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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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/752-1 was prepared by Technical Committee ISO/TC 96, Cranes, Subcommittee SC 7, Tow|
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Scope
part of ISO 7752 establishes principles and requirements for the controls of, Cranes. It de

gement of those controls used in positioning loads and serves as a generalbasis for the e
led standards covering the controls of particular types of cranes.

Normative references

ences, only the edition cited applies. For undated references, the latest edition of theg
ment (including any amendments) applies.

12100, Safety of machinery — General principles for.design — Risk assessment and risk red
50068-2-27, Environmental testing — Part 2-277Tests — Test Ea and guidance: Shock

50068-2-31, Environmental testing — Part.2-31: Tests — Test Ec: Rough handling shocks,
bment-type specimens

50204-32:2008, Safety of machinery — Electrical equipment of machines — Part 32: Req
ing machines

Terms and definitions

For the purposes of thiS.-document, the following terms and definitions apply.

31

opernator

pers

bn operating the crane for the purposes of positioning loads

3.2

following referenced documents are indispensable for the“application of this document.

als with the
aboration of

For dated
referenced

Liction

primarily for

irements for

address code
number used by a receiver to differentiate the frames sent by its transmitter

NOTE

3.3

wireless control
means by which the crane operator's commands are transmitted without any physical connection for at least
part of the distance between the console and the crane

3.4

console

fixed

or moveable arrangement of controls
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3.5
control
actuating device which forms an interface between the crane operator and crane control system

3.6
control station
permanent position of controls on or off the crane

3.7
error detection code
number added to each frame to enable the receiver to detect transmission errors

NOTE The receiver redefines the error detection code using an algorithm similar to the one used in the transmitter.
The commandgls are only carried out if the error detection code so defined by the receiver is identical to the error, detection
code it received with the frame.

3.8
frame
“package” of bits which the transmitter sends to the receiver

EXAMPLE Address code, operating command signals, other control signals, error detection (and correction) codle.

NOTE The frame is formed out of the above-mentioned parts by coding them into a“serial form. After this coding, the
frame is sent fo a circuit called a modulator which transforms it into a suitable form<or sending.

3.9
hamming d{stance
number of ppsitions in which two code words of the same length differ from one another

[I[EC/TR 60870-1-3]

3.10
operating command
control signgdl intended to initiate, modify or maintain’ a crane function/movement

3.1
receiver
part of a wirgless control system which-receives the commands from the transmitter

3.12

transmitter
part of a wirg¢less control system which sends the crane operator's commands to the receiver

4 Controls

41 General

411 The function of the controls of power-operated cranes is to permit an operator to position a load from
a control station that could be remote from the machinery powering the motions of the crane.

4.1.2 Controls and control stations shall conform to the safety requirements and/or protective measures of
this clause. In addition, controls and control stations shall be designed according to the principles of
ISO 12100.

4.1.3 Where applicable and desirable for safety (for example with certain electric cranes), an emergency
stop shall be provided close to each control station.

In particular, when a remote control station is provided, an emergency stop covering all motions shall be
provided.

2 © 1SO 2010 — All rights reserved
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4.1.4 Controls for crane movements, when released, shall automatically return to the “off’ position. An
exception to this is the “stop” control.

Control levers shall, where necessary and appropriate, be provided with stops, detents or any other
mechanism to facilitate operation. All control levers shall return to their neutral positions automatically upon
release, when not knuckled or toggled in.

415

In order to prevent unintended movement of a crane motion, the motion shall only be able to be

initiated from the neutral position of the control. Where this is not practicable, other means shall be provided
as specified in the International Standards for particular crane types.

4.1.6

IEC

50204-32:2008, Clause 6.

4.1.1 The temperature of controls, as generated by the crane's operation, shall not exceed 43 °

4.2

Operator fatigue

4.21 The controls of a crane shall, consistent with the duty of the crang,(be designed and p

ergo

homic principles to minimize operator fatigue.

4.2.31 The force required to actuate the control levers shall lie between the following values:

forwards or backwards: between 5 N and 60 N;

sideways, to the left or to the right: between 5 N and 20 N, with a maximum actuating force g
bcceptable for levers at control stations subjected to‘Substantial accelerations.

4.2.3 For pedals, the force shall not exceed the following maximum values:

bedals actuated by a movement of the ankle: 50 N;

bedals actuated by a movement ofthe'leg: 100 N, excepting the hydraulic brake pedal.

4.2.4 For pushbuttons actuatedsby-finger or thumb, the force shall not exceed a value of 10 N, ¢

Houble-action pushbuttons,/for which the force needed to maintain the “on” position shall not
emergency pushbuttons, and

buttons for difeet’'control of power.

