENTADJUSTMENT

MAX LIFTMAX LIFT

1414.. PrPresess Es ENTNTERER..

15.15. The dThe displaisplay shy shows ows the the actuaactual vl valuealue.. MAX LIFTMAX LIFT

...V...V

16.16. ActuActuate ate the the controcontrol to l to positposition ion forfor

maximum lift.maximum lift.

1717.. PrPresess s OUOUTT..

18.18. PrePress Ess ENTNTER to sER to save tave the vahe valuelue..

Press OUT if the value is NOT toPress OUT if the value is NOT to bebe

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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Press OUT if the value is NOT to Press OUT if the value is NOT to bebe

saved.saved.

  

ElElectectrirical cal syssystetem / m / RepRepair air insinstrutructctionions s / C/ Calalibibratratioion, n, LiLiftftinging/L/Loweoweriring ng concontrtrolol 1010.43.43

The lifting/lowering control is now calibrated.The lifting/lowering control is now calibrated.

1919.. The The disdisplaplay ny now ow shoshows:ws: CONFIG MENUCONFIG MENU

ADJUSTMENTADJUSTMENT

2020.. RepRepeat teat the phe procroceduedure fore for MINr MIN

LOWERING and MAX LOWERING.LOWERING and MAX LOWERING.

21.21. TTo returo return to the mn to the main meain menu, prenu, press OUTss OUT..

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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1010.44.44 ElElectectrirical cal syssystem tem / / RepRepaiair ir instnstruructictionons / s / SavSave e parparamameteeters irs in tn the he HaHand nd terterminminal al memmemororyy

Save parameters in the Hand terminal memorySave parameters in the Hand terminal memory

This function stores the set parameters in This function stores the set parameters in the Hand terminal the Hand terminal memorymemory..

These parameters can then be downloaded into another regulator by using These parameters can then be downloaded into another regulator by using the RESTOREthe RESTORE

function.function.

The following data can be saved by using SAVE PARAMETERS:The following data can be saved by using SAVE PARAMETERS:

1.1. AlAll pal pararamemeteters (rs (PPARARAMAMETETER CER CHAHANGNGE)E)..

22.. OpOptitioons (ns (SESET OT OPPTTIOIONSNS).).

3.3. BaBattettery ry lelevevel (Bl (BAATTTTERERY LY LEVEVELEL).).

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd

1.1. CoConnnnecect tht the Hae Hand tnd terermiminanal, tl, the dhe disisplplayay

shows:shows:

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

2.2. AfAfteter str starart upt up, pr, presess bus butttton on 3, E3, ENTNTER tER too

enter the MAIN MENU.enter the MAIN MENU.

MAIN MENUMAIN MENU

PARAMETER CHANGEPARAMETER CHANGE

3.3. SStetep tp to So SAAVE VE PPAARRAMAM..

MAIN MENUMAIN MENU

SASAVE VE PPARAMARAM..

44.. PrPresess Es ENTNTER ER to to eentnteerr..

5.5. If tIf this his funfunctiction on has has bebeen en useused pd prevreviouiouslysly,,

this is indicated with a two digitthis is indicated with a two digit

reference.reference.

SELECT: Mod. 00SELECT: Mod. 00

FREEFREE

6.6. StStep ep upup, b, bututtoton 2n 2, o, or dor downwn, b, bututtoton 1n 1,,

until the window indicates FREE.until the window indicates FREE.

SELECT: Mod. 01SELECT: Mod. 01

FREEFREE

77 PP EENNTTEERR
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77.. PPreresss Es ENNTTEER tR to so saavvee..

  

ElecElectritrical sycal system / stem / RepaRepair iir instnstructructionions / Savs / Save pare parametameters iers in thn the Hane Hand terd terminaminal meml memoryory 10.410.455

8.8. ThThe die dispsplalay sy shohows wws whahat is t is sasaveved whd whilile ite it

is carried out.is carried out.

READING...READING...

ACCELER DELAY (ECC)ACCELER DELAY (ECC)

9.9. WhWhen en evevererytythihing ing is res readady thy the we winindodoww
shows:shows:

MAIN MENUMAIN MENU
SAVE PARAM.SAVE PARAM.

10.10. Press Press OUT to OUT to returreturn to thn to the stae start windrt windowow..

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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1010.46.46 ElElectectrirical cal sysystestem / m / RepRepaiair ir instnstrucructitionons / s / DoDownwnloaload pd pararameameterters fs frorom tm the he HaHand nd tetermirminanall

Download parameters from the Hand terminalDownload parameters from the Hand terminal

This function permits stored parameters in the Hand terminal memory to be downloadedThis function permits stored parameters in the Hand terminal memory to be downloaded

to the regulator.to the regulator.

The following data can be downloaded by using RESTORE PARAMETERS:The following data can be downloaded by using RESTORE PARAMETERS:

1.1. AlAll pal pararamemeteters (rs (PPARARAMAMETETER CER CHAHANGNGE)E)..

22.. OpOptitioons (ns (SESET OT OPPTTIOIONSNS).).

3.3. BaBattettery ry lelevevel (Bl (BAATTTTERERY LY LEVEVELEL).).

Important! Important! 

All the values in the regulator memory will be All the values in the regulator memory will be overwritten with the parameters inoverwritten with the parameters in

the Hand terminal..the Hand terminal..

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd

1.1. CoConnnnecect tht the Hae Hand tnd terermiminanal, tl, the dhe disisplplayay

shows:shows:

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

2.2. AfAfteter str starart upt up, pr, presess bus butttton on 3, E3, ENTNTER tER too

enter the MAIN MENU.enter the MAIN MENU.

MAIN MENUMAIN MENU

PARAMETER CHANGEPARAMETER CHANGE

3.3. SStetep p to to RERESTSTORORE E PPARARAMAM..

MAIN MENUMAIN MENU

RESTORE PARAM.RESTORE PARAM.

44.. PrPresess Es ENTNTER ER to to eentnteerr..

5.5. ThThe de disisplplay ay wiwill sll shohow thw the me mododelels ts thahatt

are saved with a two digit code.are saved with a two digit code.

SELECT: Mod. 00SELECT: Mod. 00

AC1 ZAPI V1AC1 ZAPI V1

6.6. StStep ep upup, b, bututtoton 2n 2, o, or dor downwn, b, bututtoton 1n 1,,

until the required model pops up.until the required model pops up.

SELECT M d 01SELECT M d 01
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SELECT: Mod. 01SELECT: Mod. 01

AC1 ZAPI V1AC1 ZAPI V1

  

EleElectrctricaical syl systestem / Repm / Repaiair inr inststrucructiotions / Dons / Downlwnloaoad pad pararametmeters fers from trom the Hahe Hand tend termirminanall 1010.4.477

7.7. PrPresess s ENENTETER tR to so statart rt dodownwnloloadadining.g.

8.8. ThThe que quesestiotion Arn Are yoe you su surure? ce? comomes ues up onp on

the display.the display.

ARE YOU SURE?ARE YOU SURE?

YES YES = = ENTER ENTER NO NO = = OUTOUT

9.9. ThThe die dispsplalay sy shohows wws whahat is t is sasaveved whd whilile ite it

is carried out.is carried out.

STORING...STORING...

ACCELER DACCELER DELAELAYY

10.10. When When everyeverything thing is is ready ready the the windowindoww

shows:shows:

MAIN MENUMAIN MENU

RESTORE PARAM.RESTORE PARAM.

111.1. Press Press OUT to OUT to returreturn to thn to the stae start windrt windowow..

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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1010.4.488 ElElecectrtricical al sysyststem em / / ReRepapair ir ininststruructctioions ns / / ChChececkiking ng ererroror r cocodedess

Checking error codesChecking error codes

The regulator remembers the last five errors that have occurred. An error code isThe regulator remembers the last five errors that have occurred. An error code is

presented for every error that is saved, the number of presented for every error that is saved, the number of times this error has occurred, whattimes this error has occurred, what

the hour counter showed, and the temperature of the hour counter showed, and the temperature of the regulatorthe regulator..

