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Amendment No. 1, published 3 March, 1967
to B.S. 466 : 1960
Electric overhead travelling cranes

Revision
NOTE. This amendment hag

been introduced to take advantage
of modern manufacturing methods for steel wire ropes,

Clause 24, Rope drums, Table 1. Delete this table and substityte:

TABLE 1. MINIMUM DRUM DIAMETERS

6 X 24
Rope construction 6 x 37
Group

multi-strand
174

6 x 19
Group

Minimum
diameter
groove

{d = diameter of rope)

drum (or pulley) 23d
at bottom of
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B.S. 466 : 1960

Tris BRITISH STANDARD, having been approved by the
Mechanical Engineering Industry Standards Committee
and endorsed by the Chairman of the Engineering Divisional
Coungil, was published under the authority of the General
Council on 23rd December, 1960,

First published October 1932,
First revision September 1947,
Second revision December 1960,

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 3000
indexed and cross-indexed for reference, together with an
abstract of each standard, will be found in the Institution’s
Yearbook, price 15s.

This standard makes reference to those British Standards
in Appendix C the numbers of which are italicised.

British Standards are revised, when necessary, by the issue
either of amendment slips or of revised editions. It is important
that users of British Standards should ascertain that they are
in possession of the latest amendments or editions,

The following B.S.I. references relate to the work on this standard:
Cominittee reference MEE/41 and MEE/41/3
Draft for comment CY(MEE) 4812
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CO-OPERATING ORGANIZATIONS

The Mechanical Engineering Indystry Standards Committee,
under whose supervision this British Standard was prepared,
consists of representatives from the following Government
departments and scientific and industrial organizations:

* Admiralty
Air Ministry
* Associated Offices’ Technical Committee
Association of Consulting Engineers (Incorporated})
British Chemical Plant Manufacturers’ Association
British Compressed Air Society
*RBritish Electrical and Allied Manufacturers” Association
British Engineers’ Association
British Gear Manufacturers’ Association
British Internal Combustion Engine Manufacturers’ Association
#*British Iron and Steel Federation
British Railways, The British Transport Commission
*Crown Agents for Qversea Governmenis and Administrations
D.S.I.R.-National Engineering Laboratory
Electricity Council, The Generating Board and the Area Boards in
England and Wales
Engineering Equipment Users’ Association
Gas Council
*High Commission of India
Institute of Marine Engineers
Institute of Petrolenm
#Institution of Civil Engineers
Institution of Gas Engineers
Institution of Heating and Ventilating Engineers
*nstitution of Mechanical Engineers
Institution of Mechanical Engineers (Automobile Division)
*Institution of Production Engineers
Locomotive and Allied Manufacturers’ Association of Great Britain
Machine Tool Trades Association
*Ministry of Labour (Factory Inspectorate)
*Ministry of Power
*Ministry of Transport
Ministry of Works
National Coal Board
National Physical Laboratory (D.8.LR.)
Radio Industry Council
*War Office

The Government departments and scientific and industrial
organizations marked with an asterisk in the above list,
together with the following, were directly represented on the
committee entrusted with the preparation of this standard:

Aluminium Development Association
Association of Crane Makers

British Constructional Steelwork Association
British Iron and Steel Research Association
Contractors Plant Association

Dock and Harbour Authorities Association
Docks Division, British Transport Commission
D.S.1.R. Building Research Station

Electrical Trades Union

Engineer Sutveyors’ Association

Excavator Makers Association

Federation of Civil Engineering Contractors
Institute of Welding -

Institution of Engineering Inspection
Institution of Structurai Engineers

National Federation of Building Trades Employers
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B.S. 466 : 1960
BRITISH STANDARD SPECIFICATION FOR
ELECTRIC OVERHEAD TRAVELLING CRANES

FOR GENERAL USE IN FACTORIES, WORKSHOPS
AND WAREHOUSES

FOREWORD

This standard lays down minimum requirements to ensure reliability and
safety, but is not intended to restrict the freedom of the crane maker in the
design or method of construction appropriate to the duty for which a crane
is to be used,

The standard now makes reference to B.S. 2573, ‘Permissible stresses in
cranes’ regarding the basic stresses and factors to be used in structural cal-
culations: these are related to the classification of the crane and its expected
duty (see Clause 8). The references to B.S. 2573 relate to the revised (1960)
edition. Also, subject to certain conditions, where a rail is adequately secured
to a crane girder it may now be regarded as part of that girder for load
carrying purposes (see Clause 13).

