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MODEL CODE OF SAFETY REGULATIONS FOR
INDUSTRIAL ESTABLISHMENTS FOR THE
GUIDANCE OF GOVERNMENTS AND INDUSTRY

AMENDMENTS, 1956

On the initiative of the I.L.O. Textiles Committee and of the
Permanent International Committee for Acetylene, Fusion Welding
and Allied Industries (C.P.1.), amendments to certain chapters of
the Model Code dealing with subjects of interest to these Com-
mittees were proposed in 1955 by a panel of experts chosen from
among the members of the I.L.O. Correspondence Committee on
Occupational Safety and Health.

The Governing Body of the International Labour Office, at its
132nd Session (Geneva, June 1956), authorised the incorporation
of these amendments in the Model Code. They will be found
printed on the green paper.

A table of the maximum allowable concentrations of certain
dangerous substances recommended in 1956 by the American Con-
ference of Governmental Industrial Hygienists is also reproduced
(also on green paper). Like the corresponding table in the first
edition of the Model Code (Appendix III), this table is intended
to serve only as a guide.

The amendments as printed are intended to be inserted in the
code facing the appropriate pages.

As far as possible the amendments have been placed so as to
fall opposite the articles affected. @ Where this has proved
impossible (for instance, when new articles have been added and
a number of others amended) the amended part has been reprinted
in its entirety, and the original pages can, if desired, be replaced
by the new ones. Similarly, Appendix III can be replaced by the
new pages.

Certain paragraphs of the amended text are preceded by
asterisks. This signifies that only the numbering. has been
modified, the text remaining as in the first edition.

A list of errata in the original edition of the Code is also
included.







ERRATA

Page 14.

Regulation 15, paragraph 50. For “ used mainly for » read used exclusively
for; for “ automatic control ” read *“ automatic push-button control .

Page 15.
Regulation 15, paragraph 56. For “ Off ” read “ Stop ".

Page 20.

Regulation 17. For “ during time of use” read “throughout the time
when they may be used .

Page 23.

Regulation 24, paragraph 4. For “ radiation and excessive temperature
due to ” read “ heat radiation and excessive heat emitted by .

«

Page 105.
Regulation 100, paragraph 42 (b). For “ ductor” read “doctor™.

Page 122, . .
Regulation 101, paragraph 103 (b). For “it encloses” read “they enclose”.

Page 123.
Regulation 101, paragraph 107. For “ 29 to 36 ” read “ 59 to 66 .

Page 140.

Regulation 105, paragraph 19. At the end of subparagraph (a) add the
word “or”; at the end of subparagraph (%) change the word “or” to “and ™.

Regulation 105, paragraph 21, Delete this paragraph (which is the same
as paragraph 18) and renumber the remaining paragraphs of this Regulation
accordingly.

Page 422, :
Regulation 217, paragraph 53 (1) (a). For “ cloths ” read “ clothes ”.

Page 445,

Regulation 228, paragraph 15. For “arc welding, oxy-acetylene welding,”
read “arc welding and cutting, oxy-acetylene welding and cutting, .

Page 475.
Appendiz I1, caption of figure 6. For “ 5mm. ”read “1.5 mm.”.
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INTRODUCTION

The Model Code of Safety Regulations for Industrial Establish-
ments for the Guidance of Governments and Industry, based on a
draft prepared by experts over a period of six years, was approved
by a Tripartite Technical Conference held in Geneva in the
autumn ‘of 1948 in accordance with a decision of the Governing
Body of the International Labour Office.

The Conference examined and approved the Code as a guide,
with the exception of certain provisions relating to electrical
equipment and toxic substances, and expressed the desire that
provisions on dangerous radiations should be added. These
three matters were referred by the Governing Body to Committees
of Experts which met in the spring 0of 1949, and the relevant portions
of the Code were put into final form by these Committees.

The Tripartite Technical Conference proposed that the text
of the Code should be accompanied by an appendix consisting of
photographs, drawings and explanations of safety installations,
appliances and devices, and that this appendix should be regularly
brought up to date. The appendix is in preparation and will be
issued later as a separate volume.

In accordance with a decision taken by the Governing Body,
the Code is now placed at the disposal of Governments and
industries merely for guidance. It is not an instrument involving
any binding obligations, and Governments and industries are
free to make such use of it as they see fit in framing or in revising
their own safety regulations.
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CHAPTER 1
GENERAL PROVISIONS

REGcuLATION 1. PURPOSE AND ScoPE

1. The purpose of this Model Code is to contribute to the
elimination of danger to life, and to secure the safety and health
of workers in industrial establishments.

2. This Model Code constitutes a guide which Governments
and industries shall benefit from to such an extent as they may
desire when framing measures for the improvement of safety
conditions in industrial establishments.

3. The provisions of this Model Code apply to construction,
equipment and working conditions in industrial establishments.

4. With a view to securing some uniformity in basic safety
measures, it is desirable that measures based on provisions of this -
Model Code should, as far as possible, be expressed in the wording
of this Model Code.

ReEGuLATION 2. DEFINITIONS

1. In this Code the following terms have the meanings hereby
assigned to them:

(a) the term “ competent authority ” means a Minister, Govern-
ment department, or other public authority having powers to
issue regulations, orders, decrees or other instructions having
the force of law in respect of safety in industrial establish-
ments;

(b) the term “ industrial establishment ” means any industrial
workplace, permanent or temporary, not being covered by a
specific Model Code, including any building or collection of
buildings, sheds, structures, yards, or other places where,
either permanently or temporarily, one or more persons are
employed at manufacturing or processing, including assemb-
ling, altering, repairing, finishing, bottling, canning, cleaning,
laundering, printing, dyeing, sorting and packing any article
or thing, in whole or in part, and also including warehousing,
in so far as this is a part of the activity of an industrial estab-
lishment;
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"

(¢) the term “ employer ” means the corporation, firm, partner-
ship, stock association, agent, manager, or other authorised
person having control or custody of employment in an indus-
trial establishment or of any employee therein;

(d) the term “ employee ” means any person rendering service to
an employer for wages, salary, or other reward, and includes
any apprentice or learner, whether paid or unpaid;

(e) the term “ safety factor for materials ” or “ factor of safety
for materials ” means the ratio between the stress which pro-
duces permanent deformation or rupture and the maximum
normal working stress.

2. In order to indicate to users of the Code the provisions
the application of which is considered of greatest importance,
the word “shall” is used. In other cases the word “ should ”
is used.

REGULATION 3. DETERMINATION OF SAPETY FAcCTORS

The safety factors specified in this Code shall be determined
in each country on the basis of such specifications as may have
been officially approved respecting the resistance of different
materials and substances.

ReGuLATION 4. OBLIGATIONS OF EMPLOYERS

1. All employers who are legally responsible for the provision
and maintenance of workplaces shall ensure that they are so
constructed, equipped, arranged, operated and conducted as to
afford reasonable and adequate protection to their employees
against accident and injury to health.

2. All employers shall—

(a) take steps to ensure that the workers are properly instructed
concerning the hazards of their respective occupations and
the precautions necessary to avoid accidents and injury to
health; and

(b) notify newly engaged workers of the hazards to which they
might be exposed.

3. (1) Within one week before work is begun in any indus-
trial establishment, the employer shall notify the competent
authority of the commencement of the operation of the establish-
ment.

(2) The notification shall contain a description of the work to
be carried out in the establishment.

(3) Whenever the type of work carried out is changed the
competent authority shall be duly notified of the change.
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4. Notices indicating the obligations of the employer and the
workers with respect to safety and health conditions shall be
posted in workrooms in such a way that all the workers may be
informed.

5. Distinctive visual signs shall be provided to indicate all
points where danger may be encountered.

REGULATION 5. OBLIGATIONS OF EMPLOYEES

1. Every employee shall co-operate with the employer in
carrying out the provisions of this Code.

2. Every employee shall forthwith report to the employer or
the foreman any defect that he may discover in the industrial
establishment or the appliances used therein.

3. Every employee shall make proper use of all safeguards,
safety devices and other appliances furnished in accordance with
this Code for his protection or the protection of others, and shall
obey all safety instructions made or approved by the competent
authority pertaining to his work.

4. No employee shall interfere with, remove, displace, damage
or destroy any safety devices or other appliances furnished for his
protection or the protection of others, or interfere with any method
or process adopted with a view to minimising occupational hazards.

5. All employees shall comply, in regard to their conduct,
with the requirements of this Code.

REeEcuLaTiON 6. OBLIGATIONS OF OTHER PERSONS

1. The contractors, architects or individuals who build or
renovate buildings to be used as working places, shall comply
with the provisions of this Code.

2. The builders, manufacturers or vendors shall comply with
the provisions of this Code concerning the protection of machines,
apparatus and vessels, and the packing and marking of flammable,
explosive or toxic substances.



CHAPTER I1
PREMISES OF INDUSTRIAL ESTABLISHMENTS

Section 1. Buildings, Structures, Workplaces and Yards
REGULATION 7. FACTOR OF STRUCTURAL SAFETY

1. All buildings, permanent or t.empbrary, shall be structurally
safe and sound so as to prevent risk of collapse.

2. Roofs shall be of sufficient strength to withstand normal
conditions of snow, ice, and wind, and where necessary, to carry
suspended loads.

3. Foundations and floors shall be of sufficient strength to
sustain safely the loads for which they are designed; and no
foundation or floor shall be overloaded.

4. The factor of safety for structural steel with reference to
the breaking load should be at least four for static loads and at
least six for live or dynamic loads, and shall be correspondingly
higher for other materials; provisions shall be made for a greater
margin for abnormal situations.

5. In seismic zones, the safety factors shall be modified and
adapted to the local conditions, especially as regards buildings,
tanks and piping systems, in order to prevent or reduce to a
minimum the dangers of collapse, explosion, etc.

RecuraTiON 8. CONSTRUCTION, ALTERATIONS AND REPAIRS

Plans for proposed new construction and for proposed altera-
tions or substantial repairs of buildings shall be submitted to the
competent authority for examination and approval.

ReEcuLATION 9. SPACE REQUIREMENTS

1. Workrooms should be at least 3 m (9 ft. 10 in.) in height
from floor to ceiling.

2. The maximum number of persons employed in a workroom
should not exceed one person per 11.5 m3 (400 cu. ft.); in calcu-
lating the number of m3 (cu. ft.) no deduction should be made for
benches or other furniture, machines or material, but height
exceeding 3 m (9 ft. 10 in.) should be excluded.
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RecuraTioN 10. CROWDING OF FLOOR SPACE

1. The floor space in any building shall not be crowded with
machinery in a manner dangerous to employees, or be overcrowded
with materials or products so as to constitute a menace to them.

2. Sufficient space shall be provided around the individual
machines or process units to allow for normal operation, adjust-
ments, and ordinary repairs, and for materials supplied, in process,
or completed.

REGULATION 11. WALKWAY SURFACES

Stumbling Hazards

1. The parts of floors over which any person is liable to walk
shall be sufficiently even to afford safe walking and safe trucking
of materials.

2. Such parts shall be free from holes and splinters, improperly
fitted covers for gutters or conduits, and from protruding nails
and bolts, projecting valves or pipes, or other projections or
obstructions which might create stumbling hazards.

Slipping Hazards

3. Floors, stair-treads and landings shall not be slippery under
any normal conditions, or made of any material which will become
slippery through wear.

4. Stairways, ramps, elevator platforns and similar places
where slipping may be especially hazardous, shall be provided
with non-slip walkway surfaces.

ReGuLATION 12. FLOOR AND WaLL OPENINGS

Ladderway Openings

1. Ladderway floor openings shall be guarded on all exposed
sides, except at the entrance to the opening, by permanent railings
and toeboards; the passage through the railings shall be provided
with a barrier or gate so arranged that a person cannot walk
directly into the opening.

Stairway Openings

2. Stairway floor openings shall be guarded on all exposed
sides, except at the entrance to the stairway, by permanent railings
and toeboards.

3. For infrequently used stairways where traffic across the
opening prevents the use of permanent railings, the guard shall
consist of a flush-hinged ﬂoor-o(})ening cover of adequate strength,
equipped with railings attached thereto so as to leave only one
side exposed when the cover is open. When the opening is not
in use the cover shall be closed or the exposed side guarded.
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Hatchway Openings
4. Hatchway, chute, pit, and trap-door floor openings shall
be guarded by—

(a) removable railings with toeboards on not more than two sides
and permanent railings with toeboards on all other exposed
sides; or

(b) a flush-hinged cover as specified for stairway floor openings.

Manholes and Other Openings

5. Manhole floor openings shall be guarded by manhole covers
of adequate strength, which need not be hinged.

6. Otherfloor openings into which persons can accidentally walk
shall be guarded either by permanent railings and toeboards on
all exposed sides or by hinged floor-opening covers of adequate
strength. ,

7. When covers for either type are not in place the openings
shall be constantly attended by someone or protected by portable
enclosing railings.

8. Floor openings into which persons cannot accidentally walk
on account of fixed machinery, equipment or walls shall be guarded
by covers securely held in place and leaving no openings more
than 2.5 cm (1 in.) in width, or by toeboards on all exposed sides.

Wall Openings

9. All wall openings less than 1 m (40 in.) from the floor,
having both a height of at least 75 cm (30 in.) and a width of at
least 45 cm (18 in.) from which there is a drop of more than 2 m
(6 ft. 6 in.), shall be solidly enclosed or guarded by fixed or rolling
barrier rails, picket fences, half doors, or equivalent barriers,
capable of withstanding a load of at least 100 kg (220 1b.) applied,
in any direction except vertically upward, at any point on the
top rail or corresponding member.

10. All other wall openings, irrespective of their width, shall,
if their lower edge is either 7.5 cm (3 in.) or less above floor level
on the near side or 2 m (6 ft. 6 in.) or more above ground or
floor level on the far side, be guarded by—

(a) a toeboard across the bottom of the opening; or

(b) an enclosing screen, either solid or of grille or slat work with
openings not more than 2.5 cm (1 in.) in width, capable of
withstanding a load of at least 50 kg (110 lb.) applied
horizontally at any point.

Construction of Railings

11. Al railings shall be constructed in a permanent and sub-
stantial manner of wood, pipe, structural metal or other material
of sufficient strength.

12. Standard railings shall be at least 90 em (36 in.) from the
upper surface of the top rail to floor level.
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13. Standard railings shall have posts not more than 2 m
(6 ft. 6 in.) apart and an intermediate rail half-way between the
top rail and the floor.

14. The dimensions of railings and posts and the anchoring
and framing of members shall be such that the completed structure
shall be capable of withstanding a load of at least 100 kg (220 1b.)
applied in any direction at any point of the top rail

15. Railings of the following types of construction shall be
deemed to satisfy the test requirements laid down in paragraph 14:

(a) for wood railings: top rails and posts of at least 5 by 10 cm
(2 by 4 in.) stock, and intermediate rails of at least 5 by 5 cm
(2 by 2 in.) or 2.5 by 10 ¢m (1 by 4 in.) stock; all such railings
shall be smooth and free from large or loose knots, protruding
nails or bolts, splinters, fins, slivers, or cracks;

(b) for pipe railings: top rails and posts of metal pipe of at
least 32 mm (11} in.) diameter and intermediate rails of metal
pipe of at least 25 mm (1 in.) diameter;

(c) for structural metal railings: top rails and posts of angle iron of
at least 38 by 38 by 5 mm (114 by 13 by 2/,; in.) and inter-
mediate rails of angle iron of at least 32 by 32 by 3 mm
(114 by 114 by 14 in.).

16. All railings shall be of sound material free from defects
and all sharp corners shall be rounded and smoothed.

Construction of Toeboards

17. Toeboards shall be at least 45 cm (6 in.) in height.

18. Toeboards may be made of wood, iron, steel or other
substantial material.

19. Toeboards shall be securely fastened in place, with not
more than 6 mm (14 in.) clearance above floor level.

ReEcuraTION 13. SrAIRSs
Strength

1. All stairs, platforms, and landings shall be of sufficient
strength to sustain safely a live load of not less than 500 kg/m®
(100 1b./sq. ft.) with a factor of safety of four.

2. Stairs and platforms made of perforated material shall not
contain openings which permit the fall of wrenches and other
similar objects; the maximum permissible opening shall not
exceed 10 to 12 mm (ca. 7/16 in).

Width
3. Stairs, except service stairs, i.e., stairs giving access to
oiling platforms, etc., should be not less than 1.12 m (44 in.) in

width, clear of all obstructions except handrails, and shall in no
case be less than 90 ¢cm (36 in.).
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Pitch

4. Except for service stairs, the pitch of stairways should be
between 30° and 38° from the horizontal, and shall not be less
than 20° or more than 45°. .

5. Where the slope would be less than 20° a ramp should be
installed, and where the slope is more than 45° a fixed ladder
should be provided.

Height

6. No stairway shall have a height of more than 3.7 m (12 ft.)
between landings, and intermediate landings shall have a dimension
of not less than 1.12 m (44 in.), measured in the direction of the
run.

Headroom
7. Headroom shall be provided at all points in the stair well.

The vertical clearance shall be not less than 2.2 m (7 ft. 6 in.)
from the top of the tread on a line with the face of the riser.

Treads and Risers

8. Except for service stairs, the treads, exclusive of nosings
or projections, shall be not less than 23 cm (9 in.) in width, and
the risers shall be not more than 20 ¢m (73/ in.) nor less than
13 c¢m (5 in.) in height.

9. There shall be no variation in the width of the treads and
the height of the risers in any flight; the top and bottom treads
of any flight should be clearly distinguishable.

Railings

10. All stairways having four or more risers shall be equipped
with stair railings on any open side.

11. Enclosed stairways less than 1.12 m (44 in.) in width
shall be equipped with at least one handrail, preferably on the
right side descending.

12. Stairways 1.12 m (44 in.) or more in width shall be
equipped with one stair railing on each open side and one handrail
on each enclosed side.

13. Stairways 2.25 m (88 in.) or more in width shall be
equipped in addition with an intermediate hand rail.

14. Stair railings shall be constructed in a permanent and
substantial manner of wood, pipe, structural metal or other material
of sufficient strength.

15. The height of stair railings, from the upper surface of the
top rail to the surface of the tread in line with the face of the
riser at the forward edge of the tread, shall be not less than 76 cm
(30 in.); if the railing is used as a handrail the height shall not
be more than 86 cm (34 in.).
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16. Handrails shall be continuous throughout a flight of stairs
and at landings and without obstructions (other than those intended
to prevent persons from sliding).

17. 1f of wood, handrails shall be at least 5 by 5 em (2 by 2 in.)
in cross section and, if of metal pipe, at least 4 ¢em (114 in.) in
diameter.

18. Handrails mounted directly on walls or partitions shall
be fixed by means of brackets attached to the lower side of the
rails so as not to interfere with the smoothness of the top and side
surfaces of the rails.

19. Brackets shall be spaced not more than 2 m (6 ft. 6 in.)
apart and shall be of sufficient length to provide a clearance of
at least 4 cm (11 in.) between the rails and the walls or any
obstructions on the walls.

20. The height from the upper surface of the handrail to the
surface of the tread in line with the face of the riser shall be not
more than 86 cm (34 in.) or less than 76 cm (30 in.).

21. The completed structure shall be capable of withstanding
a load of at least 100 kg (220 1b.) applied in any direction at
any point of the rail.

Service Stairs

22. The clear width of service stairs, such as stairs in engine
and boiler rooms, or stairs leading to service platforms around
machinery, shall be at least 56 em (22 in.).

23. The pitch of service stairs shall be not more than 60°
and the width of the treads shall be not less than 15 cm (6 in.).

24. Winding or spiral service stairs should be prohibited.

Window Openings

25. Window openings at stair landings, where the opening is
more than 30 em (12 in.) in width and the sill is less than 90 cm
(3 ft.) above the landing, shall be guarded securely by bars, slats,
or grille work to prevent persons falling through.

Ramps

26. Ramps used by persons for ascent or descent from one
level to another shall be limited to a slope of not more than 1 in 10,
and shall conform to all relevant requirements for construction,
width, enclosures and railings applying to stairways.

27. Where railings for ramps may be subjected to heavy
stresses from trucking or handling materials, additional strength
shall be provided by use of heavier stock, closer spacing of posts,
bracing or otherwise. :
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ReGuLATION 14. Fixep Lappers, OVERHEAD WALKS,
Runways AND PLATFORMS

Fized Ladders

1. All metal parts or fittings of ladders shall be made of steel,
wrought iron, malleable cast iron or other equivalent material.

2. Fixed ladders shall be so installed that—

(a) the distance from the front of the rungs to the nearest fixed
obd'ect on the climbing side of the ladder is at least 75 cm
(30 in.);

(b) the distance from the back of the rungs to the nearest fixed
object is at least 16.5 cm (614 in.); and

(c) except in the case of ladders equipped with cages, baskets or
equivalent devices, there is a clearance of at least 38 cm
(15 in.) from the centre line of the ladder on either side across
the front of the ladder.

3. 1If fixed ladders are used to ascend to heights exceeding
9 m (30 ft.)—

(a) landing platforms should be provided for each 9 m (30 ft.) or
fraction thereof; and
(b) the sections of the ladder should be staggered.

Overhead Walks, Runways and Platforms

4. Walks, runways, working platforms, or open-sided floors
2 m (6 ft. 6 in.) or more above floor or ground level, except
platforms used for loading and unloading of freight, and small
platforms used for motors or similar equipment which do not
afford standing space for persons, shall be guarded on all open
sides by standard railings and toeboards, complying with the
provisions of paragraphs 11 to 19 of Regulation 12.

5. Runways used for filling of tank cars or for oiling may
have the railing on one side omitted, if necessary, subject to the
hazard of falling being reduced by the use of runways not less
than 56 cm (22 in.) in width. -

6. All runways or platforms constructed over conveyors or
machinery shall be guarded on all open sides by standard railings
and toeboards.

RecuLatioN 15. ELEvATORS AND BuiLt-IN Hoists

General Provisions

1. Every part of the structure, machinery and equipment of
elevators shall be—

(a) of good design, gcod mechanical construction, sound material,
adequate strength and substance, and free from defect; and
(b) kept in good repair and in good working order.
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Hoistway Enclosures

2. Hoistways for all elevators shall be substantially enclosed
throughout their height, and there shall be no openings except for
necessary doors, windows, or skylights.

3. Hoistways for elevators outside buildings shall be sub-
stantially enclosed to a height of at least 3 m (10 ft.): Provided
that the enclosure shall be continuous to the top of any side on
which there is access to the cage.

4. The enclosure shall be either a continuous wall or sub-
stantial grille work, metal bars, or wood slats.

5. Openings in fixed enclosures shall not exceed 5 cm (2 in.)
in their lesser dimension, and at all places where moving cars,
counterweights or sliding doors present a hazard they shall not
exceed 12 mm (15 in.) in their lesser dimension.

6. Elevators operating through hatch covers shall be prohibited
in future installations for hatchways with more than two landings.
Hatch covers shall be capable of sustaining a load of not less than
15 kg/em?® (220 lb./sq. in.) when closed.

7. When the covers are open and the platform or cage is not
at the landing level the opening shall be adequately protected on
all sides, either by standard railing or by suitable arrangement of
the open hatch covers.

8. All ledges, floor beams, sills, saddles and timbers on land-.
ing sides of hoistways that project more than 2.5 cm (1 in.) shall
be fitted with smooth, bevelled guards which extend to the hoist-
way enclosure and are securely attached directly under the pro-
jections at an angle which should be 75° from the horizontal and
shall in no case be less than 60°.

9. Ropes, wires, or pipes should not be installed in hoistways,
except when necessary for the operation of the elevators.

10. Electrical conductors other than trailing cables shall be
encased in metal conduits or be armoured cables; all live parts of
electrical apparatus in hoistways or on cages shall be suitably
enclosed to afford protection against accidental contact.

11. Clearance between the sides of elevator cars and hoistway
enclosures shall be not less than 20 mm (34 in.), and clearance
betweent the cars and their counterweights not less than 25 mm
(1 in.).

12. Clearance between the car platforms and the landing
thresholds shall be not less than 12 mm (34 in.) for elevators
using steel guide rails or 20 mm (34 in.) for elevators using wood
guide rails; in no case shall such clearance exceed 38 mm (1% in.).

13. Clearance between loading sides of car platforms and the
hoistway enclosures shall not exceed 13 cin (5 in.) except when
the landing doors are installed wholly within the hoistways, in
which case the clearance may be 19 cm (71 in.).
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14. Hoistway pits shall be of such depth that, when the car
rests on the fully compressed buffers, a clearance of not less than
60 cm (2 ft.) remains between the under side of the car and the
bottom of the pit.

15. Hoistway pits shall not be used as thoroughfares and
should be enclosed; doors shall be kept locked at all times except
for authorised access.

16. Hoistway enclosures shall be of such height that, when
the car is at the top landing, there remains above the top of the
cage structure a clear height equal to the distance the car travels
in one second and in no case less than 60 cm (2 ft.).

17. Floorings of iron, steel, concrete or wood shall be provided
at the top of hoistways, either immediately below the sheaves or
at the level of the top of the machine beams.

18. The floor shall cover the entire area of the hoistway and
shall be capable of sustaining a concentrated load of 150 kg
(330 Ib.) on any 30 cm? (4 sq. in.) of the structure, but not simul-
taneously for the entire structure.

19. Where penthouses are provided over elevator shaftways,
they shall be substantially constructed and access shall be afforded
by means other than through the shaftway.

20. Headroom of not less than 2.15 m (7 ft.) shall be provided
in penthouses. '

21. Penthouses shall not be used as thoroughfares. Doors shall
be kept locked at all times except for authorised access.

Landing Doors and Gates

22. Landing doors for power-driven elevators shall be provided
with interlocks to hold the elevator car immovable while any land-
ing door is open, and to make it impossible to open any landing
door when the car is more than 7.5 cm (3 in.) away from the landing
except with a special emergency key.

23. Landing openings in passenger-elevator hoistway enclo-
sures shall be protected, preferably by sliding doors, combination
sliding and swinging doors, or swinging doors.

24. On passenger elevators, vertically sliding or counter-
balanced landing doors shall be permitted only if interlocked with
elevator-car doors or gates so that—

(a) these cannot open more than 60 cm (24 in.) until the hoist-
way door is locked in its fully opened position; and

(b) the landing door cannot start to close until the car door or
gate is closed to within 60 ¢m (24 in.) of full closure.

25. Landing doors for hydraulic passenger elevators shall be
provided with a device which will compensate for the creeping of
the car away from the landing caused by leakage in the valve or
in the cylinder.
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26. Landing openings in freight-elevator hoistway enclosures
shall be protected by horizontally or vertically sliding doors,
counterbalanced vertically sliding doors, combination sliding and
swinging doors, swinging doors, or vertically sliding gates.

27. Landing doors or gates operated by the motion of the
cage shall not be permitted.

28. Openings in gates made of grille, lattice or other open-
work shall not exceed 5 cm (2 in.) in their lesser dimension.

29. Landing doors for hand-driven freight elevators shall be
provided with mechanical locks operated by the cage.

30. All landing doors or gates shall when closed extend the
full height from the landing threshold to the top of the landing
opening.

Elevator Cars

31. Power-driven elevator cars, except cars operating through
hatch covers, shall, save for the openings necessary for entrance
and exit or for loading and unloading, be completely enclosed at
sides and top.

32. The enclosure, up to a height of not less than 1.22 m
(4 ft.) above the car floor, and the roof of the car shall be of wood
or metal and shall be of solid and substantial construction.

33. Grille or mesh work construction may be used for car
sides above 1.22 m (4 ft.) from the car floor provided that no
opening exceeds 13 c¢m? (2 sq. in.) in area.

34. Entirely enclosed elevator cars shall have emergency exits
in the top. The hatch of the emergency exit in the top shall open
toward the inside, or better, both toward the inside and the out-
side.

35. Hand-driven elevator cars, except those operating through
hatch covers, shall be enclosed on the top and on the sides not
used for entrances.

36. Car tops shall be capable of sustaining safely a load of
100 kg (220 1b.) on any area of 0.1 m? (1 sq. ft.).

37. Power-driven elevator cars shall be provided on all land-
ing sides with doors or gates: Provided that car doors may be
dispensed with where the landing openings are fitted with solid
doors so arranged that their inner surfaces and the interior of the
hoistway form a continuous smooth flush surface, and where the
speed of the.car does not exceed 1.5 m/sec. (300 ft./min.).

38. (1) On all electrically-operated cars the doors or gates
shall be provided with a car-door or gate electric contact which
will prevent the operation of the car unless the door or gate is
closed.

(2) All the electric contacts of doors shall be of the positive
action type (like all electric safety contacts).
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39. Elevator cars which are not electrically operated shall be
provided with protection equivalent to that required in para-
graph 38.

40. Car doors or gates shall not be opened automatically when
the car passes a landing.

41. Sliding car doors for power-driven elevators may be—

(a) solid, with or without glass or grille vision panels; or

(b) constructed of open grille or bars with openings not more than
12 mm (% in.) in width; or

(c) col(ial}:sible, with openings not more than 65 mm (214 in.) in
width.

42, Elevator car doors or gates shall, when closed, guard the
full opening.

43. Elevator cars, except for direct lift plunger elevators, shall
be provided with safety gear or catches attached to the car frame;
such gear or catches shall be capable of stopping and holding the
car with capacity load in cases of predetermined overspeed, free
fall, or slackening of cables.

44. Car safety gear shall be operated by speed governors.

45. A pawl and ratchet shall not be considered a sufficient
safety device.

46. Elevator cars operated by hand power shall be equipped
with hand brakes that operate in either direction of motion of the
elevators; when the brake has been applied it shall remain locked
in the “ On ” position until released.

47. The weight balancing the brake band shall be so secured
as to prevent it from falling down the hoistway.

48. When travel exceeds two storeys or 10 m (33 ft.) a governor
shall be provided for control of speed of the car in its descent.

49. Power-driven elevator cars used for carrying employees
or passengers, or for the transportation of freight and an operator
shall be constructed, installed, and operated in conformity with
all rdquirements of this Code for passenger elevators.

50. Passenger elevators, that is, those used mainly for pas-
senger transportation, except elevators operated by automatic
control, shall be at all times in charge of a regular, trained, and
competent operator.

51. Passenger-elevator cars operating at a speed exceeding
45 m (150 ft.) per minute, except automatic-operation or hydraulic
type elevators, shall be controlled by electric car switches.

52. Passenger-elevator cars operating at a speed less than
45 m (150 ft.) per minute, except the automatic-operation type,
may be operated by electric car switches or by lever, control rope
or wheel mechanisms.

53. The installation and use of power manlifts shall be pro-
hibited.
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54. Freight-elevator cars may be operated either by automatic
or double-button controls, electric car switches, lever or wheel
mechanisms, or hand-operated ropes or cables.

55. Handles of car-switch operating devices shall be arranged
to return automatically to the “ Stop ” position and lock there
when the hand of the operator is removed.

56. Wheel operating mechanisms shall be marked to indicate
the direction of the motion of the car, and an indicating device
marked “ Up ”, “Down ” and “ Off ” shall also be provided to
show the position of the control valve or switch.

57. Cables and hand ropes shall be provided with securely
fastened stop balls, arranged to centre the operating mechanism
at the limits of travel of the car.

58. Cables and hand ropes shall be provided with cable or
rope locks forming part of the interlocking arrangement, which will
prevent the car from being operated from any other floor or landing.

59. All power-driven elevators shall be provided with limit
switches to stop the car automatically if it passes the highest or
lowest landings; these shall be independent of the operating
devices and located on the car, in the hoistway or in the machine
room.

60. All electric-elevator cars shall be provided with emergency
stop switches, which will cut off the source of power; these shall
be mdependent of the operating devices and located adjacent to
them.

61. A manually operated disconnecting switch shall be installed
in the main line of electric-elevator machines or motor-generator
sets, adjacent to and visible from them.

62. Elevators having winding-drum machines shall be provided
with a “ slack-cable ” device, which will, if the car is obstructed
in its descent, automatically cut off the power, apply the brake,
and stop the machine.

63. Slack-cable switches shall be so constructed that they will
not automatically reset when the slack in the cable is removed.

64. The rated speed of power-driven freight elevators carrying
an operator shall not exceed 37.5 m (125 ft.) per minute, except
in the case of automatic-operation and ‘continuous-pressure-opera-
tion elevators or elevators controlled by a regular operator.

65. The rated speed of electric freight elevators with con-
tinuous-pressure operation shall not exceed 45 m (150 ft.) per
minute.

66. The rated speed of belt or chain-driven freight elevators
shall not exceed 48 m (60 ft.) per minute, and the rated speed
of elevators operating through hatchway covers shall not exceed
15 m (50 ft.) per minute. |
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67. Elevators operated by hand power shall not have a car
travel in excess of four storeys or 18 m (60 ft.) in height.

68. Elevator cars shall be adequately lighted at all times
when in use.

Guides, Buffers and Counterweights

69. Car and counterweight guide rails of power elevators
travelling more than 30 m (100 ft.) and operating at more than
30 m (100 ft.) per minute shall be of steel or other appropriate
material: Provided that where the use of steel rails presents an
accident hazard, such as in ¢hemical or explosives factories, wood
may be used regardless of height or speed.

70. Pits of all power-driven elevator hoistways shall be pro-
vided with buffers that will absorb the energy of fully loaded
cars when descending at the governor tripping speed.

71. For passenger cars with a car speed not exceeding 60 m
(200 ft.) per minute, oil, spring or air buffers may be used; for
passenger cars with a speed exceeding 60 m (200 ft.) per minute,
oil buffers shall be used.

72. For freight cars with a car speed not exceeding 15 m
(50 ft.) per minute, solid buffers may be used; for freight cars
with a car speed exceeding 15 m (50 ft.) per minute, spring, air,
or oil buffers shall be used.

73. Buffers shall be so installed that there will be a clearance
of at least 60 cm (2 ft.) between the lowest point of the car and
the bottom of the pit when the buffers are fully compressed, and
80 located that they strike the centre sill or girder of the elevator
car,

74. Counterweight buffers, similar to those required for cars,
shall be provided for car and machine counterweights.

75. Car and machine counterweights shall run in guides or
substantial boxing, the inner surfaces of which shall be flush.

76. Counterweight runways should be located in the hoist-
ways, with the exposed sides of such runways covered from a
height of at least 2.15 m (7 ft.) above the floor of the pit to the
bottoms of their own pits.

77. Car or machine counterweights not located in elevator
shafts shall be entirely enclosed on all sides.

Suspension Cables

78. At least two hoisting and two counterweight cables shall
be provided on all passenger elevators, and should be provided on
all power freight elevators that are raised or lowered by cables.

79. The operation of freight elevators having only one hoisting
cable shall be prohibited unless the diameter and material of the
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cable are adequate to carry safely the maximum load with a
factor of safety of not less than 12.

80.. The minimum diameter permitted for any type of cable
shall be 12 mm (14 in.).

81. The drum ends of cables shall be securely anchored, prefer-
ably by clamps; on the inside of the winding drums, and there
shall be at least two turns of the hoisting and counterweight cables
on winding drums when either the car or the counterweights are
at their limits of travel.

82. All cables shall be provided with means for equalising,
and drum type elevators shall be provided with eveners.

Machinery

83. Except in the case of hand-operated elevators, overhead
bearings shall be placed on the tops of the beams or on the flooring
referred to in paragraph 17 of this Regulation.

84. No elevator machinery, except the idler or deflecting
sheaves, shall be hung underneath the supporting beams at the
top of the hoistways.

85. No machinery, except the buffers and machinery for
hydraulic-plunger elevators, shall be located directly under the
elevator hoistway.

86. Set-screw fastenings shall not be used in lieu of keys in
the construction and installation of any hoisting machinery.

87. All hoisting machinery shall be provided with adequate
guards, conforming to requirements for machine guarding in this
Code.

88. Winding drums and leading sheaves shall be of cast iron
or steel, and shall be provided with finished U-grooves, not more
than 1.6 mm (!/,4 in.) larger than the cables used.

89. The diameter of drums and sheaves shall be not less than
forty times the diameter of the cables.

90. No friction gearing or clutch mechanism shall be used for
connecting the drums or the sheaves to the main driving gear of
a passenger elevator. _

91. The use of belt or chain-driven machines for passenger-
elevator cars shall be prohibited in all new installations.

92. Means shall be provided to stop the belts of belt-driven
elevators without stopping other machinery driven from the same
source of power.

93. Machines for power elevators, other than hydraulic
machines, shall be equipped with brakes applied automatically
when the operating device is at the * Stop ” position.

94. The cables of the operating circuits shall be separated in
their full length from other conductors used for emergency calls,
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for telephone and lighting circuits, and for the operation of the
emergency stop switches mentioned in paragraph 60 of this Regula-
tion.

95. The frames of all electrical machinery or appliances, and
the operating cables if insulated from the frame, shall be effectively
grounded.

96. All hydraulic-elevator machines, vertical or horizontal,
shall be so constructed and so roped that the piston will be stopped
before the car can be drawn into the overhead work.

97. Stops on hydraulic machines shall be of ample strength
to bring the piston to rest when under full pressure without damage
to the cylinder or cylinder head.

98. The travelling sheaves for hydraulic elevators shall be
guided with metal guide rails and guide shoes.

99. Cylinders of hydraulic-elevator machines shall be provided
with means for releasing air or gas.

100. Elevator pumps, unless equipped with pressure regulators
which control the motive power, shall be provided with automatic
by-passes.

101. The car platforms of direct-plunger elevators shall be
fastened securely to the head of the plunger and. when the plunger
consists of more than three sections and the elevator car is
equipped with counterweights, shall also be secured to the bot-
tom section of the plunger by a non-corrosible cable inside the
plunger.

102. All elevators operated from a pressure tank where the
fluid pressure is obtained by directly admitting air or gas
to the tank shall comply with all rules covering hydraulic ele-
vators.

