REMOTE CONTROL SYSTEM

SCANRECO RC 400.

INSTRUCTION MANUAL.

( Engelsk Ver 2) This instruction manual must be kept in the vehicle cab.
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1. PREFACE

This manual is intended as a complement to the crane / machine instruction book and
covers the Scanreco RC 400 Remote Control System.

The Scanreco RC 400 offers the driver an extremely advanced remote control system
with speed, precision and control and with maximum safety.

In order to ensure your safety and the safety of your crane / machine you should study
and learn these instructions. This will enable you to more quickly familiarise yourself
with your new remote control system and how best to utilise it.

For the crane driver :

Pause for awhile and give yourself extratime to read chapters::
"Chapter 2. General system description” , "Chapter 3. Safety regulations and Operating
instructions”.

For the installer :

Pause for awhile and give yourself extratime to read chapters :
"Chapter 4. Installation instructions " and "Inspection / Installation documents”.

* Remotely controlled cranes may only be operated by qualified personnel. The driver

must be aware of the contents of chapter 3 '"Safety regulations and Operating

instructions' before operation is started ! Serious accidents can occur if these
instructions are not followed !

« To protect the portable control unit from damage and also for safety reasons, the
control unit must be kept in a locked cab.

« Follow the instructions given in the crane handbook regarding moving the crane
from its parking position, the best arm positioning while loads are being handled and
parking of the crane.

¢ Due to the unlimited variety of cranes, machines, objects, vehicles and equipment
on which the remote control system ( RC 400 ) are used, and the numerous standards
which are frequently the subject of varying interpretation, it is impossible for
Scanreco AB / Swedens, personnel to provide expert advice regarding the suitability
of a given RC 400 remote control for a specific application.
It’s the purchaser’s responsibility to determine the suitability of any Scanreco RC
400 product for an intented application, and to insure that it is installed and guarded
in accordance with all country, federal, state, local, and private safety and health
regulation, codes, standards and Scanreco’s recommendation ( This manual ).
If the Scanreco RC 400 will be used in a safety critical application, the customer -/
driver must undertake appropriate testing and evaluation to prevent injury to the
ultimate user. Scanreco AB, Sweden does not take responce for any damage or injurie.

« Unauthorized tampering with Scanreco RC 400 automatically invalidates guarantee !
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2. GENERAL SYSTEM DESCRIPTION.

Contents : Page :
« General schematic of the Scanreco RC 400 2.2
« General description of the remote control system 23
« The portable control unit 23
« Battery operation ( See also 2.11 - 2.12) 24
« Manoeuvre levers 2.5
« Emergency stop panel 2.6

« Changing radio channels ( Due to frequency blocking ) 2.6

« Switch panel 2.6
« Micro - speed control 2.6
«  ON/OFF functions 2.7
« Cable for cable control 2.7
« Opto-fibre cable 2.8
« Electronicbox 2.9
« Expansion cable (EX) 2.10
« Crane emergencystop box 2.10
« Battery pack 2.11
« Battery charger and battery charging 2.12
e Radio control 2.13
« Radio transmitter 2.14
« Radio receiver box 2.15

¢ Option : Duplex-communication with display to give 2.16 - 2.19
current weight loading, moment etc.
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Genera system description  2-2

General schematic of the RC 400 :

The Remote Control System is comprised of the following components:
e Control unit ( for cable or radio control ).
¢ Electronicbox.
e Crane emergency stop box.
o Expansion cable ( EX).
- Cable operation: Control cable ( 3-core ).

- Radio operation: Radio transmitter, Qty. 2. battery packs, battery charger and radio
receiver box.

IN RADIO OPERATION:
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* SERIAL OUT AND INPUTS
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CONTACTS AND CONNECTIONS TO:
* ELECTRIC—HYDRAULIC CONVERTERS
* DUMPVALVE/EMERGENCYSTOPVALVE
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1. GENERAL DESCRIPTION OF THE REMOTE CONTROL SYSTEM.

The Scanreco RC 400 remote control system has been specially developed for hydraulically
driven mobile cranes and machinery. The system isadigital remote control system based on
an extremely advanced micro-processor technology. Y ears of exhaustive and demanding
testing have shown that the remote control system can cope with the roughest of environ-
ments.

The remote control system is tested and approved for use in, amongst others, power stations,
with a sky lift for personnel, close to work areas using blasting , on oil platforms, military
establishments or other areas with explosive environments. The system is protected against
electromagnetic and radio frequency radiation and can be installed onto all hydraulic valve
types ( voltage, current, pulse width, or protocol steered ) found on the market.

In its basic form the remote control system is comprised of a portable control unit with
manoeuvre levers for proportional control and switches for ON/OFF functions, an electronic-
box with connection cable for driving proportional electro-hydraulic slide controllers.
Digitally coded control information (lever deflection and switch position) is sent from the
control unit via electric cable, opto fibre cable or viaradio to the el ectronicbox. The control
unit and electronicbox trand ate the magnitude and direction of the manouevre lever deflect-
ions and switch positions to corresponding valve function speed and direction and thus crane
movement.

2. PORTABLE CONTROL UNIT (for cable, opto fibre cable, and radio operation ).
General description of the portable control unit.

The portable control unit isimpact and weather resistant and is light weight and compact.
Controls are available for 4, 5, 6, 7 or 8 manoeuvre functions. The manoeuvre levers are fully
proportional and have spring return to the zero position, i.e. a"dead-man's-handle”. The
control unit has an emergency stop function which will immediately stop al movement .

All manoeuvre levers are protected with a protective frame against unintentional activation
and against mechanical damage. The control unit has multi-step micro-speed operation as
standard enabling instantaneous temporary reduction of speed and it can also be equipped
with alarge number of switches for ON/OFF functions. A LED and sound signal are used to
indicate such things as operating and battery status and for a simple and diagnostic fault
finding. ( See picture of control unit ).
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Portable control unit with battery operation ( radio control or opto fibre cable ).
A battery islocated in the control unit for radio control and is very simple to change.

« The battery’s effective operation timeis about 8 hours on one charge.

+  When the battery is approaching time for charging, the control unit beepsthree ( 3) times
asawarning and at the same time the LED starts to blink on the control unit.

» The battery must be used until the LED goes out, after which it can be changed.
If the battery capacity istoo LOW the control unit cannot be activated.

« The battery capacity and operational performance is reduced in extremely cold conditions.
( The battery is automatically charged during operation by cable control ).

« Inorder to reduce battery loading and for safety reasons, the control unit is turned off
automatically, after the unit has been idle for more than approximately five ( 5) minutes.
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Genera system description 2-5

A brief description is given now of the component parts of the control unit.
The control unit is comprised of manouevre levers for proportional control, switches for

ON/OFF and function changing, micro-operation and emergency stop. ( See separate headings
below ).

EMERGENCYSTQP

Manoeuvre levers.

The manoeuvre levers give fully variable proportional operation and are sprung loaded to
return to zero position, i.e. "dead-man’s-handl€". When the manoeuvre levers are moved from
zero position the respective hydraulic function starts to operate slowly and increases in speed
asthe lever is moved further from zero position and vice versa as the lever is moved back
towards zero position. If any levers are not included for a particular installation, a cover plate

can be mounted for the unused lever locations.
( Seedso title” Micro-speed control ™).

For safety reasons all manoeuvre levers must be in their zero/neutral positions for a start-up to be made. If any
lever is not in its zero / neutral position during start-up, the control unit will blink and beep the same number of
times as the number of the lever to indicate which manoeuvre lever is faulty. The control unit can be used but the
faulty lever will be locked and disengaged. ( For example if it beeps and blinks five (5) times, it is the 5th lever
from the LEFT which is faulty or giving the problem signal ).

LEVER

COVER—-PLATE
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Genera system description 2-6

Emergencystop panel.

Thereis ared emergency stop switch ( STOP ) with amanual twist reset, a push button

( ON/SIGNAL/FREQ. SHIFT ) and ared LED on the control unit's emergency stop panel.

« Thecontrol unit is started with the sprung reset push button ( ON/SIGNAL/FREQ. SHIFT )

« A warning signal is produced on the crane ( SIGNAL ) by holding the push button down.

« All movement of the crane is stopped if the emergency stop is activated on the control
unit. The red LED indicates operating and battery status.

GREEN LED: MICRO RED LED: ON

TOGGLESWITCH: MICRO EMERGENCYSTOP BUTTON: ON/SIGNAL /FREQ.SH.

Micro - Speed control ( reduction of speed ).

This return sprung switch can be used to reduce the operating speed in five ( 5) steps from
100% to 60%, 50%, 40%, 30% and 20% speed by limiting the hydraulic steering. The

regulation of the function’s speed is still made over the entire lever stroke and with retained
resolution.

+  With impulses from the sprung loaded toggle switch to the left, towards ON, speed
reduction can be produced from 100% to 60%, 50%, 40%, 30% and 20% steering.

« Movement of the switch to the right, rowards OFF, will produce 100% steering once
again ( See also next item ).

+ For safety reasons, areturn to 100% steering can only be made if all manoeuvre levers are
in their zero positions.

* When the green LED is blinking, the Micro-speed function is activated. The number of
blinks indicate the operating speed as defined below. If the emergency stop is pressed on
the controller unit, the controller unit will start from the last chosen speed.

Green LED : Indication :

Green LED not lit 0t0 100 % speed ( normal speed ).
1 blink every third second = 0 to 60 % speed

2 blink every third second = 0 to 50 % speed

3 blink every third second = 0 to 40 % speed

4 blink every third second = 0 to 30 % speed

5 blink every third second = 0 to 20 % speed

Doc.nr : 6611-018



Genera system description  2-7

ON/OFF and function changing functions.
ON/OFF switches can be used to manoeuvre electrical, hydraulic or pneumatic ON/OFF
functions. Examples of functions:

« Stopping and starting of the vehicle’s motor, throttle lever, beep / signal, change-over
valves, function changing for ex. 9th and 10th function.

« Enable parallel running of two or more valves at the same time from one manoeuvre lever.

«  Connection of so called hold function, i.e. "lock™ afunction at a specific speed, after
which the speed is kept constant without the lever having to be held ( for example
hydraulically driven drills) etc. This can be compared to the speed control in a private car.

Make sure that you always know which functions are connected for ON/OFF manoeuvring.
Alternative: One switch can be used to designate that levers will give either proportional or ON/OFF functions
( function changing ).

SWITCHPLATTOR

FASTSKRUVAR (4x)

R980716

3. CABLE FOR CABLE CONTROL ( electrical 3-core ).

The control unit is connected to the electronicbox via athin and flexible 3-core cable. The
cable has round contacts (Amphenol / Hirchmann) at each end.

The cable feeds the digital coded control information from the control unit to the electronic
box. The cableisavailable in standard lengths of 10, 15, 25, 50 and 100 metres.

With cable control, the standard cable length supplied is 15 metres .
A 10 metre control cable is supplied with opto or radio control, for emergency operation.

(1=Supply , 2=Data , Ground= Ground/Minus ,3 = No connection ).

K1 K2
1 JORD /_ / /— KOPPLING:
1\ K1 K2
it ] JORD—=—=JORD
1 == 1

2 3 2 - 2

-
LA
IR

R93054 L
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4. CABLE FOR OPTO FIBRE OPERATION (NOTE ! OPTION).

For opto fibre control the remote control system is complemented with an opto fibre cable,
battery pack and battery charger. This means that light is used to send the control information
( not electrical impulses).

The control unit is connected to the electronicbox via a thin opto fibre cable. The cable has
circular type contacts (Ampehenol / Hirchmann) at each end and the opto fibre electronicsis
built in and integrated into the contacts.

