Introduction

This information sheet is one of a series produced by
HSE'’s Woodworking National Interest Group in
agreement with the Woodworking Machinery Suppliers
Association. Its purpose is to give practical guidance on
the selection of moulding and profiling tools for use on
hand-fed woodworking machines. Safety aspects of
circular saw blades, band saw blades and the tooling for
planing/thicknessing machines are not covered here.

Legal requirements

Key legal requirements covering the supply, selection
and use of tooling are contained in the Provision and Use
of Work Equipment Regulations 1998 (PUWER 98);* the
Supply of Machinery (Safety) Regulations 1992; and
section 6 of the Health and Safety at Work etc Act 1974
(the HSW Act).?

Regulation 4 of PUWER 98 requires work equipment to
be constructed or adapted to be suitable, in respect of
health and safety, for the purpose for which it is used or
provided. When selecting suitable work equipment,
employers should pay attention to the type of tool
chosen, selecting tools within the range specified by the
machine manufacturer.

Limited cutter projection tooling

Limited cutter projection tooling (sometimes referred to
as chip thickness limitation tooling) significantly reduces:

e the severity of injury if a machine operator’s fingers
contact the rotating tool;

e the risk of workpiece kickback.

Most accidents at woodworking machines are due to the
operator’s hands or fingers coming into contact with the
rotating cutters. Amputation usually results. Between
1993 and 1996 there were 165 injuries (amputations and
severe lacerations) at machines where limited cutter
projection tooling could have been fitted. It is estimated
that limited cutter projection tooling would have reduced
the seriousness of injury in 90% of these accidents. By
reducing the risk of kickback, this type of tooling can also
help prevent many other serious injuries.

There are two types of limited cutter projection tooling,
‘round form’ and ‘non-round form’. On round form tools,
as the name suggests, the tool body has a circular shape
at any cross-section perpendicular to the rotational axis
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of the tool. On this type of tool, limited cutter projection
should be achieved by restricting the projection of the
cutter beyond either:

e the round profile of the tool body (see Figure 1); or

e a‘limiter’ (also called a deflector or counter knife)
which mirrors each cutter (see Figure 2).
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Figure 1 Round form tool with limited cutter projection
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Figure 2 Use of a ‘limiter’ to achieve limited cutter projection

With the first type, the amount of cutter projection beyond
the tool body should be limited to a maximum of 3 mm
(the exact figure depends on a kickback test carried out
by the manufacturer®). In many cases the projection will
be less than 3 mm. If in doubt consult your tooling
manufacturer or supplier.

Where limiters are used, the amount of cutter projection
beyond the corresponding limiter should be restricted to
a maximum of 1.1 mm. Exchangeable limiters can be
mounted on the tool body (see Figure 2), or the tool body
can be shaped in such a way that it permanently
incorporates the limiter (see Figure 3). The latter design
restricts the range of cutters that can be used on a
particular tool body.



Figure 3 Tool body designed to permanently incorporate a ‘limiter’

Figure 4 Example of a non-round form tool with limited cutter
projection

Non-round form tools should be designed in such a
way that cutters project a maximum of 1.1 mm beyond
the edge of the tool body or limiter (see Figure 4).

On which machines do | have to use limited cutter
projection tooling?

Where possible, limited cutter projection tooling should
be used on the following hand-fed machines:

e vertical spindle moulders;
e single-end tenoners;

e rotary knife and copy lathes where the hazards of
ejection and contact with the tool are not prevented by
a system of fixed guards and/or interlocked movable
guards and/or self-closing guards; and

e any other machine onto which a moulding tool can be
fitted, eg if a moulding tool is fitted onto a circular saw,
the tool should be of a limited cutter projection type.

The term ‘hand-fed’ includes the use of demountable
power feed units and hand-operated carriages on which
the workpiece is placed manually or clamped.

Note: Limited cutter projection tooling should be used in
addition to the normal guards, protection appliances (jigs
etc) and safe working practices, not as an alternative.

How long do | have to convert to limited cutter
projection tooling?

If you already have limited cutter projection tooling, then
that alone should be used as from 5 December 1998.
Otherwise, the changeover should be made as and
when replacement tooling is obtained, or by 5 December
2003, whichever is the sooner

How do | know if my tooling complies?

