C3E120 C4E120
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C3E180L CA4E180L
C3E200 C4E200
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TRUCK'S LAY OUT

A)
B)
C)
D)
B)
F)
G)
H)
1)

J)

DESCRIPTION OF MAIN PARTS

Mast frame

Openingfor lifting battery

Seat

Electronic control unit compartment
Counterweight

Hydraulic vavecommands

Control valvecover

Liftingjack

Liftingfork carriage

Overhead guard

K) Present mandevice
M) Drivenwheds

N) Steeredwheels
Q) Forks
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OPERATOR'S SEAT

<~ FOOT PEDALS VERSION

FOOT DRIVE DIRECTION
(Standard version)

- Forward direction (D)

- Backward direction (E)

- Service brake pedal (B)

DRIVE DIRECTION LEVER ON STEERING
COLUMN (Alternative version)

Direction selector lever (F)
A 1 Forward direction

0 O Neutral

¥ 2 Backward direction
Parking brake lever (A)

Emergency push button (H)

Single drive peda (G)

Horn push button (O)
Ignition key (P)

The steering column position can be adjusted forward or backward.
Inorder todoit, unloosethelever (Q) then securethe steering
columninthedesired position. Do not adjust the steering column
whilethetruck ismoving.
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STEERING COLUMN PUSH BUTTONS
Itis strongly recommended to avoid operating
both push buttons when the truck is running.

Selected setting push button (M):
P (programmable), H (high), L (low)
Speed reduction push button (N) (turtle function)

M) Selected setting push button:
at thestart up, thetruck issetted in the same condition asit wasturned off. The available settingsare:
P (programmable), H (high) or L (low).
Settings can be selected pulling the push button severa times. Threeledswill show the selected program
asindicated at the dashboard description page, item 11.

P.  -Maximumdrivespeed.
- Acceleration and braking action are optimised for low energy consumption.
- Parameter change function enabled.

H:  -Highdrivespeed.
- Strong action of thetraction parameters.
- Parameter changefunction disabled.

L.  -Lowdrivespeed.
- Soft action of thetraction parameters.
- Parameter change function disabled.

N)  Speed reduction push putton:
it limitsthe maximum drive speed of thetruck by the set percentage (from 10% upto90%). See
chapter 5000 (Parameter changefunction, Dual AC2 traction unit) paragraph “CUTBACK SPEED”.
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LOAD HANDLING COMMANDS

The truck can be equipped with three types of commands for load handling
CONTROL VALVE VERSION (A)

JOYSTICK VERSION (B)

FINGERTIPS VERSION (C)

Levers unit

H) Liftingcontrol lever (yellow cap)

K) Tilting control lever (green cap)

J) Sideshift control lever (red cap)

L) Devicecontrol lever (optional) (black cap)

| Functions

BATTERY COVER

- Handlefor abetter opening/ closing (1)
- Hook with opening button(2)

Battery plugfixing position

- Battery Plug (3)
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DASHBOARD

The dashboard consists of a series of instruments and warning lights to check the correct operation of
the truck.

7p]

E

1) Batery chargedatusindicator.

2)  Paking brake ON warning light.

3  Brakefluidlow leve warning light.

4)  Lifting speed reduction dueto flat battery.
5 “Presntmandevice’ warninglight.

6) Driveleft motor temperaturewarning light.
7)  Driveright motor temperaturewarninglight.
8  Liftingmotortemperaturewarninglight.

9  HElectronichour meter.

10) Diagnodticcodedphanumericdigplay.

11) Sdectedsttingdisplay.

12) Speedreductionindicationlight

13) Forward/backward indicationlights

14) Segingindicationdigolay

15) Lightsensor
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DASHBOARD CONTROLS

_[ | 1 1) Battery charge status indicator:

000"

2)
3)

4)
5)

6)

7)

8)

9)

10)

11)

12)

13)
14)
15)

This bar consists of 3 green LEDS on the right side, 4 orange LEDS in the
middle and 3 red LEDS on the left side; when the battery is charged the
first green LED on the right is On; while the battery discharges, the LEDS
turn On or Off, one per time, from the right to the left according with the
battery charging status. When the battery is 80% discharged, the first red
LED on the left is On, the display (10) shows the alarm code 1C so the
battery must be recharged (reserve). There is an indication on the dashboard
(4) and thelifting speed is reduced because there is a current cutback by
50%. The battery charge indicator does not rearm if the battery charging
status is between 70% and 100%. It can be adjusted (see at chapter 5000).

Parking brake ON warning light

Brake fluid low level warning light:
This warning light comes ON when the level of brake fluid in the tank has
reached theminimumlevel.

Lifting speed reduction due to flat battery

"Present man device” warning light:

The pilot light comes ON when the driver leaves the driving seat without
switching OFF the truck; under these conditions, the traction and the lifting
movement are disabled.

Drive left motor temperature warning light:
lights up when the temperature is 140°C.

Drive right motor temperature warning light:
lights up when the temperature is 140°C.

Lifting motor temperature war ning light:
lights up when the temperature is 140°C.

Electronic hour meter:

It is activated by insertion of the ignition key and it conts the real working
time of the truck. It shows the working hoursand hours fractions (in tenth).
It can be adjusted (see chapter 5000, dashboard map)

Diagnostic code alphanumeric display:
When a malfunction occurs in the truck, this display identifies the error
through a corresponding code (see Alarm function chapter 5000).

Selected setting display:
Indicates the running setting selected: L (low), P (programmable), H (high):

Spead reduction indication light:
When the reduction speed is selected the blue light is on.

Forwar d/backwardindication lights.
Steering indication display.
Light sensor:

It changes automatically the light intensity of the LEDS in the dashboard
according to the light of the environment.
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PLATES

A IDENTIFICATION PLATE
B  CAPACITY PLATE

The plates positions, as shown in the picture, are refered to the standard fork lift trucks; those positions
can be modified in case of special truck configuration.

N T

B(1,2-1,5t)

B (1,6-2,01)

& ATTACHMENT OR SPECIAL CONDITION OF USE .

I![ ! ! !!!!! mm

MODEL Type RATED CAPACITY
-
SERIAL N° DRAW-BAR PULL (1h)

N LIFT HEIGHT

mm

BATTERY MASS SERVICE MASS

kg kg Without
min. max. Battery kg

MANUFACT. YEAR TENSION

8
8
8
S
3
5
3
o

V C €

CARRELLIELEVATORIS.p.A. CESAB LDT
via Persicetanavecchia, 10 Bevan Way
40132 - Bologna- Italia Smethwick - Warley
West Midla 1ds B66 1BZ

DERATED CAPACITY Kg

CAPACITY PLATE
L

IDENTIFICATION PLATE LOAD PLATE
It identifies the lift truck technical data It identifiestheload capacity with aload center
of 500 mm (except for different indications)
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LIFTING OF THE TRUCK

If the truck is equipped with mudguard extensions, the chains can
be hooked only after the extensions disassembling.

HOOK ATTACHMENT POINTSFOR LIFTING THETRUCK
The hooking pointsare shown on the carriage with the symbol shown on
theside (seepicture).

LIFTING OF THE FORKLIFT TRUCK WITH OVERHEAD
GUARD

Thefollowing equipments must be used tolift theforklift truck with
overhead guard (standard):

- N° 2dings(A): inaccordancewith DIN B2N -UNI 9531,
minimum length 9 m and capacity of 2800 kg.

LIFTING OF THE FORKLIFT TRUCK WITH CABIN
. Thefollowing equipmentsmust be used to lift theforklift truck with
| cabin:

- N°2dings(A): inaccordancewith DIN B2N -UNI 9531,
minimum length 9 m and capacity of 2800 kg.

- N° 2 upper brackets (B) to hold the chains.

Itisimportant to remember that the chainsor dingslength must be
aufficient tolift thetruck inahorizontal position, withthelifting angles
() < 45° withrespect tothevertical lifting line. Ensurethat the chains
or dingsare protected whereit comesinto contact with edges, then
arrangethe chainsor dingson thetruck so that it remainsinahorizontal
position during theentirelifting operation.

Make surethat thereare no personnel inthevicinity of thetruck, before
carrying out thelifting operation.

If any maintenance operations need to be performed onthetruck ina
raised position, the vehicle must berested on appropriate

supports, sufficient to bear the overall weight of thevehicle, keeping the
chainsor dingstaui.

TYPE WHEELS | TRUCKWEIGHTWITH | WEIGHT ONAXLES WITHOUT LOAD
t. STANDARD BATTERY (FRONT / REAR)
1.2 3 2960 kg 1675/ 1285 kg
15 3 3190 kg 1680/ 1510 kg
1.6 3 3230 kg 1740/ 1490 kg
1.8 3 3375kg 1770/ 1605 kg
2.0 3 3565 kg 1850/ 1715 kg
1.6L 3 3335kg 1845/ 1490 kg
1.8L 3 3440 kg 1860/ 1580 kg
1.2 4 2950 kg 1665 / 1285 kg
1.5 4 3140 kg 1670/ 1470 kg
1.6 4 3180 kg 1650/ 1530 kg
1.8 4 3320kg 1630/ 1690 kg
2.0 4 3520 kg 1820/1700 kg
1.6L 4 3300 kg 1820/ 1480 kg
1.8L 4 3380 kg 1830/ 1550 kg
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ELECTRICAL MOTORS CHARACTERISTICS

TRACTION MOTORS

MANUFACTURER SAUER DANFOSS(SCHABMULLER)
POWER 4,5 KW =80 Hz

POLESNUMBER 4

FREQUENCY 80Hz

NOMINAL VOLTAGE 27V (AC)

POWER FACTOR (cos¢) 0,915

SERVICE S2 60

INSULATION CLASS F

R.PM. 2295 rpm
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LIFTING MOTOR

SAUER DANFOSS(SCHABMULLER)

=

1]

— |

T I
"ii_‘ﬁr R e = — -
MANUFACTURER
POWER 10 KW
POLESNUMBER 4
FREQUENCY 80Hz
NOMINAL VOLTAGE 28V (AC)
POWER FACTOR (cos¢) 0,83
SERVICE S3=26%
INSULATION CLASS F
R.PM. 2314 rpm
PUMPCAPACITY 111/m’
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ELECTRICAL MOTORS ARRANGEMENT

TRACTION MOTORS

LIFTING MOTOR

4

N ;_-4‘ e

-
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REDUCTION GEAR VIEW

=z

%
7.

Reduction ratio of the reduction gear: 1: 18,2
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REDUCTION GEAR MAINTENANCE

DRIVE UNIT

The drive unit, one for each driven wheel, consists of an electric motor and a reduction gear, complete
with oil-bathed brake discs inside.

Totopupordrainoil removethemagneticplugs.

- PLUG FOR OIL LEVEL CHECK
AND TOPPING UP

-OILDRAIN PLUG

After the first 50-100 hours
- replace the ail.
Every 500 hours
- checktheoil level, when cold, with thetruck on aflat surface, and if necessary top up. Usetransmission
oil such as AGIP-ATF Il D or equivalent. The correct level is obtained when the oil starts to come
out from the hole (A).
- check that there are no oil leaks.
Every 1000 hours
- check that all the screws on the unit are tight.
- change the ail; in any case, for occasional use change the oil at least every 12 months

Changing the oil in the reduction gears:

- clean carefully the area around the oil topping up and
draining plugs; placeasuitablecontainer belowthedrain
plugandthenremoveboththetoppingupandthedraining
plug and alow the ail to drain out completely;

- clean the magnetic plug (B) from any ferrous residues
and replace it;

- pourfreshoil intothehole(A) until it beginstooverflow
(approximately 0.22 litre) then replace the plug;

- when thetopping up iscomplete, remove any trace of
overflowing. After a short period of operation, check
the oil level again.

To improve the oil flow, it is advisable to empty the
reduction gear safter runningthetruck for afewminutes
to warm them up.

For a correct operation of the reduction gears do not
fill with more oil than necessary.
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REPLACEMENT OF THE REDUCTION GEAR

Liftthetruck

Removethewheel fromthereductiongear.

Removethecablefor theparking brakeand
thetubefor theoil brakesystem.
Put ashimunder theel ectricmotor.

Tubefor theoil brakesystem.

Cablefor theparking brake.

- Removethescrewsfor fixingthegroup (gear-
motor).

After replacingthereductiongear itisnecessary
toreplacealsothepinion.
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BRAKE PIPES

BRAKE OIL TANK

BRAKE SYSTEM

SERVICE BRAKE

Oil-bath brakes are inside the reduction gear box and use
the same oil.

SERVICE BRAKE SYSTEM
DIAGRAM

M )Reduction gears and braking unit
N) Parking brake command

O) Bleedingscrew

P) Electric drive motor

Q) Distributionblock

R) Tank

S) Service brake pedal

T) Command pump

U) Brake pipes

approximately 1mm

Clearance of the brake pedal in neutral position

SERVICE BRAKE CONTROL
Every 1000 hours
- checkthatthebraking systemliquidlevel inthetank hasnot dropped;
if it has, check the system.
- control functioningof theservicebrakepedal andtheparkingbrake
pedal or lever , they must be smooth and with no jamming;
Every 2000 hours
- change the braking system liquid.
Every 5000 hours
- replace brake hoses.

Thebrakesystemusesthe

AGIPBRAKEFLUIDDOT 4

Thisisusedonly inthebrakesystemandnotinthereductiongear.
Thebrakeoil tank islocatedinthefront sideof themachinebelow the
dashboard. After pressingthebrakepedal theoil pressuremovesthe
brakecylinder, which, actingonthebrakes, createsthebrakeeffect.

Warning light (3) on the dashboard

Whentheliquidinthe braketank istoo low, thewarning light comes
ON. If the warning light (3) comes ON, check that there are no
leaks in the system.
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PARKING BRAKE

The hand parking brake operates by means of the same disks as the service brake.
J) Releasesystem

K) Parking brake lever
V) Microswitch
Brake block anchor
X) Parking brake lever adjusting screw

PARKING BRAKE CONTROL AND ADJUSTMENT

Every 1000 hours
- check the parking brake travel which should correspond to
3 notches. If necessary, adjust the appropriate screws (X);
- check the condition of the stay bolt cables and the anchors.
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BRAKE OPERATING SYSTEM DESCRIPTION

[ Mainpiston

| Pad

< Brakepin
| y Fulcrum
| '.._1.’{
[ .l..}.._i_“ - Brakecylinder
et HL E =
g :
Gl |
o i | .
e | & Oil braketube
: |
T:‘ _ _|<— Parkingbrakecable
Il'u_' Whed cylinder
™ '\\Q“ 1 Oil area
. ~ "\x
ri
Disksgroup Sping

Thebrakeeffectisactivatedwhenthebrakecylinder of thereductiongearismoving. [t moveswhenthe

parking brake pedal or the brake pedal ispressed.

Whenthebrakepedal ispressedtheoil movesthewheel cylinder which, by pressing against thesidesurface
of thereductiongear, movesthewhed brakecylinder. Thisturnsaroundtheful crumand pressesagainstthe
brakepinthat pushesthepad. Thepad pushesthemain pistonthat closesthebrakedisks, obtainingthe

brakingeffect.

Whenthebrakepedal i srel eased thespringspushthemain pistonintheneutral position, freeingthedisks.

Thesamemovement around theful crumisobtained by pullingtheparking brakelever that movesthebrake

cylindermechanicaly.
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BRAKE DISKS

Reductiongear body

Gear group 1

Geargroup2

Thebrakeeffect startswhenthewheel brakecylinder
ismoving. Thebrakecylinder pressesthefreecylinder
andthepad. Thepinisusedin order to block the pad
that otherwisewouldturnwiththebrakedisks.
Thepinionturnsongear group 2wheregear group 1
andthebrakedisksarefixed.
Thebrakediskshaveatooted shapeontheexternal
diameter inorder toblock themonthereductiongear
body. Thecounter diskshaveatooted shapeonthe
internal diameter inorder toblock gear group 1.

_ Consequently, after pressingthebrakepedal al the
Freerodpin disksare pressed and gear group 1isstopped by
meansof thecounter disks. Thespringsareusedto
retrievetheneutral positionof geargroup1.

Whes! brake
cylinder

Pin
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REPLACEMENT OF THE WHEEL BRAKE CYLINDER

A:Whed
== B:Reductiongear
'_ * C:Electricmotor
= D:Whed brakecylinder
E: Metal parkingbrakecable
B F:Oil brakehose
G: Threadedbar M8
H: Threaded bar M 14 (see next page)

In order to replacethewheel brake cylinder D it ispossibleto proceed intwo different ways:

1st WAY

1) Liftthetruck

2) RemovecableE andhoseF

3) Removewhed A

4)  Replacethethreescrewsusedforfixingthe

reductiongear totheel ectricmotor withthree
threaded bar M8 or threelonger screws(G).

5)  Movetheelectricmotor C inorder tocreateenough
spacebetweenthetwo components(reductiongear
andelectricmotor).

6) Replacethewhed brakecylinder by dismountingthe
clipof thepin.

7)  Reassembletheparts.

Becar eful not todamagethepinionduringthe
couplingof themotor withthereduction gear .
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2nd WAY

6)

Liftthetruck
RemovecableE and hoseF
Removewheel A (seepreviouspage)

Removethescrewsthat fixedthegear box tothe
frame

Fix bar G (of 40 cm)intotheupmost holeinthe
frameusingitasaguidetokeepthereductiongear
(5-10cm) of f theframe, thereforehaving enough
spacetochangethebrakecylinder.

Repeat the procedurebackwardstofitthe
componentsagain.
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STANDARD TYRES

SAFETY OF RIMS AND WHEELS FOR FORKLIFT TRUCKS

“PNEUMATIC” tyres must be replaced when the tread is less than 1.6 mm. “SUPERELASTIC” tyres
must be replaced when the tread reaches the “60J" indication printed on the side.

The replacement of “CUSHION” tyres is recommended when they reach a thickness of 20 or 30 mm.

CUSHIONE

SUPERELASTICHE

PNEUMATICHE

STANDARD TYRES

Type Size Air Truck
Pressure
©
FRONT 432x152 1,2-16L t
FRONT 457x178 1,820 t
REAR 381x127 ALL
(SE)
FRONT 18x7-8 1,2-1,6L t
FRONT 200/50-15 1820 t
REAR 16x6-8 AL
(PN)
FRONT 18x7-8 10 bar ALL
TIGHTENING TORQUES
WHEEL TORQUE
14 daNm steering wheels
14 daNm driving wheels
DRIVE UNIT TORQUE
2,3 daNm electric motor securing
13,5 daNm unit securing to frame
5 daNm service brake delivery pipes screw
5 daNm parking brake cable fixing screw
2,2 daNm oil filling and draining cap
VARIOUS TORQUES
4,9 daNm mast-securing U-bolts
0,8+1,2daNm jack collar self-locking nuts
20 daNm counterweight locking screws
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PAGINA INTENZIONALMENTE BIANCA
INTENTIONALLY LEFT BLANK
PAGE INTENTIONNELLEMENT BLANCHE
ABSICHTLICH FREIGELASSENE SEITE

PAGINA INTENCIONALMENTE BLANCA
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CHAPTER 4000

STEERING SYSTEM
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STEERING CONTROL

The steering uses the same oil as the lifting by means of a priority valve, which guarantees a sufficient
oil flow to the power steering.

The oil capacity is checked by the Ls signal (load - sensing), coming from the steering unit so that the
oil quantity sent to the power steering is equal to its real request.

The exceeding oil is sent to the control valve for other functions.

When the steering wheel is turned, proportionally to the above rotation, the steering unit “measures’ a
volume of oil and sends it into the steering cylinder.

Every 1000 hours
- checktheentiresystemtoidentify any leak;
any interventionmust becarried out without
pressure in the system.

Every 5000 working hours
- replacehoses (G) connecting the orbitrol
device to the steering jack.

Every 10000 hours
- replace the hydraulic pipe system.

Power steering pressure setting
The max power steering pressure must be
100 Bar

In order to set the power steering pressure, the following operation are necessary:

1 - Fit a manometer on the pressure access point (A) on the punp;

2 - Inorder reach the adjusting screw (B) remove the cap (by means of an Allen wrench) positioned
on the upper side of the orbitrol (power steering unit);
- screw in to increase the pressure
- screw out to decrease the pressure
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POWER STEERING HYDRAULIC DIAGRAM

STEERING CYLINDER

L] SIRIS8 FAR | R

.5l

ST
ORBITROL _J SR
s¢ T
Ly
B no mae
F i
TO THE CONTROL VALVES
*
CF 1 EF
PRIORITY
VALVE T
1 g% LV r .
oy L
A—pp\
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3 AND 4 WHEELS VERSION

3 WHEELS

LOAD
SENSOR

LOAD

SENSOR
ORBITROL
Load sensor and
Valve forthe
maximum

pressure
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POWER STEERING SETTING

Inorder toset thepressureremovethecapand adjust the Allenscrew

PRESSURE SETTING
90-100 BAR

The same pressure is used for both
versions (3 and 4 wheels)

Adjudting:
Screwin=highter pressure
Screw out = lower pressure
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3 WHEELS VERSION

The3whee susesastaticsystem. It meansthat theoil reachesthel oad sensor onthepriority valveonly whenthe
steeringismoving.

PRIORITY VALVE

1 G

U R (R TARY

X 1=y 5.

OSPC50LS  STATICORBITROL

4 WHEELS VERSION

The4wheelsusesadinamic system. It meansthat theoil al waysreachestheload sensor onthepriority valve.
Onthepriority valvethereisachanne that connect L Sto PPin order toguaranteealwaysaflow of oil for aprompt
replay of thesteering. Theincreasing of thepressureonthesystemcancreateareturn pressureonthelineL S(that
isconnectedto PP) and aconseguent kickback onthesteering. Another noreturnvalveisusedonthelineL Sto
avoidthisstuation.

PRIORITY VALVE

ULy

[ g %]

OSPF80LS DINAMIC ORBITROL
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3-WHEEL STEERING AXLE

Control of steering unit

The steering unit (D) does not require greasing or lubrication.
Every 1000 hours

- check and if necessary adjust the wheel hub bearings.

24 daNm

= [ Steeringpotentiometer fixing
il '_ -
oo 1
Sl e
|
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4-WHEEL STEERING AXLE
Steering axle check
Every 1000 hours
- lubricate the steering gear joints using the appropriate grease nipples (1);
- check the steering angles.
- check and if it is necessary, adjust the wheel hub bearings.

Max steering angle (internal wheel B = 80°)

End stroke setting (adjustment):
make the cylinder reach the internal end stroke, then operate on the specia screws fixing
them on the spindles. Then screw in the adjust screws until you obtain the desired steering

angle B = 80°
If any abnormal consumption of the whed tread is observed, the following controls should be
performed:

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

;ll | I B =80° Standard

Sl ANGLE MEASURED FROM THE
| AXLE FRAME TO THE INTERNAL

% | J WHEEL THROUGH A SPECIAL

ey H DEVICE

[ _-'-'I,_____
6 daNm e . __‘—*-\E__
e B T i —
_______J _x H I- Ix. .| ——_.q.______m___;l
EY ! Il| ::1 .Ilﬂi-. - - _; . “ﬂ
5 -‘ﬂ..f: : " . @
B WA=t ! : .
| [ S
|':|. ___E__‘__"‘k____
-1 12 daNm
- S e em = ) - -
- _=T . ﬂﬂ
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BEARING ADJUSTMENT

Steering whedl bearingsrequire an adjustment once ayear.

Seeringwheels

- lift thesteeringwheds
- removecap (1);

- fasten the nut with atorque setting of 6 dNm,;

- turnthe hub of 2-3 turnsin both senses;

- unfasten nut (3) and retighten witha2-1 daNm torque;

- check that thewheelsdide correctly (max. rolling final torque: 0.2 dNm) and that thereisno side play
(maximumaxia play of 0.05mm);

- reassemblethecap (1);

- lower thewheelsagain and check that all boltsfixing thewhed disk (5) to hub (2) arewell tightened.
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ELECTRIC & ELECTRONIC SYSTEM
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BATTERY AND BATTERY CHARGER

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

Approximatedensity data

For atemperature of 15° C

-adensity of 1.12t01.13+

kg/dm?indicatesthat the battery isflat;

- adensity of 1.25t0 1.26 kg/dm?® indicatesthat the battery ischarged (battery capacity increased: 1.29t01.30

kg/dm?).

BATTERY CHARGING WARNINGS

Before charging the battery, verify that theroomiswell aerated. Open the battery compartment door.
Makesurethat al e ectrica connections (electrica cableterminals, battery terminadss, 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 flamesand do not cause sparksnext to batteries
- Do not usethebattery whileit isbeing char ged

- Donot lean metal toolson thebattery whileunder charge

- Never repair thebattery whileunder charge

- Check that during thecharging phase, the electrolytetemperatureiskept below 50°C.

Warning

The battery normal working range is from 100% to 20% of the capacity. For the battery protection,
don’'t let the residual capacity to drop down under 20% of the charge. Under this limit you can have
possible battery damages and, above all, logic units malfunctions and stops that could invalidate the
truck safe use.