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd

1.1. CoConnnnecect tht the Hae Hand tnd terermiminanal, tl, the dhe disisplplayay

shows:shows:

AC1 ZAPI Vx.xAC1 ZAPI Vx.x

24V 250A 0000024V 250A 00000

2.2. AfAfteter str starart upt up, pr, presess bus butttton on 3, E3, ENTNTER tER too

enter the MAIN MENU.enter the MAIN MENU.

MAIN MENUMAIN MENU

PARAMETER CHANGEPARAMETER CHANGE

33.. SStteep p tto o AALLAARRMMSS..

MAIN MENUMAIN MENU

ALARMSALARMS

44.. PrPresess Es ENTNTER ER to to eentnteerr..

5.5. ThThe die dispsplalay wiy will sll shohow thw the ere erroror cor codede, th, thee

number of times the error has occurred,number of times the error has occurred,

and the temperature of the regulator atand the temperature of the regulator at

the time of the time of the error.the error.

CODECODE

00005 00005 #02 #02 20ºC20ºC

6.6. SteStep upp up, bu, buttotton 2, n 2, to to see see the the nexnext et errorrror, o, orr
down, button 1, to see previous errors.down, button 1, to see previous errors.

CODECODE

00007 00007 #03 #03 18ºC18ºC

7.7. PrPresess Os OUT tUT to eo exixit tt the he ALALARARM wiM windndowow..

8.8. ThThe que quesestiotion Cln Cleaear lor logbgbooook? ck? comomes ues up.p. CLEAR LOGBOOK?CLEAR LOGBOOK?

YES YES = = ENTER ENTER NO NO = = OUTOUT

https://www.besttruckmanuals.com/
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9.9. PrPresess Es ENTNTER ER fofor yer yes as and nd OUT OUT fofor nr no.o.

  

ElElecectrtricical al sysyststem em / R/ Repepaiair ir insnstrtrucuctitionons s / / ChChececkiking ng ererroror r cocodedess 1010.4.499

10.10. Press Press OUT to OUT to exit exit the Athe ALARM LARM windowindoww..

AC1 ZAPI Vx.xAC1 ZAPI Vx.x
24V 250A 0000024V 250A 00000

IInnssttrruuccttiioonnss DDiissppllaay  y  aannd  d  kkeeyybbooaarrdd
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1010.50.50 ElElectectrirical cal syssystem tem / R/ Repaepair iir instnstruructictionons / Rs / Repeplaclacing ing drdrive ive regregululatoator/r/stesteererining seg servo rvo reregulgulatoatorr

Replacing drive regulator/steering servoReplacing drive regulator/steering servo

regulatorregulator

1.1. If pIf possossiblible se savave ce currurrent ent paparamrameteeter sr settettingings,s, see “Save parameters in the Handsee “Save parameters in the Hand

terminterminal memoal memory” on pary” on pagege 4444, before dismantling., before dismantling.

2.2. SwiSwitch otch off tff the phe poweower to thr to the true truck anck and pud pull oull out the bt the battattery pery pluglug..

3.3. Pull Pull out thout the ele electricectrical paal panel snel so thao that the t the regregulatoulator becr becomes omes accaccessibessible.le.

4.4. DiscDiscononnecnect tht the me motootor car cablibling ang and nd supsupply ply cabcablinling.g.

5.5. PulPull out thl out the coe controntrol cabl cablinling, cog, connennectoctor E1 anr E1 and E2, ad E2, and E3 and E3 and E4nd E4..

66.. UnUnscscrerew tw the rhe reegugulalatotorr..

7.7. Steering servo regulator:Steering servo regulator: Scrape clean the contact surface between the  Scrape clean the contact surface between the regulatorregulator

and attachment plate.and attachment plate.

8.8. Steering servo regulator:Steering servo regulator: Apply heat extraction paste between the  Apply heat extraction paste between the regulator andregulator and

attachment plate.attachment plate.

99.. ReRefifit tt the he rereggululaatotorr..

10.10. ConneConnect the coct the control cntrol cablinabling, cong, connectonector E1 and E2r E1 and E2, and E3 an, and E3 and E4.d E4.

111.1. ConneConnect thct the motoe motor cabr cabling ling and suand supply pply cablcabling.ing.

12.12. Download Download the paramthe parameter settingeter settings the s the regulator hregulator had pad previously (reviously (assumes assumes that pointthat point

1 above has 1 above has been completed),been completed), see “Download parameters from the Hand terminal”see “Download parameters from the Hand terminal”

on pon pagagee 4646..

Replacing MDIReplacing MDI

1.1. SwiSwitch otch off tff the phe poweower to thr to the true truck anck and pud pull oull out the bt the battattery pery pluglug..

2.2. LifLift up tt up the che conontrol trol panpanel, el, see see secsectiotion 7 fon 7 for acr accescess.s.

33.. LoLoososeen cn coonnnneectctoor Er E5.5.

4.4. LoLoososen ten the he clclamamp ap and pnd pulull ol out ut ththe Me MDIDI..

5.5. AsAssesembmble le in in ththe e rereveversrse oe ordrderer..
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ElElecectrtricical sal sysystetem / Rem / Repapair ir ininststruructctioions / Rns / Repeplalacicing tng the she steteererining seg servrvo seo sensnsoror 1010.5.511

Replacing the steering servo sensorReplacing the steering servo sensor

Dismantling the steering servo sensorDismantling the steering servo sensor
1.1. SwiSwitch otch off tff the he powpower aner and did discosconnennect tct the bhe battatteryery..

2.2. LoLoososen en ththe loe lock ck nunut on t on ththe se senensosorr..

3.3. UnsUnscrecrew the sew the sensnsor (aor (and fond follollow the cw the cablable so the so that it doat it does noes not twist twist).t).

Assembling the steering servo sensorAssembling the steering servo sensor

1.1. ScreScrew in the w in the sensensor (asor (and folnd follow thlow the cae cable sble so that o that it doeit does nos not twist) t twist) until until it meetit meetss

ththee cacam.m.

2.2. ScrScrew up ew up the sthe sensensor 1 tor 1 turn aurn and tnd tighighten tten the sehe sensnsor wior with thth the nue nut.t.

3.3. LocLock thk the ne nut wut with ith liqliquid uid thrthread ead loclockiking ang agengent.t.

Important! Important! 

The nut should be locked with liquid thread locking agent. Make sure that theThe nut should be locked with liquid thread locking agent. Make sure that the

thread locking agent is applied thread locking agent is applied in the threaded hole.in the threaded hole.

Figure 10.18Figure 10.18 Positioning steering servo sensor, truck seen from abovePositioning steering servo sensor, truck seen from above

  

10_015_SM_A-ERGO_styrgivare.eps10_015_SM_A-ERGO_styrgivare.eps
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1010.5.522 ElElecectrtricical al sysyststem em / D/ Diaiagngnososis ais and nd ttroroubublle se shohoototining / Sg / Safafetetyy

Diagnosis and trouble shootingDiagnosis and trouble shooting

SafetySafety

Important! Important! 

SeeSee "Safety procedures" on page 10.3"Safety procedures" on page 10.3 before starting work on the  before starting work on the electrical system.electrical system.

Tools for trouble shootingTools for trouble shooting

Circuit diagramCircuit diagram

The circuit diagram forms the basis for trouble shooting work and provides an overviewThe circuit diagram forms the basis for trouble shooting work and provides an overview

of the function of the electric system, from wof the function of the electric system, from where it is possible to localise faults.here it is possible to localise faults.

Circuit diagrams are supplied with each truck, or can be found in a separate WiringCircuit diagrams are supplied with each truck, or can be found in a separate Wiring

Diagram Handbook.Diagram Handbook.

Wiring diagramWiring diagram

The wiring diagram should be used to translate the principle solutions of the circuitThe wiring diagram should be used to translate the principle solutions of the circuit

diagram to the practical connections in the truck.diagram to the practical connections in the truck.