Ask your supplier. All new tooling manufactured in
accordance with BS EN 847-1: 1997* should be suitably
designed. Sales literature and the information for use
supplied with tooling will declare whether a particular
tool has been designed to this Standard. European
health and safety standards for the design and
manufacture of new woodworking machines require the
machine manufacturer to specify in the instruction
handbook that only tooling complying with

BS EN 847-1: 1997 should be fitted to the machine.

Tool fixing

Detachable cutters and limiters should be of the correct
thickness for the tool body in which they are used.
Cutters and limiters should be capable of being mounted
in such a way as to prevent them being ejected (see
Figure 5). This is usually achieved by the use of either:

e locking pins (see Figure 5a);

e serrated-backed cutters (see Figure 5b); or

e ‘key’ or wedge-shaped cutters, ie that slot into a
similarly shaped hole in the tool body and which
cannot be ejected because the slot narrows towards

the outer edge of the tool body (see Figure 5c);

Figure 5 Example of tooling designs which reduce the risk of cutter
ejection

Figure 5a Locking pins

Figure 5b Serrated-backed cutter



Figure 5¢c  Key or wedge-shaped cutter

Tool sets and stacked tools

Tools which belong to a tool set, or are part of a stacked
tool, which do not in themselves meet the design
requirements already described, should be designed in
such a way as to prevent the parts being used
individually, eg by using pins (see Figure 6).
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Figure 6 An example of a suitably designed tool set
Tool sharpening and maintenance

Repair of tools should be carried out in accordance with
the manufacturer’s instructions - consult your supplier if
in doubt. People who carry out repairs to tools should be
adequately trained and have knowledge of the design
requirements (eg BS EN 847-1: 1997) and levels of
safety to be achieved.

Tool marking/identification

New moulding/profiling tools for use on hand-fed
machines should be permanently marked with a variety
of information, including:

e the name/trademark of the manufacturer/supplier;

e the designed speed range;

e ‘MAN’ (indicating hand feed); and
e the tool dimensions.

Most tools are also marked with an arrow which
indicates the intended direction of rotation. Tools are not
required to have the CE marking - when supplied
separately from a machine they are not covered by the
Supply of Machinery (Safety) Regulations 1992.

Are there any machining operations where it is
not possible to use limited cutter projection
tooling?

The use of limited cutter projection tooling should always
be the first option considered as part of the tool selection
procedure. Other types of tooling should only be used
where the desired profile cannot be achieved with the
use of limited cutter projection tooling. Grooving will
generally be the only operation where limited cutter
projection tooling cannot be used, eg a grooving saw
might have to be fitted instead.

Are French (or slotted) spindles and slotted collars
acceptable on vertical spindle moulding
machines?

No, they should also be phased out under the requirements
of regulation 4 of PUWER 98. On this type of tooling there
is no means of restricting the cutter projection; additionally,
cutters cannot be mounted as safely as those designed to
BS EN 847-1. Limited cutter projection tooling should be
selected instead because it is safer.

The European Standard for vertical spindle moulding
machines (BS EN 848-15) states that the machine
spindle ‘shall not be provided with a slot for inserting
cutter blades’. It should therefore not be possible to use
slotted or French head spindles on machines with the
CE marking and constructed to BS EN 848-1.
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The future availability and accuracy of the references
listed in this publication cannot be guaranteed.
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Further information

Extracts from BS EN 847-1: 1998 are reproduced with
permission of BSI under licence no. PD\1998 1283.
British Standards are available from BSI Customer
Services, 389 Chiswick High Road, London W4 4AL
Tel: 0181 996 7000 Fax: 0181 996 7001.

HSE priced and free publications are available by mail
order from HSE Books, PO Box 1999, Sudbury, Suffolk
CO10 2WA Tel: 01787 881165 Fax: 01787 313995
Website: www.hsebooks.co.uk (HSE priced publications
are also available from bookshops.)

For information about health and safety ring HSE's
InfoLine Tel: 08701 545500 Fax: 02920 859260 e-mail:
hseinformationservices@natbrit.com or write to HSE
Information Services, Caerphilly Business Park,
Caerphilly CF83 3GG. You can also visit HSE’s website:
www.hse.gov.uk

The Stationery Office (formerly HMSO) publications are
available from The Publications Centre, PO Box 276,
London SW8 5DT. Tel: 0870 600 5522

Fax: 0870 600 5533. They are also available from
bookshops.

This leaflet contains notes on good practice which
are not compulsory but which you may find helpful
in considering what you need to do.

This publication may be freely reproduced, except for
advertising, endorsement or commercial purposes.

The information is current at 11/98. Please acknowledge
the source as HSE.
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