BATTERY WEIGHTS AND CAPACITY

TRUCK  |WHEELS|  WEIGHT WITH BATTERY BATTERY
t. STANDARD BATTERY | WEIGHT CAPACITY
1.2 3 2960 kg 775kg 420-500 Ah
15 3 3190 kg 775kg 420-500 Ah
1.6 3 3230 kg 920kg 525-625 Ah
1.8 3 3375kg 920kg 525-625 Ah
2.0 3 3565 kg 1090 kg 630-750 Ah
1.6L 3 3335kg 1090 kg 630-750 Ah
1.8L 3 3440 kg 1090 kg 630-750 Ah
1.2 4 2950 kg 775kg 420-500 Ah
15 4 3140 kg 775kg 420-500 Ah
1.6 4 3180 kg 920kg 525-625 Ah
1.8 4 3320 kg 920kg 525-625 Ah
2.0 4 3520 kg 1090 kg 630-750 Ah
1.6L 4 3300 kg 1090 kg 630-750 Ah
1.8L 4 3380 kg 1090 kg 630-750 Ah
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TRACTION MOTORS

68l

MANIFACTURER
POWER
POLESNUMBER
FREQUENCY
NOMINAL VOLTAGE
POWER FACTOR (cos¢)
SERVICE

INSULATION CLASS
R.PM.

LIFTING MOTOR

= T
— ,I:-.’-.'l—
[ o 1
— iml

T | .=F‘I -
“a .-"ﬁ-.. - - - = = LI

MANIFACTURER
POWER
POLESNUMBER
FREQUENCY
NOMINAL VOLTAGE
POWER FACTOR (cos¢)
SERVICE

INSULATION CLASS
R.PM.

PUMPCAPACITY

SAUER DANFOSS (SCHABMULLER)
45KW f=80Hz

4

80Hz

27V (AC)

0,915

S2 60’

F

2295rpm

SAUER DANFOSS(SCHABMULLER)
10 KW

4

80Hz

28V (AC)

0,83

S3=26%

F

2314 rpm

111/m’

036-0410-07
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ENCODER

Theencoder functionisto generate motorsfeed-back signalsto
thelogic unitis(motor running; R.PM.; rotation direction). Itis
built-in the bearing placed on the opposite side of themotor drive
sheft

Encoder .

N

Motor signalsconnector
pn cablecolor dedtination function
1 red encoder +12V
2 black encoder -
3 blue encoder signa B
4  white encoder sgnd A
Lo .
17 1 5 white thermo sensor
Motor 6  white thermo sensor
signals b 4 7 not used
connector aE 7 8 not used
: 9 not used
wire side view
12v /N
u I=20mA  Signal B
- ’ ML Criticd damageif:
FXmA  Signal A
» 1 _+V>13Volts
_. _ Short circuit between signal and supplay
¥ _Induction hesting
_ Hammer mounting
: e Thesig_nal isconnected tq the power suppl ay_to 12
: = Volt. Itisbrought down with theinternal transistor for
0l s creating to output impul se.
10| =
H )
= 0] =
Signal A i
..... Q g
il | | .
& \Sgnds view on the oscill oscope screen.
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LIFTING MOTOR

o1

TRACTION MOTOR

©\

LIFTING MOTOR /@

LT LT

-

@/

Disassembly

Disconnect the motor eectricaly and removeit.
Open and remove the 4 cylinder head screws
(M8x250 for the lifting motor, M8x130 for the

> traction motor) Pos. 1 between non drive end

plate Pos. 2 and drive end plate Pos. 3. For the
lifting motor: teke off the metd cover Pos. 4
after loosening the cylinder head screws Pos. 5
of the duminium non drive end plate Pos. 2.
Take off the duminium non drive end plate Pos.
2 with dight punches by means of a rubber
mallet. Remove the cable strap (which fastens
the sensor bearing cable).

Carefully remove the 2 clamping pins of the
temperature sensor from the 9-pin plug (pin
5+6). Remove the sensor bearing Pos. 6 by
means of an extractor (caution! do not damage
the centering of the shaft).

Assembly

Put the motor shaft with drive end Sde against
the plate (Pos 9); there should be no pressure
to the drive end bearing ! Put the sensor
bearing on the shaft (Pos 6). Put the presson
device (Pos 10) on the inner ring of the sensor
bearing as shown in the drawing and fix the
device with the two longer screws. Press on the
sensor bearing with the screw (Pos 11):

Be shureto press only theinner (!) ring of
the sensor bearing.

Put the connection of the temperature sensor in
the 9-pin plug (pin 5+6) again. Secure the cable
of the temperature sensor and the sensor cable
by means of a cable strap at the motor
connecting cables. Examine the o-ring (62x2,0)
Pos. 7 insgde the non drive end plate Pos. 2

regarding damages, if necessary exchangeit.

TRACTION MOTOR Put in the wavy washer Pos. 8 indgde the

auminium non drive end plate Pos. 2 again. Put
the duminium non drive end plate Pos..2 on the
motor again, pay atention to the pogtion of the
cable of the sensor bearing. (Attention! Risk of
damaging the cable insulation). For the lifting
moator: put the meta cover on the duminium
non drive end plate Pos. 2 again and fix it by
means of the cylinder head screws Pos. 5 with
atorque of 7 Nm. For the traction and lifting
motors. clamp the complete terminal between
the drive end plate Pos. 3 and the dluminium
non drive end plate Pos. 2 again. Put in the 4
cylinder head screws (M8x250 for the lifting
motor, M8x130 for the traction motor) Pos. 1
and tighten them with 11 Nm. torque for the
lifting motor or with 20 Nm. torque for the
traction motor
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MAIN ELECTRICAL COMPONENTS DESCRIPTION

A) Tractionmodule

B) Liftingmodule

C) Contactors

D) Panel cooling fan

E) Power fuses

F) Fuses (covered by the light board)
G) Lightcard

ACCELERATOR PEDAL

Set the potentiometer

Position thetester setin OHM between the green and thered wire.
Set the potentiometer

from5.13t06.27 KOHM (pedal released)

from 1.087 to 1.32 KOHM (pedal pressed)

180

\ Height adjustment screw
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FUSEBOX

Thefuseboxislocated next tothebattery connector, covered by thelight card.

FUSE DESCRIPTION

1. Flkey fuse 10Amp
2.F2hornfuse SAmp
3. F3DC/DC converter fuse 20 Amp
4.Diode

CONTACTORS
) 24VOLT FUSES
p Thisbox islocated under the dashboard and it isused for all the
24V fusesonly.

5 Connector for thewiring.

6 Connection barstransfer the positive poletoal fuses.

7 Directionlightsintermittence connector.

Thisbox ispresent on thetruck only if optional equipmentsare
foreseen

- R T T
TR

1.0 .

CEEWES D ROM0ET

y
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DC/DC CONVERTER

140W DC/DC converter (STD)

TheDC/DC converter islocated onthetruck front side, under thel/O card fixed onthesameplate. The STD
machinesuseaconverter to 140Waitt. Itisunder contactor (seeelectrical diagram).

CONVERTER

P/N Power

2773040 140W

2773041 240W

2773042 360W

2773043 720W

2773044 960W

EQUIPMENT CONSUPTION OF THE EQUIPMENT
CONNECTED TO 24 V

STD. MACHINE 86 W

REVERCEACUSTICWARNING 05w

FLASH BEACON o3 W

ROTARY BEACON 70w

WIPER 100W

2WORKINGLIGHTS 140W

LIGHTENING EQUPIMENT (STREET LIGHT) 200W

HEATER 150W

Choosetheright converter rounding up the cal culation of the maximum power used and consideringamargin
of 10%.

A std machine usesaconverter of 140W and the maximum power used is86W.

It meansthat thereare 40W till available.
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ELECTRONIC PANELS
TECHNICAL SPECIFICATIONS

“DUALACZ’ TRACTION

Inverter for pairsof AC asynchronous 3-phase motors

Regenerativebraking functions

Can-businterface

Digital control based upon amicrocontroller (one per each motor)

Voltage: 48V

Maximum current 2x 275A (RMS) for 3
Operating frequency 8kHz

External temperaturerange -30°C + 40°C
Maximuminverter temperature (at full power) 75°C

“AC2" LIFTING

Inverter for AC asyncronous 3-phase motors

Regenerativebraking functions

Can-businterface

Digita control based upon amicrocontroller

Voltage 48V

Maximum current 350A (RMS) for 3
Operating frequency 8kHz

External temperaturerange -30°C + 40°C
Maximuminverter temperature (at full power) 75°C
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OPERATIONAL FEATURES

- Speedcontrol.

- Very good behaviour on as ope dueto the speed feedback.

- Themotor speedfollowstheaccel erator, starting aregenerativebrakingif thespeed overtakesthe speed
Set point.

- Stablespeedinevery positionof theaccelerator.

- Regenerativere easebraking based upon decel 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.

- Thereeasebrakingramp canbemodul ated by anana oginput, sothat aproportional brakefeatureisobtained.
- Verygoodsensitivity atlow speeds.
- Voltageboost at thestart and with overl oad to obtain moretorque (with current control).
- Highefficiency of motor and battery duetohighfrequency commutations.
- Sdf diagnosiswithindicationof thefault shownby numericdisplay.
- Modificationof parametersthroughtheprogrammingconsole.
- Internal hour-meter withval uesthat can bedisplayed ontheconsole.
- Memory of thelast fivealarmswithrel ativehour-meter and temperaturedisplayed ontheconsol e.
- Testfunctionwithinconsolefor checkingmainparameters.
- Hydraulicgteeringfunction:
1) tractioninverter
- thetractioninverter sendsa"hydraulic steeringfunction” request tothepumpinverter onthecan-busline
2) pumpinverter
- thepumpinverter managesa"hydraulicsteeringfunction”. That s, itdrivesthepump motor at the
programmed speedfor theprogrammedtime.

DIAGNOSIS

Themicroprocessor continually monitorstheinverter and carriesout adiagnostic procedureonthemain
functions. Thediagnosisismadein4 points:

1) Diagnosisonkey switchclosingthat checks: watchdogcircuit, current sensor, capacitor charging, phases
voltages, contactor drives, can-businterface, if theswitch sequencefor operationiscorrectandif the
output of theaccel erator unitiscorrect.

2) Standby diagnosisat rest that checks: watchdogcircuit, phases' voltages, contactor driver, current sensor,
can-businterface.

3) Diagnosisduring operationthat checks: watchdogcircuits, contactor driver, current sensors, can-bus
interface.

4) Continuousdiagnosi sthat checks. temperatureof theinverter.

Diagnosisisprovidedintwoways.

- thediagnosticERRORDISPLAY placedtothedashboard that showsthecodenumber fora
givenalarm (seethechapter 5000 Alarmdescription).

- thedigital console, whichgivesmoredetailedinformationabout thefailure.
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GENERAL PRECAUTIONS

Donot connect theinverter toabattery withanominal val uedifferentfromtheva ueindicatedonthe
chopper plate. If thebattery valueisgreater, theM OSmay fail; if itislower, thecontrol unit doesnot

"power up".
Duringthebattery charge, disconnect thel NV ERTER fromthebattery.
Supply theINVERTER only with battery for traction; do not useapower supply.

Whenthechopper isinstalled, maketestswiththewheel srai sed fromtheground, inorder toavoid danger-
oussituationsduetoconnectionerrors.

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

Beforecarryingout any arc-welding onthetrucks, disconnect thebattery and short-circuit theunit between
positive(+) and negative(-).

PROTECTIONS

ConnectionErrors:
Allinputsareprotected agai nst connectionerrors.
Thermal protection:

If thechopper temperatureexceeds 75°C, themaximum currentisreducedin
proportiontothethermal increase. Thetemperaturecan never exceeds100°C.

Exter nal agents:

Theinverter isprotected against dust andthespray of liquidtoadegreeof
protectionmeeting | P54.

Protection against uncontr olled movements:
Themaincontactor will not closeif:

- thePower unitisnotfunctioning.

- theLogicisnotfunctioning perfectly.

- theoutput voltageof theaccel erator doesnot fall below theminimumvoltagevaluestored, with 1V
added.

- runningmicroswitchinclosed position.
Protection against accidental Start up

A precisesequenceof operationsarenecessary beforethemachinestarts.
Operation cannot beginif theseoperationsarenot carried out correctly.
Driverequestsmust bemadeafter closingthekey switch.
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CONNECTION OF THE AUXILIARY CIRCUIT - DUAL AC2 UNIT TRACTION
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CONNECTORS
Al CAN_H Highlevel CANBUS.
A4 CANL_OUT Low level CANBUS: to beused asrepetitionfor CAN_L line.
A6 CAN_L Low level CANBUS.

A7 CAN_H OUT Highlevel CANBUS: to beused asrepetitionfor CAN_H lineor to be connected to
CANT_L toinsert termination resistance.

Bl PCLRXD ]

B2 NCLRXD

B3 PCLTXD

B4 NCLTXD console connecto

B5 GND

B6 +12

B7 FLASH

B8 FLASH  _

Cl PENC R Positiveof right motor encoder power supply (+12V).

C2 NENCR Negative of right motor encoder power supply.

C3 KEY Connected to +Batt through the series costituited by the key switch, the protection
diodeand a10A fuse.

C4 CM Common of FW /REV /HB/PB / SEAT / ENABLE microswitches.

C5 SEAT Sest presencesignal; activehigh.

Cl11 PENC L Positiveof left motor encoder power supply (+12V).

C12 NENC_L Negative of |eft motor encoder power supply.

C13 PHA R Right motor encoder phaseA.

Cl14 PHB R Right motor encoder phase B.

C15 NPOTST Negative of steering potentiometer (-BATT).

Cl16 PPOTST Positive of steering potentiometer (+12V).

C17 CPOTST Steering potentiometer wiper signal.

C22 PHB_H L eft motor encoder phaseA.

C23 PHB L L eft motor encoder phase B.

C26 NLC Output of main contactor coil driver (drivesto-BATT).

C27 PLC Positive of main contactor cail.
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ENABLING OF C10 SPEED REDUCTION

By connecting awire between the pin C10 and the positive (+V b) from the seat switch, itispossibleto disable

thereduction of speed (CUTBACK SPEED 3) normally on.

By connecting amicroswitch on the wire between the pin C10 and the seat switch, itispossibleto set ON or
OFF the CUTBACK SPEED 3 (parameter located inthemenu PARAMETER CHANGE).

Typeof PINSused:

AMP770854 - 3.

Disconnect the connector from thelogic unit and and removethered part
that isfixed inside by meansof two tonguesontheexternal side.

TRACTION ELECTRIC BLOCK DIAGRAM
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STEERING SYSTEM
3WHEELS
A '_B A ._H Whenthepotentiometer reechesapproximately

70° thetraction logic unit controlsthe motor in
order to stop one motor completely according
to the direction. In this case the truck turns
aroundpointA. If thestrokeof thepotentiometer
increases the motor that was stopped dtarts
running in the opposite direction and the truck

[: Sarts turning around point B.

4WHEELS

A A When the potentiometer reachesthe maximum
srokethetractionlogic unit controlsthe motor
inorder tostop onemotor completely according
to the direction. In this case the truck turns
around point A.

Transducer steering-whed with potentiometer

The potentiometer has the following characterigtics.
- Resistance 2,2 Kohm.

- The potentiometer supply is 12 V (5 V on the console). The
potentiometer should be ingtaled so that in the "zero postion”
(straightened wheels) the output voltage is 2,5 V. The
potentiometer has to be fitted so that when the trolley turns
clockwise the voltage decreases.

RIGHT

STEERING
POTENTIOMETER

LEFT
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3WHEELS
ARN
/ - N
7 ‘
/ N \
! \
\
-90° +90°
Steering potentiometer (3wheels)
Ydlow ; ~ 12V
Green : ~ 0,7V withmax. steeringangleright hand + 90°
2,5V withstraight wheel
~ 4,3V withmax. steeringangleleft hand- 90°
Black : oV
lack
Grey O) Blacl
2,2KOhm Red O) Green
Black o\ Yellow
)
AWHEELS
W
L7 N\
/ 3
-58° +80°
Steering potentiometer (4wheels)
Yelow: ~ 12V
Green : ~ 0,9V withmax. steeringangleright hand + 80°
2,5V withstraight wheel
~ 3,8V withmax. steeringangleleft hand - 58°
Black ov
Grey O) Black
2,2KOhm Red O) Green

Black Yellow
L O)
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CONNECTION OF THE ELECTRIC CIRCUIT - AC2 UNIT LIFTING
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CONNECTORS
Al PCLRXD ™
A2 NCLRXD
A3 PCLTXD
A4  NCLTXD Consol e connector
A5 GND
A5 GND
A6 +12
A7 FLASH
A8 FLASH |
Cl1 CAN-L Low level CAN-BUSvoltagel/O.
C3 CAN-H Highlevel CAN-BUSvoltagel/O.
D1 Positiveof lifting motor encoder power supply (+12V).
D2 Negative of lifting motor encoder power supply.
D3 Lifting motor encoder phaseA.
D5 Lifting motor encoder phaseB.
E4 CM Common of LIFT ENABLE/ 1st SPEED / 2nd SPEED/ 3rd SPEED /4th SPEED /
HYDRO/ SR microswitches.
E12 HYDROREQ. Inputforhydraulic steeringrequest. Activehigh.
F1 KEY Connected to +Batt through the series costituited by the key switch, the protection
diodeand al10A fuse
F5 SAFETY If not connected to -Batt the M C coil power output will bedisabled.
Can also be used asageneral purposeinput.
F6 PTHERM Input for motor temperature sensor.
F11 GND -Batt.
F12 NTHERM -Baitt.
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LIFTING ELECTRIC BLOCK DIAGRAM
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ELECTRICAL CIRCUIT CONNECTION
DUAL AC2 TRACTION UNIT AND AC2 LIFTING UNIT
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NECESSARY SETTING AFTER REPLACING THE TRACTION LOGIC UNIT

TRACTIONACQUISITION
ADJUSTBATTERY
STEERING POTENTIOMETER
Vacc PROGRAM
STEERTABLE

agrwODdDE

for all referencessee“MAPSFOR USING THE CONSOLE - TRACTION” inthefollowing pages
NECESSARY SETTING AFTER REPLACING THE LIFTING LOGIC UNIT
1. LIFTINGACQUSITION

2. Vacc PROGRAM (with mechanic distributor only)

for al referencessee“MAPSFOR USING THE CONSOLE- LIFTING” inthefollowing pages
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CAN-BUS AND ONBOARD COMMANDS DIAGRAM

ARM
COMMANDS
I
I
ARM CARD DASHBOARD
LIGHT CARD | / O CARD

LIFTING ON BOARD
COMMAND

TRACTION ON
BOARD COMMAND

MHYRIO

ELECTRO
CONTROL VALVE

DUAL AC2

TRACTION
UNIT

= CAN-BUS CONNECTION (4 WIRES)

AC2

LIFTING
UNIT

——————— =ANALOGIC CONNECTION (SEVERAL WIRES)

see legend at the next page
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LEGEND
ARM COMMANDS (- forward switch
- backward switch
-hornswitch

joystick

fingertip

ARM CARD *

LIGHT CARD *

I /OCARD *

AC2

DUAL AC2

LIFTING ON BOARD COMMAND

TRACTION ON BOARD COMMAND

MHYRIO*
CONTROL VALVES*

* for dl references seefollowing pages

q - 5° way (opt)

- lifting-tiltjoystick

- Sdeshift/ 4° way (opt) joystick

¢ -forward switch

- backward switch

- hornswitch

- liftingfingertip
-tiltfingertip

- Sdeshiftfingertip

- 4° way fingertip (opt)

\ - 5°way fingertip (opt)

liftinglogicunit
tractionlogicunit
lift reduction speed (FFL only)

park brake switch
accelerator switch
traction potentiometer
Segt switch

pedal brakeswitch
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CAN - BUS DESCRIPTION

Controller AreaNetwork

TheCAN BUStechnology isaway to assembl ethee ectronic partsof themachines. It hasbeendesignedtoavoid
theenormousquantity of cablesthat normally areused to connect two or moreel ectriccomponents. For example,
incaseyouwant to connect all potentiometersto control thedistributor, itisnecessary tofix al ot of wireswith
consequent reduction of space. Normally acableinan e ectricinstallationisusedfor only onefunction: either
positive, or negative, orsignal.

In order to avoid theabove problem the NEW TECHNOL OGY isused for savingin spacegiventhat all the
informationgoonly throughtwo cablesandthey aredecoded by microchi pslocatedindifferent partsof thetruck.
Oneof thegreatest advantagesisthat a | microchipscan communi catewitheach other and control functionswhich
work contemporaneously inashorttime.

TheCAN transfersall datagiving priority tothemostimportantsignals.

TheCAN iscomposed of four cables: twofor thefeedingandtwofor thesignals.

R (redcable) +24Volt
L (bluecable) Negetive
AN (light blue/ black cable)  CAN H (high)
HG (grey/ yellow cable) CANL (low)

Itisnecessary to havetwo cablesfor thefeeding giventhat themicrochipsarenot fed.

BUS: Inelectronicsand computer scienceitindicatesaset of wiresconnecting severa microchips,
thusa lowinginformationexchangewithinthecircuit.

BIT: Figureof thebinary numerationthat canhaveonly twovalues: 1 (high) - 0(low).

Incomputer scienceit definestheinformationunit. Thebit/sec. definesthecapacity of achannel,
thatisthequantity of informationwhich canbe transmittedthroughthechannel inonesecond.
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ARM CARD

Thearmcard, located insidethe seat armispresent infingertips/
joystickstruck version. Itissupplied by thedc/ dc converter with
24 V.

Thefingertips/joysticksversionrequiresalso theuseof an
additiond logicunit (Mhyrio)

FUNCTIONS

It controlsand convertsfrom analogicto digital thefingertips/
joysticks potentiometerssignalsin order todrive, viaMhyrio, the
€l ectric distibutor, equipped with solenoid valves.

It a so controlsthe push buttons signal s of theforward / backward
directionsand of thehorn.

CONNECTIONS
Thecardisconnected by the cab-buswiring tothelight card

SETTINGS
In order toinform the card about the potentiometerstype used, the
following settingisrequired:

JOYSTICKS  all thedip switches(layout, pos. 9) are
setted on OFF position.

FINGERTIPS thedip switch n® 2 (layout, pos. 9) issetted
on ON position
(Incasethisisnot enabled thelogic unit
showsthealarm INCORRECT START)

The potentiometres repl acement does not require any calibration
by theconsole

LAY-OUT

1. Connector for thelifting potentiometer (finger/joystick)

2. Connector for thetilt potentiometer (finger/joystick)

3. Connector for the Sdeshift potentiometer (finger/joystick)

4. Connector for the 4th way potentiometer (finger/joystick)

5. Connector for the 5thway potentiometer (finger/joystick)

6. Connector for theauxiliary funtions: push buttonsfor the
horn and for thedirections.

7. Connector for the CAN-BUS

8. Connector for the programming of the microchip.

9. Dip switches

seewiring diagram
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LIGHT CARD

i Thelight cardislocated in the compartment on the left
sideof thetruck. The24 V supplied by the converter
arriveat thecard. It isused asabridge so that the
voltageissuppliedtoall theother cards.

FUNCTIONS
- Controlling of theback lights.

Thelight card permitsthe automatic control of the back
lightsaccording to the operation of thetraction motors.
Thecardiscontrolled by thetractionlogic unit that
receivesthe signalsof the externa motor (inacurve).
Thelight card worksthanksto the signal s put out by
the encoder, thereforethe back lightsare not operative
when the machine standstill.
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CONNECTOR DESCRIPTION

Connector 1
5|1 Itisaconnector to 8 Pinsused for controlling thelights.
61 o PINS 1-5 areconnected together = 24 Volt.
PINS 2-6 are connected together = output of the stop lights0-24 Volt. It isaproportional
713 valuegiven that the voltage depends on thetemperature of the lamp bulbs
PINS 3-7 are connected together = output of thereverselights 0-24 Volt.
814 Itisaproportiona vaue given that the voltage depends on thetemperature of the
lamp bulbs
PINS4  negaivesgnd
PIN 8 24 \Volt input for the converter 24-5 Volt located on the card.
Connector 2
411 It isaconnector to 6 Pins.
5| 2 PIN 1 CAN L
PIN 2 CANH
61| 3 PIN 3 GND
PIN 4 Not used
PIN 5 Out put 24 Volt
PIN 6 Not used
2|1 Connector 3
Itisaconnector to 6 Pins.
51 2 PIN 1 CAN L
PIN 2 CANH
6|3 PIN 3 GND
PIN 4 Not used
PIN 5 Out put 24 Volt
PIN 6 Not used
2|1 Connector 4
Itisaconnector to 6 Pins.
5] 2 PIN 1 CAN L
PIN 2 CANH
6|3 PIN 3 GND
PIN 4 Not used
PIN 5 Out put 24 Volt
PIN 6 Not used
Led5

showsthat thelight card isfed but isnot receiving the CAN-BUS input

@OO Coveter6

| | | PIN A 24 \olt
PIN B GND
PIN C 5Volt

24VI5V Resistance 7

problem

Seewiringdiagram

Itistheinput resistance. R17 =100 Ohm 3 Wiatt.
The connectors 2-3-4 are connectorsfor the CAN-BUS and they can beinverted without
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I/O CARD

INPUT/OUTPUT CARD
Thecard islocated on theleft side of thetruck under thefootboard. controlsand
convertsandogic signalstodigital sgnalsand viceversa

Connector J1  (J38*) for input of the brakeoil tank LED, button for the
programmed performance, button for the speed reduction.
Connector J2  not used
Connector J3  (J5*) to control theeectric horn. Thehorniseectronicandthisis
the el ectric connection on the card:
J3/1 command signa (B whitecable) from Arm Card
viaCAN-BUS
J3/2 negative (N black cable)
Connector J4  (J34*) for the pedas: accelerator pedal, brake pedal, parking
brakelever, horn.
Connector J5  (J135*) CAN-BUS (light card) and feeding to 24V
Connector J6  (J136*) CAN-BUS (dashboard) and feeding to 24V
Connector J7  (J1*) for traction motorstemperature sensors.
Connector J8  (J98*)(+BV) feeding for Mhyriologic unit
Connector J10  (J40*) for themechanic distributor (inthiscasethevoltageonthe
microis5volt).
Connector J13  (J139*) CAN-BUSsignalsand feedingto 48V for Mhyriologic
unit
NOTE: (Ixxx*) WIRING DIAGRAM CONNECTORS

HORN ELECTRIC CONNECTION
&  (homside
Thehorniselectronic and needsasigna to
@ work Itiscontinually supplied by thefollowing
cables: A, light blue, positivecable+48V
["+" onthehorn] and N black cable negative
["-" onthehorn]. Thecommand signal on cable
@ B whitecable["IN" onthehorn] isahighsignal,
when the horn push buttonispressed thesignal
@ goesto the negative and the horn beginsto beep.

