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Forks with pallet 800x1200 / 1000x1200 width

392374123 - 39557 4155 (sideshi

1 Manufacturer CESAB CESAB CES,
2 Model Manufacture's designation MAK 400 - CBE 4.0 MAK 450 - CBE 4.5 MAK 500 - CBE 5,0
3 Capacity Q Nominal capacity 0] 4,0 45 49
4 Load center C Distance fmm) 500 500 500
5 Power Elettric (battery)- Diesel - Petrol -LPG Electric Electric Electric
6 Control type Standing/ seated/ pedestrian Driver seated Driver seated Driver seated
7 Tyres C = Cushion - PN = Pneum. - SE = Superelastic. - TW = Twin C/SE-PN/SETW/PN.TW C/SE-PN/SE.TW/PN.TW C/SE-PN/SE.TW/PN.TW
8 Wheels {* = drive) Number front / rear 2-4%12 2-4712 2-4712
9] Uit 13 Lift travel mm 3970 3970 3150
10 . h2 Standard free lift mm 100 100 100
7] (2 stage uprigh) RS Full free Iift height (travel) mm - - -
12 Fork arm carriage According to ISO - FEM ne K] "B
13 Fork size Height x width x lenght [mm] 50x150x1000 50x150x1000 60x150x1000
14 Upright tilt Forward / backward <)° 2°30'/10° 2°30'/10° 2°30'/10°
| 15} L2 lenght to front face of forks mm 2750 - 2782 (sideshift) 2750 - 2782 (sideshift) 2770 - 2809 (sideshift)
| 16} B Width mm 1418 / 1360/ 1756 a 152071360/ 1756 a 1520/ -/ 1756 a
17 . . H1 Height, mast closed mm) 2800 2800 2850
K Overall dimension [ Cioht mast open mm 4775 4775
19} H6 Height, overhead guard mm 2350 2350 2350
20 H7 Seat height mm 1294 1294 1294
1 Turning radius Wa Qutside mm 2414 2414 2414
2 Front overhang x distance from front axle mm 509 - 541(sideshift 509 - 541(sideshift) 529 - 568 (sideshift)
392314123 - 3955 1 4155 (sideshi| )

302374123 - 39827 4194 (sideshitt) |

| 24 Travel with / without load [km/h) 15717 [+ 15117 c-d 14117 c-d
|_25] Speeds Lift with / without load [mis] 0,27/0.47 0,26/0,47 0.23/0,44
26 Lowering with / without load [m/s] <06 <08 <06
27 Nom. Draw-bar pull With / without load 5238 /5338 5188 /5338 5138/5338
28 Max. Draw-bar pull With / without load 14460 / 15130 14330/ 15130 14300/ 15130
29 Max gradeability With / without load 7/11 6/10 5/9
30 Gradeability With / without load 13/23 12722 11/21
31 Acceleration time Travel, with / without load - - -
o — e s e e —
32 Service mass inciudig battery 6800 7120 7670
| 33] Load per axle With load, front / rear 9600/ 1200 10490/ 1130 11570/1100
34 Without load, front / rear 3500/ 3300 3490 / 3630 3800/3870
mm:: T S T
| 35] number, front / rear 2-4/2 2-412 2-4/2
| 36} Tyres Size, front 28x10x22 / 250-15 / 7.00-15 2 28x12x22 [ 250-15 1 7.00-15 a 28x12x22 / - 17.00-15 e
37 Size, rear 22x8x16 / 23x9-10 b 22x8x16 / 23x9-10 b 22x8x16 / 23x9-10 b
38 Wheel-base Wheel - base y [mm] 1810 1810 1810
39 Track Centre of tyres, front / rear [mm]] 1164-11547/1132-1154/1330-1154 | a | 1215-1154/1132-1154/1330-1154 | a 1215-1154 /- / 1330-1154 e
40 m 1 with load at lowest point 150 150 150
[ 41] Ground clearence m 2 with load at center of wheelbase 160 160 160
42 Service-brake Mecanical / Hidraulic / Electric / Pneumatic Hidraulic Hidraulic Hidraulic
43 Parking brake Foot Foot Foot

Ironclad plates

44 Type lronclad plates Ironclad plates
| 45 Battery Voltage / Capacity [V/Ah 80/ 625-800 80 / 625-800 80 / 625-800
46 Mass [kg 1872 1872 1872
47 Traction, power KW 17 17 17
["as] Elettric mators Lift, power KW] 18 18 18
49 Hydrosteering, power kW] - ~ ~
50 Control Electric trucks Asynchronous inverter Asynchronous inverter Asynchronous inverter
51 Working pressure For attachments [bar] - - -
52 Noise level Leq at driver's ear dB(A) - - -

a) C/SE-PN/ SE TW-PN.TW
b) C/SE-PN

¢) by cushion tyres max speed 16 km/h for all version

d) by single tyres speed 13/15 km/h
e) C/-/SETW-PN.TW
f)

V.Lvd TVOINHOFL

g abed

NOISHINA OV
106-Gv-07

TVNANVYIAN FOING3S

9111993
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N.B. = Truck configuration
wheels S.E.S and mast 2M V. T. H=4000

1
> 28 Y.a
s

almm}]= 200 by Imm)= 1200

CAPACITY DIAGRAM
(with tyres SE)
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PEDALS

FOOT DRIVE DIRECTION
(Standard version)

- Forward direction (D)

- Backward direction (E)

- Service brake peda (C)

- Parking and emergency brake pedal (A)
- Parking brake release lever (B)

COLUMN (Alternative version)

Direction selector lever (F)
A 1 Forward direction

o O Neutral

¥ 2 Backward direction

Single drive pedal (G)

Emergency push button (P)

DRIVE DIRECTION LEVER ON STEERING
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LOAD HANDLING COMMANDS
There can be three types of commands for load handling

LEVER VERSION (A)

FINGERTIPS VERSION(B)
FUTURE CONFIGURATION

MINI JOYSTICK VERSION (C)
FUTURE CONFIGURATION

All the functions will be explained on the "LIFTING GROUP" paragraph
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DASHBOARD

9 10 11 12 13 14

1) Battery chargeindicator
2) Parking brake ON warning light
3) Low brakefluid level warning light
4) Liftingmotor temperaturewarninglight
5) Not used
6) Not used
7) Not used
9) Electronic hour meter
10) Drive motor temperaturewarning light
11)Not used
15 12) Dead man device warning light
13)Not used
14) Drivediagnostics
15) Liftingdiagnogtics

DASHBOARD CONTROLS

1) Battery charge indicator

Thisconsistsof 3greenLEDS, 4 orangeLEDSand 3red LEDs,
Withbattery charged theright green LED becomesonandwhile
the battery discharges, the LEDS will be separately on from
right side to left side.

When the battery is 80% discharged, thefirst red LED on the
left beginsto flash showing that the battery must be recharged
(reserve). At the sametime, the warning light (11) comes ON.

2) Parking brake ON warning light

3) Brake fluid low warning light

4) Lifting motor temperaturewarning light
lights up when the temperature is 150°C

9) Electronic hour meter
It is activated by insertion of the ignition key.
It shows the hours and the tenth

10)Drive motor temperature warning light
lights up when the temperature is 150°C
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12)“dead man device’ pilot light

thepilot light comesON, whenthedriver |leavesthedriving seat

14)Drive diagnostics (see electrical selection)

15)Lifting diagnostics (see electrical selection)

BATTERY COVER AND REAR
COMPARTMENT COVER LIFTING

Releasethelock (1), thenlift thebattery cowling
by thehel p of thespecial grip (L ) and disconnect
the plug-outlet (O)

Anair spring (M) facilitatesthecompletelifting
of the cowling.

After opening the battery cover, it ispossibleto
remove the rear compartment cover (N); before
doinganythinginthecompartment, disconnectthe
battery connector (O).




https://truckmanual shub.com/

4,0-4,5-50t

A.C. VERSION SERVICE MANUAL Electric

page 12

TRUCK LOAD CAPACITY

LOAD PLATE
It identifiestheload capacity with aload center
of 500 mm (except for different indications)

' ATTACHMENT OR SPECIAL CONDITION OF USE

TYRES SERIAL N°

CENTER OF LOAD DISTANCE mm

LIFT HEIGHT
i ]

A I—=

Cod. 0312005

DERATED CAPACITY Kg

CAPACITY PLATE

(10
| —| o - /

IDENTIFICATION PLATE
It identifies the lift truck technical data

MODEL Type RATED CAPACITY

kw kg

SERIAL N° DRAW-BAR PULL (1h)

BATTERY MASS SERVICE MASS

kg kg Without
min. max. Battery kg

B MANUFACT. YEAR TENSION

V C €
CESAB LDT
Bevan Way

Smethwick - Warley
West Midla 1ds B66 1BZ 2

Cod. 0312004




https://truckmanual shub.com/

4,0-4,5-50t
Electric SERVICE MANUAL
page 13
TRACTION UNIT
2

[
1

I

The traction gear unit is consisted of:
1) Right hand reduction gear

2) Oil bath brakes

3) Differentia gear

4) Electrical motor

5) Left hand reduction gear
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DISASSEMBLE THE REDUCTION UNIT

8 screws

Disassemblethereduction unit
- Pakthelift truck onalevel ground. Engagethe parking brakeand disconnect the battery;
- Disassamblethemast;
- Liftthefront part of thelift truck and set the special shimsunder theside
panelsof thechassis,
- Removethefront whedls,
- Disconnect thetierodsof the parking brake, the service brakeail pipe, the
motor cablesetc;
- Keepthereductionunitinlifted position;
- Removethefastening screwslocated on the chassi s (tightening torque setting of 55 dalNm).
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OIL CHANGE

Type of oil MOBIL-FLUID 422SAE 80W
or equivalent (see oil table).

After the first 50-100 hours
" - Changethe ail
Every 250 hours

- Check the oil level, when it is cold.
Every 1.000 hours or 12 months

- Change the ail

OIL CHANGE INSTRUCTION

- Place the lift truck on a flat floor with the
parking brake on.

- Disconnect the battery connector.

- Changing the ail in the reduction gears.

- Carefully clean the area around the oil filling
(A) and draining caps (B); place a suitable
container below thedrain cap andthenremove
boththefillingandthedraining capsandallow
the oil to drain out completely.

- Clean any ferrousresidues from the magnetic
cap (B) and replace it.

- Pour fresh oil into the hole (A) until it starts
overflowing from (C).

After ashort functioning period, check the oil
level again.