Wiring diagrams are supplied with each truck, or Wiring diagrams are supplied with each truck, or can be found in can be found in a separate Wiringa separate Wiring

Diagram Handbook.Diagram Handbook.

Error codesError codes

Error codes are read-off on the MDI, seeError codes are read-off on the MDI, see "Multi Function Display Indicator (MDI)" on"Multi Function Display Indicator (MDI)" on

page 10.13page 10.13, and through the Hand terminal, see, and through the Hand terminal, see "Operation, Hand terminal" on page 10.6"Operation, Hand terminal" on page 10.6..

The implications of the error codes are specified in the following sections:The implications of the error codes are specified in the following sections:

•• DrDrivive e mmoototor r rreegugulalatotorr, , sseeee::"Error codes, drive motor regulator" on page 10.57"Error codes, drive motor regulator" on page 10.57..

•• SSteteererining g seservrvo o reregugulalatotor sr seeee::"Error codes, steering servo r"Error codes, steering servo regulator" on page 10.61egulator" on page 10.61..

•• ErErrroor cr cododes es iin tn the he ddisisplplaayy, s, seeee::"Error codes MDI" on page 10.56"Error codes MDI" on page 10.56..

MultimeterMultimeter

When using the multimeter all measurements should be made with B- as reference.When using the multimeter all measurements should be made with B- as reference.

The safest way of trouble shooting is with the negative test cable connected as close toThe safest way of trouble shooting is with the negative test cable connected as close to

the battery as possible, with the exception of if voltage levels from the speed controllerthe battery as possible, with the exception of if voltage levels from the speed controller
https://www.besttruckmanuals.com/
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y p , p g py p , p g p

are to be measured, in which case it is best are to be measured, in which case it is best to use B- on the respective regulatorto use B- on the respective regulator..

  

ElElecectrtricical sal sysystetem / Dim / Diagagnonosisis ans and trd trououblble she shooootiting / Tng / Tooools ls fofor trr trououblble she shooootitingng 1010.5.533

Input and output specificationInput and output specification

Pin numbering in contactors, seePin numbering in contactors, see

•• "Connector E1 drive motor regulator AC1" "Connector E1 drive motor regulator AC1" on page 10.16on page 10.16..

•• "Connector E2 drive motor regulator AC1" "Connector E2 drive motor regulator AC1" on page 10.17on page 10.17..

•• "Connector E3 steering servo regulator" on "Connector E3 steering servo regulator" on page 10.33page 10.33..

•• "Connector E4 steering servo regulator" on "Connector E4 steering servo regulator" on page 10.34page 10.34..
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1010.54.54 ElElectectrirical cal syssystetem / m / DiaDiagngnosiosis as and nd trtroubouble le shoshoototining / g / PrPractacticaical l trotroububle le shoshoototiningg

Practical trouble shootingPractical trouble shooting

For all trouble shooting in the electrical system it is rFor all trouble shooting in the electrical system it is recommended to first connect theecommended to first connect the

Hand terminal to the actual regulator and to check if it Hand terminal to the actual regulator and to check if it gives an error message, and togives an error message, and to

translate this in the tables, seetranslate this in the tables, see "Error codes" on page 10.56"Error codes" on page 10.56..

Errors which in the first instance appear to refer Errors which in the first instance appear to refer to a regulator may in actual fact be to a regulator may in actual fact be anan
error in another unit, and therefore for this rerror in another unit, and therefore for this reason search for an error message in all unitseason search for an error message in all units

if it does not occur in the first.if it does not occur in the first.

Error in the drive functionError in the drive function

1.1. ConneConnect the ct the Hand Hand termterminal to inal to the drthe drive reive regulatgulator anor and read read-off d-off any eany error mrror messaessages,ges,

they will come up they will come up automatically when the Hand terminal has logged into the driveautomatically when the Hand terminal has logged into the drive

regulator.regulator.

2.2. If there If there are nare no erroo error messr messageages actus actuate tate the brahe brake swke switch itch and sand speed peed controcontroller to ller to seesee

if any message comes up.if any message comes up.

If not, go over to If not, go over to the test menu and read-off the function of the brake switch (Brakethe test menu and read-off the function of the brake switch (Brake

switchswitch "Submenu TEST"Submenu TESTER, Drive ER, Drive motor regulator" on page 10.24motor regulator" on page 10.24) and the output) and the output

signal from signal from the speed the speed controller (ACCELERAcontroller (ACCELERATOR), .TOR), .

3.3. Check aCheck also tlso the pohe positiosition of thn of the swie switches tches for spfor speed reeed reductiduction bon by meany means of Ss of SPEEDPEED

SWITCH 1 and 2 in the SWITCH 1 and 2 in the test menu,.test menu,.

4.4. AlsAlso co checheck thk the cue currerrent to nt to the the motmotor Cor CURRURRENENT RMT RMS.S.

If current goes to If current goes to the motor without it moving, or if it the motor without it moving, or if it moves slowlymoves slowly, this may be, this may be

because of an error in the encoder signal from the motor, which can be studied bybecause of an error in the encoder signal from the motor, which can be studied by

using ENCODER in the test menu,.using ENCODER in the test menu,.

•• sseeee "Calibration, Speed controller" on page 10.38"Calibration, Speed controller" on page 10.38..

There are no separate direction switches, and There are no separate direction switches, and the direction isthe direction is

determined by the throttle voltdetermined by the throttle voltage from the speed controller.age from the speed controller.

HoweverHowever, the direction selection can , the direction selection can be studied in the be studied in the test menu withtest menu with

FORFORW SWITCH and BW SWITCH and BACK SWITCH (indicate if ACK SWITCH (indicate if the systemthe system

interprets the travel direction),interprets the travel direction),

•• sseeee,, "Submenu TESTER, Drive motor regulator" on page 10.24"Submenu TESTER, Drive motor regulator" on page 10.24..

•• sseeee "Submenu TESTER, Drive motor regulator" on "Submenu TESTER, Drive motor regulator" on page 10.24page 10.24..

•• sseeee "Submenu TESTER, Drive motor regulator" on "Submenu TESTER, Drive motor regulator" on page 10.24page 10.24..

•• If tIf the ehe enconcoder der shshoulould bd be dee defecfectivtive the then en the the enencodcoder ber bearearing ing in in thethe

drive motor must be replaced, see section 5.drive motor must be replaced, see section 5.
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5.5. Over +Over +75 °75 °C in tC in the dhe drive rive regulregulator ator reducreduces thes the maxe maximum imum motor motor currencurrent grat graduallduallyy

with increasing temperature. At 100 °C it is reduced to zero.with increasing temperature. At 100 °C it is reduced to zero.

pp

  

ElElecectrtricical sal sysystetem / Dim / Diagagnonosisis ans and trd trououblble she shooootiting / Png / Praractcticical tal troroububle sle shohoototiningg 1010.5.555

This is presented as an error message HIGH TEMPERATURE in the HandThis is presented as an error message HIGH TEMPERATURE in the Hand

terminal and 16A61 in the instrument display (MDI).terminal and 16A61 in the instrument display (MDI).

6.6. If erroIf error mesr message sage VVACC ACC NOT OK NOT OK is receis received ived in the in the Hand Hand terminterminal or al or 16A78 16A78 in thein the

instrument display (MDI), the error may be because the speed controller isinstrument display (MDI), the error may be because the speed controller is

incorrectly calibrated.incorrectly calibrated.

Error in the steering servo systemError in the steering servo system

1.1. ConConnecnect tht the He Hand and termterminainal to l to the the regregulaulatortor..

2.2. ReaRead any ed any error mrror mesessagsages, aes, and rend read thad the reae reason ason and sond solutlution iion inn "Error codes" on"Error codes" on

page 10.56page 10.56..