*al '-u-j"-I =

Y c«p oy

Onthel/O card thereisanother resistance of pull up for the CAN BUS. It
could be connected in case of disconnection of the dashboard. To perform
thisoperationitisenough to connect thetwo free PINScircledinthe

‘- " picture by meansof abrigde.
— AL PINSfor connecti ng the extra resistance for the CAN BUS

EEEE'ﬁEFr"E

ﬁ'
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MHYRIO CARD

Inthefront it hasthree connectors:
- connector 1 isused for theconsole

- connector 2 isused for the CAN
- connector 3isused to control the solenoid valves.

AN (light blwblack cable)

HG (grey/yellow cable)

Thefeeding reachesthe card through three cables:
N (black cable) negative (pin 3 connector 2)

M (brown cable) positive (pin 1 connector 2)

M (brown cable) positive (pin 2 connector 2)

CANH (high)

(pin 13 connector 2)

CANL (low)
(pin4 connector 2)

Itworksto 48V anditislocated on the upper side of the
truck over theelectro control valvegroup. TheMhyrio card
receivesthedigital inputsfromthe CAN and it convertsthem
inanaogic sgnalsto control thesolenoid valveswith.

Thecablesfor the CAN-BUS (it meansfor digital input) arrive
to the same connector used for thefeeding:

Voltage supplied to the ON-OFF valve coil = battery voltage
Voltage supplied to the proportional valvecoil = 12V

COLORI COLOURS | FARBEN COULEURS| COLORES
C | arancio orange orange orange naranja
A | azzurro blue blau bleu azul
B | bianco white weil blanc blanco
L | blu dark blue | dunkelblau | bleu marine| azul intenso
G | giallo yellow gelb jaune amarillo
H | grigio grey grau gris gris
M | marrone brown braun marron castafio
N | nero black schwarz | noir negro
S | rosa pink pink rose rosa
R | rosso red rot rouge rojo
V | verde green grin vert verde
Z | viola/porpora|purple violett violet purpura

__.:[ﬁ'

Thum
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POTENTIOMETER CONFIGURATION

ARM COMMAND (JOYSTICKS / FINGERTIPS VERSION)
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H-p1.pa.m7 PR FINGERTIPS
Lar L T ] L1 L | ::m RED - BV
o | n L I =] '
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noe by GREEN : 0+5ATREST25V)
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a ol m N BLACK : 0V
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BLACK : O0+5(ATREST25V)
WHITE : 0OV
COLORI COLOURS | FARBEN COULEURS| COLORES
C | arancio orange orange orange naranja
A | azzurro blue blau bleu azul
B | bianco white weil blanc blanco
L | blu dark blue | dunkelblau | bleu marine| azul intenso
G | giallo yellow gelb jaune amarillo
H | grigio grey grau gris gris
M [ marrone brown braun marron castafio
N | nero black schwarz | noir negro
S | rosa pink pink rose rosa
R | rosso red rot rouge rojo
V | verde green grin vert verde
Z | viola/porpora|purple violett violet purpura
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ACCELERATOR POTENTIOMETER CONFIGURATION

Thetest of the potentiometer canbecarried outintwodifferentways:

Valuesoptained by the console

Ydlow : 16V
Green : 0,6 +1,6 V with pedal pressed
Black ; 0,6V

Valuesoptained by themultimeter

Ydlow : 1,2V
Green X 0,2+1,2V with pedal pressed
Black : 0,2V

Thereisadifference between the values obtained in the two methods because, in case of voltage
measurement, the consoleincreasesthereal vaueof 0.4 volt anditisadefault condition

Yellow o) Yellow
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LIFTING POTENTIOMETER CONFIGURATION
(CONTROL VALVE VERSION)

Thetest of thepotentiometer canbecarried outintwodifferent ways:

Valuesoptained by theconsole

137 ; 5V
135 : 1,5+5V withliftinglever pulled
136 ; 15V

Valuesoptained by themultimeter

137 : 46V
135 : 1,1+4,6V withliftinglever pulled
136 : 1,1V

Thereisadifference between the val ues obtai ned in the two methods because, in case of voltage
measurement, the consoleincreasesthereal value of 0.4 volt anditisadefault condition

137 Yellow
o\
1 ]
T 5 KOhm
2 135 Green
€ O)
3 136 Black
0)
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GENERAL DESCRIPTION
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CONSOLE FUNCTION GENERAL DESCRIPTION

HOURMETER

Thehour meter appearsinthesecondlineof thedi splay whenthechopper isconnected. It shows thereal working
hours.

PARAMETERCHANGE

Thechopper parameterscan bedisplayed and programmed viathekeyboard, inreal timeand with operating
machine, thereby makingit possibleto set thechopper easily.

TESTER

Itmakesit possibletodisplay thestateof thechopper anal ogueand digital val uesandthereby tohaveauseful tool
for theanalysisof chopper operationand external cables.

SAVEPARAMETER

It makesit possibletostoreall valuesrel atingtothe parametersand thechopper hardwareconfigurationintothe
consolewithaprogramwhich can besel ected fromthekeyboard.

RESTOREPARAMETER

It makesit possibleto program achopper withthe parameterscontainedinaprogram generated by aSAVE.
ALARMS

Theconsol efeaturesthepossibility toreadthel ast fivealarm messagesstoredinthechopper and displayed together
withthetimeof occurrence, thenumber of timesthea armwassent and thetemperatureval ueat thetimeof the
dam.

PROGRAM VACC

Itallowsto programtheaccel erator max. stroke.

CONSOLE DESCRIPTION

KEYBOARD
“ ” Description of key functions:
ROLL1 = Allowssdectionof anoptionorthenextmenuitem
oROGRAM IIMAX  BREVERSE ROLL2 = Allowsselectionof anoptionorthepreviousmenu
BRAKING COMPENS. Ite,n
S.P.| SPEED I
3SAVE S.P. 1l SPEED Il . . .
- BYPASS _FIELDWEAK., ENTER = Allowconfirmationof selected options
e e
frswrest " ouT = Retainsthecurrentfunction
6 PROGRAM PEDAL
FHoToRBATA PARAM = Allowsanincreaseintheparametersor selectsthe
4+ E 1+ typeof connected1/O
ROLL ENTER PARAM. . .
ROLL  OUT SET SET = Allowsareductionintheparametersor selectsthe
-lr ||?|| |T ||6_| -Ir typeof connected /O
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CONSOLE CONNECTION
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PARAMETER CHANGE
DUALAC2MASTERTRACTION UNIT

ACCELER/DELAY determinestheaccel erationramp.

RELEASE BRAKING control sthedecel erationrampwhenthetravel pedal isrel eased.

INVERSION BRAKING controlsthedecel erationrampwhenthedirectionswitchisinverted
duringthetravel.

PEDAL BRAKING determinesthedecel erationrampwhenthetravel pedal isreleasedand

thebrakepedal switchisclosed.

SPEEDLIMIT BRAKING  decelerationrampwhenthepedal positionispartly rel eased, not
completely.

BRAKECUTBACK determinesthedecel erationrampwhenthespeedreductioninput
becomes activeandthemotor slowsdown.

MAX SPEED FORWARD determinesthemaximumspeedinforwarddirection.

MAX SPEED BACKWARD  determinesthemaximum speedinbackwarddirection.

CUTBACK SPEED 1 speedreductionwhenthecutback switchisactive. Turtlefunction.
CUTBACK SPEED 2 speed reductionwith brakepedal pressed.

CUTBACK SPEED 3 speed reductionenabledwhentheC10signal islow.
CURVECUTBACK speedreductionincurve.

FREQUENCY CREEP minimum speed whentheforward or reverseswitchisclosed, but the

acceleratorisdightly pressed.
MAXIMUM CURRENT thischangesthemaximumcurrent of theinverter.

ACC.SMOOTH thisdelaystheaccel erationrampfromQOhzto“ stop smooth” value.

INV.SMOOTH thisdelaysthedece erationramp of theinversionfrom* stopsmooth”
valuetoOhz.

STOPSMOOTH reference speed for the parametersACC. SMOOTH and INV. SMOOTH

AUXILIARYTIME timedelay whenanhydraulic steeringfunctionrequestisswitched off.
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PARAMETER CHANGE

DUALAC2SLAVE TRACTIONUNIT

NOT AVAILABLE.
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AC2LIFTINGUNIT

ACCELER/DELAY
DECELER/DELAY
MAX SPEED UP
MIN SPEED UP

CUTBACK SPEED

CUTBACK SPEED 2

1ST SPEED FINE

2ND SPEED FINE

3RD SPEED FINE

4TH SPEED FINE
AUXFUNCTION1
HYD SPEED FINE
MAXIMUM CURRENT
AUXILIARYTIME

PARAMETER CHANGE

accelerationramp.
decelerationramp.
determinesthemaximumlifting speed controlled by apotentiometer.

determinestheminimumlifting speed controlled by apotentiometer whenthe
liftenablingswitchisclosed.

speedreductionwhenthecutback switchisactive.

(+V =E4; input E13) if E13isopenthe Cutbackspeedison,
istheE13isclosedthe Cutbackspeedisoff.
speedreductionwhenthecutback switchisactive.

(+V =E4; input E14); if E14isopenthe Cutbackspeedisoff,
if E14isclosedthe Cutbackspeedison.

tilt speed, fineregulation.

Sde-shift speed, fineregulation.

4th lever speed, fineregulation.

5th lever speed, fineregulation.

pot. valueincreasingthemotor RPM.

hydro speed, fineregul ation.

maximumcurrent of theinverter.

timedelay whenahydraulicsteeringfunctionrequestisswitched off.
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PARAMETER CHANGE
MHYRIOUNIT
MIN EVP Minvoltageonthedraining solenoid valve
MAX EVP Max voltageonthedraining solenoid valve
MIN EVP1 Min. voltage onthelowering solenoid valve
MAX EVP1 Max voltage on thelowering solenoid valve
MIN EVP2 Min. voltageonthelifting solenoid valve
MAX EVP2 Max voltageonthelifting solenoid valve
MIN EVP3 Min voltage onthe backwardtilt solenoid valve
MAX EVP3 Max voltage onthe backwardtilt solenoid valve
MIN EVP4 Minvoltage ontheforward tilt solenoid valve
MAX EVP4 Max voltage ontheforwardtilt solencid valve
MIN EVP5 Minvoltageonthe sdeshift right solenoid valve
MAX EVP5 Max voltage onthe sideshift right solenoid valve
MIN EVP6 Minvoltage onthe sdeshift left solenoid valve
MAX EVP6 Max voltage onthe sideshift |eft solenoid valve
MIN EVP7 Min voltage onthe 4thway forward solenoid valve
MAX EVP7 Max voltage on the 4th way backward solenoid valve
MIN EVPS8 Min voltage on the 5thway forward solenoid valve
MAX EVP8 Max voltage on the 5th way backward solenoid valve
EVPOPEN DELAY Deay of theEVPinopening
EVPCLOSE DELAY Deay of theEVPinclosing
EVP1OPENDELAY Dday of theEVP1inopening
EVP1CLOSEDELAY Dday of theEVPLlinclosing
EVP20OPENDELAY Deay of theEVP2in opening
EVP2CLOSEDELAY Dday of theEVP2inclosing
EVP3OPENDELAY Deay of theEVP3inopening
EVP3CLOSEDELAY Dday of theEVP3inclosing
EVP40OPENDELAY Deay of theEVP4in opening
EVP4CLOSEDELAY Dday of theEVP4inclosing
EVP50PEN DELAY Dday of the EVP5in opening
EVP5CLOSEDELAY Dday of theEVP5inclosing
EVP6 OPEN DELAY Deay of the EVP6in opening
EVP6 CLOSE DELAY Dday of theEVP6inclosing
EVP7OPENDELAY Deay of the EVP7 in opening
EVP7CLOSEDELAY Dday of theEVP7inclosing
EVPS8OPEN DELAY Deay of the EVP8in opening
EVPS8CLOSEDELAY Dday of theEVP8inclosing
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PARAMETER CHANGE
DASHBOARD UNIT
HOURSCOUNTER RUNNING/KEY: key on/lifting unit working hourscounter switch

DISPLAY ON/OFF: displaied speed switch
SPEED RATIO0-512: speed caculationratio
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TESTER

DUALAC2ZMASTERTRACTION UNIT

MOTORVOLTAGE:

FREQUENCY:
ENCODER:

SLIPVALUE:

CURRENT RMS:
TEMPERATURE:

TEMPERATURE #1:
TEMPERATURE #2:
ACCELERATOR:

STEERANGLE:
BRAKE PEDAL POTI:
INTERNAL WHEEL CUTBACK:
SEAT SWITCH:
FORWARD SWITCH:
BACKWARD SWITCH:
ENABLE SWITCH:
BRAKE SWITCH:
CUTBACK SWITCH:
EXCLUSIVEHYDRO:
HAND BRAKE:
VOLTAGE BOOSTER:

BATTERY VOLTAGE:
BATTERY CHARGE:

voltage supplied to the motor by theinverter; itisexpressed asa
percentage of thefull voltage (which depends on the battery voltage).
frequency of thevoltageand current supplied to the motor.
motor speed, expressed in the same unit asthefrequency; this
information comesfrom the speed sensor.
difference between therotating field frequency and the motor shaft
frequency (measured by the encoder)
Root Mean Square val ue of the motor current.
temperature measured on thea uminum heat sink holdingthe MOSFET
devices.
not used.
not used.
voltage of the accelerator potentiometer’swiper (CPOT). Thevoltage
level isshown ontheleft hand side of the Console Display and the
valuein percentageisshown ontheright hand side.
indication of theangular displacement of the steered whesd!.
not used.
indication of the speed reduction applied to theinterna whedl; in other
words, it showstheratio of thetwo speeds.
state of the Seat Microswitch digital input.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Forward direction digital input FW.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Reversedirection digital input BW.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
sate of the Enabledigita inpuit:

ON/+VB*=activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Brake Pedal Microswitch.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Speed Reduction Microswitch.

ON / GND = activeinput, opened switch.

OFF/+VB* =non-activeinput, closed switch.
state of theexclusive hydro switch.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Handbrake Microswitch.

ON / GND = activeinput, opened switch.

OFF/+VB* =non-activeinput, closed switch.
voltage booster supplied to themotor inload condition; it isexpressed
asapercentage of thefull voltage.
level of battery voltage measured with the key switch ON.
percentage of battery charge.

* = Theconsoleshows*® +VB “, but thereal voltageis+5V
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TESTER

DUALAC2SLAVETRACTION UNIT

MOTORVOLTAGE:

FREQUENCY:
ENCODER:

SLIPVALUE:

CURRENT RMS:
TEMPERATURE:

SEAT SWITCH:

FORWARD SWITCH:

BACKWARD SWITCH:

ENABLE SWITCH:

VOLTAGE BOOSTER:
BATTERY VOLTAGE:

voltage supplied to the motor by theinverter; itisexpressed asa
percentage of thefull voltage (which depends on the battery voltage).
frequency of thevoltageand current supplied to the motor.
speed of themotor, expressed in the same unit asthefrequency; this
information comesfrom the speed sensor.
difference between therotating fiel d frequency and the motor shaft
frequency (measured by the encoder)
Root M ean Square value of the motor current.
temperature measured on thea uminum hest sink holding theM OSFET
devices.
state of the Seat Microswitch digital input.

ON/+VB* =activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Forward direction digital input FW.

ON/+VB* =activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
state of the Reversedirection digital input BW.

ON/+VB* = activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
sate of the Enabledigital input:

ON/+VB* =activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
voltage booster supplied to themotor inload condition; it isexpressed
asapercentage of thefull voltage.
level of battery voltage measured with thekey switch ON.

* =Theconsoleshows*® + VB “, but thereal voltageis+5V
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AC2LIFTINGUNIT
MOTORVOLTAGE:

FREQUENCY:
ENCODER:

SLIPVALUE:

CURRENT RMS:
TEMPERATURE:

MOTORTEMPERATURE:

SEAT SWITCH:

ACCELERATOR:

LIFTINGSWITCH:
1ST SPEED SWITCH:
2ND SPEED SWITCH:
3RD SPEED SWITCH:
4TH SPEED SWITCH:
HYDRO SPEED REQ.:
CUTBACK SWITCH:

CUTBACK SWITCH 2

VOLTAGEBOOSTER:

BATTERY VOLTAGE:
COSFI:

BATTERY CURRENT:
BATTERY CHARGE:

TESTER

voltagesuppliedtothemotor by theinverter; itisexpressedasa
percentageof thefull voltage (whichdependsonthebattery voltage).
frequency of thevoltageand current suppliedtothemotor.
speed of themotor, expressedinthesameunit asthefrequency; this
information comesfromthespeed sensor.
difference between therotating field frequency and the motor shaft
frequency (measured by the encoder)
Root M ean Squareval ueof themotor current.
temperaturemeasured onthea uminumheat sink holdingtheM OSFET
devices.
temperatureof themotor; if theoptionisprogrammed”None"
itshowsO0°.
state of the Seat Microswitch digital input.

ON/+VB* =activeinput, closed switch.

OFF/ GND = non-activeinput, open switch.
voltageof theaccel erator potentiometer’ swiper (CPOT). Thevoltage
level isshownontheL eft Hand Sideof the ConsoleDisplay andthe
valueinpercentageisshownontheRightHand Side.
stateof theliftingswitch.
stateof thetilt switch of thepump (%6).
stateof theside-shift switch of thepump (%).
stateof the4thlever switch of thepump (%6).
state of the 5th speed switch of thepump (%6).
stateof thehydro speed request of thepump.
state of the Speed Reduction Microswitch.

ON/ GND = activeinput, opened switch.

OFF/+VB* =non-activeinput, closed switch.

state of the Speed Reduction Microswitch.

ON/+VB* = activeinput, opened switch.

OFF/GND = non-activeinput, closed switch.
voltagebooster suppliedtothemotor inload condition; itisexpressed
asapercentageof thefull voltage.
level of battery voltagemeasured withthekey switch ON.
cose (real timecal cul ated) of themotor.
battery current (not measured but cal cul ated).
percentageof battery charge.

* = Theconsoleshows*® + VB “, but thereal voltageis+5V
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TESTER

MHYRIOUNIT

BATTERY VOLTAGE: level of battery voltage measured withthekey switch ON.

VALVESSUPPLY: level of voltageat the positivevalve supply (0-VB).

CANPOT EVP: singleproportiona valve current setpoint, received by the canbus
(% of the current supplied tothevalve).

CANPOT GROUP 1. group 1 proportional valvescurrent setpoint, received by canbus
(0-100% of the current supplied to thelifting, proportiona % for the
loweringvave).

CANPOT GROUP 2: group 2 proportional valves current setpoint, received by the canbus
(0-100 % of the current supplied to thetilt box)

CANPOT GROUP 3: group 3 proportional valvescurrent setpoint, received by the canbus
(0-100 % of the current supplied to the side-shift box)

CANPOT GROUP4: group 4 proportional valves current setpoint, received by the canbus
(0-100 % of the current supplied to the 4° Way box)

INPUT O: stateof DIGITAL INPUT O: \

ON/+VB : activeinput, closed switch

OFF/ COND : non-activeinput, open switch
INPUT 1: stateof DIGITAL INPUT 1:

ON/+VB : activeinput, closed switch

OFF/COND : non-activeinput, open switch > not used
INPUT 2: stateof DIGITAL INPUT 2:

ANALOG INPUT 1:

ON/+VB : activeinput, closed switch
OFF/ COND : non-activeinput, open switch

voltageof theanaloginput. )

* 1 ON=activewhen theswitchisclosed (+ BATT)
OFF=not activewhen the switch isopened (GND)
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NOT AVAILABLE.




Electric

036-0410-07

SERVICE MANUAL

1,2-2,0tA.C.

chapter 5000
page 49

DASHBOARD UNIT
NOTAVAILABLE.

TESTER
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ALARMS FUNCTIONS

DUALAC2TRACTIONMASTERUNIT

CODE ALARM
1 WATCH-DOG

2 EEPROM KO

3 LOGICFAILURE#3
4 LOGICFAILURE#2

5 LOGICFAILURE #1

6 VMNLOW

7  VMNHIGH

8 CONTACTOR OPEN
9 SIBYIHIGH

DESCRIPTION

Itisasef-diagnostic test within thelogic between the Master and Slave
pcontrollers. Thisalarm could al so be caused by the canbusmalfunctioning
or datatransmissioninterferences. Therefore, beforereplacing the Dual AC2
unit check the correct canbusfunctioning and the generd turck insulation.
Fault intheareaof memory inwhich the adjustment parametersare stored;
thisalarminhibitsthetruck operation, but the controller will use default
parameters. If the defect persistswhen thekey isswitched OFF and ON
again, replacethelogic. If theadarm disappears, remember that the
parametersprevioudy stored have been deleted and replaced by the default
vaues(seeadjustintables).

L ogic defect. Replacethetraction unit.

Fault in the hardware section of thelogic boardwhich managesthe phase

voltagefeedback. Check the 3 power cables connected to theright traction

motor. If thefault isnot caused by external reasons, replace thetraction unit.

Thisadarm sgnd sthat theinterruption of protection against undervoltage/

overvoltage hasbeentriggered. Thepossiblereasonsare:

a. Red battery undervoltage/ overvoltage, or voltagelossafter thtignition
key or after the battery connector

b. Faultinthehardware section of thelogic board which controlsthe
overvoltage protection. Logic defect. Replacethe traction unit.

c. Theaarm appearsa so when oneor more phasesof theright traction
motor doesn't present acorrect insulation. Check themotor insulation
(with deconnected battery): it must be higher than 1 Mohm. Otherwise
check the insulation of the power cablesto themotor.

FalureintheVMN test. Thistest startswhen theignition key isturned ON.

Theadarm appearsif thereisacregpage on one or more phases; check

the connectionsof the 3 power cables from the Master unit to theright

traction motor and the cables condition also. In order to point out if the

faultisproduced by aninterna or external causeinvert the connection of the
traction motors. It means Slaveto right motor and Master to left motor.

If the problem jumpsonthe Saveit meansthat theright traction motor is

demaged, otherwisereplacethetraction unit.

Falureinthe VMN test. Thistest startswhen theignition key isturned on.

Theadarm appearsif one or more pover cablesare not connected; check

the connectionsof the 3 power cables fromthe Master unit to theright

traction motor and the cables condition also. In order to point out if the
faultisproduced by aninterna or external causeinvert the connection of the
traction motors. It means Slaveto right motor and Master to left motor.

If the problem jumpsonthe Saveit meansthat theright traction motor is

demaged, otherwisereplacethetraction unit

Failureon thecontactor driver.

- Check main contactorscoilsand relevant wirings.

Failureonthecurrent sensor.

- Replacethetraction unit.
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CODE ALARM

10 CAPACITOR
CHARGE

Vb D1

11  HIGH
TEMPERATURE

12 MOTOR
TEMPERATURE

F1

DESCRIPTION

Whenthekey isswitch ON, theinverter triesto chargethe capacitor
through apower resistance, and check if the capitor are charged withina
timout. If they do not charge, andarmissignalled;

themain contactor isnot closed.

- Check the negative connection.

- Check voltageintheinput of thekey. Battery voltage must be present.
- Executeashort circuit between thekey terminals.

- Replacethetractionunit.
Traction
PB1 S1 T power
| capacitor
|
+—

Master or Slave or both temperaturesare higher than 75°C. Themaximum

current isreduced proportionally to thetemperatureincrease. At 100°Cthe

max current of both invertersisreducedto zero. If thealarmissignalled

whenthecontrolleriscold:

- Replacethetractionunit.

Thiswarningissigndledif the sensor of the right motor isopened (digital

Sensor)

- identify the on wiring diagram the connector J1 (J7 on I/O card):

- If betweenthepositive pin (1) and negativepin (2) thereis5V = the
Sensor isopen

- If betweenthepositive pin (1) and negativepin (2) thereisQV = the
sensor isclosed

If it occurswhen themotor iscold, check:

a thesensorisclosed

b: betweenthe positive pin (1) and negativepin (2) of the connector J1 (J7
on1/O card) thereisOV

- if"d"and"b" conditionstake placereplacethelogicunit .