Opto fibre cable is used in those cases where the use of traditional control cable is not allowed. This can be
during work under or near to electrical power lines or ground cables where contact or flash-over between
control unit and crane could be fatal.

With opto fibre cable the control unit and electronicbox ( crane / vehicle ) are not electrically connected, i.e. are
totally isolated and galvanically separated.

( Radio control gives the same personnel protection ).

MANGVERKABEL (OPTOFIBER)

Tt

1

1)

JHILE
-

R930618 T 1
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Genera system description 2-9

S. ELECTRONICBOX.

The electronicbox is manufactured in aluminium and is provided with attachments and contacts
for connection to the portable control unit, radio receiver box and ON/OFF functions. There are
also connections and contacts for supply voltage, electro-hydraulic converter valves, dlide
controls and dump valve. Since the electronicbox can be exposed to very tough environments,
the box is encapsulated to give protection from damp, heat, cold, dust, vibration and corrosive
environments.

The electronicbox has short circuit proof inputs and outputs and has protection against polarity
reversal, over-voltage and large incoming voltage transients and EMC / RF. Connection of the
electronicbox can therefore be made without risk of damage. The electronicbox is delivered for
supply voltages of +12 / +24 VDC ( +/- 20 % ) with negative ground. There are two standard car

type fuses located inside the el ectronicbox.
Plus fuse: + 10 Amp. and minus fuse: - 30 Amp.

A transformer for standard mains voltages can aso be used to provide the el ectronicbox with supply voltage.
Primary voltage: 110, 115, 220-240, 380, 440 VAC and secondary voltage + 12/ +24 VDC ( +/- 10%).

0000000000 | B

QAVQ0VQ0Q

== 9 BEEREEL
 —] ‘\  — [
TYPE SIGN. CABLE/F\EER QOPTIC CONTACT LED'S FOR OPERATION

STATUS

ON/OFF—CONTACT
RADIO CONTACT

TOGGLE SWITCH FOR

290 OPERATION MODE

205

o
]
]
]
0
ot

g

=

ATTACHMENTS d6.5 (4x) —

TO POWER SUPPLY/

TO DUMPVALVE /EMERGENCY—
STOP VALVE

165
135

CABLE IDENTIFICATION

CONTACTS AND CONNECTIONS TO:
* ELECTRIC—HYDRAULIC CONVERTERS

R93053E

There are LEDs on the electronicbox to indicate operating status e.t.c : See also page : 5-2!!!

POWER: |ndicates supply voltage to the electronicbox ( foggleswitch in REMOTE position ).

DV: Dump-Valve activated.

ON/OFF: ON/OFF function activated. The LED is commoned and summed, i.e. only one switch at atime can

be activated from the control unit to enable control.

DIR. A: Manoeuvre lever A-direction activated and moved . The intensity of the light from LED-A increases
with increased lever angle. The LED is commoned and summed, i.e. only one manoeuvre lever at atime
can be manoeuvred in the A-direction to enable control.

DIR. B: Manoeuvre lever B-direction activated and moved . The intensity of the light from LED-B increases
with increased lever angle. The LED is commoned and summed, i.e. only one manoeuvre lever at atime
can be manoeuvred, in the B-direction to enable control.
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6. EX-CABLE ( EX).

A thin and flexible 7-core cable can be connected to the el ectronicbox for outgoing ON/OFF-
functions, for in-going signal handling e.g. overload and lift reduction functions and for serial
communications if more than one electronicbox is used in so called tandem operation. The
cable has a circular type contact (Amphenol / Hirchmann) at one end.

( The EX-cable is marked with the letters EX and should be connected to the ON/OFF connector on the
electronichox ).

EX—CABLE (7 STRAND—CONDUCTOR,7x0.75 m#%

R93059E

7. CRANE EMERGENCY STOP BOX /MAIN EMERGENCY STOP.

The crane emergency stop box is a separate unit for fixed mounting on the vehicle. The crane
emergency stop box must be connected between the vehicle battery and the electronicbox.

«  When an emergency stop is activated the main power supply to the entire remote control
system is disconnected.

«  The crane emergency stop must be suitably located and easily accessible.

» Before operation is started, the driver must inform all fellow-workers about the emergency
stop function and its location.

With the electronicbox switchin MANUAL position and an electric dump valve, the emergency stop
function is also available during manual hand lever operation.

( See aso chapter 5. "Safety regulations and Operating instructions” ).

68 80

54

ATTACHMENTS
d4.3 (2x)

2 o

@ @

68

EMERGENCYSTOP TYPE: TELEMECANIQUE XAL—-J174
R93055E
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8. BATTERY PACK.

The battery pack isimpact and weather resistant and is located in the battery holder in the
portable control unit . The battery pack is rechargeable and of Nickel Cadmium (NiCd) type.
The battery pack is protected against short circuits. The terminal voltage of a newly charged
battery should be (unloaded ) ca7.0 - 9.0 VDC.

Note.

Battery packs supplied since 1 January 1993 have three ( 3) terminal connections. The centre
terminal is used for Scanreco’s quick charger ( option ).

The battery pack is fully compatible with all battery packs previously supplied.

151

—POL

+POL

50

The effective operational capacity of the battery is approximately 8 hours per charge.

When the battery is approaching time for recharging, the control unit beeps THREE ( 3)
TIMES as awarning and at the same time the LED starts to blink on the control unit. See
next item.

» The battery must be used until the LED goes out, after which it can be changed.
If the battery capacity istoo LOW the control unit cannot be activated.

« The battery capacity and operational performance is reduced in extremely cold conditions.
( The battery is automatically charged during operation by cable control ).

« Inorder to reduce battery loading and for safety reasons, the control unit is turned off
automatically, after the unit has been idle for more than approximately five ( 5) minutes.
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9. BATTERY CHARGER AND BATTERY CHARGING.

The battery charger must be mounted in avibration free areainside the cab or indoors and be
protected against damp and temperature variations.

« Thenormal charging time for an empty uncharged battery, is approximately 12-14 hours.

« The battery charger should be connected directly to the vehicle battery to enable charging
during idle time.

« The batter charger is constructed so that no damage will occur from long continuous
charging.

« Thesupply voltage to the battery charger should be +11 VDC to +30 VDC.

There are two indicating LEDs on the batterv charger :

« RED LED (POWER) : indicates supply power available ( i.e. from the vehicle battery ).
e GREEN LED (CHARGING) : indicates that charging istaking place.

A fuse-holder ( bayonet type) islocated next to the connecting cable and contains a glass fuse
3 Amp. (quick ), size5x 20 mm..

Polarity for the connecting cable: + Blue and - Brown.

The battery charger current without battery pack is: =10 - 20 mA.

The battery charger current with battery pack is: =130 - 140 mA.

The terminal voltage at the battery charger terminals is approximately the same as the vehicle battery voltage.

m | —
C .
L 217 Ca 2m
197

N
N

2
POWER SUPPLY (2x0.5mm
RED LED H\ - ( )
O

(POWER ON) ;
l\ FUSE 3A

(5x20mm)
/ '

GREEN LED Q\

(CHARGING) ATTACHEMENTS d4.5 (4x)

Defective / non-functioning battery charger:
If the driver isusing cable control and the battery pack isin place in the control unit, the
battery will be charged automatically. See also below.

43

R930511E

Battery charging via cable control, for ex. over night : (Charging time is approx. 12-14 hours).
Place the battery pack in the control unit (emergency stop depressed) and connect the cable
between the control unit and the electronicbox (emergency stop on the crane activated).

The electronicbox must be in Remote : (Power, and LED No. 4 should blink). Battery charging is
now taking place!
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10. RADIO CONTROL ( See '"'11. Radio transmitter' and ''12. Radio receiver box" ).

For radio control operation the remote control system is complemented with aradio

transmitter, a battery pack, battery charger and radio receiver box.
( See also sections "Battery pack”, "Battery charger" and " Control unit for battery operation” ).

11. RADIO TRANSMITTER.

The radio transmitter card ( which is encapsulated and has awell proven built-in antenna) is
mounted onto the control unit electronics card ( HTX 402 ). The radio transmitter is connected
viaapin strip, to the electronics card and is screwed down using four fixing spacers. When
the radio transmitter is connected to the electronics card ( HTX 402 ), aunique identity code is
added automatically to the digitally coded control information. The radio transmitter is
approved in accordance with European radio standards I-ETS 300 220 and I-ETS 300 683.
The driver can make an immediate radio channel change by using control unit push button
"ON/SIGNAL/FREQ.SHIFT". The radio channel change can be made at any time during
operation. The radio transmitter operates in the 405 - 490 Mhz band.

For the mobile market 12 ( twelve) radio channelsin the |.S.M band ( 433.100-434.700 & 25kHz )
are avallable for use. ( United Kingdom : 458.500-458.950 MHz a’ 25kHz ).

No special licenceis required by the user for the frequencies for which the radio transmitter is
approved.

Changing the radio channel : A double press of the (FREQ. SHIFT) push button will make the system
execute an immediate radio channel change. Press the button twice quickly and the red LED should blink and the
control unit should beep once to confirm that a radio channel change has been made. A radio channel change can
be made at any time during operation. The system has twelve (12) radio channels as standard .

L]

o (o]

o}

.
\— FASTHAL (4x)
@

R93063 L\ ANSLUTNINGSTIFT

ol
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12. RADIO RECEIVER BOX.

The radio receiver box is manufactured in aluminium and is provided with attachments, well
proven antenna and a connector for connection to the electronics box. Since the radio receiver
box can be subjected to a very tough environment, the box is encapsulated for protection
against damp, heat, cold, dust, vibration and corrosive environments. A green LED on the
radio receiver box indicates supply voltage ( the radio receiver box receiversits supply voltage
from the electronicbox ).

When the radio receiver box is connected to the electronicbox, a unique identity codeis
automatically added to the digitally coded control information.

The radio receiver box is approved in accordance with European radio standards I-ETS 300
220 and I-ETS 300 683. With the use of the control unit push button "ON/SIGNAL/FREQ.SHIFT"
the driver can make a direct change of radio channel. A radio channel change can be made at
any time during operation. The radio receiver box operates in the 405 - 490 Mhz band.

12 (twelve) radio channels are available in the 1.S.M band ( 433.100-434.700 4 25kHz ) for
mobile operation ( United Kingdom : 458.500-458.950 MHz a’ 25kHz ).

No special licenceis required for the user for the frequencies for which the radio receiver box
is approved.

( The connecting cable for the radio receiver box is marked with the letters RA and should be connected to
contact RADIO on the electronicbox ).

ANTENNA (420-480 MHz) LED, POWER ON
(GREEN)

190

60

RADIO APPROVE SIGN.
TYPE SIGN.

1 137.0 ATTACHMENTS d5,0 (4x)

40
100

-
Ca. 2m - TO THE ELECTRONICBOX'S
R93051E CONTACT "RADIO”

Doc.nr : 6611-018



3. SAFETY REGULATIONS AND OPERATING
INSTRUCTIONS.

These instructions cover, amongst other things, those special regulations which apply for
remotely controlled cranes ( cable or radio ). The driver must be aware of the contents of
these safety regulations.

Remote controlled cranes may only be operated by trained personnel. The portable control
unit must never be passed over to any person who has not received training for remote
controlled cranes. If these instructions are not followed, serious accidents can occur!

THE CRANE DRIVER MUST :

« Check that the control unit matches the crane/ vehicle which he isto operate.

« Aquaint himself with the symbols and positions for operating functions and directions.

«  Check the emergency stop function and general remote control system operation daily .

« During operation, walk or stand at a suitable distance from the crane to be able to get a

good view of the operation. No unauthorised persons may be within the crane’'s working
area.

+ Beawarethat it isforbidden to convey loads over himself or fellow workers.

* Release all manoeuvre levers (dead-man's-handles) if crane movement control islost
and then immediately press the emergency stops on the control unit and on the crane.