Error in the lifting/lowering systemError in the lifting/lowering system

1.1. ConneConnect the ct the Hand tHand terminerminal to tal to the drhe drive reive regulagulator antor and read d read any eany error mrror messaessages, ges, seesee"Error codes" on page 10.56"Error codes" on page 10.56..

2.2. CheCheck ck ththe e sysystestem m sesettittingngs s wiwithth "Delivery Settings in Drive Controller A with Zapi"Delivery Settings in Drive Controller A with Zapi

AC 1 in truck (Parameter Change Menu)" on page 10.20AC 1 in truck (Parameter Change Menu)" on page 10.20..

3.3. UsUse te thhe Te Tesest mt meennu, u, seseee "Submenu TESTER, Drive motor regulator" on "Submenu TESTER, Drive motor regulator" on page 10.24page 10.24,,

to study the following:to study the following:

Error symptom, drive motor regulatorError symptom, drive motor regulator

•• TTo co calalibibrarate tte the he spspeeeed cd conontrtrolollelerr, s, seeee"Calibration, Speed controller""Calibration, Speed controller"

on page 10.38on page 10.38..

•• IInnppuut vt voollttaagge e ffrroom tm thhee

lifting/lowering control with:lifting/lowering control with:

LIFTING CONTROL.LIFTING CONTROL.

•• IIf f ththe e ssysystetem m ininteterprprerets ts tthehe

lifting requirement with:lifting requirement with:

LIFTING SWITCH.LIFTING SWITCH.

•• IIf f ththe e ssysystetem m ininteterprprerets ts tthehe
lowering requirement with:lowering requirement with:

DESCENT SWITCH.DESCENT SWITCH.

Table 10.23Table 10.23 Error symptomsError symptoms

SSyymmppttoomm PPoossssiibblle  e  rreeaassoonn AAccttiioonn

LoLow vw vololtatage ge tto do drrivive me mototoorr BaBatttterery vy vololtatage ge lolowewer tr thahan sn setet

limit value.limit value.

Charge the battCharge the battery.ery.

TThhe se  syysstteem m ddooees  ns  noot  st  sttaarrtt IInnccoorrrreecct  t  ssttaarrt  ut  up  p  sseeqquueennccee.. TThhe ke  keey  ly  loocck  sk  shhoouulld  sd  swwiittcch  oh  onn

before the speed controller canbefore the speed controller can

be actuatedbe actuated
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be actuated.be actuated.

  

1010.5.566 ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / / ErErroror cr cododeses

Error codesError codes

Error codes MDIError codes MDI

By looking at the first two By looking at the first two digits in the error code it digits in the error code it is possible to identify the regulatoris possible to identify the regulator

that set the alarm, see tablethat set the alarm, see table 10.2410.24 below. below.

Certain error codes are set unique by MDI, seeCertain error codes are set unique by MDI, see 10.2510.25 below. below.

1.1. IndIndicatication oion of which rf which regulegulatoator set alarr set alarm.m.

2.2. AlAlararm num numbmberer

33.. AA=A=Allararmm

Table 10.24Table 10.24 Indication of which regulator set alarm.Indication of which regulator set alarm.

RReegguullaattoor  r  ccooddee EExxppllaannaattiioonn EErrrroor  r  ccooddeess

0022 DDrriivve  e  mmoottoor  r  rreegguullaattoorr SSeeee "Error codes, drive motor regulator" on"Error codes, drive motor regulator" on

page 10.57page 10.57..

0066 SStteeeerriinng  g  sseerrvvo  o  rreegguullaattoorr SSeeee "Error codes, steering servo regulator" on"Error codes, steering servo regulator" on

page 10.61page 10.61..

1166 MMuulltti  i  FFuunnccttiioon  n  DDiissppllaayy SSeee  e  ttaabbllee 10.2510.25 below. below.

Table 10.25Table 10.25 Error codes presented in Multi Function Display, MDIError codes presented in Multi Function Display, MDI

ErrorError

codecode

MDIMDI

Error code,Error code,

Hand terminalHand terminal

EExxppllaannaattiioonn CChheecckk//AAccttiioonn

1616A6A677 CACAN BN BUS US KOKO PoPoor or ccononttacact wt wiith th CACAN-N-BUBUSS

link.link.

1.1. CheCheck thck the cable cabling ing and cand contaontactoctors.rs.

2.2. If OIf OK, rK, repleplace ace reguregulatolatorr..

1166AA7700 HHW W OOVVEERR

CURRCURR

VValves connectealves connected to E5.4d to E5.4

and/or E5.6 short circuited.and/or E5.6 short circuited.

Check power consumption.Check power consumption.

Replace valve when Replace valve when overcurrenovercurrent exceeds 2A.t exceeds 2A.

1166AA7744 DDRRIIVVEERR

SHORTEDSHORTED

MDI PRC has detected shortMDI PRC has detected short

circuit at ON/OFF valves.circuit at ON/OFF valves.

Check power consumption to ON/OFFCheck power consumption to ON/OFF

valves.valves.

Replace valve when Replace valve when overcurrenovercurrent exceeds 2A.t exceeds 2A.

1166A7A755 COCONTNTAACTCTOROR

DRIVERDRIVER

IInntteerrnnaal  l  eerrrroor  r  MMDDII.. RReeppllaacce  e  MMDDII..

11

22

33
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1166AA8899 PPEEPPV V NONOTTOKOK Positive voltage to valvesPositive voltage to valveslacking or too low.lacking or too low. Check voltage E5.1 = B+.Check voltage E5.1 = B+.If OK, replace MDI.If OK, replace MDI.

1166AA9900 NNEVEVPP1 1 NNOOTT

OKOK

Problem with one of theProblem with one of the

proportional valve guides.proportional valve guides.

  

ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / E/ Errrror or cocodedess 1010.5.577

Error codes, drive motor regulatorError codes, drive motor regulator

The following error The following error codes are set by the codes are set by the drive motor regulator, tabledrive motor regulator, table 10.2610.26..

Table 10.26Table 10.26 Error codes, drive motor regulator, AC1Error codes, drive motor regulator, AC1

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal

0202A0A000 BBAATTTTEERRYY

LOWLOW

If the function BIf the function BAATTERY CHECKTTERY CHECK

is activated and the battery has lessis activated and the battery has less

than 10% left the current will bethan 10% left the current will be

reduced to half the set level, at thereduced to half the set level, at the

same time as an error code is shown.same time as an error code is shown.

Charge the batteCharge the battery.ry.

0202A0A088 WWAATCTCHDHDOGOG ThThis is is is an ian intnterernanal tel test cst cararriried oed outut

both during driving and whenboth during driving and when

stationary, and it is the logic that isstationary, and it is the logic that is

tested.tested.

Replace regulator.Replace regulator.

0202A1A133 EEEEPRPROM OM KOKO ErErrror or in in ththe ae arerea a ththat at coconntataininss

adjustable parameters.adjustable parameters.

Switch on and off from the key once:Switch on and off from the key once:

•• If tIf the ehe errorror cor code de has has didisasappppeareareded,,

note that all adjustable parametersnote that all adjustable parameters

have gone back to the defaulthave gone back to the default

values and that a new setting mustvalues and that a new setting must

be made.be made.

•• If If ththe ee errorror r perpersisistssts, r, repeplaclacee

regulator.regulator.

0022AA1166 AAUUXX

OUTPUT KOOUTPUT KO

When the key is switched on, checkWhen the key is switched on, check

the µP Drive contactor driver for thethe µP Drive contactor driver for the

electric brake. If the answer is notelectric brake. If the answer is not

correct an error code will be given.correct an error code will be given.

Replace regulator.Replace regulator.

0022AA1177 LLOOGGIICC

FAILURE #3FAILURE #3

Error in the hardware part thatError in the hardware part that

handles the overcurrent protection tohandles the overcurrent protection to

the different phases to the motor.the different phases to the motor.

Replace regulator.Replace regulator.