- 5V must be present on the positive pin (1) and negativepin (2) inthel/O
card connector J7 (with thewiring diagram J1 connector disconnected).
Inthe opposite case, replacethel/O card.



12-20tA.C. Electric
036-0410-07
page 52
CODE ALARM DESCRIPTION
13 ENCODERERROR Encoderfailure.
Thisaarm indicatesthat the encoder information isnot correct or isnot
present.

sensor
L \J
.

0

Va

10.5-11.3 — -

Theencoder transmitssignalsonly whenthe motor isrunning. Thedarmis
detected by thelogicswhenit exceeds 20Hz.

Therefore, if an error signal appears on the dashboard and the operator
usesthereset key with the machine stopped, the alarm disappears-
however, it remainsstoredinthelogic.

If thealarm signdl startsbefore reaching 20Hz, the problem can be
attributed to apossiblewrong insulation of apower cableon theframe.
without theencoder correct Signals, the machineremainsstill or movesvery
dowly. To determinewhether the problem isto be attributed to the encoder
or tothelogic,proceed asfollow.

Set the SLIPCONTROL on OFF and speeding up slowly.

Pl ease note that the engine speed increase does not necessary mean that the
problemislinked to theencoder. Any of thefollowing components may
haveafault:

- Thelogicinternd circuit

- Theencoder

- Thewiring

You may useadigita or anal ogue multemeter to determinewherethe
problemislocated.

Speed sensor basic el ectric diagram.

@ Thefigureshowsonly onesignd (A).

Theencodersused havetwo equa signals, witha

LML gy phasedifference of 90°(A-B).

1. Connect the multemeter positive point (red) to
theencoder positiveterminal.

j L 2. Connect themultemeter COM point (black)

(B to theencoder signal (A).
According to theengine position, thefollowing
vaueswill bedisplayed:
lowsgnd: 0.5-1.5 \Volt
highsgndl: 10.5-11.5 Vot
I ntermedi ate val ues cannot be read asthe motor
isstopped.

If themotor isrunning, themultemeter will
automatically read theMv (mediumvalue)

Mv= 5.5-6.5Volt

Carrying out thistest directly onthelogic
connector, you can determineif thesignalsare
good (see above-mentioned description) or if the

channelsare open or in short circuit

03-15 -

If thesignalsaregood, the problem should be
attributed to the electronic control.

Inthecontrary caserepeat thetest directly onthe

L 3

' encoder connector. If the problem persiststo
replacethe encoder.
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CODE ALARM DESCRIPTION

14 THERMICSENSKO

15 SAFETY
16 CANBUSKO

17 WAITING
FOR NODE

18 AUXOUTPUTKO
19 DRIVERSHORTED
20 CONTACTOR

DRIVER
21 COILSHORTED

Thevauesindicated by thetemperature sensor of the inverter areaways
checked andif they are out of range thiswarning appears.
- Replacethelogicunit.
Replacethelogic unit.
Comunicationfailure between thelogic units: traction (Master & Save),
lifting, Mhyrio and all the cards. Theaarm appearsif:
- CANHand/or CAN L signalsdeconnected
- thereisno comunication fromonelogic unit.
If the problem startsfrom one card the system recogni zesin which one:
CAN BUSKO 0A : I/Ocard
CAN BUSKO 05 : Liftinglogicunit
CAN BUSKO 04 : Savelogicunit
CAN BUSKO : Master logic unit (no suffix after thealarm message)
- Beforereplacingany logic unititissuggested apreliminary check of the
CAN BUS connections.
Using the consol e, through connection numbersand sdecting the
TESTER function, try to carry out alink with al thejunction knots
toward thedifferent logic units. Verify thelinksby, at least, oneof the
signasfromthefield, i.e. microswitches, potentiometers. Whereyou
don’t reach thelink, thereisalineinterruption.
Timelagfault onthe CAN BUS comunication. The Master logic unit detects
wichlogic unit hasgenerated the problem
#4 TheMaster logic unit receivestheinformationscaming from the Save
logicunitwithatimelagfaullt.
Thefault can be caused by
- interference onthe can bus. Check the CAN-BUS comunication.
- brokenlogic. Replacethetractionlogic unit.
#5 TheMaster logic unit receivestheinformations caming from the
Liftinglogicunitwithatimelagfaut.
Thefault can be caused by
- interference onthe can bus. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacetheliftinglogic unit.
#9 TheMaster logic unit receivestheinformations caming from the
Mhyriologicunitwithatimelagfault.
Thefault can be caused by
- interference onthe CAN-BUS. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacethe Mhyriologic unit.
Failure onthe contactor driver.
- Replacethe tractionunit.
Failure onthe contactor driver.
Check themain contactors coilsand rel evant wirings.
If thefailureisnot dueto external causes, replacethetractionlogic unit.
Failure onthe contactor driver.
- Replacethetraction unit.
Failure onthe contactor driver. Check the main contactorscoilsand
relevant wirings. Control that thereare no short-circuitsinthewiring and
that the coil resistancevaue iscorrect. If thefailureisnot dueto externa
causesreplacethelogic unit.
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22 VACC NOT OK

23 INCORRECT START
24 PEDAL WIREKO
25 WRONGBATTERY

26 REMOTEIMPUT
28 STEERSENSORKO

29 FORW +BACK

Failureon the accel eration potentiometer signal at rest. Theaarm pointsout

that the voltage val ue detected on the accel erator potentiometer is 1Volt

higher than theleast val ue programmed with the Vacc function. Check:

- Thetraction potentiometer (it could be damaged or not correctly
cdibrated)

- Thetraction potentiometer wiring.

- Carry out the Vacc setting again.

replacethetractionlogic unit.

Not used

Whenthekey isturned ON, the controller checksthe battery voltageand

comparesit withthe" SET BATTERY” parameter setting. If theactua value

is20% higher or lower than thenominal vaue, thereisafault. Replacethe

battery with acorrect one.

incorrect tarting procedure.

Thisalarm signa sthat the steering potentiometer isout of range. Thereisa

faultinthefollowing conditions:

- the" Set steer 0 pos’ (straight wheelsprogrammation) parameter is
wrong (lower than “ Set steer min” or higher than “ Set steer max”).

- thefeedback signal of the steering potentiometer isoutsidethe window
defined by the" Set steer min” and the* Set steer max” parameters.

Inthefirst case, repeat the steering potentiometer acquisition. Inthe second

case, check the steering potentiometer and itswiring again. In case, repeat

once again the steering potentiometer acquisition.

Incorrect sequce by starting. Check:

Microswitch for forward/backward directionsand rel evant wires.

Microswitch for parking brake and relevant wires.

1A SLAVEKO Failureonthedavemodule.

1C BATTERY_LOW

2A CHOPPER
NOT CONF

1E CONTACTOR
CLOSED

- Replacethe traction unit.

Discharged battery. If the* battery check” optionisON, abattery discharge
agorithmiscarried out. Whenthe chargelevel is10%, thisalarmis
ignalled and the current isreduced to the haf of the programmed level.
TheDual AC2traction unit hasan erroneous configuration. Using the
programming consoleit ispossibleto set the unit correctly accordingtothe
truck configuration:

(0)double pedal version,

(1) manua inversor version,

(2)withinversor onthearmrest.

(3)arm comand + direction sel ector on the steering column

Failure onthe contactor driver. Check the main contactorscoils
andtherdevantwirings.

2C GAINACQUISITION Thiswarningcommunicatesthat thelogicisin phaseof input acquigition. In

2E.  HANDBRAKE

thisphasethelogic doesn't start.
Failure on parking brake. Check: the parking brake microswitch and the
relevant cables.
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DUALAC2TRACTION SLAVEUNIT

CODE ALARM
61 WATCH-DOG

62 EEPROM KO

63 LOGICFAILURE#3
64 LOGICFAILURE#2

65 LOGICFAILURE#1

66 VMNLOW

67 VMNHIGH

68 CONTACTOR OPEN
69 STBYIHIGH

DESCRIPTION

Itisaself-diagnostic test within thelogic between the Master and Slave
pcontrollers. Thisalarm could a so be caused by the canbus mal functioning
or datatransmissioninterferences. Therefore, beforereplacingtheDual AC2
unit check the correct canbusfunctioning and thegenera turck insulation.
Faultintheareaof memory inwhich the adjustment parametersare stored;
thisalarminhibitsthetruck operation, but the controller will usedefault
parameters. If the defect persistswhen the key isswitched OFF and ON
again, replacethelogic. If thealarm disappears, remember that the
parametersprevioudy stored have been del eted and repl aced by the default
values(seeadjusting tables).

Logic defect. Replacethetraction unit.

Fault in the hardware section of thelogic boardwhich managesthe phase

voltage feedback. Check the power cables connected to theleft traction

motor. If thefaultisnot caused by external reasons, replacethe Dual AC2
tractionunit.

Thisalarm signa sthat theinterruption of protection against undervoltage/

overvoltage hasbeentriggered. The possiblereasonsare:

a. Red battery undervoltage/ overvoltage, or voltagelossafter thtignition
key or after the battery connector

b. Faultinthe hardware section of thelogic board which controlsthe
overvoltage protection. Logic defect. Replacethe tractionunit.

c. Thedarm appearsalsowhen one or more phasesof theleft traction
motor doesn't present acorrect insulation. Check themotor insulation
(with deconnected battery): it must be higher than 1 Mohm. Otherwise
check the power cablesinsul ation to the motor.

FailureintheVMN test. Thistest startswhen theignition key isturned ON.

Thealarm appearsif thereisacreepage on one or more phases; check

the connections of the 3 power cables from the Slave unit totheleft traction

motor and the cables condition also. In order to point out if thefaultis

produced by aninternal or external causeinvert the connection of the
tractionmotors. It means Slaveto right motor and Master to |eft motor.

If the problem jumpson the Master it meansthat theleft traction motor is

demaged, otherwisereplacethetraction unit.

FailureintheVMN test. Thistest startswhen theignition key isturned on.

Thealarm appearsif one or more pover cablesare not connected; check

the connections of the 3 power cables from the Slave unit to theleft traction

motor and the cables condition also. In order to point out if thefaultis
produced by aninternal or external causeinvert the connection of the
tractionmotors. It means Slaveto right motor and Master to |eft motor.

If the problem jumpsonthe Saveit meansthat theright traction motor is

demaged, otherwisereplacethetraction unit.

Failureonthecontactor driver.

- Check main contactor coil and relevant wirings.

Failureonthecurrent sensor.

- Replacethetraction unit.
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CODE ALARM

70 CAPACITOR
CHARGE

Vb D1

71  HIGH
TEMPERATURE

72 MOTOR
TEMPERATURE

F1

DESCRIPTION

Whenthekey isswitch ON, theinverter triesto charge the capacitor
through apower resistance, and check if the capitor arecharged withina
timout. If they do not charge, andarmissignalled;

themain contactor isnot closed.

- Check the negative connection.

Check voltageintheinput of the key. Battery voltage must be present.
Executeashort circuit between thekey terminals.

Replacethetraction unit.
Traction
PB1 S1 TTTTTTTTTTTTTTTTTTTTTTTT power
| capacitor
|
<+—

Master or Slave or both temperaturesare higher than 75°C. The maximum
current isreduced proportionaly to thetemperatureincrease. At 100°C the
max current of both invertersisreducedto zero. If thealarmissignalled
whenthecontrolleriscold:

- Replacethetraction unit.

Thiswarningissignalledif the sensor of the right motor isopened (digital

Sensor)

- identify theon wiring diagram the connector J1 (J7 on 1/O card):

- If between the positive pin (3) and negative pin (4) thereis5V = the
Sensor isopen

- If between the positive pin (3) and negative pin (4) thereisOV = the
sensor isclosed

If it occurswhen themotor iscold, check:

a thesensorisclosed

b: between the positive pin (3) and negative pin (4) of theconnector J1 (J7
on1/O card) thereisOV

- if"a"and"b" conditionstake placereplacethelogicunit .

- 5V must be present on the positive pin (1) and negative pin (2) inthel/O
card connector J7 (with thewiring diagram J1 connector disconnected).
Inthe opposite case, replacethel/O card.
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73 ENCODERERROR

~
H\q

sensor

Vg

Encoder failure.

Thisaarmindicatesthat the encoder informationisnot correct or isnot
present.

Theencoder transmitssigna sonly whenthemotor isrunning. Theadarmis
detected by thelogicswhenit exceeds 20Hz.

Therefore, if an error signal appears on the dashboard and the operator
usesthereset key with the machine stopped, the alarm disappears-
however, it remainsstoredinthelogic.

If thealarm signal startsbeforereaching 20Hz, the problem can be
attributed to apossiblewrong insulation of apower cableontheframe.
without the encoder correct signals, the machineremainsstill or movesvery
dowly. To determinewhether the problemisto be attributed to the encoder
or tothelogic,proceed asfollow.

Set the SLIPCONTROL on OFF and speeding up slowly.

Please notethat the engine speed increase does not necessary mean that the
problemislinked to theencoder. Any of thefollowing components may
haveafault:

- Thelogicinterna circuit

- Theencoder

- Thewiring

Youmay useadigital or analogue multemeter to determinewherethe
problemislocated.

Speed sensor basic el ectric diagram.

{_-B-. Thefigureshowsonly onesigna (A).

Theencodersused havetwo equa signals, witha

JLIL iy phase difference of 90°(A-B).

1. Connect the multemeter positive point (red) to

theencoder positiveterminal.
B 2. Connect the multemeter COM point (black)

totheencoder signal (A).

According to theengine position, thefollowing

vaueswill bedisplayed:

lowsgnd: 0.5-1.5 Vot

highsgnd.: 10.5-11.5 Vol

| ntermedi ate val ues cannot be read asthe motor

isstopped.

If themotor isrunning, themultemeter will
automaticaly read theMv (mediumvaue)
Mv= 5.5-6.5Volt

Carryingout thistest directly onthelogic
connector, you candetermineif thesignalsare

10.511EF ——

good (see above-mentioned description) or if the
channelsare open or in short circuit

313

If thesignalsaregood, the problem should be
attributed to the e ectronic control.

. Inthe contrary caserepeat thetest directly onthe
encoder connector. If the problem persiststo
replace the encoder.
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74 THERMIC SENSKO

75 SAFETY
76 CAN BUSKO

77  WAITING
FOR NODE

78 AUXOUTPUTKO
79 DRIVERSHORTED

80 CONTACTOR
DRIVER
81 COIL SHORTED

82 VACCNOT OK

Thevauesindicated by thetemperature sensor of the inverter arealways
checked andif they are out of range thiswarning appears.
- Replacethelogicunit.
Replacethelogicunit.
Comunicationfailure betweenthelogic units: traction (Master & Save),
lifting, Mhyrio and all the cards. Theaarm appearsif:
- CANH and/or CAN L signalsdeconnected
- thereisno comunication from onelogic unit.
If the problem startsfrom one card the system recogni zesin which one;
CAN BUSKO OA : I/Ocard
CAN BUSKO 05 : Liftinglogicunit
CAN BUSKO 03 : Madterlogicunit
CAN BUSKO . Slavelogicunit (no suffix after theaarm message)
- Beforereplacing any logic unititissuggested apreliminary check of the
CAN BUS connections.
Using the consol e, through connection numbersand selecting the
TESTER function, try to carry out alink with al thejunction knots
toward thedifferent logic units. Verify thelinks by, at least, one of the
sgnasfromthefield, i.e. microswitches, potentiometers. Whereyou
don’'treachthelink, thereisalineinterruption.
Timelagfault onthe CAN BUS comunication. The Slavelogic unit detects
wichlogicunit hasgenerated the problem
#4 The Slavelogic unit receivestheinformationscaming fromthe Master
logicunitwithatimelagfauilt.
Thefault can be caused by
- interference on the can bus. Check the CAN-BUS comunication.
- brokenlogic. Replacethetraction logic unit.
#5 The Savelogic unit receivestheinformationscaming fromthe
Liftinglogicunitwithatimelagfauilt.
Thefault can be caused by
- interference on the can bus. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacetheliftinglogic unit.
#9 The Savelogic unit receivestheinformationscaming fromthe
Mhyriologicunitwithatimelagfault.
Thefault can be caused by
- interference onthe CAN-BUS. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. ReplacetheMhyriologic unit.
Failure onthe contactor driver.
- Replacethe traction unit.
Failure onthe contactor driver.
Check the main contactors coilsand relevant wirings.
If thefailureisnot dueto external causes, replacethetractionlogic unit.
Failure onthe contactor driver.
- Replacethetractionunit.
Failure on the contactor driver. Check the main contactorscoilsand
relevant wirings. Control that there areno short-circuitsinthewiring and
that the coil resistancevalue iscorrect. If thefailureisnot dueto external
causesreplacethelogic unit.
Not used.
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84 PEDAL WIREKO

85 WRONGBATTERY

7A MASTERKO

Failure onthe accel eration potentiometer signal at rest. Thisalarm appears
when thereisaninterruption on the potentiometer positive (PPOT) or the
negative (NPOT). Check:

- Traction potentiometer (could be damaged)

- Traction potentiometer wiring.

Whenthekey isturned ON, the controller checksthe battery voltageand
comparesitwiththeSET BATTERY” parameter setting. If the actual value
1S20% higher or lower than thenominal value, thereisafault. Replacethe
battery with acorrect one.

Not used.

Not used.

Failureonthe Master module. Replacethe Dua AC2 traction unit.

Not used.

Not used.

8C GAINACQUISITION Thiswarningcommunicatesthat thelogicisinphaseof input acquisition.

ACZ2LIFTINGUNIT
31 WATCH-DOG

32 EEPROM KO

33 LOGICFAILURE#3
34 LOGICFAILURE#2

35 LOGICFAILURE#1

36 VMNLOW

Inthisphasethelogic doesn't sart.

Itisasdf-diagnostictest of logiclifting pcontroller . Thisalarm could aso be

caused by the canbus malfunctioning or datatransmission

interferences. Therefore, beforereplacing the AC2 lifting unit check the

correct canbusfunctioning and thegenera turck insulation.

Faultintheareaof memory inwhich the adjustment parametersare stored;

thisalarminhibitsthetruck operation, but the controller will usedefault

parameters. If the defect persistswhen the key isswitched OFF and ON
again, replacethelogic. If thealarm disappears, remember that the
parametersprevioudy stored have been del eted and repl aced by the default
vaues(seeadjustintables).

Logicdefect. Replacethelifting unit.

Fault in the hardware section of thelogic boardwhich managesthe phase

voltagefeedback. Check the 3 power cables connected to theliftilg motor.

If thefaultisnot caused by external reasons, replacethetraction unit.

Thisalarm signa sthat theinterruption of protection against undervoltage/

overvoltage hasbeentriggered. The possiblereasonsare:

a. Red battery undervoltage/ overvoltage, or voltagelossafter thtignition
key or after the battery connector

b. Faultinthe hardware section of thelogic board which controlsthe
overvoltage protection. Logic defect. Replacethe liftingunit.

c. Theaarm appearsa so when oneor more phasesof thelifting motor
doesn't present acorrect insulation. Check the motor insul ation(with
deconnected battery): it must be higher than 1 Mohm. Otherwise check
the insulation of the power cablesto the motor.

FailureintheVMN test. Thistest startswhen theignition key isturned ON.

Thealarm appearsif thereisacreepage on one or more phases; check

the connectionsof the 3 power cables fromtheLifting unit to thelifting

motor and the cables condition also. Inorder to point out if thefaultis

produced by aninterna or external cause connect thelifting motor.to one of
thetractionlogic units: Saveor Master. If the problem jumpsonthetraction
unit connected it meansthat thelifting motor isdemaged, otherwisereplace
thelifting unit.
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37 VMNHIGH Fallureinthe VMN test. Thistest startswhen theignitionkey isturned on.

38 CONTACTOR OPEN
39 SIBY IHIGH

40 CAPACITOR
CHARGE

Vb D1 F1

P —Tolo

41 HIGH
TEMPERATURE

42 MOTOR
TEMPERATURE

Theaarm appearsif one or more pover cablesare not connected; check
the connectionsof the 3 power cables fromtheLifting unittothelifting
motor and the cablesconditionaso. Inorder to point out if thefaultis
produced by aninternal or external cause connect thelifting motor.to one of
thetractionlogic units; Save or Master. If the problem jumpson thetraction
unit connected it meansthat thelifting motor isdemaged, otherwisereplace
theliftingunit.

Failure onthecontactor driver.

- Check main contactorscoilsand relevant wirings.

Failureonthe current sensor.

- Replacethelifting unit.

When thekey isswitch ON, theinverter triesto chargethe capacitor
through apower resistance, and check if the capitor arecharged withina
timout. If they do not charge, andarmissignalled;

themain contactor isnot closed.

- Check the negative connection.

- Check voltageintheinput of the key. Battery voltage must be present.

- Executeashort circuit betweenthekey terminals.

- Replacethelifting unit.

PB1 s1 7T T T power
capacitor

Logicunit temperatureishigher than 75°C. Themaximum currentis
reduced proportionaly to thetemperatureincrease. Thelogic unit stopsat
100°C. If thealarmissignalled when the chopper iscold replacethelifting
unit.

Thiswarningissignaledif the sensor of the right motor isopened (digital
sensor). If it occurswhen the motor iscold, check

- thesensor (it should be closed) and therelevant wiring loop.

- If everythingisOK replacethelogic unit.
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43 ENCODERERROR Encoderfailure.
Thisalarm indicatesthat the encoder informationisnot correct or isnot
present.

—
6?»

Vg

105115 ———

Theencoder transmitssigna sonly whenthemotor isrunning. Theadarmis
detected by thelogicswhenit exceeds 20Hz.

Therefore, if an error signal appears on the dashboard and the operator
usesthereset key with the machine stopped, the alarm disappears-
however, it remainsstoredinthelogic.

If thealarm signal startsbeforereaching 20Hz, the problem can be
attributed to apossible wrong insulation of apower cableon theframe.
without the encoder correct signals, themachineremainstill or movesvery
dowly. To determinewhether the problemisto be attributed to the encoder
or tothelogic,proceed asfollow.

Set the SLIP CONTROL on OFF and speeding up slowly.

Please notethat the engine speed increase does not necessary mean that the
problemislinked to theencoder. Any of thefollowing components may
haveafault:

- Thelogicinterna circuit

- Theencoder

- Thewiring

Youmay useadigital or analogue multemeter to determinewherethe
problemislocated.

{_B., Speed sensor basic el ectric diagram.

Thefigureshowsonly onesigna (A).

LML gy Theencodersused havetwo equa signals, witha

phasedifferenceof 90°(A-B).

1. Connect the multemeter positive point (red) to
theencoder positiveterminal.

(BJ 2. Connect the multemeter COM point (black)

totheencoder signa (A).

According to theengine position, thefollowing

vaueswill bedisplayed:

lowsgnd: 0.5-1.5 Vot

highdgnd: 10.5-11.5 Vol

I ntermedi ate val ues cannot be read asthe motor

Isstopped.

If themotor isrunning, themultemeter will
automatically read theMv (mediumvalue)
Mv= 5.5-6.5Volt

Carryingout thistest directly onthelogic
connector, you can determineif thesignalsare

good (see above-mentioned description) or if the
channelsare openor inshort circuit

03-1.5

If thesignalsaregood, the problem should be
attributed to the e ectronic control.

' Inthecontrary caserepeat thetest directly onthe
encoder connector. If the problem persiststo
replacethe encoder.



1,2-2,0tAC. Electric
chaper SG00 SERVICE MANUAL 36001007
CODE ALARM DESCRIPTION

44 THERMIC SENSKO Thevauesindicated by thetemperature sensor of theinverter aredways
checked and if they areout of rangethereisawarning.
- Replacethelogicunit.

45 SAFETY Thisaarm appearsif the connection between the pins5 and 11 on the JFP
connector isopen.
46 CANBUSKO Comunicationfailure betweenthelogic units: traction (Master & Save),

lifting, Mhyrio and dl the cards. Theaarm appearsif:
- CANHand/or CAN L signalsdeconnected
- thereisno comunication from onelogic unit.
If the problem startsfrom one card the system recognizesinwhich one:
- CAN BUSKO 0A:I/O0
- CAN BUS KO 00: arm card
- CAN BUS KO 03: Master
- CAN BUSKO 04: Save
- CAN BUSKO : Liftinglogicunit (nosuffix after thedarm message)
- Beforereplacing any logic unit itissuggested apreliminary check of the
CAN BUS connections.
Using the consol e, through connection numbersand sl ecting the
TESTER function, try to carry out alink with al thejunction knots
toward thedifferent logic units. Verify thelinksby, at least, one of the
sgnasfromthefield, i.e. microswitches, potentiometers. Whereyou
don’'treachthelink, thereisalineinterruption.
47  WAITING Timelagfault onthe CAN BUS comunication. TheLifting logic unit detects
FOR NODE wichlogic unit hasgenerated the problem
#4 TheLiftinglogic unit receivestheinformationscaming fromthe Save
logicunitwithatimelagfauit.
Thefault can be caused by
- interference on the can bus. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacethetractionlogic unit.
#3 TheLiftinglogic unit receivestheinformationscaming from the Master
logicunitwithatimelagfault.
Thefault can be caused by
- interference on the can bus. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacethetractionlogic unit.
#9 TheL.iftinglogic unit recelvestheinformationscaming fromthe
Mhyriologicunitwithatimelagfault.
Thefault can be caused by
- interferenceonthe CAN-BUS. Check the CAN-BUS comunication.
- fasecontact. Check the connectionsof CAN H and CAN L wires.
- brokenlogic. Replacethe Mhyriologic unit.
48 AUXOUTPUT KO  Falureonthecontactor driver.
- Replacethe liftingunit.
49 DRIVERSHORTED Failureonthecontactor driver.
Check themain contactors coilsand relevant wirings.
If thefailureisnot dueto externa causes, replacethelifting logic unit.