» The emergency stop on the control unit should always be in the depressed position
whenever the unit is not in use. This applies even for short stoppages, for example, if the
driver wishes to move.

After a completed run, press the emergency stop on the control unit and on the crane. The
control unit must be kept out of reach of unauthorised persons.

Always report equipment faults or shortcomings to the person responsible for the crane.

«  Check that none of the safety devices have been altered or removed.

+ Refer to the current regulations/ instructions regarding " Personnel lifting with cranes ",

" Overloading/overload protection ", "Visible signals during the operation of cranes " and " The location

of cranes close to airports and high-tension power lines" .

« Beaware of any other pertinent regulations and of any local regulations which may
apply. These are to be found in the relevant safety regulations regarding crane transport.

Be aware of the contentsin "OPERATING INSTRUCTIONS" and the handling and method
of working of the remote control system. See next page " Operating instructions ™ !
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Safety regulations and operating instructions  3- 2

OPERATING INSTRUCTIONS.

Before operation, the driver MUST make himself aware of the contents in the
"SAFETY REGULATIONS" for remotely controlled cranes. The driver must be
aware of the function of all manoeuvre levers and switches.

1. For remote control: Place the electronicbox power switch into REMOTE.

For manual/emergency operation: Place the electronicbox power switch into MANUAL.
(Power is now only supplied to the dump valve and the crane's functions can be
manoeuvred directly from the valve's hand levers).

Twist up the emergency stop switches on the crane and on the control unit.

Cable operation: Connect the control cable between the control unit and the el ectronics
box ( crane).

Radio operation: Place anewly charged battery in the control unit’s battery holder.

3. Press ON/SIGNAL/FREQ.-SHIFT, and the red LED will light continuously.

4. The craneisnow ready for operation. The driver must be aware of all manoeuvre lever and
switch functions before operation is started.

5. To switch off or to activate the emergency stop the emergency stop switches on the control
unit and crane should be pressed down. The emergency stop on the control unit should
always be in the depressed position whenever the unit is not in use. This applies even for
short stoppages, for example, if the driver wishes to move.

6. Toensurealong lifefor the control unit and for reasons of safety, the control unit must be
kept locked in the cab( The control unit should be regularly wiped off with a damp cloth for example).
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4. INSTALLATION INSTRUCTIONS.

Contents : Page :
« General schematic of the RC 400 / During welding. 4.2
« Locating the electronicbox and radio receiver box. 4.3
« Mounting recommendations for the radio receiver box. 4.4
« Connection of Danfoss electro-hydraulic valve and dump valve. 4.5
« Connection of proportional magnets and dump valve. 4.5
« Connection of supply voltage and ON/OFF functions. 4.6
« Connection schematic for ON/OFF functions ( see also page 4.6 ). 4.7
« Connection schematic for start of vehicle motor and start lock. 4.8
« Connection schematic for valve contacts to Danfoss valves. 4.9
« Connection schematic for battery charger. 4.10

« Changing crane direction ( If crane movement reversed to that desired ). 4.11

When installing remote control on vessels/boats ( marine cranes ).

¢ Grounding of electronicbox and radio receiver box. 4.4-45

Technical data :

¢ Portable control unit, electronicbox and radio receiver box 4.15
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Installation instructions 4 -2

Installation instructions for Scanreco RC 400 remote
control system .

When the Scanreco RC 400 is installed an electrically controlled dump valve must, for
reasons of safety, always be connected between the manoeuvre valve and the tank . This
means that during an emergency stop manoeuvre the dump valve will be without power
and will transfer the pump flow directly to the tank thus making the crane entirely
without hydraulic pressure.

PORTABLE CONTROLLER UNIT | IN'RADIO OPERATION:
|
RADIO TRANSMITTER

MANEUVERCABLE (3—STRAND CONDUCTOR)
MANEUVERCABLE (FIBER—-OPTICS)

ELECTRONICBOX

) —— - [0]
3 @

c@}%

CONNECTIONS TO:
@ * ON/OFF—FUNCTIONS

@ * SERIAL QUT AND INPUTS
sgeees CMIIITTOONT
: HHEE

CONTACTS AND CONNECTIONS TO:
* ELECTRIC-HYDRAULIC CONVERTERS
* DUMPVALVE/EMERGENCYSTOPVALVE

Welding.

It is sometimes necessary to weld a truck/machine. During welding the system’s el ectrical
connections must always be disconnected from other equipment, i.e. power supply cables ( +
and - ), all valve contacts, the EX cable and radio receiver box contact must be disconnected.

1. Beforeinstallation is started, it is recommended that atest run is made of the existing crane
system (movement and functions) in order to discover existing faults or operational
disturbances in the crane, hydraulic valves or other functions. Note these and notify
the customer if any faults are found.
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Installation instructions 4 -3

Installation and mounting instructions.

Electronicbox :

Important: The electronicbox must be mounted in accordance with the recommendations
given below! To ensure the longest possible life for the electronicbox and its cables, the
electronicbox must always be mounted so that the valve contacts are located facing
downwards. The electronicbox must not be mounted so that the cables face upwards. The

reason for thisisto hinder water from running via the cables, towards the el ectronicbox.
( The cables on the electronicbox are thus not subjected to long periods of accumulated water, damp, salt etc. ).

The electronicbox should be mounted in a vibration free location and not close to strong heat
sources ( for example exhaust pipes etc. ). See also page 4.5 - 4.6 !

OK OK

)
E ﬂ ﬂﬂi

OOOOOOOOO

Radio receiver box :

Important: The radio receiver box must be mounted in accordance with the recommendations
below!

The radio receiver box must be mounted in avibration free location and not close to strong
sources of heat ( for example exhaust pipes etc. ). See next page !

OK WRONG WRONG

5 ©)

| —
Q

i

%@&t@@

RC400 = A
O ow—® 7~
, QS
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Installation instructions 4-4

Mounting of the radio receiver box.

« The connection cable ( marked R4 ) for the radio receiver box is approximately 2 metres
long which is the maximum mounting distance from the electronicbox.

«  For optimum radio communications the radio receiver box should be located as high and
free as possible. An antenna screened and surrounded by fixed objects will considerably
impair radio reception.

«  The antenna pin must not touch any metal object. The radio receiver box should be
mounted horizontally with the antenna pin sticking vertically up. ( See instructions ! ).

- Theradio receiver box should be mounted in a vibration free location and not be
subjected to strong sources of heat ( for example exhaust pipes etc. ).

Control units and €l ectronichoxes with the same serial number have been programmed with a unique "identity
code" when delivered, i.e. they do not need to have their identity codes programmed. See section "Identity code
programming” if thisis not the case.

NOTE! Marine cranes : The casing of the radio receiver box is grounded and connected to supply voltage
earth. In those special cases where agalvanicaly isolated earth isrequired ( for ex. marine use ), theradio
receiver’s box must be mounted on rubber stand-offs/bushes to obtain a galvanically isolated earth.

ANTENNA (420—480 MHz) LED, POWER ON
(GREEN)

190

p-§
] [eF
Jonmo

@
60

RADIO APPROVE SIGN.

TYPE SIGN.
150.0
| 1370 ATTACHMENTS d5.0 (4x)
@ @
5 o
<
Qo
k=]
[e) O
@ [0)
-
N =
CIRAT] =
Ca. 2m TO THE ELECTRONICBOX'S
R93051E CONTACT "RADIO”
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Installation instructions 4-5

2. Select asuitable location for the el ectronicbox on the vehicle/ crane.

» The contact for the cable control cable, switches for MANUAL/ 0/ REMOTE and LEDs
for operational status must be located where they are easy to see and reach. Check that
the electronicbox cable contacts ( cable control, ON/OFF, and radio receiver box
connection contacts ) are located so as to be protected from external damage.

« If the electronicbox isto be mounted in any other manner, the connections and contacts
must not face upwards! Thisisto hinder long-term accumulations of water, damp and
corrosive salt in the cables, connections and contacts.

NOTE! Marine cranes : The casing of the electronicbox is grounded and connected to supply voltage earth. In
those specia cases where a galvanically isolated earth isrequired ( for ex. marine use ), the radio receiver’s box
must be mounted on rubber stand-offs/bushes to obtain a galvanically isolated earth.

3. Connect the electronicbox valve contacts, as per the schematic in which each valve group
and function can be seen. A valve gasket is mounted under each valve contact and to
prevent future operational disturbances, a weatherproof grease/ silicon should be applied
between the valve contact and the manoeuvre valve.

» Thevalve contacts for the el ectro-hydraulic slide controller are marked and numbered
1,2 3upto8.

( The control unit's left manoeuvre lever 1 = valve contact I ).
( The control unit's right manoeuvre lever 8 = valve contact 8 ).

« Thevalve contacts for the dump valve are marked DV. ( Max. output drive max. 2 Amp.)
( The function is automatically cut off if loaded by more than 2 Amp., i.e. the output is not damaged ).

» All cable and valve contacts must remain in place even for valve contacts which are not
used. Unused valve contacts should be carefully sealed with grease and electrical tape
( to keep damp out which could cause operational disturbances/ aarms).

= i
TYPE SIGN. CABLE /FIBER OPTIC CONTACT/ | ED'S FOR OPERATION

ON,/OFF—CONTACT STATUS
RADIO CONTACT

87

TOGGLE SWITCH FOR

230 OPERATION MODE

205

S[o—
1]
il
1]
1]
pE.

%

ATTACHMENTS d6.5 (4x) —

TO POWER SUPPLY

TO DUMPVALVE /EMERGENCY~-
STOP VALVE

165
135

CABLE IDENTIFICATION

CONTACTS AND CONNECTIONS TO:
* ELECTRIC—HYDRAULIC CONVERTERS

R93053E

Doc.nr : 6611-018




Installation instructions 4 -6

4. Next install any ON/OFF functions required. The ON/OFF cable is marked EX and should
be connected to the "ON-OFF" contact on the electronicbox.

« Norma ON/OFF function usage isto drive asignal / beep function, throttle lever,
changeover valves, motor start/stop etc. See connection recommendations for the
starting of a motor !

Each ON/OFF function can drive amaximum of 1.2 Ampere.

« Theoutput function is disconnected automatically if loaded by more than 1.2 Amp., i.e.
the drive output is not damaged.
( For higher output drive an auxiliary relay can be mounted. See connection schematic
for starting of vehicle motor ).

EX—CABLE (7 STRAND—CONDUCTOR,7x0.75 mm%

R93059E

5. Connect the power supply cables viathe crane emergency stop box to the electronicbox +
supply voltage + and - to ground.

Cable number : 1 (+24 VDC, +/-20% , max. 5% V peak to peak ) Marked : +
Cable number: 2 (0 VDC/GROUND ) * Marked : -

*Check that the same earth potential exists between the Scanreco earth cable (No. 2 ) and the vehicle's
battery minus during max. loading ( i.e. there is not a potential drop /difference as a result of poor
earthing or the cable cross sectional area being insufficient).

Standard car type fuses are located inside the electronicbox. ( Plus fuse: 10 Amp. and minus fuse:
30 Amp. Automatic fuses may NOT be used in the electronicbox ).

Use supply cable with the correct dimension ( min. 2.5 mm?2 ), so that the cable bushi ngsin
the crane emergency stop box seal properly. Make sure that all cable terminals are well

tightened.

For back end mounted cranes : Use supply cable of min. 4.0 -6.0 mm?2 ! ! !

Use plenty of grease in the emergency stop breaker and its screws and the supply cable.
Connect power from the vehicle battery viathe vehicle'signition switch or power outlet.

Warning ! Volvo trucks which break main power on the earth side ( not the plus side) :
Make very sure that the electronicbox earth is connected correctly, i.e. that the earth for the electronicbox
is also disconnected !!
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Installation instructions

Connection schematic for ON/OFF functions.