- Theoil qudity foreachreductionisapproximately
15L.
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BRAKE

SERVICE BRAKE SYSTEM DIAGRAM

A) Reduction gear (right) and braking unit
B) Parking brake command

C) Bleedingscrew

D) Electric drive motor

E) Brake pump

F) Tank

G) Service brake peda

H) Reduction gear (left)

SERVICE BRAKE CONTROL

The disk brake is in an oil bath and it acts on
both of the front wheels; the brake uses the same
oil as the drive reduction unit.

OIL BRAKE TANK (F)
OBS! Olja typ SAE 80W i bromssystemet!

- Gioco

~60 kg

o 40 mm /7/7/Z| =
~ iﬁ \ TN CHECK SERVICE

BRAKE

-

r
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BRAKE
[ | Vi
8 _ )
| ems—" | T
| )
DIFFERENTIAL l |
BRAKE |
Ao : ] n"‘r;r'ﬁ
BRAKE DISKS T =
SERVICE BRAKE
BRAKE COUNTER
OIL INLET DISKS

PARKING BRAKE

LEVER

Brake disks thickness 3,8 mm (n° 2)
Max. wear 0,4 mm

Brake counter disk thickness 9 mm (n° 2)

Differential brake disk thickness 1,8 mm (n° 1)
Max wear 0,2 mm
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PARKING BRAKE
! L
) Releaselever
5 L) Parking brake pedal
M)Microswitch
@ N) Brake block anchor
G O) Pedal adjusting screw
©) P) Release adjusting screw
P
N

PARKING BRAKE CONTROL AND
ADJUSTMENT
Every 500 hours
- Check theclearanceshown on thedrawing
A with the parking brake pedal released
- Check the parking brake stroke which
should correspond to4 notches( L pedal).
If it necessary, act on the adjusting screw
©)
- Withthefront wheelslifted adjust thecable
so that the same ones at 1st notch are

Levadif free, on the contrary, at the 2nd notch
ROr ej justerskruven pa armen! are blocked.

Spel med nya lameller = 0,3mm Pressthe parking brake pedal sometimes
Vid ett spel av 5-6mm &r and check if theclearanceisstill the same.

lamellerna utslitna.

PARKING BRAKE RELEASE
INSTRUCTIONS

The dimension of the parking brake is sufficient
toguaranteebl ocking of thetruck, evenwithnomina
loadinthetravelling position, ongradientsof 22%
as required by the 1SO 6292-2 standards.
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ELECTRIC MOTOR

TRACTION MOTOR

V 54 (nominal) Kw 17

Frequency 78 Hz

Rpm nominal max. 2260 (rpm/min)

Service S2 Classe IS F

N° poles 4

LIFTING MOTOR

V 54 (nominal) Kw 18,6
Frequency 73 Hz

Rpm nominal max. 2080 (rpm/min)
Service S3 30% Classe IS F
N° poles 4

5 Lifting pump
27LiT/min.
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THE SAFETY OF RIMS AND WHEELS FOR FORKLIFT TRUCKS

“PNEUMATIC” tyresmust berepl acedwhenthetreadislessthan 1.6 mm.“ SUPERELASTIC’
tyres must be replaced when the tread reaches the “60J” indicator printed on the side.
Replacement of “CUSHION” tyres is recommended when they reach a thickness of

20 or 30 mm.

STANDARD TYRES

PNEUMATIC TYRES PRESSURES
Front 9,5 BAR
8,5 BAR (twin tyres)

Rear 10 BAR

TIGHTENING TORQUE

Drivingtyres
Steeringtyres

50 daNm
37 daNm

% i ///E\Q{‘\ C U
C,\@% CUSHION
. Wi —

SE
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STEERING CONTROL

The steering usesthe sameoil asthelifting by meansapriority valve, sothat asufficient
oil flow to the power steering is always assured.

The oil capacity is checked by the Ls signal (load - sersing) coming from the steering
unit and it occurrs so that the oil capacity sent to the power steering is equal to its
actual request.

The exceeding ail is sent to the control valve for other functions.
Whenthesteeringwhee! isturnedthesteering unit“measures’ avolumeof oil proportional
to the above rotation and sends it into the steering cylinder.
Thesteeringunitreturnsautomatically init neutral positionwhenthemanoeuvreisfinished
(see hydraulic diagram page 25).

POWER STEERING SEAL
CONTROL AND CLEANING

Every 250 hours
- check the entire system to identify any leak;
any intervention must be carried out without
pressure in the system.
Every 4 000 working hours
- replacehoses(G) and(H) connectingtheorbitrol
device to the steering jack.
Every 10 000 hours
- replacethe hydraulic system tubing.
Power steering pressure setting
The max power steering pressure must be
110 Bar

In order to set the power steering pressure, thefollowing oper ation are necessary:
1 - Fit a manometer on point (A) of the motor;
2 - Inorderreachtheadjusting screw (B) removethecap (by allenwrench) positioned
in the upper side of the orbitrol (power steering unit);
- screw in to increase the pressure
- screw out to decrease the pressure

ST
S B
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Electric

STEERING AXLE

Steering axle check
Every 500 hours
- lubricate the steering gear joints using the appropriate grease nipples (D), (E), (F)
and (G);
- check the steering angles.
Every 2.000 hours
- check and if it is necessary, adjust the wheel hub bearings.

Every 500 ore check the angles
Max steering angle (internal wheel = 78°)

If any abnormal consumption of the whedl tread is observed, the following controls
should be made:

- check the paralelism of the steered wheels;

- check that the steering angle of the wheels is the same in both directions.

B=78°
ANGLE MEASURED BY THE AXLE
FRAME TO THE INTERNAL WHEEL

STEERING AXLE
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BEARING ADJUSTMENT
Steering whedl bearingsrequire an adjustment onceayear.

Steeringwheels

- lift thesteeringwhedls

- removecap (1);

- remove check pin (4);

- fasten the nut with atorque setting of 6 dNm;

- turn the hub of 2-3 turnsin both senses;

- unfasten nut (3) and retighten with a2-1 daNmtorque;

- check that thewhed sdide correctly (max. rolling final torque: 0.2 dNm)
and that thereisno side play (maximum axial play of 0.05mm);

- reassemblethe check pin;

- reassemblethecap (1);

- lower thewheel sagain and check that al nutsfixing thewhed disk (5) to
hub (2) arewd | tightened.
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HYDRAULIC SYSTEM
Lever control version
SIDESHIFT LIFTING TILTING OIL FILTER OIL TANK

I

PRESSURE
CHECKING POINT
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HYDRAULIC DIAGRAM
Lever control version
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HYDRAULIC CONTROL VALVES
Lever control version

Max pressure valve 220 BAR

Max pressure tilting valve 150 BAR

Max pressure sideshift
valve 150 BAR

MANOMETER CONNECTION POINT FOR HYDRAULIC PRESSURE
CONTROL
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LIFTING EQUIPMENT OIL AND FILTER

Theliftingand power steeringoil tank ispositioned
inside the rear compartment
Thefilter cartridge (D) is beneath the screw cap

(B).

After the first 50 hours of work
- first filter change
After the first 500 hours of work
- second filter change.
Every 250 hours
- checktheleve of il inthetank usingthedipstick
(A);
- check and clean the tank breather valve filter
©).
Every 2 000 hours
- replace the oil and the filter.

To change the oil and the filter:
- remove thefilling cap (B), extract the filter;

- turnthewheel scompletely toobtainaccessand
remove the drain cap (E); drain out al the oil
into an appropriate container then replace the
drain cap and tighten firmly;

- fit anew filter (D) after checking the state of
the sedls;

- Fill the tank with approx. 35 liters oil through
the filter until the dipstick notch (max level).

Min. level for triplex mast groups is 10-15 mm
lower than the notch.

Min. level for duplex mast groupsis50 mm lower
than the notch.
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MAST GROUPS

Themast profile- CESAB design - with double stiffening flangeischaracterised by ahigh
flexural and torsiona strength.

It dlowswidevishility thanksto the reduced dimensionsof the profileitsalf.
Cylindersaresingle-acting type.

The sideshift system hasbeen housed insidethe profiles.

Themast groupisaroller typewith avariable centredistance(i.e. afixedroller isfitted onthe
outer mast and amobile one on theinner mast, instead of anumber of mobilerollersonly on
theinner mast). Thissolution ensuresbetter grip and stability on operation.

Other featur es. Sdeplaysadjustablefrom outside. Plastic guide shoes. Roller bearingswith
greasenipples, ball jointson axle couplingsandtilt cylinders.

Liftingcylinders:
Duplex mest: VT 2dgdecylinders
FFL 3centrd cylinders
(two smdl FFL sidecylinders, and acentrd lifting one)

Triplex mast VT 2ddecylinders
FFL 2ddecylinders
2 centrd cylinders

Grease nipple Adjusting screw Shoe Roller

\ \ / /

QN N N N X, QWY
QN N NN NERNERN
QN N NN NERNERN
C A N N N NN

NN\ N

MOB. INT.
L

/
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TRIPLE MAST SECTION

Fork carriage

Internal / /

section bar /

v\
L T 7
_ >
ot T X
\ %
|
Z N
i

External
section bar

N
| \\j
Y
s
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wm LUBRICATION OF LIFTING
| EQUIPMENT

Masts

Every 50-100 hours
- lubricate with grease the mast dliding guides

- |ubricatethetiltingjacksandthemast connections.

A) Tilting jacks
2+2 greasenipples
B) Mast connections
1+1 greasenipples

Fork carriage and sideshift unit
Every 50 hours
- lubricatethes deshift guideswithgreasethrough
the grease nipples.
Every 250 hours
- lubricatethefork positioning pinsand notches
withgrease.

C) Sideshift unit
(upper part)
3 grease nipples
(lower part)
without greasenipples

Fork carriage shoes and rollers:
After the first 50 hours
- adjusttheguideshoesadjustingtheAllenscrew
(D).
For theadjustment usea0.2- 0.5 mmthickness
gauge, inserted from below and uptothecentre
of theAllenscrew (D) passing behindtheroller

(E).

Every 250 hours
- adjust the guide shoes;
- grease the Fork carriage guide rollers (F).

Every 2 000 hours
- check the condition of the guide rollers; they
must turnfreely without jamming and not show
excessivewear.
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Lifting side jack collars:

Every 500 hours
- check that there is a clearance (C) of 0.5 to
3mmbetweenthecollar andtheexternal lifting
jack cylinder.
- check that the self-locking nuts (B) aretight.

L ocking torques:
- collar self-locking nuts 0.8-1.2 daNm

Mast guide shoes and rollers:

After the first 50 hours
- adjusttheguideshoesadjustingtheAllenscrew
(D); For the adjustment use a0.2 - 0.5 mm
thickness gauge, inserted from below and up
to the centre of the Allen screw (D), passing
behind theroller (E) and rubbing against the
external mast.