50 CONTACTOR Failureonthecontactor driver.
DRIVER - Replacethelifting unit.
51 COIL SHORTED Failure on the contactor driver. Check the main contactorscoilsand

relevant wirings. Control that thereare no short-circuitsinthewiring and
that the coil resistancevaue iscorrect. If thefailureisnot dueto externa
causesreplacethelogic unit.
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52 VACC NOT OK Failureonthelifting potentiometer sgna at rest. The alarm pointsout

that thevoltage val ue detected on thelifting potentiometer is1\Volt
higher than theleast value programmed with the Vacc function. Check:
- Thetlifting potentiometer (it could be damaged or not correctly
calibrated)
- Thelifting potentiometer wiring.
- Carry out theVacc setting again.
53 INCORRECT START Incorrect sequencefromthe start. Check:
- Control valvemicroswitcheisand relevant wires.
If thefailureisnot dueto external causesreplacethetractionlogic unit.
54 PEDAL WIREKO Failureonthelifting potentiometer signd at rest. Thisalarm appears
when thereisaninterruption on the potentiometer positive (PPOT) or the
negative (NPOT). Check:
- lifting potentiometer (could be damaged)
- lifting potentiometer wiring.
55 WRONGBATTERY  Whenthekeyisturned ON, the controller checksthe battery voltage and
comparesitwiththe“SET BATTERY” parameter setting. If theactud value
1S20% higher or lower than thenominal value, thereisafault. Replacethe

battery with acorrect one.
56 REMOTEINPUT Incorrect starting procedure.
57 WAITING TheLiftinglogic unit receivestheinformationscaming fromthe
Mhyriologicunitwithatimelagfault.
Thefault can be caused by

- interferenceonthe CAN-BUS. Check the CAN-BUS comunication.
- falsecontact. Check the connections of CAN H and CAN L wires.
- brokenlogic. Replacethe Mhyriologic unit.

58 I=0EVER Failureonthe current sensor. Replacethelifting unit.
59 Not used.
4A Not used

4C BATTERY_LOW Discharged battery. If the* battery check” optionisON, abattery discharge
algorithmiscarried out. Whenthechargeleve is10%, thisalarmis
signalled and the current isreduced to the half of the programmed level.

5A CHOPPER Thelifting unit hasan erroneous configuration. Using the programming
NOT CONF. consoleitispossibleto set the unitcorrectly according to thetruck
configuration:

a. (joystick ON) control valveversion
b. (joystick OFF) fingertip - joystick version.
4E Not used.

5C GAINACQUISITION Thiswarningcommunicatesthat thelogicisin phaseof input acquisition. In
thisphasethelogic doesn't start.

5E Not used.
MHYRIOUNIT
Al EEPROM KO Faultintheareaof memory inwhich the adjustment parametersare stored;

thisalarm inhibitsthetruck operation, but the controller will use default
parameters. If the defect persistswhen the key isswitched OFF and ON
again, replacethelogic. If theaarm disappears, remember that the
parameters previously stored have been deleted and replaced by
thedefault values.

A2 DRIVERSHORTED Thetransstor that controlsthelifting andlowering vavespostivesupply is
closed whenit should be open. Replace thelogic unit.
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A3 CANBUS KO Failurewiresconnecting thelogic units: traction (Master & Slave), lifting,
Mhyrioandall thecards.
A4 FFVALVES Replacethelogicunit.
A5 DRIVEROPEN Thetrans stor that controlsthelifting and lowering val vespositivesupply is

openwhen it should be closed. Replacethelogic unit.

A6 DRIVEREPVGR1  Oneor moreMOScontrollingthevavesareinshort-circuit.
Replacethelogicunit.

A7 DRIVEREPVGR2  Oneor moreMOS controlling thevalvesareinshort-circuit.
Replacethelogicunit.

A8 DRIVEREPV GR3  Oneor moreMOScontrollingthevavesareinshort-circuit.
Replacethelogicunit.

DASHBOARD
di the dashboard doesn't receive information from thetraction Master unit.
d2 the dashboard doesn't receiveinformation fromliftinglogic unit.
d4 the dashboard doesn't recelveinformation from traction Slave unit
ds thedashboard doesn't receiveinformation fromjoystick card.
bl the dashboard doesn't receiveinformation from 1/O card (Input output)
b2 the dashboard doesn't receiveinformation from Mhyrio unit
b4 the dashboard doesn't recelveinformation fromlightscard

Combinationsof theabovealar msasfollows:

d3 di+d2

d5 di+d4

dé d2+d4

d7 d1+d2+d4
dA d2+ds
dB d1+d2+d8
dC d4+d8
db d1+d4+d8
dE d2+d4+d8
dF d1+d2+d4+d8
b3 b1+b2

b5 bl+b4

b6 b2+b4

b7 bl+b2+b4

FINGERTIPS/JOYSTICKS(NOT SHOWN BY THE CONSOLE)

E1l Not used.

E2 BADLIFTPOT Failureonthelifting potentiometer inthefingertips/ joysticksgroup.
Check, and if necessary replacetherelevant fingertip/ joystick.

E3 BADTILT POT Failureonthetilting potentiometer inthefingertips/ joysticksgroup.

Check, and if necessary replacetherelevant fingertip/ joystick
E4 BADSIDESH.POT Failureonthesdeshift potentiometer inthefingertips/joysticksgroup.
Check, and if necessary replacethereevant fingertip/ joystick.

E5 BADIVPOT Failureon the 4th way potentiometer inthefingertips/ joysticksgroup.
Check, and if necessary replacethereevant fingertip/ joystick.
E6 BADV POT Failureon the 5thway potentiometer inthefingertips/ joysticksgroup.

Check, and if necessary replacetherelevant fingertip/ joystick.

E7 INCORRECT START Incorrect start sequence.

E8 BADPOTENTIOMETER

BF FW+BW Incorrect start sequence. Check, and if necessary replacetheforward
pushbutton (PB3), the backward pushbutton (PB2) and therel evant
cablesonthearm.
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CODE ALARM DESCRIPTION

LIGHTSCARD (NOT SHOWNBY THE CONSOLE)

C1

C2
C3
C4

C5
C6

C7
C8

STOP-OPEN Failure onthe stop lights. Check the bul bs of the stopstreetlightsand the
relevant cables.
Not used.
Not used.

RETRO-OPEN Failure onthe backup lights. Check the bulbs of the backup streetlightsand
therelevant cables.

C1+C4 Failure onthe stop and the backup lights. Check therelevant bulbsand the
cablesof bothlight types.
Not used.
Not used.
Not used.

| /O CARD (NOT SHOWN BY THE CONSOLE)

81

TRACTION Incorrect start sequence (control valveversion). Check:
INCORRECT START - forward, backward microswitchesand relevant cables,
- parking brakemicro and relevant cables.
LOGICFAILURE L ogic defect (control valveversion).
PEDAL WIREKO Failure on theaccel eration potentiometer signal at rest. Check:
- traction potentiometer (could be damaged or not correctly calibrated);
- traction potentiometer wiring.
BAD MICROSWITCH
Not used.
Not used.
Not used.
PUMPINCORRECT START
TRACTION Alarm 81+ alarm 88
AND PUMP
INCORRECT START

ALARM COMBINATION

81-26 INCORRECT START traction pedal
56-88 INCORRECT START mechanicdigtributor
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PARAMETER SETTING TABLE
DUAL AC2 TRACTION UNIT
PROGRAMMEDLEVEL
PARAMETER
UNIT 0 1 2 3 4 5 6 7 8 9

ACCELERATIONDELAY (*) SC 1 15 2 25 | 3 35 4 45 5 55
RELEASEBRAKING (**) SC 55 | 50| 45| 40 | 35| 30| 25 |20 | 15| 10
INVERSBRAKING (**) SFC 55 | 50| 45| 40 | 35| 30| 25 |20 | 15| 10
PEDAL BRAKING (**) SC 55 | 50| 45| 40 | 35| 30| 25 |20 | 15| 10
SPEEDLIMITBRAKING(**) | SEC 89 | 83| 77| 71 | 66 | 60| 55 |49 | 44 | 38
BRAKECUTBACK (**) SC 55 | 50| 45| 40 | 35| 30| 25 |20 | 15| 10
MAX SPEED FW HZ (9] &0 %b M0 | 125 | 140 | 155 |10 | 185 | 200
MAX SPEED BW HZ (9] 0 % M0 | 125 | 140 | 155 |10 | 185 | 200
CURVECUTBACK % 10 0] 0 40 0] 70 &0 D 100
CUTBACK SPEED %MAX SPEED 10 2 0 40 0] & 70 &0 D 100
FREQUENCY CREEP HZ 03 | 06| 09| 12 | 15| 18| 21 |24 | 27 | 30
MAXIMUM CURRENT % IMAX 47 53 3 &4 70 76 4 8 A 100
ACC.SMOOQOTH

INV.SMOOTH

STOPSMOQOTH HZ

AUXILIARY TIME FC 0 02| 04| 08| 1 15 2 3 4 5

(*) TheaccelerationtimeshownisthetimefromOHzto 100 Hz. Thisistheideal ramp calculated by the
software; thereal ramp could change according to the motor parameters setting and, obvioudy, according
totheload.

(**) Thebraking featureisbased upon deceleration ramps. Thevaue showninthetableisthetimeto
decreasethe speed from 100 Hz to O Hz. Thisistheideal ramp cal culated by the software; thereal ramp
could change according to the motor parameters setting and, obviously, according to theload.
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PARAMETER SETTING TABLE

AC2 LIFTING UNIT

PROGRAMMEDLEVEL
PARAMETER

UNIT 0 1 2 3 4 5 6 7 8 9
ACCELERATIONDELAY (*) SFC 05 |1 07| 10| 14 |19 | 25| 32 |40 |48 | 55
DELERATIONDELAY (**) FC 05 |1 07| 10| 14 |19 | 25 | 32 |40 |48 | 55
MAX SPEED UP HZ (6] 0 b M0 | 125 | 140 | 1% | 170 | 185 | 20
MIN SPEED UP HZ 120 | 135| 150| 165| 180 195| 210 | 25 | 240 | 255
SPEED FINE (ALL) (***) HZ - - - - - - -
MAXIMUM CURRENT %IMAX 47 3 5¢] 4 70 76 & 8 A 100
AUXILIARY TIME SFC 0 02| 04| 08 | 10 15| 20 |30 |40 [ 50

(*) TheaccelerationtimeshownisthetimefromOHzto 100 Hz (maximum selectablespeed). Thisistheidesl
ramp cal culated by thesoftware; thereal ramp coul d changeaccordingtothemotor parameterssettingand,
obvioudly, accordingtotheload.

(**) Thedecdlerationtimeshowninthetableisthetimefrom 100HztoOHz. Thisistheideal rampcal cul ated
by the software; thereal ramp could change according to themotor parameters setting and, obviously,
accordingtotheload.

(***) AdjustablewithalHzresolutionintheOto200Hz range.
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PAGINA INTENZIONALMENTE BIANCA
INTENTIONALLY LEFT BLANK
PAGE INTENTIONNELLEMENT BLANCHE
ABSICHTLICH FREIGELASSENE SEITE

PAGINA INTENCIONALMENTE BLANCA
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MAPS FOR USING
THE CONSOLE

TRACTION
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NECESSARY SETTINGAFTER REPLACINGTHETRACTIONLOGICUNIT

1. TRACTIONACQUISITION seefollowing pages
2.  ADJJSTBATTERY seefollowing pages
3. STEERINGPOTENTIOMETER seefollowing pages
4.  VaccPROGRAM seefollowing pages
5. STEERTABLE seefollowing pages
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DESCRIPTION OF THE CONSOLE STANDARD MENU
DUAL AC2 MASTER TRACTION UNIT

The console can be connected to thetraction logic unit in two different ways:

1.  Directly, by meansof aninterface cablein the concerned connector of thetractionlogic unit.
2. By connecting the consolein another logic unit (pump or Mhyrio) and selecting therelevant connection
number asshown inthemap here below.

48V 350A 00000

AC2P2B D CE1.06

| |
O O

O
O

* CONFIG.MENU *
SETMODEL

O m O
O O 0O

CONNECTEDTO
5

o o 0O
O 0O .

CONNECTEDTO
3

o 0o O
O m O

ARE YOU SURE?
YES=ENTERNO=0OUT

O m O
O O 0O

* CONHG.MENU *
SET MODEL

o o O
HE E BN

48V 280A 00000

DA2M2BC CE113

In casethe consoleisconnected to thelifting logic unit

PressROLL and PARAM together

PressENTER

Itisthe connection number of thelifting logic unit.

Press SET and select the connection number of thetraction logic unit

Itisthe connection number of theMASTER tractionlogic unit

PressOUT

CONNECTION NUMBERS
Press ENTER 3 TRACTION MASTER
tocorfirm 4 TRACTION SLAVE

5 PUMP

9 MHYRIO

11 DASHBOARD

PressROLL, OUT and SET together

Connected tothe MASTER tractionlogic unit
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DESCRIPTION OF THE CONSOLE STANDARD MENU
DUAL AC2 TRACTION UNIT MASTER MENU

— CONNECTED TO 3

HOUR COUNTER
BATTERY CHECK
HYDRO KEY ON
STOP ON RAMP
AUX INPUT #1

PEDAL BRAKING
SET TEMPERATURE

STEER TABLE

RUNNING/ KEY ON
ON/OFF

ON/OFF

ON/OFF
EXCLUSIVE HYDRO
OPTION #1

CUT BACK SPEED
ANALOG/DIGITAL
ANALOG/DIGITAL/
NONE

OPTION #1

HEADING
MAIN MENU
— ACCELERATION DELAY 0.9
RELEASE BRAKING 0-9
INVERS. BRAKING 0-9
ARAMETER PEDAL BRAKING 0-9
CHANGE _ |—{SPEED LIMIT BRAK. 0-9 SET MODEL
BRAKE CUTBACK 0-9
MAX SPEED FORW Hz
MAX SPEED BACK Hz
CUTBACK SPEED Hz
CUTBACK SPEED 2 Hz
CUTBACK SPEED 3 Hz
FREQUENCY CREEP Hz
MAXIMUM CURRENT 0-9
ACC. SMOOTH 1-1.5 Hz
INV. SMOOTH 0.4-15 Hz
STOP SMOOTH 5-20 Hz
AUXILIARY TIME Sec
SET OPTIONS
MOTOR VOLTAGE %
FREQUENCY Hz
ENCODER Hz
SLIP VALUE Hz
CURRENT RMS A
TEMPERATURE °C
TEMPERATURE #1 not used
TEMPERATURE #2 not used
ACCELERATOR v
TESTER || STEER ANGLE °
INTERNAL WHEEL CUTBACK % i
FORWARD SWITCH ON-OFF ADJUSTMENTS
BACKWARD SWITCH ON-OFF
ENABLE SWITCH ON-OFF
SEAT SWITCH ON-OFF
CUTBACK SWITCH ON-OFF
CUTBACK SWITCH 3 ON-OFF
BRAKE SWITCH ON-OFF
EXCLUSIVE HYDRO ON-OFF
BRAKE PEDAL POT. not used
HAND BRAKE ON-OFF
VOLTAGE BOOSTER v
BATTERY VOLTAGE v
BATTERY CHARGE %
SAVE
PARAMETER
RESTORE
PARAMETER
ALARMS CODE
h,  N°, C°
|
PROGRAM
Vs VACC SETTING MIN/MAX
[
STEER
TABLE INOT AVAIBLE |

SET POT BRK MIN
SET POT BRK MAX
SET BATTERY TYPE
ADJUST BATTERY
MAX STEER RIGHT
MAX STEER LEFT
SET STEER 0-POS
SET STEER RIGHT
SET STEER LEFT
THROTTLE 0 ZONE
THROTTLE X ZONE
THROTTLE Y ZONE
ADJUSTMENT #02
ADJUSTMENT #01
MAIN CONT VOLT
AUX OUTPUT VOLT

RV
.V
48/72/80/96
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DESCRIPTION OF THE CONSOLE STANDARD MENU
DUAL AC2 TRACTION UNIT SLAVE MENU

—| CONNECTED TO

_|

NOT AVAILABLE

HEADING
MAIN MENU
— 1
PARAMETER
CHANGE NOT AVAILABLE N
SET OPTIONS
MOTOR VOLTAGE %
FREQUENCY Hz
ENCODER Hz
SLIP VALUE Hz
CURRENT RMS A
TESTER TEMPERATURE °C
SEAT SWITCH ON-OFF
FORW. SWITCH ON-OFF ADJUSTMENT
BACK. SWITCH ON-OFF
ENABLE SWITCH ON-OFF
VOLTAGE BOOSTER %
BATTERY VOLTAGE v
SAVE
PARAMETER
RESTORE
PARAMETER
ALARMS CODE
h, N°e, C°
]
PROGRAM
VACC VACC SETTING MIN/MAX
STEER

TABLE

NOT AVAILABLE

SET BATTERY TYPE
ADJUST BATTERY
AUX OUTPUT VOLT

48/72/80/96
Y
RAY
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MAIN MENU: PARAMETER CHANGE (MASTER connection number 3)
Select the program P on the dashboard beforeworking with themain menu PARAMETER CHANGE.

DA2M2B C CE113
48V 280A 00000

O O 0O

MAIN MENU
PARAM. CHANGE

O 0O 0O

O m O PressENTER

O m O PressENTER

ACCELER/DELAY
REL EASEBRAKING
NVERSION BRAKING

PEDAL BRAKING

SPEED LIMIT BRAKING
BRAKECUTBACK

MAX SPEED FORWARD
MAX SPEED BACKWARD
CUTBACK SPEED 1
CUTBACK SPEED 2
CUTBACK SPEED 3
CURVECUT BACK
FREQUENCY CREEP

MAXIMUM CURRENT
ACC.SMOOTH
NV.SMOOTH

STOPSMOOTH
AUXILIARY TIME

determinestheaccel erationramp.
control sthedecel erationrampwhenthetravel pedal isrel eased.

control sthedece erationrampwhenthedirectionswitchisinverted
duringthetravel.

determinesthedecel erationrampwhenthetravel pedal isreleasedand
thebrakepedal switchisclosed.

decelerationrampwhenthepedal positionispartly released, not
completely.

determinesthedecel erationrampwhenthespeed reductioninput
becomes activeandthemotor slowsdown.
determinesthemaximumspeedinforwarddirection.
determinesthemaximumspeedinbackwarddirection.
speedreductionwhenthecutback switchisactive. Turtlefunction.
speedreductionwith brakepedal pressed.

speed reduction enabledwhentheC10signal islow.
speedreductionincurve.

minimum speedwhentheforward or reverseswitchisclosed, butthe
acceleratorisdightly pressed.

thischangesthemaximumcurrent of theinverter.
thisdelaystheaccelerationrampfromOhzto* stopsmooth” value.

thisdelaysthedecel erationramp of theinversionfrom* stop smooth”
valuetoOhz.

reference speed for the parametersACC. SMOOTH and INV. SMOOTH
timedelay whenanhydraulicsteeringfunctionrequestisswitched off.

Scroll theparametersusing ROL L and savethenew valuespressing OUT and after ENTER
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MAIN MENU: TESTER (MASTER connection number 3)

DA2M2B C CE113
48v 280A 00000

O | 0O PressENTER
O O O

MAIN MENU
PARAM. CHANGE

m O 0O
= PressROLL

MAIN MENU
TESTER

O m 0O PressENTER
O O O

MOTOR VOLTAGE
FREQUENCY
ENCODER
SLIPVALUE
CURRENT RMS
TEMPERATURE
TEMPERATURE #1
TEMPERATURE #2
ACCELERATOR
STEERANGLE
BRAKE PEDAL POTI )
INTERNAL WHEEL CUTBACK Scroll theparametersusng ROLL.
SEAT SWITCH
FORWARD SWITCH Press OUT to escape.
BACKWARD SWITCH
ENABLE SWITCH
BRAKE SWITCH
CUTBACK SWITCH
EXCLUSIVEHYDRO
HAND BRAKE
VOLTAGE BOOSTER
BATTERY VOLTAGE
BATTERY CHARGE
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MAIN MENU : SAVE PARAMETER (MASTER connection number 3)
DA2M2BC CE113
48V 280A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
O O PressROLL
O o O
MAIN MENU
TESTER
O O PressROLL
O o O
MAIN MENU
SAVE PARAM
O m O PressENTER
O O O
Select the box (0-31) where you want to save the program:
SELECT Mod 00 = Program number
FREE/DA2M2B C = Program version stored
SELECT Mod00 SELECT Mod00
FREE DA2M2B C
O m O PressENTER O | O PressENTER
O O O O O O
OVERWRITEDATA?
READING........
RUN ALL PARAMETERS YES=ENTERNO=0OUT
MAIN MENU O m 0O o o o
SAVE PARAM O o O O m O
PressENTER PressOUT
toconfirm to escape
READING........ MAIN MENU
RUN ALL PARAMETERS SAVEPARAM

MAIN MENU
SAVEPARAM
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MAIN MENU : RESTORE PARAMETER (MASTER connection number 3)

DA2M2BC CE113
48V 280A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
O O PressROLL
O O O
MAIN MENU
TESTER
B O O PressROLL
O O O
MAIN MENU
SAVE PARAM
m O O PressROLL
O O O
MAIN MENU
RESTORE PARAM
O m O PressENTER
O O O
SELECT Mod 0o SELECT Mod 00 = Program number
DA2M2B C FREE/DA2M2B C=Program version stored
O O O PressROLL to select the box (0-31) whereyou
B O O want to savethe program
OVERWRITEDATA?
YES=ENTER NO=0OUT
O m O O O 0O
O O 0O O m O
PressENTER PressOUT
toconfirm to escape
STORING........ MAIN MENU
RUN ALL PARAMETERS RESTORE PARAM
MAIN MENU
RESTORE PARAM
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MAIN MENU : ALARM (MASTER connection number 3)
DA2M2B C CE113
48V 280A 00000
O m O PressENTER
O O 0Od
MAIN. MENU

PARAM.CHANGE

PressROLL until reaching MAIN

B O O
O O O4d MENU ALARM
MAIN. MENU
> ALARM <
O | 0 PressENTER
O O 0Od
no alarms stored max 5 alarms stored
[ [
NONE ALARM CODE
00000h #00 0°C 23h 2 25°C

hourmeter  no.alarms temperature

PressOouT |00 O O O m O
O m O === PressENTER
CLEARLOGBOOK
YES=ENTERNO=0UT
O m O O o O
O o o O m O
PressENTER PressOUT
toconfirm to escape
AREYOU SURE?
YES=ENTERNO=0UT
O m O O o O
O O O O m O
PressENTER PressOUT
toconfirm to escape
LOGBOOK CLEARED

(PRESSOUT)
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MAIN MENU: PROGRAM VACC. (MASTER connection number 3)

Thissetting must be made with the parking brake rel eased

DA2M2B C CE113
48V  280A 00000
O | 0O PressENTER
O O O
MAIN MENU

PARAM.CHANGE

m O Od : .

O O O PressROLL until reaching the program VACC
MAIN MENU

PROGRAM VACC

O = O PressENTER

O O Od

\gAGCCSE'T ' NlGG Thesearethe old parametersstored

O | 0O PressENTER

O O Od

VACCSETTING Reset of the parameters
00 00

%Lﬁ; Select theforward direction
Presstheaccelerator pedal dowly until the maximum stroke

- 1

VACCSETTING
06 4+ 16

O O 0O .

O m O PressOUT keeping theacc. pedal pressed

AREYOU SURE?

YES=ENTERNO=0UT
O | O PressENTER to confirm and release the pedal
O O 0Od

Repeat the same oper ation selecting thebackwar d direction.
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STEERING POTENTIOMETER ADJUSTMENT (MASTER connection

number 3)

The setting of the steering potentiometer ismadein the MASTER (connection number 3) of thetractionlogic
unit, that isautomaticaly sel ected when the consoleisfisically connected tothe MASTER unit.