Switch EX cable No. : Function / description :

1 ON No: 1 Continuous full working throttle.

1 Centre No: - Idle.

1 OFF No: 1 Automatic connection of full throttle. 1
20N No: 2 Start vehicle motor. 2

2 OFF No: 3 Stop vehicle motor.

3 ON No: 4 RPM + or HPLSON

3 OFF No: 5 RPM - or HPLSOFF
ON/SIGNAL No: 7

Signal / Horn / or Overload reset.

+24 VDC (1.2 Amp ) iS provided on each respective line on the EX cable after the respective
ON/OFF function is activated from the control unit.

Note. Anauxiliary relay is not normally required for ON/OFF functions except for starting of the vehicle motor.
See recommended connection schematic on the next page. Page 4-8.

1. Automatic throttle control, i.e. throttle opening occurs at the same time that a manoeuvre is started with one
of the levers. The throttle opening has a shut-down delay, i.e. it stays up for ca 6 seconds after the latest lever

movement.

2. Start of motor, see recommended connection schematic on the next page.
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Installation instructions 4 -8

Connection of motor start / start lock :

« To protect the starter motor against unintentional re-start attempts after the vehicle motor
has already started, it is recommended that an electric "start lock” is connected in after the
motor start signal from the electronicbox, EX cable pin 2 ( See connection example
below ).

* Tobeabletofind out if the vehicle motor is already started, asignal can be taken, for
example, from the generator. In this way the crane driver cannot activate the starter motor
by mistake.

+ Before connection, consult the truck manufacturer, customer and inspector !

Start lock / Protection relay. Help relay.

INDICATE THAT THE VEHICLE'S +24 VDC ELECTRONICBOX'S EX—CABLE
ENGINE IS ALREADY STARTED NR. 2 (ENGINE START)

(+24VDC FROM EXAMPLE
186 \
]

GENERATOR B+, D+) 39|
EX—CABLE (7 STRAND—CONDUCTOR,7x0.75 mr'r%)

TO VEHICLE'S
R93291E START MOTOR

Description of start lock: ( Example : Standard car relay, type Bosch ).

o When an impulse is received from the portable control unit, +24 VDC is generated (EX no. 2) via the start
lock relay, to the starter motor. When the motor has started, the start lock relay receives a voltage on pin 86
from the generator and the relay is pulled.

* [f'a new activation is made and an impulse is generated from the portable control unit the voltage will not
reach the starter motor, since the start lock relay is activated, i.e. a start non-repeat lock.
*  Generator connection : D+. This is only an example. Before connecting, contact the truck manufacturer !

Flying Jib / Extending jib :

During the manoeuvring of for example ajib / tool or reversing valve from the control unit the
manual switch / breaker must always be activated. Thisis so that manual manoeuvring can be
made if any fault should occur in the remote control system.
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Installation instructions

Connection schematic for Scanreco RC 400.

Control unit : Electronicbox :
Left lever, 1A, 1B Contact No: 1 ( Valve contact, No: 1).
Right lever, 8A, 8B Contact No: 8 ( Valve contact, No: 8).

( Example : Swing, inner boom, outer boom, extension, accessory, rotator e.t.c ).

:

o . .. - [0]
@ @

Jﬁﬁﬁﬁﬁﬁﬁﬁﬁ%

TO DUMPVALVE/EMERGENCY—
STOPVALVE

CONTACTS AND CONNECTIONS TO:
* ELECTRIC—HYDRAULIC CONVERTERS

R93072E
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Installation instructions 4 - 10

9. BATTERY CHARGER AND BATTERY CHARGING.

The battery charger must be mounted in a vibration free location inside the cab or indoorsto
give protection against damp and temperature variations.

« Thenormal charge time for an empty discharged battery is approx. 12-14 hours.

« The battery charger should be connected directly to the vehicle's battery to enableidle time
to be utilised for charging.

« The battery charger is constructed so that the battery packs will not be damaged by long
continuous charging.

« Thesupply voltage for the battery charger should be +11 VDC to +30 VDC.

There are two light emitting diodes (LEDs) on the battery charger :

« A RED LED (POWER) : indicates supply voltage present ( i.e. from the vehicle battery ).
e A GREEN LED (CHARGING) : indicates that charging is taking place.

A fuse-holder ( bayonet type) islocated next to the power cable with aglass fuse
3 Amp. ( quick ), with size 5 x 20 mm.

Polarity for connection cable: + Blue and - Brown.

Battery charger current without battery pack is: =10 - 20 mA.

Battery charger current with battery pack is: =130 - 140 mA.

Terminal voltage at battery charger terminals is approximately the same as the vehicle supply voltage

- | o
1

217 Ca 2m
3 —fo
{¢]

197 |
1

|~ POWER SUPPLY (2x0.5mm?)
1\ 2
©

FUSE 3A

(5x20mm)

GREEN LED / :
(CHARGING) ATTACHEMENTS d4.5 (4x)

RED LED
(POWER ON)

43

R930511E

With defective / non-functioning battery charger:
If the driver is using cable control and the battery pack islocated in the control unit, the
battery will be charged automatically. See also below.

Battery charging via cable control, e.g. over night : (Charging time is approx. 12-14 hours).
Place the battery pack into the control unit (emergency stop depressed) and connect the cable
between the control unit and the electronicbox (crane's emergency stop twisted up).

The electronicbox in Remote : (Power, and LED No 4 should blink). Battery charging is now taking
place!
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Installation instructions 4 - 11

Changing the direction of crane movement.

The description which follows describes how to change the direction of movement if the
crane moves in a different direction to that desired.

Example:

After installation and test operation it is found for example that the 3rd and 5th lever move-
ments operate in the opposite direction to that desired. See the example below for how to
change the 3rd and 5th lever movements.

DO AS FOLLOWS!

1. Remove the battery pack. Connect the cable between the control unit and el ectronicbox
and test run the crane. Then press the emergency stop on the control unit and emergency
stop on the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Press spring return switch MICRO in very quick succession to the RIGHT in the OFF
direction to produce impulses until the control unit gives along beep signal. Wait approx.
12 seconds for a new long beep signal then continue with item 5.

Note 1. Thered LED will be extinguished each time the control unit gives a beep signal.

Note. 2. If you do not receive the first long beep signal, start again from item 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT once.

( The control unit's built-in beeper will give a short beep once every 5 seconds to confirm that the items
above have been done correctly. If any other beep signals are heard you must restart from item 1 again ).

Now you can easily change the crane direction, seeitem 6.

6. Now you can operate the crane. Move the 3rd manoeuvre lever ( which is operating in the
opposite direction to that desired ) away from zero position until the crane just startsto
move and hold it there then give switch MICRO an impulse to the LEFT in the ON
direction. The crane will now change direction and continue with the same selected speed,
in the opposite direction. Do the same with the 5th manoeuvre lever.

Move the 5th manoeuvre lever (which is operating in the opposite direction to that which is
desired) away from zero position until the crane just starts to move and hold it there and
give toggle switch MICRO an impulse to the LEFT in the ON direction.

The crane will now immediately change direction and continue with the same selected

speed in the opposite direction. ( If a direction change has been made earlier for a particular lever, do
the same as above but give toggle switch MICRO an impulse to the RIGHT, in the OFF direction ).
Operate and check that al crane movement is now in the desired direction.

7. Pressthe emergency stop on the portable control unit. Programming is now completed and

the craneis operating in the directions Y OU decided in item 6. If you are not satisfied with
any direction/directions, repeat these. See item 1.
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Installation instructions 4 - 12

General technical data :

For dimensions, see chapter 2 - ""General system description.

Portable control unit:

Battery pack : 7.2VDC.

Control unit effective operating time: Approx. 8 hours per charge.

Weight : 1.6 kg (without battery pack and radio transmitter).
Weight: 1.9 kg (with battery pack and radio transmitter).
Electronicbox:

Supply voltage ( See order ) : +24VDC( +/-20% / max.5% V peak to peak ).
Max. over-voltage : Approx. 33 VDC ( Fuse blows).

Proportional functions: 1 - 8 double operating proportional functions.
Dump valvedrive: Max. 2,0 Ampere ( short circuit proof ).

ON/OFF drive: Max. 1,2 Ampere ( short circuit proof ).

Regulation signal disconnected with: Supply voltage + 24 VDC at 15- 17 VDC.

Current consumption at Idle: 60 mA ( Without radio receiver box ).

140 mA ( With radio receiver box ).

Total current consumption : See Danfoss catalogue for PVEO, PVEM, PVEH-current
consumption !
Sum all current consumption, i.e. al PVEM/PVEH,
ON/OFF functions, dump valve etc.

Fuses in electronics box : Plus: + 10 Amp. ( Standard car fuse/ Red ).
Ground : - 30 Amp. ( Standard car fuse/ Green ).

Battery charger :

Battery charger current consumption without battery pack is: =10- 20 mA.
Battery charger current consumption with battery pack is: = 130- 140 mA.
Terminal voltage at battery charger terminalsis: = Vehicle supply voltage.

Fuse: Glassfuse3 Ampere (quick ), with size’5x 20 mm.
Location : The fuse holder ( bayonet type) is to be found beside the connection cable.
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5. FAULT FINDING.

The crane driver should check the following before calling the service
workshop.

Page :
« Functional system / LEDs indication on Electronicbox. 5.2
« Always check this ! 5.3
« Error messages on the electronicbox / actions. 5.4
« Electrical connection schematic for electronicbox cables. 5.5
« Electronicbox with lid removed. 5.6

The service workshop can check the following before Scanreco AB,
Sweden is contacted.

Page :
«  Whole system not functioning ( In depth fault finding ). 5.7
« Control unit red lamp not lit continuously. 5.8 -
« Some proportional functions missing. 5.10 -
« Some ON/OFF functions missing. 5.12
+ Test mode for control unit ( Internal tests ) 5.13 -
« Cable control works but not radio. 5.14
« Repair of control cable. 5.15
« Programming of ID code ( Only authorised workshops ). 5.16

Doc.nr : 6611-018




Fault finding 5-2

INDICATIONS WITH FUNCTIONING
SYSTEM.

The following LEDs must be lit on a functioning system :

( For other LED combinations and indications , see next page/pages ! ! ).

A. Portable control unit turned off , the following LEDs light :
e "REMOTE" mode: ( POWER LED lit and LED No 4 must blink ).

e  "MANUAL" mode : ( Only DV ).

B. Portable control unit activated , the following LEDs light :

( The red LED on the control unit must be lit continuously ).
. "REMOTE" mode : ( With radio operation : POWER, DV*, 2 , 3 ).

. "REMOTE" mode : ( With cable operation : POWER, DV*, 2 , 3, 4).

DV* :When remote control is activated, the dump valve is also activated. If the manoeuvre levers
remain in the neutral position for more than approx. 1 second, the dump valve will automati-
cally be deactivated ('i.e. the oil is dumped to the tank ).

Later when one of the manoeuvre levers leaves the neutral position, the dump valve will be
reactivated at the same time.

( All manoeuvre levers and ON/OFF functions must be in the neutral position, i.e. not
activated. During operation by radio , the GREEN LED on the radio receiver box
must belit ).

REMOTE
OFF

MANUAL j:[Hj
\/
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Fault finding 5-3

Always check this !

Always check this :

. Isthere + 24 VDC, +/- 20 %, max. 5 %Vpeak to peak SUpplY to the system? Measure at the
crane emergency stop switch ( unloaded and loaded ). See also page 4-6 !!!

«  Aretheéelectronicbox fuseswhole, i.e. + 10 Amp. ( Plus) and - 30 Amp. ( Ground ) ?
Open electronicbox lid and check.

