


INTRODUCTION

The technical instruction manual describes the construction of the remote
controller and inspection/repair procedures for the persons who engage in
its repair.

In order to maintain proper operation of the remote controller, you are
requested to read the manual carefully to acquire the correct maintenance
technique and provide efficient, prompt, and correct service to our mutual

customers.

Technical Section, Service Department
FURUKAWA UNIC Corporation
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§1. Basic outline of remote controller
When the Pictured devices are mounted on the standard crane, it can be operated according to the remote control

specifications.

Speed control relief valve

Controlier

To power

To horn

Control box Accelerator unit Connector box



§2. Model RC-30S (Wiring diagram of remote controller)

Speed control pilot relief valve

Speed control main relief valve

—

HRetract

-8 C.W.

Light BLE

2L

{ 4 [4
BLK WHT GRN

BLK WHT GRN

Connector box

RED (To power)

WHT (To horn)



§3. Oil-flow from control valve to remote control valve...




§4. Construction and operation of speed control relief valve

Speed control pilot relief valve

Speed control main relief valve

A) Construction (for common use Cable remote control device & Radio remote control device)
The speed control relief valve consists of a pilot relief valve and a main relief valve.
When the lever is pulled with the control switch on the controller (transmitter) turned on, the solenoid is
activated so that the speed control pilot relief valve and the main relief valve control oil flow rate which in turn

controls oil pressure in the P chamber.

Speed control pilot relief valve Needle valve Solenoid

Spool

Orifice

Valve poppet

Speed control
main relief valve




B) Speed control (when the controller is not functioning)
Spool Needle valve Solenoid

Valve poppet

When the controller (transmitter) is not operated, oil pressure in the chamber A is low because the oil out of
chamber A is flowing from choke section in the needle valve to the tank port.

As a result, the valve poppet moves to left hand side due to the area difference so that the oil out of the P port

flows into the tank port.

C) Speed control (when the controller is functioning)
' Spool Needle valve Solenoid

Valve poppet

When the lever is pulled with the control switch on the controller (transmitter) turned on, the solenoid is
activated so that it presses the needle valve against the spool.
As a result, the oil from chamber A is restricted at choke section in the needle valve so that flow rate of oil

coming from the P port is controlled and the speed is controlled by regulating the oil pressure proportionally.



§5. Construction of control box
(for common use Cable remote control device & Radio remote control device)

The control box is a junction box which accepts power supplied from chassis to connect it to the speed control
relief valve and the accelerator unit, and controls operating instructions provided to the speed control relief valve,

each operating solenoid valve, and the accelerator unit through remote controller operation.

{Construction)

Control box

Derrick-up Hoist-doun
(BLY) (BRN)

Horn Hoist-up
(YEL) Speed

(GRN)

¥ _Swing-C.C.W
(VI0)
Swing-C.W
(Light BLE) g
Extention
(PNK)
OV(BLK)
12V(RED)

Retruction ?< marks are not in use.
(ORG)

Derrick-down l

(GRY) To speed control pilot relief valve !

To each operating solenoid valve

To power RED
To horn}:ﬁ
WHT

|
To accelerator unit 4—?




§6. Construction of accelerator unit
(for common use Cable remote control device & Radio remote control device)

The accelerator unit is constructed by combining a proportional solenoid with a cylinder.

When the lever is pulled with the control switch on the controller turned on, the cylinder rod is extended to move

the lever in the accelerator unit which in turn activates the accelerator cable.

(Construction)

Filter

N

Proportional solenoid Ass'y

Check

Orifice (0.6 ¢ ) Piston

Cylinder Ass'y

Proportional solenoid Cylinder

Check Piston Cylinder cover




§7. Model RC-30S (Operation of remote controller)

A) Oil-flow when it is not functioning

Speed control relief valve Solenoid

Controller

To power (RED)

To horn (WHT)

WHT
BLK

Solenoid

When the lever on the controller is not pulled, the speed relief valve and the solenoid in the accelerator unit are

not functioning so that oil coming from P port flows into the tank.



B) Oil-flow when it is functioning

Speed control relief valve Solenoid
\ l (It changes from OV to 8V)

T E\S‘X\\‘\‘\(L_ — T

Controller

To power (RED)

To horn (WHT) : vy
\ Jj / _Accelerator unit

WHT
BLK

Solenoid

(It changes from QV to 8V)

When the lever is pulled with the control switch on the controller (transmitter) turned on, the speed control relief
valve and the solenoid in the accelerator unit are activated so that oil-flow coming from the P port is controlled

and the speed is controlled by regulating oil pressure in the P port proportionally.



§8. How to adjust the pilot relief valve for speed control

When the speed control pilot relief valve has been overhauled, conduct pressure adjustment as illustrated below.