DA2M2BC CE113
48V 280A 00000

| |
O O

O
O

* CONHG. MENU *
SET MODEL

m O O
O 0O 0O

* CONFIG.MENU *
SET OPTIONS

m O O
O 0O 0O

* CONFHG.MENU *
ADJUSTMENTS

O m O
O 0O 0O

SET POT BRK MIN
SET POT BRK MAX
SETBATTERY TYPE
ADJUST BATTERY

MAX STEERRIGHT
MAX STEERLEFT
SET STEER 0-POS

SET STEERRIGHT
SET STEERLEFT
THROTTLEOZONE
THROTTLEX ZONE
THROTTLEY ZONE
ADJUSTMENT #02
ADJUSTMENT #01
MAIN CONT VOLT
AUX OUTPUTVOLT

PressROLL and PARAM together
PressROLL
PressROLL
PressENTER
WV Scroll theparametersusngROLL
Vv
48/72/80/96 | 1.Select MAX STEER RIGHT (pressng ENTER
LV to deletethe old parameter) with thewheel sturned
completely right and storethe parameter pressing
.V OUT andthen ENTER to confirm. (Thisvalue
.V correspondsto themin. voltage)
2.5V
2.Select MAX STEER LEFT (pressing ENTERto
° deletethe old parameter) with thewheelsturned
o completely left and storethe parameter pressing
% OUT andthen ENTERto confirm. (Thisvaue
% correspondsto themax. voltage)
.20
1-9 3. Select SET STEER 0-POS (pressing ENTER to
1-9 deletethe old parameter) with straight wheelsand
.V storethe parameter pressing OUT andthen ENTER
.V to confirmthenew value.
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STEER TABLE (MASTER connection number 3)
Select thetype of truck according to the 3 wheelsor 4 wheel s configuration.
OPTION#1 3WHEELS 1,2-2,0tAC
OPTION #2 AWHEELS 1,2-2,0tAC
OPTION #3 cenTAURO 160-200 L AC/C4E 160-200 NL AC
DA2M2B C CEL13
48V 280A 00000
HE O N PressROLL and PARAM together
o O ad
* CONFIG. MENU *
SET MODEL
m O 0O PressROLL
o O oad
* CONFIG. MENU *
SET OPTIONS
O m 0O PressENTER
o o oad
HOUR COUNTER RUNNING/ KEY ON
BATTERY CHECK ON/OFF
HYDROKEY ON ON/OFF
STOP ON RAMP ON/OFF
AUX INPUT #1 EXCLUSIVEHYDRO
OPTION #1 Scroll the parametersusing ROLL
CUT BACK SPEED

PEDAL BRAKING
SET TEMPERATURE
STEERTABLE

ANALOG/DIGITAL
ANALOG/DIGITAL/NONE
OPTION#1

OPTION #2

OPTION #3

Select OPTION #1 for the3wheelsand storetheparameter pressing OUT and then ENTER to

confirm.

Select OPTION #2for the4 wheelsand storetheparameter pressing OUT and then ENTER to

confirm.

Select OPTION #3 for the cenTAURO 160-200 L AC/C4E 160-200 NL AC and store the parameter
pressing OUT andthen ENTER to confirm.
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STOP ON RAMP (MASTER connection number 3)

PEDAL BRAKING
SETTEMPERATURE
STEERTABLE

DA2M2B C CEL113
48V 280A 00000
HE O N PressROLL and PARAM together
O O o
* CONFIG. MENU *
SETMODEL
B O O PressROLL
O O O
* CONFIG. MENU *
SET OPTIONS
O m 0Od PressENTER
O O O
HOUR COUNTER RUNNING/ KEY ON
BATTERY CHECK ON/OFF
HYDRO KEY ON ON/OFF
STOPONRAMP ON/OFF
AUX INPUT #1 EXCLUSIVEHYDRO
OPTION #1
CUT BACK SPEED

ANALOG/DIGITAL
ANALOG/DIGITAL/NONE
OPTION #1

OPTION #2

Select STOP ON RAM Pand changethe statususing PARAM or SET

and storethe parameter pressing OUT and then ENTER to confirm.

ON ACTIVATED
OFF DEACTIVATED

Scroll the parametersusing ROLL

After releasing the pedal sthetruck can stay still onaramp for about 1 second.
Thisparameter activates/deactivatesthisfunction.




Electric SERVICE MANUAL 1,2-2,0tA.C.
036-0410-07 e B3

SLIP CONTROL (MASTER connection number 3)

Thisfunctionisuseful tounderstandif atraction problemisduetotheencoder or not.
Incasethetruck stops or workswithlow speed with highconsumption of current (andrelevant alarmcodeshown
onthedashboard) itispossi bletodisabletheencoder for someseconds, nolonger, giventhat thel ogicunit cannot

control themotor any longer.

Do not work with thisconfiguration.

PARAM.CHANGE

DA2M2BC CE113
48V 280A (00000
O m O
PressENTER
O O 0O
MAIN MENU

SPECIAL ADJUST

HARDWARE SETTING

M O [O| PressROLL
o 0O O
* MENU *

M O O] PresROLL
O 0O 0O untlreachingALARM menu
MAIN MENU

ALARM

WiththeSLIP CONTROL OFF pushthe
O B O| posENTER accelerat_or pedal owly otherwisethemotor
O O O standsstill.
DESCRIPTION OF THE

ALARM CODE
O O . PressPARAM and SET
O O M| togeher

* MENU *

O m O
PressENTER
o o ol o
COMPENSATION Select SLIP CQNTROL ON or OFF and storethe
SLIPCONTROL ON/OEE parameter pressing OUT and then ENTER to confirm.
After that switch thetruck OFF and ON.
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The control of the battery L ED indication on the dashboard and the rel evant reduction of the speed are
managed by thetractionlogic unit.

L
(>: cReReR= Y P
N ;:"{}fi

E ‘ uﬁu <

Thedashboard reads only theinformation coming from thelogic unit and shows, using theled battery indicator,
the statusof the battery.

In order to havea precisereading of thelogic unit it isnecessary to set the parameter ADJUST
BATTERY everytimethetraction logic unit isreplaced or you received anew truck without battery.

ADJUST BATTERY SETTING

- Connect theanalyser
- Switchthetruck on

In order to have apricise measure of the battery voltage you haveto set the parameter ADJUST BATTERY
with the samevalueread directly on the battery by amultimeter.

Notethat thelogic usesasrefernce voltage the key input whichisnot at the same potential of thepositivepole
of the battery dueto thefact that between them different devicesarelocatet (connectors, thefuse F1 the push
button PB1).

M /\/S-'L Y4 > M

F1 PB1 S1
[ ]
® O ©
BATTERY LOGICUNIT

Oncetaken themeasur e of thevoltage set the parameter adjust battery followingtheinstruction
explained intheBATTERY SETTINGMAP.

ADVICE

Set themultimeter involt and join the two terminal togheter. On thedisplay you haveto read zero.
If you read other valuethat it in consideration during the measure of the battery voltage.
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REARM OF THE BATTERY INDICATOR

0% 100 % The battery indicator rearms only
below the 70% of the full charge.
With highter value there is not the rearm
of the indicator. It means that it does
not come back to 100%.

L:l-‘

Thebattery indicator isadjustable by the consolein order to changethe

thereset value ADJUSTMENT #01
thedischargevaue ADJUSTMENT #02

ADJUSTMENT

DISCHARGE CURVE

ADJUSTMENT

1
Lt
1

To modify theabove parameter seethe BATTERY SETTING MAP
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BATTERY (MASTER connection number 3)

Thecontrol of the battery LED indication on the dashboard and the rel evant reduction of speed are performed
by the MASTER of thetractionlogic unit.

58'?/2M22§0CA 0%%613 Scroll thepararnetersudng ROLL and
savethenew valuespressing OUT and
M O M| PresROLLad then ENTER
o o d PARAM together
HOUR COUNTER RUNNING/ KEY ON
* CONFIG. MENU *
SETMODEL BATTERY CHECK ON
E g g PressROLL HYDRO KEY ON ON/OFF
STOP ON RAMP ON/OFF
T ID AUX INPUT #1 gxPcT:lLoul\:ls:;/lE HYDRO
SET OPTIONS
CUT BACK SPEED
O m O Pres ENTER PEDAL BRAKING ANALOG/DIGITAL
O O O &S SET TEMPERATURE ANALOG/DIGITAL/NONE
STEERTABLE OPTION #1
OPTION #2
I
AREYOU SURE? O O O
YES=ENTERNO=0OUT (| [ | O
PressOUT
O m O PresENTER | SET POT BRK MIN LV
o o d SET POT BRK MAX Y,
SET BATTERY TYPE 48
* CONFIG. MANU * ADJUST BATTERY Y
SETOPTIONS MAX STEERRIGHT 2V
MAX STEER LEFT WV
B 0O O posroLL SET STEER 0-POS 2.5V
o o o SET STEERRIGHT LV
— SET STEERLEFT WV
: THROTTLEOZONE 9%
ADUSTMENTS THROTTLEX ZONE %
T m O THROTTLEY ZONE %
O o o PresENTER  |ADJUSTMENT #02 1-9
ADJUSTMENT #01 1-9
MAIN CONTVOLT WV
AUX OUTPUTVOLT LV
AREYOU SURE?
YES=ENTERNO=0OUT O O O
O m O
O ®m O PressOQUT
O o0 o PressENTER
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SETBATTERY TYPE: selectsthenominal battery voltage
ADJUST BATTERY: adjuststhevalue displayed in the consoleto adapt it to thereal vaue of the
battery (measured withamultimeter)
ADJUSTMENT #02 adjustment of thelowest value of charge of the battery
ADJUSTMENT #01 adjustment of thereset value of the battery indicator
ADJUSTMENT #01
CONSOLEVALUE VOLT RESETTING
indicatore dellabatteria
0 49.20 49.10
1 49.48 49.39
2 49.73 49.58
3 50.02 49.87
4 50.26 50.11
5 50.54 50.35
6 50.83 50.64
7 51.02 50.83
8 51.26 51.27
9 51.80 51.55
ADJUSTMENT #02
CONSOLEVALUE VOLT
0 45.70
1 45.98
2 46.22
3 46.51
4 46.75
5 47.04
6 47.33
7 47.57
8 47.81
9 48.38
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MAIN MENU: PARAMETER CHANGE (SLAVE connection number 4)

DUAL AC2 - SLAVE

By means of the config menu of the programming console, the user can configure the following
functions.

SUBMENU “SET OPTIONS”
Not available.

SUBMENU “ADJUSTMENT”

1SET BATTERY TYPE: selects the battery nominal voltage;

2ADJUST BATTERY: fine adjustment of the battery voltage measured by the controller.

3 AUX OUPUT VOLTAGE: this parameter adjusts the voltage of the auxiliary output coil
(hydraulic steering contactor coil), PWM output A31.

DA2S2B C CE113
48V 280A 00000

O m 0O PressENTER
O O O

MAIN MENU
PARAM. CHANGE

O m O PressENTER
O O O

NOTAVAILABLE

O o O
O m O PressOUT to escape
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MAIN MENU: TESTER (SLAVE connection number 4)

DA2S2BC CE1.13
48V 280A 00000

O m O
O O 0O

PressENTER

MAIN MENU
PARAM. CHANGE

m O 0O
o 0O O

PressROLL

MAIN MENU
TESTER

O m O
o o o

PressENTER

MOTORVOLTAGE
FREQUENCY
ENCODER
SLIPVALUE
CURRENT RMS
TEMPERATURE
SEAT SWITCH
FORWARD SWITCH
BACKWARD SWITCH
ENABLE SWITCH
VOLTAGE BOOSTER
BATTERY VOLTAGE

Scroll theparametersusngROLL.

Press OUT to escape
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MAIN MENU :  SAVE PARAMETER (SLAVE connection number 4)
DA2S2B C CE113
48v 280A 00000
O m O PressENTER
O O 0O
MAIN MENU
PARAM. CHANGE
O O PressROLL
O O 0O
MAIN MENU
TESTER
m O O PressROLL
O O 0O
MAIN MENU
SAVEPARAM
O m O PressENTER
O O O
Select abox (0-31) where you want to save the program:
SELECT Mod 00 =Program number
FREE/DA2S2B C = Program version stored
SELECT Mod 00 SELECT Mod00
FREE DA2S2B C
O m O PressENTER O m O PressENTER
O O O O O O
READING....... OVERWRITEDATA?
RUN ALL PARAMETERS YES=ENTERNO=0OUT
MAIN MENU
O m O O o O
SAVE PARAM O O O O m O
PressENTER PressOUT
toconfirm to escape
READING....... MAIN MENU
RUN ALL PARAMETERS SAVEPARAM

MAIN MENU
SAVEPARAM
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MAIN MENU : RESTORE PARAMETER (SLAVE connection number 4)
DA2S2B C CE113
48V 280A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
m O O PressROLL
O O o
MAIN MENU
TESTER
B O O PressROLL
O O O
MAIN MENU
SAVEPARAM
B O O PressROLL
O O O
MAIN MENU
RESTORE PARAM
O m O
O O O PressENTER
DA2S2B C FREE/DA2S2B C = Programversion stored
m O O PressROLL to select the box (0-31) whereyou
O O ad want to savethe program
OVERWRITE DATA?
YES=ENTER NO=0OUT
O m O O o o
O O O O m O
PressENTER PressOUT
toconfirm to escape
STORING MAIN MENU
RUN ALL PARAMETERS RESTORE PARAM

MAIN MENU
RESTORE PARAM
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MAIN MENU :  ALARM (SLAVE connection number 4)
DA2S2BC CE1.13
48V 280A 00000
O m Od PressENTER
o O ad
MAIN. MENU
PARAM. CHANGE
B O O PressROLL until reaching MAIN
o O ad MENU ALARM
MAIN. MENU
ALARM -«
O = O PressENTER
O o oad
no alarms stored max 5 alarms stored
[ |
NONE ALARM CODE
00000h #H0  O°C 23h 2 25°C
hourmeter  no.alarms temperature
PressouT |H O O O B O preseENTER
O m O o O ad &
CLEARLOGBOOK
YES=ENTERNO=0OUT
O m 0Od o o oad
o O oad O m O
PressENTER PressOUT
toconfirm to escape
AREYOU SURE?
YES=ENTERNO=0UT
O m Od O O od
O o oad O m 0Od
PressENTER PressOUT
toconfirm to escape
LOGBOOK CLEARED

(PRESSOUT)
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MAIN MENU: PROGRAM VACC. (SLAVE connection number 4)

It must becarried outinthe MASTER traction logic unit.
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TRACTION ACQUISITION (MASTER connection number 3)

Connect theconsoletothe TRACTION logic unit

DA2M2B C CE1.13
48y 280A 00000

m O = PressROLL and PARAM together
O O 0O

* CONFIGMENU *
SETMODEL

O m O
O O O PressENTER

CONNECTEDTO3

PressROLL

o O
O 0O

|
O

LEVELO — Owithdoublepedal version

LEVEL1 ———— 1withhandinversor version

LEVEL2 ——— 2withinversoronthearm

o O O

O m O PressOUT

AREYOU SURE?
YES=ENTERNO=0OUT

O m 0O PressENTER to confirm
O O 0Od
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MAPS FOR USING
THE CONSOLE

LIFTING




1,2-2,0tA.C.

chapter 5000
page 96

SERVICE MANUAL

Electric

036-0410-07

NECESSARY SETTINGAFTERREPLACINGTHELIFTINGLOGICUNIT

1. LIFTINGACQUSITION

2. Vacc PROGRAM (with mechanic distributor only)

seefollowing pages

seefollowing pages
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DESCRIPTION OF THE CONSOLE STANDARD MENU

AC2 LIFTING UNIT

The console can be connected to thelifting logic unit intwo different ways:

1.  Directly by meansof aninterface cableonthelogic unit.
2. By connecting the consoleto another logic unit (traction or Mhyrio) and selecting the rel evant connection

number asshown inthemap here below.

DA2M2B C CE113
48v 280A 00000

O §nm
O 0O 0O

* CONHG.MENU *
SET MODEL

O m O
o 0O O

CONNECTEDTO
3

O o O
O O .

CONNECTEDTO
5

o 0o O
O m O

ARE YOU SURE?
YES=ENTERNO=0OUT

48y 350A 00000

O m O
O 0O 0O
* CONFIGMENU *
SET MODEL
o o O
HE E BN
AC2P2BD CE1.06

In casethe consoleis connected to thetraction logic unit

PressROLL and PARAM together

PressENTER

Itisthe connection number of thetractionlogic unit.

Press SET and sdlect the connection number of theliftinglogic unit

It isthe connection number of thelifting unit.

PressOUT

PressENTER
toconfirm

CONNECTION NUMBERS

TRACTION MASTER
TRACTION SLAVE
PUMP
MHYRIO

1 DASHBOARD

R O o0 h~w

PressROLL, OUT and SET together

Connected tothelifting logic unit
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DESCRIPTION OF THE CONSOLE STANDARD MENU
AC2 LIFTING UNIT MENU

HEADING

MAIN MENU

I

PARAMETER
CHANGE

ACCELER/DELAY
DECELER/DELAY
MAX SPEED UP
MIN SPEED UP
HzCUTBACK SPEED
CUTBACK SPEED 2
1ST SPEED FINE
2ND SPEED FINE
3RD SPEED FINE
4TH SPEED FINE
AUX FUNCTION 1
HYD SPEED FINE
MAXIMUM CURRENT
AUXILIARY TIME

0-9
Hz
Hz
%
%
Hz
Hz
Hz
Hz
%
Hz

SET MODEL

—|CONNECTED TO5

SET OPTIONS

HOUR COUNTER

BATTERY CHECK

TESTER

MOTOR VOLTAGE
FREQUENCY
ENCODER

SLIP VALUE
CURRENT RMS
TEMPERATURE

MOTOR TEMPERATURE
ACCELERATOR

SEAT SWITCH
CUTBACK SWITCH
CUTBACK SWITCH 2

LIFTING SWITCH
1ST SPEED SWITCH
2ND SPEED SWITCH
3RD SPEED SWITCH
4TH SPEED SWITCH
HYDRO SPEED REQ.
VOLTAGE BOOSTER
BATTERY VOLTAGE
COSFI

BATTERY CURRENT
BATTERY CHARGE

%

Hz
Hz
Hz

°C

°C

SET TEMPERATURE DIGITAL/ANALOG/

RUNNING/KEY ON
ON/OFF

ON-OFF
ON-OFF

ADJUSTMENT

ON-OFF

%
%
%
%
%
%
%

%

SAVE
PARAMETER

RESTORE
PARAMETER

ALARMS

PROGRAM
VACC

CODE
N°,

c°

STEER
TABLE

VACC SETTING MIN/MAX

NOT AVAILABLE

NONE

SET BATTERY TYPE 48/72/80/96
ADJUST BATTERY BV
THROTTLE 0 ZONE %
THROTTLE X POINT ...%
THROTTLE Y POINT L%
ADJUSTMENT #04 ...°C
ADJUSTMENT #03 ..°C
ADJUSTMENT #02 1-9

ADJUSTMENT #01 1-9
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MAIN MENU: PARAMETER CHANGE (PUMP connection number 5)
AC2P2BD CE1.06
48V 350A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
O | O PressENTER
O O o
ACCELER/DELAY accelerationramp.
DECELER/DELAY decelerationramp.
MAX SPEED UP determinesthemaximumlifting speed controlled by apotentiometer.
MIN SPEED UP determinestheminimumlifting speed controlled by apotentiometer whenthe
liftenablingswitchisclosed.
CUTBACK SPEED speedreductionwhenthecutback switchisactive.
(+V =E4;input E13) if E13isopenthe Cutbackspeedison,
istheE13isclosed the Cutbackspeedisoff.
CUTBACK SPEED 2 speedreductionwhenthecutback switchisactive.

1ST SPEED FINE
PND SPEED FINE
BRD SPEED FINE
ATH SPEED FINE
AUX FUNCTION1
HYD SPEED FINE

AUXILIARY TIME

MAXIMUM CURRENT maximumcurrent of theinverter.

(+V =E4;input E14); if E14isopenthe Cutbackspeedisoff,
if E14isclosedthe Cutbackspeedison.

tilt speed, fineregulation.

side-shift speed, fineregul ation.

4th lever speed, fineregulation.

5th'lever speed, fineregulation.

pot. valueincreasingthemotor RPM.

hydrospeed, fineregulation.

timedelay whenahydraulic steering functionrequestisswitched off.

Scroll theparametersusing ROLL and savethenew valuespressing OUT and then ENTER
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MAIN MENU: TESTER (PUMP connection number 5)

AC2P2BD CE 1.06
48v  350A 00000

O m O PressENTER
O O O

MAIN MENU
PARAM. CHANGE

m O O PressROLL
O O O

MAIN MENU
TESTER

O m O PressENTER
O O O

MOTORVOLTAGE
FREQUENCY
ENCODER
SLIPVALUE
CURRENT RMS
TEMPERATURE
MOTORTEMPERATURE
SEAT SWITCH
ACCELERATOR
LIFTINGSWITCH
1ST SPEED SWITCH
2ND SPEED SWITCH
3RD SPEED SWITCH
4TH SPEEDSWITCH
HYDRO SPEED REQ.
CUTBACK SWITCH
CUTBACK SWITCH 1
VOLTAGEBOOSTER
BATTERY VOLTAGE
COSFI

BATTERY CURRENT
BATTERY CHARGE

Scroll theparametersusng ROLL.

Press OUT to escape.
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MAIN MENU : SAVE PARAMETER (PUMP connection number 5)
AC2P2BD CE 1.06
48V 350A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
O O PressROLL
O O O
MAIN MENU
TESTER
O O PressROLL
O O O
MAIN MENU
SAVE PARAM
O m O PressENTER
O O O
Select the box (0-31) where you want to savethe program:
SELECT Mod 00 = Program number
FREE/AC2P2B D = Program version stored
SELECT Mod00 SELECT Mod00
FREE AC2P2B D
O m O PressENTER O m O PressENTER
O O 0O O O O
READING...... OVERWRITEDATA?
RUN ALL PARAMETERS YES=ENTERNO=0OUT
MAIN MENU
O m O O O 0O
SAVE PARAM O O O O ®m O
PressENTER PressOUT
toconfirm to escape
READING........ MAIN MENU
RUN ALL PARAMETERS SAVEPARAM

MAIN MENU
SAVEPARAM




e SERVICE MANUAL Flectric
Chpagégf o0 036-0410-07

MAIN MENU : RESTORE PARAMETER (PUMP connection number 5)

48V 350A 00000

AC2P2BD CE1.06

O m O
O O 0O

PressENTER

MAIN MENU
PARAM.CHANGE

O O
O 0O 0O

PressROLL

MAIN MENU
TESTER

O O
O 0O 0O

PressROLL

MAIN MENU
SAVEPARAM

m O 0O
o 0O O

PressROLL

MAIN MENU
RESTORE FARAM

O m O
O O 0O

PressENTER

SELECT Mod 00
AC2P2B D

O O
O 0O 0O

SELECT Mod 00 = Program number
FREE/AC2P2B D = Program version stored

PressROLL to select thebox (0-31) whereyou

want to savethe program

OVERWRITEDATA?
YES=ENTER NO=0OUT

O m O O
O O 0O O

o 0O
H O

PressENTER PressOUT
toconfirm to escape

STORING........
RUN ALL PARAMETERS

MAIN MENU
RESTORE PARAM

MAIN MENU
RESTORE PARAM
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MAIN MENU :  ALARM (PUMP connection number 5)
AC2P2B D CE 1.06
48V 350A 00000
O m O PressENTER
O O O
MAIN. MENU
PARAM. CHANGE
B O O PressROLL until reaching MAIN
O O o MENU ALARM
MAIN. MENU
> ALARM <
O | 0O PressENTER
O O O
no alarms stored max 5 alarms stored
[ |
NONE ALARM CODE
00000h #0 O°C 23h 2 25°C
hourmeter  no.adarms temperature
PressouT |H O O O W O peseNTER
O m O O O O &S
CLEARLOGBOOK
YES=ENTERNO=0OUT
O m O O O O
O O O O m O
PressENTER PressOUT
toconfirm to escape
AREYOU SURE?
YES=ENTERNO=0OUT
O m O O O O
O O O O m O
PressENTER PressOUT
toconfirm to escape
LOGBOOK CLEARED

(PRESSOUT)
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MAIN MENU: PROGRAM VACC.

Thissetting must be made with the parking brake released

AC2P2BD
48V  350A

CE 1.06

00000

O m O
O O 0O

MAIN MENU
PARAM. CHANGE

m O O
O 0O 0O

MAIN MENU
PROGRAMVACC

O m O
o 0O O

VACCSETTING
02 48

O m 0O
o 0O O

VACCSETTING
00 00

Iox

1

VACCSETTING
02 4+ 48

O 0O 0O
O m O

AREYOU SURE?
YES=ENTERNO=0UT

O m O
O 0O 0O

PressENTER

PressROL L until reaching the program VACC

PressENTER

Thesearethe old parameters stored

PressENTER

Reset of the parameters

Pull theliftinglever dowly until themaximun stroke

PressOUT keeping thelever pulled

PressENTER to confirm and releasethelever

(PUMP connection number 5)
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SLIP CONTROL (PUMP connection number 5)

Thisfunctionsisuseful tounderstandif alifting problemisduetotheencoder or not.
In casethetruck stops or workswith low speed with high consumption of current (and relevant alarm code
displayed onthedashboard) itispossibleto di sabletheencoder for someseconds, nolonger, giventhat thelogic

unit cannot control themotor any longer.

Do not work with thisconfiguration.

AC2P2BD CE1.06
48y 350A (00000

O m O
PressENTER
O O 0O

MAIN MENU
PARAM.CHANGE

M O O] PresROLL
O 0O 0O untlreachingALARM menu

MAIN MENU
ALARM With the SLIP CONTROL OFF pull thelever of
O m O the potentiometer dowly otherwisethe motor
OO O PressENTER standsstill.
DESCRIPTION OF THE
ALARM CODE

O O . PressPARAM and SET
O O M| togeher

* MENU *
SPECIAL ADJUST

M O [O| PressROLL
o 0O O

* MENU *
HARDWARE SETTING

O m O
PressENTER
o o ol o

Select SLIP CONTROL ON or OFF and storethe
parameter pressing OUT and then ENTER to confirm.
After that switch thetruck OFF and ON.