103. No hand-operated elevator shall be provided with any
equipment or attachments for applying any other power unless
such elevator is permanently and completely converted into a power
elevator conforming to the requirements of this Code for the type
to which it is converted.

Inspection
104. All parts of elevator installations shall be inspected
at regular intervals prescribed by national laws or regulations.

Signalling Devices

105. Elevator cars shall be provided with an audible emergency
signal that is operative from the car and audible outside, or with
a telephone.

Posting of Signs
106. All elevator cars shall have a sign posted conspicuously,

which shall show the maximum rated load that can be carried on
the elevator.
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107. Power elevators that do not conform to all regulations
for passenger elevators shall have signs posted at every landing
and in the elevator car, prohibiting all persons except the operator
from riding therein.

ReguLATIiON 16. YAR’DS
Surface

1. Plant yards shall be properly drained and graded in order
to facilitate safe access to buildings and safe handling of material
and equipment.

2. Drain pools and catch basins shall be provided where
necessary, and shall be properly covered or enclosed.

3. Ditches, pits; and other hazardous openings shall be pro-
vided with substantial covers, enclosed or surrounded by substantial
guards.

4. Walkways, roadways, and tracks for plant railways should
be carefully laid out in such a manner as to avoid dangerous grade
crossings.

Gates

5. Where the premises are surrounded by fencing, separate
entrance and exit gates should be provided for pedestrian, vehicular,
and railroad traffic.

6. Gates for pedestrian traffic should be located at a safe
distance from those for vehicular and railroad traffic, and should

be of sufficient width to permit the free passage of employees at
rush hours.

Walkways

7. Safe walkways should be constructed along the shortest
lines between important points.

8. Walkways should not be located under the eaves of build-
ings, where they may become slippery.

9. Where it is necessary for pedestrians to cross railroad
tracks or vehicular roadways, bridges. or underpasses should be
provided, and the track or roadway should be fenced so as to
prevent direct crossing at such points.

10. Walking along railroad tracks by unauthorised persons
should be prohibited.

11. Railings should be installed along walkways on bridges,
on steep slopes, at slippery places, and at places where pedestrians
are liable to injury from passing vehicles.

Roadways

12. Roadways for automobiles, tractors, or other vehicles should
be soundly constructed and surfaced with good wearing material.
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13. Roadways should be of adequate width, and where used
by two-way power traffic shall be at least twice the width of the
widest vehicle normally used, plus 1.25 m (4 ft.); sufficient clear-
ance from overhead structures should be provided.

14, Where the establishment of grade or level crossings cannot
be avoided, such crossings should be protected by watchmen, gates,
or automatic signals.

15. Substantial railings or walls should be provided along
bridges, slopes, and sharp curves.

Parking of Vehicles

16. Where parking space is provided for automobiles of
employees, there should be regulations covering use of driveways
for entry and exit, speed limits, space allotment, method of park-
ing, etc., and these regulations should be strictly enforced.

Section 2. Lighting

RecuratioN 17. GEeENERAL PRoOVISIONS

All places where persons work or pass, or may have to work
or pass in emergencies, shall be provided during time of use with
adequate natural or artificial lighting, or both, suitable for the
operations and the special type of work performed. Natural
lighting shall be adopted wherever possible.

RecuLaTioN 18. NaturaL LiGHTING

1. Skylights and windows should be located and spaced so
that daylight conditions are fairly uniform over the working areas.

2. Where necessary skylights and windows should be provided
with devices to avoid glare.

3. A regular system of cleaning skylights and windows should
be established to ensure that they are kept clean at all times.

ReguraTioN 19. ArTiFicIAL LiGHTING
Quality
1. Artificial lighting shall be provided when daylight fails or
for areas where the daylight illumination is insufficient.

2. The general lighting should be of a uniform level, widely
distributed to avoid harsh shadows or strong contrasts, and free
from direct or reflected glare.

3. Where intense local lighting is necessary, it may be obtained
by a combination of general lighting and supplementary lighting
at the point of work.




REGULATIONS 16-19 21

4. Supplementary lighting should be specifically designed for
the particular visual tasks and so arranged, or provided with
shading or diffusing devices, that glare is prevented.

Intensity

5. A minimum of 20 lux (2 ft. candles) should be provided
for yard roadways and outside thoroughfares.

6. A minimum of 50 lux (5 ft. candles) should be provided—

(a) where discrimination of @eTail is not essential, such as for
handling materials of a coarse nature, handling coal or ashes,
rough sorting, or grinding of clay products;

(b) for passageways, corridors and stairways, warehouses, store-
rooms and stockrooms for rough and bulky materials.

7. A minimum of 100 lux (10 ft. candles) should be provided—

(a) where slight discrimination of detail is essential, such as for
the production of semi-finished iron and steel products; rough
assembling; milling of grains; opening, picking, and carding
of cotton; or other primary operations in most of the industrial
processes; and

(b) for engine and boiler rooms, passenger and freight elevators,
crating and boxing departments, receiving and shipping rooms,
storerooms and stockrooms for medium and fine materials,
locker rooms, toilets and washrooms.

8. A minimum of 200 lux (20 ft. candles) should be provided
where moderate discrimination of detail is essential, such as for
medium assembling, rough bench and machine work, rough inspec-
tion or testing of products, sewing light-coloured textile or leather
products, canning and preserving, meat packing, planing of lumber,
veneering and cooperage.

9. A minimum of 300 lux (30 ft. candles) should be provided
where close discrimination of detail is essential, such as for medium
bench and machine work, medium inspection, fine testing, flour
grading, leather finishing and weaving cotton goods or light-
coloured woollen goods, or for office desk work with intermittent
reading and writing, for filing, and for mail sorting.

10. A minimum of from 500 to 1,000 lux (50 to 100 ft. candles)
should be provided where discrimination of fine detail is involved
under conditions of a fair degree of contrast for long periods of
time, such as for fine assembling, fine bench and machine work,
fine inspection, fine polishing and bevelling of glass, fine wood-
working, and weaving dark-coloured woollen goods, or for account-
ing, book-keeping, drafting, stenographic work, typing, or other
prolonged close office desk work.

11. A minimum exceeding 1,000 lux (100 ft. candles) should
be provided where discrimination of extremely fine detail is involved
under conditions of extremely poor contrast for long periods of
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time, such as for extra-fine assembling, extra-fine inspection, testing
of extra-fine instruments, jewellery and watch manufacturing,
grading and sorting tobacco products, make-up and proof-reading
in printing plants, and inspecting or sewing dark-coloured cloth
products.

12. The provisions of paragraphs 5 to 11 apply to lighting
equipments under average operating conditions, not simply when
new and clean as first installed. Where conditions are favourable
it may be necessary to provide initially at least 25 per cent. more
light; in locations where dirt will collect rapidly the initial level
should be at least 50 per cent. above the recommended minimum
standards.

Emergency Lighting
13. Where large numbers of persons are employed in buildings,

emergency lighting systems should be provided in all important
stairways, exits from workplaces, and passages to these.

14. All windowless buildings shall be provided with emergency
lighting.

15.  Emergency systems should be capable of producing and
maintaining for at least one hour a minimum intensity of 5 lux
(0.5 ft. candle) and should have energy sources independent of the
installations for the general lighting systems.

16. Provision shall be made for the automatic lighting of the
emergency system upon failure of the general system.

17. Where there is a special fire hazard which may put
emergency lighting circuits out of use, indicators equipped with
reflectors, luminous paints, or battery-operated lamps, or any
similar device protected against fire, shall be installed in con-
venient places.

Section 3. General Ventilation

RecuLatioNn 20. GENERAL PRrovisionNs

Suitable atmospheric conditions shall be maintained in work-
rooms, by natural or artificial means, to avoid insufficient air
supply, stagnant or vitiated air, harmful draughts, excessive heat
or cold, sudden variations in temperature, and where practicable,
having regard to the nature of the processes carried on, to avoid
excessive humidity or dryness, and objectionable odours.

RecuraTion 21. AIR SuPPLY

1. Clean fresh air shall be supplied to enclosed workplaces at
an average rate of not less than 30 to 50 m3 (1,000 to 1,750 cu. ft.)
an hour per worker, or at such a rate as to effect a complete change
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of air a number of times per hour varying from six for sedentary
workers to ten for active workers.

2. Where an adequate supply of fresh air cannot be obtained by
natural ventilation, or where it is difficult to get the desired amount
of air to the centre of the workrooms without creating uncomfort-
able draughts near the inlets, mechanical ventilation shall be pro-
vided.

RecuLATION 22. AIR CLEANLINESS

1. All dust, fumes, gases, vapours or mists generated and
released in industrial processes shall be removed at their point of
origin, so far as possible, and not permitted to permeate the
atmosphere of the workrooms.

2. Local heating apparatus, installed in workrooms, shall be
so constructed that combustion gases are prevented from entering
the atmosphere of the room. The use of open braziers or sala-
manders shall be prohibited.

REcuLATION 23. AIR MOVEMENT

The air movement in enclosed workplaces shall be so arranged
that the workers are not subjected to objectionable draughts, and
the air velocity should not exceed 15 m (50 ft.) a minute during
the heating season or 45 m (150 ft.) a minute during warm sunny

. weather.

ReguLaTioN 24. TEMPERATURE AND HuMipiTY

1. A temperature suitable for the type of work performed
shall be maintained in enclosed workplaces and such temperature
shall be increased or decreased and the degree of humidity varied
in accordance with the kind of work and the outside temperature
and humidity.

2. The competent authority in each country shall fix the
ranges of temperature and humidity for the various types of work.

3. In localities subject to high or low seasonal temperatures,
the effects of the variations in temperature should be minimised
by any appropriate means such as heat insulation of roofs, walls
and floors, and, if possible, doors and windows.

4. All employees shall be protected, either by heat insulation
of the equipment or by other suitable means, against radiation
and excessive temperature due to steam and hot-water pipes or
other heated machines or equipment.

5. Stationary or movable screens, preferably of fireproof
material, should be provided where necessary, to shield workers
from intense heat radiation.
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6. Where central heating systems are used, radiators and
heating pipes shall be so installed that the workers are not incon-
venienced by radiation of heat or by the circulation of hot air.

7. Inindustries involving exposure of workers to unduly high or
unduly low temperatures, passage rooms should be provided so that
the workers can gradually cool themselves off to or warm themselves
up to the prevailing seasonal temperature before passing into it.

ReguraTIiON 25. PrOTECTION FOR QUTSIDE WORKERS

Roof shelters and wind breaks should be provided for yard
workers, to protect them from rain and wind.




CHAPTER 111

FIRE PREVENTION AND PROTECTION

Section 1. Building Exits

ReGcuLATION 26. DEFINITIONS

In this Code the following terms have the meanings hereby

assigned to them:

(a)

(d)

(c)

@

(e)

oy

(&

the term “ wood-frame construction ” means a construction
in which wooden frame work forms the structural support for
enclosure walls, floors, and roofs;

the term “ slow-burning construction ” means construction
consisting of substantial masonry walls and heavy timber
interior;

the term “ fire-resisting construction ” means construction in
which all walls, partitions, floors, stairs, roofs, window frames
and sashes, doors and other interior finish consist of fire-
resisting materials; and designed to withstand without collapse
the burning of the contents of the building for a specified
period of time;

the term “ low-hazard occupancies ” means areas occupied for
purposes involving the storage or use of materials which
ordinarily do not burn rapidly or with excessive smoke, and
in which neither poisonous fumes nor explosions are a special
risk due to the nature of the contents of the building;

the term “ moderate-hazard occupancies ” means areas occu-
pied for purposes involving the storage or use of materials
which are liable to burn with moderate rapidity and to give
off a considerable volume of smoke, but in which neither
poisonous fumes nor explosions are a special risk due to the
nature of the contents of the building;

the term “ high-hazard occupancies ” means areas occupied
for purposes involving the storage or use of materials which
are liable to burn with extreme rapidity or in which poisonous
fumes are a special risk due to the nature of the contents of
the building.

the term “storey” does not necessarily mean an actual
storey, but a height of 5 m (16 ft. 6 in.) for the main storev
and a height of 4 m (13 ft. 4 in.) for the upper storéys ?;

2

! Thus, a building 25 m (82 ft.) in height without storeys shall be deemed
fo be the equivalent of a building comprising a ground floor 5 m (16 ft. 6 in.)
in height, and five upper floors, each having a height of 4 m (18 ft. 4 in.).
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(k) the term “ passage " means the free space between machines,
installations or piles of material. “ Free ” means the absence
of obstacles, namely pillars, transmission equipment, pulleys,
piles of material, etc.;

(¢) the term “ aisle ” means a free space for traffic inside a work-
place, the word “ free” having the same meaning as in
paragraph (k);

(/) the term “corridor ” means a free space for traffic outside
workplaces, the word “ free ” having the same meaning as
in paragraph (k);

(k) the term “exit” means an opening providing a means of
egress from a workplace to another part of the building;

(!) the term “final exit ” means an opening affording a safe
means of egress into the open air;

(m) the term “ passageway ” means any way which may be used
by persons, such as a passage, an aisle, a corridor, a stair, an
exit or a final exit.

RecurLATIiON 27. HEIGHT AND SEGREGATION OF BUILDINGS

Height

1. The height of factory buildings erected or reconstructed
after the effective date of these regulations shall be limited, accord-
ing to type of construction and occupancy hazard, to the number
of storeys, including the ground floor, indicated in the following
table.

Occupancy hazard
Type of construction
Low Moderate High
Wood-frame . . . . . . 3 storeys 2 storeys 1 storey
Slow-burning . . . . . 7 storeys 6 storeys 4 storeys
Fire-resisting . . . . . No limit No limit 5 storeys

2. Existing buildings may be occupied two storeys higher than
the limits specified for new buildings, if provided throughout with
approved automatic sprinkler protection.

Segregation

3. All processes involving serious explosion and flash-fire
hazards shall be located in segregated buildings, where the equip-
ment shall be so arranged that only a minimum number of
employees are exposed to such hazards at any one time.

ReGcuraTION 28. PASsAGES

1. In workplaces, passages between machines, installations or
piles of material should be at least 60 cm (24 in.) wide.
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[New paragraph 4.]

4. All industrial processes involving serious fire hazards, such
as certain preparatory operations in the textile industries, should
be located in buildings or workplaces separated from one another
by walls of fire-resisting construction.
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2. The competent authority may require the passages to be
of a considerably greater width, when danger from the machines,
dimensions of the pieces worked, or the quantity of waste or
installations, or piles of material so require.

RecuLaTioNn 29. AisLEs AND CORRIDORS

Where immediate access to exits is not afforded, safe and
continuous aisles or corridors having an unobstructed width of at
least 1.12 m (44 in.) and leading directly to each exit shall be
maintained at all times.

RecuraTioN 30. STAIRWAYS
Construction

1. All new stairs, platforms and landings in buildings four or
more storeys in height and all stairs, platforms and landings in
new buildings of fire-resisting construction shall be of incombustible
material throughout.

Enclosures

2. Except in special cases where open stairways are permitted,
all inside stairways, landings, or parts of floors used by persons
descending the stairways shall be completely enclosed in fire-
resisting stair shafts.

3. Outside stairways shall be shielded against fire, smoke and
weather and should be enclosed in fire-resisting towers, with access
through outside balconies or vestibules.

Arrangement

4. In buildings of non-fire-resisting construction more than
three storeys in height and with roofs having a slope of less than
1 in 4, at least one stairway shall extend through the roof.

5. All stairways shall lead to the street directly or by way
of a yard, court, or fire-resisting passageway, the width of which
is at least equal to the aggregate of the minimum widths, prescribed
in accordance with Regulation 31, of all exits dlschargmg through it.

6. All approaches to stairs which may be used for exit purposes
shall be so marked as to make clear the direction of egress to the
street.

RecuraTion 31. Exirs anp FinaL Exits

1. Exits should be so installed in number and arrangement
that all persons working in the workplaces can leave them imme-
diately and in perfect safety in an emergency. The minimum
width of the exits shall be 1.12 m (44 in).
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2. The exits shall be so placed that in order to go from a
workplace to a final exit or to a fireproof and smokeproof stair-
well or to a door affording passage through a fireproof wall, the
distance to be covered shall not exceed—

(a) 15 m (50 ft.) in high-hazard occupancies; and
(b) 30 m (100 ft.) in low- and moderate-hazard occupancies.

3. These distances may be increased or decreased by the
competent authority according to whether automatic sprinklers
are installed or if the hazards are fairly high.

4. The final exits and the passageways which lead to them
shall be 1.42 m (44 in.) wide, when the number of persons em-
ployed does not exceed 50. When the number of persons to be
evacuated exceeds 50, the number or the dimensions of the final
exits and, consequently, the passageways which lead to them, shall
be increased, taking into consideration the fact that evacuation
in columns is always preferable and that it is desirable that their
width should be multiples of the unit of passage comprised
between 56 ¢m (22 in.) and 60 e¢m (24 in.).

5. Every passageway shall be calculated so that a jam in the
traffic cannot, in any case, occur.

ReEGuLATION 32. HORIZONTAL PASSAGEWAYS

1. No stairs or steps shall be used in horizontal passageways.

2. (1) When there is a difference in level between connected
floor areas, ramps shall be installed.

(2) Warning notices shall be provided at the beginning of the
ramps, especially at the top.

ReEcuLAaTION 33. DooRs
Fire Doors

1. Stairway enclosures and fire-exit partitions shall be pro-
vided with fire doors of the self-closing type, which can be easily
opened from either side.

Types

2. Swinging doors shall be used for exits: Provided that
horizontal sliding doors may be permitted by the competent
authority in cases in which for practical reasons swinging doors
are not suitable.

3. Vertical-sliding doors, rolling shutters and revolving doors
shall not be permitted.

Arrangement

4. All swinging exit doors, including doors from rooms to
corridors and hallways, shall open with the line of travel in leaving
the building.
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[New text.]

1. All industrial establishments shall be provided with
sufficient fire-extinguishing equipment, suitable for the special
risks of the establishment, and persons trained to use the equip-
ment correctly shall be present during all normal working periods.

2. Equipment and plant involving a serious fire risk should,
if practicable, be so constructed and installed that in case of fire
they can be easily isolated, whenever possible by automatic means.

3. Ventilation ducts, pneumatic conveyors and similar equip-
ment involving a serious fire risk should be provided with flame-
arresting or automatic fire-extinguishing appliances.
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5. Doors from rooms to corridors and hallways shall be so
located as not to project into the path of travel at any point
during the swing.

6. Doors giving access to stairways shall not open immediately
on a flight of stairs, but on a landing the width of which is at
least equal to that of the door.

7. Doors from stairways to outside the building shall be so
arranged as not to restrict the effective width of the stairs.

8. The distance between street-floor exit doors shall not exceed
45 m (150 ft.) and the minimum width of any such door shall be
1.12 m (44 in.).

9. Exit doors shall be so arranged as to be readily visible,
and no obstructions interfering with access or visibility shall be
permitted.

10. No door leading into or out of any factory building
or floor thereof shall be locked, bolted, or fastened against egress
during periods of occupancy.

RecuraTiON 34. ELEvATORs AND Holsts

1. While elevators are not recognised as exits, the hoistway
enclosures for freight elevators in buildings more than two storeys
in height and for all passenger elevators shall be of fire-resisting
construction throughout.

2. Elevators shall not be located in a common shaft with a
stairway unless such shaft is of the enclosed fire-resisting type.

» RecuraTIiON 35. ExiT SicNs

Exit doors and passageways shall be plainly marked with
illuminated signs indicating the way of egress and so arranged
that they will remain lighted even if the current fails.

Section 2. Fire-Fighting Faellities

RecuLaTiON 36. GENERAL PRoOVISIONS

All industrial establishments shall be provided with sufficient
fire-extinguishing equipment, and persons trained to use the
equipment correctly shall be present during all normal working
periods.

ReGcuLaTION 37. WATER SUPPLY
1. An adequate water supply with ample pressure shall be

maintained at all times for extinguishing fires in ordinary combust-
ible materials.
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2. Where connection with a public water-supply system is
not available, a private supply shall be provided from elevated
tanks or, by means of pumps, from reservoirs or streams.

3. Fire pumps shall be so located or protected that their
operation will not be impaired by a fire in the establishment.

Recuramion 38, HyYDRANTS

1. Fire hydrants shall be readily available and so located or
protected that they will not be liable to injury from vehicles.

2. During cold weather fire hydrants shall be drained thor-
oughly after use in order to prevent freezing.

3. Hydrants and supply pipes should be flushed at frequent
intervals in order to remove sediment.

RecuraTioN 39. Hose

1. All hose couplings for use outside and all hydrant or stand-
pipe nipples shall be of the same type as that used by the public
fire department which may be called on for aid.

2. Hose for outside or yard protection should be at least
63 mm (21 in.) hose with 25 to 32 mm (1 to 11} in.) nozzles,
taking into consideration the pressure of the water.

3. Hose for inside use by building occupants should be at
least 38 mm (114 in.) hose with 10 or 13 mm (34 or 1 in.) nozzles,
taking into consideration the pressure of the water, unless trained
fire-fighting teams are employed.

4. Hose should be thoroughly drained and dried after each
use. Rubber-lined hose shall be tested at least once in every
3 months.

Recuration 40. Use oF WATER

1. Water should not be used, except as a very fine spray, on
fires in large quantities of flammable liquids, greases or paints,
or fires in flammable organic dusts.

2. Water shall never be used on fires in aluminium or magne-
sium powder, or in the presence of calcium carbide, or of substances
liable to give off flammable or noxious gases, or in fires in which
live electrical equipment is involved, except in the form of spray
in very fine particles, for low tension equipment.

3. (1) Notices shall be placed at the entrance and inside
premises in which any of the substances referred to in paragraph 2
of this Regulation are present and also at the entrance to the
establishment.
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(2) The presence of such substances shall be notified to those
public and private fire brigades of the neighbourhood which might
be called upon in the event of fire.

REGuULATION 41. SPRINKLERS

1. Where automatic sprinkler systems are used, water-control
valves on such systems shall be kept open at all times: Provided
that such valves may be closed on the orders of a responsible
person.

2. Automatic electrical signalling devices should be provided
for warning whenever the normal position of any valve is disturbed.

3. A clear space of at least 60 cm (24 in.) shall be maintained
below and on all sides of automatic sprinkler nozzles to ensure
effective spray action.

REGULATION 42. PORTABLE EXTINGUISHERS

Installation

1. Allindustrial establishments, including those where approved
automatic-sprinkler protection is provided, shall be equipped for
protection against small incipient fires with portable fire-fighting
appliances, suitable for the types of fire liable to occur in view of
the nature of the process or the contents of the establishment or
its divisions.

2. All appliances shall be conveniently and conspicuously
located.

Combustible Materials

3. Where fires may occur in combustible materials other than
those mentioned in paragraphs 4, 5 and 6 of this Regulation, the
portable equipment may consist of fire pails, bucket tanks, pump
tanks filled with water, or of soda-acid, anti-freeze, or foam ex-
tinguishers, or other equivalent systems.

Flammable Liquids _

4. Where fires may occur in flammable liquids, grease, or
paint, the portable equipment shall not require the use of water
In its ordinary state, but shall consist of foam, carbon tetrachloride,
carbon dioxide, dry powder extinguishers, or other equivalent
systems.

Electrical Equipment

5. Where fires may occur in which live electrical equipment
is involved, the portable equipment shall not consist of soda-acid,
foam or water extinguishers (except as spray in very fine particles),
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but shall consist of carbon dioxide, dry powder extinguishers or
other equivalent equipment. Account shall nevertheless be taken,
in a general way, of the tensions involved.

Flammable Metals

6. Where fires may occur in magnesium or aluminjum dust
or shavings, the use of all liquids, carbon dioxide and foam types
of extinguishers shall be prohibited and an ample supply of fine
dry sand, stone dust or other inert material shall be kept available
for segregating such fires by building dams or dykes around them.

Inspection _

7. Portable fire-fighting apparatus shall be inspected at least
once a week.

8. Soda-acid and foam extinguishers shall be emptied and
recharged annually.

9. Chemical extinguishers shall be refilled immediately after
use.

10. The attention of the fire-fighting personnel shall be drawn
to the dangers presented by carbon tetrachloride and by methyl
bromide in a confined atmosphere, as well as to the chemical
reactions which, in certain cases, take place between the extin-
guisher liquids and the materials used.

Section 3. Alarm Systems and Fire Drills

REGULATION 43. ALARM SYSTEMS

Installation

1. All high-hazard and moderate-hazard occupancies shall be
equipped with fire-alarm signal systems having a sufficient number
of signals clearly audible to all persons in the building whenever
the alarm is sounded in any portion thereof.

Sending Stations

2. A sufficient number of hand-operated sending stations or
fire-alarm boxes should be provided on each floor and so located
that it is not necessary to travel more than 30 m (100 ft.) to reach
a station.

3. Fire-alarm stations should be conspicuous, readily accessible,
and in the natural path of escape from fire.

Sounding Devices

4. (1) Alarm-sounding devices shall be distinctive in quality
and pitch from all other sounding devices, and shall not be used
for any purpose other than that of sounding fire alarms or
calling fire drills.
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(2) As far as possible, the signal and alarm systems shall be
actuated from a source of power independent of that ordinarily
used for lighting and for running the machines.

RecuraTiON 44. FIrE DriLrs
Ezit Drills

1. Drills should be held at least once in every three months,
to ensure orderly exit from buildings in the event of fire and to
prevent panic.

2. Drills should be directed by a supervisory organisation,
capable of planning and conducting the drill, composed of a chief,
assistants, guards, and others according to the needs of the estab-
lishment.

3. Fire-drill plans should be prepared to simulate actual fire
conditions.

4. All persons normally employed on the premises should
participate in the drills and be trained in the use of portable
extinguishers.

Fire-Frighting Drills

5. Where organised fire brigades are maintained, fire-fighting
drills should be held at least once a month, preferably without
notice.

6. Such drills should closely approximate to actual conditions
of fire fighting, including use of equipment.

Fire-Fighting Personnel

7. In establishments not maintaining fire brigades at least
some of the regular operating personnel, including all watchmen,
should be thoroughly trained in the proper handling of the fire-
fighting equipment in the establishment and its use against the
types of fire for which it is intended.

8. Employers should inform newly engaged workers of all
fire-fighting installations, all the exits and their use in the event
of fire.

Section 4. Storage of Explosives and Flammable Substances

REGuLATION 45. ExPLOSIVES

Commercial explosives shall be kept or stored in accordance
with special regulations to be issued by the competent national
authority.

3
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ReGuLATION 46. FLaMMABLE LiQuips

1. Not more than 20 1 (5 gals.) of flammable liquids having
a flash point (Abel-Pensky test) of less than 21° C. (70° F.) shall
be kept or stored in workrooms and only in containers of an
approved type.

2. (1) Such liquids may be stored in closed containers and
in limited quantities to be specified by the competent authority,
in rooms of fire-resisting construction which are situated above
ground and isolated from the remainder of the building by fire
walls and self-closing fire doors.

(2) These rooms shall not have openings covered with glass
or transparent material which would allow the direct rays of the
sun to pass.

3. Large quantities of such liquids shall be stored in isolated
buildings of fire-resisting construction or in storage tanks, prefer-
ably underground and at a distance from any building to be
specified by the competent authority and with the working
?.upply furnished to various points in the factory through pipe
ines.

4. Effective steps shall be taken to prevent leakage of such
liquids into basements, sumps or drains and to confine any escap-
ing liquid within safe limits, and also to avoid the formation of
explosive or flammable mixtures of vapour and air, especially
during transfer.

REGULATION 47. COMPRESSED GASES

1. Cylinders containing compressed gases may only be stored
in the open if they are adequately protected against excessive
variation of temperature, direct rays of the sun, accumulations of
snow, or continuous dampness.

2. Where such cylinders are stored inside industrial establish-
ments, the storage spaces should be isolated by fire-resisting and
heat-resisting walls or partitions.

3. Compressed gases shall never be stored near highly flam-
mable substances.

RecuraTioN 48. CoaLr, CeLLurLoip AND OTHER HiGHLY
FLAMMABLE SoLips

1. Large quantities of bituminous coal should, in order to
minimise the risk of spontaneous combustion, be stored under
water or, if stored in the open, should be arranged in a number
of separate piles with no point in each pile more than 3 m (10 ft.)
from a surface exposed to the air.
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2. Pulverised coal with a temperature exceeding 65° C. (150° F.)
should be cooled before being placed in storage bins.

3. Bins for the storage of pulverised coal shall be of non-
combustible material and so located that radiation from boilers,
furnaces, steam pipes, or other sources of heat cannot raise the
temperature of the contents to a dangerous degree.

4. Celluloid and other highly flammable solids shall be stored
only under conditions to be specified by the competent authority.

ReguLaTION 49. PACKING MATERIALS

1. (1) Large quantities of excelsior (wood wool), straw, or
other packing materials of a flammable nature shall be stored in
separate buildings or in incombustible or metal-lined rooms with
metal-lined doors.

(2) These rooms shall not have openings covered with glass
or transparent material which would allow the direct rays of the
sun to pass.

2. Small quantities of such materials shall be stored in metal
or metal-lined bins with self-closing covers.

REGULATION 50. SMOKING

Smoking and the lighting or carrying of matches, cigar lighters,
or other flame-producing articles or smoking materials shall be
prohibited in all places where explosive, highly flammable, or
highly combustible materials are stored or handled.

Section 5. Disposal of Waste

REGULATION 51. ACCUMULATION

1. Where industrial waste is not mechanically removed, no
waste material of a flammable nature shall be permitted to accumu-
late on the floors, but shall be removed at least once a day or
shift, and more often where possible, and shall be placed in suitable
covered metal containers.

2. Separate self-closing metal receptacles shall be provided in
workrooms for oil-soaked waste, rags, or other materials subject
to spontaneous combustion.

ReGuULATION 52. DisrosaAL

1. The contents of waste containers shall be burned or entirely
removed from the establishment at least once a day, unless baled.
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2. (1) Baled waste material of a flammable nature shall be
stored in metal-lined rooms with metal-lined doors, or in isolated
buildings of fire-resisting construction, from which it shall be
removed at least once a month.

(2) This period may be extended if the storerooms are not less
than 15 m (50 ft.) from the working premises.

RecuLaTioN 53. BURNING OF WASTE

1. Waste and rubbish should preferably be burned in inciner-
ators.

2. When waste or rubbish is burned under boilers, it shall be
burned promptly when received and not permitted to become
mixed with the coal supply or the ashes.

3. When waste or rubbish is burned in the open, no fires shall
be started within 15 m (50 ft.) of any combustible building or
material or within 6 m (20 ft.) of any other structure.

4. Special precautions shall be taken for the protection of all
persons employed in burning waste or rubbish.

5. Highly flammable waste shall be destroyed separately.

REGULATION 54. ASHES

1. Permanent non-flammable bins or other safe places shall
be provided inside the building for the disposal of ashes, soot and
cinders removed from boiler rooms.

2. Accumulations of ashes, soot and cinders in the open air
shall be at a distance of at least 15 m (50 ft.) from the buildings.

Section 6. Lightning

ReGuraTiON 55. GENERAL REQUIREMENTS

1. Protection against lightning shall be provided for—
(2) buildings in which flammable materials are manufactured,
used, handled or stored;
(b) storage tanks containing oils, paints, or other flammable
liquids; and
(¢) tall chimneys or stacks.
2. Protection against lightning should be provided, especially

in localities where thunderstorms are very frequent or very severe,
for—
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(a) grain elevators;

(&) flour and feed mills;

(¢) isolated buildings where flammable gases, fumes, dust, or lint
are present; and

(d) buildings having elevated features, such as steeples, flag poles,
and water tanks.

REGuULATION 56. GROUNDING OF STRUCTURES

Buildings, tanks and other structures which are roofed or clad
with metal, electrically bonded, but which rest on foundations
of non-conducting material, shall be properly grounded.

ReguLaTiOoN 57. LIGHTNING CONDUCTORS

1. Structures of non-conducting materials, or where the metal
covering is not electrically bonded, shall be equipped with air
terminals (lightning rods), conductors, and ground connections.

2. Smoke-stacks, ventilators and other projecting metal objects
shall be securely bonded to the system.

3. Metallic bodies located inside a building within 1.8 m (6 ft.)
of a lightning conductor shall be electrically bonded to it.

4. Metallic bodies of considerable size should be grounded also
at their farther extremity inside the building.

5. Metallic bodies with any dimension exceeding 1.8 m (6 ft.)
located inside a building at a distance from a lightning conductor
exceeding 1.8 m (6 ft.) should be independently grounded.

6. All installations against lightning shall be inspected at
least once every six months and repaired if necessary.

REGuLATION 58. LIGHTNING ARRESTERS

Lightning arresters shall be provided, except in cases where it
has been technically established that their use is not desirable, on
all overhead light, power, telephone and radio conductors entering
a building.



CHAPTER IV
MACHINE GUARDING

Section 1. General Provisions

RecuraTioN 59. DEFINITIONS

In this Code the following terms have the meanings hereby

assigned to them:

(a)

(b)

(c)

(@)

(e)
(N

the term “ prime mover ” includes steam, gas, oil and air
engines and turbines, electric motors, hydraulic turbines
waterwheels and windmills;

the term *“ mechanical power transmission equipment ”
includes flywheels on machines other than prime movers and
all mechanical means of transmitting power from a prime
mover up to but not including the point of operation of
power-driven working machines;

the term “ point of operation ” means that part of a working
machine at which cutting, shaping, forming or any other
necessary operation is accomplished, including such other
parts as may offer a hazard to the operator in inserting or
manipulating stock or material;

the term “flywheel ” in relation to prime movers includes
flywheels, balance wheels and pulleys which are mounted on
and revolve with the crank shaft of an engine or other shafting
of a prime mover;

the term “standard machinery guards” means guards con-
structed as specified in Regulations 82 to 89.

the term “ standard railings and toeboards ” means railings
and toeboards constructed as specified in Regulation 12, para-
graphs 11-19.

RecuraTtioNn 60. PRovisioN oF GUARDS

All moving parts of prime movers, transmission equipment and

all dangerous parts of driven machines shall be effectively guarded,
unless so constructed or located as to prevent any person or object
from coming or being brought into contact with them.
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ReEGULATION 61. BUILT-IN SAFETY

1. When an employer orders machinery, machine parts or
other working equipment, he shall specify in his order that such
machinery, parts or equipment shall be provided with all the
protective devices required by the safety regulations for any
dangerous part thereof : Provided that in cases where it is impossible
to anticipate the type of protective device required for special
operations, such device may be obtained elsewhere.

2. Manufacturers, vendors and hirers of machinery, machine
parts or other working equipment shall be responsible for seeing
that every article delivered, sold or let on hire by them is provided
with all the protective devices as required by paragraph 1 of this
Regulation.

3. Employers installing new machinery, machine parts or
other working equipment, and persons or firms in charge of the
erection or installation of such machinery, parts or equipment shall
see that all the machines, parts of machines and other working
equipment installed or erected by them are so placed and so
guarded as to be in full conformity with the safety regulations.

REGuLATION 62. REMOVAL OF GUARDS

1. No person or persons shall remove or make ineffective any
safeguard, safety appliance, or safety device guarding a dangerous
machine or machine part except when the machine is stopped and
for the purpose of immediately repairing or adjusting such machin-
ery, guard, appliance or device.

2. Upon completion of the repairs or adjustments, such guard,
appliance or device shall immediately be replaced.

REGULATION 63. DEFECTIVE MACHINERY OR GUARDS

1. Defects or deficiencies in a machine, guard, appliance, or
device shall be reported promptly by the operator or any other
employee of the establishment.

2. The power shall be turned off, and the controlling device
shall be locked or a conspicuous notice shall be placed on the
machine, prohibiting its use until the necessary adjustments or
repairs have been made and the machine is again in good working
condition.

Section 2. Prime Movers

REGULATION 64. FLYWHEELS

1. Flywheels of prime movers shall be securely guarded.
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2. Where barring of a flywheel may be necessary, provision
shall be made for this to be done on the periphery of the wheel
through a slot in the guard.

3. An adjustable guard should be provided at flywheels of gas
or oil engines when necessary for starting the engine or for running
adjustments. A slot opening for starting purposes may be per-
mitted. '

REGuULATION 65. CRANKS AND Robs

Cranks, crossheads, -connecting rods and tail rods or extension
piston rods shall, unless protected by construction or location, be
enclosed with guards of standard construction or guarded with
standard railings.

RecuLaTiON 66. SPEED-LiMiTING DEVICES

Governors

1. All prime movers, except prime movers not connected by
shafting, couplings or gears to a constant load, and reversing
engines without flywheels, shall be equipped with effective
governors to control automatically the speed of the prime mover
under varying loads.

Automatic Stops

2. Governors shall be provided with automatic stopping
devices to shut off the driving medium if the governor fails to
function.

3. Prime movers not equipped with governor stops shall be
provided with independent automatic speed-limiting devices.

Ball Guards

4. Revolving governor balls when so placed as to constitute
a source of danger shall be guarded with enclosures of standard
construction, extending to the top of the governor balls when
at their highest position.

REGuLATION 67. EMERGENCY STOPS

Speed-limiting devices, safety stops or emergency shut-off
valves shall be provided with remote controls, so that in an
emergency the prime mover may be shut down from a safe place.

REGULATION 68. PASSAGEWAYS

If passage over a journal or bearing of a prime mover is neces-
sary, the passageway shall be guarded with standard railings and
toeboards.
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RecuraTioNn 69. WATERWHEELS AND TURBINES

The head race and tail race of waterwheels and turbines shall,
unless protected by location, be securely guarded with standard
railings and toeboards.