Speed control pilot relief valve

Relief pressure
adjustment bolt

Lock nut

A) Preparation before adjustment
(1) Attach a pressure gauge, capable of measuring more than 3555.68 PSI (250kg/cm’=24.52 MPa) of pressure,
to the pressure output port in the control valve.
(2) Remove the controller in advance.
B) Adjustment
(1) Start the engine and rotate the hydraulic pump by engaging PTO.
(2) Loosen the lock nut for the relief pressure adjustment bolt in the speed control pilot relief valve.
(3) Turn clockwise the relief pressure adjustment bolt slowly until the pressure reaches the following set pressure
of the crane.
UR330 - P=2488.98 PSI (175kg/cm’=14.16 MPa)
URS500 —---—eeeee P=2844.55 PSI (200kg/cm’=19.61 MPa)
(4) Turn counterclockwise the relief pressure adjustment bolt to loosen it after making sure that the correct
pressure reads on the pressure gauge.
(5) Lower the pressure to read 142.23 PSI (10kg/cm’=0.98 MPa) (minimum pressure) on the pressure gauge.
(6) Sccure the relief pressure adjustment bolt at this position and lock it with the lock nut.

This concludes the adjustments.

— 10—
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§11. Trouble-shooting procedures for the remote controller (model RC-30S)

Trouble
1 2 3 4 5
Nothing works thru Only Accelerator Accelerator races Only specific It operates but does

remote control.

unit does not work.

to operation when
switchis tured on.

operation is not
functioning.

not gather speed.

Where/What to check

Find out if trouble Check accelerator Check brack color Check Check to see if
is due to electric or unit for wiring. wire for break or corresponding electromagnetic
hydraulic defect. variable resistor. solenoid valve or selectorvalve
circuit. opens
incompletely.
Where to refer to pages for details
P19~21 P22-24 P25 P26 P27

—13—




A) Nothing work through remote control.
To make sure whether the speed control relief valve is in electric or in hydraulic trouble, try to push the point A

of the solenoid in the speed control pilot relief valve with a screwdriver as illustrated.

(1) When it is in hydraulic trouble;

Solenoid

Valve poppet

Section

Hexagon socket nut

(Foreign substance)

@® No operating (hissing) sound coming from the relief valve is heard.
® Pressure does not build up even after pressure has been confirmed.
(Possible causes)
Foreign substances may be stuck in the valve poppet section as shown in the illustration above.
(Corrective measures)
Untighten the hexagon socket nut located in section B and extract the valve poppet to make overhaul

cleaning.

— 14 —




(2) When it is in electrical trouble;

If pressure build up when the point @ of the solenoid in the speed control pilot relief valve is pushed, the

trouble is in electrical area.

Check it as follows:

@ Check to use if the fuse is not blown and DC12V power supplied

from chassis is applied into the control box.

® Remove the cover for the 1/4 electromagnetic selector valve to check the wiring inside.

Proportional valve coil

i

Telescope

- TRetract Extend—)
Light VIO

[—(a, CW cows
Light BLE E’_'_é

i dE

i 1 ﬁ—]—|PNK

To connector box To control box

(© Check voltage using a circuit tester at the terminals shown within the point @) in the above illustration

where white wire and black wire from the proportional valve are connected.

(D Check to see if the voltage between the terminal, where white and red wires lead from proportional valve

are terminated, and the chassis ground measures DC12V.

To proportional valve coil

@ When it does not measure DC12V = Fajlure.
Check power wiring led from the chassis to the
control box.

@ When it measures DC12V =» Normal.

Proceed to next stop @) .

To control box

Chassis ground

— 15—




@ Chéck to see if the voltage between the terminal, where 2(two) wires of black and white/black coming

from proportional valve are terminated, and the chassis ground measures DC12V.

To proportional valve coil @ When it does not measure DC12V = Failure.
Possible causes may be break of proportional
valve coil or poor contacts at the connector.

(Colil resistance should be approx. 6 2 )

@ When it measures DCI2V = Normal.

12V

7
V)

Chassis ground

Proceed to next step @ .

To control box

® Check to see if the voltage between terminals changes OV to 12V as the controller lever is being pulled
with the plus (+) probe of circuit tester connected to one terminal (where white and red wires are

terminated) and minus (- ) probe to other terminal (where black and black/white wires are terminated).

To proportional valve coil

f

(0~8V)

7

j\ ?

Possible causes may be broken power cable (red) of the controller or damage in control box.

To control box

@ Voltage does not change from OV to 8V = Failure.
@ Voltage changes from OV to 8V = Normal.
{Note) Power voltage (DC12V) drops when the controller is operated.

¥ An extra load may be added to the power distribution section. Check the power distribution section.

(It frequently occurs when mounting a loading.)

— 16—




B) Only accelerator unit does not work.