0022AA1188 LLOOGGIICC

FAILURE #2FAILURE #2

Error in the hardware part thatError in the hardware part that

handles the voltage supply in thehandles the voltage supply in the

different phases to the motor.different phases to the motor.

Replace regulator.Replace regulator.

0022AA1199 LLOOGGIICC

FAILURE#1FAILURE#1

Indicates that the over/undervoltageIndicates that the over/undervoltage

protection has been activated.protection has been activated.

a) A real under/overvoltage hasa) A real under/overvoltage has

occurred.occurred.

b) Replace regulator.b) Replace regulator.

02A3002A30

 /  / 

02A3102A31

VMN LOW/VMN LOW/

VMN HIGHVMN HIGH

This test is carried out during startThis test is carried out during start

up and when staup and when stationary.tionary.

a) Problem with the cables to thea) Problem with the cables to the

motor, connections, windings in themotor, connections, windings in the

motor, or contact to material.motor, or contact to material.

b) Replace regulator.b) Replace regulator.

0202A3A377 CCONONTTACACTTOROR

CLOSEDCLOSED

DrivDrive coe contantactor ctor cloclosed sed durduring ing starstartt a) Cha) Check eck contcontactactor aor and nd cablcables.es.

b) Replace regulator.b) Replace regulator.
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0202A3A388 CCONONTTACACTTOROR

OPENOPEN

The logic has sent a voltage to theThe logic has sent a voltage to the

main contactor coil and this ismain contactor coil and this is

expected to be closed, but theexpected to be closed, but the

contactors are not closed.contactors are not closed.

a) Break in cables to the coil.a) Break in cables to the coil.

b) Defective contactor.b) Defective contactor.

  

1010.5.588 ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / / ErErroror cr cododeses

0202A5A533 STSTBY BY i Hi HIGIGHH ChChececk tk thhat at ththe ce cururrerent nt is is 0 w0 whehenn

stationary.stationary.

If not the truck will be stopped.If not the truck will be stopped.

a) Defective current sensor.a) Defective current sensor.

b) Replace regulator.b) Replace regulator.

0022A5A555 PRPROG OG LLIIFFTT

LEVERLEVER

This alarm indicates that there is anThis alarm indicates that there is an

error in the program for the lifting/ error in the program for the lifting/ 

lowering control.lowering control.

Error in the program for lifting/ Error in the program for lifting/ 

lowering control.lowering control.

0202A6A600 CACAPPACACITITOROR

CHARGECHARGE

IInntteerrnnaal  l  rreegguullaattoor  r  eerrrroorr.. RReeppllaacce  e  rreegguullaattoorr..

0022AA6611 HHIIGGHH

TEMPERATUTEMPERATU

RERE

Temperature of cooling flange overTemperature of cooling flange over

75°C. The current is limited in75°C. The current is limited in

relation to the excess temperature.relation to the excess temperature.

The regulator stops completely atThe regulator stops completely at

100°C.100°C.

1.1. ChecCheck fan k fan at that the elee electrictrical pcal panelanel

2.2. No actNo action ion if no if no othother symer symptomptoms ares are

shown.shown.

3.3. ImpImprovrove e cocooliolingng

0022AA6677 CCAAN  N  BBUUS  S  KKOO MMoonniittoorriinng  g  oof  f  CCAAN  N  bbuuss.. aa)  )  CChheecck  k  ccaabblleess..b) Replace regulator.b) Replace regulator.

0022AA7700 EENNCCOODDEERR

ERRORERROR

Incorrect signal from the driveIncorrect signal from the drive

motor speed feedback sensormotor speed feedback sensor

(Encoder).(Encoder).

1.1. ChecCheck the k the encoencoder sider signal wgnal with ith thethe

Hand terminal.Hand terminal.

2.2. ChecCheck cabk cablinling betg between ween the dthe driverive

motor encoder and drive regulator.motor encoder and drive regulator.

0022AA7711 HHAANNDD--

BRAKEBRAKE

The truck does not start because theThe truck does not start because the

foot brake switch is not actuated.foot brake switch is not actuated.

a) Switch defective.a) Switch defective.

b) The driver has used the wrongb) The driver has used the wrong

sequence during start up.sequence during start up.

c) Defective cables.c) Defective cables.

d) If the error persists, replaced) If the error persists, replace

regulator.regulator.

0022AA7733 TTHHEERRMMIICC

SENSOR KOSENSOR KO

Incorrect values from the sensor thatIncorrect values from the sensor that

controls the regulator temperature.controls the regulator temperature.

Replace regulator.Replace regulator.

0022AA7744 DRDRIIVVERER

SHORTEDSHORTED

IInntteerrnnaal  l  eerrrroorr,  ,  rreegguullaattoorr.. RReeppllaacce  e  rreegguullaattoorr..

0202A7A755 COCONTNTACACTTOROR

DRIVERDRIVER

IInntteerrnnaal  l  eerrrroorr,  ,  rreegguullaattoorr.. RReeppllaacce  e  rreegguullaattoorr..

0022AA7766 CCOOIILL

SHORTEDSHORTED

When the key is switched on, checkWhen the key is switched on, check

the µP Drive contactor driver forthe µP Drive contactor driver for

FF.SR. If the answer is not correctFF.SR. If the answer is not correct

there will be an error code, in thethere will be an error code, in the

event of this error replace regulator.event of this error replace regulator.

FF SR carries out a hardware checkFF SR carries out a hardware check

of the current to the drive contactorof the current to the drive contactor

coil, and if it is too high the drivecoil, and if it is too high the drive

1.1. ChecCheck for posk for possiblsible short ce short circuircuitiitingng

in the cabling, and if the coil hasin the cabling, and if the coil has

the correct resistance.the correct resistance.

2.2. RepReplaclace rege regululatoatorr..

Table 10.26Table 10.26 Error codes, drive motor regulator, AC1Error codes, drive motor regulator, AC1

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal
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gg

contactor opens and an error code iscontactor opens and an error code is

shown.shown.

  

ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / E/ Errrror or cocodedess 1010.5.599

0022A7A788 VVAACC CC NONOTT

OKOK

This test is carried out whenThis test is carried out when

stationary. The reason for the alarmstationary. The reason for the alarm

is that the voltage from the speedis that the voltage from the speed

controller is 1 volt higher that thecontroller is 1 volt higher that the

minimum value programmed in theminimum value programmed in the

PROGRAM PROGRAM VVACC function.ACC function.

a) Speed controller not correctlya) Speed controller not correctly

calibrated.calibrated.

b) Speed controller defective.b) Speed controller defective.

002A2A7979 IINCNCOORRRREECTCT

STARTSTART

This alarm indicates that anThis alarm indicates that an

incorrect start has been made.incorrect start has been made.

a) Speed controller defective.a) Speed controller defective.

b) The driver has used the wrongb) The driver has used the wrong

sequence during start up.sequence during start up.

c) Defective cables.c) Defective cables.

d) If the error persists, replaced) If the error persists, replace

regulator.regulator.

0022AA8800 FFOORRW W ++

BACKBACK

This test is carried out all the time,This test is carried out all the time,

and means that double traveland means that double travel

directions have been requested atdirections have been requested at

the same time.the same time.

a) The driver has used the wronga) The driver has used the wrong

sequence during start up.sequence during start up.

b) Defective cables.b) Defective cables.

c) If the error persists, replacec) If the error persists, replace

regulator.regulator.

0022A8A866 PPEEDADAL WIL WIRREE

KOKO

This error code indicates that thereThis error code indicates that there

is a fault in the cables to the speedis a fault in the cables to the speed

controller potentiometer.controller potentiometer.

Check the cabling to the speedCheck the cabling to the speed

controller.controller.

0202A8A899 PEPEV NOV NOT OT OKK ThThe ve vololtatage ge on Pon PEV oEV oututpuput it is ns notot

correct.correct.

Replace regulator.Replace regulator.