. Does cable control function ?

. Does the crane work manually, i.e. with the electronicbox power supply switch in
"MANUAL" position ?

. Place switch into "' REMOTE " position.

. Unscrew and remove the EX cable from the el ectronicbox.
. Remove valve contact DV from the dump valve.

. Remove valve contacts Nos. 1 to 8.

. Answer item 2.

2. When all these contacts are removed, which LEDs are lit on the electronicbox ?

The following LEDs are lit:

REMOTE
OFF
MANUAL j:ﬂj
[] A
0]0]0]00]0l00)e;
]|l S 22
alalo o
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Fault finding 5-4

Error messages / Actions.

Simple error messages can be read with the help of the LEDs on the electronicbox. LEDs
1 - 4 are used to give error messages. The first LED (No.1) always blinks with errors and
then a combination of lights is shown on LEDs 1 - 4.

REMOTE
OFF u

MANUAL| I Hj
T~——— | |

When the control unit is activated and the electronicbox switch is in "' REMOTE "
position do any of these LED combinations exist ?

Error message : Error source / Reason : Action :

LED 1, pause and then LED 2. ON/OFF function. / Over-load.* Unscrew EX cable.

LED 1, pause and then LEDs 2 and 4. Dump-Valve ( short circuit ). Remove valve contact DV.
LED 1, pause and then LEDs 2 and 3. Danfoss electro-hydraulic unit Remove valve contacts 1-8.

(short circuit).

LED 1, pause and then LEDs 3 and 4. Danfoss-regulator signal invalid action.  Remove valve contacts 1-8.

* Load drawn by one of the ON/OFF outputs on the EX cable is more than 1.2 Amp. Check connection and
magnetic winding.

Another combination is lit :

Electronicbox type and ser. no. :

Control unit type and ser. no. :
( A type label is located on the control unit, electronicbox and radio receiver box ).
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Fault finding 5-5

Error messages / Actions.

Simple error messages can be read with the help of the LEDs on the electronicbox. LEDs
1 - 4 are used to give error messages. The first LED (No.1) always blinks with errors and
then a combination of lights is shown on LEDs 1 - 4.

REMOTE
OFF u

MANUAL| I Hj
T~——— | |

When the control unit is activated and the electronicbox switch is in "' REMOTE "
position do any of these LED combinations exist ?

Error message : Error source / Reason : Action :

LED 1, pause and then LED 2. ON/OFF function. / Over load.* Unscrew EX cable.

LED 1, pause and then LEDs 2 and 4. Dump valve ( short circuit ). Remove valve contact DV.
LED 1, pause and then LEDs 2 and 3. Electro-hydraulicvalve / coil Remove valve contacts 1-8.

(short circuit).

* Load drawn by one of the ON/OFF outputs on the EX cable is more than 1.2 Amp. Check connection and
magnetic winding.

Another combination is lit :

Electronicbox type and ser. no. :

Control unit type and ser. no. :
( A type label is located on the control unit, electronicbox and radio receiver box ).
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Fault finding 5-6

Connection schematic for electronicbox with ready-made cables for
Danfoss electro-hydraulic boxes : PVEM or PVEH.

Incoming supply voltage: + U  (+/- 20% , max. 5%Vpeak to peak )

Regulation range: U/2 +/-6V Neutral position: U/2 (Half U)
Incoming supply voltage: Dump valve :

2 Incoming: Ground /0 VDC. 2: Ground, dump valve.

1 Incoming: + 24 VDC ( See above) 1: Plus drive, dump valve.

Movement 1. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground ( 0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 2. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 3. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 4. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement S. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 6. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 7. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.

Movement 8. ( Scanreco’s cable and cable number in valve contact ).

1 Outgoing supply voltage for PVEM or PVEH / Danfoss pin No: 1.

2 Regulated voltage for PVEM or PVEH / Danfoss pin No: 2.

Y ellow/green Outgoing ground (0 VDC) for PVEM or PVEH / Danfoss pin No: Ground.
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Fault finding 5-7

Connection schematic for electronicbox for proportional coils /
electro-hydraulic slides (VOAC/Apitech/Nordhydraulic)

Incoming supply voltage: + 24 VDC, +/- 20% max. 5%V peak to peak

Cable numbering in electronicbox / Cabling :

Incoming supply voltage: Dump valve :
2 Incoming: Ground /0 VDC. 2: Ground, dump valve.
1 Incoming: + 24 VDC ( See above) 1: Plus drive, dump valve.

Movements 1A and 1B.

2 1A, Ground.

1A, Current signal ( PWM ).
1B, Ground.

1B, Current signa ( PWM ).

RN

ovements 2A and 2B.
2A , Ground.
2A , Current signal ( PWM ).
2B, Ground.
2B, Current signa ( PWM ).

PNRNZ

ovements 3A and 3B.
3A , Ground.
3A, Current signal ( PWM ).
3B, Ground.
3B, Current signa ( PWM ).

PNRNZ

ovements 4A and 4B.
4A , Ground.
4A , Current signal (PWM ).
4B, Ground.
4B, Current signal ( PWM ).

PNRNZ

ovements SA and 5B.
5A , Ground.
5A , Current signal ( PWM ).
5B, Ground.
5B, Current signa ( PWM ).

PNERNZ

Movements 6A and 6B.

2  6A, Ground.

1 6A, Currentsigna (PWM ).
2 6B, Ground.

1 6B, Currentsigna (PWM ).

( PWM = Pulse Width Modulated )
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Electronics box with lid removed.
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o Plus fuse: + 10 Amp. (Red) / (Standard car type fuse).

o Minus fuse: - 30 Amp. ( Green )/ ( Standard car type fuse).

Doc.nr : 6611-018

8



Fault finding 5-9

1. WHOLE SYSTEM NON-FUNCTIONAL.
The MANUAL/ OFF / REMOTE switch on the electronicbox can be used to select between manual operation
and cable or radio control.
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1.A. Electronicbox.
REMOTE position: NO functions work and the el ectronicbox POWER LED not lit
MANUAL position: NO functions work and the electronicbox Dv LED not lit.

1.A1. Isthe vehicle’signition or power outlet switched on ?

1.A2. Isthe crane emergency stop button pulled up ?

1.A3. Is switch MANUAL / OFF / REMOTE in the OFF position ?

1.A4. Check the power supply cables to the electronicbox, cable connections to the crane
emergency stop switch and the two fuses in the electronicbox (See item 1.45).

1.AS. The Electronicbox fuses are accessible after the lid has been removed and are standard

car type.
PLUS fuse 10 Amp. (Red) , The fuse holder is marked: + 10 A.
MINUS fuse 30 Amp. (Green) , The fuse holder is marked: - 30 A.
(Blown fuses should not be replaced more than one (1) time without the short circuit having been located. If the
MINUS-/GROUND fuse has blown make a careful check of the vehicle and electronicbox ground connections).

1.A6. Remove the connectors to the ON/OFF functions and radio receiver box.
1.A7. The electronicbox is probably faulty. Contact the service workshop, retailer or
Scanreco, Sweden for recommended action.

1.B. Electronicbox.
MANUAL position: NO functions work and the pv LED on the € ectronicbox islit.
( The crane cannot be manoeuvred manually ).

1.B1. Check the electronicbox dump valve cable (Dv) and valve contact.
( Oxide, break or bad contact ?).

1.B2. Dump valve coil faulty.

1.B3. Dump valve hydraulic / mechanical function faulty.

1.B4. Fault in crane’s hydraulics/ mechanics.
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Fault finding 5-10

1.C. Portable control unit and electronicbox.
Whole system non-functional, but:
Control unit red LED lit, electronicbox POWER LED lit and LED 4 blinking.

1.C1. During radio control: Test using cable control ( control cable).
If it works with the cable, there is probably afault in the radio transmitter, radio receiver

box or in their connections. ( Does the radio control unit match this electronicbox i.e. same
ID code ?)

1.C3. During cable control (_control cable):
Probably afault in the control cable. Check the cable connections/contacts.
1.C4. Change and try a new control cable.
1.C5. Change and try a new control unit.
1.C6. Change and try a new electronichox.

1.D. Portable control unit.

The red LED on the control unit does not light when the ON/SIGNAL/FREQ.-SHIFT switch is

pressed.

(cable or radio control ).

( The electronicbox switch MANUAL / OFF / REMOTE must be in REMOTE position, with POWER LED lit
and LED 4 blinking).

1.D1. Twist up the emergency stop switches on the portable control unit and on the crane.

1.D2. Radio control: Change the battery pack, check the condition of the batteries, check
the battery charger, check the battery holder’s terminals. Test with cable contral.
Cable control: Check the cable control cable and its connection/contacts (breaks,
intermittent contacts, shorts circuits).

1.D3. Unscrew the emergency switch panel and any extra switch panels.

1.D4. Check the connections to the battery, battery pack and control cable and all other
connections to the control unit’s electronics card. Check the emergency stop switch,
emergency stop switch contact block. Check the ON/SIGNAL/FREQ.-SHIFT push
button (Breaks ? Check continuity of the push button). Check the LED.

1.D5. Radio control: Remove the radio transmitter card ( short circuits/ high current
consumption ?).

1.D6. Remove all manoeuvre levers ( abnormally high current consumption ?).

1.D7. The control unit’s electronics card is probably defective.

1.D8. Contact the service workshop, distributor or Scanreco, Sweden.
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Fault finding 5-11

1.E. Portable control unit.
The control unit beeps and the red LED blinks when ON/SIGNAL/FREQ.-SHIFT pressed.
( cable or radio contral ).

( Electronicbox switch MANUAL / OFF / REMOTE must be in REMOTE position, the POWER LED must be
lit and LED 4 must blink ).

For safety reasons all manoeuvre levers must be in the zero / neutral position in order for a start to be made. If
any manoeuvre lever is not in the zero / neutral position during start-up, the control unit will beep and blink the
same number of times as the number of the non-zeroed manoeuvre lever in order to indicate which manoeuvre
lever is activated or in error. The control unit can be used, but the faulty lever will be locked and disconnected.

(For example five (5) beeps and blinks which indicates that the 5th lever from the LEFT is faulty or moved from
zero).

1.E1. Change the manoeuvre lever which isindicated as faulty. Check that the manoeuvre
lever is connected to the electronic card in the control unit viathe pin / socket strip.
Use care during the assembly.

If the fault isnot fixed seeitem 1.E2.
1.E2. Change the electronic card in the control unit.
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Fault finding 5-12

2. SOME PROPORTIONAL MOVEMENTS MISSING.

The whole system works, but a particular proportional movement is missing.
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LED indication:

DIR. A: Manoeuvre lever in A-direction activated and moved. The intensity of the LED will increase with
increased lever displacement. The LED is commoned and summed, i.e. only one manoeuvre lever at atime can
be manoeuvred in A-direction for a check to be made.

DIR. B: Manoeuvre lever in B-direction activated and moved. The intensity of the LED will increase with
increased lever displacement. The LED is commoned and summed, i.e. only one manoeuvre lever at atime can
be manoeuvred in B-direction for a check to be made.

2A.

2.Al.

2.A2.

2.B.

2.B1.

2.B2.

2.B3.

DIR. A / DIR. B LEDs not lit, during manoeuvre of a certain prop. function from the
control unit.

Change the manoeuvre lever, i.e. change the "non working" manoeuvre lever to a
working function. If the fault moves on the control unit the manoeuvre lever isfaulty.
1. Change the manoeuvre lever.

2. Change the electronic card in the control unit.

3. Change the electronicbox.

The function can also be tested with the "TEST-MODE".

DIR. A or DIR. B LEDs lit during manoeuvring from control unit but:

A particular valve movement does not function.

Check the cable and valve contact between the electronicbox and the electro-
hydraulic slide control.