Every 250 hours
- adjust the guide shoes;
- grease the mast guide rollers (E).

Every 2 000 hours
- check the condition of the mast guide rollers
(E); they must turnfreely without jammingand
not show excessive wear.
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DESCRIPTION OF THE CYLINDER COMPONENTS
Thecylinder pistonsaresingle-acting types(fig. A).

i 6 Inthese cylindersaseal (1) has been fitted on the
/ piston (2) that works on the inner surface of the

linder liner (3).

_——5 &y )

' 4 Therod guideis made by the plug (4) and by the
/ piston through anti-friction rings(5).

Thedust control ring (6) preventsany dirt and water
from penetrating thecylinder.

s

Slight leakages that may occur are directed to the
tank through the drain pipe connected to the pipe

THRUST ' coupling (7).
DIAM-
ETER / 3 Thedrainpipeshall reachtheoil tank (fig. B)

A smdl quantity of oil will alwaysremainintheloop
formed by the pipe before connecting to thetank. It
actsasatrap and constantly moisturizesthe cylinder
liner, whenitiscompletely closed (fig. B).

74
L

/
/

I
Fig. A CZ:D
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CYLINDER CHECKING METHODS

15T CHECK
Removethedrain pipefromthecylinder (fig. C)

Lift thecylinder sometimesto end stroke, so asto
dischargeany oil residual.

Put aload ontheforksand liftit by at least 200 mm.

After 10 minutes, measure theamount by whichthe
load haslowered. A drop of afew millimetresisquite
normal, asinthedistributor there are aways some
leakages.

Now, lift thecylinder toitsend stroke, if no oil leaks
from thedrain pipe coupling, it meansthat theload
loweringisonly duetotheleskagesonthedidtributor.

In the presence of leakages, it will be necessary to
replacethe seal. Should thisbethe case, inspect the

E—

I

cylinder liner.

2" CHECK

(To be carried out if the 1% inspection has been
successful and after seal replacement).

Removethedrain pipefromthecylinder.

Lift thecylinder sometimesto end stroke, sothat all
the possibleremaining oil isdischarged.

Put aload ontheforks. Lift andlower it for 10 minutes,
making surethat thelimit stop isnever reached.

Lift thecylinder to end stroke.

If any leakages should be still present, thecylinder is
damaged and then it must bereplaced.
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CHECKING THE CHAINS:

Every 500 hours

- check the condition of the chainswhich in any case must not be worn or damaged.
To check thelinksfor wear, use the appropriate gauge, paying attention that, when
33linksarecounted in aspacecorrespondingto 34, thechainsmust ber eplaced.

Every 1 000 hours

- removethechains, clean them thoroughly, refit them inverting the origina working
position and lubricate them.

Every 10 000 hours
- replace the chains and the fixing tie rods

POSITIONING THE FORK MOUNTING

CARRIAGE

Every 500 hours

- checkthepositionof thefork mounting carriage.

Positioniscorrect when the carriage (with the
mast upright) initslowest positionisat adistance
of 203 mm from the lower edge of the fixed
maedL.

203 mm

v @ TABLE ISO 2328 - 1993

Rate Lifting power (kg) | "X" (- 5)

I B 0 999 114 mm
B 1 000 2 500 152 mm
I B 2501 4 999 203 mm
IV B 5 000 8 000 254 mm

VB 8 001 10999 | 257 mm
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FORK INSPECTIONS
General criteria

Fork arms in use must be inspected at intervals of not more
than 1000hour sandwhenever adefect or permanent deformation
isdetected. If thetruck issubject to intensive use, morefrequent
inspections may be required.

I nspection

Fork arminspection must be carefully carried out by trained
personnel to detect any damage, failure, deformation, etc.,
which may impair safety use.

Surface cracks

The fork arm must be thoroughly examined visually for cracks

giving special attention to the heel (D) and top (E) and bottom
(F) hooks.

If necessary, the forks may be subjected to a non-destructive
crack detection process,

Difference in height of fork tips
Check the difference in height between the blade tips on each

pair of forks, this must not be more than 3% of blade length
with the forks fitted on the fork plate.

Positioning lock
Check that thefork positioninglock (G) isingoodworking order.

T/’AL\X MAST GROUP TILTING SETTING

D 2°30 FORWARD
10°  BACKWARD

Check tocarry out every 500 h

N.B. 1tiltingdegreecorrespondstoal7.4mm
movement on 1 mt.
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ELECTRIC COMPONENTS DESCRIPTION

A) Emergency Switch

B) Battery connector

C) Tractionmodule
D) Liftingmodule

E) Contactors

F) Electric cooling fan
G) Timer electric fan
H) Converter DC/DC

) Fuses

Componentspanel

Every 500 hours

ELECTRONIC PANEL FUNCTION DESCRIPTION, TROUBLE SHOOTING,

CONSOLE USE: SEE "ELECTRIC SECTION"

- Check and clean the electronic control space
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BATTERY AND BATTERY CHARGER

General indicationsfor battery maintenance
Every 50 wor king hour s- measure electrolytedensity.

Approximatedensity data

For atemperatureof 15° C

- adensity of 1.12to0 1.13 kg/dm? indicatesthat the battery isflat;

- adensity of 1.25t0 1.26 kg/dm? indi cates that the battery ischarged (battery capacity increased: 1.29to 1.30
kg/dm3).

BATTERY CHARGING WARNINGS

Before charging the battery, verify that theroomiswell aerated. Open the battery compartment door.
Makesurethat al electrical connections (electrica cableterminass, battery terminas, plugs-sockets, etc.) arewell
attached and ingood condition.

- Donot open either removebattery filling caps.

- Never top up beforeand whilechargingthebattery.

- Do not smoke, do not stay closeto naked flames and do not cause sparksnext to batteries
- Donot usethebattery whileit isbeing char ged

- Donot lean metal toolson the battery whileunder charge

- Never repair thebattery whileunder charge

- Check that during the char ging phase, theelectrolytetemper atureiskept below 50°C.
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TRUCK LIFTING

HOOKS ATTACHMENT POINTS FOR
LIFTING THE TRUCK

Tolift thetruck the following equipment must be
usd:

A- CHAINS: dia. 13 mm - Degree T (8) - UNI
9425

B- HOOKS: for 5.4 t - UNI/ISO 7597

LIFTING OF THE FORKLIFT TRUCK
WITH CABIN

A- CHAINS: dia. 13 mm - Degree T (8) - UNI
9425

B- HOOKS: for 5.4 t - UNI/ISO 7597

C- N° 2 upper brackets to hold the chains.

If thetruck isequipped with mudguard extensions
(E), chains can only be hooked by previously
disassemblingtheextens onsthemseal vesor thecover

(F).
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OIL AND GREASE SPECIFICATIONS
FOR NORMAL ENVIRONMENTS
TIPO USATO SPECIFICHE
TYPE USED SPECIFICATIONS Q.T QTY.
TYP EIGENSCHAFTEN  MENGE PARTS TO BE LUBRICATED
ISO-L-HV
AGIP ARNICA 46 Prove FZG 21 L Hydraulic system, lifting and power steering
fino a stadio 11 (*)
MI?T-SSSD 1+L Transmission reduction gears
MOBIL-FLUID 422 1L

+additivo per freni a

bagno d'olio (***)

Hydraulic brake system tank

Base LITIO
ASTM 275 305
NLGI N.2
Gocciolamento
180 (**)

MOBILGREASE SPECIAL

Mast securing joints - Sideshift unit -
Steering joint - General lubrication with
grease nipples - Mast guides

(*) ISO-L-HV FZG tests to stage 11 / 1SO-L-HV FZG-Pr fung bis Stufe 11
(**) Lithium base ASTM 275-305 NLGI Nr.2 Dropping point 180

Lithiumbasis ASTM 275 305 NLGI Nr.2 Tropfpunkt 180
(***) add brake additive to oil bath / Zus tze f r Ibad-Bremsen zuf gen

FOR COLD CLIMATES AND COLD
STORAGE CELLS

PARTS TO BE LUBRICATED

ISO-L-HV
AGIP ARNICA 22 Prove FZG 21 L Hydraulic system, lifting and power steering

fino a stadio 10 (*)

Inspessente

Infusibile ASTM Mast securing joints - Sideshift unit -
MOBILTEMP SHC 100 o8 Steering joint - General lubrication with
Gocciolamento>260 grease nipples - Mast guides
9

(*) 1SO-L-HV FZG tests to stage 10 /
(**) Thickening Infusible

1SO-L-HV FZG-Pr fung bis

Stufe 10

ASTM 265-295 NLGI Nr.2 Dropping point >260

Verdickend nicht schmelzend ASTM 265 295 NLGI Nr.2 Tropfpunkt >260

TYRE PRESSURES TIGHTENING TORQUES

PNEUMATIC TYRE PRESSURES

9,5 bar FRONT Tyres
10 bar REAR Tyres
8,25 bar FRONT - Twin tyres
WHEEL TORQUE
37 daNm Steered wheels
50 daNm Driven wheels
DRIVE UNIT TORQUE
11 daNm Sgg%ing of electric motor to the reduction
55 daNm securing of axles to the chassis
31 daNm wheel hub central screw
11 daNm reduction gear tank screws
8 daNm Qil filling and draining cap
VARIOUS TORQUES
40 daNm mast securing U-bolts
0,8 1,2 daNm Jack collar self-locking nuts
40 daNm Counterweight locking screws
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RUNNING IN MAINTENANCE

50 | 500

after # hours FOR MEDIUM/INTENSE USE

7/- -13

after # days/months FOR OCCASIONAL USE

CHASSIS AND COMMANDS

bolts in general

wheel tightness (1)

(1) During the first 500 working hours, check tightness every 50
hours.

LIFTING UNIT - MASTS

Q@
L

mast guide pads

lifting oil filter

TRANSMISSION REDUCTION GEARS

transmission reduction gear oil

LEGENDA

o C

-—

<

Inthemai ntenancetabl eindicatingavisua control
and cleaning of the parts indicated.

In the maintenance table indicating the
replacement of the parts indicated.

i In the maintenance table indicating lubrication
of the parts indicated.