0022AA9933 IINNPPUUTT

ERROR #2ERROR #2

This alarm is detected only at powerThis alarm is detected only at power

up. Meaning: The battery voltageup. Meaning: The battery voltage

differs more than 20% compared todiffers more than 20% compared to

nominal value.nominal value.

Check with a multimeter if the batteryCheck with a multimeter if the battery

voltage is really over or under thevoltage is really over or under the

mentioned thresholds.mentioned thresholds.

If not, using the Zapi console, checkIf not, using the Zapi console, check

the”BATTERY VOLTAGE” in thethe”BATTERY VOLTAGE” in the

tester menu.tester menu.

If you find a mismatch between theIf you find a mismatch between the
real battery voltage and the Zapireal battery voltage and the Zapi

console battery voltage, you shouldconsole battery voltage, you should

tune it:tune it:

Go into the adjustment menu. MakeGo into the adjustment menu. Make

sure that “sure that “SET BASET BATTERY TYPE” isTTERY TYPE” is

24V and then tune the “ADJUST24V and then tune the “ADJUST

BATTERY” parameter to the correctBATTERY” parameter to the correct

value. Then switch the truck off andvalue. Then switch the truck off and

on.on.

002A2A9494 CCUURRRR..SESENSNS

KOKO

ErErrroor r iin n cucurrrrenent t mmeteter er ssyysstetem.m. ReReppllacace e rreegguulalatotorr..

Table 10.26Table 10.26 Error codes, drive motor regulator, AC1Error codes, drive motor regulator, AC1

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal
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1010.6.600 ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / / ErErroror cr cododeses

0022AA9999 IINNPPUUTT

ERROR #1ERROR #1

The speed controller has two outputThe speed controller has two output

signals, a primary one centredsignals, a primary one centred

around 2.5 Varound 2.5 V, increasin, increasing wheng when

driving in the machine housingdriving in the machine housing

direction and decreasing in the forksdirection and decreasing in the forks

direction, and a secondary one alsodirection, and a secondary one also

centred around 2.5 V but going incentred around 2.5 V but going in

the opposite direction whenthe opposite direction when

accelerating.accelerating.

This is used as a control signal andThis is used as a control signal and

goes in on the steering servo contactgoes in on the steering servo contact

E3.11. From there is goes via theE3.11. From there is goes via the

CAN system to the drive regulatorCAN system to the drive regulator

and is compared with the primaryand is compared with the primary

one.one.

If these do not correspond theIf these do not correspond the

system will go into neutral positionsystem will go into neutral position

and the brake will be activated.and the brake will be activated.

•• CheCheck ck the the spespeed ed cocontntrolroller ler anandd

cabling.cabling.

•• MeMeasasurure the the ve vololtatage ge lelevevelsls..

PoPoor or concontatact wct witith sph speed eed cocontntrolrollerler.. •• CheCheck ck coconnennectoctor E3 r E3 to to see see thathat tt thehe

contact surfaces are OK.contact surfaces are OK.

•• ChChececk mek measasurure E3e E3.1.11.1.

Table 10.26Table 10.26 Error codes, drive motor regulator, AC1Error codes, drive motor regulator, AC1

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal
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ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / E/ Errrror or cocodedess 1010.6.611

Error codes, steering servo regulatorError codes, steering servo regulator

The following error The following error codes are set by the codes are set by the steering servo regulator, tablesteering servo regulator, table 10.2610.26..

Table 10.27Table 10.27 Error codes, steering servo regulator, EPSError codes, steering servo regulator, EPS

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal

0066AA0088 MMIICCRROO

SLAVESLAVE

Internal error, steering servoInternal error, steering servo

regulator.regulator.

If the error persists, replace regulator.If the error persists, replace regulator.

0606A1A133 EEEEPRPROM OM KOKO InInteternrnal al ererrororr, s, steteererining sg serervovo

regulator.regulator.

Carry out a CLEAR EEPROM.Carry out a CLEAR EEPROM.

•• Use Use ththe Hae Hand nd terterminminalal, p, presress bs botothh

the SET buttons (5+6) at the samethe SET buttons (5+6) at the same

time to enter ALARM CONFIGtime to enter ALARM CONFIG

MENU.MENU.

•• StStep ep foforwrwarard td to Co CLLEAEARR

EEPROM.EEPROM.

•• PrPresess Es ENTNTER ER twtwicice (e (3+3+3.3.))

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA1166 LLOOGGIICC

FAILURE #4FAILURE #4

Internal error, steering servoInternal error, steering servo

regulator.regulator.

High rest potential between the U andHigh rest potential between the U and

W phase.W phase.

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA1177 LLOOGGIICC

FAILURE #3FAILURE #3

Internal error, steering servoInternal error, steering servo

regulator.regulator.

High rest potential between the V andHigh rest potential between the V and

U phase.U phase.

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA1188 LLOOGGIICC

FAILURE #2FAILURE #2

Occurs when the required voltageOccurs when the required voltage

between phase U and W differs frombetween phase U and W differs from

the measured value.the measured value.

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA1199 LLOOGGIICC

FAILURE #1FAILURE #1

Occurs when the required voltageOccurs when the required voltage

between phase U and V differs frombetween phase U and V differs from
the measured value.the measured value.

If the error persists, replace regulator.If the error persists, replace regulator.

0606A2A288 S.S.P P OUOUT T OFOF

RANGERANGE

Occurs when the potentiometer forOccurs when the potentiometer for

the required steering angle has poorthe required steering angle has poor

electrical contact.electrical contact.

•• ChChececk tk the che cononnenectctioions ans andnd

cabling of the steering anglecabling of the steering angle

potentiometer.potentiometer.

•• If a If a faufault lt cancannonot be t be foufoundnd, r, repleplaceace

potentiometer.potentiometer.

0606A2A299 FF.B .B OUOUT T OFOF

RANGERANGE

Occurs when the potentiometer forOccurs when the potentiometer for

resetting the steering angle has poorresetting the steering angle has poor

electrical contact.electrical contact.

•• ChChececk tk the che cononnenectctioions ans andnd

cabling of the steering anglecabling of the steering angle

potentiometer.potentiometer.

•• If a If a faufault lt cancannonot be t be foufoundnd, r, repleplaceace

potentiometer.potentiometer.
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0066AA3322 VMVMN NN NOOTT

OKOK

Occurs when the initial rest potentialOccurs when the initial rest potential

between at least one phase and signalbetween at least one phase and signal

earth is high.earth is high.

If the error persists, replace regulator.If the error persists, replace regulator.

  

1010.6.622 ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / / ErErroror cr cododeses

0606A3A377 KM CKM CLOLOSESEDD OcOccucurs rs whwhen sen safafetety cy conontatact dct drorops ps inin

advance.advance.

•• CheCheck thck the elee electrctricical inal instastallllatiationon,,

pin E4.1 and E4.7.pin E4.1 and E4.7.

•• WhWhere ere apapproproprpriatiate, e, checheck ck ththee

function of change-over-switchesfunction of change-over-switches

and relays in the circuit.and relays in the circuit.

•• If If nonone ne of of ththe abe abovove ere errorrors as arere

found, replace regulator.found, replace regulator.

0066A3A388 KM KM OOPPENEN OcOcccuurs rs wwhhen en sasaffeety ty coconnttacact t  ooppeenns s totooo

late.late.

•• WhWhere ere apapproproprpriatiate, e, checheck ck ththee

function of change-over-switchesfunction of change-over-switches

and relays in the circuit.and relays in the circuit.

•• If If nonone ne of of ththe abe abovove ere errorrors as arere

found, replace regulator.found, replace regulator.

0606A3A399 KS KS CLCLOSOSEDED OcOccucurs rs whwhen en sasafefety ty cocontntacact t drdropops s inin

advance.advance.

•• CheCheck thck the elee electrctricaical inl inststallallatiationon,,

pin E4.1 and E4.7.pin E4.1 and E4.7.
•• WhWhere ere apapprpropopriariatete, , checheck ck ththee

function of change-over-switchesfunction of change-over-switches

and relays in the circuit.and relays in the circuit.