Appendix C Comprises a list of British Standards for materials and
equipment applicable to the manufacture of cranes. This standard makes
reference in the text to those standards in Appendix C which are in italics.

Appendix D gives information regarding United Kingdom legislation
affecting cranes,

This standard forms one of a seties for cranes; the other British Standards
in the scries are:

B.5. 327 : Part 1 Power-driven derrick cranes,

B.S. 327 : Part 2 Derrick cranes (hand operated).

B.S. 357 Travelling jib cranes,

BS. ... .# Elzctric overhead travelling and special cranes for duties
in steelworks.

BS, ....* Hand and light power driven electric overhead travelling
cranes.

B.S, 1757 Power driven mobile cranes.

B.S. 1761 Single bucket excavators.

B.S. 2452 High pedestal or portal jib cranes.

B.S. 2573 Permissible stresses in cranes.

B.S. 2799 Power driven rail mounted tower cranes,

* In course of preparation,
&

Documents

Document Sharing Hub

mmiaildocument details: BS 466:1960



http://www.avadocuments.com/doc/bs-466-1960
http://www.avadocuments.com/doc/bs-466-1960

-

B.S. 466 : 1960

SPECIFICATION

SECTION ONE: GENERAL
SCOPE
1. This British Standard applies to Classes 2, 3 and 4 a.c. and d.c. electric
overhead travelling cranes as specified in B.S. 2573 for general use whether
indoors, under cover, or exposed to the weather. It also relates to underhung
jib cranes and rigid mast cranes where applicable.
This standard is not intended to apply to:
Monorail cranes.
Hand and light power driven electric overhead travelling cranes
{Class 1 cranes) for which see B.S. ....%,
Special electric overhead travelling cranes for duties in steelworks

for which see B.S. ....*% _
DEFINITIONS

2. For the purpose of this British Standard the following definitions apply:

a. Safe working load. The maximum load under specified conditions for
which the crane may be used.

b. Span. The horizontal distance between the centres of the crane track
rails.

¢. Hoisting. The motion of lifting or lowering of the load in a vertical
direction,

d. Slewing. Rotary motion of the crane jib or load about a vertical axis
(e.g. with the underhung jib crane).

e. Traversing. (Cross travel.} Motion applied to the movement of a crab
or load carriage along the bridge girders.

f- Travelling. (Long travel.) Motion applied to the movement of the whole
crane.

£ Basic stresses are those given in the appropriate clauses and tables in
B.S. 2573, ‘Permissible stresses in cranes’.

h. Maximum permissible working stress is numerically equal to the basic
stress multiplied by the relevant duty and fluctuation factors as defined in
B.S. 2573.

j. Impact factor. Applies to the motion of the hook load in a vertical direc-
tion and is intended to make full provision for inertia forces and shocks.

k. Local bending. The bending induced in a member of a lattice frame
when subject to loads between panel points, such bending to be considered
at panel and intermediate points,

. Wind load. The load produced by the wind pressure.

INFORMATION TO BE SUPPLIED WITH THE ENQUIRY OR ORDER
3. All the necessary information regarding the conditions under which the
crane is to be used, together with the particulars laid down in Appendix A,
shall be supplied with the enquiry or order.
* In course of preparation.
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INFORMATION TO BE SUPPLIED BY THE MANUFACTURER

4. The manufacturer shall supply with the tender the information regarding
the construction of the crane laid down in Appendix B.

MATERIALS AND EQUIPMENT

5. The materials used in the load-bearing members of the structure of the

crane shall comply with the relevant British Standards given in Appendix C.
Other materials and equipment shall comply, where applicable, with

British Standards as set out in Appendix C.

SERVICE CONDITIONS

6. The crane shall be deemed to be under service conditions when it is operat-
ing without load or with a Joad up to and including the safe working load,
and shall include, in the case of outdoor cranes, the load imposed by the
wind pressure as specified in B.S. 2573.

SAFE LOAD INDICATION
7. The crane shall bear a permanent inscription on each side, readily legible
from ground level, stating the safe working load. The inscription shall take the
following form:

‘SAFE WORKING LOAD X TONS’

When an auxiliary hoist or change-speed gear is used on the lifting motion,,
the safe working load or loads for each hook or speed shall be similarly
indicated, and the inscription shall take the following form:

‘SAFE WORKING LOAD
X tons slow speed

Y tons fast speed

Z tons auxiliary hook.”