Section 3. Mechanical Power Transmission Equipment

RecuLaTiON 70. -ISOLATED EQUIPMENT

When shafting, belts and pulleys are located in basements,
towers, or rooms used exclusively for power-transmission equip-
ment, the requirements for safeguarding may be waived if—

(2) the basement, tower or room is kept locked against unauthor-
ised entrance at all times when the machinery is in motion;

(b) the vertical clearance in passageways between the floor and
the ceiling or other overhead objects is not less than 1.7 m
(67in.);

(¢) adequate lighting is provided and the footing is dry, firm and
level; and

(d) the route followed by the oiler is protected in such a manner
as to prevent accidents.

RecuraTion 71. SHAFTING

Guarding Horizontal Shafting

1. Without prejudice to the provisions of Regulation 60, all
exposed parts of horizontal shafting 2.6 m (8 ft. 6 in.) or less
above the floor or working platform, except service runways used
only for oiling or running adjustments, shall be guarded with—

(2) casings enclosing the shafting completely; or

(b) casings in the form of a trough enclosing either the top and
both sides or the bottom and both sides of the shafting, as
the location requires; the sides of the casings shall extend a
distance below the bottom of the shaft at least equal to the
diameter of the shaft and to a point not more than 15 cm
(6 in.) above the floor.

2. Guards of horizontal shafting shall conform to the provisions
of Regulations 82 to 89; in existing installations standard railings
may be permitted if they are placed not less than 30 cm (12 in.)
or more than 50 ¢m (20 in.) from any moving part.
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Shafting Over Roadways

3. Transmission shafting extending over roadways shall be
protected if it is less than 2 m (6 ft. 6 in.) above the highest point
of the load of vehicles passing underneath.

Shafting Under Machines

4. Exposed shafting under bench machines shall be guarded
with casings enclosing the shafting completely, or with a trough
enclosing the top and sides of the shafting, as the location requires.

5. If the shafting is located near the floor, the sides of the
trough shall come within 15 ¢cm (6 in.) of the floor.

6. The sides of the trough shall extend at least 5 em (2 in.)
or a distance equal to the diameter of the shaft, whichever is the
greater, below the shaft.

7. Guards shall conform to the provisions of Regulations 82
to 89.

Guarding Vertical or Inclined Shafting

8. Exposed vertical or inclined shafting 2.6 m (8 ft. 6 in.)
or less above any floor or working platform other than a service
runway shall be enclosed with stationary casings, constructed as
specified in Regulations 82 to 89.

Guarding Shaft Ends

9. Projecting shaft ends shall be guarded by non-rotating
cups or safety sleeves.

ReguraTioN 72. CorLLARS AND CoUPLINGS
Collars
1. Revolving collars shall be cylindrical and without projecting
parts.

Couplings
2. Shaft couplings located 2.6 m (8 ft. 6 in.) or less above the
level of the floor or working platform shall be securely guarded.

ReGuLaTION 73. SETscREWS, KEYS AND OTHER PRoJECTIONS,
AND KEYWAYS
Setscrews
1. All setscrews in moving parts, wherever located, shall be
made flush, countersunk, or protected with safety sleeves or a
stationary enclosure.

Revolving Projections

2. All keys, bolts, grease cups and other projections in revolv-
ing parts shall be made flush, or so enclosed as to prevent persons
from coming into contact with such projections.
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Keyways
3. Unused keyways shall be filled up or enclosed.

RecuLation 74. Fricrion DrivEs

The driving point of all friction drives, when exposed to contact,
shall be guarded, and all arm or spoke friction drives or web
friction drives with holes in the web shall be entirely enclosed
with standard guards.

ReguLation 75. CLUTCHES

1. Clutches, and clutch pulleys with projecting parts, located
2.6 m (8 ft. 6 n.) or less above the floor or .working platform,
or less than 90 cm (3 ft.) from a hand-oiled bearing, shall be
enclosed with standard guards other than “ U” type guards
constructed as specified in Regulations 82 to 89.

2. The shifting part of jaw clutches shall be attached to the
driven shaft, that is to say the shaft that will be idle when the
clutch is disengaged.

RecuLaTioN 76. GEARS

1. Exposed power-driven gears shall be guarded in one of the
following ways:
(a) with a complete enclosure;

(b) if the gear wheels are of the solid disc type, with a band guard
covering the face of the gear and having flanges extending
inward beyond the root of the teeth on the exposed side or
sides.

2. Hand-operated gears shall be guarded in a manner similar
to that prescribed for power-driven gears whenever they present
a hazard.

ReguraTioN 77. SPROCKETS AND CHAINS

Power-driven sprocket wheels and chains shall, unless guarded
by location, be completely enclosed.

RecuratioNn 78. PuLLEYS

Guarding Requirement

1. Pulleys, any parts of which are located 2.6 m (8 ft. 6 in.)
or less above the floor or working platform and exposed to contact,
shall be guarded with complete enclosure when the belt or rope is
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entirely enclosed, or with partial enclosure extending from the
bottom to at least the top of the pulley on all unprotected sides
except the tops and bottoms of pulleys carrying vertical or inclined
belts or ropes.

2. Guards shall conform to the provisions of Regulations 82
to 89.

3. Pulleys serving as flywheels, on which the point of contact
between belt and pulley is more than 2.6 m (8 ft. 6 in.) from the
floor or platform, may be guarded with a disc guard covering the
spokes.

4. Pulleys more than 15 cm (6 in.) in diameter and located
on a line or countershaft 90 cm (3 ft.) or less from a hand-oiled
bearing shall be completely guarded on the side nearest the bearing.

Damaged and Idle Pulleys

5. Pulleys with cracks or with pieces broken out of the rim
shall not be used.

6. Pulleys which are permanently out of service shall not be
allowed to remain on shafting which is in use.
Ezposure to Mousture

7. Composition or laminated wood pulleys shall not be installed
where they are continuously subjected to the action of moisture.

Ezxposure to Corrosion

8. Pulleys used where conditions are such as to produce
active corrosion should be of corrosion-resisting material.

Crowned Faces

9. Both driving and driven pulleys carrying a non-shifting
belt should have crowned faces.

Alignment

10. Pulleys shall be kept in proper alignment to prevent belts
from running off.

Belt Stops

14. Unless the distance to the nearest fixed pulley, clutch or
hanger exceeds the width of the belt used, a stop shall be provided
to prevent the belt from leaving the pulley on the side where
insufficient clearance exists.

12. Where there are overhanging pulleys on line or counter-
shafts with no bearing between the pulley and the end of the
shaft, a stop or hanger shall be provided.
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[New text of paragraph 22: new paragraph 23.]

22. (1) The need for applying dressing to belts or ropes
shall be obviated as far as practicable by preper selection, layout
and maintenance.

(2) Where dressing is necessary it shall be applied only where
the belts or ropes leave the pulleys; the block of dressing should be
applied by means of a long or short holder according to the position
of the belt.

Inspection of Belts

23. An inspection of belts from end to end should be made
periodically.
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RecuraTion 79. BEeLT, RorE AND CHAIN DRIVES

Guarding Requirement

1. Belt, rope or chain drives located 2.6 m (8 ft. 6 in.) or
less above the floor or working platform shall be guarded except
in the case of—

(a) belts, ropes or chains the location of which effectively prevents
persons or their clothing from coming into contact with them;

(b) flat belts 25 mm (1 in.) or less in width and round belts
10 mm (34 in.) or less in diameter.

2. Guards shall conform to the provisions of Regulations 82
to 89.

Horizontal Belts

3. Where the lower run of a horizontal belt i3'2.6 m (8 ft. 6in.) -
or less above the floor or working platform, the guard shall extend
to at least 38 cm (15 in.) above the top run or to a height of 2.6 m
(8 ft. 6 in.), whichever is the least, and shall be not less than 1.06 m
(42 in.) in height unless the belt is completely enclosed.

4. Horizontal belts 13 cm (5 in.) or more in width and with
both runs more than 2.6 m (8 ft. 6 in.) above the floor or plat-
form shall be guarded under their entire length if located over a
passageway or a workplace and running at a speed of 9 m/sec.
(1,800 ft./min.) or more and the distance between the centres of
the pulleys is 3 m (10 ft.) or more.

- 5. The guards should follow the line of the pulley to the
ceiling or be carried to the nearest wall.

6. If the location of the belt makes it impracticable to carry
the guard to the ceiling or wall, the guard shall enclose completely
the top and bottom runs of the belt and the face of the pulleys.

7. Overhead belt guards shall be at least 1} times as wide as
the belts which they protect up to but not exceeding 15 c¢m
(6 in.) on each side, and shall be adequate in strength to contain
the belt in the event of breakage.

8. Where the upper and lower runs of horizontal belts are so
located that passage of persons between them would be possible—

(a) the passage shall be completely barred against use by standard
railings or other substantial barriers; or

(b) there shall be provided over the lower run a solid platform
guarded on either side with a solid barrier or with a railing
completely filled in with mesh or other filler; and the upper
run shall be provided with a guard which will prevent
contact with it by either the worker or the objects carried
and which is adequate in strength to contain the belt in the
event of breakage.
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Overhead Rope, Chain and Link Drives

9. Overhead rope drives, and chain or link drives where the
chain exceeds 5 ¢cm (2 in.) in width, shall be guarded in the same
manner as horizontal overhead belts, except that the guards shall
be not less than 15 cm (6 in.) wider than the drive on each side.

10. (1) Rope drives so located that the condition of the rope,
particularly the splice, cannot be observed conveniently, shall be
equipped with a telltale device, preferably of the electric bell type,
which will give warning when the rope begins to fray.

(2) This device shall be guaranteed to function even if it
has not been in use for a long time.

Vertical or Inclined Drives

11. Vertical or inclined belt, rope and link drives shall be
enclosed to the upper pulley, sheave, or sprocket guard, or to a
height of not less than 2.6 m (8 ft. 6 in.) above the floor or plat-
form, or shall be guarded with standard railings.

12. Vertical or inclined belts, ropes and links running over a
lower pulley, sheave, or sprocket more than 2.6 m (8 ft. 6 in.)
above the floor, shall be guarded at the bottom in the same manner
as horizontal overhead belts, if located over a passageway or a
workplace and running at a speed of 9 m/sec. (1,800 ft./min.) or
more.

Cone Pulley Belts

13. When the nip-points of cone belts and pulleys located
more than 1 m (40 in.) above the floor or platform are not adequately
guarded by frames of belt shifters, they shall be guarded with a
vertical guard, placed in front of the pulley and extending at
least to the top of the largest step of the cone.

14. If the cone is located less than 1 m (40in.) above the floor
or platform, the cone pulley and belt shall be guarded to a height
of 1 m (40in.) regardless of whether the belt is shifted by a belt
shifter or by hand.

Belt Tighteners

15. Suspended counterbalanced tighteners shall be of sub-
stantial construction and securely fastened.

16. Bearings for tighteners shall be securely capped.

17. Means, such as cables or chains fastened to some substantial
overhead object, shall be provided to prevent tighteners from
falling in case the belt breaks.

18. Suspended counterweights shall, unless guarded by location,
be encased.

Use of Belts

19. Endless belts should be used wherever possible; where
this is not practicable the belts should be laced with rawhide,
leather or other suitable non-metallic lacing.
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20. Metal lacing, belt hooks or rivets shall not be used on
cone pulley belts that must be shifted by hand, and should not
be used on other belts unless absolutely necessary in emergencies.

21. Belts or ropes shall not be replaced on pulleys or taken
off pulleys by direct hand method while the pulleys are in motion.

22. The need for applying dressing to belts or ropes should
be obviated by proper selection, layout and maintenance; where
dressing is necessary it shall be applied only where the belts or
ropes leave the pulleys.

ReguraTion 80. BEeariNGgs anD OiLing DEvicEs

Bearings
1. Bearings shall be kept in alignment and properly adjusted.

Oiling Devices
2. Machinery shall not be oiled by hand when in motion if
this would expose the operator to risk of injury.

3. Bearings which cannot be reached directly without risk
shall, unless they are of the ball or roller type or of the seli-
lubricating type or connected with a central oiling system, be
provided with extension oil or grease pipes terminating in readily
accessible and non-hazardous locations.

4. Overhead line-shaft bearings shall not be oiled by hand
while the shafting is in motion, except from service runways or
platforms or by means of long-spout force-feed oil cans.

5. Loose pulleys should, unless self-oiling, have devices
arranged to permit oiling in any position when the machinery is
shut down.

6. Where an excess of oil cannot be avoided, drip cups or
drip pans shall be provided. If suspended beneath overhead
bearings such cups shall be securely fastened.

ReguraTion 81. Power CoNTROL

Control Requirement

1. Every power-driven machine not driven by an individual
motor or prime mover shall be equipped with a clutch, a loose
pulley or other adequate means of stopping the machine quickly
and starting it, which shall be immediately accessible to the
operator.

Switches

2. (1) Electric switches shall be of such form and placed in
such position as to render it as difficult as possible to actuate them
inadvertently by contact with persons or objects.
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(2) Electric switches with horizontal levers should not be used.
If such switches are used and are placed in such a position that
persons or objects can come into accidental contact with the lever,
the lever shall be guarded.

Buttons

3. Starting buttons shall—
(a) be countersunk or otherwise protected against inadvertent
contact; and

(b) -not be placed with the head turned upwards unless the head
is securely covered.

4, Stopping buttons shall be one or more in number according
to the working position of the operator or operators.

5. Starting buttons shall be made of green material and
stopping buttons of red material, except as provided in paragraph 8
of this Regulation.

6. (1) Where there is more than one operator to a machine,
each operator shall be provided with control buttons for starting
and stopping the machine, and the machine shall not operate
until all starting buttons are simultaneously depressed. This
is especially applicable to such machines as power presses, power
brakes, etc.

(2) Adequate steps shall also be taken to ensure that no other
person is in the danger zone.

7. Machines driven by two or more motors with separate push
button controls shall be equipped with one or more main stopping
buttons by means of which the whole machine can be stopped.

8. In the case referred to in paragraph 7 of this Regulation
special buttons for individual motors shall not be coloured red.

Brake

9. Heavy machines that continue to run after the power has
been cut off shall in addition be provided with an effective brake.
Such brake shall be automatic where it is necessary to prevent
danger.

Belt Shifters

10. Every pair of fast and loose pulleys shall be equipped
with a permanent belt shifter provided with mechanical means to
prevent the belt from creeping from the loose to the fast pulley.

11. Mechanical belt shifters shall be equipped with a positive
locking device which normally shall be in the “ Off ” position.

Clutch and Belt-Shifter Handles

12. Every clutch or starting device shall be equipped with a
permanent operating handle located outside the guards.
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13. Belt-shifter and clutch handles shall be rounded and be
located as far as possible from danger of accidental contact while
remaining within easy reach of the operator.

14. Belt-shifter handles should not be located directly over
any place where persons work or pass.

15. The handles of all clutch and belt shifters of the same
type in each shop, except handles with three positions, should
move in the same direction to stop the machine, either all right
or all left.

Pedals

16. Where a pedal is used to operate a clutch or belt shifter,
it shall be so guarded that it cannot be struck accidentally so as
to start the machine.

Belt Poles

17. 'The use of belt poles a8 substitutes for mechanical shifters
should be avoided.

18. 'Where necessity compels the use of belt poles for shipping
of overhead belts, they should be of sufficient size to enable workers
to grasp them securely, such as 50 mm (2 in.) in diameter or 38 by
50 mm (11 by 2 in.) in cross section.

19. Poles should extend from the té)p of the pulley to within
about 60 cm (2 ft.) from the floor.

20. When a belt is being unshipped it should always be
thrown off the driving pulley, not the driven pulley.

Belt Perches

21. Where loose pulleys or idlers are not practicable, belt
perches in the form of brackets, rollers or other devices shall be
used to prevent idle belts from resting on shafts.

22. Perches shall be substantially made and so designed that
the shipping of belts to and from them can be safely accomplished.

Emergency Stops

23. In addition to the stopping device at each machine there
shall be provided in each room, section or department, emergency
stops or switches, properly marked and easily accessible, by which
each complete and separate unit of power transmission therein can
be quickly stopped.

Warning Signals

24. Unless all machinery can be readily seen from its control
station, effective signalling equipment shall be installed and used
to give ample warning before starting the machinery.

4
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Section 4. Standard Machinery Guards

REGULATION 82. GUARDS

General Provisions
1. Guards should be so designed, constructed and used that
they will— .
(a) provide positive protection;
(b) prevent all access to the danger zone during operations;
(¢) cause the operator no discomfort or inconvenience;
(d) not interfere unnecessarily with production;
(e) operate automatically or with minimum effort;
(f) be suitable for the job and the machine;
(g) preferably constitute a built-in feature;
(k) provide for machine oiling, inspection, adjustment and repair;
(¢) withstand long use with minimum maintenance;
(j) resist normal wear and shock;
(k) be durable, fire- and corrosion-resistant;

(1) not constitute a hazard by themselves (without spl'inters,
sharp corners, rough edges, or other sources of accidents); and

(m) protect against unforeseen operational contingencies, not
merely against normally expected hazards.

Materials
2. Standard guards or enclosures shall be made—

(a) of metal castings, or of solid, perforated or expanded metal,
or woven wire on a frame of angle iron, iron pipe, or solid
rod; or

(b) of wood, plastic or other material suitable for the purpose
for which it is to be applied.

Anchoring

3. All guards shall be securely fastened to the machine or to
the floor, wall or ceiling and shall be kept in place whenever the
machine is operating.

ReEGuLATION 83. FRAMEWORK

General Provisions

1. The following are minimum advisory standards for the
construction of guards. When existing nationally recognised
available standards are more stringent, they should be followed
in preference to those given herein.
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[Paragraph 1: new text of subparagraph (j).]

(j) resist normal wear and shock and not easily be rendered
inoperative;
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Small Guards

2. Minimum dimensions of materials for the framework of
metal guards 75 cm (30 in.) or less in height and with a surface
area not exceeding 1 m? (10 sq. ft.) shall be 1 ¢cm (34 in.) for solid
rod, 20 by 20 by 3 mm (34 by 34 by 4 in.) for angle iron.

3. Other construction of equal strength may be substituted
for guards of the same areas as mentioned in paragraph 2.

Braced Guards

4. Minimum dimensions of materials for the framework of
guards more than 75 em (30 in.) in height and with a surface area
exceeding 1 m? (10-sq. ft.) shall be 25 by 25 by 3 mm (1 by 1 by
14 in.) for angle iron or 20 mm (3/ in.) inside diameter for metal
pipe.

5. Other construction of equal strength may be substituted
for guards of the same areas as mentioned in paragraph 4.

6. Such guards should be rigidly braced every 90 cm (3 ft.)
or fractional part of their height to some fixed part of machinery
or building structure.

Unbraced Guards

7. When a guard is fastened to the floor or working platform
without any other support or bracing, the framework should be—
(a) not less than 38 by 38 by 3 mm (11, by 114 by 14 in.) for

angle iron;

(6) 38 mm (114 in.) diameter for metal pipe; or
(¢) of other metal construction of equal strength.

8. Rectangular guards should have at least four upright

frame members, each of which shall be securely fastened to the
floor.

9. Cylindrical guards should have at least three supporting
members carrted to the floor. ,

Joints

10. All framework joints should be made equivalent in strength
to the materials of the frame.

Horizontal Overhead Belt Guards
11. Framework of guards for horizontal overhead belts, ropes,
or chains more than 2.6 m (8 ft. 6 in.) above the floor or platform
if of angle iron, should be at least—
(a) 25 by 25 by 5 mm (1 by 1 by #/,, in.) for belts up to 25 em
(10 in.) in width;
(6) 38 by 38 by 6 mm (11 by 11, by 14 in.) for belts over 25
up to 35 em (10 to 14 in.) in width;
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(¢) 50 by 50 by 8 mm (2 by 2 by %/, in.) for belts over 35 up
to 60 cm (14 to 24 in.) in width; and
(d) 80 by 80 by 10 mm (3 by 3 by 34 in.) for belts over 60 cm
(24 in.) in width.
12. Guard supports, if of flat iron, should be of the following
dimensions:
(a) 38 by 6 mm (11 by 1 in.) for belts up to 25 ¢m (10 in.)
in width;
() 50 by 8 mm (2 by 8/, in.) for belts over 25 up to 35 em (10 to
14 in.) in width; '
(¢) 50 by 10 mm (2 by 34 in.) for belts over 35 up to 60 ¢cm (14 to
24 in.) in width; and
(d) 65 by 10 mm (2% by 34 in.) for belts over 60 ecm (24 in.)
in width.
13. All guards should be provided with an adequate number
of supports and attachments so as to ensure sufficient rigidity and
resistance.

REGuULATION 84. FILLERS

Minimum Dimensions of Materials

1. Fillers should be made of solid sheet metal not less than
0.8 mm (0.03 in.) in thickness, perforated sheet metal not less
than 1 mm (0.04 in.) in thickness, expanded metal not less than
1.25 mm (0.05 in.) in thickness, or woven wire not less than
1.5 mm (0.06 in.) in diameter.

2. Fillers of other material of equal strength for the same
areas may be substituted.

Woven Wire

3. Woven wire should be of the type in which the wires are
securely fastened at every crosspoint by welding, soldering, or
galvanising, except in the case of diamond or square wire mesh
made of wire 2 mm (0.08 in.) in diameter, 20 mm (34 in.)
mesh, or heavier.

Fastenings

4. Filler materials should be securely fastened to angle-iron
framework with rivets or bolts, by welding, or by weaving through
the frames.

5. Wire mesh made of wire 2 mm (0.08 in.) in diameter,
20 mm (34 in.) mesh, or heavier, may be bent entirely around
rod frames.

6. Filler material for pipe frames should be made into panels

with rolled edges or bound with sheet metal, and the panels shall
be fastened to the frames with steel clips.
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Filler Openings

7. Where guards or enclosures are within 10 ¢cm (4 in.) from
moving parts of machinery at all points, no mesh or opening
should be more than 6 mm (14 in.) in width.

8. Where the clearance is between 10 ¢cm (4 in.) and 38 cm
(15 in.) no mesh or opening should be more than 13 cm? (2 sq. in.)
in area.

RecuLATIiON 85. HEIGHT OF GUARDS

Except as provided for specific installations, the minimum
height of guards should be 1.8 m (6 ft.) from the floor or platform
level.

RecuLATION 86. FLOOR CLEARANCE

If practicable without permitting exposure of moving parts,
guards should clear the floor by about 15 ¢m (6 in.), to prevent
interference with cleaning around machines.

b ]
RecurATioN 87. INTERLOCKS

Where practicable, guards on power-driven machines should
be interlocked with the machine control 80 as to prevent operation
of the machine unless the guard is in its proper position, or so
arranged that it is difficult to operate the machine until the guard
is replaced.

RecuraTioN 88. “U” GUARDS

1. “U?” guards should be constructed of materials specified
for fillers in Regulation 84.

2. [Edges shall be smooth and, if the size of the guard requires,
be reinforced by rolling or wiring or by binding with angle or
flat metal.

RecuLaTiON 89. Woop GUARDS

Material

1. Wood used for guards shall be sound, tough, and free from
any loose knots.

Construction

2. Wood guards shall be made of planed lumber not less than
25 mm (1 in.) rough board measure, or of plywood or fabricated
products of equal strength, and the edges and corners shall be
rounded off.

3. Wood guards shall be securely fastened together with wood
screws, hardwood dowel pins, bolts, rivets, or crimped nails, and
shall be equal in rigidity. to metal guards fulfilling the require-
ments of Regulations 82, 83 and 84.
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Section 5. Machine Guarding, at Point of Operation

RecuraTion 90. GENERAL Provisions

1. As far as practicable, the point of operation of working
machines shall be effectively guarded.

2. Particular attention should be paid to old-type machines,
which were constructed without adequate provision for protection
of the workers.

3. Where practicable, mechanical feeding and ejection devices
should be provided.

4. Individual starting and stopping devices shall be provided
on every working machine having a cutting, drawing, grinding,
pressing, punching, shearing or squeezing action, so as to make it
possible for the operator to start or stop the machine without
leaving his working position.

5. Enclosure guards, where used, shall conform to the pro-
visions of Regulations 82 to 89: Provided that where visibility of
operations is desirable the fillers for the guards covering points of
operation may be of clear transparent material where the strength
and rigidity of standard fillers is not necessary.

6. Where pedals are used to actuate machines or parts of
machines, an automatic locking device shall be attached to the
pedal or an inverted U-shape guard shall be fastened to the floor
over the treadle, leaving sufficient clearance for the foot of the
operator between the treadle and the guard.

RecuraTion 91. ABRASIVE GRINDING, POLISHING
AND Burring EQuiPMENT

Definitions
1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ abrasive wheel ” means a power-driven, rotatable
wheel, except a disc wheel as defined in subparagraph (c),
composed of abrasive particles held together by artificial or
natural mineral or organic bonding and used for grinding
purposes;

(6) the term “ cutting wheel ” means an organic-bonded abrasive
wheel of either solid, steel-centred, or inserted-tooth type, the
thickness of which is not more than !/,; of its diameter for
wheels up to 50 cm (20 in.) in diameter or not more than /g,
of this diameter for larger wheels, and which is used for
coping, cutting, grooving, jointing or slotting operations;
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[New paragraph 7.]

7. The moving parts of protective devices, such as doors,
cylinder covers and fly-wheel covers, the weight of which might
cause danger to the personnel, shall be balanced so that their
movement cannot cause shock or dangerous pressures.
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(c) the term “ disc grinder ” means a power-driven, rotatable disc
faced with bonded abrasives, mounted on either a horizontal
or a vertical spindle and used for grinding or polishing metal
or other surfaces on the face of the disc;

(d) the term “ grindstone ” means a power-driven, rotatable wheel
cornposed of natural or artificial sandstone, including a metal
wheel or cylinder fitted with blocks of natural or artificial
sandstone, and used for grinding purposes;

(e) the term “ polishing wheel ” means a power-driven, rotatable
wheel composed in whole or in part of textile fabric, felt,
leather, paper, wood or other material, with a glued coating
of abrasive particles on the periphery of the wheel, and used
for polishing or light grinding of metal or other materials;

(f) the term “buffing wheel ” means a power-driven, rotatable
wheel composed of laminated felt or cotton-sheeting discs with
mild abrasive compounds applied loosely on the periphery of
the wheel, and used for obtaining highly-finished surfaces on
metal or other materials;

(g) the term “ belt grinder ” means a machine tool equipped with
a power-driven flexible, abrasive-coated belt, used for polish-
ing or light grinding of metal or other surfaces;

(k) the term “ sanding machine ” means a machine equipped with
a power-driven belt, disc or drum covered with sandpaper or
other abrasive-coated material, and used for smoothing and
polishing wooden surfaces;

(¢) the term “ tumbling barrel ” means a power-driven, rotatable
or. reciprocating cylinder, mounted on a frame and used for
cleaning and polishing small castings or other parts, etc., by
tumbling them against one another with or without added
cleaning or abrading materials.

General Provisions

2. (1) Every care shall be taken to position abrasive wheels
8o as to reduce to a minimum the damage resulting from violently
projected fragments of the wheel if the wheel should burst. When
the work allows, the direction of rotation of the wheel shall also
be determined by the same consideration.

(2) All floor stands for grinding, polishing or buffing equipment
shall be rigidly constructed, sufficiently heavy for the wheels,
discs, tables, or drums used, and securely mounted on substantial
foundations to withstand vibration.

3. Bearing boxes on grinding, polishing or buffing equipment
shall be of sufficient length to provide an ample bearing surface,
and shall be adjustable for take-up.

4. Bearings on grinding, polishing or buffing equipment shall
be kept properly adjusted and well lubricated.

5. Protection for the heads and eyes of workers on or around
grinding, polishing or buffing equipment shall be provided, and
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used, and the protective devices shall comply with the require-
ments of Chapter XIV of this Code.

6. Suitable hoods, properly connected to exhaust systems
that will effectively remove at their point of origin the dust and
dirt particles generated, shall be provided for equipment used in
grinding, polishing or buffing operations, except where—

(a) a liquid is used at the point of grinding, polishing or buffing
contact;

(b) the equipment is used occasionally only for grinding tools used
in a shop and such occasional use of the total equipment does
not exceed the equivalent of one operator for a period of two
hours in every consecutive eight hours.

7. Where suction hoods on grinding, polishing or buffing
equipment form all or part of the machine guards, they shall be
of sufficient strength to serve effectively the purpose of guards.

8. Suction hoods and exhaust systems shall conform to the
provisions of Section 2 of Chapter XIII of this Code.

Protective Devices for Abrasive Wheels

9. Abrasive wheels, except wheels used for internal grinding
or wheels 50 mm (2 in.) or less in diameter, shall be provided
with the most efficient protection against injury from wheel break-
age that the work will permit.

10. Protection hoods shall be used on abrasive wheels wherever
possible.

11. Where the employment of hoods on abrasive wheels will
interfere with the work, protection flanges shall be provided and
where cup, cylinder or sectional ring wheels are used, protection
chucks or bands may be substituted.

Protection Hoods

12. Protection hoods for abrasive wheels, which may also
serve as exhaust hoods, shall consist of a peripheral band and
two side members, securely connected and enclosing the wheel as
closely as the work will permit, including spindle ends, nuts, and
flange projections.

13. Protection hoods for abrasive wheels shall be so constructed
that it is not necessary when changing wheels to detach the peri-
pheral band from the side member which is connected to the
machine.

14. Hoods for abrasive wheels over 15 ¢m (6 in.) in diameter
shall be made of cast steel or fabricated from wrought iron, steel
castings or structural steel; for wheels 15 cm (6 in.) or less in
diameter, use may be made of materials such as malleable iron or
aluminium where they are shown to have sufficient toughness for
the purpose.
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15. Protection hoods for abrasive wheels shall be of sufficient
strength to withstand the impact of and retain the pieces of the
wheel should it break in operation; steel castings not less than
10 mm (34 in.) thick or structural steel not less than 5 mm (%/,4 in.)
thick may be considered adequate for hoods housing wheels over
30 em (12 in.) and not more than 40 cm (16 in.) in diameter and
10 em (4 in.) in thickness.

16. Protection hoods for cutting wheels more than 30 cm
(12 in.) in diameter, 12 mm (1% in.) or less in thickness, and
operated at 70 m/sec. (14,000 ft./min.) or more, shall be fabricated
of structural steel ranging from 3 to 6 mm (15 to 1 in.) in thickness.

17. The distance between new abrasive wheels and the inside
of the peripheral bands shall not exceed 38 mm (11 in.), and the
inside width of the hoods shall not exceed the thickness of the
wheels by more than—

(a) 38 mm (114 in.) for wheels less than 30 em (12 in.) in dia-
meter; and
() 50 mm (2 in.) for wheels 30 cm (12 in.) or more in diameter.

18. Protection hoods for abrasive wheels shall be so constructed
that the peripheral band can be adjusted to the constantly decreas-
ing diameter of the wheel by means of an adjustable tongue, or
its equivalent, so that the angular protection specified in para-
graphs 19 to 23 of this Regulation will be maintained throughout
the working life of the wheel and the maximum distance between
the wheel periphery and the tongue or the end of the peripheral
band at the top of the opening will at no time exceed 6 mm (1} in.).

19. On bench and floor stands for abrasive wheels the top of
the opening in the hood exposing the face of the wheel shall not
be more than 65° above the horizontal plane of the spindle, and
the exposure ordinarily shall not exceed 90° but may be increased
to 125° where the nature of the work requires contact with the
wheel below the horizontal plane of the spindle.

20. In operations where the grinding is done on the tops of
abrasive wheels, the opening in the hood shall be as small as
possible and shall not exceed 60°.

21. On cylindrical grinding machines the top of the opening
in the hood shall not be more than 65° above the horizontal plane
of the spindle, and the exposure shall not exceed 180°.

22. On cutting machines, and on surface grinding machines
that employ the wheel periphery, the top of the opening in the
hood shall not be less than 15° below the horizontal plane of the
spindle, and the exposure shall not exceed 150°.

23. On swing-frame and portable grinding machines the top
half of the wheels shall be protected at all times, and the exposure
shall not exceed 180°.

24. Protection hoods for abrasive wheels shall be so mounted
as to maintain proper alignment with the wheels, and the strength
of the fastenings shall exceed the strength of the hood.
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25. Where coolants are used on abrasive wheels, the hoods
should be designed to ensure proper drainage of the coolants.

26. Centreless grinding machines shall be provided with hoods
for both grinding and regulating wheels.

Additional Enclosure

27. All cutting machines which are so designed that the
material being cut travels under the wheel or the wheel travels
above the material permitting a relative horizontal traverse be-
tween the wheel and the work of more than 25 ¢m (10 in.) and
which use solid cutting wheels 25 cm (10 in.) or more in diameter,
shall be provided, in addition to the protection hood, with an
enclosure so arranged that it surrounds the working parts of the
machine when it is in operation; such enclosure may consist of a
set of heavy screen panels suspended from above and extending
from a height of approximately 2.5 m (8 ft.) above the floor to
or below the level of the table on which the work is placed.

Flanges

28. Abrasive wheels, unless mounted in chucks, cemented to
metal backs, or otherwise securely mounted on spindles, shall be
mounted between flanges.

29. Tapered flanges shall be of steel.

30. The two flanges for the same wheel shall be of the same
diameter, and the bearing surfaces shall be so designed that, when
tightened up, full annular contact with the wheel will be assured.

31. Straight or tapered flanges shall be recessed at least 1.5 mm
(/16 in.) on the side next to the wheel, leaving bearing surfaces
next to the rim with minimum radial widths ranging from 3 mm
(14 in.) for flanges 25 mm (1 in.) in diameter to 75 mm (3 in.)
for flanges 60 c¢m (24 in.) in diameter, and with maximum widths
twice the minimum widths.

32. Straight flanges of the adaptor and sleeve types shall be
recessed so that there will be no bearing on the sides of the wheels
within 3 mm (13 in.) of the holes.

33. Where protéction hoods are employed, the diameter of
straight flanges for straight-sided wheels, with small holes that fit
directly on the machine spindles or arbors, shall be not less than
one-third the diameter of the wheels.

34. Adaptor flanges for straight-sided wheels with holes larger
than the machine spindles or arbors shall be used only in connection
with protection hoods, and their diameter shall be not less than—

(a) 50 mm (2 in.) larger than the hole diameter for wheels up
to 60 cm (24 in.) in diameter; or

(b) 75 mm (3 in.) larger than the hole diameter for wheels over
60 cm (24 in.) in diameter.
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35. Sleeve flanges for mounting wheels with holes larger than
the machine spindles or arbors on precision grinders shall be used
only in connection with protection hoods and their diameter shall
be not less than—

() 50 mm (2 in.) larger than the hole diameter for wheels up
to 20 cm (8 in.) in diameter; or

(4) 65 mm (215 in.) larger than the hole diameter for wheels
over 20 e¢m (8 in.) in diameter.

Protection Flanges

36. Where wheels 16 e¢m (6 in.) or more in diameter are not
provided with protection hoods, chucks, or bands, they shall be
mounted between protection flanges, preferably of the tapered type.

37. Protection flanges shall cover all but a rim having a
maximum width of—

(a) 38 mm (1% in.) on wheels 15 ¢m (6 in.) in diameter;
() 50 mm (2 in.) on wheels 20 em (8 in.) in diameter;
(¢) 65 mm (2% in.) on wheels 25 ¢cm (10 in.) in diameter;

(d) 75 mm (3 in.) on wheels 30 to 75 e¢m (12 to 30 in.) in dia-
meter; and
(¢) 100 mm (4 in.) on wheels 90 c¢m (36 in.) in diameter.

Cup, Cylinder and Sectional-Ring Wheels
38. Cup, cylinder and sectional-ring abrasive wheels shall be—

(a) protected by hoods; or
(b) enclosed in protection chucks; or
(¢) surrounded with protection bands.

39. Not more than one fourth of the original height of cup,
cylinder or sectional-ring abrasive wheels shall protrude beyond the
protection: Provided that—

(a) where the thickness of the rim of the wheel is less than 50 mm
(2 in.), the maximum distance which the wheel may protrude
shall not exceed a dimension equal to the thickness of the rim;
and

(5) where the thickness of the rim of the wheel is 50 mm (2 in.)
or more, the wheel may protrude not more than 50 mm (2 in.)
beyond the protection.

40. Protection hoods used on cup, cylinder and sectional-ring
wheels shall conform to the requirements of paragraphs 12 to 26
of this Regulation.
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41. Where the chuck which holds a cup, cylinder or sectional-
ring wheel is the only protection, it shall be so designed that the
jaw will at all times protect the wheel up to the point specified
in paragraph 39 of this Regulation.

42. Protection bands for cup, cylinder and sectional-ring wheels
shall be made of wrought iron or steel plate, with a minimum
thickness of—

(a) 1.5mm (*/, in.) for wheels less than 20 ¢m (8 in.) in diameter;

(b) 3 mm (!/; in.) for wheels 20 to 60 cm (8 to 24 in.) in diameter;
and

(¢) 6mm (}/,in.) for wheels 60 to 75 cm (24 to 30 in.) in diameter.

43. Protection bands for cup, cylinder and sectional-ring wheels
shall be—

(a) continuous;

(b) bent to conform as closely to the periphery of the wheel as
practicable;

(c) fastened together so as to leave the inside of the band free
from projections; and

(d) of sufficient width to provide the protection specified in
paragraph 39 of this Regulation.

Mounting of Abrasive Wheels

44. Abrasive wheels shall be carefully inspected before mount-
ing to make sure that they have not been injured in transit,
storage, or otherwise.

45. In the inspection of abrasive wheels, the wheels should
be suspended and tapped gently with a light implement, such as
the wooden handle of a screw driver for light wheels, or a wooden
mallet for heavy wheels, and if they sound cracked they shall not
be used.

46. Washers or flange facings of compressible material shall
be fitted between the abrasive wheels and their flanges.

47. The diameter of washers used in mounting abrasive
wheels shall not be smaller than the diameter of the flanges, and
the thickness shall not exceed 0.65 mm (}/,, in.) for blotting paper
or 3 mm (Y in.) for rubber or leather.