Change the faulty valve contact on the electro-hydraulic slide control to aworking
function. If the function now works, then the fault was in the previous el ectro-
hydraulic slide control

Change the electro-hydraulic slide control/valve section.

Change the electronicbox.
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2.C When manoeuvring is started with the ''faulty' manoeuvre lever, movement stops.
2.C1. A short circuit, overload or other fault exists between the electronicbox valve cable
and valve contact or in the electro-hydraulic slide control.
2.C1. Change the faulty valve contact on the el ectro-hydraulic slide control to aworking
function.
If the manoeuvre lever now works there is a short circuit or other fault in the electro-
hydraulic slide control.
Change the electro-hydraulic slide control.
If it still doesn't work - see item 2.C2.
2.C2. Check the cable and valve contacts between the electronicbox and the slide control.
( Check the cable for damage, oxide etc. ).
2.C3. Repair/ fix / clean / grease any damage to the cable or valve contact.
2.C4. Change the electronicbox.
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Fault finding 5-14

3. CERTAIN ON/OFF FUNCTIONS MISSING.

ON/OFF: ON/OFF function activated. The LED is commoned and summed, i.e. only one switch at atime can
be activated from the control unit for the check to be made.
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3. An ON/OFF LED does not light when a certain switch is activated on the portable
control unit.

Test of the portable control unit:
3.A1. First check the control unit and its switches. Thetest is best made in the control unit’s
"TEST-MODE". ( See section "TEST-MODE" ).
"TEST-MODE" selected: The control unit beeps when the "faulty” switch is activated, (i.e.
switch and control unit OK) - go on to section 3.A2.
3.A2. "TEST-MODE" selected: The control unit does not beep when the "faulty” switchis
activated.
Check the cable connections to the switch in the control unit.
Change the switch panel.
Change the electronic card in the control unit.

Test of electronicbox:
3.A3. Remove the ON/OFF cable ( EX ) connection from the electronics box. If the fault
disappears see section 3.A4. If the fault remains thereis ashort circuit in the
electronicbox ON/OFF contact or in its cable connections.
3.A4. Short circuit in the electronicbox ON/OFF cable ( EX) or in its connections (Measure
continuity).
Repair break, short circuit or change ON/OFF cable. (EX).
3.A5. ON/OFF function’s current consumption exceeded (Max. 1.2 Amp. / function).
3.A6. Short circuit in the manoeuvred function (electro-magnet / coil / motor / relay etc. ).
3.A7. Electronicbox drive stage faulty, change electronicbox.

3.B ON/OFF LED lights during activation, but function on crane not activated.

3.B1. Check the electronicbhox ON/OFF cable (EX) and its connections (Measure continuity).
3.B2. Check the électronicbox ON/OFF contact ( EX ) and its connections in the box.

3.B3. Check the manoeuvred function’s connections and its function.
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PORTABLE CONTROL UNIT TEST-MODE .

Functional description.

To simplify service and faultfinding, the portable control unit can be put into internal TEST-
MODE.

This means that the service man can easily control the control unit’s switches and manoeuvre
levers, without the need to open the control unit.

When each switch or manoeuvre lever is activated / manoeuvred the control unit gives a
"beep - signal” to confirm that the function is working.

When "TEST - MODE" is selected no transfer of proportional, ON/OFF, or dump valve
functionsis made to the electronicbox.

Do as follows :

1. Press emergency stop on the control unit.

Twist up the emergency stop on the control unit and press ON / SIGNAL / FREQ.-SHIFT.

3. Then press ON / SIGNAL / FREQ.-SHIFT ten ( 10) timesis quick succession.

( This can be done either by cable or radio contral).

4. The control unit's red LED should blink quickly.

(If the LED islit continuougly, restart fromitem 1).

5. The control unit TEST- MODE is now selected - see item 6.

6. Eachtime aswitch is activated / manoeuvred the control unit should beep.

(If aparticular switch does not beep, there must be afault in the switch or in the control
unit’s electronic card ).

7. Each time amanoeuvre lever is activated / manoeuvred a beep signal should be heard from
the control unit which increasesin "sound intensity” with lever displacement. The control
unit beeps with a continuous tone when the manoeuvre lever is manoeuvred to maximum.

This gives a confirmation that the control unit’s levers have been manoeuvred fully / max.
(If acertain manoeuvre lever does not beep there is afault in the manoeuvre lever, pin/
socket contact or in the control unit’s electronic card ).

8. When testing of the control unit is completed, press down the emergency stop on the
control unit. The control unit will now function normally.

L
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RC 400 which only works with cable, not with radio.

A. Changing radio transmitter or radio receiver box.

Test first by changing the radio receiver box (i.e. the unit located on the crane ).

1. Changing the radio receiver box.

Do not unscrew the entire radio receiver box, but do as follows:

A. Unscrew and remove contact : "RADIO" from the el ectronicbox.
B. Test by connecting the contact to the "new" radio receiver box.
C. Test run the system with radio control.

D. If it still does not work, seeitem 2.

E. Screw back the contact from the "old" radio receiver box.

F. Theradio receiver box works but the radio transmitter is probably defective, seeitem 2!

Note. If the GREEN LED does not light on both radio receiver boxes, there is probably a fault
in the electronichox radio contact or inside the el ectronicbox. Contact Scanreco,
Sweden in this case.

2. Changing the radio transmitter ( i.e. inside the portable control unit ).

A. Unscrew the 2 (two) screws on each short side on the under-side, i.e. atotal of 4 ( four)
screws.
Pull the over and under sections carefully apart.

B. Unscrew the radio transmitter ( total of 4 screws) and replace it with an exchange unit.
To avoid intermittent contact/functional disturbances from the radio transmitter, the
mounting screws for the "new" radio transmitter must be well tightened !!

C. Replace the upper and lower halves, replace the screws and then test run.

If the radio units still does not work contact Scanreco AB, Sweden.
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Repair of control cable.

General :

The control unit is connected to the electronicbox via athin and flexible 3-core cable. The
cable has circular type connection contacts (Amphenol / Hirchmann) at each end.

Final control : Ohm measure the cable’s contacts for check of continuity.

( Rec. area : min. 0.5 mm?):

Connections in the contact :

1 = Supply

2 = Daa

[0 = Ground/Minus
3 = Not connected.

Connecting :

Kl : K2:

Ground < Ground
1 =1
2 & 2

1 JORD /_ “ / f K2

B F
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Programming of radio identity codes.

Do as follows :

1. Remove the battery pack from the control unit. Test run the system with cable control.
2. Leave the cable control connected between the control unit and the el ectronicbox.

3. Press the emergency stop on the control unit and then on the crane.
The red LED on the control unit must be off, and all LEDs on the electronicbox
must also be off !!

4. Twist up the emergency stop on the crane and then on the control unit.

5. Press the ON/SIGNAL/FREQ.-SHIFT button ( the red LED will light ) and hold it down for at
least 10 seconds. The control unit will beep in quick succession to confirm that
programming is completed.

6. The programming is completed, remove the cable control, replace the battery pack and test
run the crane with radio control.

7. If this procedure does not work, repeat the programming ( seeitems 2-6 ). If it still does not
work, contact Scanreco AB, Sweden.

Information.

During cable control, al control units can be used to the crane in question, i.e. during cable
control the radio transmitter and radio receiver box and the identity code is disconnected
automatically.

The battery is charged automatically during cable control.
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6. SPARE PARTS.

RC 400 - SPARE PARTS AND SPARE PARTS LIST

Introduction.

The RC 400 remote control system is constructed using a number of standardised basic
components which enables a minimum of spare parts stocks. No adjustments are required
after the changing of system parts. This means quick, simple and effective service.

The spare partslist isdivided into 10 ( ten) main groups. The order number, part description
and required quantity must always be given when spare parts are ordered. When ordering

spare parts for a specific type of remote control please state the system model/type number

and serial number ( TYPE___, Ser.No. ).
( Model labels are to be found on the control unit, electronicbox and radio receiver box ).

Contents:

o Portable Control unit ( for cable or radio control ).
e Control cable ( electrical 3-core ).

o Control cable ( opto fibre cable ).

e Crane emergencystop box.

e Electronicbox.

o Expansion cable ( EX).

o Radio transmitter.

* Radio receiver box.

o Battery charger.

o Battery pack.

e Accessories / Options.
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Spareparts  6-3

Portable control unit ( for cable or radio control ).

Item Order no.

1 44082

2 44085

3 44086

4 44221

5 44162

6 44386

7 44503

8 44504

9 S.No of controller unit
10 S.No of controller unit
11 4100

12 380

13 44411

14 44112

15 44380

16 44514

17 44512

18 44513

PRRRPRRPRPRPRRRPRPRPRRERPRPRELYO

-
<

Control cable ( electrical 3-core)

R930610

Item Order No.
1 430
2 44005

Doc.nr : 6611-018

Q
1

1

ty

Description Notes
Over section/ Blue

Protective frame

Under section

Hood (for cable contact)

Cable contact

Cover-plate/Display

Manoeuvre lever

Cover plate (Lever)

Switch panel / Right / Blue

Switch panel / Left / Blue

Electronic card / S.No of controller unit
Radiotransmitter / S.No of controller unit

Carrying strap fastener

Toggleswitch + rubber hood (MICRO)
Emergency stop with 2 blocks

Toggleswitch + rubber hood (ON/SIGNAL)
Carrying strap (neckbelt)

Carrying strap (weistbelt)

Description Notes
Complete control cable 15 m. =Length.
Contact



Emergency stop box

R930611

Spare parts

-

Item Order No. Qty Description Notes.
1 420 1 Complete emergency stop box
Electronicbox
1 2
/.
Ny
@ @
6 4
s / @“’-/ENB 4
BAD 5
i 2
7 S/ ) 3
10
/7TNINI0000T
" BEILLILLE
9
Item Order No. Qty Description Notes.
1 226/ S. Nr ?? 1 Complete electronichbox (voltage)
1 441 1 Complete electronicbox (current)
1 491 1 Complete electronicbox (pulse width)
1 601 1 Complete electronicbox (protocol)
2 44713 1 Mounting brackets + screw kit
3 44294 1 Contact: Radio, ON/OFF
4 44062 1 Cover plate: Radio, ON/OFF
5 44162 1 Contact: cable control
6 44221 1 Cover plate: Cable control
7+8 44522 1 Switch (Remote-0-Manual)
7+8 - 1 Rubber hood for switch See 44522
9 44523 1 Valve contact
10 44524 1 Fuse, plus supply , 10 A
11 44525 1 Fuse, minus supply , 30 A
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EX-cable (EX).

Item Order No.
1 460
2 44136

Radio transmitter

Item Order No.
1 380

Radio receiver box

Item Order No.
1 340

2 350

3 44136

4 44334
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R930614

R93069

R93068

Spareparts 6-5

R :

\
r )
!

I

Qty  Description Notes.
1 Complete EX-cable 2.5 meter
1 Contact

N

Qty  Description Notes.
Radio transmitter

1

PRRRPO

ty  Description Notes.

Complete radio receiver box
Antennapin

Contact

Fastening plate + screw kit



Spareparts 6-6

Battery charger
1
Qo /
;U
R930612
Item Order No. Qty  Description Notes.
1 430 1 Compl ete battery charger
10-30 VDC
1 431 1 Compl ete battery charger
110-230 VAC
2 RC400-044 1 Fuse ( 3 Amp. 5x20 mm)
Battery pack
1
]
R930613
Item Order No. Qty  Description Notes.
1 590 1 Compl ete battery pack ( 7.2 VDC)
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8. PROGRAMMING PARAMETERS AND
SETTINGS.

General description.