In the maintenance table indicating tightening
or adjustment of the parts indicated.
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MAINTENANCE TIMES

50

250

500

1 000

2 000

4 000

10 000

after # hours FOR MEDIUM/INTENSE USE

-112

-124

-/60

after # days/months FOR OCCASIONAL USE

LIFTING EQUIPMENT - MASTS

C/

fork carriage position

C)

forks

mast inclination

mast fixing to the frame

@ 4@

@
=

lifting chains

C)
@
B

&=

chain stay bolts

&=

high pressure hydraulic tubing

hydraulic seals and connections

B e

C/

mast rollers, carriage rollers and chain rollers

tilting jacks supply tubes

fork positioning pins

&

lifting oil filter

C)

&

lifting system oil

mast guides, mast and jack fixing

retaining collars

TRANSMISSION REDUCTION GEAR

C)

system seal

)

&

1000 h

transmission reduction gear oil - medium/intense
use

C)

-112

transmission reduction gear oil - occasional use

transmission - entire unit
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MAINTENANCE TIMES

250

500 1000 [ 2000 | 4000 | 10000 after # hours FOR MEDIUM/INTENSE USE

-3 -/6 -12 -I24 -/60 after # days/months FOR OCCASIONAL USE

FRAME AND COMMANDS

]

frame - cleaning

LY bolts in general

oR] driver’s seat

on wheels - hub bearings

C)

tyre inspection

]

tyre pressure

LY wheel tightness

C)

EI steering system seal and tubing

C/

E hoses from orbitrol to steering jack

B
2

swing axle and wheel hub bearings

@ steerage angles
@ pedals in general - linkage
@ parking brake pedal

ﬂ service brake flexible hoses

service brake pedal

= brake liquid
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MAINTENANCE TIMES
8 50 250 500 1000 [ 2000 | 4000 | 10000 after # hours FOR MEDIUM/INTENSE USE
1/ 7/- - -3 -/6 -12 -124 -/60 after # days/months FOR OCCASIONAL USE
ELECTRICAL SYSTEM
8 pushbuttons - microswitches, pedals and valves
SRl lead terminals - lead insulation
o BATTERY - specific gravity and charge level
8 ELECTRIC MOTORS - external cleahing
® electric fans
8 motor bearings
LY motor supports
@ electronic control
@ contactors

C)

safety control circuit
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Totaldokument
BT Cargo CBE 40-50 AC

Var 250:e timme

Pos Kontroll av: Pos Kontroll av: Pos Kontroll av:
0:0  Grupp 0 Hel maskin 3:0  Grupp 3 Bromsar/hjul 5:9  Acc.pedal/fartreglage
0:1  Dérrar/luckor 3:1  Dick/hjul 5:10 Microbrytare
0:2  Motviktsinfistning 3:2  Lufttryck dick 5:11 Kontaktorer/kontakter
0:3  Forarskydd/hytt 3:3  Hjulbultar/hjullager 5:12  Sikringar
0:4  Batterildsning 3:4  Firdbroms, funktion/lickage 5:13  Batterivitskenivé
0:5  Skyltar/dekaler 3:5  Parkeringsbroms 5:14 Batteri, smuts/lickage
0:6  Forarmiljo 3:6  Bromsviitskeniva 5:15 Batterianslutningar
0:7  Stol/mattor 3:7  Pedallinkage/pedalspel 5:16 Batteripoler reng./infettning
0:8  Pedalgummin 5:17 Batterihandskar, kontroll
0:9  Torkare/spolare 4:0  Grupp 4 Styrning 5:18  Kylfliktar, kontroll
0:10  Provkorning test av 4:1  Styrleder/Styrspindlar
samtliga funktioner 4:2  Styrcylinder, fastsittning 6:0  Grupp 6 Hydraulik
0:11  Smdrjning enligt schema 4:3  Styrlagring/upphidngning 6:1  Slangar/ror
6:2  Ventilreglage/ldnkage
1:0  Grupp 1 Motorer 5:0  Grupp 5 Elsystem 6:3  Andningsfilter/ventilatorer
I:1  Missljud 5:1  Belysning/korriktningsvisare 6:4  Oljeniva
1:2  Fastséttning/infastning 5:2  Instrument/kontrollampor
5:3  Signalhorn 7:0  Grupp 7 Arbetsfunktion
2:0  Grupp 2 Kraftoverforing 5:4  P-broms-/Backalarm 7:1  Lyftstativ
2:1  Oljenivé 5:5  Timmitare, avldsning 7:2  Gafflar
2:2  Fastsittning 5:6  Fardviljare 7:3  Lyftkedjor
5:7  Kablar/anslutningar 7:4  Laststod
5:8  Startfrekvens 7:5  Lyft-/tiltcylindrar
||
Var _500:e timme tillkommer: Yar 1000:e timme tillkommer: Yar 2000:e timme tillkommer:
0:0  Grupp 0 Hel maskin 2:0  Grupp 2 Kraftoverforing 0:0  Grupp 0 Hel maskin
0:12  Bultar/Muttrar, fastséttning 2:3  Drivaxel, oljebyte 0:13  Ram, kontroll av sprickor
1:0  Grupp 1 Motorer ==3:0  Grupp 3 Bromsar/hjul ==4:0 Grupp 4 Styrning
1:3  Drivmotor, renblasning 3:8  Hjullager infettning 4:4  Slangar, kontroll
1:4  Pumpmotor, renbldsning 3:9  Bromsvitska byte 4:5  Styrtryck, kontroll
1:5  Motorer, isolationsprov
6:0  Grupp 6 Hydraulik 5:0  Grupp 5 Elsystem
5:0  Grupp 5 Elsystem 6:5  Andningsfilter, reng./byte 5:20 Batteribelastningsprov
5:19 Batteri, isolationsprov 5:21 Motorstrdm, métning
6:0  Grupp 6 Hydraulik
6:6  Hydraultryck, kontroll
6:7  Hydraulolja, byte
6:8  Sugfilter, rengdring/byte
7:0  Grupp 7 Arbetsfunktion
7:6  Gafflar, gaffeltest

Sida 4

CBE 12-50
Chassie/hel maskin
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TECHNICAL FEATURES
ELECTRONICPANEL TractionUnit LiftingUnit
AC3T AC3P
Inverter for AC asyncronous3-phasemotors
Regenerativebrakingfunctions
Can-businterface
Digital control based uponamicrocontrol ler
Voltage 80V 80V
Maximumcurrent 450A (RMS¥) 450A (RMS¥)
All thedifferent versionshaveabooster of 50 Armsfor someseconds
Operatingfrequency: 8kHz 8kHz
Externa temperaturerange: -30°C + 40°C -30°C + 40°C
Maximuminverter temperature(atfull power): 75°C 75°C
RMS* (Root Mean Squared) (0% motorstrém vid 85°)
ELECTRICAL MOTOR FEATURE
TRACTION MOTOR LIFTING MOTOR (Leroy)
V 54 (nominal) Kw 17 V 54 (nominal) Kw 18,6
Frequency 78 Hz Frequency 73 Hz
Rpm nominal max. 2260 (rpm/min) Rpm nominal max. 2080 (rpm/min)
Service S2 Classe IS F Service S3 30% Classe IS F
N° poles 4 N° poles 4

ELECTRIC BLOCK DIAGRAM

‘ KEY %47 u i
O B N
‘ POTENTIOMETER %4— B
O
‘ MICROSWITCHES %47 — AC
N N MOTOR
O [ -]
PROGRAMMING | | R
CONSOLE —
=
]
‘ KEY %47 O u i i
ENCODER
H B B

BATT
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OPERATIONAL FEATURES

Speed control.

Optimum behaviour anasl opeduetothe speed feedback:

themotor speedfollowstheaccel erator, starting aregenerativebrakingif thespeed overtakesthe speed set
point.

Stablespeedinevery positionof theaccel erator.

Regenerativerel easebraking based upondecel erationramps.

Regenerativebrakingwhentheaccel erator pedal ispartially rel eased (decel eration).
Directioninversionwithregenerativebraking based upondecel erationramp.

Regenerative braking and direction inversion without contactors: only the two main
contactorsarepresent.

There easebrakingramp canbemodul ated by ananal oginput, sothat aproportional brakefeatureisobtained.
Optimumsengitivity atlow speeds.

V oltageboost at thestart and with overl oad to obtain moretorque (with current control).

Highefficiency of motor and battery dueto highfrequency commutations.

Sdlf diagnosiswithindication of thefault shownby aflashingled.

M odificationof parametersthroughtheprogrammingconsole.

Internal hour-meter with val uesthat can bedisplayed ontheconsole.

Memory of thel ast fivea armswithrel ative hour-meter and temperaturedi splayed ontheconsol e.
Testfunctionwithinconsol efor checking mainparameters.

Hydraulicsteering function:

1) tractioninverter

- thetractioninverter sendsa"hydraulicsteeringfunction request tothepumpinverter onthecan-busline
2) pumpinverter

- thepumpinverter managean"hydraulicsteeringfunction”. Thatis, it drivesthepumpmotor at the
programmed speedfor theprogrammedtime.



https://truckmanual shub.com/

4,0-4,5-50t

Electric SERVICE MANUAL

page 47

DIAGNOSIS

Themicroprocessor continually monitorstheinverter and carriesout adiagnosti c procedureonthemain
functions. Thediagnosisismadein4 points

1) Diagnosisonkey switchclosingthat checks: watchdogcircuit, current sensor, capacitor charging, phase's
voltages, contactor drives, can-businterface, if theswitch sequencefor operationiscorrect andif the
output of accel erator unitiscorrect.

2) Standby diagnosisat rest that checks: watchdog circuit, phase'svoltages, contactor driver, current sensor,
can-businterface.

3) Diagnosisduringoperationthat checks: watchdog circuits, contactor driver, current sensors, can-bus
interface.
4) Continuosdiagnosisthat check: temperatureof theinverter.

Diagnosisisprovidedintwoways.
-thediagnostic L ED placedtothedashboardthat will flash acertain number of timesfor agivenalarm(seethe
chaptersALARMS).

-thedigital console, whichgivesamoredetail edinformationabout thefailure.

GENERAL PRECAUTIONS

- Never connect SCRIow frequency chopper withASY NCHRONOUSINVERTER becausethe ASY N-
CHRONOUSfilter capacitorsalter the SCR choppers work. If itisnecessary to usetwo or morecontrol
units(traction+lift.for ex.), they must belongtotheZAPIM OSfamily.

- Donot connect theinverter toabattery withanominal valuedifferent fromtheval ueindicated onthe
chopper plate. If thebattery valueisgreater, theM OSmay fail; if itislower, thecontrol unit doesnot
"powerup".

- Duringbattery charge, disconnect ASY NCHRONOU Sfromthebattery.

- Supply theASY NCHRONOUSonly with battery for traction; do not useapower supply.

- Whenthechopper isinstalled, maketestswiththewheel sraised fromtheground, inorder toavoid danger-
oussituationsdueto connectionerrors.