•• If If nonone ne of of ththe abe abovove ere errorrors as arere

found, replace regulator.found, replace regulator.

0066AA4400 KKS OS OPPEENN OOccccuurrs ws whheen n sasaffeetty  y ccoonnttacact  t  ooppeenns ts  toooo

late.late.

•• WhWhere ere apapprpropopriariatete, , checheck ck ththee

function of change-over-switchesfunction of change-over-switches

and relays in the circuit.and relays in the circuit.

•• If If nonone ne of of ththe abe abovove ere errorrors as arere

found, replace regulator.found, replace regulator.

0606AA4488 MMAIAIN CON CONTNT

OPENOPEN

Occurs during initiation ofOccurs during initiation of

synchronisation of the CanBussynchronisation of the CanBus

system with the drive motor regulatorsystem with the drive motor regulatorAC1 if the main contactor does notAC1 if the main contactor does not

close.close.

Probably an alarm from the driveProbably an alarm from the drive

motor regulator AC1.motor regulator AC1.

0066AA5533 SSTBTBY iY iss

HIGHHIGH

RReesst  t  ppootteennttiiaal  l  ttooo  o  hhiigghh.. RReeppllaacce  e  rreegguullaattoorr..

0066AA6611 HHIIGGHH

TEMPERATUTEMPERATU

RERE

ReRegugulatlator tor tempemperaeratuture ovre over 76 °er 76 °C.C. SwSwitcitch oh off ff the the trutruck ck anand ald allow low the the uniunitt

to cool.to cool.

0066AA6677 KKEEYYOOFFFF A A wwaarrnniinng  g  tthhaat  t  tthhe e  SSiiccuus  s  mmoodduullee

gives a Key-off command via Cangives a Key-off command via Can

Bus.Bus.

The error code disappears if the SicusThe error code disappears if the Sicus

module switches off the command.module switches off the command.

0066AA6688 OOnne  e  sstteeeerriinng  g  eennd  d  lliimmiit  t  sswwiittcch  h  ((SS4  4  oorr •• CheCheck fck fununctiction on of of botboth eh end nd limlimitit

Table 10.27Table 10.27 Error codes, steering servo regulator, EPSError codes, steering servo regulator, EPS

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal
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S5) is closed when it should be open.S5) is closed when it should be open.

Each time the steering is turned awayEach time the steering is turned away
from the end position the limit switchfrom the end position the limit switch

is checked to see that it opens.is checked to see that it opens.

If it does not open, the error showsIf it does not open, the error shows

and the drive is stopped.and the drive is stopped.

sensors (S4 and S5).sensors (S4 and S5).

•• ChChececk sk senensosor (r (S4 S4 anand Sd S5)5)
adjustment.adjustment.

  

ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / E/ Errrror or cocodedess 1010.6.633

0066AA7700 HIHIGGHH

CURRENTCURRENT

Occurs if the current amplifier outputOccurs if the current amplifier output

signal gives a higher value than thesignal gives a higher value than the

Imax level for more than one second.Imax level for more than one second.

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA7711 PPOOWWEERR

FAILURE #3FAILURE #3

Occurs with phase loss, steeringOccurs with phase loss, steering

servo motor U, V, W.servo motor U, V, W.

Check measure steering servo motorCheck measure steering servo motor

and cabling.and cabling.

0066AA7722 PPOOWWEERR

FAILURE #2FAILURE #2

Occurs with phase loss, steeringOccurs with phase loss, steering

servo motor U, V, W.servo motor U, V, W.

Check measure steering servo motorCheck measure steering servo motor

and cabling.and cabling.

0066AA7733 PPOOWWEERR

FAILURE #1FAILURE #1

Occurs with phase loss, steeringOccurs with phase loss, steering

servo motor U, V, W.servo motor U, V, W.

Check measure steering servo motorCheck measure steering servo motor

and cabling.and cabling.

0066A8A811 DADATTAA

ACQUISITIOACQUISITIO

NN

Occurs when the operator changesOccurs when the operator changes

ADJUSTMENT #1 to level 1.ADJUSTMENT #1 to level 1.

Switching the key off and on resetsSwitching the key off and on resets

the alarm.the alarm.

0066AA9944 MMIICCRROO

SLAVE KOSLAVE KO

Set point value for steering wheelSet point value for steering wheel

modulation and actual value frommodulation and actual value from

drive wheel do not correspond.drive wheel do not correspond.

Check connections.Check connections.

- Step motor sensor- Step motor sensor

- Steering servo motor- Steering servo motor

- Limit position sensor, steering- Limit position sensor, steering

If the error persists, replace regulator.If the error persists, replace regulator.

0066AA9955 D D LLIINNEE

SENSOR KOSENSOR KO

Occurs when the signal from the stepOccurs when the signal from the step

motor sensor, pin E4.3 EPS, is open.motor sensor, pin E4.3 EPS, is open.

1.1. ChecCheck k step step motomotor cr cabliablingng..

2.2. MeasuMeasure thre the re resistesistance ance betwbetweeneen

pin E4.3 and signal earth (shouldpin E4.3 and signal earth (should

be close to 30be close to 30Ω).Ω).

3.3. If thIf the erroe error perr persistsists, res, replacplace stepe step

motor sensor.motor sensor.

0066AA9966 Q Q LLIINNEE

SENSOR KOSENSOR KO

Occurs when the signal from the stepOccurs when the signal from the step

motor sensor, pin E4.9 EPS, is open.motor sensor, pin E4.9 EPS, is open.

1.1. ChecCheck sk step tep motomotor cr cabliablingng..

2.2. MeasuMeasure thre the re resistesistance ance betwbetweeneen

pin E4.6 and signal earth (shouldpin E4.6 and signal earth (shouldbe close to 30be close to 30Ω).Ω).

3.3. If thIf the erroe error perr persistsists, res, replacplace stepe step

motor sensor.motor sensor.

Table 10.27Table 10.27 Error codes, steering servo regulator, EPSError codes, steering servo regulator, EPS

EErrrroor  r  ccoodde  e  iinnddiiccaattiinngg EExxppllaannaattiioonn CChheecckk//AAccttiioonn

MMDDII HHaanndd

terminalterminal
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1010.6.644 ElElecectrtricical al sysyststem em / / DiDiagagnonosisis as and nd trtrououblble e shshooootiting ng / / ErErroror cr cododeses
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 Br Brakake ae annd sd sppeeeed sd sysystteem / Dm / Deesisiggn an annd fd fuunnctctioion / En / Elelectctrriic bc brarakkee 1111.3.3

Edition 2007AEdition 2007A

111 1 Brake Brake and and speed speed systemsystem

Design and functionDesign and function

Electric brakeElectric brake

A-Ergo is fitted with aA-Ergo is fitted with an electric brake. The electric brake is a n electric brake. The electric brake is a safety brake with two fric-safety brake with two fric-

tion surfaces. The brake torque that can be tion surfaces. The brake torque that can be adjusted using an adjuster screw on the olderadjusted using an adjuster screw on the older

model (–2006w46), is generated by spring pressure. The brake is activated when the volt-model (–2006w46), is generated by spring pressure. The brake is activated when the volt-

age across the coil is cut, i.e. the trage across the coil is cut, i.e. the truck brakes when it has no power supplyuck brakes when it has no power supply..

When the brake is actuated the springs press on the plate, which is pressed axially toWhen the brake is actuated the springs press on the plate, which is pressed axially to

thethe rotorrotor. When the brake is to be released the coil is su. When the brake is to be released the coil is supplied with battery voltage.pplied with battery voltage.

TheThe magnetic field created betweemagnetic field created between the plate and the magnetic part allows the ron the plate and the magnetic part allows the rotor totor to

rotate freely.rotate freely.

The brake is actuated in four different ways (see also the wiring diagram):The brake is actuated in four different ways (see also the wiring diagram):

1.1. ViVia the a the drivdrive motoe motor regr regulatoulator wher when thn the regue regulator lator indicindicates ates a sea serious rious faulfault.t.