The Scanreco RC 400 offers considerable possibilities for system constructors of hydraulically
driven mobile cranes and machines. The program in the control system is very comprehensive,
flexible and has many adaptation possibilities for specific applications. The control system
offers simple programming of a number of functions which can easily be turned on or off or
altered during operation.

To obtain the best manoeuvre characteristics in the simplest way, al programming / calibr-
ation of manoeuvre characteristics is made during operation ( so called on-line ). All prog-
ramming / calibration is made from the portable control unit. Programming is simple and

does not require tools / instruments or any special knowledge.
( Programming can of course be also made from a PC / terminal ).

The control system is furnished with and prepared for 2-way (duplex) communications and for
signal handling of functions such as ramp, parallel, lock, "dead-man's’, hold, double and
overload / lift reduction etc.

THE SYSTEM HAS 4 LEVELS OF AUTHORISATION:

« Authorisation level 1. (Instaler).

« Authorisation level 2. (Well trained installer, well trained service personnel ).

« Authorisation level 3. ( Well trained crane and valve manufacturer, well trained system
constructor ).

« Authorisation level 4. ( Scanreco AB, Sweden).

e Authorisation level 1: (Installer ).
1.A To change the direction of the crane.
If the crane moves in the opposite direction to that which is desired.

Authorisation level 2: ( Well trained installer, well trained service personnel ).

- 2.A Individual changes to the manoeuvre valve start speed for A or B ports.
If the manoeuvre valve's starting value " dead-band” is to be increased or decreased for A or B port.

- 2.B Individual speed reduction for A or B ports.
Individual maximum manoeuvre speed reduction for a particular critical function ( e.g.
swing function ). Fully variable speed reduction can be made for manoeuvre valves on the A
or B ports. This enables the crane driver to pre-set the maximum oil flow for each individual
function ( A or B port ) as required.

- 2.C Individual changes to micro - speed control for A or B ports.
Due to non-symmetry in certain valves hydraulic system or in the crane / machine the micro
speed can be lesswell defined. If thisis the case the micro-speed final speed can be changed

and adjusted (i.e. for max. lever position) for A or B port for all movements.
Note.: After the completed adjustment of the micro-speed :

fo I,

The remaining micro-speed's "reduction steps" will be proportional to the setting.



Programming parameters and settings 8 - 2

- 2.D Individual delayed start and stop movements ( ramp functions acceleration and
retardation ).

Ramp functions give soft start and stop movements which protects the crane / machine against

overloading during careless manoeuvring.

Start delay, i.e. thisis the time required for the manoeuvre valve slide to reach itsfinal

position from the time the manoeuvre lever has |eft its neutral position. The time can be

set individually to between 0 and 5 seconds for A and B ports.  ( Seetablesbelow !)

Stop delay, i.e. thisis the time required for the manoeuvre valve slide to cometo its neutral

position after the manoeuvre lever has been placed in the neutral position. The time can be

set individually to between 0 and 5 secondsfor A and B ports.  ( Seetablesbelow !)

e Authorisation level 3.
( Only a few of the functions are described here ) :

e Individually programmable manoeuvre curves.

The basic characteristics of the manoeuvre curves can be varied extensively. The manoeuvre

curvein relation to the manoeuvre lever can be linear, linear with different curve slopes or

with abreak point in the manoeuvre curve. The appearance and characteristic of the
manoeuvre curve can be individually installed for each valve section (A or B port ) for
example for a particular critical function.

e Programming for the 9th and 10th valve movements or for serial tandem operation.

« Double function ( different control characteristics depending upon speed, ramps etc. ).

« Hold function: (i.e. "lock" afunction at a particular speed, after which the speed will be
kept constant without the lever needing to be held ).

e Dead-man's function ( can be designed to cater for different safety requirements).

e Individual or common reduction functions. A reduction or stop can be ordered by external
input signalsin critical situationsif the crane / machine becomes overloaded or / and
overturns. External input signals can also cause reduction of speed of all functionsto be
made in the case of insufficient pump capacity. With external input signals, when the crane
driver isworking from a sky lift, an automatic reduction/decrease of speed can be made.
With external input signals the control system can always drive the support legs down but
upwards only if the pressurein cylinder is so low that the vehicle is standing firmly. etc.

« Automatic dumping: ( an optional time can be set for automatic dumping/unloading, which
means unnecessary heat generation is avoided and a further increase in safety ).

E.t.c.

The Installer/system designer is responsible for seeing that the RC 400 is used correctly
for all applications and is responsible for any re-programming of the system functions
and the characteristics changes caused by this.

See section 2.D. Ramp times for various classes are given in the tables below ( Classes 0 to 15 ) :
( Times can be set, as per the table, for delayed start and stop movements for A and B ports ).

Class Ramp time (secs.) Class Ramp time (secs.)
0 0.0 sec. 8 1.0 sec.
1 0.1 sec. 9 1.2 sec.
2 0.2 sec. 10 1.5 sec.
3 0.3 sec. 11 1.7 sec.
4 0.4 sec. 12 2.0 sec.
5 0.5 sec. 13 2.5 sec.
6 0.6 sec. 14 3.5 sec.
7 0.8 sec. 15 5.0 sec.
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Programming parameters and settings 8 - 3

Changing the direction of movement of the crane.

This describes how changes in direction of movement are made if the crane moves in the
opposite direction to that desired.

Example:

After installation and test operation it is found that the 3rd and 5th lever movements operate in
the opposite direction to that desired. See the example below for how to change the 3rd and
5th lever movements.

DO AS FOLLOWS!

1. Remove the battery pack. Connect the cable between the control unit and electronicbox and
test run the crane. Then press the emergency stop on the control unit and emergency stop
on the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Produce impulses in very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note1. Thered LED will be extinguished each time the control unit gives a beep signal.
Note. 2. If you do not receive the first long beep signal, start again fromitem 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT once.

( The control unit's built-in beeper will give a short beep once every 5 seconds to confirm that the items
above have been done correctly. If any other beep signals are heard you must restart from item 1 again ).

Now you can easily change direction, see item 6.

6. Now you can operate the crane. Move the 3rd control lever ( which is operating in the
opposite direction to that desired ) and give switch MICRO an impulse to the LEFT in the
ON direction.

The crane will now change direction and continue with the same selected speed, in the
opposite direction. Do the same with the 5th manoeuvre lever.

Move the 5th manoeuvre lever (which is operating in the opposite direction to that which is
desired) and give toggle switch MICRO an impulse to the LEFT in the ON direction.
The crane will now immediately change direction and continue with the same selected

speed in the opposite direction. ( if a direction change has been made earlier for a particular lever, do
the same as above but give toggle switch MICRO an impulse to the RIGHT, in the OFF direction ).

Operate and check that al crane directions go in the desired direction.

7. Pressthe emergency stop on the CONTROL UNIT.
Programming is now completed and the crane is operating in the directions Y OU decided
initem 6.
( For radio operation, remove the cable control and test run the crane ).

If you are not satisfied with any direction/directions, repeat these. Seeitem 1.
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2.A Individual change of manouevre valve start speed for A or B port.

If the manoeuvre valve start value is to be increased or decreased for the A or B ports.

Example:

After installation and test operation it is found for example that the 3rd and 5th lever start
speed needs to be increased or decreased for A or B ports. See the example below for how to
increase or decrease the 3rd and 5th lever speeds. (for A or B ports).

DO AS FOLLOWS'!

1.

Remove the battery pack. Connect the cable between the control unit and electronicbox and
test run the crane. Then press the emergency stop on the control unit and emergency stop
on the crane.

Twist up the emergency stop on the control unit and on the crane.

Press the control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

Produce impulses in very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note1. Thered LED will be extinguished each time the control unit gives a beep signal.

Note. 2. If you do not receive the first long beep signal, start again fromitem 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

Now press ON/SIGNAL/FREQ.-SHIFT twice.

( The control unit's built-in beeper will give two short beeps once every 5 seconds to confirm that the items
above have been done correctly. If any other beep signals are heard you must restart from item 1 again ).

Now you can easily change start speeds for A or B ports, seeitem 6.

Now you can operate the crane. Move the 3rd manoeuvre lever just enough to start the
crane moving in for example the A direction. Give switch MICRO impulses to the LEFT in
the ON direction if the start speed is to be increased. Give switch MICRO impulses to the
RIGHT in the OFF direction if the start speed isto be reduced. Do the same for the B
direction.

Move the 5th manoeuvre lever just enough to start the crane moving in for example the A

direction. Give switch MICRO impulsesto the LEFT in the ON direction if the start speed
isto be increased. Give switch MICRO impulses to the RIGHT in the OFF direction if the
start speed is to be reduced. Do the same for the B direction.

Press the emergency stop on the CONTROL UNIT.
Programming is now completed and the crane is operating with the speeds Y OU decided in

item 6.
( For radio operation, remove the cable control and test run the crane ).

If you are not satisfied with any start speeds repeat these as above. See item 1.

Doc.nr : Fel! Talet kan inte representeras i angivet format.



Programming parameters and settings 8 - 5

2.B Individual speed reduction for A or B ports.

Individual maximum manoeuvre speed reduction for any critical functions such as swing or
rotation. Fully variable speed reductions can be made for manoeuvre valvesin A or B ports.

Example:

After installation and test running it is found that the 3rd and 5th lever/movement’s maximum
manoeuvre speed needs to be increased or decreased for A or B ports. Below is shown how an
increase or decrease of the 3rd and 5th lever/movements is made ( for A or B ports).

DO AS FOLLOWS'!

1. Remove the battery pack. Connect the cable between the control unit and electronicbox and
test run the crane. Then press the emergency stop on the control unit and emergency stop
on the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Produce impulses in very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note1. Thered LED will be extinguished each time the control unit gives a beep signal.
Note. 2. If you do not receive the first long beep signal, start again fromitem 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT three (3) times.

( The control unit's built-in beeper will give three short beeps once every 5 seconds to confirm that the items
above have been done correctly. If any other beep signals are heard you must restart from item 1 again ).

Now you can easily change the speeds for A or B ports, seeitem 6.

6. Move the 3th manoeuvre lever to its maximum in for example the A direction. Give switch

MICRO impulsesto the LEFT in the ON direction if the stop-speed is to be increased.

Give switch MICRO impulsesto the RIGHT in the OFF direction if the stop-speed isto be
reduced. Do the same for the B direction.

Move the 5th manoeuvre lever to its maximum in for example the A direction. Give switch

MICRO impulsesto the LEFT in the ON direction if the stop-speed is to be increased.

Give switch MICRO impulsesto the RIGHT in the OFF direction if the stop-speed isto be
reduced. Do the same for the B direction.

7. Pressthe emergency stop on the CONTROL UNIT.
Programming is now completed and the crane is operating with the speeds Y OU decided in

item 6.
( For radio operation, remove the cable control and test run the crane ).

If you are not satisfied with any start speeds repeat these as above. See item 1.
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2.C Individual changes to the micro - speed control for A or B ports.

For certain valves the micro-speed can be less well defined, due to non-symmetry in the valve,
hydraulic system or in the crane / machine. If thisisthe case, the final speed of the micro-
speed can be changed and adjusted (i.e. for max. lever position) for A or B port for all
movements.

Note.: After the completed adjustment of the micro-speed :
The remaining micro-speed's "reduction steps" will be proportional to the setting.

Example:
After installation and test running it is found that the 3rd and 5th lever/movement
final speed, with micro-speed, needs to be increased or decreased for A or B ports.

DO AS FOLLOWS'!

1. Remove the battery pack. Connect the cable between the control unit and el ectronicbox and
test run the crane’'s movements. Then press the emergency stop on the control unit and
emergency stop on the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit’'s ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Produce impulsesin very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note 1. Thered LED will be extinguished each time the control unit gives a beep signal.

Note. 2. If you do not receive the first long beep signal, start again from item 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT four (4) times.