- Afterthechopperisswitchedoff (key off), thefilter capacitor remainschargedfor someminutes; if you
needtowork ontheinverter, dischargethemusinga
10W + 100W resi stance connected fromthe +Batt to the-Bait.

- Beforecarryingout any arc-weldingonthetrucks, disconnect thebattery and short-circuit theunit between
positive(+) andnegative(-).
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PROTECTIONS

Batterypolarityinversion:

A MAIN CONTACTORIsfittedtoprotect theinverter against reversebattery polarity andfor saf ety
reasons.

ConnectionErrors

Allinputsareprotected against connectionerrors.
Thermal protection:

If thechopper temperatureexceeds75°C, themaximum currentisreducedin
proportiontothethermal increase. Thetemperaturecan never exceeds85°C.

External agents:

Theinverterisprotected against dust andthespray of liquidtoadegreeof
protectionmeeting | P54.

Protection against uncontr olled movements:

Themaincontactor will not closeif:

thePower unitisnot functioning.
theL ogicisnotfunctioningperfectly.

theoutput voltageof theaccel erator doesnot fall bel ow theminimumvoltagevaluestored, with 1V
added.

runningmicroswitchinclosedposition.

L owbatterycharge:
whenthebattery chargeislow, themaximum currentisreduced tothehalf of themaximum current
programmed.

Protection against accidental Startup

A precisesequenceof operationsarenecessary beforethemachinewill start.
Operation cannot beginif theseoperationsarenot carried out correctly.
Requestsfor drive, must bemadeafter closingthekey switch




https://truckmanual shub.com/

4,0-4,5-50t

Electric SERVICE MANUAL

page 49

GENERAL DESCRIPTION OF FUNCTION OF THE CONSOLE
HOURMETER
Thehour meter appearsinthesecondlineof thedi splay whenthechopper isconnected. It shows thereal working
hours.
PARAMETER CHANGE
Thechopper parameterscan bedisplayed and programmed viathekeyboard, inreal timeand with operating
machine, thereby makingit possibleto setthechopper easily.
TESTER
It makesit possibleto display thestateof thechopper anal ogueand digital valuesandthereby to haveauseful
tool for theanalysisof chopper operationandexternal cables.
SAVEPARAMETER
It makesit possibletostoreall val uesrel ating tothe parametersand thechopper hardwareconfigurationintothe
consolewithaprogramwhich canbesel ected fromthekeyboard.
RESTOREPARAMETER
It makesit possibleto program achopper withthe parameterscontainedinaprogram generated by aSAVE.
ALARMS
Theconsol efeaturesthepossibility toreadthel ast fivea armmessagesstoredinthechopper and displayedtogether
withthetimeof occurrence, thenumber of timestheal armwassent andthetemperatureval ueat thetimeof the
dam.

PROGRAM VACC
Itallowsto programtheaccel erator max. stroke.
MOTORDATA
Noactivated
CONSOLE CONNECTION
O O
L TERMINALE DI TARATURA —
CN4
§ TN MODULO POMPA
N PUMP UNIT
N O e —
d \>
o
“ CN5 — |
Y EEEEE MODULO TRAZIONE
TRACTION UNIT
O .
(N1 (N2 (N3
5 3P C
0 0 0

The connection has to be made with resting machine.
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ROLL 1

ROLL 2

ENTER

ouT

PARAM

SET

CONSOLE DESCRIPTION
KEYBOARD

Description of key functions:

1 PARAM.—————JIMAX B.REVERSE
BRAKING COMPENS.
ACCEL.  R.BRAKE

MAX SP. SPEED I
SPI SPEED II

3 SAVE SP.I SPEED I
BYPASS _ FIELD WEAK...

T MOT __ V.POT.
TEMP.  V.BATT.

5 ALARMS V.MOT VMN.MOT.
M.SW.TEST

2 TESTER

4 RESTORE

68 ACCELERATOR

7 MOTOR DATA
[1]
ROLL ENTER PARAM

1
WE [ e

Allowssel ection of anoptionor thenext menuitem

Allowsselect of anoptionor thepreviousmenuitem

Allow confirmation of selectedoptions

Retainsthecurrentfunction

Allowsanincreaseintheparametersor sel ectsthetypeof connected /0O

Allowsareductionintheparametersor sel ectsthetypeof connected /0O
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ELECTRICCOMPONENTLAY-OUT
CONSOLE CONNECTION
PUMPUNIT 28
AC3P LT ° TRACTION

- UNIT
AC3T

LOGICBOX
ELECTROFAN

TRACTION MOTOR
ELECTROFAN
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A.C. VERSION SERVICE MANUAL Electric

COMPONENTS PANEL DESCRIPTION

[ T L
D ' :

&

&0
2}

THiTH

|

CONVERTER FORBACK LIGHT (STANDARD 140W)

@ c orb REVERSE LIGHT RELAY
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CONNECTION ELECTRICAL CIRCUIT

TRACTION UNIT AC3T AND LIFTING UNITAC3P
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LEGEND
CM = Common of FORWARD/ BACKWARD/ SR/ PB / SEAT microswiches
PARK = Parking brakeswicth
FORWARD = Forward direction request input.
BACKWARD = Backward direction request input.
PPOT = Accderetor potentiometer positive.
CPOT = Accd eretor potentiometer wiper
NPOT = Accd eretor potentiomete negative.
SR = Speed reduction (hand brake) input.
SEAT = Seat microswich.
PB = Brake pedal swicth.
PMC = Positive of main contactor.
NMC = Negative of main contactor.
CAN LOW = Low level CAN-BUSVvoltagel/O.
CANHIGH = Higt level CAN-BUSvoltagel/O.
LIFTENABLE = Lifting switch.
PPOT = Lifting potentiometer positive.
CPOT = Lifting potentiometer wiper input.
NPOT = Lifting potentiometer negative.
1ST = Tiltingswitch.
2ND = Sde-shift switch
3RD = 4" way.
4TH = 5" way.
LIFT RED.

SPEED (FFL)

Speed lifting reductioninput with Full FreeLift mast group
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ELECTRIC MOTORS ENCODER

TRACTION MOTOR

Ear

ﬁ’/

TRACTION BEARING ENCODER

LIFTING MOTOR

A

——

I

|

A A2

AN

1

AN\

LIFTING BEARING ENCODER
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SERVICE MANUAL

Electric

ACCELERATOR POTENTIOMETER CONFIGURATION

111 4,2V
109 0+ 4,2V with pedal pressed
110 : ov

Green o) 111

109

Y ellow o) 110
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Electric

LIFTING POTENTIOMETER CONFIGURATION

9V
0+4,9V withliftinglever pulled

137
0

135
136

\%

1
2
3

5KOhm
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PARAMETER CHANGE FUNCTION

TRACTIONMODULEAC3T

ACCDELAY determinestheaccel erationramp.

RELEASEBRAKING control sthedecel erationrampwhenthetravel requestisrel eased.

INVERSION BRAKING control sthedecel erationrampwhenthedirectionswitchisinverted during
trave.

PEDAL BRAKING determinesthedecel erationrampwhenthetravel requestisrel easedandthe

brakepedal switchisclosed.

SPEEDLIMIT BRAKING  deceerationrampwhenthepedal positionischanged but not completely
released.

BRAKECUTBACK determinesthespeed reductionwhenthe brakeswitchinput becomes
active.

MAX SPEED FORWARD  determinesthemaximumspeedinforwarddirection.
MAX SPEED BACKWARD  determinesthemaximumspeedinbackwarddirection.

CUTBACK SPEED speedreductionwhenthecutback switchisactive(PinA3).
CUTBACK SPEED 2 Speedreductionwhenthebrakeswitchisactive
FREQUENCY CREEP minimum speedwhentheforward or reverseswitchisclosed, butthe

acceleratorisonaminimumposition.
MAXIMUM CURRENT thischangesthemaximumcurrent of theinverter.

BACKING SPEED not used
BACKINGTIME not used
AUXILIARYTIME not used

LIFTINGUNITACS3P

PU.ACCELERDEL accelerationramp.

PU.DECELERATIONDEL deceerationramp.

MAX SPEED UP determi nesthemaxi mumlifting speed withapotentiometer control.

MIN SPEED UP determinestheminimumlifting speedwithapotentiometer control
whentheliftingenableswitchisclosed.

CUTBACK SPEED Speed reduction when the cutback swicthisactive(Pin A9)
Signal activelow (switch open)

CUTBACK SPEED2 Speedreductionwhenthecutback swicthisactive(Pinl3).
Usedonly for FFL mast

1ST SPEED FINE tiltingspeed, fineregulation.

2ND SPEED FINE side-shift speed, fineregulation.

3RD SPEED FINE 4thleverspeed,fineregula¢ion.

4TH SPEEDFINE 5" |ever speed, fineregul ation.

HYD SPEED FINE hydrospeed, fineregul ation.

MAXIMUM CURRENT themaximumcurrent of theinverter.
AUXILIARYTIME timedel ay whenanhydraulic steeringfunctionrequestisswitched off.
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TESTER FUNCTIONS

TRACTION UNIT AC3T

MOTORVOL TAGE: thisisthevoltagesuppliedtothemotor by theinverter; itisexpressed asapercentage
of thefull voltage (which dependsof thebattery voltage).

FREQUENCY: : thisisthefrequency of thevoltageand current suppliedtothemotor.

ENCODER: thisisthespeed of themotor, expressedinthesameunit of thefrequency; thisinformationcomes
fromthespeed sensor.

SLIPVALUE: thisisthedifferenceof speed betweentherotating field andtheshaft of themotor, expressedin
thesameunit of thefrequency.

CURRENT RM S: Root M ean Squareval ueof themotor current.
TEM PERATURE: thetemperaturemeasured onthea uminum heat sink holdingtheM OSFET devices.
MOTOR TEMPERATURE: Not used (0°).

ACCELERATOR: the voltage of the accelerator potentiometer's wiper (CPOT). The voltage level and
percentagevalueareshown.

FORWARD SWITCH: thelevel of theForwarddirectiondigital entry FW.
ON/+VB =activeentry of closed switch OFF/ GND = non activeentry of open switch.
BACKWARD SWITCH: theleve of theReversedirectiondigital entry BW.
ON/+VB =activeentry of closed switch OFF/ GND = non activeentry of openswitch.
BACKING FORW: Not used
BACKING BACK: Not used
CUTBACK SWITCH: thelevel of the Speed Reduction Microswitch (Not used Optional PinA3)
ON/GND =activeentry of speedreductionmicroswitch.
OFF/+VB =nonactiveentry of microswitch.
BRAKE SWITCH: thelevel of thePedal BrakeMicroswitch.
ON/+VB =activeentry of Brakepedal Microswitch.
OFF/GND =nonactiveentry of microswitch.
SEAT SWITCH: thelevel of theSeat Microswitchdigital entry.
ON/+VB =activeentry of closed seat switch.
OFF/GND = non activeentry of open seat switch.
EXCLUSIVEHYDRO: Notused
HAND BRAKE: thelevel of theHandbrakeMicroswitch.
ON/GND =activeentry of Handbrake Switch.
OFF/+V B =nonactiveentry of microswitch.