Control box

(1) If the accelerator unit does not work at all, check it as follows;
Check, using a tester, voltage at the terminals to which wires from control box are terminated as shown
within the circle.
® Check to see if the voltage between the junction of white wire led from control box and black wire from
accelerator unit (with the plus (+) probe of circuit tester inserted into the junction)
and the body ground (with the minus (- ) probe touched to the body) measures DCI12V.
@ When it does not measure DC12V = Failure.
Check power wiring leading to the control box.

@ When it measures DC12V =» Normal.

Proceed to next step @.

Body ground

17 —



® Likewise, check if voltage between the junction of black wire from control box and black wire from
accelerator unit (with the plus (+) probe inserted into the junction) and the body ground (with the minus
(- ) probe touched to the body) measures DCI12V.
@ When it does not measure DC12V, = Failure.

Accelerator coil is broken.

12V (Coil resistance should be 3.8 Q)
/—7\ @ When it measures DC12V, = Normal.
? Proceed to next stop. ®

L/’-)"' Body ground

© If found normal at the checks in step @ and step ®, then check as follows;

(Check): Insert plus (+) probe of circuit tester into one junction of white wire from control box and black
wire from accelerator unit, and minus (- ) probe into the other junction of black wire from
control box and black wire from accelerator unit.

Check then if voltage across the junctions changes from OV to DC 8V as the control lever is

being pulled with the switch in the controller turned on.

To control box

@ No voltage. = Failure.
Defects in the package located inside of the control box.

@ Voltage changes from OV to DC 8V =» Normal.

18—



(2) Failure is in hydraulic area if it is found normal electrically.
(Possible causes)
@ Foreign substances may be stuck to the P port in accelerator unit.
@ Secction A in the cylinder cover may be locked up with rust.

@ Foreign substances may be stuck into valve check section and prevent it from smooth operation.

- Cylinder cover P port Filter

Check

Orifice

—19—



C) Accelerator races to operation only when switch is turned on.
(1) Check the controller cable for continuity.
% If either of black wire or green wire is broken, accelerator races.
@ Check terminal No. 10 (green wire) and terminal
= — No. 12 (black wire) for continuity.
/7< m @ If there is no continuity, =» Failure.

Cable 1s broken.

@ If there is continuity, =» Normal.
Proceed to next step ® .

(2) Check connector pins in the controller for continuity.

® Check continuity between terminal No. 10 and

terminal No. 12.

@ If there is no continuity, =» Failure.

Variable resister is defective or wiring is

broken.
@ 1If there is continuity, = Normal.
Proceed to next step (© .

© Check if resistance varies smoothly from 0 Q to
approx. 650 Q as the controller lever is being

pulled.

0~6500 @ If an indicator fluctuates, = Failure.

Variable resistor is defective.

@ If resistance makes a smooth change, =+ Normal.

Proceed to next step @ .
(4) Check the control box.

% Check the package located inside of the control box and the wiring if no defects have been found in the

controller and the controller cables.

(@ Check wiring concerned -(green wire) (black wire)-

for the package located inside of the control box and

Package

check the package terminals for being tightened.

Check if inside of the control box has not been wet.

— 20 —



D) A specific operation is not functioning.
(1) Check the solenoid valve for the operation that is not functioning.
(Example) When the derrick fails to lower;

(@ Check derrick operation by exchanging connection by

Lowering Raising

switching connectors or wirings leading to solenoid valves

for lowering and raising.

@ If derrick still fails to lower, =» Failure.

The solenoid valve for lowering is defective.

@ If derrick lowers, =» Normal.

Proceed to next step ® .

(2) Check the controller cable for continuity.
® Check continuity between both ends of the cable at

} _D% terminals of No. 4 (gray) if the defect is in the lowering
A\

=Sri

~A( e
$ N j) system.
= j\ _..__/% @ Ifthere is no continuity, = Failure.
%/\——@; ) :;—,J:U S .
Horn LS Controller cable is broken.

(WHT) Hoist-doun Hoist-up

(BRN) (YEL) @ If there is continuity, =» Normal.
Derrick-up Speed Proceed to next step ©).
(BLU) . (GRN)
" Swing-C.C.W
. (VI0)
4 nl °3 g l
74 s /o7, Swing-C.W
( NSO (Light BLE)
03 s / Extention
% 4/’“ NV (PNK) -
< Q 9 -
S OV(BLK)
N .l 12V(RED) 3 marks are not in use.
Derrick-down | Retruction
(GRY) ‘ (ORG)

Designation of the connector pin
and coler assigment of the cable

(3) Check the switch in the controller.

(© Check continuity by turning the controller switch ON and
OFF repeatedly with one of the tester probes contacted to
connector pin No. 4 and the other to pin No. 13.

@ If there is no continuity, =+ Failure.
The switch is defective or lead wire(s) is disconnected

@ If there is continuity, =+ Normal.

Connector