CLASSIFICATION AND DUTY

8. For the purpose of computing permissible stresses, B.S. 2573 divides
cranes into four classes namely 1, 2, 3 and 4. This British Standard covers
the design and construction of Classes 2, 3 and 4 cranes and the duty related
to each of these classes is given below. Class 1 cranes are the subject of a
separate British Standard (see Clause 1),

Class Dauty Description of duty
2 Medium General use in factories and
warehouses.
Heavy Foundry work and intermittent

grabbing and magnet work.

4 Extra heavy | Continuous grabbing and mag-
net work and steelworks use.

L
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IDENTIFICATION
9, For purposes of identification the crane shall bear the manufacturer’s
name and serial number, the number of this British Standard, the Class
number (see Clause 8) and the year of manufacture.
If high tensile steel has been used in the structure the crane shall bear a
notice to this effect.

SECTION TWO: STRUCTURAL
PERMISSIBLE STRESSES

10, The structure of the crane shall be designed and constructed so that
when it is being worked under service conditions the stress in any part shall
not exceed the permissible stresses stipulated in B.S. 2573,

In computing stresses in the structure allowance for shock and inertia
forces shall be made by multiplying the safe working load on the hook by
the impact factor corresponding to the class of crane as given in B.S. 2573,

EFFECTIVE SPAN

11. The effective span of the main girders (bridge) shall be taken as the
horizontal distance between the centres of the gantry rails.

MINIMUM STEEL SECTIONS
12. Plates, bars, angles and, where practicable, other rolled sections used
in the load bearing members of the structure shall be not less than 4 in
thick. Steel tubes which are sealed at the ends, shall be not less than 0-176 in
(7 5.W.G.) thick. Unsealed tubes shall be not less than 14 in thick.

For cranes working outdoors or in positions where the conditions are
such that there is liable to be excessive corrosion, a corrosion allowance of
1{e in shall be added to the thickness required to resist all calculable loads.

If members are likely to be exposed to accidental damage, the thickness
shall be specially considered. Any extra thickness required in consequence
of this consideration shall be additional to the minimum specified above.

EFFECTIVE SECTIONS
13, If the rail is secured to the top boom or flange of a crane girder with the
intention of making the rail form part of the cross-sectional area of the
flange the rail may be regarded as part of the boom or flange for load carrying
purposes provided that:

¢. The means adopted to secure the rail are sufficient to withstand in

addition to all lateral forces calculated in accordance with Clause 16,
the horizontal shear due to the rolling load at all points along the
length of the boom in addition to the shear due to the increment in
boom load where applicable.

b. At any rail joint the design caters for the horizontal shear due to the

rolling load plus the load carried by the rail as part of the stress
bearing member,
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c. When computing the section contributed by the rail, allowance is made

for 14 inch wear in the depth of the rail.

If joints in the rail are necessary they shall not be located within the
middle third of the span and shall be in such a position that the interruption
of the rail area by the joint will keep the stress in the remaining section of
the girder within the permissible maximum.

If the rail cannot be secured as above, the cross-section of the rail shall
not be 'included in calculating the effective section of the plate or lattice
girder.

PLATE GIRDERS

14. The stresses in plate girders shall be calculated by moment of inertia
and section modulus methods in accordance with B.S. 2573. The minimum
thickness of webs, the maximum spacing for stiffeners and proportioning of
stiffeners shall also be in accordance with B.S. 2573,

The flange angles of riveted plate girders shall be connected to the web
plates by a sufficient number of rivets to transmit the maximum horizontal
shear at each point throughout the length of the girder together with the
shear due to vertical loads transmitted to the girder from wheels or rollers,
which loads shall be assumed to be distributed over a horizontal distance of
3 d, where d = depth of rail in inches. If flange plates are used, they shall
be riveted to the main angles by sufficient rivets (o transmit the maximum
horizontal shear between the flange plates and the flange angles at each
point throughout the length of the girder.

Flange angles shall form as large a part of the flange area as practicable
and the number of flange plates shall be a minimum,

Flange members and web members shall preferably not be joined in the
same plane. If such a joint is necessary the sectional area of the joint shall be
25 per cent greater than the net area of the girder.

If double-web plate girders are used, that part of the top flange plate
between the webs shall not be assumed to give adequate support to the rail,
and, if necessary, shall be supported at intervals to transmit the load from
the rail to the girder webs.

BRACED OR LATTICE GIRDERS

15. The flanges (chords) of lattice girders shall withstand, in addition to the
direct tensile or compressive stresses in the flanges, the local bending stresses
due to the maximum wheel or roller loads and their own weight between the
panel points.