2.2. ViVia the sa the steerinteering seg servo rervo regulagulatorn, wtorn, which hich discodisconnecnnects the ts the brake brake coil coil supplsupply to y to thethe

plus terminal of the battery if plus terminal of the battery if a serious fault is indicated.a serious fault is indicated.

3.3. ViVia the fa the foot peoot pedal, wdal, which dhich discoisconnecnnects the ts the brake brake coil scoil supplupply to thy to the ple plus termus terminal inal ofof

the battery when the driver is not the battery when the driver is not longer actuating it.longer actuating it.
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1111.4.4 BrBrakake e anand d spspeeeed d ssysystetem m / / ReRepapair ir ininststruructctiionons / s / ElElececttriric c brbrakakee

Repair instructionsRepair instructions

Electric brakeElectric brake

Adjusting the electric brake (–2006w46)Adjusting the electric brake (–2006w46)

Adjusting is carried out Adjusting is carried out in the following order.in the following order.

1.1. AdAdjujuststining g of of A dA dimimenensisionon::

2.2. TTest est the the brabrakes kes by by drivdriving ing and and testest brt brakiaking.ng.

Adjusting the electric brake (2006w47–)Adjusting the electric brake (2006w47–)

Electric brake in new design (from 2006 w47) is adjusted at the factory Electric brake in new design (from 2006 w47) is adjusted at the factory and cannot beand cannot be

adjusted later.adjusted later.

1.1. Fit Fit the the eleelectrictric bc brakrake ae and nd tightighten ten the the bolbolts.ts.

2.2. ChChececk tk the he gagap, p, sesee e fifigugurere11.111.1, between the magnetic part and , between the magnetic part and thethe

plate (the A dimension should be: A = 0.2 mmplate (the A dimension should be: A = 0.2 mm

3.3. If thIf the gae gap neep needs ads adjusdjusting, ting, relearelease thse the bole bolts hots holdinlding the g the brake brake andand

turn the adjusting sleeves.turn the adjusting sleeves.

4.4. TTighighten thten the brae brake anke and ched check thck that the gat the gap is tap is the sahe same alme all roul round.nd.

Figure 11.1Figure 11.1 Electric brakeElectric brake

A dimension:A dimension:

A = 0.2 mmA = 0.2 mm

 A A

SM104.1SM104.1

TT
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adjusted later.adjusted later.

Replacing the magnetic part, electric Replacing the magnetic part, electric brake (–2006w46)brake (–2006w46)

1.1. The T The T dimdimensioension sn should hould be cbe checkhecked bed before efore replareplacing cing the the magnmagnetic etic part!part!

  

BrBraake ke anand d spspeeeed d sysyststem em / / ReReppaiair r iinsnstrtrucucttioions ns / E/ Elelectctriric bc brarakeke 1111.5.5

2.2. When rWhen refittiefitting the ng the magnmagnetic petic part adart adjust tjust the T dhe T dimensimension tion to the o the same dsame dimenimension sion asas

before by means of a before by means of a hook spannerhook spanner, see figure, see figure 11.111.1..

Warning! Warning! 

Remember to lock any adjustments!Remember to lock any adjustments!

arn ng arn ng 

Check that you have a Check that you have a safe braking capacity.safe braking capacity.

Warning! Warning! 

The friction lining must be The friction lining must be at least 1 mm, otherwise it must at least 1 mm, otherwise it must be replaced.be replaced.

Note! Note! 

When you install a new brake, remember to remove the transport lock.When you install a new brake, remember to remove the transport lock.

Replacing the brake disc (2006w47–)Replacing the brake disc (2006w47–)

1.1. DiscDiscononnecnect the elt the electectricrical coal connennectictionons to ths to the mage magnetnetic paic part.rt.

2.2. UndUndo tho the the three ree retretainaining ing scrscrewsews, po, pos B is B in fin figugurere11.211.2..

33 DisDismanmantletle thethe brabrake bke by uny unscrscrewiewing 3ng 3 screscrewsws popos Cs C

Figure 11.2Figure 11.2 Electric brake (2006w47–)Electric brake (2006w47–)
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3.3. DisDismanmantle tle the the brabrake bke by uny unscrscrewiewing 3 ng 3 screscrewsws, po, pos C.s C.

4.4. Lift oLift out thut the brae brake dke disc aisc and cnd clealean the mn the magnagnetietic pac part and rt and brabrake plke plate.ate.

5.5. Mount Mount the nethe new braw brake diske disc and rc and refit thefit the mage magnetic pnetic part. art. TigTighten thten the thhe three reree retainintainingg

screws at 9.5 Nm.screws at 9.5 Nm.

  

1111.6.6 BrBrakake e anand d spspeeeed d ssysystetem m / / ReRepapair ir ininststruructctiionons / s / ElElececttriric c brbrakakee

6.6. RecReconnonnect thect the elee electrctricaical conl connecnectitions tons to the mo the magnagnetietic partc part..

Warning! Warning! 

Check that you have a Check that you have a safe braking capacity.safe braking capacity.
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BrBraake ke anand d spspeeeed d sysyststem em / / ReReppaiair r iinsnstrtrucucttioions ns / E/ Elelectctriric bc brarakeke 1111.7.7

Emergency releaseEmergency release

The brake can be released manually where necessary.The brake can be released manually where necessary.

Note! Note! 

If the If the brake is released manually, there is brake is released manually, there is no working parking or emergency brake.no working parking or emergency brake.

Never leave a truck with Never leave a truck with a manually released brake!a manually released brake!

TTo manually release the brake, o manually release the brake, screw in two screws (M6x55) in screw in two screws (M6x55) in the two marked holes.the two marked holes.

(Figure(Figure 11.311.3).).

Figure 11.3Figure 11.3
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1111.8.8 BrBrakake ae and nd spspeeeed sd sysystetem / m / ReRepapair ir ininststruructctiionons / s / SpSpeeeed cd conontrtrolollelerr

Speed controllerSpeed controller

Replacing the speed controllerReplacing the speed controller

1.1. LifLift up t up ththe ae arm rm rerestst, s, see ee sesectctioion 4n 4..

2.2. RelReleasease te the he cacablibling ng to tto the he spespeed ed concontrotrollellerr..

3.3. UnscreUnscrew the w the two stwo screwcrews hols holding ding the cthe controlontroller in ler in placeplace, an, and takd take out e out the cthe controlontrollerler..

Adjusting the speed controllerAdjusting the speed controller

See section 10.See section 10.

Checking the foot pedalChecking the foot pedal

The foot pedal can be checked in two different ways, either by measuring the The foot pedal can be checked in two different ways, either by measuring the resistanceresistance

or by measuring it or by measuring it connected in the system and supplied with voltage.connected in the system and supplied with voltage.

WWe recommend measuring the switch e recommend measuring the switch connected in the connected in the system and supplied with voltage.system and supplied with voltage.

1.1. LifLift up tt up the dhe drivrive whe wheeeel and l and sesecurcure the the tre truck uck witwith bloh blockcks.s.

2.2. ConConnecnect a vt a voltoltmetmeter oer over ver the fthe foot oot swiswitch tch conconnenectoctors.rs.

3.3. PrPresess ds dowown tn the he fofoot ot swswititchch..

4.4. ReaRead-od-off tff the vhe valualue, ie, it sht shoulould bd be lee less tss than han 0.1 0.1 OhmOhm..

5.5. ReleaRelease up se up the foothe foot switct switch and h and read-oread-off thff the valuee value, it sh, it should ould be appbe approx. brox. battery attery plusplus..

The resistance of the The resistance of the switch should be measured if it switch should be measured if it is lower.is lower.

Figure 11.4Figure 11.4 Lift up arm restLift up arm rest

04_003_SM_A-ERGO_ArmstDem.eps04_003_SM_A-ERGO_ArmstDem.eps
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