COMPENSATION
SLIPCONTROL ON/OFF
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BATTERY (PUMP connection number 5)

The control of the battery LED indication on the dashboard and the relevant reduction of speed are performed
by the MASTER of thetractionlogic unit.
Scroll theparametersusng ROLL and

AC2P2BD CE1.06 savethenew valuespressing OUT and
48/ 350A 00000 then ENTER

H O N PressROLL and PARAM together
o O oad

HOUR COUNTER RUNNING/ KEY ON
* CONFIG. MENU *
SET MODEL BATTERY CHECK OFF
B 0O O PressROLL HYDROKEY ON ON/OFF
O o o STOP ON RAMP ON/OFF
—— AUX INPUT #1 EXCLUSIVEHYDRO
: OPTION #1
SET OPTIONS
CUT BACK SPEED
O m O PEDAL BRAKING ANALOG/DIGITAL
O o 0Ol PesENTER | oeT TEMPERATURE ANALOG/DIGITAL/NONE
| STEERTABLE OPTION #1
OPTION #2
I
AREYOU SURE? (| O (|
YES=ENTERNO=0UT O m O PressOUT
O | 0 PressENTER
O O O
* CONFIG. MENU *
SET OPTIONS
B O O PressROL L SET BATTERY TYPE 48
o 0O o ADJUST BATTERY Y,
* CONFIG.MENU * ADJUSTMENT #03 ..°C
ADVSTMENTS ADJUSTMENT #04 e
S m O THROTTLEOZONE %
OO0 O PressENTER ~ |THROTTLEX ZONE %
THROTTLEY ZONE %
ADJUSTMENT #02 1-9
ADJUSTMENT #01 1-9
AREYOU SURE? = = =
YES=ENTERNO=0OUT
O m O PresouT

O m O PressENTER
o 0O O




Electric

036-0410-07

SERVICE MANUAL

1,2-2,0tA.C.

chapter 5000
page 107

LIFTING ACQUISITION (Lifting connection number 5)

Connect theconsoletothe LI FTING logic unit

AC2P2B D CE 1.06
48/  350A 00000
W O B pessROLLand PARAM together
O o o
* CONHG. MENU *
SET MODEL
O m O
PressENTER
O O O &S
CONNECTEDTO5
B O O| presrOLL
O o o
JOYSTICK ON L withdectricdistributor

JOYSTICK OFF

withmechani cdistributor

PressOUT

o o O
O m O
AREYOU SURE?

YES=ENTERNO=0OUT

O m O
o 0O O

PressENTER to confirm
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PAGINA INTENZIONALMENTE BIANCA
INTENTIONALLY LEFT BLANK
PAGE INTENTIONNELLEMENT BLANCHE
ABSICHTLICH FREIGELASSENE SEITE

PAGINA INTENCIONALMENTE BLANCA
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MAPS FOR USING
THE CONSOLE

MHIRIO
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PAGINA INTENZIONALMENTE BIANCA
INTENTIONALLY LEFT BLANK
PAGE INTENTIONNELLEMENT BLANCHE
ABSICHTLICH FREIGELASSENE SEITE

PAGINA INTENCIONALMENTE BLANCA
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DESCRIPTION OF THE CONSOLE STANDARD MENU OF THE MHYRIO

UNIT

The console can be connected to the MHY RIO logic unit intwo different ways:

1.  Directly by meansof aninterface cableonthelogic unit.
2. By connecting the consoleto another logic unit (pump or traction) and selecting therel evant connection
number asshown inthemap here below.

DA2M2B C CE113
48V 280A 00000
O §nm
O 0O 0O
* CONHG.MENU *
SET MODEL
O m O
o 0O O
CONNECTEDTO
3
O O O
O O m
CONNECTEDTO
9
O o O
O m O
ARE YOU SURE?

YES=ENTERNO=0OUT

O m 0O
o o o
* CONFIG.MENU *
SET MODEL
o o od
HE EH BN
MHY CB ZP0.11

48V 0A (00000

In casethe consoleis connected to thetraction logic unit

PressROLL and PARAM together

PressENTER

Itisthe connection number of thetractionlogic unit.

Press SET and sl ect the connection number of the Mhyriologic unit

Itisthe connection number of the mhyrio unit.

PressOUT

PressENTERto
confirm

CONNECTION NUMBERS

3
4
5
9
1

TRACTION MASTER
TRACTION SLAVE
PUMP
MHYRIO

1 DASHBOARD

PressROLL, OUT and SET together

ConnectedtotheMHY RIO logic unit
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SET MODEL

— CONNECTED TO 9

SET OPTIONS

SET BATTERY TYPE 12/24/36/48/72/80V

ADJUSTMENTS

V VALVES COIL 12/24/36/48/72/80V
VALVES SUPPLAY 12/24/36/48/72/80V
EVP TYPE Analogic/digital
EVP1 TYPE Analogic/digital
EVP2 TYPE Analogic/digital
EVP3 TYPE Analogic/digital
EVP4 TYPE Analogic/digital
EVP5 TYPE Analogic/digital
EVP6 TYPE Analogic/digital
EVP7 TYPE Analogic/digital
EVP8 TYPE Analogic/digital
ADJUST BATTERY Y

chapter 5000
page 112
HEADING
MAIN MENU
MIN EVP EVP OPEN DELAY
PARAMETER MAX EVP EVP CLOSE DELAY
CHANGE — MIN EVP1 EVP1 OPEN DELAY
MAX EVP1 EVP1 CLOSE DELAY
MIN EVP2 EVP2 OPEN DELAY
MAX EVP2 EVP2 CLOSE DELAY
MIN EVP3 EVP3 OPEN DELAY
MAX EVP3  EVP3 CLOSE DELAY
MIN EVP4 EVP4 OPEN DELAY
MAX EVP4  EVP4 CLOSE DELAY
MIN EVP5 EVP5 OPEN DELAY
MAX EVP5 EVP5 CLOSE DELAY
MIN EVP6 EVP6 OPEN DELAY
MAX EVP6 EVP6 CLOSE DELAY
MIN EVP7 EVP7 OPEN DELAY
MAX EVP7 EVP7 CLOSE DELAY
MIN EVP8 EVP8 OPEN DELAY
MAXEV P8 EVP8 CLOSE DELAY
TESTER BATTERY VOLTAGE \%
] VALVES SUPPLY \Y
CAN POT EVP %
CAN POT GROUP 1 %
CAN POT GROUP %
CAN POT GROUP %
CAN POT GROUP %
INPUT 0 ON/OFF
INPUT 1 ON/OFF
INPUT 2 ON/OFF
ANALOG INPUT 1 0/256
SAVE
PARAMETER
RESTORE
PARAMETER
ALARMS CODE
h, N°, C°
I
PROGRAM
VACC VACC SETTING MIN/MAX
STEER { NOT AVAILABLE
TABLE [
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MAIN MENU: PARAMETER CHANGE (Mhyrio connection number 9)
MHY CB ZP0.11
a8V 0A 00000
O m O PressENTER
O O O4d
MAIN MENU

PARAM. CHANGE

O | O PressENTER

O o O
MIN EVP Minvoltageonthedraining solenoid valve
MAX EVP Max voltageonthedraining solenoid valve
MIN EVP1 Min. voltage on thelowering solenoid valve
MAX EVP1 Max voltageonthelowering solenoid valve
MIN EVP2 Min. voltageonthelifting solenoid valve
MAX EVP2 Max voltageonthelifting solenoid valve
MIN EVP3 Min voltage onthe backwardtilt solenoid valve
MAX EVP3 Max voltage on the backwardtilt solenoid valve
MIN EVP4 Minvoltage ontheforward tilt solenoid valve
MAX EVP4 Max voltage ontheforwardtilt solencid valve
MIN EVP5 Minvoltageonthesdeshift right solenoid valve
MAX EVP5 Max voltage onthe sideshift right solenoid valve
MIN EVP6 Minvoltageonthesdeshift left solenoid valve
MAX EVP6 Max voltageon the sideshift left solenoid valve
MIN EVP7 Min voltage onthe 4thway forward solenoid valve
MAX EVP7 Max voltage on the 4th way backward solenoid valve
MIN EVP8 Min voltage on the 5th way forward solenoid valve
MAX EVP8 Max voltage on the 5th way backward solenoid valve
EVPOPEN DELAY Delay of theEVPin opening
EVPCLOSE DELAY Delay of theEVPinclosing
EVP1OPENDELAY Deay of theEVP1inopening
EVP1CLOSEDELAY Dday of theEVPLlinclosing
EVP2OPEN DELAY Delay of theEVP2inopening
EVP2CLOSE DELAY Deay of theEVP2inclosing
EVP3OPEN DELAY Delay of the EVP3inopening
EVP3CLOSEDELAY Delay of theEVP3inclosing
EVP40OPEN DELAY Deay of theEVP4in opening
EVP4CLOSEDELAY Dday of theEVP4inclosing
EVP50OPEN DELAY Delay of theEVP5inopening
EVPSCLOSE DELAY Delay of theEVP5inclosing
EVP6 OPEN DELAY Delay of the EVP6inopening
EVP6CLOSE DELAY Delay of theEVP6inclosing
EVP7OPEN DELAY Deay of theEVP7 in opening
EVP7CLOSEDELAY Dday of theEVP7inclosing
EVP8OPEN DELAY Delay of theEVP8inopening
EVPSCLOSE DELAY Delay of theEVP3inclosing

Scroll theparameter susing ROL L and savethenew valuespressing OUT and then ENTER
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MAIN MENU: TESTER

'MHY CB ZP0.11
48V 0A 00000
O m 0O PressENTER
O O O
MAIN MENU
PARAM.CHANGE
m 0O O PressROLL
O O O
MAIN MENU
TESTER
O m O PressENTER
O O O
BATTERY VOLTAGE Vv
VALVESSUPPLY V
CAN POT EVP %
CAN POT GROUP 1 %
CAN POT GROUP 2 %
CAN POT GROUP 3 %
CAN POT GROUP 4 %
INPUTO ON/OFF
INPUT 1 ON/OFF
INPUT 2 ON/OFF
ANALOGINPUT 1 0/256

(Mhyrio connection number 9)

Scroll theparametersusngROLL.

Press OUT to escape.
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MAIN MENU : SAVE PARAMETER (Mhyrio connection number 9)
MHY CB ZP0.11
48V 0A 00000
O m O PressENTER
O O O
MAIN MENU
PARAM. CHANGE
m O O PressROLL
O O 0O
MAIN MENU
TESTER
m O O PressROLL
O O O
MAIN MENU
SAVE PARAM
O m O PressENTER
O O O
Select the box (0-31) where you want to savethe program:
SELECT Mod 00 = Program number
FREE/MHY CB =Programversion stored
SELECT Mod00 SELECT Mod00
FREE MHY CB
O m O PressENTER O m O PressENTER
O O 0O O O O
READING...... OVERWRITEDATA?
RUN ALL PARAMETERS YES=ENTERNO=0OUT
MAIN MENU
O m O O O 0O
SalS Al O O O O m O
PressENTER PressOUT
toconfirm to escape
READING........ MAIN MENU
RUN ALL PARAMETERS SAVEPARAM

MAIN MENU
SAVEPARAM
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MAIN MENU : RESTORE PARAMETER (Mhyrio connection number 9)

MHY CB ZP0.11
8V 0A 00000

O m 0O PressENTER
O O 0O

MAIN MENU
PARAM. CHANGE

m O O PressROLL
O o O
MAIN MENU
TESTER
O O PressROLL
O o O
MAIN MENU
SAVE PARAM
O O PressROLL
O O O
MAIN MENU
RESTORE PARAM
O | 0O PressENTER
O O O
ELECT Mod 00 SELECT Mod 00 =Program number
MHY CB FREE/MHY CB = Program version stored
m O o PressROL L to Select the box (0-31) where
O O O
you want to savetheprogram
OVERWRITEDATA?
YES=ENTER NO=0OUT
O m O O o O
O O O O m O
PressENTER PressOUT
toconfirm to escape
STORING........ MAIN MENU
RUN ALL PARAMETERS RESTORE PARAM

MAIN MENU
RESTORE PARAM
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MAIN MENU :  ALARM (Mhyrio connection number 9)
MHY CB ZP0.11
4V 0A 00000
O m Od PressENTER
O o oad
MAIN. MENU
PARAM. CHANGE
B O O PressROLL until reaching MAIN
O o oad MENU ALARM
MAIN. MENU
> ALARM <
O ® O PressENTER
O o a4
no alarms stored max 5 alarms stored
I I
NONE ALARM CODE
00000h #0  O°C 23h 2 25°C
hour meter  no.alarms temperature
PessouT (H O O O m O
O m O OO O PressENTER
CLEARLOGBOOK
YES=ENTERNO=0OUT
O m O O 0O 0O
o O oad O m O
PressENTER PressOUT
toconfirm to escape
AREYOU SURE?
YES=ENTERNO=0UT
O m O O 0O ad
O o a4 O m O
PressENTER PressOUT
toconfirm to escape
LOGBOOK CLEARED

(PRESSOUT)
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MAIN MENU :  PROGRAM VACC. (Mhyrio connection number 9)

Not available
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MAPS FOR USING
THE CONSOLE

DASHBOARD
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PAGINA INTENZIONALMENTE BIANCA
INTENTIONALLY LEFT BLANK
PAGE INTENTIONNELLEMENT BLANCHE
ABSICHTLICH FREIGELASSENE SEITE

PAGINA INTENCIONALMENTE BLANCA
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DESCRIPTION OF THE CONSOLE STANDARD MENU
DASHBOARD

The consol e can be connected to the dashboard unit in thefollowing way:

By connecting the consoleto another logic unit (traction, lifting or mhyrio) and selecting therelevant connection
number as shown in the map here below.

DA2M2BC
48V 280A

CE113
(00000

O §nm
O 0O 0O

* CONFIG MENU *
SET MODEL

O m O
o 0O O

CONNECTEDTO
3

O o O
O O .

CONNECTEDTO
11

o 0o O
O m O

ARE YOU SURE?

YES=ENTERNO=0OUT

O m O
O 0O 0O

* CONFIGMENU *
SET MODEL

o o O
HE E BN

24

DASH

0A 00000

CEV 1.00

In casethe consoleis connected to thetraction logic unit

PressROLL and PARAM together

PressENTER

Itisthe connection number of thetractionlogic unit.

Press SET and sdlect the connection number of theliftinglogic unit

It isthe connection number of the dashboard unit.

PressOUT

PressENTER
toconfirm

CONNECTION NUMBERS

R O o0 h~w

TRACTION MASTER
TRACTION SLAVE
PUMP

MHYRIO
DASHBOARD

PressROLL, OUT and SET together

Connected to thedashboard unit
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MAIN MENU : PARAMETER CHANGE (Dashboerd connection number 11)

Parameters shown in the adjusting table wich can be modified in afixed range.

DASH CEV 1.00
24 0A 00000

O m O PressENTER
O O O

MAIN MENU
PARAM.CHANGE

O m O PressENTER

O O O
HOURSCOUNTER RUNNING/KEY: key on/lifting unit working hourscounter switch
DISPLAY ON/OFF: displaied speed switch
SPEED RATIO 0-512: speed calculationratio

Scroll theparametersusing ROLL, storethenew parameter spressing OUT and then ENTER.
Reset by ignition key whenever amodification iscarryed out.

If the parameter HOURS COUNTER isswitchedin KEY ON option the hourglasswill start to blink
whenever theignition key will betourned on (=key workhourscount).

If the parameter DISPLAY SPEED isswitched ON on the display used to point off thealarm codes, will
appear two zeros (=truck speed displayed).

a
e DO iy,
0 0 LI m&Eea = e
3 | s (Ueeds 7

In case of folt the speed indication disappears and the alarm code appears.
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WIRING DIAGRAMS
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CHAPTER 6000

HYDRAULIC/PNEUMATIC SYSTEM
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HYDRAULIC / PNEUMATIC SYSTEM INDEX
CONTROL VALVE SYSTEM (CONTROL VALVE VERSION) page3
CONTROL VALVE SYSTEM (JOYSTICKS/FINGERTIPS VERSION) page9
POWER STEERING HYDRAULIC DIAGRAM page 13
OILAND OILFILTER page 14

PUMP REPLACEMENT

page 15
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HYDRAULIC DIAGRAM
Control valve version

W LF

10411940

L e
= ]|
%

=

FIXV Old331S

14IHS3AIS

ONILTL

ONILHIT
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CONTROL VALVE HYDRAULIC SYSTEM
Control valve version

3 AND 4 WHEELS

o7 Control valve

M anometer connection

(o :
- ﬂ:tg_.
__g’ pﬂrp?']| | - )
(" Mgy L \ﬂ?‘%‘ﬂ/ v
Rt 718 e -
Hﬂ' - wB? i, o .
e/ . iy ]
h-n -__.,:| — %ﬂ ._'_._-'_1"'-‘1-‘-‘::'_'_;--' -
- —/- G %‘h:_":?f-g 1 e =
x - To- L
ffﬁ@ )

Drainhose ie ) ? - . :
?ﬁ‘ﬁ@f/ R Y Hydraulicail filter

Hydraulicoil tank
AGIPARNICA 46
~20litres

Loweringvave

Thecorrect positionof thevalveisshown
inthepicture

control vave @JW tank

0,5Bar
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HYDRAULIC CONTROL VALVES
Control valve version
Tilting
Lifting
Sideshift \

Tilting max pressure valve *

Sideshift max pressure valve *

4th way max pressure valve *

*: screw in to increase pressure, screw out to decrease pressure

MANOMETER CONNECTION POINT FOR HYDRAULIC PRESSURE CONTROL
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CONTROL VALVE

4th wa Sideshift Tiltin Lifting

4th way max pressure valve

Lifting max pressure valve

Tilting max pressure valve

Sideshift max pressure valve
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LIFTING PERFORMANCE

Here below the table with the performance of a STD machine.

Q1 = It corresponds to the maximum load of the machine at 3mt. (See capacity plate).
Q2 = It corresponds to the maximum load of the machine at maximum load.
FFL = Full free loft mast
TV =  Total visibility mast
m/sec =  Lifting speed: min 0.30 m/sec = it means 3.3 sec to cover 1 meter.
max 0.50 m/sec = it means 2 sec to cover 1 meter.
max 0.60 m/sec =it means 1.7 sec to cover 1 meter
Amp = Consuption of Ampere
P =  Pressure
LIFTING
IR HE > mee I I NTTET R
11l 4 viimh
| ezl FFI1 " Tu "
Ea —=ae EUITH [H N | L An EUITH (=11 |
Al P J1L M L n ] Mo (R dos 110 Mas 280 Mo 154
[adl 1
| - TR | T o [ - 2 [
end ok
I ELTRN (s 15 ||
11024 4 wanls
il Fr I Ty I
H-\:| bl AME Ear | T L2 amp tar
Al s, J11 M 2a0 Mo 15 i i Mas 20 Mo ILL
[agl Sl s
| I TR | T oo I - a::
end ok
[y b2 TR I US|
1A 24 4 wanls
3 FIL Iy
Eq =’ AME Ear TSz amp Ear
al s, A By fiiae 23 fias 1Tz n S Jze fias 25z fias 13
(= Jls
| I TR | T o I - a5 I
g Sleh
. - wa | oma s ||
14018 d yopnd
cad FIL Il ry Il
Eq T o ang Ear LGEs amg Ear
al Pt} i fiae >3 o 120 1= xS IbL >3] an >k
(= 2l
| I TR QT aen [ . |
cnd Sleke
. - E N znk ||
2L 1A d el
| ad |l FFL Il T [
L2 | T o5 amg Ear LA amg Ear
1] a5 a~T et Rba] nien 14 amr 1. Hi-n pkr ] nieR M1
e
o | omee o I -~ -
MTHENTH.™

I - w0 | oma zeds |
* = Max pressure to max high

For fingertips / mini joysticks version the maximum pressure valve is set to 240 Bar
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TILTING AND SIDESHIFT PERFORMANCE
Here below the table with the performance of a STD machine.
Q1 = Itcorresponds to the maximum load of the machine at 3mt. (See capacity plate).
Exercise =  Itmeans mastin movement.
End stroke= It corresponds to the maximum stroke in forward or backward
bw = Backward
fw =  Forward

TILTING AND SIDESHIFT

Mast lowar than 5000 mm.
Sid thit 2,6 FW &° BW. :Test 10 be done at 3 m Hight with 1 load

IE.uarc:.se ||Er‘rﬂ stoke
HE | aImp | bear arra | baar

Lever control valwe

aw-Fwe | 26 14 | T a0 | Max O " Max 100 | i ax 150

snopww |24 a4 Tk oL e 124 M 100 i aw 150
Eleciric condral valye

W Py 3 Is T Ak | max a0 " max 130 | max 240

= - By 28 34 TIEkE =K max 114 max 130 mgx 240

Srd sideshift stoke 100 mme [visual ¢hegk)

Mast higher than 5000 mm.and lower than 6570 mm,
Sid tilt 2,5° FW 6" BW.:Test Lo be done at 3 m Hight with @1 lead

IExﬂrI:ise ||En:| sloke
SR | amp | kar || amo | bar

Laver conleol valve

aw-le 3 35 ‘ Ex 55 ‘ max L3y “ max 100 I max 150

T - N s i) T ws max 1&] max 100 I ax 1450
Eleciric conbral valve

B . Py 3 36 | max A0 ‘ rax 30 H max 130 I max 240

il B 28 34 T o EE 1114 NEE: Tk T au 240

51d sideshifL stoke 100 mm: (visual check)
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HYDRAULIC DIAGRAM
Joysticks / fingertips version
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ELECTRIC CONTROL VALVE HYDRAULIC SYSTEM
Joysticks / fingertips version

3 AND 4 WHEELS

Electric
Control valve

Manometer.connection

Priorityvave

Drainhose S
Hydraulicoil filter

Hydraulicoil tank
AGIPARNICA 46
~20litres

Loweringvave
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HYDRAULIC ELECTRIC CONTROL VALVES
Joysticks / fingertips version

Proportional valve

Lifting

Tilting |
Drain line

Plug

=

Safety valvefor load lowering in caseof faillure
of thelifting solencid valve.

Maximum pressurevalve.

Lifting box.

Tilt box.

Sdeshift box.

4° Way box.

Proportional valve (EVP).

Drain pipe connection.

Mainlifting pipeconnection.

CoOoNOOr~WDN
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Version with fingertipscontr ol and joysticks

It consstsof:

1.  Oned48YV lifting ON/OFF solenoid valve

One 24V proportional solenoid valvefor thelowering
2. Two48V ON/OFFtilt control solenoid valves
3. Two48V ON/OFF sdeshift control solenoid valves
4.  One24Vproportinonal valvefor thedrain.

Thesolenoid valve EV P hasbeen integrated in thecircuit given that thereisonly onemotor for both functions,
lifting and power steering. It allowstheail in excessto returninto thetank, thusreducing the pressureinthe
hydraulic control valvecircuit.

By meansof thisvalveitispossibletoincreaseor decreasethe sensitivity of thelifting by acting on control of
thevave(SEE MHY RIO setting funtion).

DESCRIPTION OF THE CONTROL VALVE BOX

Liftingbox

Tiltingbox

Sideshift box

4th WAY

usesasolenoid valve EV 2 ON/OFF for thelifting, aproportional solenoid valvefor
thedrain EVP1 and avalvefor the maximum pressure.

hasagovernor of oil capacity (121/m’). Inthisway theoil quantity isreduced when using
thedoublefunction: lifting-tilt. Inthisbox thereisalsoan OVER CENTER valvetoavoid
any forward movement of the mast with load on theforksand theemptying of thetilt
cylindersin case of min. rpm of themotor.

hasagovernor of oil capacity (121/m’). Inthisway theoil quantity isreduced when using
the doublefunction: lifting-sideshift. For safety reason thelogic unit isset to thelower
speed.

hastwo valvesalready set to 150 Bar. Shimsareused in order to increase or decreasethe
pressure. Each shim correspondsto 17 bar.
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POWER STEERING HYDRAULIC DIAGRAM

STEERING CYLINDER

L| STRIS BAR | K

e

ORBITROL _1 ;-

6’ 31 % AR
5
TO THE CONTROL VALVES

Bl er| | e

PRIORITY

o JLS
VALVE

fa)

A—ap

Cﬂ, |

PUMP @7 FILTER
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LIFTING EQUIPMENT OIL AND OIL FILTER
@ o The hydraulic oil tank is located under the
— platform.
- The filter cartridge (A) is beneath the screw
L @ cap (C).
T
To check and change the ail, place and
; stop the truck on a flat surface, with the
ST mast tilted backwards and the forks
3 i gd lowered.
T TESS

HYDRAULICOIL: AGIPtypeARNICA 46

After the first 50 hours
- filter change

Every 500 hours
- check the oil level in the tank using
the dip-stick (D);

Every 2000 hours

- replace the oil and the filter.

- check and clean the tank breather valve
filter (B).

To change the filter:

- remove the tank cap (C) and the filter

- fit a new filter after checking the state of
the seals

- after testing, check that there are no oil
leaks
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To change oil and filter:

Thetank doesnot havethedrainplug. Place and stopthe
truck onaflat surface, withthemast tilted backwardsand
the forks lowered. Two different procedures can be
followedtoreplacethehydraulicoil:

1) Todranthetankitispossbletouseapumptosuch
upthehydraulicoil

2) Itisalsopossibletoremovethedrainhoseof the
control valvefromthetank and placeitonan
external case. By pressingthebrakepedal
(atheminimumRPM of thelifting pump) theoil
flowsout. Whenthetankisnearly empty switchthe
thetruck off by thekey

Becar eful! Thepump must not wor k without oil.