48. If flanges with babbit or lead facings are used, the thick-
ness of the facings shall not exceed 3 mm (15 in.).

49. All surfaces of abrasive wheels, washers, and flanges in
contact with one another shall be free from foreign material.

50. Driving flanges for abrasive wheels shall be keyed, pressed,
screwed or shrunk on to the spindles, and the bearing surfaces
shall run true and at right angles to the spindles.
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51. Abrasive wheels shall neither be forced on the spindles
nor be too loose, but shall fit freely, and the soft metal bushings
shall not extend beyond the sides of the wheels.

52. Allowance for mounting fit of abrasive wheels shall be
made in the wheel holes and not in the wheel mounts.

53. Spindle end nuts shall be. tightened only sufficiently to
hold the flanges in place against abrasive wheels, as excessive
clamping strain is liable to damage the wheels.

54. Where hoods are used on abrasive wheels, care shall be
taken to see that the hood is properly replaced after mounting a
new wheel.

Spindies

55. (1) Spindles for abrasive wheels shall be made of steel
and be of such diameter as to ensure rigidity and freedom from
vibration due to flexure.

(2) The minimum diameters of spindles for the various dia-
meters and thickness of abrasive wheels operating at speeds up
to 35 m/sec. (7,000 ft./min.) shall be in accordance with the
dimensions specified in Tables 1 and 2 of Appendix I of this Code.

56. Heavier spindles shall be used for abrasive wheels oper-
ating at speeds exceeding 35 m/sec. (7,000 ft./min.) having regard
to the design of the machines, the type of bearings, and the quality
of materials and workmanship.

57. An abrasive wheel larger than that specified by the
machine manufacturer shall not be used on any machine.

58. Abrasive wheel spindles shall be so threaded that the
nuts on both ends will tend to tighten as the spindle revolves.

59. The length of the thread on an abrasive wheel spindle
shall be such that, when the wheel is mounted and the spindle
nut is tightened against the flange, the full length of the nut bears
on the spindle threads.

Work Rests

60. Work rests for abrasive-wheel machines shall be—
{a) substantially constructed;
(b) shaped to fit the contour of the wheel; and

(¢) securely fixed in position as close as possible to the wheel,
and in no case more than 3 mm (14 in.) from the wheel.

61. Adjustments of work rests on abrasive-wheel machines
shall not be undertaken while the wheels are in motion.



62 MACHINE GUARDING

Operating Speed

62. (1) Abrasive wheels shall be tested by the manufacturer
at such speeds exceeding the operating speed as are determined
by the competent authority.

(2) Tables 3 and 4 in Appendix I to this Code may serve
as a guide in determining the speed at which wheels should be
operated and tested.

63. (1) An abrasive wheel shall not be operated at a speed
in excess of that guaranteed by the manufacturer, which operating
speed shall be clearly marked on the wheel.

(2) A wheel on which such speed is not clearly marked by the
manufacturer shall not be used.

64. Machine spindle speeds shall be tested and found correct
for the size of abrasive wheel to be operated, before the wheel is
mounted, and shall not be changed as the wheel is reduced in
diameter, except by persons specially assigned for this purpose.

65. Where an adjustable speed motor is used on abrasive-
wheel machines, either an interlocking device shall be provided to
ensure that the motor cannot be run at a speed excessive for the
wheel used, or the control device shall be enclosed in a locked case
and the speed changed only by a person authorised to do so.

66. Abrasive wheels used in factories, such as sawmills, where
other operations may result in fluctuations of the general power
supply which might give rise to overspeeding should be provided
with driving power from an independent source that will assure
a constant speed.

Operations

67. Work shall not be forced against cold abrasive wheels, as
when starting in the morning in cold rooms or on new wheels that
have been stored in cold places, but shall be applied gradually,
allowing the wheel to warm up so as to avoid the danger of breakage.

68. All abrasive wheels should be run at full operating speed
for at least one minute before applying the work, during which
period no person shall be permitted to be directly in line with
the wheel.

69. Grinding on the flat sides of straight abrasive wheels shall
not be permitted, except on wheels designed for side grinding,
and care shall be taken to avoid striking the sides of wheels when
grinding castings suspended from chain blocks, or during other
operations.

70. Abrasive wheels should be tested for balance at least once
a week and trued if necessary.

71. Abrasive wheel dressers, except the diamond type, shall
be equipped with guards over the tops of the cutters to protect
the operators from flying particles.
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72. Abrasive wheels used in wet grinding shall never be
allowed to stand partly immersed in water, as the watersoaked
part may throw the wheel dangerously out of balance.

73. Coolant boxes on wet grinding machines that are not
designed so as to provide a constant supply of fresh coolant, shall
be thoroughly drained at the end of each day’s work and provided
with a fresh supply just before starting again.

Disc Grinders for Metal Work

74. Protection hoods for horizontal single-spindle disc grinders
shall enclose the whole disc, except for an opening on the grinding
side no larger than is required for the work.

75. Protection hoods for horizontal double-spindle disc grinders
shall enclose both discs and the grinding chamber, except for
openings as small as possible for passing the work through the
chamber.

76. Protection hoods for vertical spindle grinders shall cover
the top of the disc including the revolving head and as much of
the periphery of the disc as the nature of the work will allow.

Grindstones

77. Natural stone wheels should not be used for production
purposes where the use of abrasive wheels is practicable.

78. Grindstones should be provided with substantial hoods, in
order to minimise the risk of contact with tke revolving wheels
and the risk of bursting wheels.

79. Grindstones shall be mounted between flanges of generous
proportions, which shall be securely fixed to support the stones
and connect them rigidly with the arbors.

80. Double thicknesses of leather or rubber should be used
for gaskets between the grindstones and each of their flanges, but
wooden washers 12 to 25 mm (15 to 1 in.) in thickness may be
substituted. '

81. Grindstones shall not be operated at speeds exceeding—

(a) 17.5 m/fsec. (3,500 ft./min.) for hard stones; and
(b) 15 m/sec. (3,000 ft./min.) for soft stones.

82. Grindstones shall not be left standing in water as this
results in lack of balance.

.83. Grindstones should be tested regularly for balance and
trued if necessary.

84. Dressing uneven surfaces on revolving grindstones by
means of bars, pipes, rods, or strips of metal held against the high
spots of the stones should not be permitted.

85. If grindstones are badly worn out of shape, they should
be roughly trued by kacking and finished smoothly with wheel
dressers.
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86. Any dressing of grindstones shall be carried out under
efficient exhaust draught to remove the dust.

Polishing and Buffing Wheels

87. Spindles of polishing and bufling wheels shall be so guarded
as to prevent contact with them, whether a wheel is mounted on
the spindle or not.

88. The diameter of flanges for laminated polishing and
buffing wheels ordinarily should be not less than one-third the
diameter of the wheels. '

89. When applying chromium oxide, iron oxide, lime, tripoli,
or other mild abrasives to revolving buffing wheels, the sides of
the cakes or sticks should be held lightly against the periphery
of the wheels in such manner that they will not be caught on the
wheels.

Sanding Machines for Woodworking

90. Belt sanders shall be provided with guards enclosing both
pulleys and covering the edges of the unused run of the belts.

91. Disc sanders shall be provided with guards enclosing the
revolving discs, except such portion of the working side as may
be necessary for the application of the work to be finished.

92. Where tables are used on horizontal-spindle disc sanders—

(a) all parts-below the plane of the table shall be enclosed;

(b) above the table the peripheries, the backs, and as much as
possible of the working faces of the discs shall be enclosed ; and

(¢) the spaces between the revolving discs and the edges of the
tables shall not be greater than 3 mm (14 in.).

93. Drum sanders shall be provided with guards enclosing the
revolving drums, except such parts above the tables as may be
necessary for contact with the work to be finished.

94. Feed rolls on drum sanders shall be provided with semi-
cylindrical guards of heavy material, adjustable to the size of
stock being finished and firmly secured to the frame of the machine,
to prevent the fingers or hands of the operators from coming in
contact with the rolls at any point.

95. The delivery side of drum sanders shall be provided with
a metal extension of the take-off table, hinged to the frame of the
machine so as to prevent the fingers of takers-off from being caught
between the stock and the edge of the table when short pieces are
being sanded.

96. All types of sanding machines shall be provided with
suction hoods properly connected to effective exhaust systems
installed in conformity with the provisions of Section 2 of Chap-
ter XIII of this Code.
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Tumbling Barrels

97. Horizontal revolving or reciprocating tumbling barrels
used for cleaning and polishing shall be enclosed or guarded to
sufficient height to prevent any person from coming in contact
with the tumblers when they are in motion.

98. Doors or gates to the enclosures shall be so interlocked
with the driving machinery of the tumblers that—

(a) the doors or gates cannot be opened while the tumblers are
in motion; and

(b) the tumblers cannot be started while the doors or gates are
open.

99. Tumblers shall be provided with a substantial device, such
as a worm gear, rack, barrel, or hand-wheel locking bar, to prevent
movement of the drums while being loaded or unloaded.

100. Tumbling barrels shall be—

(a) dust-tight, and directly connected to efficient exhaust systems
for removal of dust; or

(b) enclosed in dust-tight booths or rooms, connected to efficient
exhaust systems.

ReGguLaTION 92. AGITATORS, MIXING MACHINES
AND DruM MIXERS
Definitions
i. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ agitator ” means a tank or other container equipned
with blades or paddles fixed to revolvable shafts, or ofher
simple mechanical devices, for stirring and mixing liquids *vith
other liquids or with solid substances;

(b) the term “ mixing machine ” means a stationary or por.able
machine equipped with power-driven mixing arms, paiddle
wheels, or other devices for blending and mixing liquid or
solid substances or combinations of these;

(¢) the term “ drum mixer " means a power-driven, rotatable,
horizontal or vertical cylinder for mixing various substances.

General Provisions

2. Where practicable, all mixing operations involving libera-
tion of dust, fumes, gases, mists or vapours shall be effected in
closed apparatus.

Open-Top Agitator and Mizing Tanks
3. When the top of an open agitator tank, beater tank or

paddle tank is less than 4 m (40 in.) above the floor or working
level, adequate standard railings shall be installed on all open sides.

b
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4. When the top of an open tank is less than 15 em (6 in.)
above the floor level, standard toeboards shall be provided.

Agutating Devices

5. Unless agitating devices are removable or equipped with
individual stop controls, they shall be provided with power cut-
offs that will prevent the accidental starting of the ploughs, pro-
pellor blades or spiral stirrers during cleaning or repair of the
containers.

6. Machines with mechanical agitating or stirring devices
installed for use with removable bowls shall be provided with
interlocks to prevent access to such devices whilst in motion.

Candy Pullers

7. Adequate guards, such as a frame around the base of the
machine that will operate a stop switch upon slight pressure, shall
be provided for candy pullers to protect workers from contact with
the revolving mixing arms which project above the machine.

Dough Mizers in the Food Industry

8. Dough mixers shall be provided with tight-fitting covers
of substantial material over the tops of the mixing bowls.

9. Horizontal non-tilting dough mixers provided with fixed
covers shall be equipped with valve-controlled feed to and discharge
from the mixers.

10. Horizontal non-tilting dough mixers provided with hinged
or removable covers shall be equipped with interlocking devices,
so arranged that—

(a) the cover cannot be opened until the blade-driving mechanism
has been stopped; and

(b) the blades cannot be set in motion again until the cover is
in place on the mixing bowl.

11. Horizontal tilting-type dough mixers, in which the rotat-
ing blades are not used for discharging, shall be provided with
interlocking devices or automatic power cut-offs which—

(a) will disconnect the power from the mixing blades when the
bowl starts to tilt; and

(b) will prevent application of the power again until the bowl has
been returned to its operating position.

12. Horizontal tilting-type dough mixers that are cleared by
rotating the blades while the bowls are in the tilted or unloading
position shall be provided with interlocked covers which will
prevent access to the rotating blades while the bowls are in the
vertical position but will allow a limited amount of opening of
the cover for the discharge of the dough when the bowls are
tilted.
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13. Cake mixers, cream beaters, marshmallow beaters, choco-
late-paste mixers, and other food-industry mixers of the dough-
mixer type, which present crushing or shearing hazards between
the blades or between the blades and the bowls, shall be equipped
with safety devices conforming to the requirements relating to
dough mixers in paragraphs 8 to 12 of this Regulation.

Dough-Mizer Types in Other Industries

14. Safety devices, conforming to the provisions for dough-
mixers in paragraphs 8 to 12 of this Regulation, shall be provided
for mixing machines of the dough-mixer type used in other indus-
tries, such as—

(a) machines for compounding ingredients of lacquers, paints and
plastics;

(b) machines for incorporating raw rubber with sulphur or other
fillers; '

(¢) machines for mixing asphalt materials in the coating of roofing
paper or roofing felt; and

(d) machines for mixing foundry moulding sand.

15. Where the operations on dough-mixer types of machines
in any industry involve the liberation of dust, fumes or gases, the
mixers shall be provided with covers.

Sand Mizers

16. Wheel or edge runner mills for mixing foundry moulding
sand or similar materials shall be guarded by screen enclosures or
by other effective means, such as a properly designed plough guard
extending from the centre of the mill to the outer circumference
of the path of travel of the wheels to push out of the way any
person who happens to be too close to the danger point of the
wheels; where the pans of such mills rotate, they shall be guarded
by screens extending at least to the height of the edge of the pan.

17. Sand mixers should be self-discharging; if they are not
self-discharging, they shall be equipped with discharging gates
and workers shall be prohibited from shovelling sand out of the
mills during the mixing operation.

18. Sheet-metal cones shall be provided and used for the
sampling of sand in sand mixers, and workers shall be prohibited
- from putting their hands inside the mixers while the blades are
in motion.

Pug Mills
19. Pug mills, used for working up ground clay into a homo-
geneous mass for moulding of brick or pottery, shall be provided
with—
(a) covers projecting at least 10 cm (4 in.) beyond the opening
on all sides and placed not more than 20 cm (8 in.) above
the machine or floor; or
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(b) substantial gratings, with bars not more than 10 ¢cm (4 in.)
apart, covering all openings; or

(¢) hoppers, completely surrounding the opening through which
the machine is fed and extending not less than 90 ¢cm (36 in.)
above the upper level of the opening.

Beaters

20. Beater engines, such as are used in the pulp and paper
industry for hydrating pulp and mixing it with chemicals, or in
the chemical industry for pulping cellulose nitrates for use in
explosives, lacquers or plastics, shall be provided with covers over
the beater rolls, substantial enough to resist the impact of any
bars or knives that might be thrown out of the rolls.

21. Wooden paddles, which shall be kept in good condition
and free from slivers, shall be used to remove congestions in front
of the beater rolls, and the use of valve hooks or pieces of wire
or metal for such purpose shall be prohibited.

Paddle Vats and Mizing Drums in the Leather-Producing Industry

22. Paddle vats and revolving horizontal drums, used in the
tanning of leather, shall be enclosed or guarded, and provided
with interlocks and locking devices conforming to the requirements
relating to tumbling barrels of paragraphs 97 to 99 of Regulation 91.

Mizing Drums in Other Industries

23. Enclosures, guards, interlocks and locking devices, con-
forming to the requirements relating to tumbling barrels of para-
graphs 97 to 99 of Regulation 91 shall be provided for revolving,

-horizontal, mixing drums used in other industries, such as—

(a) barattes or tumblers for preparing alkali-cellulose xanthate
or similar materials;

(b) paste mixers for preparing lead-oxide paste for storage-
battery grids;

(¢) malting drums for mechanical malting of barley in the manu-
facture of malt liquors;

(d) ordering or conditioning drums for moistening of tobacco
leaves; and

(¢e) rotary drum-dyeing machines with perforated, horizontal
drums revolving in dye vats or troughs.

Recuration 93. CastinG, ForGING AND WELDING
EqQuiPMENT
Definitions
1. In this Regulation the following terms have the meanings
hereby assigned to them:
(a) the term * casting equipment ” means equipment -used in

foundries for shaping metal by pouring or pressing it, while
molten, into suitably shaped moulds and permitting it to
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solidify, excluding sand mills (classified under “ agitators,
mixing machines, and drum mixers ”), moulding machines
(classified under “ presses”), cleaning equipment (classified
under “ screening and separating machines ), and conveyors
(classified separately);

(b) the term “ forging equipment ” means equipment used in
forge shops for shaping heated or cold metal by hammering or
pressing, excluding rolling equipment (classified under “ rolls ”);

(c) the term “ welding and cutting equipment ” means equipment
used for heating metallic parts locally to a molten state by
means of electrical energy or high-temperature flames, for
fusing the parts together with or without pressure, or for
cutting metal.

General Provisions

2. Where technically possible, all casting, forging, or welding
equipment generating or releasing fumes, gases, smoke or vapours
in quantities tending to injure the health of the workers, shall
be provided with suction devices, to remove such fumes, gases,
smoke, or steam at their point of origin by exhaust hoods and
exhaust systems conforming to the requirements of Section 2 of
Chapter XIII of this Code.

3. All floors, gangways, aisles and pits in which molten metal
is being handled or welding is performed shall be kept free from
pools of water and undue dampness.

4. Foundry melting furnaces and forging heating furnaces shall
conform to the requirements of Chapter VIII of this Code con-
cerning furnaces.

5. Protection for heads and eyes of employees in casting,
forging and welding operations, protective clothing and other
personal protective equipment shall be provided, and used, and
the protective devices shall comply with the requirements of
Chapter XIV of this Code.

Ladles

6. Tilting-type foundry ladles of not more than 900 kg
{2,000 1b.) capacity, mounted on stationary supports or trucks or
handled by overhead cranes or trolleys and-used for the distribution
of molten metal, for reservoir or mixing purposes, or for handling
of slag, may be of either the hand-shank type or the gear-operated
type; when the capacity is 900 kg (2,000 1b.) or more they shall
be of the gear-operated type.

7. Hand-shank foundry ladles shall be equipped with manually-
operated safety locks.

8. Gear-operated foundry ladles and all mechanically or elec-
trically operated ladles shall be equipped with automatic safety
tocks or brakes, to prevent overturning and uncontrolled swaying.

9. Gearmg of tilting mechanisms on foundry ladles shall be
enclosed with standard machinery guards of solid material.
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10. Single-shank foundry ladles shall be equipped with metal
shields.

11. Bails (or suspensions) and trunnions of bottom-pouring
foundry ladles and of all other types that are suspended by bails,
shall be examined daily for possible defects or excessive wear.

12. Foundry ladles shall be-—

(a) properly dried, preferably in ovens or outside the foundries,
to prevent explosions of molten metal; and

(b) kept in a dry place when not in use.

Centrifugal Casting Machines

13. Pouring mechanisms and inclined tracks or tilting plat-
forms of horizontal centrifugal machines for casting of pipe or
other cylindrical hollow shapes shall be enclosed with standard
machinery guards.

Drop Hammers and Forging Hammers — All Types

14. All foot-operated hammers shall be equipped with sub-
stantial guards—

(a) over the tops of the trip pedals; and
(b) over the extension of the pedals at the rear.

15. All hammers should be provided at the back with suitable
guards for stopping pieces of flying scale, arranged to permit easy
access to the dies through being—

(a) pivoted on one side; or
(b) supported on portable floor standards; or
(c) suspended from the ceiling.

16. Die keys for hammer heads shall be made of open-hearth
material and machined accurately to fit the notches, with the
edges tempered and bevelled.

17. Die keys for hammer heads shall not project so as to
endanger workers.

18. Before changing dies or making adjustments or repairs on
drop hammers or forging hammers, except hammers provided with
an automatic locking arrangement for the ram, the ram shall be
securely locked by a device strong enough to withstand safely the
weight of the ram, plus the maximum steam or air pressure in
the case of a steam hammer or air hammer, such as—

(a) a timber, preferably of hardwood, with a metal ferrule on
each end and a handle on the side; or

(b) a pipe, with a flange at each end; or

(c) a rail or structural shape, carefully squared at both ends.
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19. When hammers are not in use, they should be left with
the upper die or the ram resting on the bottom.

20. Compressed air, or preferably suction, should be used
instead of scale brushes for removing scale from hammer anvils.

21. Scale brushes, where used, and oil swabs for oiling hammer
dies shall be provided with handles of sufficient length to enable
the operators to reach the full length of the die or anvil without
placing hands or arms between the dies.

Steam and Preumatic Hammers

22. Admission pipe lines for steam or pneumatic hammers
shall be equipped with conveniently located stop valves, which
shall be closed and preferably locked during the changing of dies,
the carrying out of repairs, and the performance of other work on
hammer or dies.

23. Where the steam pressure available for steam hammers
18 higher than the pressure for which the hammer was designed,
a reducing valve or an automatic regulating valve supplemented
by a safety valve shall be installed.

24, Steam pipes to hammers shall be—

(2) placed in floor trenches where practicable, or otherwise pro-
tected at points exposed to contact; and

(b) provided with proper supports to prevent failure, excessive
vibration, or expansion.

25. Where cylinders on steam hammers are not equipped
with self-draining arrangements, they shall be provided with drain
cocks piped to sumps or drain pipes.

Mechanically-Operated Hammers
26. (1) Hammers operated by direct mechanical power shall
be provided with means for disconnecting the power, such as—
(a) a suitable switch where -an individual motor drive is used;
(b) a proper belt shifter where fast and loose pulleys on the
counter shaft are used; or
(c) a clutch on the driving pulley, with the proper means of
operation.

(2) Each of these arrangements shall be provided with suit-
able means for locking or latching the starting devices in the
“Off ” position.

27. Mechanically-operated hammers with which only one hand
is used for holding the material, shall be provided with—

(2) a safety stop, dog or catch, which will prevent the ram from
coming down until such device has been released and is held
out of the way by the other hand; or

(b) a hand lever instead of the pedal for tripping the hammer.
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28. Mechanically-operated hammers where neither hand is
used for holding the material shall be provided with safety stops
or tripping levers, or both, so arranged that the simultaneous use
of both hands is required to trip the hammer.

29. Where springs are used for suspending the rams on
mechanically-operated hammers, the springs shall be enclosed by
standard machinery guards.

Board Drop Hammers

30. Board drop hammers shall be equipped with permanent
overhead platforms provided with standard railings and toeboards
and with fixed ladders, for use in oiling, adjustment of the rolls
and other work.

31. Board drop hammers shall be provided with screen guards
above the heads of the workers.

Hydraulic Forging Presses

32. (1) Where the operating valves are not part of or attached
to the frames of hydraulic forging presses, the valves shall be so
located that the operator will have a clear and unobstructed view
of the press when standing in the usual operating position.

(2) Where an arrangement as required in paragraph (1) is not
practicable, a mirror affording a full view of the press shall be
installed in front of the operator.

Mechanically-Operated Forging Presses

33. Vertical forging presses operated by direct mechanical
power should be equipped with automatic or semi-automatic feed-
ing devices where the operations will permit, supplemented by
guards, barriers or enclosures in front of the rams.

34. Where manual feeding is necessary, mechanically-operated
forging presses shall be provided with suitable gate guards, inter-
locked enclosure guards or two-handed tripping devices, so designed
that it will be impossible for the operators to place or permit their
hands to remain in the danger zone after the presses have been
tripped.

35. On vertical forging presses the openings between the
bottoms of ram enclosures or gate guards and the work or working
surfaces shall not exceed 10 mm (34 in.), and the tops of the
enclosure guards shall extend at least as high as the upper limits
of the rams.

36. Vertical forging presses shall be equipped with non-repeat
devices by which the pedals or operating levers are disconnected
after each stroke.

37. Relief springs on cold-heading or similar forging presses
shall be enclosed by standard machinery guards.
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[New text of paragraphs 44~47.]

Welding Equipment—All Types

44. Welding and cutting operations shall be prohibited in
proximity to places where combustible materials are stored, and
in proximity to materials and plant where explosive or flammable
dusts, gases or vapours are likely to be present or given off, except
with special precautions.

45. Arc-welding and cutting operations that are carried out
in places where other persons are working or passing shall be
enclosed by means of suitable stationary or mobile screens.

46. Walls and screens of both permanent and temporary
protective enclosures for arc-welding and cutting operations shall
be so painted as to absorb harmful rays and prevent reflection.

47. Suitable incombustible tables, jigs or work-benches shall
be provided for support of small or moderate-sized work during
welding and cutting operations; such operations should not be
undertaken on work resting directly on concrete floors.
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Upsetters

38. Upsetters (horizontal bolt and nut forging machines) shall
be—

(a) provided with cover plates over the slides: and

(b) equipped with a cast-iron safety breaker, inserted between the
frame and the fixed gripping die, to relieve any undue strain
on the machine by jamming of work between the dies.

Bulldozers

39. Bulldozers (heavy bending machines) shall be provided
with guards attached to the moving heads and lapping past the
stationary heads.

Die Blocks for Hammers and Forging Presses

40. Forging-die blocks weighing less than 450 kg (1,000 1b.)
shall be provided with holes in both ends, for insertion of rods to
facilitate lifting and moving the dies.

41. Rod holes in forging-die blocks shall be of such diameter
and depth as to permit the insertion of rods strong enough to
ensure the safe handling of the dies.

42. Transfer trucks, preferably of the elevating-table type,
shall be used for moving forging-die blocks to and from hammers
and presses.

Forging Tools

43. For placing or removing material in forging operations
suitable tools such as long-handled tongs for feeding of hammers;
tongs, pliers, sticks, or picks for feeding of presses; and tongs or
steel forks for handling hot metal on the floors, shall be furnished
and ‘used.

Welding Equipment — All Types
44. Welding and cutting operations shall be prohibited iu

areas containing combustible materials or in proximity to explosive
or flammable dusts, gases or vapours.

45. Welding and cutting operations that are carried out in
places where persons other than the welders are working or passing
shall be enclosed by means of suitable, stationary or portable
screens at least 2.15 m (7 ft.) in height.

46. Walls and screens of both permanent and temporary
enclosures for welding and cutting operations shall be painted
with black or dark grey, flat paint to absorb the harmful light
rays and prevent reflection.

47. Suitable metal-covered tables, jigs or work-benches shall
be provided for support of small or moderate sized work during
welding and cutting operations; such operations should not be
undertaken on work resting directly on concrete floors.



74 MACHINE GUARDING

48. (1) Welding or cutting operations on containers filled with
explosive or flammable substances shall be prohibited.

(2) Subject to such conditions as the competent authority
may impose, the provisions of subparagraph (1) shall not apply to
the following welding operations when carried out by experienced
persons:

(a) the repair by the electric welding process of water-sealed
gas-holders;

(b) the repair in an open situation of gas mains;

where such gas-holders or gas mains contain town gas, coal gas,
furnace gas, or similar flammable gas, other than acetylene, at
more than atmospheric pressure.

49. Welding or cutting operations on any container that has
held explosive or flammable substances shall only be undertaken
after—

{a) the container has been—
(i) thoroughly cleansed by steam or other effective means;
and
(i1) found, by air tests, to be completely free from combus-
tible gases or vapours; or
(b) the air in the container has been replaced by an inert gas.

Ozy-Acetylene Welding and Cutting Equipment

50. Acetylene cylinders whether filled or empty shall not be
stored—

(a) in rooms where welding or cutting work is being done; or

{&) in rooms containing oxygen cylinders unless separated from
them by a fire-resisting partition.

51. Acetylene cylinders when in use shall be kept in an up-
right position.

52 (1) Both acetylene and oxygen cylinders when in an
upright position shall be held by straps, collars or chains to pre-
vent them from falling over, and such cylinders shall not be dropped
or subjected to heavy blows.

{2) The devices for holding the cylinders shall be such that
the cylinders can be rapidly removed in case of fire.

53. Specially designed trucks should be used for transporting
acetylene and oxygen cylinders in industrial establishments; where
an acetylene cylinder and an oxygen cylinder are mounted together
on a truck or carrier, a partition of asbestos or other non-com-
bustible material shall be installed between the cylinders, which
shall be so placed that the acetylene valve outlet nipple is directed
away from the oxygen cylinder.

54. Protection caps on acetylene and oxygen cylinder valves
shall be screwed on firmly when the cylinders are being moved or
are not in use.
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[New text: paragraphs 48-54.]

48. Welding or cutting operations on containers filled with
explosive or flammable substances shall be prohibited except in
certain particular cases where all appropriate safety precautions
have been taken, and subject to any conditions imposed by the
competent authority, in particular, for—

(a) the repair by the electric welding process of water-sealed
gasholders, where such gasholders contain town gas, coal gas,
furnace gas or similar flammable gas, other than acetylene,
at more than the atmospheric pressure;

(b) wurgent repairs in the open air of gas mains; where such gas
mains contain town gas, coal gas, furnace gas or similar
flammable gas, other than acetylene, at more than atmospheric
pressure; and

(¢) such repair of pipes in oil refineries as is essential for safety.
49. Welding or cutting operations on any container that has

held explosive or flammable substances or in which flammable

gases may have been generated shall only be undertaken after—

(a) the container has been—
(1) thoroughly cleansed by steam or other effective means;
and
(ii) found by air tests to be completely free from combus-
tible gases or vapours; or
(b) the air in the container has been replaced by an inert gas.

Gas Welding and Cutting Equipment

50. Except when in use, cylinders containing combustible
gases shall not be kept in rooms where welding or cutting work
15 being done, and oxygen cylinders shall be kept separated from
all other cylinders.

51. (1) Acetylene cylinders, when in use, shall be kept in
such a position that the head is higher than the base (foot).

(2) Liquefied gas cylinders shall be kept in a vertical or
nearly vertical position.

52. (1) Gas cylinders shall not be allowed to fall over and
shall not be dropped or subjected to violent shocks.

(2) Cylinders in use shall be held in position by straps, collars
or chains to prevent them from falling over.

(3) The devices for holding the cylinders shall be such that
the cylinders can be rapidly removed in case of fire.

53. Suitably designed equipment shall be used for transpor-
ting gas cylinders in industrial establishments.

54.- Protective caps on gas cylinder valves shall be in position
when the cylinders are being moved or are not in use.
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[New text of paragraphs 55, 58 and 59.]

55. Gas cylinders shall be kept at a safe distance from all
operations which produce flames, sparks or molten metal or cause
excessive heating of the cylinders.

58. (1) The hose lines for conveying acetylene and oxygen
from supply piping or cylinders to burners shall be of different
colours.

(2) Screwed couplings on these hoses shall have different
threads and shall be plainly marked to avoid interchanging the
hose. :

59. Welding or cutting burners shall not be hung from
regulators or other equipment on the gas cylinders; in the case
of a prolonged stoppage of work they shall not be laid down until
the gases have been completely shut off.
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55. Where portable acetylene and oxygen supply equipment
is used, the cylinders shall be kept at a safe distance from all
operations which produce flames, sparks or molten metal or result
in excessive heating of the cylinders.

56. Oxygen cylinders shall not be handled with oily hands or
gloves, and grease or oil shall not be used as a lubricant on the
valves, fittings, gauges or the regulating equipment.

57. Acetylene and oxygen pipe lines from generators or
manifolds shall be painted with distinctive colours for identification.

58. Hose lines for conveying acetylene or oxygen from supply
piping or cylinders to burners shall be of different colours; coup-
lings shall have different threads and should be plainly marked to
avoid interchanging the hose.

59. Welding or cutting burners shall not be laid down until
the gases have been completely shut off, and shall never be hung
from regulators or other equipment so as to come in contact with
the gas cylinders.

Arc Welding and Cutting Machines

60. Motor generators, rectifiers, or transformers in arc welding
or cutting machines, and all current-carrying parts, shall be pro-
tected against accidental contact with uninsulated live parts.

61. Ventilating slots in transformer enclosures shall be so
designed that no live part is accessible through any slot.

62. Frames of arc-welding machines shall be effectively
grounded.

Hand-Operated Arc Welding Equipment

63. Cable connectors used in arc-welding circuits shall be
carefully insulated on the supply side.

64. The outer surface of electrode holders including the jaw
so far as possible, shall be fully insulated.

65. Electrode holders should be provided with discs or shields,
to protect the hands of the operators from the heat of the arcs.

Resistance Welding Machines

66. In resistance welding machines, all current-carrying parts
except the welding contacts shall be completely enclosed.

67. Resistance welding machines shall be equipped with line-
disconnecting switches, located at or near the machines.

68. Power lead terminals shall be securely attached with
screws and bolts, and plugs shall not be used except for control
circuits.

69. Automatic and semi-automatic resistance welding ma-
chines shall, where practicable, be equipped with gate guards or
two-handed tripping devices, so designed as to prevent the hands
of the operator from reaching in the danger zone after the pressure
control has been actuated.
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REecuraTioN 94. CrusHERS, GRINDING MiLLs AND PULVERISERS
Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ crusher ” means a machine ordinarily used for
reducing solid, dry materials of 1.5 m (60 in.) or less diameter
by pressure, impact or friction, to sizes ranging from 5 to
15 em (2 to 6 in.);

(b) the term “ grinding mill ” means a machine ordinarily used
for reducing materials of 15 em (6 in.) or less diameter to
coarse powder so that approximately 90 per cent. will pass
through a 4 mesh/cm (10 mesh/in.) screen, or for grinding of
wet materials, but excludes crushing rolls consisting of two
or more rolls mounted upon horizontal shafts revolving in
opposite directions (classified under “ rolls ”);

(c) the term “ pulveriser ” means a machine ordinarily used for
reducing coarse powders or materials to a fine state or for
fine grinding of wet materials.

General Provisions

2. Where practicable, all crushing, grinding and pulverising
operations involving liberation of dust shall be effected in dust-
tight equipment, and, if necessary, the plant shall be equipped
with an effective exhaust system.

3. Moving parts of crushers, grinding mills and pulverisers
constituting a hazard shall be enclosed with standard machinery
guards; where enclosures are not practicable, such parts shall be
surrounded by standard railings, including toeboards, if the moving
parts are less than 15 c¢cm (6 in.) above the floor level.

4. Where practicable, crushers, grinding mills and pulverisers
should be provided with mechanical feeding devices.

5. Where manually fed hoppers on crushers, grinding mills or
pulverisers are so located that the operators may fall or step into
. them, the opening shall be covered or surrounded by standard
railings and toeboards.

6. Every crusher, grinding mill or pulveriser driven from a
common line shaft shall be provided with a positive acting and
Jocking belt shifter or friction clutch, so that the machine—

(a) can be stopped instantly in an emergency; and
(&) cannot be started .again until the shifter or clutch is released.

7. Grinding chambers and all equipment for grinding or
pulverising dry combustible substances within such chambers shall,
wherever practicable, be of brass, bronze or other non-sparking
material.
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8. The grinding and pulverising of materials producing
explosive dusts shall be carried out in special equipment and the
operations shall be conducted in conformity with the requirements
of Regulations 189 and 193.

9. Combustible material delivered to grinding mills or pulver-
isers shall be passed over self-cleaning magnetic separators of
sufficient size to ensure the removal of nails, wires and other
ferrous material.

10. Magnetic separators used in connection with grinding or
pulverising operations shall be provided with interlocks which will
stop the flow of material when the separator fails to function, or
with suitable alarm systems which will be automatically actuated
in such cases.

11. Where a group of grinding mills or pulverisers handling
combustible materials discharges into a common spout or conveyor,
each machine should be isolated by individual rotary valves or
choke sections in the spout or conveyor.

12. Where no permanently installed travelling or other cranes
are available, provision should be made for the installation and
use of chain or other hoists of ample lifting capacity in all cases
where heavy parts have to be dismantled or replaced on any
machine or installation.

Crushers

13. Where material for crushing has not previously been
reduced to suitable sizes, the top of the crusher shall be covered
with a grid on which the material can be dumped and broken.

14. Crushers shall, where necessary, be provided with a
substantial guard which will protect workers from hazards created
by flying material.

15. Work above open tops of gyratory crushers shall be per-
formed only by workers provided with, and using, safety belts
and life lines attached to substantial anchorages.

16. When it is necessary to punch or push down or rearrange
jammed material in gyratory crushers—

(a) the crusher shall be stopped; and
(b) long, light rods shall be employed for moving the material.

17. When it is necessary to turn large pieces of material in
the feeding hoppers of gyratory crushers by means of power or
chain hoists, long and light rods ending in hooks shall be used for
pulling the chains under the objects.

Edge Runners, Dry Pans and Wet Pans

18. Edge runners, dry pans and wet pans shall be enclosed
with standard machinery guards, so designed that they will prevent
workers from being caught by the grinding wheels, scrapers, grind-
ing pans or beds.
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19. Workers shall be prohibited from reaching into edge
runners, dry pans and wet pans to remove objects or to empty
the machines while they are in operation.

20. Accessible discharge openings on edge runners, dry pans
and wet pans shall be so designed or guarded that the hands of
"the workers cannot come into contact with the moving parts of
the machines.

Ball, Tube and Compartment M:lls

21. Standard machinery guards or standard railings shall be
provided on both sides of ball, tube or compartment mills with
bottoms less than 2.6 m (8 ft. 6 in.) above the floor level.

22. Passageways under ball, tube or compartment mills shall
be provided with standard machinery guards on both sides and
on top.

23. Repairing of ball, tube or compartment mills or removal of
their doors or manhole covers shall not be undertaken until the power
has been shut off and the mill locked against accidental starting.

24. Wedges used for loosening doors on ball mills shall be
attached to the covers by means of flexible wire rope or chains,
or be held by tongs during the operation, so as to prevent them
from flying out and striking the workers.

Paper Pulp Grinders

25. Wood grinders for the production of mechanical paper
pulp, when driven by waterwheels, shall be equipped with governors
which will limit the speed of the grinding wheels to the speed
recommended by the manufacturers.

26. Centre-pocket doors of three and four-pocket pulp grinders
shall be provided with pins or counterweights, to prevent the doors
from falling on the hands of the workers while filling the pockets.

Other Grinding Mills and Pulverisers

27. Unless mechanical feeding devices are provided, hoppers
on bark grinders, cage disintegrators, centrifugal roll mills, colloid
mills, cone mills, hammer mills, ice crushers, and ring-roll mills
shall be of such size and arrangment that the fingers of the operators
cannot come into contact with the moving parts.