4.2.3 Forpushbuttons actuated by foot, the force shall not exceed a value of 100 N.

4.2.6
values:

specified  in

%)

ositioned on

f 40 N being

xcepting

exceed 10 N,

The maximum force required to operate hand-driven movements shall not exceed tre following

vertical force on a hauling chain: 250 N;
horizontal force when pushing against or hauling on the load: 250 N;
force applied to the handle of a crank or hand-wheel: 150 N;

force applied to a lever with horizontal movement: 250 N.

© 1SO 2010 — All rights reserved
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4.3 Control arrangement

4.31

As far as possible, the control levers (pedals or pushbuttons) shall be placed so that the operator's

hands or feet position themselves on the controls naturally. Where possible, the direction of movement of the
control should be in line with the natural movement of the limb: for example, foot controls should be operated
by the pressure of the foot, not by a sideways movement of the leg.

4.3.2 The direction of movement of control levers shall, whenever possible, be consistent with crane motion.

The logic of the control arrangement shall be the same at each control station associated with operating the

crane.
4.3.3 The
Internationa
4.3.4 Sym
between the
shall be cleq
4.3.5 Whe

crane, there
the resultan
indication of

4.3.6 Con
controls, ina

4.3.7 Con
operation.

This can be
recessir
mechan
use of g
surroun
locating

4.3.8 The
movements.

50 mm

arrangement of the controls for a particular crane type shall be as specified in the appropriate
Standards for that crane type.

bols shall be fixed on or near the control and the function shall be identified.~The relatiopship
movement of the control lever in the control station and the corresponding, dir€ction of mption

r and unambiguous.

re the position of a console is variable with regard to the movement‘ef)the crane or part df the
shall be an unambiguous means of showing the relationship between ‘operating the controlg and
movements of the crane. Symbols shall be fixed such that there’is a clear and unambiguous
he relationship between the movement of the control and the corresponding driving direction.

rols shall be positioned so that, when the operator isiintentionally engaging one or sejeral

Hvertent engagement of another control is unlikely.

rols shall be designed or protected so that the desired effect can only occur by an intentjonal

achieved by

g the actuator (lever, pushbuttons),

ical interlock of the neutral position of the control lever,

set of actuators requiring sequential or simultaneous actions,

Hing the control levers)on a panel by a guard-rail,

the actuator where it is unlikely to be accidentally knocked.

free space between each control and its surroundings should be enough to avoid unintehded
If bare"hiands are used, the free space should not be less than

orloperating handles that require a force of > 50 N,

25 mm for operating handles that require a force of < 50 N,

10 mm between rows of pushbuttons or switches,

15 mm between separate pushbuttons,

5 mm for pushbuttons that do not operate any movement of the crane or its lifting accessories,
100 mm for pedals, and

5 mm between pushbuttons, up to a maximum of four buttons for hand-held consoles.
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5 Consoles

5.1

51.1

General

Crane consoles shall have a control to activate an acoustic warning device to alert persons in the
vicinity of the crane, unless otherwise specified in the appropriate International Standard for the particular
crane type. The control for any acoustic warning device shall be different from the crane operating controls.

5.1.2 Portable consoles (equipment) shall be provided with an adjustable strap to allow the console to be
carried without using the hands. Hand-held equipment may alternatively be fitted with a safety strap or other

equi

alent means to prevent it from being dropped. The consoles shall be capable of withstanding the shock

and

5.1.3
is op
effed

5.2

5.2.1
dandg

5.2.2
load

5.2.4
oper

5.2.5
from

5.2.4
cong

ough-handling tests as specified in IEC 60068-2-27 and IEC 60068-2-31.
Where a crane has more than one console, measures shall be taken to ensure that only

erational at a given time. Exceptionally, the stop command of any hardware-connected con
tive where necessary for safety reasons.

Cable-connected consoles
Pendant consoles shall be so positioned that the crane operator is able to position himse
er zone.
the speed of the travel motions shall be limited as follows:
or one speed control: 1,1 m/s maximum,;
or two speeds or more, including stepless: no.limitation, provided that the slowest selecta
D,75 m/s or less.
ded to prevent inadvertent movement
bf the crane when the console is being repositioned,
bf the console when othep-crane controls are being operated.

A control cable between a crane and console shall be of sufficient length and flexibility
ator to maintain a,safe operating position.

The distafice from the underside of a suspended console to the floor shall be at least O,
the top of-the console to the floor shall be a maximum of 1,7 m.

With- regard to pulling forces, the electrical flexible cables and fittings used in cab

shall

one console
ole shall be

f outside the

For cranes where the crane operator has to follow, on faot;the movement of the crane gonsole or its

ble speed is

Where suspended consoles are independently power-driven for repositioning, protecion shall be

to allow the

b m and that

e-connected

oles ‘shall conform to the requirements of IEC 60204-32:2008, 14.4.2 and 14.4.3. Similar| precautions

5.3

hetaken for other fypne of control Q\JIQh:Im with phyqinnl connections

Wireless controls and control systems

Annex A provides values additional to the requirements for wireless control systems specified in IEC 60204-32.
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