VOL TAGEBOOST ER: thisisthebooster of thevoltagesuppliedtothemotor inload condition; itisexpressed
inapercentageof thefull voltage.

BATTERY VOLTAGE: level of battery voltagemeasured at theinput tothekey switch.
COSFI: thisisthecos¢ (real timecal cul ated) of themotor.

BATTERY CURRENT: thisisthebattery current (not measured but cal cul ated).
BATTERY CHARGE: thepercentageChargelevel of thebattery.
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LIFTING UNIT AC3T

MOTORVOL TAGE: thisisthevoltagesuppliedtothemotor by theinverter; itisexpressed asapercentage
of thefull voltage (which dependsof thebattery voltage).

FREQUENCY: : thisisthefrequency of thevoltageand current suppliedtothemotor.

ENCODER: thisisthespeed of themotor, expressedinthesameunit of thefrequency; thisinformation comes
fromthespeed sensor.

SLIPVAL UE: thisisthedifferenceof speed betweentherotatingfield andtheshaft of themotor, expressedinthe
sameunitof thefrequency.

CURRENT RM S: Root Mean Squareval ueof themotor current.
TEMPERATURE: thetemperaturemeasured onthea uminum heat sink holdingtheM OSFET devices.

MOTOR TEM PERATURE: thisisthetemperatureof themotor; if theoptionisprogrammed"None" (see
chapter 4.4.b) it shows0°.

ACCEL ERATOR: thevoltageof theaccel erator potentiometer'swiper (CPOT). Thevoltageleve isshownon
theL eft Hand Sideof the Consol e Display andtheval uein percentageisshownontheRight Hand Side.

LIFTING SWITCH: statusof thelifting switch.

1ST SPEED SWITCH: statusof thetilting switch of thepump.

2ND SPEED SWITCH: statusof theside-shift switch of thepump.
3RD SPEED SWITCH: statusof the 4" lever switch of thepump.
4TH SPEED SWITCH: statusof the5"" speed switch of the pump.
HYDRO SPEED REQ.: statusof thehydro speed request of the pump.

VOLTAGEBOOSTER: thisisthebooster of thevoltagesuppliedtothemotor inload condition; itisexpressed
Inapercentageof thefull voltage.

BATTERY VOL TAGE: leve of battery voltagemeasured at theinput tothekey switch.
COSFI: thisisthecos¢ (real timecal cul ated) of themotor.

BATTERY CURRENT: thisisthebattery current (not measured but cal cul ated).
BATTERY CHARGE: thepercentageChargelevel of thebattery.
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ALARMS FUNCTIONS
TRACTION UNIT AC3T

1FLASH = Logic defect.(EEPROM DATA KO, EEPROM PARKO,
EEPROM CONF. KO, EEPROM OFF-LINE, CHOPPER NO CONF,
WATCH- DOG) - ReplacetheUnit logic AC3T.

2FLASHES = Incorrect sequenceby starting. INCORRECT START,HAND BRAKE,
FORW+BA CK) check:

-Microswitchfor forward/Backwarddirectionsand relevant wires
- Microswitchfor parkingbrakeanr relevantwires

3FLASHES = FailureontheVMN test. (VMN LOW, VMN HIGH, CAPACITOR CHARGE)
check:

- Motorisolationandrelevant cables
-UnitlogicAC3T.
A4FLASHES = Failureontheaccel eartion potentiometer signal atrest (VACCNOT OK,
PEDAL WIRENOT OK) check:
- Traction potentiometer (coul d bedamaged or not correctly calibrated)

- Traction potentiometer wiring.

5FLASHES = Failureonthecurrent sensor (STBY | HIGH, | =0EVER)
replacetheUnitlogicAC3T.

6 FLASHES = Failureonthecontactor driver. (COIL SHORTED,

DRIVERSHORTED, CONTACTORDRIVER, CONTACTOR OPEN) check:
-Maincontactorscoilsandrel evantwirings;
AUX OUTPUT KOReplacetheUnitlogicAC3T

7FLASHES = The temperatureof theUnitlogicAC3T exceeds 75°C.Themaximumcurrentis
reduced proportionally tothetemperatureincrease. Thechopper stopsat 85°C.
(HIGH TEMPERATURE, THERMIC SENSOR) If thealarm appearsincold
conditions, replaceUnitlogicAC3T.

8FLASHES = failuredetectionfromcan-bus("WAITINGPUMP","CAN-BUSKQ"). check:
- thewiresconnected betweenthetwo Unitslogictractionandlifting.
- ReplacetheUnitlogicAC3T

LONGFLASHES= Dischargebattery ("LOWBATTERY™")
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SERVICE MANUAL Electric

LIFTING UNIT AC3P

1FLASH =

2FLASHES =

3FLASHES =

4FLASHES =

SFLASHES =

6 FLASHES =

7TFLASHES =

8FLASHES =

LONGFLASHES=

Logic defect.(WATCH- DOG, EEPROM KO, LOGIC FAILURE #1,
LOGICFAILURE#2, LOGIC FAILURE # 3) - Replacethe Unit logic AC3P.
Incorrect sequenceby starting. INCORRECT START) check:

- Microswitchesof thecontrol valveandrel evant wires

FailureontheVMN test. (VMN LOW, VMN HIGH, CAPACITOR CHARGE)
check:

-Motorisolationandrelevant cables

-UnitlogicAC3P.

Failureonthelifting potentiometer signal atrest (VACCNOT OK,
PEDAL WIRENOT OK) check:

- Lifting potentiometer (could bedamaged or not correctly calibrated)
- Lifting potentiometer wiring.

Failureonthecurrent sensor (STBY | HIGH, I=0EVER)
replacetheUnitlogicAC3P.

Logicdefect. (COIL SHORTED, DRIVERSHORTED, CONTACTORDRIVER,
CONTACTOROPEN). ReplacetheUnitlogicAC3P.

The temperatureof theUnitlogic A C3Pexceeds75°C. Themaximumcurrentis
reduced proportionally tothetemperatureincrease. Thechopper stopsat 85°C.
(HIGH TEMPERATURE, THERMIC SENSORKO) If thealarmappearsincold
conditions, replaceUnitlogicAC3P.

failuredetectionfromcan-bus("WAITINGTRACTION","CAN-BUSKQO").
check:

- thewiresconnected betweenthetwo Unitslogictractionandlifting.
- ReplacetheUnitlogicAC3P
Dischargebattery ("LOWBATTERY™)
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PARAMETER SETTING TABLE
TRACTION UNIT AC3T
PROGRAMMED LEVEL
PARAMETER
UNIT 0 1 2 3 4 5 6 7 8 9
ACCELERATION DELAY (*) SC 25 | 30| 35| 40 | 45 | 50 | 55 |60 |65 | 70
RELEASE BRAKING (**) FC 55 | 50| 45| 40 | 35 | 30 | 25 |20 |15 | 10
INVERSBRAKING (**) SC 55 | 50 | 45| 40 | 35 | 30 | 25 |20 | 15 | 10
PEDAL BRAKING (**) FC 55 | 50| 45| 40 | 35 | 30 | 25 |20 |15 | 10
SPEED LIMIT BRAKING (**) SC 89 [ 83| 77| 71 | 66 | 60 | 55 |49 |44 | 38
BRAKECUTBACK (**) SC 89 |83 | 77| 71 | 66 | 60 | 55 |49 |44 | 38
MAX SPEED FW HZ 5 |50 | % | 6O |6 || B O | | D
MAX SPEED BW HZ & &0 0]
CUTBACK SPEED %MAX SPEED 10 2 70 &0 D0 100
FREQUENCY CREEP Hz 03 |06 | 09 | 12 | 15 | 18 | 21 | 24 | 27 | 30
MAXIMUM CURRENT %IMAX 47 53 8 4 70 8
BACKING SPEED Hz 0 2 4 6 8 14 18
BACKINGTIME SC 02 | 05| 10| 14 | 18 | 23 | 27 |31 | 36 | 40
AUXILIARY TIME SC 0 04 | 08 | 16 | 20 | 30 | 40 | 60 | 80 100

(*) TheaccderationtimeshownisthetimefromOHzto 100Hz. Thisistheided rampcal culated by thesoftware;
thereal ramp coul d changeasafunction of motor control parameter setting and, obvioudy, asafunctionof

theload.

(**) Thebrakingfeatureisbased upondecelerationramps. Thevalueshowninthetableisthetimetodecrease
thespeedfrom 100HztoOHz. Thisistheideal rampscal cul ated by thesoftware; thereal ramp couldchange
asafunctionof motor control parameter settingand, obviously, asafunctionof theload.
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LIFTING UNIT AC3P

PROGRAMMED LEVEL
PARAMETER

UNIT | o 2| 2| 3| 4] 5| 6| 7] 8| 9
ACCEL. DELAY (*) Sec. |05 07| 10| 14] 19| 25| 32] 40| 48] 55
DECEL. DELAY (**) Sec. |05 07| 10| 14| 19| 25| 32] 40| 48] 55
MAX SPEED UP Hz 65 | 80 | 95 | 110 | 125 140 | 155 | 170 | 185 | 200
MIN SPEED UP Hz |120]135|150]| 165| 180] 195| 21.0 | 225 | 24.0 | 255
SPEED FINE (ALL) (***) Hz - - - - - - - - - -
MAX CURRENT %IMAX| 47 | 53 | 58 | 64 | 70 | 76 | 82 | 88 | 94 | 100
AUXILIARY TIME Sec 0| 02|04]08| 10| 15]20|30]|40] 50

(*) Theaccelerationtimeshownisthetimefrom0OHzto 100 Hz (maximum sel ectablespeed). Thisistheidedl

rampcal cul ated by thesoftware; thereal ramp could changeasafunction of motor control parameter setting
and, obviously, asafunctionof theload.

(**) Thedeceerationtimeshowninthetableisthetimefrom 100HztoOHz. Thisistheideal rampcalculated

by thesoftware; thereal ramp coul d changeasafunctionof motor control parameter settingand, obvioudly,
asafunctionof theload.