28. Manually-fed, power-driven meat or other food grinders
of the worm type shall be provided with feed throats, perma-
nently attached to the worm casings, with openings not exceeding
5 c¢m (2 in.) in diameter at a distance of at least 15 cm (6 in.) above
the worm.

Skull Crackers (Drop Balls, Scrap Drops)

29. Skull crackers for breaking castings or scrap shall not be
permitted inside factory buildings.
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30. Drop pits for skull crackers shall be surrounded on all
sides by substantial enclosures of concrete, steel or wood of sufli-
cient height to protect workers in the vicinity or passers-by from
injury by flying fragments of metal.

31. Adequate arrangements shall be made so that all operators
working skull crackers as well as other employees shall be clear of
the breaking area.

RecurarioNn 95. DRIiLLING, BoriNg AND TURNING MACHINES

Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

{a) the term “ drilling machine ” means a machine tool equipped
with a rotatable spindle ordinarily carrying pointed or fluted
cutting tools for drilling holes in metal, wood or other sub-
stances, but which also may be used with appropriate tools
for mortising, counterboring, countersinking, reaming, routing
or tapping;

(b) the term “ boring machine ” includes machine tools equipped
with rotatable spindles carrying internal-cutting boring bars
for enlarging and finishing the surfaces of holes in metal,
and machines with rotatable spindles carrying boring bits
for boring holes in wood or other soft substances;

(c) the term “ turning machine ” means a lathe or screw-cutting
machine equipped with a spindle for rotating metal or wooden
workpieces about a horizontal or vertical axis in turning or
facing operations, but which also may be used with appropriate
tools for boring, drilling, knurling, metal spinning, or thread
cutting.

)

General Provisions

2. Power gears, spindles, universal joints, and shafting on
drilling, boring, and turning machines shall be protected with
standard machinery guards.

3. Where cone pulleys and belts are used on drilling, boring
and turning machines for changes of speed for spindle and feed
motions, the pulleys and belts shall be guarded in accordance with
the requirements of paragraphs 13 and 14 of Regulation 79.

4. Where counterweights are used on drilling, boring and turn-
ing machines, they shall—

(a) be rigidly attached to the bars; or

(b) if suspended by chains or ropes, be enclosed to floor level
with standard machinery guards.
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5. Workers shall be prohibited from attempting to change or
adjust cutting tools or cutting-tool holders on drilling, boring and
turning machines until the power has been cut off and the machine
is stopped.

Drilling and Boring Machines

6. Chucks used for holding tools in drilling and wood-boring
machines shall be of a safety type, without projecting parts.

7. Drills, reamers and taps for metal work or wood-boring
bits, when used in single-spindle horizontal drilling and wood-boring
machines should, if possible, be enclosed, except at the point of
contact, with efficient guards.

8. Drills, reamers and taps for metal work, or wood-boring
bits, when used in single-spindle vertical or radial drilling and wood-
boring machines should, if possible, be enclosed in efficient guards.

9. Spindle or driving heads on radial drilling machines shall
be enclosed.

10. Suitable clamps, jigs or fixtures shall be provided and
used for holding work-pieces on vertical drilling-machine tables, so
as to prevent the work from turning with the drills.

11. Where the operator is liable to be injured by projecting
parts of the work, rotating horizontal tables on vertical metal-
boring mills shall be surrounded by standard machinery guards,
extending above the top of the work on the tables; the guards
may be of two or more sections and hinged to the frames of the
machines so as to afford easy access for adjustments or repairs.

12. Riding on work-tables of vertical metal-boring mills while
the machines are in operation shall be prohibited, unless the
operator has complete control of the machine from his position.

13. Where practicable and necessary, drilling and boring
machines should be equipped with suction hoods, properly con-
nected to efficient exhaust systems that will remove dust and
fumes at their point of origin; catch boxes for the removal of
cuttings should be fitted in the exhaust system.

14. Brushes shall be provided and used for removing drillings
from workpieces on drilling and boring machines.

Lathes — Metalworking

15. Lathe dogs on horizontal metalworking lathes shall be
provided with countersunk setscrews or so designed that there
are no protruding parts.

16. The tops of chucks and face plates on horizontal metal-
working lathes should be covered with standard machinery guards
which should comprise movable sections.

17. Horizontal metalworking lathes should be provided with
automatic brakes, and workers should be prohibited from placing
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their hands on lathe chucks for holding workpieces, or on face
plates, unless the power has been cut off.

18. Where horizontal metalworking lathes are located near
aisles or passageways, or parallel to each other and close together,
adjustable screens shall be installed where necessary to prevent
{lying chips from striking persons passing by or workers on other
athes.

19. Rotating horizontal tables of vertical metalworking lathes
shall be guarded in conformity with the requirements relating to
drilling and boring-machine tables in paragraph 11 of this Regu-
lation. '

20. Turret lathes and other machines in which the rotating
stock bar extends beyond the end of the machine, shall be provided
with substantially supported, tubular guards covering the project-
ing stock bar.

21. Automatic metalworking lathes and similar machines shall
be equipped with splash guards and pans for catching cutting oil
thrown or running from the tools.

Lathes—Woodworking

22. Cutting heads on wood-turning lathes, whether rotating
or not, shall be covered as completely as possible by hoods or
shields, which should be hinged to the machines so that they
can easily be thrown back for making adjustments.

23. Shoe-last and spoke lathes, wood-heel turning machines,
and other automatic wood-turning lathes of the rotating knife
type shall be equipped with hoods enclosing the cutter blades
completely except at the contact points while the stock is
being cut.

24. Lathes used for turning long pieces of wood stock held
only between the two centres shall be equipped with long curved
guards extending over the tops of the lathes, to prevent the work-
pieces from being thrown out of the machines if they should
become loose.

25. Guards covering the workpieces on wood-turning lathes
should be constructed of expanded metal or other suitable material
which will permit observation of the turning operations.

26. Wood-turning lathes shall be equipped with suction hoods,
properly connected to efficient exhaust systems that will remove
at their point of origin the chips and dust produced.

27. Where suction hoods on wood-turning lathes form all or
part of the guards for the cutting heads, they shall be of sufficient
strength to serve effectively the purpose of guards.

6
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REGULATION 96. MiILLING MaAcHINES, PLANERS AND SHAPERS

A. Metalworking
Definitions
1. In Part A of this Regulation the following terms have the
meanings hereby assigned to them:

(a) the term “milling machine ” means a machine tool, ordinarily
used for shaping and dressing external or internal surfaces of
metal stock secured to a fixed, sliding or rotating table or
held between centres, by means of a multi-toothed cutter
mounted on a rotatable, horizontal or vertical spindle, but
which may also be used with appropriate tools for boring,
drilling or internal slotting;

. (b) the term “ planer ” means a machine tool used for surfacing
and shaping large metal stock, secured to a horizontal table
that reciprocates under an adjustable cutting head provided
with stationary cutting tools, which usually cut only while
the table is moving in one direction;

(¢) the term “ shaper ” includes slotters and means a machine
tool used for surfacing and shaping external or internal metal
parts, secured to an adjustable horizontal table, by means of
cutting tools with bevelled edges or a series of teeth, clamped
to rams that reciprocate horizontally or vertically over the
working surfaces, usually cutting only on the power stroke of
the ram.

General Provisions

2. Work to be machined in milling machines, planers and
shapers shall be clamped securely to the tables or angle plates, or
fastened tightly in special holding devices suitable for the opera-
tions.

3. Workers shall be prohibited from attempting to change
stop dogs or make adjustments to the work or to the cutting tools
on milling machines, planers or shapers, until the machines have
been stopped.

4. Rotating horizontal tables on vertical milling machines
and shapers shall be guarded in conformity with the requirements
in paragraph 11 of Regulation 95 relating to drilling and boring
machine tables.

Milling Machines
5. The cutter-driving mechanisms and the power-feeding

mechanisms for the table movements on milling machines shall be
enclosed—

(a) in the milling machine housings; or
(b) with standard machinery guards.
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6. Milling cutters for external operations, mounted on hori-
zontal arbors or spindles shall be provided with strong guards of
suitable material—

(a) enclosing the cutting surface except the part necessarily
exposed for the milling operations and extending on each
side of the cutters to the ends of the arboror to the arbor
supports; or

(b) enclosing the cutter completely but opening automatically to
a sufficient extent to permit the cut to be made as the work
approaches the cutter.

7. Heads on vertical milling machines shall be enclosed.

8. Hand wheels for horizontal or vertical adjustment mech-
anisms on milling machines shall be—

(a) mounted on the shafts by means of clutches or ratchet devices
80 that the wheels do not revolve when the automatic feed is
used; or

(b) provided with removable handles fitted with compression
springs so that they will not remain on the wheels unless
held in place by the operators.

9. Workers on milling machines shall be prohibited from
attempting to remove chips from workpieces near the cutters
until the machines have been stopped.

10. Brushes shall be provided and used for removing chips
from workpieces on milling machines.

11. Automatic milling machines shall be equipped with splash
guards and pans for catching cutting lubricants thrown or running
from the tools.

Planers

12. Openings in bed frames on metal planers shall be covered
with sheet-metal panels, fastened securely in place.

13. Openings in metal-planer housings less than 2 m (6 ft. 6 in.)
above the floor level shall be covered.

14. Exposed reversing dogs on sides of metal planers shall be
covered.

15. Metal planers should have at least 60 cm (24 in.)
clearance on the sides and ends of travel of the reciprocating
tables or the work thereon, which clearance shall be permanently
maintained.

16. Where the clearance between the ends of tables on metal
planers, or the work thereon, and walls or other fixed objects is
less than 60 cm (24 in.), standard guard rails shall be provided
across each side of such clearance space.



84 MACHINE GUARDING

17. Riding on worktables of metal planers while the machines
are in operation shall be prohibited: Provided that such riding
may be allowed where the nature of the operations makes it
necessary.

Shapers

18. Crank mechanisms, gear drives, hydraulic drives and
screw drives for the tool-carrying rams of metal shapers shall be
enclosed in housings.

19. Rams on horizontal metal shapers shall be provided with
effective guards for the full length of their stroke.

20. Counterweights on vertical metal shapers or slotters shall
be attached to the frames of the machines by means of chains.

Broaching Machines

21. Broaching machines shall be enclosed in housings, leaving
exposed only the broaching tools and the work-holding fixtures.

22. Broaching machines shall, where necessary, be provided
with exhaust systems for the removal of chips, dust and fumes at
the bottoms of vertical machines and at one end of horizontal
machines.

B. Woodworking
Definitions
23. In Part B of this Regulation the following terms have the
meanings hereby assigned to them:

(a) the term “ planer ” means a machine for smoothing or surfac-
ing the sides and edges of wooden stock and reducing it to
required thickness and width as it is being carried on or over
horizontal tables past cutting knives fastened in cutter heads,
in rotating cylinders or on rotating spindles mounted on
sliding frames; it includes planing machines, jointers, matchers,
panel raisers, stickers, tenoners and timber sizers;

(b) the term “shaper” (spindle moulding machine) means a
machine for cutting and shaping the edges of wooden stock
pushed against cutting knives which are mounted on one or
two revolving vertical spindles projecting above the horizontal
tables.

Planers and Shapers — General Provisions

24. Woodworking machines which constitute a hazard because
the tools continue to rotate after the power is cut off shall be
equipped with effective brakes.

25. Cylinders and spindles which hold woodworking cutting
tools shall be equipped, if necessary, with a locking device to
prevent them from moving when the cutters are being changed,
except in cases where they are effectively held in position by the
brakes of the machine.
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26. Wood planers and shapers should be provided with suction
hoods, properly connected to efficient exhaust systems that will
remove at their point of origin the chips, dust, shavings or slivers
produced.

27. Suction hoods and exhaust systems shall conform to the
requirements of Section 2 of Chapter XIII of this Code.

Planers (Jointers)

28. Overhand planers with horizontal heads shall be equipped
with cylindrical cutting heads provided with slots or throats not
exceeding 13 mm (% in.) in width.

29. Overhand planers with horizontal cutting heads shall be
provided with—

(a) vertically and laterally adjustable substantial covers over the
section of the heads in front of the guides, having front
edges shaped to allow easy insertion of work passed under
them; and

(b) substantial covers protecting the section of the heads behind
the guides, regardless of the position of the latter.

30. On overhand planers table openings shall be as small as
possible, and the clearance between the edge of the opening and
the cutter edge shall in no case exceed 3 mm (14 in.).

31. Where cutter knives on overhand planers are exposed
beneath the tables, they shall be guarded.

32. Wood planers with vertical heads shall be provided with
hoods, which may be exhaust hoods, so arranged as to enclose the
whole revolving head except a slot of sufficient width for the
application of the material to be planed.

33. Machines equipped with either sectional or solid feed
rolls shall be provided with anti-kickback devices placed in front
of the feed rolls.

34. Push blocks, fitted with handles and pressure shoulders,
shall be provided, and used, when pieces less than 45 cm (18 in.)
in length are machined on hand-fed wood planers.

35. Where automatic feeding devices are used on wood planers,
the feeding mechanisms shall be guarded by metal shields or hoods
leaving only the space required for the insertion of the wood.

Grooving and Tenoning Machines

36. Cutting heads and knives on grooving and tenoning
machines shall be protected by hoods securely fastened to the
machine and constructed of sheet steel, at least 3 mm (14 in.) in
thickness or other material of equal strength.

37. Feed rolls on grooving and tenoning machines shall be
guarded by metal strips or bars fastened to the frames carrying the
rolls and so arranged as to remain in adjustment for any thickness
of stock.
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38. Where the top feed rolls on grooving and tenoning ma-
chines are corrugated, the guards shall be extended over the tops
of the rolls.

39. Feed chains and sprockets of double-end tenoning machines
and of stave croziers shall be completely enclosed, except for the
portion of the chain used for conveying the stock.

40. Rear ends of tenoning machine frames, over which the
feed conveyors pass, should be extended so that the stock on
leaving the machines will be guided to points where it can be
safely removed.

Wood Shapers (Spindle Moulding Machines)

41. Cutting knives on wood shapers and similar machines shall
be of such design and so locked in position as to prevent them
from flying out of the heads.

42. 'Wood shapers and similar machines, if not automatically
fed, shall be provided with guards for the cutters, extending
- well beyond the sweep of the longest knife and adjustable to the
height of the work, such as—

(a) guards which exert the necessary pressure for holding the
workpiece against the table and the guide, and which can be
rapidly adjusted according to the nature of the work; or’

(&) other types especially designed for the particular kind of
work to be done.

43. Metal guards placed close to the cutters shall be faced
with wood.

44. Where workpieces for wood shapers and similar machines
are too small to afford a secure handhold at least 30 cm (12 in.)
away from the cutters, they shall be clamped securely in jigs
or fixtures before being machined except in cases where the machines
are guarded in accordance with paragraph 42 (a) of this Regulation.

Combined Machines

45. (1) Combined machines having a number of tools shall
be s0 constructed that only one tool can be used at a time, and it
is possible to disengage each tool separately.

(2) Each tool on combined machines shall be provided with the
protective devices prescribed for non-combined machines.

RecuraTioNn 97. PackiNG AND WRAPPING MACHINES

Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:
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(a) the term “ filling machine ” means a machine for filling bottles
or other containers with liquids, by gravity or under pressure,
for preservation or for transport;

(b) theterm “ packing machine ” means a machine for filling cans,
cartons, sacks or other containers compactly and securely
with powdered, solid or semi-liquid materials for preservation
or for transport;

(¢) the term “ sealing machine ” means a machine for covering
or closing the filling openings of filled or packed containers;

(d) the term “ wrapping machine ” means a machine for covering
articles to be packed or for covering filled or packed containers,
and for securing the wrappings.

General Provisions

2. All dangerous moving parts of carton, cloth-bag, paper-
bag and sack-filling, weighing and sealing machines, and of carton-
ing, labelling, tying and wrapping machines, shall be provided
with guards that will prevent the fingers or any other part of the
body or the clothing of operators from being caught by them.

3. All bevel or other gears on roller conveyors carrying
bottles, cans, cartons, glasses, or jars between the various individual
machines for packing and wrapping operations, or between success-
ive units in automatic combination machines, shall be covered
with standard machinery guards extending under the bottom
where the gears mesh.

4. Conveyor systems used for handling containers and materials
during packing and wrapping operations shall conform to the
requirements of Section 2 of Chapter IX of this Code.

5. Conveyors used for carrying filled bottles, jars, or other
glass containers shall be provided with side rails at a suitable
distance above the conveying surface, to prevent the containers
from tipping over and falling off.

6. Workers shall be prohibited from attempting to clear jams,
remove obstructions, or adjust articles on automatic or semi-
automatic packing and wrapping machinery without first stopping
the machinery.

Bottle-Filling and Bottle- or Jar-Capping Machines

7. Filling stations on pressure bottling machines shall be
provided with enclosures extending at the sides and rear from the
base of the machine to at least 10 cm (4 in.) above the top of the
bottle, and so arranged that each bottle, when being filled, will
be similarly covered on the side facing the operator.

8. Enclosure guards on bottling machines shall be of—
(a) sheet metal not less than 1.25 mm (0.05 in.) in thickness or

screen of equal strength when bottling is done under pressures
up to 5 kg/em? (75 Ib./sq. in.); and
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(b) sheet metal not less than 2.5 mm (0.1 in.) in thickness or
screen of equal strength when the pressure exceeds 5 kg/cm?
(75 1b./sq. in.).

9. Bottle-corking, bottle-capping and jar-capping machines
shall be provided with enclosures conforming to the requirements
of paragraphs 7 and 8 of this Regulation.

10. Bottle-corking, bottle-capping and jar-capping machines
shall be provided with tables or other devices for supporting the
bottles or jars firmly during corking or capping operations.

11. Suitable tongs shall be provided and used for removing
fragments of broken bottles or jars from filling and corking or
capping machines, and all glass fragments shall be promptly
deposited in suitable containers located conveniently for the
purpose.

Can-Filling and Can-Closing Machines

12. Automatic or semi-automatic can-filling, can-tipping, can-
sealing, and can-seaming machines shall be entirely enclosed,
except for openings necessary for the intake and discharge of the
containers.

13. Vacuum can-sealing machines should be provided with
small windows in the tops of the exhaust chambers for observation
of the sealing process while the doors are closed.

14. Where cans aré¢ sealed by soldering or by the use of
cements, the can-sealing machines or units shall be provided with
exhaust devices for the removal of fumes.

15. The use of cement or cement solvents containing benzol
or other toxic materials in can-sealing machines shall be prohibited.

16. Steam pipes and heated surfaces of can-filling and can-
closing machines shall, so far as practicable, be enclosed in insu-
lating material, and the hot water or steam shall be so disposed
of as not to endanger workers.

Sack-Filling Machines

17. Sack-filling machines shall be provided with hinged
transparent guards in front of the filling spouts.

Labelling Machines

18. Labelling machines for carbonated beverage bottles shall
be provided with enclosures complying with the requirements of
paragraphs 7 and 8 of this Regulation.

Wrapping Machines

19. Knives for cutting wrappers from paper rolls in wrapping
machines shall be so located and guarded that the hands of the
operators cannot come in contact with them while the machines
are in operation.
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[New text of para;graphs 4 and 5.

4. (1) Cylinder and beater covers and doors to dust grids
on opening, picking (scutching) and carding machines shall be
provided with interlocks that will prevent—

(a) opening of the covers or doors while the.cylinders or beaters
are in motion; and

(b) movement of the machines by power while the covers or doors
are open.

(2) The bolts aﬁd nuts used in the interlocking mechanism
shall be of a special type which can be removed only with a master
key and not with an ordinary spanner, so as to prevent workmen
from tampering with them, or else they shall be riveted.

5. Doors and inspection openings in dust trunks or other
delivery ducts following porcupine or similar cylinders on opening,
picking (scutching), carding and Garnett machines shall be so
placed that the cylinders and fans cannot be reached through them,
or other effective measures shall be taken to prevent access to the
cylinders and fans while these are in motion.
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Nailing Machines

20. Nailing machines for fastening lids on packed wooden
cases should be provided with transparent shields or fine-mesh wire
guards in front of the machines.

21. When necessary to adjust hammer rods on foot-operated
nailing machines or to clear fouled nails, an effective device shall
be provided for locking the operating treadle.

RecuLAaTION 98. OPENING, PICKING (SCUTCHING),
CArRDING AND CoMBING MACHINES

Definitions

1. In this Regulation the term “opening, picking (scutching),
carding and combing machines ” means machines used principally
in the manufacture of textiles and in working upholstery fillings,
to loosen and separate animal or vegetable fibrous materials, to
remove undesirable matter or to arrange the fibres in a parallel
direction into a ribbon-like form for spinning.

General Provisions

2. Cylinders, beaters and similar working parts of opening,
picking (scutching), and carding machines shall be—

(a) enclosed in housings which will prevent the escape of dust
as far as practicable;

(&) where necessary, connected to exhaust systems for the removal
of the dust, in accordance with the requirements of
Section 2 of Chapter XIII of this Code.

3. All the appliances used in the pneumatic conveyance of
textile material to and from opening machines, and for the removal
of dust extracted in these machines or from picking (scutching),
and carding machines shall be so arranged as to reduce to a
minimum the amount of dust or fibre escaping into the atmo-
sphere of any occupied room.

4. Cylinder and beater covers and doors to dust grids on
opening, picking (scutching), and carding machines shall be
provided with interlocks that will prevent—

(2) opening of the covers or doors while the cylinders or beaters
are in motion; and

() movement of the machines by power while the covers or
doors are open.

5. Doors and inspection openings in dust trunks or other
delivery ducts following porcupine or similar cylinders on opening,
picking (scutching), carding, and Garnett machines shall be
so placed that the cylinders cannot be reached through them,
or other effective measures shall be taken to prevent access to the
cylinders while the latter are in motion.
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6. All belts, pulleys, gears, chains, sprocket wheels and other
dangerous moving parts on opening, picking (scutching), carding
and combing machines shall, unless covered by the machine
housings, be enclosed with standard machinery guards.

7. Feed rolls on opening, picking (scutching), combing
and Garnett machines, and the licker-in on carding machines
and Garnett machines shall be provided with covers or guards,
so arranged as to prevent contact with the rolls by the workers
while feeding material. )

8. Setscrews on all revolving parts of machines shall either
be made flush or be countersunk, or be securely fenced, unless in
such position as to be equally safe as if they were securely fenced.

Bale Breakers and Openers

9. Bale breakers should be equipped with hopper feed and
with suction removal of the cotton to the openers or to the blending
bins.

10. Openers should be equipped with suction feed from the
bale breakers and with suction removal of the cotton to the picking
machines (scutchers).

11. Where lattices or conveyors are used for feeding bale
breakers or openers, strong grid guards shall be provided over
the lattices or conveyors, extending at least 1.22 m (4 ft.) from
the intake of the feed rolls.

Pickers (Scutchers)

12. Breaker pickers should be equipped with suction feed
from the openers or from the blending bins.

13. The lap forming rolls on intermediate and finishing pickers
(scutchers) shall be provided with guards which—

(¢) move up and down with the weights for the lap rolls; and

(b) prevent access to the lap rolls for starting new laps when the
weights are on.

Carding and Combing Machines

14. The lap or sliver forming rollers on carding, sliver or
ribbon lap, and combing machines shall be provided with a guard
or cover which shall either—

(a) prevent access to the intake of the lap roller and fluted roller
as long as the weighted rack is down; or '

(b) prevent access to the intake of the lap roller and fluted rollers,
and be so locked that the guard or cover cannot be raised
until the machine is stopped and the machine cannot be
started until the guard or cover is closed.
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Cleaning Machinery

9. Moving parts of opening, picking (scutching), carding and
combing machines shall be cleaned only when power is disconnected
and the machine is stopped.

10. Cleaning of stationary parts of opening, picking (scutch-
_ ing), carding and combing machines and of the floor beneath such
machines shall be carried out—

(a) only while the machine is at rest, where there is imminent
risk of contact between the person or anything held in the
hand and moving parts during cleaning; and

() by means.of vacuum devices or brushes when any part is being
cleaned while the machine is in motion.

11. Stripping operations shall not be considered as part of
cleaning of machines.

Bale Breakers and Openers

*{2. Bale breakers should be eqﬁipped with hopper feed and
with suction removal of the cotton to the openers or to the blending
bins.

*13. Openers should be equipped with suction feed from the
bale breakers and with suction removal of the cotton to the picking
machines (scutchers).

*14. Where lattices or conveyors are used for feeding bale
breakers or openers, strong grid guards shall be provided over
the lattices or conveyors, extending at least 1.22 m (4 ft.) from
the intake of the feed rolls.
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Pickers (Scutchers)

*15. Breaker pickers should be equipped with suction feed
from the openers or from the blending bins.

16. Where lattices or conveyors are used for feeding breaker
pickers, strong grid guards shall be provided on the lattices or
conveyors, extending at least 1.22 m (4 ft.) from the 1ntake of
the feed rolls.

*17. The lap forming rolls on intermediate and finishing
pickers (scutchers) shall be provided with guards which—

(@) move up and down with the weights for the lap rolls; and

(b) prevent access to the lap rolls for starting new laps when the
weights are on.

Carding and Combing Machines

18. (1) The lap or sliver forming rollers on carding, sliver
or ribbon lap, and combing machines shall be provided with a
guard or cover which shall either—
(a) prevent access to the intake of the lap roller and fluted roller
as long as the weighted rack is down; or
(b) prevent access to the intake of the lap roller and fluted rollers,
and be so interlocked that the guard or cover cannot be raised
until the machine is stopped and the machine cannot be
started until the guard or cover is closed.
(2) The licker-in cover shall be screwed down so that it
cannot readily be lifted while the machine is in motion.
(3) Covers should be extended as far as is practicable over
the doffer.

19. (1) Each cotton card should be equipped with a stripping
roll or other means of collecting the strippings as they are combed
from the flats.

(2) On operations calling for flat strippings which are allowed
to fall on the doffer cover, where such strippings are removed by
hand the doffer cover shall be kept closed and securely fastened to
prevent it from being opened W%lle the machine is in operation.

Garnett Machines

*20. Open spaces between cylinders and openings in the lower
frames of Garnett machines and ietween the lower frames and the
floor shall be covered with standard machinery guards of sheet
steel not less than 1 mm (0.04 in.) in thickness, or other material
of equal strength.

Cloth Openers

21. A board with a slit in it, to allow the opened cloth to
pass out of it, shall be provided, either in front of the beater which
opens out cloth s0 as to prevent access to the beater, or in front of
the serimp rolls, where the cloth passes over the rolls after leaving
the beater, so as to prevent access to the rolls.
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Garnett Machines

15. Open spaces between cylinders and openings in the lower
frames of Garnett machines and between the lower frames and the
floor shall be covered with standard machinery guards of sheet
steel not less than 1 mm (0.04 in.) in thickness, or other material
of equal strength.

RecuLaTiON 99. PrEsseEs (METAL AND OTHER SUBSTANCES)

Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ press ” means a machine for compressing, cutting,
or shaping metallic or non-metallic substances by pressing,
drawing, or stamping, excluding hammers, forging presses,
bulldozers, and upsetters (classified under “ casting, forging,
and welding equipment ), shearing machines (classified under
“ shears ”), and cylinder or rotary printing presses equipped
with revolving printing or impression cylinders mounted on
horizontal shafts (classified under “rolls ”);

(b) the term “ punch press ” means a press equipped with a ram
or slide and with dies for the purpose of bending, blanking,
coining, curling, cutting, drawing, embossing, extruding,
forming, perforating, piercing, punching, redrawing, reaming
or trimming materials under great pressure;

(c) the term “ hydraulic press ” means a press in which power is
transmitted to the ram by hydrostatic pressure;

(d) the term “ platen press ” means a printing press in which the
paper or other material, supported on flat impression surfaces,
18 forced against the printing surfaces which are supported
on stationary flat beds;

(¢) the term “ mould-making machine ” means a machine used
for ramming moulding sand into foundry moulds by jarring
and mechanical pressure or compressed air;

(f) the term “ core-making machine ” means a machine stamping
" sand to form cores for foundry moulds by jarring and mecha-
nical pressure or compressed air.

General Provisions
2. Presses shall be equipped with means for disconnecting all
power from the machines and from any pulleys on the machines
by—
(a) devices for locking or latching the switches or starters on
individual motor drives in the “ Off ” position; or

(b) fast and loose pulleys, with belt shifters which can be locked
or latched in the “ Off ” position; or
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(¢) belt perches or idler pulleys, to facilitate throwing belts off
and on the drive pulleys; or

(d) clutches on drive pulleys, with clutch handles which can be
locked in the “ Off ” position.

3. All presses, except hydraulic presses, shall be equipped
with effective brakes.

4. Large presses should have some provision for stopping the
press instantly at any point of the stroke.

5. Revolving or reciprocating parts on the sides of presses
located within 2.6 m (8 ft. 6 in.) of the floor or working level,
and not enclosed by the housing of the machine, shall be covered
with standard machinery guards.

Punch Presses — Automatic, Semi- Automatic or Mechanical Feed

6. Punch presses equipped with automatic, semi-automatic
or mechanical feeding devices such as dial feed, slide feed, hopper
feed and automatic roll and strip feed, shall be provided with—

(a) fixed enclosure of the ram, with the opening between the
bottom of the enclosures and the work or the working surface
not exceeding 6 mm (%} in.) and with the top of the enclosure
extending at least as high as the upper limit of the ram; or

() limitation of the ram stroke so that the clearance between the
ram and the die or stripper does not exceed 6 mm (1 in.).

7. Ram enclosures on punch presses shall—

(a) enclose the rear as well as the front and sides of the rams;

(b) be of solid sheet metal, perforated or expanded metal, strong
wires or wire mesh, non-shatterable glass, or transparent
plastics; and

(¢) be so constructed as not to cause eye strain to the operator.

8. (1) Openings in ram enclosures or gate guards on punch
presses shall in no case be of such size, whatever the distance the
guards are from the dies, as would enable any part of the hand to
come within the trapping or nipping area.

(2) Subject to this paragraph, safe measurements are included
as a guide in Appendix II to this Code.

9. In order to prevent the fingers, hair, or clothing of oper-
ators from getting caught, automatic roll feeds on punch presses
shall be provided with complete enclosure of the roll gears and
rolls except for the feed opening.

Punch Presses — Hand-Fed
10. Hand-fed punch presses shall be provided with—

(a) fixed enclosure of the rams or limitation of the ram strokes,
conforming to the requirements of paragraphs 6, 7 and 8 of
this Regulation; or
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(b) an interlocked guard which totally encloses the tools and is
provided with a gate which—

(i) can be opened to give access to the tools only when
the ram is at rest;

(ii) must be closed before the ram can be set in motion;

(iii) shall be interlocked directly with the clutch key or the
clutch key extractor;

(iv) has an additional and separate device for holding the
gate closed when the ram is in motion; and

(v) where possible shall be so designed as to prevent an
accidental stroke of the ram when the normal operating
device is not in the operating position; or

(¢) on presses with a stroke of more than 12.5 ¢m (5 in.), not
including high-speed presses with a variable stroke, an auto-
matic guard which—

(1) will remove the hand from between the tools with a
forward motion;

(i1) shall be positively driven so as to operate on any stroke
of the press, whether intentional or not; and

(1ii} shall be so adjusted as to have sufficient movement and
to operate early enough in the stroke to prevent the
danger of the hand being trapped between the tools.

11. Where necessary special hand tools, such as pushers,
pickers, pliers, tweezers, forks, magnets or suction discs, for placing
and removing material without placing the hands in "the danger
zone, shall also be provided and used.

12. Openings in enclosure guards and gate guards on hand-fed
punch presses shall conform to the requirements of paragraph 8
of this Regulation.

13. (1) In addition to complying with the provisions of
paragraph 10 of this Regulation, large hand-fed punch presses on
which two or more operators are employed shall be provided
with guards, mechanically linked to the ram, which will effectively
prevent the operators and any other employee from remaining
within reach of the ram and dies when there is any danger of
trapping.

(2) If the competent authority so decides, this paragraph
shall not prohibit the use of such presses equipped with two-hand
controls for each operator, if all such controls must be actuated
simultaneously and maintained in action to operate the press,
provided that adequate steps are taken to prevent all persons
other than the operators from being within reach of the press
when it is in motion.

14. Mechanically operated forward moving guards shall be
permitted on hand-fed punch presses only where both sides and
the back of the press are fitted with guards.
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15. Mechanically operated forward movmg guards on hand-fed
punch presses shall be so—

(a) arranged that the operator cannot reach into the danger zone
while the press is in motion;

(b) installed that there is no squeezing point between the guard
and any stationary part of the press; and

(¢) covered with leather or rubber on the parts which may
strike the hands of the operator so as to soften the blow as
much as possible.

16. Hand-fed punch presses equipped with gate guards or
forward-moving guards not connected directly to the ram shall be
provided with non-repeat devices, by which the pedal or the operat-
ing lever is disconnected after each stroke and a positive device
is introduced to stop the press.

17. Non-repeat devices on hand-fed punch presses shall not
be dependent upon the action of any spring except a compression
spring operating in a closely fitting barrel or on a rod and so wound
that the space between the coils is less than the diameter of the
wire.

18. Non-repeat devices on hand-fed punch presses may be
so arranged that they can be rendered inoperative in case conti-
nuous production is desired, subject to the press being otherwise
safeguarded in accordance with the provisions of paragraphs 10
to 15 of this Regulation.

19. Foot-actuated punch presses shall be provided with
substantial guards over the pedals, so constructed that the operator
will have a comfortable position for the foot between press oper-
ations.

20. Levers on hand-actuated punch presses shall be equipped
with spring latches to prevent accidental or premature tripping.

21. Dies for punch presses shall be so designed and constructed
as to provide or permit safeguarding conforming to the require-
ments of paragraphs 6 and 10 of this Regulation.

22. All unnecessary metal on dies for punch presses should
be cut away, especially on the fronts and sides, and the fronts
should be cut at 45° bevel to reduce hazards.

23. Before setting dies in punch presses, or removing them—

(a) adequate means shall be provided to prevent dropping of the
rams; and

(b) except on large presses which cannot be turned by hand, the

power shall be disconnected and the press turned by hand
until proper alignment of the dies is assured.

Hydraulic Punching, Compressing and Ezxpressing Presses

24. Hydraulic presses used for compressing materials or for
expressing liquids from them shall, so far as practicable, be guarded
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Baling Presses

31. (1) Where the moving platforms of baling presses rise
above floor level they shall be provided with smooth aprons to
prevent workers from getting caught between the floor and the
press platform.

(2) The edges of the pit in which the platform moves shall be
chamfered or otherwise guarded so as to prevent a person’s foot
from being trapped between the edge of the pit and the edge of
the platform.

32. Baling presses on which two workers are employed shall
not be started up or down by one of the workers without a signal
from the other, unless they are started up by a device requiring
simultaneous action by both workers.
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in accordance with the requirements of paragraphs 6 to 23 of this
Regulation.

25. Interlocked enclosing guards for hydraulic presses with
downstroking rams shall be provided with means of positively
supporting the ram when the guard is open.

26. Where the operating valves are not part of or attached
to the frames of hydraulic presses—

(a) the valves shall be 80 located that the operator will have a
clear and unobstructed view of the press when standing in
the usual operating position; and

(&) where the operation of the press is not plainly visible, a mirror
affording a full view of the press shall be installed in front
of the operator.

Ezxtruding Presses

27. Horizontal or vertical presses for extruding soft metal,
ceramics, graphite, plastics, rubber, macaroni, or other materials
through specially formed dies by means of compressed air or
hydraulic or steam pressure shall be provided with safety valves
on the receiving lines and pressure gauges readily visible from the
operating stations.

Macaroni Presses

28. Horizontal or vertical presses for extruding macaroni
shall be equipped with two-hand controlling devices for the packers,
to prevent the operators from getting hands or fingers caught
between the packers and the ‘extrusion cylinders.

29. Short-cut macaroni presses shall be provided with guards
in front of the rotating cutting blades.

30. Workers shall be prohibited from attempting to clean
macaroni presses without first stopping the machines and dis-
connecting the power.

Baling Presses

31. Where the moving platforms of baling presses rise above
floor level, they shall be provided with smooth aprons to prevent
workers from getting caught between the floor and the press
platform.

32. Baling presses on which two workers are employed shall
never be started up or down by one of the workers without a
signal from the other.

Core-Making and Mould- Making Machines

33. Core-making and mould-making machines in foundries
shall be provided with two-hand tripping devices, so arranged as
to prevent operators from placing their hands in the danger zone
while the machine is in operation.
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34. Gears, shafts, connecting rods, and other revolving,
reciprocating, or oscﬂlatmg parts on core-making and mould-
making machines in foundries shall be properly enclosed.

35. The return side of bucket elevators for delivery of sand
to foundry mould-making machines shall be—

(a) enclosed with standard machinery guards to a height of not
less than 2.6 m (8 ft. 6 in.) above the floor or working level; or

(b) surrounded by standard guard rails placed not less than 38 cm
(15 in.) or more than 50 cm (20 in.) from the moving parts.

36. Belts or chains, gears or pinions, heads, and sand elev-
ators on sand slingers in foundries, where not covered by housings,
shall be enclosed with standard machinery guards.

37. Locomotive, automotive and tractor types of sand
slingers in foundries shall be provided with wheel guards in front
of all wheels moving on tracks.

38. Moulding-sand handling equipment in foundries shall,
unless the sand contains sufficient moisture to prevent the liberation
of dust—

(a) be enclosed as completely- as possible; and

() be provided with exhaust conforming to the relevant
requirements of Section 2 of Chapter XIII of this Code.

39. Trunnions on foundry flasks or moulds shall be provided
with end flanges with a diameter not less than double the diameter
of the trunnions.