PUMP REPLACEMENT

Beforefittingthenew pumptothemotor pay attentiontothegasket right

/‘ A‘(g /v positioning.
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cleancarefully themotor couplingsurface

inserttheshaftinthetootded seating

Beforeinsertthemotor shaft besurethat inthetoothed seating
thereisathinlayer of "CASTROL OPTIMOL T.WHITE" (paste
or spray). If not, restorethelayer withtheproduct before
mentioned.

screw inandtight thetwo bolts

> Tighteningtorque45+/-5Nm

After thepumpreplacementitissuggestedtofill thesuctionhoseC (seepreviouspage). Itisalso

possi bleto usethemanometer connection point D (seepreviouspage) tofill themainhoseCwithoil inorder
toavoidthat thepumpturnswithout oil duringthefirst working period. Onceendingtheassemblingoperation
switchthetruck onandwaitfor thelifting motor automatic stop.



Electric

036-0410-07

SERVICE MANUAL

1,2-2,0tA.C.

chapter 7000
page 1

CHAPTER 7000

MAST GROUP




1,2-2,0tA.C. Electric
chapter 7000 SERVICE MANUAL 036-010.07
page 2
MAST GROUP INDEX

MAST GROUP page 3
TRIPLE MAST SECTION page 4
LIFTING CYLINDERS ON THE MAST page 5
CENTRAL DISPLACEMENT CYLINDER WITH BRAKING EFFECT page 6
SIDE DISPLACEMENT CYLINDER WITH BRAKING EFFECT page 7
SIDE TELESCOPIC CYLINDER WITH BRAKING EFFECT page 8
TELESCOPIC CYLINDER WITHOUT BRAKING EFFECT page 9
CYLINDER CHECKING METHODS page 10
LUBRICATION OF THE LIFTING EQUIPMENT page 11
GUIDE ROLLERS AND GUIDE SHOES REPLACING page 13
GUIDE SHOES FORK CARRIAGE REPLACING page 14
MAST CHAINS INSPECTION page 15

FORKINSPECTION

page 16




Electric 1,2-2,0tA.C.
SERVICE MANUAL chapter 7000

page 3

036-0410-07

MAST GROUPS

Themast profilewith double stiffening flangeischaracterised by ahigh flexural andtorsiond strength.

It dlowswidevisbility thanksto thereduced dimensionsof theprofileitsdlf.

Cylindersaresingle-acting type.

The sideshift system hasbeen housed insdethe profiles.

Themast groupisaroller typewith avariable centredistance (i.e. afixed roller isfitted onthe outer mast and a
mobile oneon theinner mast, instead of anumber of mobilerollersonly ontheinner mast). Thissolution ensures
better grip and stability on operation.

Other featur es: Sdeplaysadjustablefrom outside. Plastic guide shoes. Roller bearingswith grease nipples, ball
jointson axlecouplingsandtilt cylinders.

Grease nipple Adjusting screw Shoe Roller

N/ /
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LIFTING CYLINDERS ON THE MAST
1220 q CEMNTREAL CYLINOER SIDE CYLINDER
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CENTRAL DISPLACEMENT CYLINDER WITH BRAKING EFFECT

Rod

ON THE LIFTING

Bleeder
screw
S~

Chamber A

N

eSS

ey

Channels 1-2
<

Channels 3

—

Chamber B

Oil inlet

Safety valve

/

Cap

Unidirectional
valves D-E

“

Surface C

—rr]

Theoil flowsintothecylinder fromthe
“Qil inlet” when the control valve is
operated.
Flowingthroughchannels1,2and3,itfills
chamber A until the inner oil pressure
exertsanupwardforceagainstthesurface
C.Theoutwarddidingof therodis, thus,
set off. Thismovementisenacted by the
oil flow from chamber A to chamber B
throughtheabovementioned channels.
At the end of the expanding process
channels1and2areplugged by thecap.
Therefore, sincetheoil flowing between
the two chambers passes only through
channel 3, it hasalower capacity. The
outcomeisasowing-downor “Braking
effect”.

Thedownwarddlidingof therodis
allowed by theopening of the* Oil inlet”
circuit, sothat theoil canberetrieved
intothetank by meansof thecontrol
vave.

Atthebeginningof thisphasechamber
A containsnooil. A moreconstant
fillingisalowedby thetwo
unidirectional valvesD and Ethat,
whenopen, permitavoidingjolts.
Oncebeyondthecap, theoil flow
betweenthetwo chamberspasses
throughchannelsl1and2, whichare
now open.

Unidirectional
valves D-E

] —

"'-'L'-"'-"'-’D}

1 —

Byt M
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SIDE DISPLACEMENT CYLINDER WITH BRAKING EFFECT
ON THE LOWERING

Channel A
(to the central
craber
/ screw
.:l!" ]
Rod /{
Chamber A
blender
screw
4
N
\ |
I\\\
l"'\-‘\
e I
T
)
/< ~,
Chamber A :: ™~
I‘"‘\-.%
N Surface D
Hole F B
\\__
H‘“ T~~~ Profile E
1.1:

Guidering

Unidirectional

valve C

Oilinlet

Chamber B

Safety valve

Theoil flowsintothecylinder fromthe
“Qil inlet” when the control valve is
operated.

Flowingthrough chamber B and channel
Aitfillsfirstthecentral cylinders, then
chamber A through hole F and the
unidirectiona valveC.

Theoil exertsthusanupwardforceagainst
thesurfaceD, which setsoff theoutward
didingof therod.
Thismovementisallowedbytheail flow
from chamber A to chamber B through
holeFandtheguidering.
Thedownwarddlidingof therodis
allowedby theopening of the“ Oil inlet”
circuit, sothat theoil canberetrieved
intothetank by meansof thecontrol
vave.

Inthisphasetheail flowsbetweenthetwo
chambers only through the hole F, as
valveCisclosed.

Thedownward speed of therodremains
constantuntil holeFisclosedby profileE.
Theremarkablereductionof oil flow has
adowing-downor“Brakingeffect”.
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SIDE TELESCOPIC CYLINDER WITH BRAKING EFFECT
IN THE LOWERING (WITH SPHERE)

Rod

Cylinder\

Sphere \ .
Hole F

Seals

T

Surface C———__|

ChamberA/

=iy

B , ></ChanneIZ

|_—Snap ring

[

==

SoaN Iz ——Channel 1

Oilinlet

SV

|

—
N <
e

Cap

NS

SIRN

Theoail flowsintothecylinder fromthe
“QOil inlet” when the control valve is
operated.

Flowing through channels 1 and 2 and
thanks to the upward movement of the
sphere, theail fillschamber A until the
inner oil pressureexertsanupwardforce
against surfaceC, obtainingtheoutward
didingof therod.
Thesnapringisusedtopreventthesphere
fromdidingoutof channel 2whiletherod
iIsmoving, but freeing, all thesame, the
passageof theoil between channel 2and
chamber A.

Thedownwarddidingof therodisalowed
by theopeningof the” Qil inlet” circuit, so
that theoil canberetrievedintothetank
by meansof thecontrol valve.
Thedropof il pressureinchamber A
causesthesphereto movetothe
bottom of channel 2 and stop onthe
snapring.

Inthebeginning of thisphasetheoil
fromchamber A flowsall theway
throughchannel 1.

Only towardtheend of itsdown-stroke
thesphereclosesthetop of channel 1,
thusdirectingtheoil flow uniquely
throughholeF.
Thisproducesthehydraulicbraking
effectinthelowering.

= Safety valve
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TELESCOPIC CYLINDER WITHOUT BRAKING EFFECT
DESCRIPTION OF THE CYLINDER COMPONENTS

Thecylinder pistonsaresingle-acting types(fig. A).

Dust control ring (6)

L

Inthese cylindersaseal (1) has beenfitted on the
piston (2) that works on the inner surface of the

Therod guide is made by the plug (4) and by the
piston through anti-friction rings (5).

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

Slight leakages that may occur are directed to the
tank through the drain pipe connected to the pipe
coupling (7).

Thedrain pipeshall reachtheail tank (fig. B)
A smdll quantity of oil will dwaysremainintheloop

formed by the pipe before connecting to thetank. It
actsasatrap and constantly moisturizesthe cylinder

Inner cyIindePner’ whenitiscompletely closed (fig. B).

Anti-friction
ring (5) @ ™ 1 Top cap (4) gylinder liner (3).
‘& - '
Drain hole (7) . -
-
y
y
o
Iy
y
y
L
-
y n
ey
f,a. surface (3)
- TP Piston (2)
ey
y
AN
~
| _—Seal (1)
: ——Tﬁ [~ Chamber
N\

Low cap 1: ﬁ\

4\

Fig. A Oil inlet

Iy

Safety valve
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Fig. C

CYLINDER CHECKING METHODS

1STCHECK
Removethedrain pipefromthecylinder (fig. C)

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

Put aload ontheforksand liftit by at least 200 mm.

After 10 minutes, measuretheamount by which theload haslowered.
A drop of afew millimetresisquitenormal, asinthedistributor there
areawayssomeleakages.

Now, lift thecylinder toitsend stroke, if no oil leaksfromthedrain
pipecoupling, it meansthat theload loweringisonly duetotheleskages
onthedistributor.

Inthe presence of leakages, it will be necessary to replacethe seal.
Should thisbethe case, inspect thecylinder liner.

2" CHECK
(Tobecarried out if the 1% ingpection has been successful and after
sedl replacement).

Removethedrain pipefromthecylinder.

Lift the cylinder sometimesto end stroke, so that all the possible
remaining oil isdischarged.

Put aload ontheforks. Lift and lower it for 10 minutes, making sure
that thelimit stop isnever reached.

Lift thecylinder to end stroke.

If any leakages should be still present, the cylinder isdamaged and
then it must bereplaced.
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LUBRICATION OF LIFTING EQUIPMENT

MASTS

After the first 50 hours
- adjust the guide shoes through socket head (Allen) screw (D)
For this purpose use a 0.2-0.5 mm thickness gauge, inserting it
from below upwardsto the centre of the Allen screw (D) passing
behind the roller (F) and dliding on the outer mast..

Every 500 hours

- checkthemasttilting

- check themast guide pads

- adjustthemast fixing

- adjugttheliftingjackscollarsand tilting jacksnuts

Every 1000 hours
- check themast diding guides, mast and mast jacksfixing
- lubricatethetilting jacksand the mast connections.
- ingpect themast guiderallers(E); they havetorotatefreely and
not to be too worn out.

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

- adjust the guide shoes;

- grease the mast guide rollers (E)

FORK CARRIAGE AND SIDESHIFT UNIT

After the first 50 hours
- adjust the guide shoes through socket head (Allen) screw (G)
For this purpose use a 0.2-0.5 mm thickness gauge, inserting it
from below upwardsto the centre of the Allen screw (G) passing
behind the roller (H) and sliding on the outer mast.

Every 500 hours
- check thefork carriage position

Every 1000 hours
- check and adjust the the sideshift guide shoes
- check and lubricate the fork positioning pins and notches.
- ingpect and greasethefork carriage guiderollers (F); they haveto
rotate freely and not to betoo worn out.
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CRer T
Sideshift unit
upper par 3 grease nipples (P)
lower part without grease nipples excessive wear.

SECURITY INSTALLATIONS CONTROL

Make sure that:

- theliftingchainstay boltsarefreeof defectsandtheadjusting
nuts are locked by the appropriate cotter pins (A);

- thefork carriage safety end stops (G) are present and tightly
fixed.

- the collars (C) are present and tightly fixed.
Every 500 hours
- check that thereis a clearance (D); of 0.5 to 3 mm between

the collar and external lifting jack cylinder.

- check that the self-locking nuts (E) are tight.

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

SAFETY FORK CARRIAGE END STOP

The lifting unit is equipped with a mechanical safety end stop,
toavoidtheaccidental escapeof thefork carriagefromthebotton
of the mast.

The end stops (G) consists of two Allen bolts. To remove the
fork carriage, first of al unscrew the end stops.
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GUIDE ROLLERS AND GUIDE SHOES REPLACING

Mast-Fork carriageguideroller sand guideshoesreplacing

Inorder tocarry out thejob proceed asfollows:

1) removethetwoforksfromthecarriage

2)  disconnectthetwosideshift hosesonthefork carriage
(Picturel)

3) tiethefork carriagewithabelt (Picture2)
4)  removethesafety clipof thechainpinonthecarriage(Picture3)
5)  removethenut stoppingthechainpinwithatool asshownin

Picture4. After that movethetwo chainstotheoppositesidein
order to have more space.

6) removethetwoAllenscrews(Pictureb)

7)  removethecompletefork carriagefromthebottom

8) removetheguideshoeswithtwoscrew drivers(Picture6)and
screw out the Allen screw G (see page 12) inthe opposite
side, inordertolet thenew guideshoesgoinsidecompl etely.

9) removethesnapring A andtakeouttheguideroller (Picture?)

10) reassembleall partsinreverseorder and adjust theguideshoes.
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Picture 10

FORK CARRIAGE GUIDE SHOES REPLACING

1)

2)
3)

4)

5)

Inorder tocarry out thejob proceed asfollows:

removeoneof thetwo sidebarsB from thefork carriage
(Pictured)

takeout themobileplateC (Picture8)
replacetheupper andlower guideshoesD-E (Pictur e9)

fittheshimsF properly inorder to haveacorrect clearenceof the
mobileplateC onthefork carriage

reassembleall partsinreverseorder and adj ust theguideshoes.
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MAST CHAINS INSPECTION

CHECKING THE CHAINS:

Every 1000 hours
- Check the condition of the chains which in any case must not be faulty, worn out or
damaged. To check the links for wear, use the appropriate gauge
- Removethe chains, clean them thoroughly, refit them inverting the original working position and
[ubricatethem.

Every 10000 hours
- Replace the chains and the fixing tie rods

Replacing the chains use original spare parts which will guarantee that the safety
requirements stated by the regulationsin force are complied with.

POSITIONING THE FORK MOUNTING CARRIAGE

Every 500 hours
After testing the chains as described above, with the truck on an even surface and the mast in a vertical
position, check the position of the fork carriage plate, as follows:
- remove the forks, lower the fork carriage completely and measure the height (X), comparing it with
the value shown in the table, corresponding to the capacity in kg of the truck.
(e.g. the correct value of (X) for a truck with a capacity of 2000 kg (class Il B), must be
152 £5 mm).

TABLE 1SO 2328 - 1993

Rate Lifting load (kg) "X" (£ 5)
I A 0 + 999 76 mm
A 1000 + 2500 76 mm
A 2500 + 4999 76 mm
IV A 5000 = 8000 127 mm
VA 8001 + 10999 127 mm
X
3 % TABLE ISO 2328 - 1993
Rate Lifting load (kQ) "X" (x 5)
| B 0 + 999 114 mm
X=76mm (A) Il B 1000 + 2500 152 mm
X=152mm (B) OPTIONAL I B 2500 + 4999 203 mm
IV B 5000 = 8000 254 mm

V B 8001 + 10999 257 mm
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<=FORWARD - BACKWARD=>

FORK INSPECTIONS

General criteria

Fork arms in use must be inspected at intervals of not
mor e than 1000 hours, and whenever a defect or permanent
deformation is detected. If the truck is subject to intensive use,
more frequent inspections may be required.

Inspection

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

Surface cracks

The fork arm must be thoroughly examined visually for cracks
giving specia 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 the fork positioning lock (G) is in good working
order.

Legibility of marking

If the fork arm marking is not clearly legible, it must be
renewed by the original fork supplier.

Fork wear control

The fork arm blade and shank must be thoroughly checked for
wear, paying specia attention to the area around the heel (D).
When maximum wear is detected, with thickness reduced to
90% of the original, the fork arm must be replaced.

Fork mounting wear control

The horizontal supporting surface of the top hook (E) and the
contact surfaces of both hooks (E) and (F) must be checked
for wear and any damage.

Withdrawal of the forks from the service

Any fork with defects revealed during the above controls must
be withdrawn from service.

MAST GROUP TILTING SETTING
Every 500 hours
- control the tilting of the masts; the standard values () (o)

arethefollowing:

o =2°30"
B=6°

FORWARD
BACKWARD

=43,7mm
=105,1mm

Thetiltanglecaneasily bechecked usingaplumb-linedroppedfrom
thefront outsideedgeof thetop of thefixed mastsand measuringthe
distancebetweenthelineandthefront edgeat ametrefromthetop of
themasts.

N.B. 1tiltingdegreecorrespondstoal7.4mmmovementonlmt.
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OIL AND GREASE SPECIFICATIONS
FOR NORMAL ENVIRONMENTS
type specifications g.ty PARTS INVOLVED
AGIP ARNICA 46 ISO-L-HV FZG 20 L Hydraulic system, lifting and power
tests to stage 11 steering
AGIP ATF Il D GM DEXRON Il 6137-M 0,22 L |Transmission reduction gears

GM DEXRON 6032-M
GM DEXRON ATF type A suffix A

AGIP BRAKE FLUID DOT 4

SAE J 1730-JAN 80
DOT 4 TYPE

Hydraulic brake system

MOBILGREASE SPECIAL

Lithium base ASTM
275-305 NLGI Nr.2
Dropping point 180°

Mast securing joints - sideshift unit -
steering joint - general lubrication
with grease nipples - Mast guides

FOR COLD CLIMATES AND
COLD-STORAGECELLS

type

specifications g.ty

PARTS INVOLVED

AGIP ARNICA 22

ISO-L-HV FZG
tests to stage 10

20 L

Hydraulic system, lifting and power
steering

MOBILTEMP SHC 100

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

Mast securing joints - sideshift unit -
steering joint - general lubrication
with grease nipples - Mast guides

STANDARD TYRES

Type Size Air Truck
Pressure
©)
FRONT 432x152 1,2-1,6L t
REAR 457x178 1820 t
REAR 381x127 ALL
(SE)
FRONT 18x7-8 1,2-16L t
FRONT 200/50-15 1820 t
REAR 16x6-8 ALL
(PN)
FRONT 18x7-8 10 bar ALL
TIGHTENING TORQUES
WHEEL TORQUE
14 daNm steering wheels
14 daNm driving wheels
DRIVE UNIT TORQUE
23 daNm electric motor securing
13,5 daNm unit securing to frame
5 daNm service brake delivery pipes screw
5 daNm parking brake cable fixing screw
2,2 daNm oil filling and draining cap
VARIOUS TORQUES
49 daNm mast-securing U-bolts
0,8+1,2daNm jack collar self-locking nuts
20 daNm counterweight locking screws
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RUNNING-IN MAINTENANCE TIMES TABLE

50 at # hours for MEDIUM/INTENSE USE

7l- at # days/months FOR OCCASIONAL USE
LIFTING UNIT - MASTS

SR] guide pads - masts and sideshift unit slides

- lifting oil filter

] chain security bolts
DRIVE UNIT

3 transmission reduction gears oil - differential oil
CHASSIS AND COMMANDS

bolts in general

wheel tightness

LEGEND

Inthe maintenance table showing a visual control
and cleaning ofthe partsindicated; replacement
/lubrification/clamping according to necessity.

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

o C

‘~ Inthe maintenance table showing lubrification
of the parts indicated.

-

In the maintenance table showing tightening
or adjustment of the parts indicated.

<

The servicing periods are divided into hours, considering an average working day of 8 hours
of effective operation.

If the truck is used on average for less than 8 hours per day, refer to the schedules expressed
in days/months
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MAINTENANCE TIMES TABLES
8 50 250 500 1000 2000 5000 10000 | [after # hours FOR MEDIUM/INTENSE USE
- 7/~ -1 -3 -6 -12 -24 -/60 after # days/months FOR OCCASIONAL USE
LIFTING EQUIPMENT - MASTS
- - - - 88 - - - carriage - sideshift unit
- - - - e - - - forks positioning pins
- - - 9 - - - - mast guide pads
- - - - ] - - - mast, carriage and chain rollers
- - - - - - M - tilting jacks supply pipes
- - - - - [ - - lifting oil filter
- - - 9 - %8 - - lifting system oil
- - - - ] - - - mast guides, mast and jack fixing
- - - - - - - lifting jack retaining collars
- - - ] - - - - fork carriage position
- - - - 9 - - - forks
- - - 9 - - - - mast inclination
- - - n - - - mast fixing to the frame
- - - - 8 - - % lifting chains
- - - - 87 - - % chain stay bolts
- - - - - - - % high pressure hydraulic pipe system
- - - - 9 - - - hydraulic seals and connection
- - - - - - - tilting jacks nuts
DRIVE UNIT(S)
- - - - 9 - - - system seal
- - - - 3 - - transmission reduction gear oil - differential gear oil

;(C)

transmission complete unit

[«
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MAINTENANCE TIMES TABLES

8 50 250 500 1000 2000 5000 10000 | |after # hours FOR MEDIUM/INTENSE USE

- 7/~ -1 -3 -6 -12 -/24 -/60 after # days/months FOR OCCASIONAL USE
ELECTRICAL SYSTEM

- - - - 9 - - - electronic control

- - - 9 - - - - contactors, pushbuttons, pedals and control valves
microswitches

- - - 9 - - - - safety control circuit

- - - - 9 - - - lead terminals - lead insulation

- o - - - - - - BATTERY - specific gravity and charge level

- - - 9 - - - - ELECTRIC MOTORS - external cleaning

- - - 9 - - - - electric fans

- - - - @ - - B motor bearings

- - - N - - - motor supports
CHASSIS AND CONTROLS

- - - - ] - - 3 steering and pipe systems seal

- - - - 9 - 3 - hoses from orbitrol to steering jack

- - - ] - - - steering axle and wheel hub bearing

- - - - ] - - - steering lock pedals in general - linkage

- - - - ] - - - parking brake pedal or lever

- - - - @ - - - service brake pedal

- - - - ] - 3 - service brake hoses

- - - - @& B - - brake fluid

- - - - - 9 - - brake fluid low level warning light

- - - - ] - - - chassis cleaning - bolts in general

- - - 9 - - - - driver's seat

- - - - @ - - - wheel tyres

- 9 - - - - - - tyre pressure and completeness - wheels tightness
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SAFETY INFORMATION

Work clothes

1  protectivegloves
2 overdls

3  safetyboots

4  protectivegoggles
Work place

Thework placemust belightedand aired.
Theareaaroundthetruck must beobstaclesfree
Oil signsor greasesubstancesmust not be presentsonthepavement (danger of diding).

Lifting the truck
Beforedoinganyjob,itisobligatory toliftthefrontwhee swithblocks
toavoidtherisk of accident.

Block thesteeredwheelswithchocks(A).

2. Tiltthemast back and placeblocks(B) under their base.
Tiltthemastforwards: thedirectionwheel smust beliftedand
freetorotate

Tocarry out correctly all thelifting operation of thetruck itisnecessary to havethefollowing tools:

.ahydraulicjack withupto5ton capacity

. metal or hard wood blocks

beforeputting theblocksunder themust, check theinclination of thefloor, thetruck must be parked onaflat,
horizontal surface.
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ELECTRIC PART

Itisobligatory todisconnect thebattery beforedoingany job toavoid therisk of accident.

- Donot connectthechopper toabattery withanominal voltagedifferentfromthevoltagestated ontheunit plate.
If thebattery voltageishigher, it may causetheM OSfailure.

If thebattery voltageislower, theunitdoesnot run.

- Duringthebattery recharging no unitsmust beconnected tothebattery astheunit canbe
damaged by theovervoltagegenerated by thebattery charger.

- Supply theunit only withthetractionbattery, do not useany output rectifiersor power supplies.

- Withthekey switched off, thefilter capacitorscoul dremain chargedfor someminutes. Toensuresafeworking
conditions, weadvise:

To wait some seconds with the machine stopped and the key inserted until the display turns
completely off todisconnect thebattery.

Or

Toshort-circuit thecapacitor sthrough aresistor (56 Ohm 1W) between the B+ and B- chopper
power connections.

Donotwear jewellery, necklaces, watches, etc becausethey can becausesof short circuit.
Chargingofthebattery

Donot smoke(danger of explosion).

Itisnecessary to switchthebattery charger off beforedisconnectingthebattery.

Alsolittlesparkscan causethebattery toexplode.

Inordertofill inthebattery or control thelevel of theaciditisnecessary towear glovesand glasses.
Itisprohibitedtosmoke.
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Weding
Wear aleather overall, glovesand awel dingmask.

Itisobligatory towear glovesand protecti vegoggl esduring thegrinding operationsbecausethey could cause
theprojectionof metalicparticles.

Makesurethat thesetwo operationsare performabl einsidetheworking areawhereyou are.

Whentheseoperationsarecarried out onatruck, inorder to avoid thedanger of explosion, cover and protect
thebattery andthepartsincontact withfuel carefully.

Makesurethat around theworking areatherearenot any inflammabl eproducts.

Disconnect thebattery and short-circuit thelogicunitsthrough aresistor (56 Ohm 1W) betweenthepositive
(+) andthenegative(-) beforecarrying out any arc-wel dingsonthetruck.

Truck washing

Duringthisoperationbecareful whenusingwater on el ectriccomponents.
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CESAB S.p.A
via Persicetana Vecchia, 10 40132 Bologna - ltaly
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