(***) AdjustablewithalHzresolutionintheOto200Hzrange.
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CONSOLE MAP



DIAGRAM FOR USING THE CHRAES{CERERSUNPR AC3P

1-CONNECT THE CONSOLE TO MODULE AC3P

2-TURN THE KEY ON

BT e Manufacturer's name CBE 4 0_5 0
Display Console CONSOLE V.10, Console program version
i i 1 ) LI FTI NG Description which appearsonly when
Model/configurationand CONNECTED TO: Connection moment AC Power some values are modified

program versionof the unit

between consoleand AC3P
* AC3P2C CEO0.26
i AREYOU SURE? PressOUTto
) YES=ENTER NO=OUT return to the
> AC3P2C CEO0.26 Tension/power and main menu
o 80V 500A 0000 o hour meter value
Press ENTERto select € € €
the main menu + / _
A = MAIN MENU N PU. ACCELER DEL 2ND SPEED FINE ™
r 4 - PU. DECELERATION DEL 3RD SPEED FINE
PARAMETERCHANGE Press ENTERto select setting MAX SPEED UP 4TH SPPED FINE
values MIN SPEED UP HYD SPEED FINE
Press M CUTBACK SPEED (pin A9) MAXIMUM CURRENT
CUTBACK SPEED 2(pin 13) AUXILIARYNTIME
ROLL W v PressROLL 1ST SPPED FINE Use Y
) to change to change the 0 PARAM
the functions parameters e V¥
to changethe values
v / € €
MAIN MENU - _
TESTER
> > MOTOR VOLTAGE 3 PEED SMTCH ()
7 7 FREQUENCY 4™ SPEED SMTCH
Press ENTER to select the g[\f(P:O\I/DAIIE_IEE EIL\SE;FECA CSEESI%IADTEEQ
L funcnoln of electrical device CURRENT RMS CUT BACK SMTCH 2(only mast FFL) [
Y Press AN control TEMPERATURE VOLTAGE BOOSTER
ROLL \y MOTOR TEMPERATURE BATTERY VOLTAGE Press
ACCELERATOR COS FI ouT
Press A\ LIFTING SMTCH BATTERY CURRENT
ROLL 15 SPEED SMTCH BATTERY CHARGE
A J 7 2'° SPEED SMTCH
MAIN MENU — et th ed oroaram from 00 1o 31 wh
SAVEPARAM. > N ect the requested program from 00 to ere
Press ENTER o select the function to SELECT.M0d.00 &\ | you save the setting values by using ROLL
™ M P acquire on the console all the setting/ FREE/AC3P2CCE *\\_ )
Press configiurati on parameters of the Program number
ouT module ConfirmENTER N Program version stored
L, \ (7 OVERWRITEDATA?
- Press g\ ) YES=ENTER NO=0UT
ROLL L READING... Press
™ € RUNALL PARAMETERS ouT | Press ENTER
A L — READING...
- < RUNALL PARAMETERS
< €
2
MAIN MENU e < < e
€ € € €
RESTOREPARAM. = R )
’ . 7 SELECT:M0d.00 e—— Program number
N PressENTERto select thefunctionto ;
RESTORE the parameters on the AC3P2CCE e — Program version stored
module saved on the console by a - -
SAVEfunction Confirmwith Select the requested program from 1 to 31 where you savesq
ENTER the setting values by using ROLL v
L 7 " v
If YESpress A
press A 1 NO press OUT AREYOU SURE? ENTER _ .| STORING... )
ROLL * € YES=ENTER NO=0OUT Ed “] RUNALL PARAMETERS -
T - &
€ - A out
N 2 v Alarm code __
MAINMENU —— S INCORRECTSTART | OUT | CLEARLOGBOOK
o Ed . —
ALARM the function to read the HPESA’\FQA%ER—ACZ 25°C YES=ENTER NO=OUT
stored alarms TEMPERATURE
MAX 5 alarms stored ENTER
2 [
‘N ENTER
press M L / NONE LOGBOOK CLEARED |, AREYOU SURE?
ROLL g No alarms -~~~ 00000 #00 0°C (PRESSOUT) - YES=ENTER NO=0UT
$ | sored - ouT ¥ ot |
€ € €
y - y 4
, PressOUT Press ENTERif you want A
T [\ v ¥ € - 1 to modify this value PressOUT
MAIN MENU N N VACC SETTINGS .| MIN VACC MAX
PROGRAM VACC 7 71 1.0 49 “1 0.0 - 0.0
N N Press ENTER to select the - —
1 1 function to acquire the Min. Value Max. Value Pull the lifting lever
potentiometer signals J slowly until the max.
stroke
Press AN If YESpressENTER AREYOU SURE? MIN MAX
ROLL # y ya ya ya
v < < YES=ENTER NO=0UT - 1.0 L) 49
IfNOpressOUT T
- - Press OUT keeping the
& . lever completely pulleed
Sl\'ﬂréllfl\é'IM,Eé\ILUE Function not pecy p
used DECEMBER 2000
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DIAGRAM FOR USING THE CONSOLE FOR UNIT AC3T 1-CONNECT THE CONSOLE TO_MODULE AC3T

2-TURN THE KEY ON

- M. 1 ' -
CESAB Canu lac urer's name . CBE 4’ 0 5, 0
Display Console 3| CONSOLE V.1.0 o Comore progran version TRACTION
) L Description which appearsonly when
Model/configuration and CONNECTEDTO: Connection moment A C Power some values are modified
program versionof the unit e AC3T2C CE 0.26 between console and AC3T
: ARE YOU SURE?
: Press OUT to
I o YES=ENTER NO=0OUT return to the
N AC3T2C CEO0.26 /Tenslon/’powe? and main menu
nour meter value
80V 500A 0000 e4+—— % & &
Press ENTER to select -
the main menu + / J—
A > MAIN MENU N ACC DELAY CUTBACK SPEED (pin A3) ™
7 3 RELEASE BRAKING CUTBACK SPEED 2 (brake switch)
PARAMETER CHANGE Press ENTER to select setting INVERSION BRAKING FREQUENCY CREEP
values PEDAL BRAKING MAXIMUM CURRENT
Press * SPEED LIMIT BRAKING BACKING CURRENT
BRAKE CUTBACK BACKING TIME
ROLL ¥ ¥ Press ROLL Py MAX SPEED FORWARD AUXILIARY TIME Use
) to change to change the MAX SPEED BACKWARD kAt *
the functions parameters — 10 ¢ hange the values
& &
; - € €
MAIN MENU o _
TESTER MOTOR VOLTAGE BACKING FORW.
e e FREQUENCY BACKING BAC,
ENCODER CUTBACK S CH
Press ENTER to select the SLIP VALUE BRAKE SWITCH
[ Sunction of electrical device CURRENT RMS EXCLUSIVE HYDRO
Press ¢ control TEMPERATURE BRAKE PEDAL POT.
4P ROLL * MOTOR TEMPRATURE HAND BRAKE Pl‘@{
ACCELERATOR VOLTAGE BOOSTER ouT
Press AN FORW. SWITCH BATTERY VOLTAGE
ROLL —, BACK SWITCH cos FI
) [ 2 ENABLE SWITCH BATTERY CURRENT
SEAT SWITCH BATTERY CHARGE
MAIN MENU — —
SAVEPARAM. > — -> SELECT.Mod.00 Select the requested program from 00 to 31 where
v Press ENTER to select the function to : . \ ou save the seiting values by using ROLL
A acquire on the console all the setting/ FREE/AC3T2CCE a\ P b 7
Press configuration parameters of the rogram number ¥
our module Confirm ENTER [ Program version stored
s ¥ " OVERWRITEDATA?
= Press N YES=ENTER NO=0UT
e $ 1 L READING... Press
€ RUN ALL PARAMETERS ouT I Press ENTER
) . . READING...
- -~ - RUN ALL PARAMETERS
. &
- -
v
MAIN MENU ya A ln
€ € <€ .
RESTOREPARAM. N ™
> > SELECT:Mod.00 e—}— Program number
'P Press ENTER to select the function to o rSiOn SEOre
RESTORE the parameters on the AC3T2CCE — Program version stored
module saved on the console by a — -
SAVEfunction Confirm with Select the requested program from I to 31 where you save g
ENTER the setting values by using ROLL
¥ )
Y o O IfYES S
Press * YN press OUT AREYOUSURE? I-ijN'TEISN: STORING... 4P
ROLL ¢ a YES=ENTER NO=0UT 7| RUNALL PARAMETERS
T “ pa
i - - T our
[ 2 Alarm code __
MAIN MENU v -{ ™ INCORRECTSTART our CLEARLOGBOOK
Press ENTER to select | oy p v g 23h 2 25°C i YES=ENTER NO=OUT
ALARM the function to read thed ‘\,QA'LA}?MS d1 = o - e
stored alarms TEMPERATURE
TEMPERATURE: MAX 5 alarms stored ENTER
A 4 N J y
ENTER
» o . NONE LOGBOOK CLEARED |, ARE YOUSURE?
ress € ° e 7 < O ENTER NO—O1)
ROLL No alarms ¢~ 00000h  #00  0°C (PRESS OUT ) YES=ENTER NO=OUT
N) stored ) ouT_¢ ¥ our__e |
= =
| PressOUT Press ENTER if you want A )
™ " < € | to modify this value \ PressOUT
MAIN MENU R R VACC SETTINGS N MIN VACC MAX
4 I 0.0 10.0 “1 0.0 -- 0.0
PROGRAMVACC Press ENTER to select the
[ function to acquire the Min. Value Max. Value Press the acceleration
potentiometer signals L pedal slowly until the
max. stroke
Press AN N) IfYES press EN' TlliR AREYOUSURE? lf’ ress OUT MIN + MAX
ROLL < < YES=ENTER NO=OUT ~ 0.0 //- v 10.0
IfNOpress OUT
L= |
PED.FORW
PED.BACK
= MAIN MENU Function not
STEERTABLE used DECEMBER 2000
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LIFTING MODULE AC3P

PARAMETERS

PU.ACCELERDEL
PU.DECELERATIONDEL
MAX SPEED UP

MIN SPEED UP

CUTBACK SPEED

CUTBACK SPEED?2

1ST SPEED FINE

2ND SPEED FINE

3RD SPEED FINE

4TH SPEED FINE

HYD SPEEDFINE
MAXIMUM CURRENT
AUXILIARYTIME

https://truckmanual shub.com/

CBE 4,0-50
AC Power
SETTING VALUE

DESCRIPTION

determinestheacce erationramp
determinesthedecelerationramp
determinesthemaximumliftingspeedwitha
potentiometer control
determinestheminimumliftingspeedwitha
potentiometer control whentheliftingenableswitch
isclosed

speedreductionwhenthecutback switchisactive
(PinA9) Signal activelow (switchopen)
speedreductionwhenthecutback switchisactive
(Pin17) usedfor FFL mast

tiltingspeed, fineregulation

Side-shift speed, fineregulation

4" ever speed, fineregulation

5" lever speed, fineregulation

hydrospeed, fineregulation

themaximumcurrent of theinverter

timedelay whenanhydraulicsteeringfunction
requestisswitched of f

min.