( The control unit's built-in beeper will give four short beeps once every 5 seconds to confirm that the items
above have been done correctly. If any other beep signals are heard you must restart from item 1 again ).

Now you can easily change the micro final speedsfor A or B ports, seeitem 6.

6. Move the 3th manoeuvre lever to its maximum in for example the A direction. Give switch

MICRO impulsesto the LEFT in the ON direction if the micro-speed isto be increased.

Give switch MICRO impulsesto the RIGHT in the OFF direction if the micro-speed isto be
reduced. Do the same for the B direction.

Move the 5th manoeuvre lever to its maximum in for example the A direction. Give switch

MICRO impulsesto the LEFT in the ON direction if the micro-speed isto be increased.

Give switch MICRO impulsesto the RIGHT in the OFF direction if the micro-speed isto be
reduced. Do the same for the B direction.

7. Pressthe emergency stop on the CONTROL UNIT.
Programming is now completed and the crane is operating with the speeds Y OU decided in
item 6.
If you are not satisfied with any start speeds repeat these as above. See item 1.

Doc.nr : Fel! Talet kan inte representeras i angivet format.



Programming parameters and settings 8 - 7

2.D.1 Individual delays for start movements.

Start delay, i.e. the time required for the manoeuvre valve slide to reach its final position from
the time the manoeuvre lever leavesits neutral position. The time can be set individually
between 0 and 5 seconds for A and B ports.

See table: (0 = no start delay i.e. normal delivered state, 15 = maximum start delay ).

Example:

After installation and test running it is found that the 3rd and 5th lever/movement

start speeds need to be delayed for A or B ports. Below is shown how a start delay is
programmed for the 3rd lever manoeuvres of 0.5 secsfor the A port and 0.2 secsfor the B
port. Seetable: No. 5 = 0.5 secs (A port) and No. 2 = 0.2 secs (B port).

DO AS FOLLOWS'!
1. Remove the battery pack. Connect the cable between the control unit and electronicbox and
test run the crane. Then press the emergency stops on the control unit and the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Produce impulses in very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note1. Thered LED will be extinguished each time the control unit gives a beep signal.
Note. 2. If you do not receive the first long beep signal, start again fromitem 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT five (5) times.

( The beeper in the control unit will give one long and one short beep once every 5 seconds to confirm that
the items above have been done correctly. Any other beep signals mean you must restart from item 1).

Now you can easily change the start delays for A and B ports, see item 6.

6. Now operate the crane. Move the 3rd manoeuvre lever just enough to start the crane
moving in for example the A direction. Give switch MICRO five (5) impulsesto the LEFT
in the ON direction. (a start delay of 0.5 secs will now be programmed, No. 5 = 0.5 secs).

Move the 5th manoeuvre lever to just enough to start the crane moving for example in the B
direction. Give switch MICRO two (2) impulsesto the LEFT in the ON direction. (a start
delay of 0.2 secs will now be programmed, No. 2 = (0.2 secs).

When you run the crane you may find that you still want to change/adjust atime (see table).
Do asfollows:

Give the MICRO switch impulses to the RIGHT, towards ON, to decrease times or to the
LEFT, towards ON, to increase times for the levers. ( One impulse equals one step in the
table).

Run the crane and check that the start delays are as desired.

7. Pressthe emergency stop on the CONTROL UNIT.

Programming is now completed and the crane is operating with the speeds Y OU decided in
item 6. If you are not satisfied with any of the start delays repeat programming - see item 1.
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2.D.2 Individual delays for stop movements.

Stop delay, i.e. the time required for the manoeuvre valve slide to return to its neutral position
from when the manoeuvre lever isreturned to its neutral position. Times can be set

individually to between 0 and 5 seconds for A and B ports. See table: (0 = no stop delay i.e.
normal delivery state, 15 = maximum stop delay ).

Example:

After installation and test running it is found that the 3rd and 5th lever/movement

stop speeds need to be delayed for A or B ports. Below is shown how a stop delay is
programmed for the 3rd lever manoeuvres of 0.3 secsfor the A port and 0.6 secsfor the B
port. See table: No. 3 = 0.3 secs (A port) and No. 6 = 0.6 secs (B port).

DO AS FOLLOWS'!
1. Remove the battery pack. Connect the cable between the control unit and electronicbox and
test run the crane. Then press the emergency stops on the control unit and the crane.

2. Twist up the emergency stop on the control unit and on the crane.

3. Pressthe control unit's ON/SIGNAL/FREQ.-SHIFT button.
(The red LED should light continuously).

4. Produce impulses in very quick succession with spring return switch MICRO to RIGHT in
the OFF direction until the control unit gives along beep signal. Wait approx. 12 seconds
until the next long beep signal then continue with item 5.

Note1. Thered LED will be extinguished each time the control unit gives a beep signal.
Note. 2. If you do not receive the first long beep signal, start again fromitem 1 and execute items 3. and 4.
quicker. Items 3. and 4. must be executed within max. 5 seconds.

5. Now press ON/SIGNAL/FREQ.-SHIFT six_(6) times.

( The control unit's built-in beeper will give one long and two short beeps once every 5 seconds to confirm
that the items above have been done correctly. If any other beep signals are heard you must restart from item

1 again ). NOw you can easily change the stop delays for A and B ports, seeitem 6.

6. Now operate the crane. Move the 3rd manoeuvre lever just enough to start the crane
moving in for example the A direction. Give switch MICRO three (3) impulsesto the
LEFT in the ON direction. (a start delay of 0.3 secs will now be programmed, No. 3 = 0.3 secs).

Move the 5th manoeuvre lever to just enough to start the crane moving for example in the B

direction. Give switch MICRO six (6) impulsesto the LEFT in the ON direction. (a start
delay of 0.6 secs will now be programmed, No.62 = 0.6 secs).

When you run the crane you may find that you still want to change/adjust atime (see table).
Do asfollows:

Give the MICRO switch impulses to the RIGHT, towards ON, to decrease times or to the
LEFT, towards ON, to increase times for the levers. ( One impulse equals one step in the
table).

Run the crane and check that the start delays are as desired.

7. Pressthe emergency stop on the CONTROL UNIT.

Programming is now completed and the crane is operating with the speeds Y OU decided in
item 6. If you are not satisfied with any of the start delays repeat programming - see item 1.
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SCANRECO RC 400 is acomplete remote control system for the proportional control of truck/
loader cranes. Thousands of loader cranes with Scanreco’s remote control system are in use each
day almost all over the world. They have many uses among which are to help bury heating pipes
in Sweden to lifting oil pipelinesin Russiaand concrete elementsin Saudi Arabia. Customers are
some of the leading crane and machine manufacturers. Most of the products are exported.

The Scanreco RC 400 offers the driver aremote control system which is extremely easy to use
with speed, precision and control under maximum safety. The remote control can be operated
with athin and flexible 3-core cable, an opto fibre cable or viaradio control.

SCANRECO's RC 400 remote control system is based on extremely advanced micro-processor
technology and has a radio which enables a channel changing during operation. Y ears of hard and
exacting tests have shown that the RC 400 remote control system can cope with the most demand-
ing and roughest environments. The remote control system istested so that it can be used with
workmans basket for lifting personnel, in power stations, mines, on oil platforms e.t.c. The remote
control system is protected against electro-magnetic and radio frequency radiation ( this applies both
to cable and radio operation ).

Approvals.

Scanreco's remote control system fulfils EC's Machine and EMC directive, is fully approved
and complies with the European special demands and standards for "Remote controlled lifting
devices' and for Occupationa Safety and Health direction in accordance with : EN954,
prEN280, 89/392/EEC, 89/336/EEC, EN50081-2, EN50082-2, I- ETS 300 683 and

[-ETS 300 220.

Safety.

Each radio system operates under all operations with its own unique identity code ( ID-code).

This means that only the correct portable control unit can activate and control its matching receiver
( crane). For maximum safety the receiver has double processors to enable comparison and
checking of the data signals from the control unit. The receiver on the crane operates with a so
called automatic emergency stop, which means that the dump valve and all crane movements are
only activated as long as verified data signals are received from the control unit. The receiver also
operates with so called automatic dumping of the oil flow, i.e. the oil is dumped directly to the tank
and makes the whole crane without hydraulic pressure if no lever activations have been made. The
pump flow is returned as soon as alever is activated.

Radio channel changing.

Concurrently with the increased number of radio control systems it has become more common
that frequency collisions occur or radio interference ( interuptionsin crane operation ). In
order the minimise these frequency collisions the control unit has, as standard, a button, with
which the driver can directly change the radio channel. Radio communications take place
within the 405 - 490 Mhz band which enables a problem free and interference free operation .
Radio channel change can be made at any time during operation.
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Control unit.

The portable control unit, which is design registered, can be provided with up to eight ( 8)
manoeuvre levers and isimpact resistant and weather resistant with low weight and ergo-
nomic design. The manoeuvre levers can give fully variable operation and are sprung loaded
to return to the neutral position, i.e. "dead-man’'s-handl€". The speed of the craneisdirectly in
proportion to the manoeuvre lever displacement. For maximum safety there is a neutral
position control on the manoeuvre levers, and they have also been given a separate neutral
position circuit which disconnects the manoeuvre lever within an area of approx. + 3° from
the manoeuvre lever's neutral position. All manoeuvre levers are protected by a protective
frame against unintentional manoeuvring and against mechanical damage. The control unit
has an emergency stop which immediately stops all crane movement. The control unit has
micro operation as standard, i.e. the speed can be reduced temporarily in five steps to 60%,
50%, 40%, 30% and 20% of normal crane speed. Full movement of the leversis still used for
the reduced speed control. The battery is located in the control unit and can be very easily
changed. The radio transmitter and its antenna are built in. A LED and sound signal indicate
operational and battery status and are used for easy diagnostic fault finding. The control unit
can be equipped with alarge number of toggle switches for ON/OFF functions such as :
starting and stopping of the vehicle motor, throttle control ( RPM+/-, fast, automatic* )

*automatic throttle control, i.e. throttle opening takes place at the same time that a manoeuvre is started with
any of the levers. Closing of the throttle is delayed, i.e. it remains open for approx. 6 seconds afier the last

lever movement ), @ SWitch which enables the number of functionsin the control unit to be
doubled etc. The control unit is supplied with a strap to enable it to be hung around the neck
(awaist belt isavailable as an option).

Option : Indication on the portable control unit.

The control unit can easily be provided with adisplay and LEDs for indication and reading of values
from the crane : the actual weight being lifted, indications of 60% to 90% loading ( warns the driver
in good time when the limit for the crane's lift limit is close ), 100% loading ( indicates that the limit
for the crane has been exceeded ), indication of instability in the vehicle ( warns the driver when the

crane is getting close to the drivers cab where stability often is not sufficient ), indication of so
called increased lifting power.( e.g. Palfinger’s HPLS / Fassi’s XP/HMF’'s HDL etc. ).

Electronicbox and control system.

The remote control system can be mounted onto all hydraulic valve types available on the
market. Remote control makes it possible to pre-set speeds individually for each function. All
desired programming-/ calibration of the manoeuvre characteristics can be made during
operation ( on-line). Programming is easy and requires neither tools/instruments nor any
specia knowledge. The powerful PLC in the control system is supplied with and prepared for
2-way direction communications, signa handling of for example ramp, blocking, hold,
overload functions and the field bus CAN-BUS ett.c.

The system is developed and manufactured entirely by us.

Scanreco Industrielektronik AB
Box 47144 | Arsta Skolgrand 22
S-100 74 Stockholm

Tel: +46 8556 32800

Fax: +46 8556 32 828
E-mail : scanreco@scanreco.se
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Controller-unit with joystick ( X-Y-Z.)
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