40. Foundry flasks or moulds of large dimensions shall be
provided with loop handles of wrought iron or steel.

Ceramic Moulding Presses

41. Plungers and dies of moulding machines used in the
manufacture of brick, building blocks, drain and sewer pipes,
tile and other ceramic products shall so far as practicable be
guarded in accordance with the requirements of paragraphs 6
to 23 of this Regulation.

42, Such machines shall be equipped with individual driving
mechanisms or with positive acting and locking belt shifters or
friction clutches, so that the machine—

(a) can be stopped instantly in an emergency; and
(b) cannot be started again until the mechanism is released.

43. Vertically operating arms for lifting trays on brick-
moulding presses shall be guarded to prevent risk of injury.

44. Adjustable press plates on brick-moulding presses shall be
provided with substantial handles.

45. Workers shall be prohibited from attempting to change
or adjust press plates on brick-moulding presses, or moulding




REGULATION 99 97

forms in building-block making machines, without first stopping
the machines.

46. Exposed gearing on brick or tile presses and on building-
block making machines shall be enclosed with standard machinery
guards, and the crosshead connecting rods shall be enclosed or
covered with solid or wire-mesh guards.

47. Tamping mechanisms on building-block making machines
shall be covered with standard machinery guards.

Platen Printing, Creasing and Scoring Presses

48. Platen, or job, printing presses and creasing and scoring
presses of the platen type shall, where practicable, be equipped
with automatic feeding devices.

49. Where automatic feeding is not practicable, platen print-
ing, creasing or scoring presses shall be provided with automatic
safety stops operated either by rods or gates which will prevent
the platen from closing if the hand or hands of the operator is
between the platen and the bed.

50. Workers on platen presses shall- be prohibited from
changing formes, making ready, making adjustments to and clean-
ing or oiling the presses without first disconnecting the power.

Box Enders, Corner Stayers and Edge Attaching Machines

51. Box enders, corner stayers and edge attaching machines,
used in the manufacture of cardboard or paper boxes, shall be
provided with—

(a) automatic feeding devices; or

(b) fixed guards, so arranged that the fingers of the operator
cannot come between the head and the anvil; or

(c) automatic devices that will prevent the application of injurious
pressure if the fingers of the operator are between the head
and the anvil.

Embossing or Die-Stamping Presses

52. Embossing or die-stamping presses for leather or paper
products shall be safeguarded in accordance with the requirements
for punch presses of paragraphs 6 to 23 of this Regulation.

Dinking or Clicking Presses

53. Dinking or clicking presses for leather products, textile
fabrics or paper products shall be equipped with—

(a) automatic devices that will prevent the application of injurious
pressure if the fingers of the operator are between the head
and the cutter; or

(b) sliding tables which will not require operators to place their
hands under the beams; or
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(¢) two-hand tripping devices, which will require the removal of
both hands of the operator from the danger zone until the
beam has reached the bottom of its stroke.

54. Where hand dies are used on dinking or clicking presses,
the beam stroke shall be adjusted so that the beam will not come
closer than 75 mm (3 in.) above the table.

55. Hand dies for dinking or clicking presses—

(a) shall be not less than 75 mm (3 in.) in height; and

(b) should be provided with vertical or horizontal handles, placed
at least 12 mm (14 in.) below the tops of the dies.

Garment Presses

56. Garment presses shall be provided with two-hand tripping
devices which will require the removal of both hands of the operator
from the danger zone until the press has closed.

57. Garment presses should be provided with heat insulating
material between the plate on the pressure head and the metal
cover above it.

58. Steam supply pipes for garment presses, when exposed to
contact, shall be covered with heat insulating material.

Recurarion 100. Rorrs
Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ roll ” means a set of two or more cylindrical bodies,
placed a small distance apart and rotatable in opposite direc-
tions to draw metallic or non-metallic material between them
in order to cornpress or crush or shape it, to make it smooth
or glossy, to print on it, or to distribute or to spread a viscous
liquid on its surface, and includes a single roll revolving over
a moving flat bed and used for similar operations;

(6) the term “ calender ” means a machine with smooth rolls
used for pressing cloth, leather, molten glass, paper or rubber;

(¢) the term “ erushing roll ” means a machine ordinarily provided
with corrugated or toothed rolls used for crushing brittle
materials, dry or wet;

(d) the term “ roller mill ” means a machine ordinarily provided
with smooth or corrugated rolls, used for grinding or mixing
chemicals, enamels and paints, food products, printing inks,
rubber, toilet soap and other materials, or for pressing materials
together;

(e) the term “ rolling mill ” means a machine used for reducing
hot or cold metal bars, billets, ingots, plates, rods and slabs
to specified profiles or sections or for finishing such materials
by passing them through a set or train of driven rolls;
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”

(f) the term “ cylinder press ” means a printing press in which
the paper or other material is supported on revolving cylinders
and forced against printing surfaces supported on reciprocating
flat beds;

(g) the term “ rotary press ” means a printing press in which the
paper or other material, supported on revolving cylinders,
is forced against printing surfaces also supported on revolving
cylinders.

General Provisions

2. Belts, couplings, flywheels, gears, pinions, pulleys, shafts,
sprockets, wobblers and other revolving or reciprocating parts on
the sides of the machines, if located within 2.6 m (8 ft. 6 in.) of
the floor or working level and not enclosed by the housing of the
machines, shall be covered with standard machinery guards.

3. Rolls on machines not specifically mentioned in this Regu-
lation, such as those used for corrugating, crimping, embossing,
and graining of, or printing on, metal or leather, paper, plastics,
textiles, wood and other non-metallic materials, shall be equipped
with—

(a) a quick power-disconnecting or reversing device within easy
reach of either hand or either foot of the operator; and

(b) a fixed or self-adjusting barrier on the in-running side of the
rolls so arranged that the material to be processed can be fed
to the rolls without permitting the fingers of the operator to
be caught between the rolls or between the guard and the
rolls.

4. Workers shall be prohibited from attempting to clean
rolls without first—

(a) stopping the machinery; and
(b) disconnecting the power, except on large machines which

cannot be turned by hand and are equipped with slow-motion
power control.

Rolling Mills

5. Floors around rolling mills shall be even and free of any
projections, obstructions, open holes or crevices, grease or oil,
which could be the cause of slipping or falling.

6. Stairways and overhead walks or subways shall be provided
for passage across hot beds, looping floors, repeaters, and roller
or transfer tables of rolling mills.

7. Stairways, overhead walks, and platforms in rolling mills
shall be guarded on all open sides with standard railings and
toeboards.

8. Sides of hot beds, roller tables and other conveyors, and
skids of rolling mills shall be provided with adjustable guards.
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9. Glass screens shall be provided in front of pulpits for bloom-
ing, billet and bar mills.

10. Open spaces between separate sets of finishing rolls or rod
mills shall be guarded.

11. Workers stationed inside loops on looping floors for rod
mills should be protected by stops or enclosures against possible
injury in case the loops are contracted rapidly through sticking
in the rolls.

12. Reels on rod mills shall be screened off, to prevent ends
of rods from whipping, breaking off, flying, or jumping out of the
rolls.

13. Heating furnaces for rolling mills shall conform to the
requirements of Regulation 145 of Chapter VIII of this Code.

14. Before changing rolls, making readjustments or starting
repairs on rolling mills, all switches or valves controlling machinery
shall be locked.

15. Locks on control switches or control valves for rolling-mill
machinery shall not be removed until the responsible person has
ascertained that all safeguards are in place and all workers and
tools are in the clear.

16. Before starting rolling mills for any purpose, engineers or
.motormen shall give warning by means of audible or visible signals,
followed by an interval of not less than 30 seconds, to make sure
that everyone is out of danger.

Crushing Rolls and Roller Mills

17. Crushing rolls and roller mills shall be enclosed with
standard machinery guards, except over the necessary openings
for feeding and discharging the material being processed, which
shall be provided with hoppers, chutes or spouts so constructed
that the fingers of the operators cannot come in contact with the
rolls.

18. Crushing rolls and roller mills where toxic or irritating
dusts, fumes or vapours are liberated from the material being
processed—

(a) shall be provided with suction hoods, properly connected to
efficient exhaust systems, in accordance with the relevant
requirements of Section 2 of Chapter XIII of this Code; and

(b) should, so far as practicable, be equipped with dust- tlght‘
enclosures.

Dough Brakes
19. Dough brakes in bakerles or in cracker (biscuit) factories—
(a) shall be provided with guards over the tops of the rolls; and

(b) if not equipped with automatic feeding devices, shall be
provided both in front and behind the rolls with grid guards
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which, on contact with the hands or arms of the operators,
will actuate mechanisms that stop and reverse the motion of
the rolls.

Bread-Moulding Machines

20. Bread-moulding machines shall be equipped with hoppers
supplied with dough through chutes—

(a) by gravity feed from overhead proofers; or
(8) by conveycr belts.

21. Chutes and hoppers on bread-moulding machines shall be
provided with electrically or mechanically interlocked covers, so
hinged to the chutes or hoppers that the rolls and belts in the
machines will stop moving when the covers are opened.

Candy-Rolling Machines

22. Batch rollers for hard candy, sheeters for lozenge dough,
sizers for nougat or caramel sheets and other candy-rolling machines
shall be provided with hinged guards of sheet metal or wire mesh,
rigidly fixed to cover the rollers while the machine isin motion, and
so arranged that the fingers or hands of the operators cannot come
into contact with the rolls while feeding the machines.

Textile-Wringing Machines

23. Power wringers in laundries or textile establishments shall
be equipped with—

(a) band feed, or with a feed board; and

(b) a bar or other guard extending across the entire front of the
feed or first pressure rolls, so arranged that the striking of the
guard by the hand of the operator or other person will stop
the machine or instantly relieve roll pressure.

Collar and Cuff-Dampening and Starcning Machines

24. Roll-type laundry machines for dampening or starching
collars and cuffs shall be equipped with guards so constructed as
to prevent the fingers of the operators or other persons from being
caught between the rolls and consisting of—

(a) a cover with a feed slot not exceeding 10 mm (34 in.) in
width; or

(b) a bar or other guard extending across the entire front of the
feed, so arranged that the striking of the guard by the hand
of the operator or other person will stop the machine.

Rubber Mills

25. Mills used for breaking down, cracking, grating, mixing,
refining, and warming rubber or rubber compounds shall be so
installed that, irrespective of the size of the mill, the top of the
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front roll is not less than 1.15 m (46 in.) above the floor or working
level: Provided that in existing installations where the top of the
front roll is below this height a strong rigid distance-bar guard
shall be fitted across the front of the machine in such position
that the operator cannot reach the nip point of the rolls.

26. Rubber mills shall be equipped with—

(2) hoppers so constructed or guarded that it will be impossible
for the operators to come into contact in any manner with
the nip of the rolls; or

(b) horizontal safety-trip rods or tight wire cables across both
front and rear, which will, when pushed or pulled, operate
instantly to disconnect the power and apply the brakes, or
to reverse the rolls.

27. Safety-trip rods or tight wire cables on rubber mills shall—

(a) extend across the entire length of the face of the rolls; and

(b) be located not more than 1.75 m (69 in.) above the floor or
working level, with provision for adjustment of 7.5 cm
(3 in.) up or down, and from 5 ¢m (2 in.) to 10 cm (4in.) from
the face of the front roll or the back roll, respectively.

28. Safety-trip stops on rubber mills shall be so adjusted
that the mills, when running empty at any speed, will be stopped
after tripping within a distance of travel of the front rolls of—

(@) 25 cm (10 in.) on individually driven mills with the diameter
of the front rolls up to and including 42 cm (16, in.);

() 38 cm (15 in.) on individually driven mills with the diameter
of the front rolls over 42 cm (1614 in.) and up to and including
57 cm (2214 in.);

(¢} 45 cm (18 in.) on individually driven mills with the diameter
of the front rolls over 57 ¢m (2214 in.) and up to and including
66 cm (26 in.);

(d) 45 em (18 in.) on mills driven in groups of two or more and
with the diameter of the front rolls up to and including 42 cm
(1614 in.); '

(¢) 61 cm (24 in.) on mills driven in groups of two or more and
with the diameter of the front rolls over 42 ¢cm (1614 in.)
and up to and including 57 cm (2214 in.); or

(N 91 cm (36 in.) on mills driven in groups of two or more and
with the diameter of the front rolls over 57 em (223 in.) and
up to and including 66 cm (26 in.).

29. Safety stops on rubber mills shall be tested daily, and
accurate measurements of the distance of travel shall be taken
not less than once in every month.

Paper-Making Machines
30. Paper-making machines shall be equipped with—
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(a) suitable steps provided with non-slip surfaces, upon which
the operators can stand while pulling out broke; and

(b) gangways alongside the machines, of sufficient width and
provided with standard railings and with non-slip surfaces
so as to afford safe access to working places.

31. At points where paper has to be fed by hand between a
felt passing over a felt roller and a drying cylinder the surface of
the felt roller should be not less than 11 cm (414 in.) from the surface
of the drying cylinder.

32. Where paper passes downwards over a leading roller to
the intake of a felt and the first drying cylinder, a guard covering
the felt roller as far as possible shall be provided to minimise the
risk of being trapped between the felt and the cylinder.

Veneer Glue Spreaders and Wringers

33. Veneer glue spreaders and veneer wringers shall be
equipped with—

(a) guards in front of the rolls, leaving only sufficient space to
insert the stock but not enough to permit any portion of a
hand to enter the rolls; or

(b) two-hand tripping devices, so arranged as to prevent placing
the hands in the danger zone after the machines have been
tripped and while the rolls are still revolving.

Ironing Machines — Flat-Work Type (Calenders)

34. Flat-work ironing machines in laundries or textile establish-
ments shall be equipped with—

(a) suction hoods, properly connected to exhaust systems for
removal of excessive heat and excessive moisture;

(b) complete enclosure of the pressure rolls, or vertical guards
on all sides to a height of not less than 2.15 m (7 ft.), which may
form part of the suction hood, to prevent workers from reaching
into the rolls; and

(¢) bars, gate guards or other guards extending across the entire
front of the feed or first pressure rolls, not more than 10 mm
(34 in.) above the feeding lip and so arranged that the striking
of the guard by the hand of the operator or other person will
stop the machine in time to prevent the hand being burned
on steam-heated metal or being caught in the nip of the front
roll.

35. During the reclothing of rolls of flat-work ironing machines,
except machines equipped with slow-motion power control, the
power shall be disconnected and the machine turned by hand.

Ironing Mackines — Body Type
36. Roll-type body, bosom, collar and neckband ironing
machines in laundries shall be equipped with—
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(a) guards enclosing the pressure rolls and provided with inter-
locking devices which will prevent removal of the guards for
cleaning or clothing the rolls until after the machine has
been stopped; or

(b) bars, gate guards or other guards extending across the entire
front of the feed or first pressure rolls, so arranged that the
striking of the guard by the hand of the operator or other
person will stop the machine.

Leather Setting-out Machines (Striking-out Machines)

37. Setting-out machines in leather manufacturing shall be
equipped with—

(a) safety-bar trips in front of the tables and just above them,
so arranged that any pressure on the bar will disconnect the
power and apply the brakes; and

(b) adjustable wire-mesh guards over the tops of the machines,
to prevent operators from removing any pieces of leather
caught in the slicker plates until the guard is dropped and
covers the moving parts on the front of the machine, which
prevents feeding until the guard is raised again.

Leather- Glazing or Rolling Jacks

38. Glazing or rolling jacks in leather manufacturing shall
be provided with U-shaped guards of wire mesh or expanded metal
enclosing the rapidly moving arms and the attached glass, metal,
or rubber rollers or shoes to within 32 mm (13} in.) of the machine
tables.

Paper-Finishing Calenders

39. Paper calenders and supercalenders shall be provided on
all sides and within easy reach of the workers with—

(a) electrically operated stop buttons; or
(b) manually operated power-disconnecting devices.

40. Emergency stopping devices on paper calenders and super-
calenders shall be tested frequently by making use of them when
stopping the machines.

41. Unless smoothly finished, necks of paper calender and
supercalender rolls shall be covered by solid enclosures, extending
from the frames of the machines to the production surfaces of the
rolls.

42. Paper calender stacks shall be equipped with—

(a) feeder belts for starting paper webs over the top roll into the
first nip; and

(b) a curved steel plate on the in-running side of each pair of
rolls, extending the full length of the rolls, with the concave
side toward the rolls and the top edge held by spring or
gravity pressure against the surface of the top roll of each
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pair just above the nip on the out-running side (the so-called
ductor feed).

43. Paper supercalenders, unless equipped with ductor feed,
shall be provided at all in-running nips with nip guards extending
the full length of the rolls.

44. Suitable steps with non-slip surfaces and handbars shall
be provided at each paper calender, for use while making adjust-
ments. .

45. Specially constructed safety scrapers shall be used for
removing blisters, scabs and other foreign material from calender
rolls.

46. Workers shall be prohibited from attempting to clear
chokes on paper calenders until the machines have been stopped.

Rubber Calenders

47. Where practicable every roll nip on calenders used for
frictioning, sheeting, coating and spreading of rubber or rubber
compounds shall be efficiently guarded so as to make the nip
inaccessible.

48. Such calenders shall also be equipped with—

(a) horizontal safety-trip rods or tight wire cables across both
front and back that will operate instantly when pushed or
pulled to disconnect the power and apply the brakes; and

(b) wvertical tight wire cables on each side of the calenders, con-
nected with the tripping mechanism at the top and fastened
to the frame within 30 ¢m (12 in.) of the floor.

49. Horizontal safety-trip rods or tight wire cables on rubber
calenders shall—

(a) extend the full length of the face of the rolls; and

(b) be located not more than 1.75 m (69 in.) above the floor or
working level, with provision for adjustment of 75 mm
(3 in.) up or down.

50. Vertical tight wire cables shall be located at a distance of —

(a) not more than 30 cm (12 in.) from the face of the rolls; and
(&) not less than 25 mm (1 in.) from the calender frame.

51. Safety stops on rubber calenders, individually or group
driven and irrespective of the size of the rolls, shall be so adjusted
that calenders with driving rolls travelling at a maximum peri-
pheral speed of 15 n (50 ft.) per minute shall be stopped, after
tripping, within a distance of not more than 30 cm (12 in.) measured
on the driving roll.

52. The permissible increase in distance of travel for driving
rolls on rubber calenders after tripping shall be 15 cm (6 in.) for
each additional 7.5 m (25 ft.) per minute of maximum speed, up
to 60 m (200 ft.) per minute.
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53. Safety stops on rubber calenders shall be tested daily,
and accurate measurements of the distance of travel shall be taken
not less than once in every month.

54. Where toxic or irritating dusts, fumes or vapours are
liberated from material being processed, rubber calenders shall
be provided with suction hoods, properly connected to efficient
exhaust systems conforming to the relevant requirements of
Section 2 of Chapter XIIT of this Code.

Cylinder Printing Presses, Creasers and Scorers

55. Openings in the frames of cylinder printing presses near
where the operators stand, and the spaces between the segments
and the register racks, shall be covered to prevent the feet, legs,
or clothing of the workers from being caught in moving parts.

56. Feeder platforms on cylinder presses, and steps leading
to the platforms, shall be provided with—

(a) anti-slip surfaces; and
(b) standard railings and toeboards.

57. Hand-fed cylinder presses should be provided with—

(a) seats for press feeders; and
(b) paper lifts for raising piles of paper to the level of feedboards
located more than 1.5 m (5 ft.) above the floor level.

58. Cylinder presses equipped with gas-flame sheet heaters
shall be provided with hand clearance holes in the sides of delivery
boxes. so that operators will not be burned if caught between the
heaters and the edges of the delivery boxes while removing sample
sheets.

59. Where gas-flame sheet heaters are used on cylinder
presses, they shall be of a type that automatically shuts off the gas
when the press stops, except from the pilot light which ignites the
gas when the press starts and the jets are automatically opened.

60. Workers on cylinder presses shall be prohibited from
changing formes, making ready, making adjustments to and clean-
ing or oiling the presses without first disconnecting the source of
power,

61. Before starting cylinder presses, operators shall make sure
that—

(a) formes are locked securely in position; and
(b) all tools are removed from the press beds.

62. Creasers, scorers and other printing machines of the
cylinder-press type shall conform to the requirements of para-
graphs 55 to 61 of this Regulation.

Rotary Printing Presses

63. High-speed rotary printing presses should where possible
be provided with—




REGULATION 100 107

(a) a hinged metal guard over the exposed part of each plate
cylinder, to prevent injury from contact with the plates on
revolving cylinders or from flying pieces of plates in case of
breakage; and

(b) a complete metal enclosure of both sides of each inking
mechanism, from the fountain to the plate cylinder, to eli-
minate accidental contact with the rollers during operation
and to prevent the ink mist from polluting the atmosphere
around the press: such enclosure guards to be designed for
easy accessibility to enclosed parts for adjustments, routine
changes, or other work.

64. On rotary presses where it is impracticable to conform to
paragraph 63 of this Regulation, plate cylinders and inking mechan-
18ms located at the sides of passages or service footboards between
the press units shall be covered with metal guards that—

(a) will prevent accidental contact of workers with moving parts;
and

(b) are so constructed that the covered parts are easily accessible
for adjustments, routine changes, cleaning and repairs.

65. Service walks, service platforms and platform stairs on
rotary presses shall be provided with—

(a) anti-slip surfaces; and
(b) standard railings on all open sides.

66. Service walks and service platforms on rotary presses
shall be provided with toeboards on all open sides and in places
where they cross openings in press frames.

67. Rotary presses should be equipped with—

(a) individual motor drives; and
(b) push-button control, through stations located conveniently
at different parts of the presses.

68. Central push-button control boards for rotary press
drives shall be entirely enclosed, to prevent possible short circuits
through material accidentally getting into the coils at the back
of the boards, which might cause the press to start or reverse.

69. Before rotary presses are revolved for any purpose, the
crews shall be warned through effective sound or light signals.

70. Rotary presses shall be equipped with barring hubs, prefer-
ably one hub for each unit of a press, so that they can be turned
by hand.

71. Where pits are required under rotary presses, they should
be not less than 1.22 m (4 ft.) in depth, to facilitate safe access
for necessary adjustments, oiling, or repairs.

72. High-speed rotary presses should be equipped with central
oiling systems, preferably with oilproof housings.
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73. Rotary presses that are not equipped with central oiling
systems shall so far as practicable be provided with—

(a) self-oiling or anti-friction bearings; or
(b) extension pipes from bearing caps in hazardous. locations to
easily accessible and safe locations.

74. Frames of rotary presses and ends of plate and impression
cylinders should be wiped regularly after each run, to remove
superfluous oil that might create slipping hazards.

75. Slitters on rotary presses—

(a) shall be provided with guards, so enclosing the discs that the
hands of the workers cannot come into contact with the
cutting edges; and

(b) should be provided with suction hoods near the cutting slots,
for removal of the paper dust created in the slitting operations.

76. All bolts, nuts and screws on high-speed rotary presses
should be tested not less than once in every two weeks and tightened
if found to be loose.

77. Roll levers on floor decks of rotary presses, when not in
actual use for placing of rolls, shall be—

(a) turned up towards the press frames, to reduce stumbling
hazards; and
(b) left attached to the press frames, if of the removable type.

78. Loose paper shall not be allowed to accumulate on the
floors around rotary presses.

79. Where fractional width paper rolls are used on upper
decks of rotary presses, such as one, two, or three-page rolls on
four-page wide presses, and are hoisted to the roll brackets by
means of cable or chain hoists, collars shall be fastened securely
on the roll spindles to prevent the spreader hooks from slipping.

80. Flat sheet deliveriées on rotary presses shall be provided
with hinged open-work metal guards in front of the delivery trays,
to prevent workers from getting their arms caught between the
stationary crossbar and the moving lateral bar of the delivery
mechanism when reaching for sample sheets.

81. Rotogravure presses shall be provided with suction hoods,
properly connected to efficient exhaust systems, in accordance
with the relevant requirements of Section 2 of Chapter X111 of this
Code, for removing any fumes liberated by the solvents in the inks.

REecurLATION 101. Saws (WOODWORKING)

A. General Provisions
Definitions
1. In this Regulation the following terms have the meanings
hereby assigned to them:
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[New paragraph 82.}

Cloth Printing Machines

82. (1) The spur gears driving the rolls shall be effectively
guarded. °

(2) At the back of the rolls where an operative attends to
remove creases in the cloth passing in, an effective “ nip ” guard
shall be provided along the whole length of rolls so as to prevent
the operative’s fingers from being caught in the “ nip ” between
the rolls or between the guard and the rolls.
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(z) the term “ mill ” means any kind of woodworking saw used
for reducing logs to rough-edge lumber or timber, and includes
the carriage and the driving machinery;

(b) the term “ re-saw mill ” means a mill used to ripsaw boards,
cants, planks, slabs, timbers and other mill products into two
or more pieces;

(c) the term *“ crosscut saw ” means a woodworking saw with
teeth shaped and set for sawing across the grain of the wood;

(d) the term “ripsaw ” means a woodworking saw with teeth
shaped and set for sawing along the grain of the wood.

General Rules

2. Floor openings for conveyors or chutes near woodworking
saws shall be effectively protected by standard railings and toe-
boards.

3. Saws shall be driven by a prime mover of sufficient power
to avoid all risks of jamming or wedging of the wood worked.

4. The speed of cutting shall be suitable for the nature of the
work to be done.

5. The teeth of the saws shall be suitable for the nature of
the work to be done.

6. Saws shall be maintained in good condition; they shall
not have any cracks, shall be perfectly regular and be correctly
sharpened and correctly set.

Removal of Waste

7. The floors of rooms or buildings in which woodworking
saws are used shall be kept free from wood waste and cther obstruc-
tions, and where practicable the saws shall be provided with suit-
able suction hoods, properly connected to efficient exhaust systems
conforming to the relevant requirements of Section 2 of Chapter X111
of this Code.

Ml Sawyers’ Stands

8. Stands for head sawyers on band mills or circular mills
shall be protected by shields not less than 1.2 m (4 ft.) in height,
constructed—

(a) of iron or steel, not less than 6 mm (14 in.) thick; or
(b) of planks, 5 ¢m (2 in.) or more in thickness; or
{¢) of reinforced concrete, 20 em (8 in.) or more in thickness.

9. Stands for head sawyers on band or circular mills shall be
provided with—

(a) levers, push-buttons, switches, valves or other devices, to
enable the sawyer to stop the mill in any emergency without
leaving the stand; and
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(b) means for securely locking all the controls in the “Off ”
position.

Log Carriages for Mills
10. Log carriages or saw carriages for band mills or circular
mills shall be—

(a) of iron or steel, or of heavy timber mortised or dovetailed and
through-bolted; and

(b) completely decked over, to prevent workers from stepping
through openings in frames.

11. Stands for log setters on band or circular mill log carriages
shall be provided with anti-slip surfaces.

12. The clearance between the rear edge of band or circular
mill log carriages and the walls or wall timbers shall be not less
than 90 em (36 in.) where used as a passageway and shall in no
case be less than 45 cm (18 in.).

13. No roof trusses, timbers or other parts of the building or
fixtures shall be located within 2 m (6 ft. 6 in.) above the surface
of band or circular mill log carriage decks.

14. Where log decks for band mills or circular mills are
equipped with power-operated devices that turn the logs upward
and toward the carriage knees, the knees shall be equipped with
curved extensions to prevent logs from being thrown over the
knees.

15. Sheaves for ropes, cables or chains of band or circular
log carriage drives shall be guarded by boxes of heavy timber
securely fixed to the floor.

16. Bevel gears and spur gears on band or circular mill log
carriages, and belts and friction wheels for driving the carriages,
shall be enclosed with substantial guards.

17. Wheels on band or circular mill carriages shall be provided
with wheel guards extending to within 6 mm (4 in.) of the rails.

18. Each end of band or circular mill log carriage runs shall
be provided with a substantial buffer stop, preferably equipped
with pneumatic or spring bumpers, capable of bringing the carriage
to a full stop from its maximum speed without dangerous retard-
ation.

19. Guard rails of 32 mm (11 in.) metal pipe or 5 by 10 cm
(2 by 4 in.) lumber shall be provided along the sides of band or
circular mill log carriage runways at a height level with the top of
the setter’s platform.

20. Standard guard rails shall be installed, not less than
45 cm (18 in.) from the saw carriage, in front of any door whici
opens into a passageway in the rear of band or circular mill log
carriages.
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21. Where steam exigines are used exclusively for driving
band or circular mill log carriages—

(a) the main steam pipe shall be equipped, as close to the engine
as conditions permit, with a quick-closing valve so weighted
or otherwise actuated. that it will close automatically when
released by the sawyer; and

(b) a device for releasing the stop valve in the main steam pipe
shall be provided within easy reach and control of the sawyer.

Live Rolls and Transfer Tables for Mills

22. Spaces between live rolls for conveying lumber or slabs
from band mills or circular mills shall be provided with full covers
so supported and secured that they will not be displaced under
working conditions, and constructed either of—

(a) sheet metal, not less than 6 mm (14 in.) in thickness; or
(b) planks, not less than 5 ¢m (2 in.) in thickness.

23. Driving gears or sprockets and chains for live rolls or
transfer tables from band mills or circular mills, belts and pulleys
and friction discs for driving roll shafts, and driving shafts for live
rolls, shall be enclosed on top, bottom and sides with guards of
metal or heavy planking provided with doors for access at necessary
points.

24. Vertical faces of transfer tables of band mills or circular
" mills shall be covered in conformity with the provisions of para-
graph 22 of this Regulation, unless so located as to be protected
by live roll tables or machine frames.

25. Where it is necessary to cross live rolls, conveying tables or
transfer tables for band mills or circular mills, stairways and
elevated bridges equipped with standard railings and toeboards
shall be provided.

26. The use of spiked live rolls for band mills and circular
mills should be prohibited.

B. Band Saws

Definition

27. In this Regulation the term “ band saw ” means a machine
for sawing timber or lumber, equipped with one or more endless
steel bands with a continuous series of notches or teeth on one or
both edges and running over a pair of wheels or pulleys that are
usually mounted one above the other but are sometimes mounted
horizontally.

‘General Provisions

28. Band wheels on woodworking band saws, and the return
portion of the blades between the upper and lower band wheels,
shall be enclosed with hinged guards of sheet metal not less than
1 mm (0.04 in.) in thickness or other material of equal strength.
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29. Guards for upper band wheels on woodworking band saws
shall extend—

(a) downward below the lower part of the wheel rim; and

(&) upward, preferably conforming to the shape of the wheel, to
afford a clearance at the top of not less than 10 cm (4 in.)
from the wheel.

30. Guards for lower band wheels on woodworking band
saws, which also shall serve as suction hoods, shall—

(a) extend to the floor, to prevent anything from getting under the
wheel; and

(b) be properly connected to efficient exhaust systems.

31. The working side of saw blades on woodworking band
saws between the guide rolls or gauges and the upper wheel enclos-
ures shall be enclosed, preferably with self-adjusting guards.

32. Woodworking band saws should be provided with auto-
matic tension regulator, to compensate for expansion and contrac-
tion and to ensure proper tension during use.

33. Where operators on power-fed woodworking band saws

stand within 75 c¢m (30 in.) of the feed rolls, the rolls shall be
provided with semi-cylindrical guards of heavy metal—

{a) adjustable to the size of the stock being cut; and
(b) firmly secured to the frames of the machines.

34. Band wheels on woodworking band saws shall not be run
at a speed in excess of that which will allow a factor of safety of
ten in all parts of the wheel.

35. Saw bands shall be carefully examined for cracks or other
defects, when put on or taken off the band wheels.

36. Any woodworking saw band found to have developed a
crack shall be removed from service while such defect exists.

37. Workers on woodworking band saws shall be prohibited
from attempting to back the work away from the saw in case it
binds or pinches, or to remove any part of broken saw blades,
without first stopping the machine.

Band Mills

38. Upper band wheels on band mills, and as much of the
saws as practicable, shall be completely enclosed.

39. Except for a distance of 25 mm (i in.) from the front
edge, all band wheels on band mills shall have a minimum rim
thickness of 16 mm (5/, in.).

40. No band wheel on band mills shall be run at a speed in
excess of 45 m/sec. (9,000 ft./min.) unless—

(a) it has been designed and constructed with a factor of safety
of ten for its rated speed;
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(b) it has been properly tested for balance when running at its
rated speed; and

(¢) the maximum allowable speed in revolutions per minute has
been plainly marked by the manufacturer on the wheel and
the frame of the machine.

41. Counterweights on telescopic band mills shall be covered
for the full length of travel.

42. All band wheels on band mills shall be inspected not less
than once in every month, with all hubs, spokes, rims, bolts and
rivets subjected to hammer tests, and any wheel in which a crack
is found shall be removed from service.

Band Re-saw Mills

43. (1) Band re-saw mills shall conform to the requirements
of paragraphs 38 to 42 of this Regulation, corcerning band mills.

(2) Feed rolls on band re-saw mills shall be safeguarded in
accordance with the provisions of paragraphs 22 to 26 of this
Regulation.

C. Circular Saws
Definitions

44. In this Regulation the following terms have the meanings
hereby assigned to them:

(z) the term “ circular saw ” means a machine for sawing timber
or lumber, equipped with one or more thin steel dises with
a continuous series of notches or teeth on their peripheries,
ordinarily mounted on horizontal arbors or spindles located—

(i) beneath work tables or benches provided with slots
through which the upper portion of the blades projects
to cut material pressed against the blades; or

(ii)) above work tables or benches, to the level of which
the blades are dropped, when needed, to cut material
pressed against the blades; or

(ili) in frames suspended from overhead shafting so that
they can be swung to cut through material resting on
the tables;

(b) the term “ equaliser ” means a machine equipped with two
circular crosscut saws for cutting barrel staves, bolts, box-
boards, vehicle stock and other lumber products to fixed
lengths by simultaneously trimming both ends;

(¢) the term “ jump or bed trim saw ” means a machine used in
sawmills for squaring the ends of sawed stock and trimming
it to fixed lengths, equipped with two or more circular crosscut
saws mounted on sliding collars underneath the tables and
raised by means of levers, pedals or compressed air as needed
for cutting; :
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the term “ lath bundle trimmer ” means a machine for trim-
ming bundled lath to fixed lengths, equipped with one or two
circular crosscut saws and with swinging arms for holding
the bundles;

the term “ overhead or drop trimmer ” means a machine used
in sawmills for squaring the ends of sawed stock and trimming
it to fixed lengths, equipped with two or more circular crosscut
saws mounted on movable arms suspended from shafts or
beams above the cutting points and dropped as needed for
cutting;

the term “ slasher ” means a machine equipped with two or
more circular crosscut saws, mounted on arbors attached to
posts suspended from above, arranged in a horizontal line
above a table provided with chain feed, and which is used—

(i) in sawmills for sawing edgings, slabs and other waste
lumber into lengths suitable for lath or other by-pro-
ducts; or

(ii) in pulp and paper mills for sawing logs into bolts,
approximately 30 cm (12 in.) in length, for wood pulp
grinders;

the term “railroad or travelling saw ” means a machine
equipped with a single circular crosscut saw that moves
ferward in a stationary table when cutting;

the term “ stove wood saw ” means a machine used in sawmills
for cutting edgings or slabs to suitable lengths for firewood,
equipped with two or more circular crosscut saws mounted
on arbors above the saw tables;

the term “swing or pendulum saw ” means a saw frame
suspended from a shaft above the work table and equipped
with a single circular crosscut saw, which is pulled forward
to make cuts, with the extreme lower edge of the saw passing
through a specml slot in the table or bench top, and auto-
matically retires from the saw cut when released;

the term “ tilted arbor circular crosscut saw ” means a table
machine equipped with a single circular crosscut saw, mounted
on an arbor set at an angle to the plane of the saw table for
crosscutting at an angle, bevelling or grooving across the
grain of the wood;

the term “ tilting-table circular crosscut saw ” means a table
machine equipped with a single circular crosscut saw and
with a tiltable saw table for crosscutting at an angle, bevelling,
or grooving, across the grain of the wood;

the term “ titled arbor circular ripsaw ” means a table machine
equipped with a single circular ripsaw, mounted on an arbor
set at an angle to the plane of the saw table for ripsawing at
an angle, bevelling or grooving along the grain of the wood;

the term “ tilting table circular ripsaw ” means a table machine
equipped with a single circular ripsaw and with a tiltable saw

13 ”
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table for ripsawing at an angle, bevelling or grooving along
the grain of the wood;

the term “ bolter ” means a machine equipped with one or
more circular ripsaws for ripping short logs, slabs, or edgings,
held on a split table or on a travelling carriage, into widths
and thicknesses suitable for heading bolts, lath bolts, shingle
bolts, stave bolts or other by-products;

the term “ dado head saw ” means a machine for cutting
grooves or recesses on wooden parts, equipped with two circular
grooving saws set close together, with special cutters inserted
between them for removing the wood between the saw cuts;
the term * wobble or drunken saw ” means a single circular
ripsaw blade of small diameter, mounted at an angle by
inserting wedges between the saw disc and the collar;

the term “ edger ” means a machine used in sawmills, plan-
ing mills and box factories for edging and ripping boards,
cants and lumber, equipped with two or more circular ripsaws
mounted on a common arbor, with devices for varying the
distance between the saws, and usually with power feed;

the term “ heading saw ” means a machine equipped with a
single circular ripsaw for sawing barrel-head material from
heading bolts, placed upright in a pendulum swing carriage,
which is pushed towards the saw for cutting;

the term “ knee bolter ” means a machine equipped with a
single circular ripsaw for squaring up and cutting out defects
from shingle bolts standing upright on a small travelling
carriage opcrated by the knee and turned by the hands of
the operator to follow the contour of the sap;

the term “lath bolter ” means a machine equipped with one
or more circular ripsaws for reducing slashings to lath bolts
of suitable width and thickness for the lath mills;

the term “lath mill ” means a machine equipped with a
number of evenly spaced small circular ripsaws for sawing
lath bolts into lath of specified thickness;

the term “ segment saw ” means a machine for sawing veneer
sheets from prepared flitches, cutting a sheet at each forward
travel of the reciprocating carriage by means of a saw con-
sisting of ten or more circular ripsaw segments of thin section,
fastened tightly with countersunk screws to one side of a
flange;

the term “ shingle clip saw ” means a machine equipped with
one or two circular ripsaws for edging and squaring shingles
to make them uniform in width;

the term “ horizontal shingle saw  means a machine equipped
with one or more circular ripsaws, each reinforced on one side
with a flange, mounted on vertical shafts, for cutting shingles
from the bottom of shingle bolts, fed over the saws in sliding
frames or in rotating compartment frames;
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(y) the term “ vertical shingle saw ” means a machine equipped
with a single circular ripsaw, mounted on a horizontal shaft,
for cutting shingles from shingle bolts, fed to the saw in
carriages;

(z) the term “ cylinder saw ” means a machine for cutting barrel,
bucket, keg or tub staves with a single woodworking saw
consisting of a cylinder of sufficient length to cut the proper
size staves, with the rear end closed and with sawteeth cut
in the edge of the front end, against which stave bolts are
fed by a carriage travelling on two tracks, one outside and
the other inside the cylinder;

(aa) the term “ rock saw ” means a small coarse-toothed circular
saw, carried on adjustable arms in front of the head saws,
for cutting a wide kerf through the bark on top of the log and
removing small stones or pebbles, so as to protect the main
saw.