18Hz

18Hz

18Hz

18Hz

18Hz
18Hz
18Hz
18Hz
18Hz

3,0

VALUE
max std
3 3

0 0
9%5Hz 95Hz
18Hz  18Hz

100Hz 100HZz

50Hz

42Hz

27Hz

5,0

30Hz

3AHz
24Hz
18Hz
24Hz
22Hz
9

3,0

DECEMBER 2000
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CBE 4,0-50
AC Power
SETTING VALUE

TRACTION MODULE AC3T

PARAMETERS

ACCDELAY
RELEASEBRAKING

INVERSION BRAKING

PEDAL BRAKING

SPEEDLIMIT BRAKING

BRAKECUTBACK

MAX SPEED FORWARD
MAX SPEED BACKWARD
CUTBACK SPEED

CUTBACK SPEED 2
FREQUENCY CREEP

MAXIMUM CURRENT
BACKING SPEED
BACKINGTIME
AUXILIARYTIME

DESCRIPTION

determinestheacce erationramp

control sthedecel erationrampwhenthetravel
requestisrel eased

control sthedecel erationrampwhenthedirection
switchisinvertedduringtravel
determinesthedecel erationrampwhenthetravel
requestisrel eased and thebrake pedal switch
isclosed

decelerationrampwhenthepedal positionis
changed but not compl etely rel eased
determinesthespeed reductionwhenthebrake
switchinput becomesactive.

determinesthemaximumspeedinforwarddirection

min.

VALUE
max std
9 8

8 5

8 5

8 4

5 1

9 5

0,60Hz 80Hz 80Hz

determinesthemaximumspeedinbackwarddirection 0,60Hz 80Hz  80Hz

speedreductionwhenthecutback switchisactive
(PinA3)
speedreductionwhenthebrakeswitchisactive

10%

10%

100% 100%

50%  20%

minimum speedwhentheforwardor reverseswitchis 0,60Hz 0,60Hz0,60Hz

closed, buttheaccel eratorisonaminimumposition

thischangesthemaximumcurrent of theinverter
not used
not used
not used

0

DECEMBER 2000
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DESCRIPTION

4'via

5'via

abilitazione attiva
abilitazione freni
abilitazione parcheggio
acceleratore
alternatore
anomalia centralina
attuatore

arresto motore
batteria

bobina

brandeggio

candele

candelette

chiave

chiave avviamento
clacson

comandiluci supplem.
comando elettroventola
comando fanali stop
conn.batteria
cruscotto

dispositivo candelette
elettrovalvole marcia
elettroventola
emergenza

fanali retromarcia
fanali stop

freno

freno pedale

freno stazionamento
indicatore riserva gas

ENGLISH

4th valve

5thvalve

enable on

brakes enable
parking enable
accelerator pedal
alternator

logic unit defect
actuator

motor stop
battery

coil

tilting

spark plugs

glow plugs

key

start key

horn

additional lights controls
electric fan control
stop lights control
battery connector
dashboard

glow plugs device
speed electrovalves
electric fan
emergency
reversing lights
stop lights

brake

pedal brake
parking brake
LPG reserve indicator
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LEGEND
DEUTSCH FRANCAIS
4 .Steuerkreis 4.eme levier
5.Steuerkreis 5.eme levier

Freigabe ein
Bremsenfreigabe
Festellfreigabe
Fahrpedal
Lichtmaschine
Logikeinheitsdefekt
Aktuator

Motorstop

Batterie

Spule

Neigung
Zundkerzen
Glihkerzen
Schliissel
AnlaRschlussel
Hupe
Zusatzbeleuchtungssteuerung
Elektroflligelsteuerung
Stoplichtesteuerung
Batteriestecker
Armaturenbrett
Gliihkerzevorrichtung
Gangelektroventile
Elektrofliigelrad
Notstand
Ruckfahrscheinwerfer
Stoplichte

Bremse

Bremspedal
Festellbremse

GPL Reserveanzeiger

abilitation activée
abilitation des freins
abilitation de stationnement
pédale accélérateur
alternateur

anomalie d’unité logique
actionneur

arrét du moteur

batterie

bobine

inclinaison

bougies d'allumage
bougies de chauffage

clé

clé de démarrage

klaxon

commandes lumiéres suppl.
commande électro-ventilateur
commande feus de stop
connecteur batterie
panneau de commande
dispositif bougie de chauffage
electrovannes de marche
électro-ventilateur
urgence

feus de marche arriére
feus de stop

frein

frein pédale

frein de stationnement
indicateur réserve GPL

ESPANOL

4a.leva

Ba.leva

habilitacién activada
habilitacion de los frenos
habilitacién de aparcamiento
pedal acelerador
alternador

anomalia unidad légica
actuador

parada del motor

bateria

bobina

inclinacién

bujias

bu jias incandescente
llave

llave de arranque

claxon

mandos luces adicionales
mando electroventilador
mando faroles de stop
enchufe bateria
salpicadero

dispositivo bujiaincandescente
electrovalvulas de marcha
electroventilador
emergencia

faroles de marcha atras
faroles de stop

freno

freno pedal

freno de aparcamiento
indicador reserva GPL



DESCRIPTION

indicatore temperatura ac
intas.filtro aria
intas.filtro olio
intas.filtro olio idraul.
inversore

inversore manuale
livello carburante
liv.liquido freni

luci posteriori

luci retromarcia
marcia avanti
marcia indietro
marcia lenta
mot.trazione

motore avviamento
motore idroguida
motore pompa
pedale freno
pedaliera

pedaliera doppia
pompa

pompa iniezione
post combustione
potenziometro sollev.
pressione olio motore
pressostato freni
pulsante clacson
pulsante emergenza
relé avviamento
riserva gas

scatola acc.
sensore velocita’
sollevamento

spia candelette

ENGLISH

water temperature indicator
air filter clogging

oil filter clogging
hydraulic oil filter clogging
inversor lever

drive direction lever
fuel level

brake fluid level

back lights

reversing lamps
forward speed
backward speed

slow speed

traction motor

starter motor

power steering motor
pump motor

brake pedal

pedals

double pedals

pump

injection pump
afterburning

lifting potentiometer
motor oil pressure
brakes press.switch
horn push button
emergency.pushbutton
starter relay

LPG reserve

speed box

speed sensor

lifting

glow plugs warning light
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LEGEND

DEUTSCH

Wassertemperaturanzeiger
Luftfilterverstopfung
Offilterverstopfung
Hydraulikoffitterverstopfung
Umschaltung
Handumschaltung
Treibstoffstand
Bremsflissigkeitsstand
Rucklichte
Ruckfahrlampen
Vorwartsgang
Ruckwartsgang
langsamer Gang
Fahrmotor

Anlalmotor
Hydrolenkungsmotor
Pumpenmotor
Bremsepedal

Pedale

Doppelpedal

Pumpe
Einspritzungspumpe
Nachverbrennung
Hubpotentiometer
Olmotordruck
Bremsdruckschalter
Hupeknopf
Notdruckknopf
AnlaRrelais

GPL Reserve
Fahrschalter
Geschwindigkeitsensor
Hub
Gluhkerzenwarnlampe

FRANCAIS

indicateur temperature de l'ea
encrassement filtre a air
encrassement filtre huile
encrassement filtre huile hydr.
inverseur de direction
inverseur de direction
niveau carburant

jauge d’huile de freins
lumiéres arriéres
ampoule marche arriere
marche avant

marche arriere

marche lente

moteur de traction
démarreur

moteur direction assistée
moteur pompe

pédale du frein

jeu de pédales

pédales double

pompe

pompe d’injection
postcombustion
potentiometre d’élévation
pression d’huile moteur
pressostat freins
poussoir klaxon
poussoir d’'urgence
relais démarreur
réserve GPL

boitier du vitesse
senseur de vitesse
élévation

ESPANOL

indicador temperatura del agua
obstruccién filtro aire
obstruccié filtro aceite
obstruccion filtro aceite hidr.
palanca de inversion
palanca de inversion
nivel carburante

nivel aceite frenos

luces traseras

lampara de marcha atras
marcha adelante

marcha atras

marcha lenta

motor de traccion

motor de arranque

motor servodireccion
motor bomba

pedal del freno

juego de pedales
pedales doble

bomba

bomba inyeccién
postcombustion
potenciémetro levantamiento
presion aceite motor
preséstato frenos
pulsador de claxon
pulsador de emergencia
relé arranque

reserva GPL

caja aceleradores
sensor de velocidad
levantamiento

voyant bougies de chauffage luz testigo bujias incandescen.



LEGEND

DESCRIPTION

SW cofano
temp.olio trasmis.
temperatura acqua
termico

traslatore

uomo presente
ventola motore
ventole

vista posteriore

COLORI
arancio
azzurro
bianco
blu

giallo
grigio
marrone
nero
rosa
rosso
verde
viola

ENGLISH

bonnet switch

oil temperature transmission
water temperature
thermal sensor

sideshift

deadman device

motor fan

fan

rear view

COLOURS
orange
blue
white
dark blue
yellow
grey
brown
black
pink

red
green
purple
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DEUTSCH

Schutzhaubeschalter

Oltemperaturgetriebe
Wassertemperatur
Warmesensor
Seitenschieber
Totmann-schalter
Motorfligel
Flugelrader
Rucksicht

FARBEN
Orange
Hellblau
Weil3
Blau
Gelb
Grau
Braun
Schwarz
Rose
Rot
Grun
Violett

FRANCAIS

interrupteur coffre

temperature d’huile transmis.

temperature d’'eau
senseur thermique
déplacement lateral
Homme mort
ventilateur moteur
ventilateur

vue arriere

COULEURS
orange
bleu
blanc
bleu
jaune
gris
marron
noir
rose
rouge
vert
violet

ESPANOL

interruptor cofre

temperatura aceite transmision

temperatura agua
sensor térmico
desplazador lateral
conductor presente
motor ventilador
ventilador

vista rasera

COLORES
anaranjado
azul

blanco

azul
amarillo
gris
marron
negro

rosa

rojo

verde
violeta
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