Local bending moments to be assumed in the calculation of stresses
shall be not less than WL/6 at the panel centre and WL/12 at the panel points
where W is the total vertical load on the member arising from live load and
the weight of the member, and L is the distance between panel points.

10
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Where single angle bars connected by one leg are used as tension members
the effective sectional area shall be taken as the net sectional area of the
connected leg added to one-half of the sectional area of the free leg. When
the outstand leg is cleated at the end connections the net sectional area of
the angle shall be taken.

The latiicing of compression members shall be proportioned to resist
o transverse shear at any point in the length of the member not less than
234 per cent of the axial load in the member.

The thickness of flat lattice bars shall be not less than one-fortieth of
the shottest distance between the centres of connections, in the case of single
latticing, and one-sixticth in the case of double latticing conmnected at the
intersection.

All members shall, as far as possible, be placed symmetrically about the
line of resultant load and all rivets grouped symmetrically about the same
fine. The neutral axes of intersecting main members shall, as far as possible,
meet in a common point,

Not fewer than two rivets at each joint shall be used for the connections of
bracing members between main and auxiliary girders.

If the top chord of a braced or lattice girder has double webs, that part of
the top flange plate between the webs shall not be assumed to give adequate
support to the rail and, if necessary, the flange plate shall be supported at
intervals to transmit the load from the rail to the girder webs. !

If practicable, structural members shall be designed so that every part is
accessible for periodical inspection, brushing and painting, Suitable drain
holes shall be provided where water is likely to collect.

If a sealed tubular member is drilled to take bolts or studs provision
shall be made to prevent ingress of moisture.

LATERAL STIFFNESS
16. The girders of the crane shall have sufficient lateral strength and rigidity
to enable them to withstand the horizontal forces.
For the purpose of calculation, the horizontal forces shall be assumed to
be not less than:

i % of the sum of the safe working load and the weight of the
crab, the force being assumed to act at the level of the top of
the traversing rails in the centre of the span when determining
the flange load and at appropriate points of the span when
determining the lateral bracing loads and,

b. o of the weight of each girder, inclusive of any attachments
thereto, such as auxiliary girders or outriggers, platform and
mechanism, the force being assumed to act as a uniformly
distributed load throughout the length of the span.

i1
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In the fraction GT}QT, V shall be the rated longitudinal travelling speed in
feet per minute, and the value of the fraction shall not in any case be less than:
140 for Class 2 crancs.
34 for Class 3 cranes.
14p for Class 4 cranes.
The stresses arising from these horizontal forces shall be considered in
combination with those due to other loads and wind pressure in accordance
with B.S, 2573,

VERTICAL DEFLECTION
17. The girders shall be designed so that the vertical deflection caused by the
safe working load and the weight of the crab in the central position, shall not
exceed 1/900 of the span.

JOINTS
18, Riveted or welded joints shall be used for the main structure of the
crane, bolted joints shall be avoided wherever possible,

“In load bearing members, if a bolted joint is necessary, black bolfs shall
not be used and high tensile steel bolts shall only be used by agreement
between the manufacturer and the purchaser.

The strength of riveted joints or joints made by friction grip bolts in
structural members shall not be less than the net strength of the member.
Friction grip bolts shall comply with B.S. 3139 and shall be fitted in accordance
with the recommendations of B.S. 3294, ‘The use of high strength friction grip
bolts in structural steelwork’.

The calculated strength of other bolted joints in structural members shall
be not less than the net strength of the member plus 25 per cent.

The calculated stress in rivets, bolts, and welds shall not exceed the
appropriate permissible stress given in B.S. 2573,

The design of welded joints shall be in accordance with B.S. 2573 and
welding shall be in accordance with B.S. 1856, ‘General requirements for the
metal-arc welding of mild steel’, or B.S. 938, ‘General requirements for the
metal-arc welding of weldable structural steel tubes’.

Holes for rivets shall be drilled accurately and all arrises and burrs shall
be removed from all heles before assembly.

The diameter of holes for rivets shall not exceed the corresponding rivet
shank diameter by more than 145 in.

The diameter of holes for precision bolts shall not exceed the nominal
diameter of the bolt by more than %4, in. Where bolts are used in shear they
shall be fitted into reamed holes, :

The distance between the centres of rivets for stress-bearing parts shall
be not less than 214 times the diameter of the rivet, and shall not exceed
16 times the thickness of the thinnest outside plate or angle except for built-up

12
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