General Provisions

45. Woodworking circular saws shall be so installed as to
prevent undue movement and excessive vibration.

46. Tables for woodworking circular saws should be not less
than 85 ¢m (34 in.) or more than 90 ¢m (36 in.) in height.

47. Woodworking circular saws shall, unless otherwise speci-
fied, be provided with hood guards, which—

(a) cover as much as possible the exposed part of the saw at all
times, at least to the depth of the teeth, are easily adjustable
and extend close to the top of the stock at the cutting edge
of the saw;

(b) are as narrow as possible;

(¢) are adjusted as near as possible to the point of operation;

(d) have the plane of the saw blade clearly marked on the saw
hood ;

(e) are so designed as to protect the operator from accidental
contact with the saw and from flying splinters or broken saw
teeth; and

(f) are made of, or lined with, material soft enough to be unlikely
to cause tooth breakage by accidental contact with the saw.

48. Parts of woodworking circular saws underneath tables
shall be closely covered by guards or by hoods which may serve
as exhaust hoods.

49. Spreaders (riving knives), where used on woodworking
circular saws, shall—
(a) be slightly thinner than the saw kerf and slightly thicker than
the saw blade;

() b:b not less than 5 em (2 in.) in width at the top of the saw
table;
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(c) extend to.a height above the table from 2 to 5 mm (3/32 in.
to 3/16 in.) less than the height of the saw; and

(d) be securely fastened at the back of the saw and in accurate
alignment with the saw, and adjustable so that the clearance
between the saw and the spreader above the table is as small
as possible and in no case exceeds 3 mm (14 in.).

50. Spreaders on woodworking circular saws should be curved
approximately to the contour of the saws with which they are used.

51. For re-saws with tapered sawblades used in planing mills,
straight spreaders thicker than specified in paragraph 49 may be
used.

52. The maximum speeds of woodworking circular saws shall
not exceed those recommended by the manufacturer of the saw
in each particular case.

53. Counterweights used to actuate feeding mechanisms on
woodworking circular saws should be enclosed in stationary casings.

54. Workers shall be prohibited from adjusting guards or
saw guides on woodworking circular saws while the saw blade is in
motion, unless such adjustment can be made without risk of con-
tact with the saw blade.

55. Woodworking circular saws shall be—

(a) properly maintained, set, and sharpened;
(b) examined at regular and frequent intervals; and
(c) replaced or removed for correction if defects are discovered.

56. The practice of drilling holes at the ends of cracks in
woodworking circular saws shall be prohibited, and cracked saws
shall not be used until they have been satisfactorily repaired.

57. Operators of woodworking circular saws should not stand
directly in front of the saws during sawing operations.

58. Woodworking circular saws used for both crosscutting
and ripping operations shall be safeguarded in accordance with
the requirements of paragraphs 98 to 105 of this Regulation
concerning ripsaws.

Circular M:lls

59. The saws on single circular mills and the top saws on double
circular mills shall be provided with adjustable hood guards.

60. Double circular mills shall be provided with screens of
wire mesh or other suitable devices, so placed as to protect the
sawyer from flying particles.

61. The horizontal distance from the sides of saws on double
circular mills to the nearest post of the frame shall be not less than
25 mm (1 in.) greater than the clear vertical distance between
the collars of the top and bottom saws, to eliminate the possibility
of slabs falling and jamming between the saw and any obstruction.
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62. Circular mills shall be provided with brackets or edging
supports between the saws and the sides of the frames.

63 Circular mills shall be provided with guides, which can be
adjusted without the use of wrenches or other hand tools.

64. Circular mills shall be equipped w1th effective spreaders or
riving knives.

Circular Re-saw Mills

65. Circular re-saw mills shall conform to the requirements of
paragraphs 59 and 62 to 64 of this Regulation, concerning circular
mills.

66. The feed rolls shall conform to the requirements of para-
graphs 22 to 26 of this Regulation.

Rock Saws
67. Rock saws, where provided, shall be equipped with—

(a) hoods, which also may serve as exhaust hoods, covering the
saw as fully as possible, so as to protect the sawyer from
flying sawdust and pebbles; and

(b) counterweights, so that the saws will swing up in the clear
when not in use.

Circular Crosscut Saws

68. Woodworking circular crosscut saws, except railroad
saws and swing saws, shall be provided with spreaders, conforming
to the requirements of paragraphs 49 and 50 of this Regulation.

69. Manual-feed woodworking circular crosscut saws should
be equipped, wherever practicable, with sliding tables for feeding
material, and with means for securely holding pieces to be cut
into short sections.

Equalisers
70. Equalising saws shall be covered so far as practicable on

the tops and backs and, when mounted on arbors outside the bear-
ings, also on the outer part of each saw to a point below the bottom.

71. Equalisers equipped with carriers shall be provided with
springs or weights to keep the carriers away from the saws except
when stock is being fed.

Jump or Bed Trim Saws
72. Jump or bed triin saws in sawmills shall be provided with—
(a) substantial guards of heavy wire mesh or of planking not less
than 5 cm {2 in.) in thickness, suspended in front of the saws;
and
(b) standard machinery guards enclosing the underpart of the
saw tables, consisting in part of suitable hinged doors to give
access to the enclosed parts for lubrication and adjustments.
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73. End saws on jump or bed trim saws in sawmills shall be
guarded at the sides and bottom by standard machinery guards
of metal or wood, firmly secured to the floors.

74. Jump or bed trim saws in sawmills shall be provided with
limit stops to prevent the saws from being raised too high above
the tables.

75. Operating pedals for jump or bed trim saws in sawmills
shall be covered with suitable and substantial stirrups of metal
or wood, securely fastened to the floors.

76. When repairs or adjustments are being made on jump
or bed trim saws in sawmills, where operation of the saws is—

(a) controlled by one or more pedals, safety blocks shall be
placed under the pedals; or

(b) controlled by hand levers, all the levers shall be locked with
yokes provided for that purpose.

Latk Bundle Trimmers

77. Single or double lath bundle trimmers shall be guérded
on ends and rear with substantial housings of metal or wood.

78. Housings on lath bundle trimmers shall—

(a) cover the tops of the saws and come down as far as practicable
in the front and rear where the cutting is done with the lower
part of the saws; and

() come as far as possible towards the tops of the saws at the
back and ends where the cutting is done with the upper part
of the saws.

Overhead or Drop Trimmers

79. Overhead trim saws in sawmills should be provided with
hoods, which may serve as exhaust hoods, over the tops of the
saws and carried down as far as will permit the thickest stock to
pass through.

80. Overhead trim saws in sawmills, when not equipped with
hoods, shall be guarded at both the front and the rear with
barricades—

(a) constructed of planks, 75 mm (3 in.) or more in thickness,
bolted to 10 by 10 em (4 by 4 in.) posts;

(b) suspended from above by cables or chains or securely fastened
to the machine frames; and

(¢) placed not more than 30 cm (12 in.) from the trim tables,
except where large timbers require a greater distance.

81. End saws on overhead trim saws in sawmills shall be
guarded at the sides with standard machinery guards or by stan-
dard railings.
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82. Overhead trim saws in sawmills shall be provided at the
front of each saw with a bar or rod, which shall be—

(a) installed not less than 60 cm (24 in.) from the front edge of
the saw and not more than 30 c¢cm (12 in.) above the trim
table; and

() so connected with the driving mechanism of the conveyor
that the striking of the bar or rod will automatically stop the
conveyor.

Slashers

83. Slashers in sawmills shall be safeguarded in accordance
with the requirements of paragraphs 79 to 82 of this Regulation
concerning overhead trim saws.

84. Slashers used in pulp and paper mills shall be safeguarded
in accordance with the requirements of paragraph 80 of this Regu-
lation.

85. Saw tables for slashers in pulp and paper mills shall—
(a) be not less than 1.05 m (42 in.) above the floor or working
level; and
() be guarded on all exposed sides with standard hand-rails.

Railroad or Travelling Saws
86. Hood guards on circular crosscut saws that move forward
in stationary saw tables when cutting shall—
(a) be fastened securely to the arbor or to the saw table;
(&) cover the saw when running idle;

(¢) extend not less than 5 e¢m (2 in.) in front of the saw teeth
when the saw is in its back position; and

(d) be limited in width so as to give a clearance of 6 mm (14 in.)
on each side of the saw blade.

Stove Wood Saws

87. Circular gang saws used in sawmills for cutting firewood
shall be provided with barriers over the saws that—
(a) come within 15 e¢m (6 in.) of the saw tables; and
(b) are not less than 3 mm (14 in.) in thickness, if of sheet metal; or
(c) are not less than 4 cm (114 in.) in thickness, if of wood.

88. Chain feed tables for stove wood saws shall be of such

length that workers placing stock on them cannot reach the saws
in straightening stock on the feed chains.

Swing Saws

89. Hood guards on swing saws (pendulum saws) shall extend
below the arbors, with the side cover next to the end of the arbor
preferably hinged for access to the saw.
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90. The lower part of swing saws shall be guarded when the
saw is in its back position.

91. Swing saws shall be provided with—

(a) limit chains or other positive devices which will prevent the
front edge of the saw from advancing beyond the front edge
of the saw table;

(&) counterweights or other effective devices which will automa-
tically return the saw so that the front edge of the saw is not
less than 25 mm (1 in.) behind the back edge of the saw table
when the saw is released by the operator at any point of its
travel; and

(c) latches or other positive means which will prevent the saw
from rebounding when swinging back.

92. Counterweights on swing saws shall be prevented from
dropping by means of—
(a) bolts passing through both bars and counterweights; or
(&) bolts through the extreme ends of the bars; or
(c) safety chains, secured to the ceilings or other overhead sup-
ports.
93. Belts on swing saws shall be enclosed—

(a) for the entire length on the front toward the operator; and
(&) to not less than 2.6 m (8ft.6in.) above the floor or working
level on the back and on both sides.

Tilted Arbor Circular Crosscut Saws

94. Hood guards and spreaders on circular crosscut saws
mounted on tilted arbors shall be so supported that they will at
all times be in alignment with the saws.

Titing Table Circular Crosscut Saws

95. Self-adjusting hood guards on circular crosscut saws
equipped with tiltable tables shall be so designed that both sides
will rest on the table or on the material being cut.

Circular Ripsaws

96. Woodworking circular ripsaws shall be provided with
spreaders, in accordance with the requirements of paragraphs 49
and 50 of this Regulation.

97. During operations on which spreaders cannot be used
woodworking circular ripsaws shall be provided with anti-kickback
dogs or cams, which shall be—

(a) of a width at right angles to the saw of not less than 3 mm
(% in.);

(b) in contact with the work as it moves under them; and
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(¢) so designed that any backward movement of the material
being cut will cause them instantly to engage and hold the
material securely, regardless of its thickness.

Circular Ripsaws — Manual Feed

98. Woodworking manual-feed circular ripsaws for sawing
short stock should be equipped with sliding feed tables provided
with clamping devices.

99. Workers on manual-feed circular ripsaws which are not
equipped with sliding feed tables shall be provided with, and use,
push sticks for pushing pieces of stock through the saw.

Tilted Arbor Circular Ripsaws — Manual Feed

100. Hood guards and spreaders on manual-feed circular
ripsaws mounted on tilted arbors shall be so supported that at
all times they will be in alignment with the saws.

101. Guides on manual-feed circular ripsaws shall not extend
beyond the point at which the cut is made.

Tilting Table Circular Ripsaws — Manual Feed

102. Self-adjusting hood guards on manual-feed circular ripsaws
equipped with tiltable tables shall be so designed that both sides
will rest on the table or on the material being cut.

Circular Ripsaws — Self-Feed

103. Self-adjusting hood guards on woodworking self-feed
circular ripsaws shall—

(a) extend to a position not more than 12 min (1 in.) above a
horizontal plane passing through the bottom of the feed
rolls; or

(b) be so constructed that it encloses the saw and the feed
mechanism as a single unit.

104. (1) Feed rolls on woodworking self-feed circular ripsaws
shall be provided with guards so constructed as to prevent oper-
ators or other workers from being caught between the rolls and the
material or the chain feed mechanism, whatever size of stock
is being cut.

(2) These guards shall be—

(a) constructed of strong material, preferably metal; and
(b) firmly secured to the supports of the feed rolls.

105. Chain feeds at the rear of woodworking self-feed circular
ripsaws shall be so arranged or guarded that the hands of workers
w1ll)l1 not be caught between the chain feed and the end of the saw
table.
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Bolters

106. Saws on heavy bolters for ripping sections of logs into
bolts shall be—

(a) enclosed at the back and sides, to prevent accidental contact;
(b) guarded over the top with metal or hardwood strips; and
(¢) provided with effective adjustable spreaders.

107. Bolters equipped with short-travel carriages shall conform
to the requirements of paragraphs 29 to 36 of this Regulation
concerning circular mills.

- Dado Head Saws

108. Dado head saws shall be equipped with sliding tables,
provided with devices for securely holding small stock.

109. On dado head saws where the grooving.is done with the
lower part of the saw, all the saw, except the part necessary for
the work, shall be covered.

110. On dado head saws where the grooving is done with the
upper part of the saw—

(a) the top part of the saw shall be covered as fully as possible;
an

(b) the part of the saw under the table shall be covered by an
enclosure which may serve as an exhaust hood.

Wobble Saws

111. The use of wobble saws shall be prohibited unless the
blades are specially designed and mounted for the work.

Ed ers

112. (1) Edgers shall be provided with a guard over the
sawblades which shall—

(a) consist of a grid of sufficient strength made of flat or rod iron
members placed parallel to the sawblades and not more than
50 mm (2 in.) apart, and over the grid a cover of sheet metal
8o designed and installed that it prevents kickbacks over the
front feed rolls; and

(b) have both the grid and the metal cover hinged to the machine
frame at opposite ends of the machine.

(2) The guard may also be made of angle iron placed over the
sawblades at an angle of 90° to the blades and in such a way that
it will stop kickbacks but permit cleaning of the sawblades.

113. Where the first pressure rolls or feed rolls on edgers are
located within 75 c¢m (30 in.) of the front of the edgers, guards
shall be placed in front of the rolls.

114. Edgers should be equipped with heavy .pressure rolls
both in the front and at the back of the saws.
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115. Unless the feed rolls on edgers are made in independent
sections of not more than 15 em (6 in.) in length, or are so hung
as to form a toggle, the edgers shall be provided with—

(a) f{inger guards, placed in front of either front or back pressure
rolls; or

(b) dog guards, placed back of the front pressure rolls.
116. Openings in end frames of edgers in sawmills shall be

covered with wire mesh or wood guards, hinged or otherwise
arranged to permit oiling or inspection.

Heading Saws

117. Heading saws equipped with pendulum swing carriages
shall be covered over the back and sides as completely as the oper-
ations will permit, and the swing carriages shall be provided with
guards on the outside and the back.

- Knee Bolters
118. Knee bolters in shingle mills shall be provided with—

(¢) hoods or other guards covering the entire back of the saw;

(&) guards, suspended rigidly and as low as possible in front of
the crown of the saw, to protect operators from flying knots,
sawdust, or other debris; and

(c) limit stops for the carriage, to prevent it fram coming back
too far and jumping the track.

Lath Bolters and Lath Mills
119. Lath bolters and lath mills equipped with feed rolls
shall be provided with—
(a) adjustable metal or wood covers enclosing the feed rolls,
saws, and gearing as a unit; or

(b) hoods, which also may serve as exhaust hoods, over the saws
and extending well down over the front of the feed rolls; and

(c) standard machinery guards enclosing the gears or the sprockets
and chains.

120. Hoods for saws on lath bolters and lath mills shall be
of—
(a) sheet metal, not less than 3 mm (14 in.) in thickness; or
(6) wood, not less than 4 cm (114 in.) in thickness.

121. Lath bolters and lath mills shall be provided with effective
spreaders and anti-kickback devices.

Segment Saws

122. Segment saws shall be carefully examined at frequent
intervals to ensure that all segments are fastened securely to the
saw discs.
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Shingle Clip Saws
123. Shingle clip saws shall be provided with—

(2) metal guards, not-less than 5 ¢m (2 in.) in width, located not
more than 10 ¢cm (4 in.) above the saw, and strong enough
to support the weight of the operator should he slip and fall
on it; and

(b) housings of sheet metal or wood which may also serve as
exhaust hoods enclosing the bottom part of the saw up as far
as possible without interfering with the work of the spring-
board.

124. Shingle-clipper springboards shall be equipped under-
neath the front edge with steel finger guards, not more than 1.5 mm
(0.06 in.) or less than 1 mm (0.04 in.) in thickness, 12.5 ¢cm
(5 in.) in length, and 3 em (114 in.) in width.

Shingle Saws — Hortzontal

125. Horizontal shingle saw machines shall be equipped with
guards enclosing the rims of the stationary single-saw frames for
one-block or two-block beds or the rotating multiple-block com-
partment frames.

126. Feed frames on one-block or two-block shingle saw
machines shall be provided with safety spalting curves that leave
several centimetres (inches) of the curve opening clear of the saw
when the sliding carriage is over the blade.

127. Horizontal shingle saw machines shall be so equipped
that the machine—
(a) will stop when the special treadle for operating the jaw of
the carriage is tripped; and
(b) will not start again except by tripping the saw-machine treadle.

Shingle Saws — Vertical
128. The periphery and inside of vertical shingle saws shall
be guarded, to intercept flying chips or knots.
129. Guards for the cutting face of vertical shingle saws,
when located at the side of the saw—
(a) shall project 4 cm (114 in.) past the cutting edge of the
saw; and

(b) shall be not more than 6 mm (14 in.) from the side of the
saw.

Cylinder Saws

130. Cylinder saws for cutting barrel staves shall be provided
with enclosures covering the drum and all the saw except the part
immediately adjacent to the bolt carriage.
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D. Frame Saws
Definitions
131. In this Regulations the following terms have the mean-
ings hereby assigned to them:

(a) the term “frame saw ” means a machine for sawing wood

equipped with one or more straight blades having a series
of notches or teeth on one edge and having a reciprocating
movement;

(b) the term “sash gang mill ” means a machine for sawing
lumber from small logs or for resawing cants or timbers,
single or in heaps, by a number of straight ripsaw blades,
ordinarily 95 to 100 ¢m (38 to 40 in.) in length, stretched
vertically in a sash that reciprocates in vertical slides on a
heavy frame, with the blades cutting only on the downward
stroke.

Frame Saws

132. All dangerous parts of frame saw installations such as
frames, cranks, crank pulleys, flywheels, connecting rods, counter-
weights, feed rolls, driving gears and sprockets and chains shall
be securely fenced unless they are adequately protected by loca-
tion.

133. When inspections are made or when repair or main-
tenance work such as the inserting, changing or sharpening of a
saw blade is carried out on frame saw installations, adequate
precautions shall be taken to prevent—

(a) the inadvertent descent of the frame;
(b) the fall of elevated pressure rolls; and
(c) the accidental starting of the machine.
134. Where practicable, adequate precautions should be taken,
especially in very cold weather, against the breaking of saw blades.

135. Sawyers’ stands and log carriages for frame saw installa-
tions shall, where practicable, conform to the requirements of
paragraphs 8 to 21 of this Regulation concerning stands and
carriages.

136. Power-driven rollers, where used for feeding timbers or
logs to frame saws shall be safeguarded in accordance with para-
graphs 22 to 26 of this Regulation concerning live rolls.

Sask Gang Mills

137. The vertical guide frames and the driving mechanisms
of sash gang mills shall be enclosed in substantial housings.

138. Power-driven carriages, where used for feeding round
logs to sash gang mills, shall be provided with—




REGULATION 101 127

(¢) devices for holding the logs or heaps of slashed logs firmly
while passing through the mills;

(b) guards or standard railings along exposed sides of the runways;
and

(¢) wheel guards in front of the carriage wheels.

139. Power-driven rollers, where used for feeding cants,
flitches or single slabbed logs to sash gang mills, shall be safe-
guarded in accordance with the requirements of paragraphs 22
and 23 of this Regulation concerning live rolls.

E. Other Saws
Definitions
140. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term * drag saw ” means a machine for sawing logs or
timbers into shorter lengths with a straight crosscut saw
blade, 1.8 m (6 ft.) or more in length and from 25 to 30 c¢in
(10 to 12 in) in width, reciprocated by means of mechantcal
power.

(b) the term “ chain mortise machine ” means a machine for
cutting mortises in wooden parts with a number of single
saw teeth assembled in the form of an endless chain of roller
links, suspended from a power-driven sprocket wheel.

Drag Saws
141. Woodworking drag saws shall be—

(a) so located that there is not less than 1.2 m (4 ft.) clearance
for passage at the ends when the saw is at the extreme limit
of its stroke; or

(b) enclosed with standard railings.

142. Cranks and gears, friction wheels and walking beams on
drag saws shall be covered with standard machinery guards.

143. When sawing short ends on drag saws, such as shingle
blocks, the ends shall be—

(2) held in place by long-arm levers; or

(6) securely dogged to the haulways.

Chain Mortise Machines
144. Chain mortise machines shall be provided with—

(a) telescoping self-adjustable guards, covering the sprocket
wheel and the chain down to the top surface of the material
being processed, which will also serve 'as exhaust hoods to
remove the chips; or

(4) thumb stops at both sides of the chain.
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RecuraTtioN 102. Saws (METAL AND OTHER SUBSTANCES)

Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ band-saw machine ” means a machine tool for
sawing metal stock to specified length, width, bevel, mitre or
curve, or for removing excess metal from castings or stampings,
equipped with one or more metal-cutting band saws consist-
ing of endless steel bands with a continuous series of notches
or teeth on one or both edges and each band running over
a pair of wheels or pulleys that are mounted either one above
the other or horizontally;

(b) the term “ circular-saw machine ” means a machine tool for
sawing metal bars, billets, ingots, pipe, plate, rods, sheets or
other metal stock to specified length, width, angle or bevel,
equipped with one or more metal-cutting circular saws con-
sisting of thin steel discs with a continuous series of notches
or teeth on their peripheries, mounted on horizontal arbors or
spindles located above or beneath the sawbeds or saw tables;

(c) the term “cold-sawing machine ” means a circular-saw
machine ordinarily used for trimming the ends of cooled pipe
or steel billets, held in vice jaws on the sawbeds, by advancing
the saws to cut through the stock;

(d) the term “slitting-saw machine ” means a circular-saw
machine for cutting narrow slots in metal parts with small
circular saws, usually less than 5 mm (3/,; in.) thick and ground
slightly thinner at the centres for clearance in deep cuts;

(e) the term “ friction-sawing machine ” means a machine tool
for cutting metal stock to fixed lengths with a large, slightly
hollow-ground circular steel disc without teeth, operated at
high peripheral speed and melting a path through the metal
by the heat of friction as the stock is forced against the disc;

(f) the term “ hack-saw machine ” means a machine tool for
sawing metal stock, held in vice jaws on the sawbeds or saw
tables, with a straight metal-cutting saw blade mounted in a
reciprocating horizontal frame, forced through the work by
the weight of the frame or by hydraulic or mechanical pressure
on the frame, and ordinarily cutting only on the forward
stroke;

(g) the term “ hot-sawing machine” means a circular-saw
machine, ordinarily arranged as a part of a series and. used
in iron and steel mills and rolling mills for cropping and cutting
uncooled billets, double-length pipe, rails and structural steel
to fixed lengths;

(k) the term “linter ” means a machine for removing the very
short fibres adhering to cotton seeds after ginning, by means
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of a number of small circular saws, carried on a rapidly revolv-
ing cylinder, against which the seeds are forced by wire
brushes rotating in the opposite direction.

Metal-Cutting Saws — General Provisions

2. Metal-cutting saws used for operations liberating injurious
dust or fumes in harmful quantities shall be provided with suction
hoods, properly connected to efficient exhaust systems conforming
téo (;che relevant requirements of Section 2 of Chapter XIII of this

ode.

3. Where coolants are used on metal-cutting saws—

(a) the saw guards should be designed to afford proper drainage
for the coolant; and

(b) splash guards should be provided.

4. Workers shall be prohibited from attempting to remove
pieces of broken saws without first stopping the machines.

Band-Saw Machines

5. Vertical band-saw machines for sawing metal stock or
trimming castings shall be provided with—

(a) self-adjusting enclosure of the upper band wheels and the
portion of the blades above the saw tables except the working
side of the blades below the guide rolls or the guides; and

(b) complete enclosure of the lower band wheels and the portion
of the blades beneath the tables.

6. Horizontal band-saw machines shall be provided with
complete enclosure of both band wheels and of all of the sawblade
or sawblades except the portions necessary for the work. '

Circular-Saw Machines

7. Cold-sawing machines, slitting-saw machines and other
circular-saw machines for cutting cold metal stock shall be provided
with hood guards, which shall cover the exposed part of the saw
at all times at least to the depth of the teeth, and shall either—

(2) automatically adjust themselves to the thickness of, and remain
in contact with, the material being cut; or

(b) be fixed or manually adjusted, with the space between the
bottom of the guard and the material being cut not exceeding
10 mm (34 in.) at any time.

8. Parts of saws underneath tables of metal-cutting circular-
saw machines shall be covered by enclosures, which may serve
as exhaust hoods.

9. Where metal-cutting circular saws are driven by means
of sprocket wheels, such wheels shall be covered with standard
machinery guards.
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10. Small pieces of material or piles of material to be cut on
metal-cutting circular-saw machines shall be held securely in clamps
or fixtures on the saw tables or carriages.

Friction-Sawing Machines
11. Friction saws for cutting cold metal stock to fixed lengths—

(a) shall be equipped with sheet-metal hood guards covering as
much of the saw as possible, to stop flying sparks, and sub-
stantial enough to hold segments of the saw in case of break-
age; and

(b) should be provided with remote control.

Hack-Saw Machines

12. Tops of reciprocating saw frames on power-driven hack-
saw machines should be covered by stationary hoods, extending
over the full length of travel.

13. Cranks, gears, pistons, screws, springs and other reci-
procating or revolving parts of power-driven hack-saw machines,
except the blades, shall be enclosed in housings or covered by
standard machinery guards.

14. Metal stock to be cut on power-driven hack-saw machines
shall be held securely in vices or clamps on the saw tables.

Hot-Sawing Machines

15. Hot saws for cropping and cutting uncooled metal—

(a) shall be provided with hood guards of not less than 3 mm
(Y in.) sheet metal over the tops of the saws, to intercept
flying sparks; and

(b) should be provided with remote control.

Saws for Materials Other than Wood or Metal

16. Band saws or circular saws used for cutting asbestos, mica,
stone or other mineral products, bakelite, celluloid or other plastics,
bone, horn, or ivory, carbon, felt, leather, paper, cardboard, or
other paper products, rubber, or other non-metallic materials
except wood, shall be safeguarded in accordance with the require-
ments of paragraphs 2 to 10 of this Regulation concerning metal-
cutting bandsaws or circular saws.

17. Linters shall be equipped with—

(a) dustproof enclosures of the hoppers or feed ducts and of the
saw cylinders and brushes, provided with interlocks that will
prevent them from being opened while the saw cylinder is
revolving and prevent the saw cylinder from rotating
unless the enclosures are in place; and

(b) suction removal of the lint after separation.
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REGULATION 103. SCREENING AND SEPARATING MACHINES

Definitions

1. In this Regulation the following terms have the meanings

hereby assigned to them:

(a)

(b)

- (o)

(@)

(e)

)

(&)

(k)

the term “screening and separating machine ” means a
machine for mechanically separating liquids from other liquids
or from solid substances, or for separating solid substances
without the use of cutting or grinding tools or of pressure
vessels, but does not include picking, carding and combing
machines;

the term “ foundry cleaning equipment ” means devices or
machines for removing sand and other materials from foundry
castings;

the term “ centrifugal machine ” means a machine equipped
with a drum or basket, fixed to vertical shafts, rotating at
high speed and used for separating liquids of different densities
(separators), for separating liquids from cotton, wool or other
fibrous materials (extractors), or for separating liquids from
granular or coarser crystalline substance (driers);

the term “ filter press ” means a machine equipped with per-
forated plates or screens covered with a special filtering
medium, ordinarily cloth, and used for separating suspended
solid substances from Jiquids;

the term “ hulling and cleaning machines ” means machines
of various types for removing husks, pods, shells or other
types of outer covering from vegetable products and freeing
the remainder from foreign admixtures or dust, or for removing
dust from dry textiles or other materials by threshing;

the term “ screening and sifting machine ” means a machine
equipped with flat surface screens or sieves, with end shaking,
reciprocating or vibrating motion, or revolving cylindrical,
hexagonal or octagonal reels through which the finer particles
of pulverised or granulated substances in a dry condition are
passed to separate them from coarser particles;

the term “ washing machine ” means a machine used for freeing
cloth, wearing apparel and household articles, barrels, bottles
and other containers, or other articles, from impurities or
certain constituents by application of steam, water or other
liquids;

the term “drying tumbler ” means a machine ordinarily
consisting of a revolving perforated drum used for drying
clothes or other textiles by air or for shaking them out.

3

Foundry Cleaning Equipment

2. Foundry castings should be removed from the flasks on

vibrating gratings in enclosed mechanical mould-shakeouts provided
with —
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(a) exhaust for carrying away the dust and fine particles arising
from the operations; and

(b) conveyors or equivalent means for collecting the sand under-
neath the gratings and returning it to the conditioning stations.

3. Where foundry castings are transported from shakeouts
to cleaning rooms by means of overhead equipment—

(a) the chain slings, wire ropes and hooks used shall be of sufficient
strength and securely attached.to parts of the castings capable
of carrying the loads; and

(b) the loads shall not be moved over workers below, who, if
required to be in the path of travel, shall be given ample
warning which will permit them to move to safe locations and
avo(iid possible injury from falling parts or from falling hot
sand.

Hand Cleaning

4. Large castings may be cleaned and chipped by hand in the
moulding and casting rooms, if the use of compressed air or
abrasive blasting is prohibited and suitable protection is furnished
to the cleaners and to other workers employed in such rooms by—

(a) the use of suitable curtains, partitions or screens, to prevent
injury from flying chips and particles; and

(b) exhaust ventilation to prevent any injurious concentration
of dust; and

(c) the use of goggles, respiratory protective equipment and
protective clothing, where other methods of control do not
afford the required degree of protection.

5. Where finishing rails or benches are used for supporting
castings during cleaning and chipping operations, safe clearance
shall be provided between the rails or benches and between indi-
vidual castings.

Tumbling Barrels and Tumblasts

6. Horizontal revolving and reciprocating tumbling barrels,
used in foundries for removing rand and scale from small castings,
shall be installed and guarded in conformity with the provisions
of paragraphs 97 to 100 of Regulation 91.

Abrasive Blasting Units

7. Cleaning of foundry castings by means of abrasive blasting
(sand blasting) shall be—

(a) undertaken only in cabinets or rooms, completely and tightly
enclosed except for air intakes and satisfactorily protected
outlets, preferably with part of the enclosures affording visi-
bility of the operations and with—
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(i) automatic equipment; or

(ii) the operator located outside and manipulating the
tools through openings sealed with flexible washers or
sleeves; and

(b) performed with the use of abrasive, such as steel shot, grit, etc.,
as a blasting medium, excluding silica sand.

8. (1) Where it is necessary for operators to work inside
abrasive-blasting rooms they shall be provided with air-supplied
sand-blast helmets, gloves, leggings and necessary special clothing,
for protection against dust and flying particles of abrasive or
metal.

(2) No part of the protective equipment shall be left inside
the blasting chambers.
9. When the air comes from compressors, in the tube supply-

ing the operator there shall be a filter to retain any excess of
carbon monoxide originating in the lubricating oil, grease, etc.

Centrifugal Machines — General Provisions

10. Centrifugal extractors, separators, and driers shall be
provided with—

(a) metal lids, not less than 1 mm (0.04 in.) in thickness;

(b) interlocking devices that will prevent the lids from being
opened while the rotating drums or baskets are in motion and
prevent the starting of the drums or baskets while the lids
are open; and

(¢) rims on the drums or baskets, so designed that the drums or
baskets can be safely turned by hand with the lids open.

11. Engines and variable-speed motors driving centrifugal
machines shall be provided with effective speed-limit governors.

12. All centrifugal machines shall have effective braking
arrangements.

13. Centrifugal machines shall not be operated at a speed
in excess of the manufacturer’s rating, which should be legibly
stamped on the machine at an easily visible place, both on the
inside of the basket and on the outside of the machine.

14. Centrifugal machines shall be fluid-tight, except for neces-
sary supply and drain pipes.

Ezxtractors

15. Extractors used in cleaning and dyeing for separating
volatile flammable liquids from textile fabrics shall—

(a) be equipped with lids and drum or basket rims of non-
ferrous metal;

(6) have all metallic parts and pipes effectively grounded;
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(¢) be equipped with drain pipes, providéd with liquid-seal
traps, to underground storage tanks;

(d) not be connected to any sewer system;

(e) be drained daily; and

(/) have bearings designed so as to prevent over-heating.

16. Electrical equipment on extractors for removing volatile
flammable liquids shall be of the explosion-proof type.

Filter Presses

17. Filter presses shall be equipped with safety valves for
escape of material, to prevent bursting of the presses or the filters
in the event of undue pressure being exerted by the pumps.

18. The following provisions shall apply to open-tank filter
presses:

(a) when the top of the tank for the immersion of the filter-cell
basket is less than 1 m (40 in.) above the floor or working level,
adequate standard railings shall be installed on all open sides;
and

(b) when the top of the tank is less than 15 ¢m (6 in.) above the
floor or working level, standard toeboards shall be provided.

19. Parts of rotary filter presses extending above the con-
tainers in which they revolve shall be provided with removable
sectional covers, except for a space sufficiently large to discharge
the press cakes over an apron at the top of the entrance side of
the container.

Hulling and Cleaning Machines — General Provisions

20. Hulling and cleaning machines shall be equipped with
standard machinery guards enclosing exposed belts and pulleys,
chains and sprockets, gears, or other parts of the driving gear and
for the feed conveyors where these are used.

Cacao Bean Cleaners

21. Cacao bean cleaners shall be provided with guards which
will prevent the workers from coming into contact with the crack-
ing rolls.

Corn Husking Machines

22. Corn husking machines shall be provided with guards
over the husking rolls, if the workers are liable to come into con-
tact with them.

Corn Silking and Cleaning Machines

23. Corn silking and cleaning machines shall, unless effectively
covered by housings, be provided with adjustable enclosures for
the screen chambers.




REGULATION 103 135

Farning Mills

24. Fanning mills for removing chaff or other foreign materials
from grain or vegetables, and other hulling and cleaning machines
equipped with air aspiration, shall be enclosed in dustproof hous-
ings, except for necessary feed and discharge openings.

Pea Viners and Shellers

25. Pea viners and shellers shall be provided with guards or
barricades, to prevent the workers from coming into contact with
the revolving cylinders.

Rag-Willow Machines
26. Rag-willow machines (dusters) should be—

(a) enclosed in dustproof compartments, with means of access to
the rags so interlocked that they cannot be opened until the
paddles have stopped moving; and

(b provided with efficient exhaust for removing from the com-
partments all the dust liberated during the processing of the
rags.

Screening and Sifitng Machines — General Provisions

27. Bolting, screening and sifting machines used in the manu-
facture of cocoa, flour, spices, starch, sugar, pulverised coal and
similar substances, shall be equipped with dust-tight housings
with hinged or removable doors, so interlocked as to prevent them
from being opened while the operations are carried on.

Sand Sifters

28. Sand sifters in foundries shall, unless the sand handled
contains sufficient moisture to prevent the liberation of dust, be—

(a) enclosed as completely as possible; and

(b) provided with exhaust conforming to the relevant require-
ments of Section 2 of Chapter XIII of this Code.

29. Rotary sand sifters in-foundries shall be guarded by
enclosures or with standard railings of angle iron or metal pipe,
placed not less than 38 em (15 in.) or more than 50 cm (20 in.)
away from the sifters.

30. Belt shifters and motor-control switches for rotary sand
sifters in foundries shall be placed within easy reach of the oper-
ators, and so protected that there will be no danger of accidental
starting.

31. Portable compressed air-driven vibrating sand sifters in
foundries shall be anchored with a rope slightly shorter than the
air-supply hose, to prevent breaking of the hose coupling through
movements of the machine.
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Washing Machines and Drying Tumblers

32. Laundry washing machines and drying tumblers of the
double cylinder type shall be equipped with interlocking devices
that will prevent—

(a) the covers or doors on the outer cylinders from being opened
while the inner cylinders are in motion; and

(b) the inner cylinders from being moved when the covers or doors
of the outer cylinders are open, except by a hand-operated
worm wheel or the operation of an inching device with two-
hand control.

33. Laundry washing machines and drying tumblers of the
double cylinder type shall be provided with adequate means of
holding open the covers or doors of both inner and outer cylinders
during charging and discharging operations.

34. Laundry washing machines and drying tumblers of the
single cylinder type shall—

(a) be enclosed or guarded to a sufficient height to prevent workers
from coming into contact with the cylinders when they are
in motion;

(&) be equipped with devices which will automatically prevent the
cylinders from moving when the covers or doors are open; and

(c) unless the covers or doors open downward, be provided with
adequate means for holding the covers or doors of the cylinder
open during charging and discharging operations.

35. Washing machines and drying tumblers for use with volatile
flammable liquids shall—

(a) be provided with pressure-relief doors functioning in case of an
explosion inside, and so designed as to open away from the
operator and to close automatically after the explosion;

(6) have all metallic parts and pipes securely grounded;

(¢) be equipped with drain pipes, provided with liquid-seal traps
to underground storage or settling tanks;

(d) not be connected to any sewer system; and

(e) have electrical equipment of the explosion-proof type.

36. Washing drums or reels for washing hides or skins in
leather manufacture, potato washers for removing potato skins
in starch manufacture and other processes, scaling reels for removing
scales from fish, barking drums for removing bark and dirt from
wood for chemical pulp manufacture, and similar machines, shall
be safeguarded in accordance with the requirements of paragraph
34 of this Regulation. :

37. Bottle-washing machines equipped with live roller
conveyors for delivery of unwashed bottles to machine-charging
stations, or of washed bottles from the washing machines to the
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bottle fillers, shall be proi'ided with guards completely enclosing
the bevel gears on the conveyors, unless these are guarded by
location.

38. Rotary-brush bottle-washing machines shall be provided
with suitable screens at the charging stations to protect workers
from flying glass due to bursting bottles.

ReguLAaTION 104. SEWING AND STITCHING MACHINES

Definitions

1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ sewing machine ” means a machine equipped with
one or more reciprocating needles carrying flexible thread or
filaments, used for uniting or fastening pieces of textiles,
leather, paper, straw-braid or other fabrics together by
stitches;

(b) the term “ wire-stitching machine ” means a machine equipped
with one or more reciprocating heads for cutting fine wire,
coiled in the machine, into staples, driving them through
assembled pieces of leather, paper or other material and clinch-
ing the ends on the inside.

Sewing Machines

2. Moving parts of power-driven sewing machines shall be
completely enclosed, except those parts necessarily exposed for
the sewing.

3. Power-driven sewing machines shall be provided with
substantial needle guards, so designed that—
(2) the fingers of the operators cannot pass under the needles;

(b) the needles can be threaded conveniently without removing
the needle guards; and

(c¢) visibility of the sewing operation is afforded.

4. . The shafting and driving mechanism of power-driven
sewing machines shall be entirely enclosed.

Wire-Stitching Machines

5. Power-driven single or multiple wire-stitching machines
shall, unless automatically fed, be equipped with—

(a) sliding sweep guards that will push the fingers of ‘the operator
out of the danger zone; and

(b) safety locks on the pedal controls, to prevent the machines
from being operated while adjustments, cleaning, or repairs
are being made.
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RecuraTioN 105. SHEARS, SLICERS AND SLITTERS

Definitions
1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ shears ” or “ shearing machine ” means a machine
ordinarily equipped with straight, bevel-edged blades operating
vertically against resisting edges, or with rotary, overlapping
cutting wheels, and used for shearing metals or non-metallic
substances;

(b) the term “slicer” or “slicing machine ” means a machine
ordinarily equipped with band knives or reciprocating knife
blades and used for cutting across or slicing non-metallic
substances or for splitting them into layers;

(c) the term “slitter ” or “slitting machine ” means a machine
ordinarily equipped with circular disc-type knives, and used
for trimming or cutting into metal or non-metallic substances
or for slitting them into narrow strips; for the purpose of this
Regulation, this term includes bread or other food slicers
equipped with rotary knives or cutting discs;

(d) the term “ rotary cutting machine ” means a machine ordina-
rily equipped with spiral cutting blades or with pairs of revolv-
ing cylinders fitted with helicoidal knife blades, and used for
shearing cloth or rugs, for clipping fur, and in shaving hides;

(e) the term “ chipping machine ” means a machine equipped
with heavy, rotating metal discs fitted with bevelled knife
blades and used for cutting wood into chips for distillation or
for manufacture of chemical pulp.

General Provistons

2. Shears, slicers and slitters shall be equipped with standard
machinery guards enclosing exposed belts and pulleys, chains and
sprockets, gears and other moving parts of driving mechanisms
on the machines.

3. Cleaning of 'shears, slicers and slitters shall not be attempted
without first stopping the machines.

Alligator Shears
4. Alligator shears shall be provided with—

(a) heavy U-shaped metal band guards rigidly mounted horizon-
tally around the fixed jaws; and

(b) mechanical feed, where practicable.
5. Alligator shears shall be equipped with means for readily

disconnecting the power, and shall not be permitted to run con-
tinuously when not in use.
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6. Alligator shears shall never be so located as to face passage-
ways, aisles or workplaces, and suitable screens should be provided
to prevent operators or other workers from being injured by
flying particles.

Corner Cutters

7. Corner cutters, used in the manufacture of paper boxes,
shall be equipped with—

(a) right-angle-shaped guards, fastened to the machines in front
of the knives and provided with slots or perforations to afford
visibility of the operations; or

(b) other guards equally efficient for the protection of the fingers
of the workers.

Dough Dividers
8. Dough dividers shall be provided with safety locks for the
controlling devices.

9. Before attempting to clean dough dividers, the machines
shall be stopped and the controls locked.

10. Hand-fed dough dividers shall be provided with front
guards that will prevent the fingers of workers from being caught
between the cutting head and the front of the machines.

11. Dough dividing and weighing machines equipped with
automatic feed shall be provided with feed chutes or with hoppers
so designed that the hands of the workers cannot come into contact
with the moving parts of the machines.

Gutllotine Paper Cutters

12. Where practicable, hand and foot power guillotine paper
cutters shall be provided with rods or plates, so arranged on the
feeding side that the hands of the operators cannot reach the cutting
edge of the knife while feeding or holding the paper in place.

13. Power-driven guillotine paper cutters, except continuous
feed trimmers, shall be equipped with—

(a) starting devices which require the simultaneous action of
both hands to start the cutting motion and of at least one
hand on a control during the complete stroke of the knife; or

(b) an automatic guard which will remove the hands of the
operator from the danger zone at every descent of the blade,
used in conjunction with one-hand starting devices which
require two distinct movements of the device to start the
cutting motion, and so designed as to return positively to the
non-starting position after each complete cycle of the knife.

14. Where two or more workers are employed at the same
time on the same power-driven guillotine paper cutter equipped
with two-hand control, the device shall be so arranged that each
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worker shall be required to use both hands simultaneously on the
safety trip to start the cutting motion, and at least one hand on a
control to complete the cut.

15. Power-driven guillotine paper cutters, other than con-
tinuous trimmers, shall be provided, in addition to the brake or
other stopping mechanism, with an emergency device which will
prevent the machine from operating in the event of failure of the
brake when the starting mechanism is in the non-starting position.

16. Guillotine cutters used for cutting material other than
paper shall be safeguarded in accordance with the requirements of
paragraphs 12 to 15 of this Regulation.

Index Cutters and Vertical Paper Slotters

17. Index cutters, and other machines for cutting strips from
the ends of books, and for similar operations, shall be provided
with fixed guards, so arranged that the fingers of the operators
cannot come between the blades and the tables.

Metal Squaring Shears

18. When knives are being set or other work is being carried
out on metal squaring shears, the knife bar shall be securely
blocked up.

19. TFoot- or power-operated squaring shears for trimming
metal plates or sheets, or for cutting them to fixed lengths, shall
be provided with—

(a) a barrier guard at the froni of the knife, fastened to the
machine frames at both ends with the lower edge not more
than 10 mm (34 in.) above the table and from the knife, and
set at such an angle that the line of the cut is plainly visible to
the operator;

(b) a self-adjusting barrier guard with a limit of 40 mm (34 in.)
above the table and from the knife, but which will rise auto-
matically to the thickness of the material to be cut; or

(¢) where metal squaring shears are fed from the back, a suitable
guard for the back of the knife.

20. Where two or more workers are employed at the same
time on the same metal squaring shears, the operating mechanism
shall require each operative’s hands to be on the controls before
the shears can be tripped.

21. When knives are being set or other work is being carried out
on metal squaring shears, the knife bar shall be securely blocked up.

Rubber Choppers

22. Rubber choppers shall be provided with adjustable
guards of sheet metal or wire mesh with slots or openings not
exceeding 6 mm (14 in.), extending across both front and rear of
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the cutting blade 8o that it will be impossible for the fingers of the
operators to come into contact with the knife while feeding or
removing stock.

Veneer Clippers

23. Clippers for trimming veneer sheets shall be provided
with—

(a) automatic feed and conveyors or travelling tables for removing
stock when clipped; or

(b) hinged metal screens or vertical finger guards, both in the
front and at the back of the knife, so fixed as to make it
impossible for workers to place any portion of a hand under
the knife when feeding or removing stock.

Slicing Machines — General Provisions

24. Workers shall be prohibited from attempting to make
adjustments on slicing machines until after the machines have
been stopped.

Band Knives

25. Band wheels on band knives, and all portions of the blades
except the working side between the sliding guide and the table on
vertical machines, or between the wheel guards on horizontal
machines, shall be completely enclosed with hinged guards of sheet
metal not less than 4 mm (0.04 in.) in thickness or of other
material of equal strength.

26. Sliding guides on cake cutters, macaroni cutters and
other vertical band knives shall be provided with guards that will
cover the blades at all times down to the height of the material
being cut.

27. Upper feed rolls on leather-splitting band knives and other
horizontal band knives shall be provided with metal guards,
attached to the apron and extending down to within 6 mm (%} in.)
of the bottom of the roll.

Barking Discs

28. Barking discs for removing bark from pulpwood shall be
equipped with—

(a) housings enclosing the back and periphery of the disc and the
front except the operating head;

(b) suspended guards of expanded metal or wire mesh, with
openings not exceeding 6 mm (! in.) hung in front of the
operating head;

(c) feed tables provided with automatic turning devices, which
will make it unnecessary for workers to hold the wood during
operations; and
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(d) suitable connections to efficient exhaust systems for removing
the bark and shavings.

29. Where barking discs are directly connected to water-
wheels or turbines, governors shall be provided to keep the speed of
the discs within safe limits.

Bread-Slicing Machines (Reciprocating Type)

30. Power-driven bread-slicing machines shall be provided
with guards over the vertically moving knives, to prevent the hands
of the workers from being caught at the back of the knife frames
between the automatic pushers and the knife edges.

Leather-Splitting Machines

31. Feed rolls on leather-splitting machines with stationary
or vibrating knife blades shall be provided with bars or other
guards, so arranged that the material can be fed to the knives
without permitting the fingers of the workers to be caught between
the rolls.

Rubber Band Choppers

32. Cautter heads and knives on rubber band choppers shall
be enclosed with guards of sheet metal or wire mesh, with slots
or openings not exceeding 6 mm (14 in.), extending—
(@) not less than 30 ¢cm (12-in.) below the table on the discharge

side;

(b) not less than 15 em (6 in.) in front of the cutting head; and
(¢) not more than 75 mm (3 in.) above the table on the feed side.

Slitting Machines — General Provisions

33. Circular disc-type knives on machines for cutting metal
and leather, paper, rubber, textiles or other non-metallic substances
shall, if within reach of operators standing on the floor or working
level, be provided with guards enclosing the knife edges at all
times as near as practicable to the surface of the material, and
which may either—

(a) automatically adjust themselves to the thickness of the
material; or
(b) be fixed or manually adjusted so that the space between the
bottom of the guard and the material will not exceed 10 mm
(34 in.) at any time.
34. Portions of blades underneath the tables or benches of
slitting machines shall be covered by guards.

Bread-Slicing Machines (Rotary Type)

35. Bread-slicing machines with rotary cutting discs or blades
shall be provided with guards in the form of tunnels on both the
feeding and delivery sides which—
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(a) will prevent access to the discs or blades;

(b) are so interlocked with the starting mechanism that the
tunnels cannot be removed or opened except when the machine
is at rest; and

(¢) have the exposed parts of the cutting discs or blades securely
guarded.

Candy Cutters and Slitters

36. Caramel and nougat cutters and slitters shall be securely
guarded and provided with—

(a) belt conveyors or travelling tables to carry the material
under and away from the knives; or

(b) slide feeds set at an incline that will permit the material to
pass by gravity to the knives on the intake side and away
from the knives on the discharge side.

Fruit and Vegetable Slicers

37. Knife sets on peach slicers, sugar beet slicers and similar
machines shall be enclosed, except for feed and discharge openings.

Leather Strippers

38. Strippers for trimming tanned hides in leather manufactur-
ing shall be equipped with two-hand operating devices.

Rubber Bevel Cutters

39. Sliding tables on bevel cutters for rubber sheets shall be
provided with stops which limit their travel so that the knife
discs cannot protrude beyond the edge of the tables.

Multiple-Process Slitters

40. Guards for the cutting discs used on multiple-process
machines for cutting off or slitting material shall enclose the discs
as completely as practicable.

Rotary-Cutting Machines — General Provisions

41. Rotary-cutting machines for shaving, shearing or shredding
of fur, leather, textiles or other materials involving the liberation
of dust, fur, lint or other substances, shall be provided with exhaust
for removing the substances liberated in the operations.

Fur-Clipping and Fur-Cutting Machines

42. Fur-clipping and fur-cutting machines shall be completely
enclosed, except for feed and discharge openings.
Pile Cutters and Cloth Shears

43. Pile cutters and cloth-shearing or carpet-shearing machines
shall be provided with covers or guards, so arranged and inter-
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locked that the fingers of the workers cannot come into contact
with the knife cylinders except when the machine is at rest.

Rag Cutters or Shredders

44. Fly knives, bed knives and the spiked feed drums on rag
shredders shall be covered with dust-proof enclosures, provided
with hinged or sliding doors or covers for access.

45. Enclosures for rag shredders, which also may serve as
exhaust hoods, shall be equipped with interlocking devices, so
arranged that the covers cannot be opened while the machines are
in motion.

Rotary Paper-Cutting Machines

46. Rotary machines for cutting paper from rolls into sheets
of fixed lengths shall be provided on all sides and within easy
reach of the workers with—

(a) push buttons, where electric power is used;

(6) manually operated quick power-disconnecting devices, where
mechanical power is used; and

(c) adequate braking devices.

47. Rotary paper-cutting machines shall be equipped with a
bar or pipe in front of the nip of the spreader or squeeze roll.

48. Platforms on rotary paper-cutting machines shall be
provided with standard railings and toeboards.

49. Single-knife rotary paper-cutting machines shall be
provided with a guard at the bearing of the knife spindle, to prevent
workers from reaching for paper at a point close to the knife.

50. Duplex-knife rotary paper-cutting machines shall be
provided with—

(a) a guard at the bearing of the first knife spindle; and
() a hood for the second knife.

51. Where the rotary cutting knife of a paper-cutting machine
is within reach of the workers it shall be effectively guarded.

Leather-Shaving and Skiving Machines

52. Leather-shaving machines shall be equipped with metal
hood guards covering all except the necessary working part of the
knife cylinder, with the attached grinding wheel; such guards may
also serve as exhaust hoods.

53. Feedrolls on leather-shaving machines and skiving mach-
ines shall be so guarded that the material will be fed through aslot,
or under a fixed rod or strip located directly in front of the nip
a. running the full length of the rolls, without permitting the
fingers of the workers to be caught between the rolls.
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Unhairing and Fleshing Machines

54. Unhairing machines and fleshing machines in leather
tanneries shall be equipped with a bar across the front of the
machine acting as a rest in case the operator slips.

55. Unhairing and fleshing machines which are operated by
pedals and on which two workers are employed, shall be
equipped with a lever which will prevent either worker from
starting the machine by pressing the pedal until the lever is thrown
by the other worker.

56. Unhairing and fleshing machines shall, when equipped
with rotating fixed knife cylinders or with knives carried on tra-
velling endless bands, be provided with enclosures of sheet metal
or wire mesh with openings not exceeding 12 mm (14 in.), covering
the pinch rolls and the knives except the necessary openings for
feeding stock.

57. Unhairing machines equipped with travelling knife
cylinders shall be provided with movable wire-mesh gate guards
at the front of the machines, so arranged that—

(a) as the knife cylinder moves downward on the bolster, the gate
operates downward and remains clamped to the bolster; and

(b) as the knife cylinder returns upward, the gate is automatically
released and moves upward, permitting the processed hide
to be removed and replaced by another.

Disc Chipper Machines and Hog Mills

58. Disc chipper machines and hog mills for cutting wood-
pulp stock or wood-distillation stock into chips shall be enclosed
in substantial housing provided with feed spouts— :

(a) not less than 90 ¢m (36 in.) in length; and

(b) with swinging baffles installed in the mouths, to intercept
particles flying back from the knives.

59. Disc chipper machines and hog mills shall be provided
with screens of heavy wire mesh above and in front of the spouts,
to protect workers and passers-by from flying chips.

ReguraTtion 106. SPINNING, WEAVING AND KNITTING MACHINES

Definitions
1. In this Regulation the following terms have the meanings
hereby assigned to them:

(a) the term “ spinning machine ” means a machine used for
drawing and twisting combed or carded slivers, composed of
fibres, into threads or yarns, or into cords, lmes ropes or
strmg, and winding the spun filaments into balls cakes or
skeins, or on bobbins or spools, and includes warpers and
slashers;

10
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(b) the term * wire-drawing machine ” means a machine used
for drawing wires;

(¢) the term “ wire-stranding machine ” means a machine for
twisting wires into strands for wire ropes or cables, and winding
them in coils or on reels or spools;

(d) the term “ weaving machine ” or “ loom ” means a machine
used for interlacing spun threads or yarns by weaving, to
form textile cloth or fabric;

(e) the term “ wire-weaving machine ” means a machine used
for interlacing wires to form wire cloth, wire fencing, or wire
screening;

(f) the term “ knitting machine ” means a machine equipped
with knitting needles for interlooping threads or yarns so
that one loop supports another, to form knitted fabrics,
garments or netting.

Y

General Provisions

2. Gears on spinning, weaving and knitting machines shall
be covered with standard machinery guards.

3. Wire-mesh guards shall not be used for any parts of cotton
spinning machines or for any other textile machinery producing
fly, and if used for other machines, shall be placed at a distance
of not less than 75 mm (3 in.) from any moving part, and shall
be of a mesh not larger than—

(a) 6 mm (1 in.) for guards within 10 em (4 in.) from any such
part; or

() 13 cm? (2 sq. in.) in area for guards over 10 ¢m (4 in.) from
any such part.

4. Spinning and weaving machines used for processing asbestos
fibres or glass threads shall be provided with efficient exhaust for
removal of any dust or fibres liberated complying with the r:levant
requirements of Section 2 of Chapter XIII of this Code.

5. Moving parts of spinning, weaving and knitting machines
shall be cleaned only when the power is disconnected and the
machine is stopped.

6. Cleaning of stationary parts of spinning, weaving and
knitting machines and of the floor beneath such machines shall be
carried out—

(2) only while the machine is at rest, where there is imminent
risk of contact of the person or anything held in the hand
with moving parts during cleaning, and

(b) by means of vacuum deviees or by brushes when any part is
being cleaned while the machine is in motion.

Textile Drawing Frames

7. Main driving shafts on drawing frames shall be entirely
enclosed.
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4. Starting and stopping devices shall be provided on every
slubber, roving frame or other speed frame, so as to make it possible
for the operator to start or stop the machine from any working
position.

*5. Spinning and weaving machines used for processing
asbestos fibres or glass threads shall be provided with efficient
exhaust for removal of any dust or fibres liberated complying with
the relevant requirements of Section 2 of Chapter XIII of this Code.

*6. Moving parts of spinning, weaving and knitting machines
shall be cleaned only when the power is disconnected and the
machine is stopped.

*7. Cleaning of stationary parts of spinning, weaving and
knitting machines and of the floor beneath such machines shall be
carried out—

(a) only while the machine is at rest, where there is imminent
risk of contact of the person or anything held in the hand
with moving parts during cleaning, and

() by means of vacuum devices or by brushes when any part is
being cleaned while the machine is in motion.

8. Irregularities in the operation of spinning, weaving and
knitting machinery should be reported immediately by workers
to persons, such as loom-fixers, designated by the management
for the purpose, unless the correction of the irregularity is regarded
as part of the normal responsibility of the workers.

Textile Drawing Frames

*9. Main driving shafts on drawing frames shall be entirely
enclosed.

*10. The roller gearing on drawing frames shall be effectively
guarded by a cover which shall be so interlocked that it cannot
be raised until the machine is stopped and the machine cannot
be started until the cover is closed.

Speed Frames

*11. Headstocks on slubbers and roving frames shall be
guarded with metal plates, and any access door shall be so inter-
locked that the door cannot be opened while the machine is in
motion, and the machine cannot be restarted until the door is
closed and locked.

*12. Draft-change wheels, back roller and carrier wheels,
twist and carrier wheels, bobbin-shaft driving wheels and swing
wheels, lifter wheels and bottom cone drum wheels on slubbers and
roving frames shall be completely covered.
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13. Bobbin skew gears and spindle skew gears on speed frames
shall be effectively enclosed in guards of sheet metal.

*14. Lifter rack wheels on slubbers and roving frames shall be
provided with guards which will effectively protect the nip both
as the rail rises and as it falls.

*15. Every suspended counterweight shall be cast with the
eyelet forming part of the weight itself, and, where necessary, the
counterweight shall be enclosed.

Spinning Machines
*16. Hinged gear covers, head end panels, sliding panels and
doors in guards on spinning machines shall be interlocked with
the belt shifters or other driving controls in such a manner as to
prevent—
(a) the cover, panel or door being opened while the mechanism
is in motion; and
(b) the machine being restarted until the cover, panel or door is
closed and locked.
*17. Belt shifters for spinning machines shall be provided with
locks, which shall be used when the machines are stopped for
cleaning, oiling or repair.

Spinning Mules

18. Clearance between the ends of carriage runs on spinning
mules and walls, columns, other machines or fixed structures, shall
not be less than 45 c¢cm (18 in.), but in new mills the clearance
should be greater. '

*19. The ends of carriage runs on spinning mules of the type
used in the woollen trade shall be guarded by standard railings.

*20. Wheels on spinning-mule carriages shall be provided with
substantial wheel guards, extending to within 6 mm (14 in.) of
the rails.

21. (1) So far as practicable, back shaft scrolls, carrier
pulleys, draw band pulleys, faller stops, quadrant pinions, rim band
tightening pulleys, and backs of headstocks, including rim pulleys
and taking-in scrolls on spinning mules, shall be enclosed by
standard machinery guards.

(2) The taking-in bevels should be closely guarded by a
separate guard even if they are inside the headstock back guard.

(3) The gears driving the fluker rod should be guarded.

22. (1) Working or cleaning between the roller beams and
carriages of spinning mules shall be done only when the machine
is at rest with the carriage stopped on the outward run and the
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8. The roller gearing on drawirg frames shall be effectively
guarded by a cover which shall be so interlocked that it cannot
be raised until the machine is stopped and the machine cannot
be started until the cover is closed.

Slubbers and Roving Frames

9. Headstocks on slubbers and roving frames shall be guarded
with metal plates, and any access door shall be so interlocked that
the door cannot be opened while the machine is in motion, and the
machine cannot be restarted until the door is closed and locked.

10. Draft-change wheels, back roller and carrier wheels,
twist and carrier wheels, bobbin-shaft driving wheels and swing
wheels, lifter wheels and bottom cone drum wheels on slubbers and
roving frames shall be completely covered.

11. Bobbin skew gears and spindle skew gears on slubbers
and roving frames shall be effectively enclosed in guards of sheet
metal.

12. Lifter rack wheels on slubbers and roving frames shall be
provided with guards which will effectively protect the nip both
as the rail rises and as it falls.

13. Every suspended counterweight shall be cast with the
eyelet forming part of the weight itself, and, where necessary, the
counterweight shall be enclosed.

Spinning Machines

14. Hinged gear covers, head end panels, sliding panels and
doors in guards on spinning machines shall be interlocked with
the belt shifters or other driving controls in such a manner as to
prevent—

(a) the cover, panel or door being opened while the mechanism
is in motion; and

(b) the machine being restarted until the cover, panel or door is
closed and locked.

15. Belt shifters for spinning machines shall be provided with
locks, which shall be used when the machines are stopped for
cleaning, oiling or repair.

Spinning Mules
16. Clearance between the ends of carriage runs on spinning

mules and walls, columns, other machines or fixed structures, shall
be not less than 45 cm (18 in.).

17. The ends of carriage runs on spinning mules of the type
used in the woollen trade shall be guarded by standard railings.

18. Wheels on spinning-mule carriages shall be provided with
substantial wheel guards, extending to within 6 mm (1} in.) of
the rails.
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19. So far as practicable, back shaft scrolls, carrier pulleys,
draw band pulleys, faller stops, quadrant pinions, rim band tighten-
ing pulleys, and backs of headstocks, including rim pulleys and
taking-in scrolls on spinning mules shall be enclosed by standard
machinery guards.

20. Working or cleaning between the roller beams and carriages
of spinning mules shall be done only when the machine is at rest
with the carriage stopped on the outward run and the brake on,
and no worker shall go between the roller beam and the carriage
until he has received a prearranged signal from the spinner (mule
minder).

21. When spinning mules have been stopped they shall not
be started again until it is certain that no workers are between the
roller beams and the carriages.

Cap, Flyer and Ring-Spinning Frames

22. An effective guard shall be provided for the inrunning
nip of double rollers driving the spindles on cap, flyer or ring-
spinning frames.

23. Banding on cap, flyer or ring-spinning frames equipped
with double rollers shall be prohibited while the machines are
running. :

Wet-Spinning Frames
24. Wet-spinning frames for flax shall be provided with
splash guards.

Warpers

25. Workers on high speed warpers shall be prohibited from
picking waste out of mechanical stop motions with the fingers.

-Slashers
26. Slashers shall be provided with—

(a) guards for the open nips of the top squeezing rollers;

(b) horizontal safety stop bars, located not more than 1.75 m
(69 in.) above the "oor or working level and connected to the
control levers for quickly stopping the machines from any
point; and

(¢) lifting levers or other devices for raising the squeeze rolls
in the size boxes.

27. Size kettles for slashers shall be provided with temperature-
control equipment.

28. Steam supply pipes for machines shall comply with the
provisions of paragraph 1 of Regulation 128, and shall be provided
with a pressure gauge between the pressure reducing valve and
the machine.
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brake on, and no worker shall go between the roller beam and the
carriage until he has received a prearranged signal from the spinner
(mule minder).
(2) Unless the setting-on rod of the mule tends to run to the

“off ” position, an approved stang lock shall be required.

*23. When spinning mules have been stopped they shall not
be started again until it is certain that no workers are between the
roller beams and the carriages.

Cap, Flyer and Ring-Spinning Frames

*24. An effective guard shall be provided for the inrunning
nip of double rollers driving the spindles on cap, flyer or ring-
spinning frames.

*25. Banding on cap, flyer or ring-spinning frames equipped
with double rollers shall be prohibited while the machines are
running.

26. (1) The draft pinion wheels should have an interlocking
cover.

(2) The inner panels at the driving end should be continued
to the floor.

Wet-Spinning Frames
*27. Wet-spinning frames for flax shall be provided with
splash guards.

Warpers
*28. Workers on high speed warpers shall be prohibited from
picking waste out of mechanical stop motions with the fingers.

Slashers
29. (1) Slashers shall be provided with—

(a) guards for the open nips of the top squeezing rollers;

(b) horizontal safety stop bars, located not more than 1.75 m
(69 in.) above the floor or working level and connected to the
control levers for quickly stopping the machines from any
point; and

(¢) lifting levers on other devices for raising the squeeze rolls in
the size boxes.

(2) The cylinders should be separated by at least 15 cm

(6 in.).

*30. Size kettles for slashers shall be provided with tempera-
ture-control equipment.

*31. Steam supply pipes for machines shall comply with the
provisions of paragraph 1 of Regulation 128, and shall be provided
with a pressure gauge between the pressure reducing valve and
the machine.
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32. If the vessel is not designed to prevent vacuum collapse,
it shall be equipped with one or more vacuum relief valves with
openings of sufficient size to prevent the collapse of the vessel on
the occurrence of a vacuum.

33. The control levers of the slasher should be connected
to a treadle or a horizontal bar located not more than 1.75 m
(69 in.) above the floor to control the operation from any working
position.

34. (1) Slasher kettles and cookers shall be provided with
expansion chambers in the covers, or drains, to prevent surging
over.

(2) Steam-control valves shall be so located that they can
be operated without exposing the worker to moving parts, hot
surfaces or steam.

35. The dryer enclosure shall be provided with an exhaust
system which will effectively prevent wet air and steam from
escaping into the room.

Beam Trucks and Slings

*36. Beam trucks for handling beams on or between warpers,
slashers, warp-tying machines and looms shall, where necessary
to prevent danger, be provided with lock pins or other devices
for holding the beams securely in place during transporting.

*37. Wherebeamscannot be lifted, carried or lowered manually
without undue risk of personal injury, suitable lifting appliances
and runways shall be provided for conveyance of the beams.

*38. Slings for lifting beams in and out of looms or other
machines shall be so made that the beams cannot slip out of them
while suspended.

Fibre-Rope-Laying Machines
*39. Spindles on automatic rope-laying machines shall be

covered or enclosed with guards to prevent spools from flying out,
so arranged that—

(a) the guards cannot be opened while the machines are in oper-
ation; and

(b) the machines cannot be started unless the guards are in place.

Wire-Drawing Machines

*40. Blocks on wire-drawing machines shall be equipped with
either—

(a) stopping devices, so arranged that they will automatically
shut down the blocks if a worker is caught in the block; or
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Beam Trucks and Slings

29. Beam trucks for handling beams on or between warpers,
slashers, warp-tying machines and looms shall, where necessary
to prevent danger, be provided with lock pins or other devices
for holding the beams securely in place during transporting.

30. Where beams cannot be lifted, carried or lowered manually
without undue risk of personal injury, suitable lifting appliances
and runways shall be provided for conveyance of the beams.

31. Slings for lifting beams in and out of looms or other
machines shall be so made that the beams cannot slip out of them
while suspended.

Fibre-Rope Laying Machines

32. Spindles on automatic rope laying machines shall be
covered or enclosed with guards to prevent spools from flying out,
so arranged that—

(a) the guards cannot be opened while the machines are in oper-
ation; and
(6) the machines cannot be started unless the guards are in place.

Wire-Drawing Machines

33. Blocks on wire-drawing machines shall be equipped with
either—

(a) stopping devices, so arranged that they will automatically
shut down the blocks if a worker is caught in the block; or
(b) bar guards across the entire length of the operating side of
continuous wire-drawing frames or units, so designed that
pressure against the bars will instantaneously stop the machine.

34. Driving mechanisms located underneath the benches of
wire-drawing machines shall be enclosed, with the guard over the
rear of the machines extending upward to not less than 1.15 m
(45 in.) above the floor or working level.

35. Wire-drawing machines used for wet drawing shall be
equipped with splash guards.

36. Reels on wire-drawing machines shall be equipped with
stopping devices, so arranged that they will automatically shut
down the blocks—

(a) if a worker is caught in the wires running from the reels; and
(&) if the reels are drawn up to the frames.

Wire-Rope Stranding Machines

37. Stranding machines for wire ropes shall be guarded
throughout the entire length on both sides with standard machinery
guards or standard railings with the controlling devices located
outside the guards or railings.
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38. Placing of full or empty reels over the strander while it
i8 in motion shall be prohibited.

Weaving Machines (Looms)

39. Where overhead runways for beams are provided, looms
should be so installed that there will be a clearance of not less
than—

(@) 30 cm (12 in.) between the flanges of the beams of back-
to-back looms; and

{6) 75 cm (30 in.) between the outer ends of the shuttle boxes
in the cross alleys.

40. Where overhead trolleys for the beams are not provided,
looms more than 1.8 m (72 in.) in width should be so installed
that there will be a clearance of not less than 38 cm (15 in.) between
the flanges of the beams of back-to-back looms.

41. Looms shall, where the nature of the work requires, be
equipped with shuttle guards on the front of the battens (slays)
so arranged as to prevent the shuttles from flying out of the sheds.

42. Shuttle guards on looms shall be inspected regularly to
make sure that they have not been bent out of position or otherwise
rendered ineffective.

43. Pins and studs in eccentric motions on looms in or along
passageways shall be guarded.

44. Except where the hammer head on looms always extends
over the breast beam there shall be a space of not less than 18 mm
{34 in.) between the hammer head and the beam.

45. Duck bills on all loose reed looms shall be protected to
prevent access from below.

46. The overhead driving shaft over jacquard looms shall be
guarded by enclosure.

47. On all looms finger room shall be provided between the
setscrews on the heald shaft and the top of the loom.

48. On dobby looms there shall be a space of not less than
25 mm (1 in.) between the connecting rods driving the dobby and
the framework of the loom, and a space of not less than 50 mm
(2 in.) between the slay and the picking stick.

49. Weight levers on looms shall not be allowed to project
in such a way as to obstruct the alley.

50. Looms shall be provided with devices by which each
loom fixer (tackler) can prevent the loom from being started while
adjustments are being made.

51. Workers on looms shall be prohibited from placing their
hands between the battens (slays) and the breast beams while
the loom is in operation and from putting their heads in this posi-
tion to examine cloth from the underside whether the loom 18 in
motion or not,
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(&) bar guards across the entire length of the operating side of
continuous wire-drawing frames. or units, so designed that
pressure against the bars will instantaneously stop the machine.

*41. Driving mechanisms located underneath the benches of
wire-drawing machines shall be enclosed, with the guard over the
rear of the machines extending upward to not less than 1.15 m
(45 in.) above the floor or working level.

*42. ere-drawmg machines used for wet drawing shall be
equipped with splash guards.

*43. Reels on wire-drawing machines shall be equlpped with
stopping devices, so arranged that they will automatically shut
down the blocks—

(a) if a worker is caught in the wires running from the reels; and

(b) if the reels are drawn up to the frames.

Wire-Rope-Stranding Machines

*44. Stranding machines for wire ropes shall be guarded
throughout the entire length on both sides with standard machinery
guards or standard railings with the controlling devices located
outside the guards or railings.

*45. Placing of full or empty reels over the strander while it
is in motion shall be prohibited.

Weaving Machines (Looms)

46. (1) Where overhead runways for beams are provided
looms should be so installed that there will be a clearance of not less
than—

(a) 30cm (12 in.) between the ﬂanges of the beams of back-to-
back looms; and

() 75 cm (30 in.) between the outer ends of the shuttle boxes in
cross alleys.

(2) The clearance referred to in (a) should be considerably
greater in new sheds or in old sheds which are being modernised.

*47. Where overhead trolleys for the beams are not provided
looms more than 1.8 m (72 in.) in width should be so installed
that there will be a clearance of not less than 38 cm (15 in.) between
the flanges of the beams of back-to-back looms.

*48. Looms shall, where the nature of the work requires, be
equipped with shuttle guards on the front of the battens (slays)
so arranged as to prevent the shuttles from flying out of the sheds.

*49. Shuttle guards on looms shall be inspected regularly to
make sure that they have not been bent out of position or other-
wise rendered ineffective. -
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*50. Pins and studs in eccentric motions on looms in or along
passageways shall be guarded.

*51. Except where the hammer head on looms always extends
over the breast beam there shall be a space of not less than 18 mm
(34 in.) between the hammer head and the beam.

*52. Duck bills on all loose reed looms shall be protected to
prevent access from below.

*53. The overhead driving shaft over jacquard looms shall be
guarded by enclosure.

*54. On all looms finger room shall be provided between the
setscrews on the heald shaft and the top of the loom.

55. On dobby looms there shall be a space of not less than
25 mm (1 in.) between the connecting rods driving the dobby and
the framework of the loom, and a space of not less than 50 mm
(2 in.) between the stay and the picking stick.

56. (1) Weight levers on looms shall not be allowed to
project in such a way as to obstruct the alley.

(2 Measures shall be taken to prevent weights from falling.

*57. Looms shall be provided with devices by which each
loom fixer (tackler) can prevent the loom from being started while
adjustments are being made.

*58. Workers on looms shall be prohibited from placing their
hands between the battens (slays) and the breast beams while
the loom is in operation and from putting their heads in this posi-
tion to examine cloth from the underside whether the loom 1s in
motion or not.

*59. No shuttle which is capable of being threaded by mouth
suction shall be used on looms.

*60. Irregularities in the operation of looms should be reported
immediately by workers to loom fixers (tacklers) or other desig-
nated persons.

*61. Where more than one worker is employed at the same
time on the same loom, such as during cleaning after the warp
has run out, changing of warp, or adjustments by loom fixers, one
worker shall not start the loom without a signal from the other
or others. .

62. Flywheels on looms should be of solid construction.

Plaiting Machines
*63. Plaiting machines shall be provided with—
(a) standard machinery guards covering the bottom shaft gearing;

(b) screens or plate guards covering the side arms_to the full
extent of their height and travel; and
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(c) interlocked hinged guards designed to prevent workers from
being hurt between the knife and the card bar and so arranged
that—

(i) the guards cannot be raised while the machine is in
motion; and

(1) the machine cannot be restarted until the guards are
lowered.

Wire-Weavoing Machines

64. Looms for weaving wire screening shall be guarded in
accordance with the appropriate requirements of paragraphs 46
to 62 of this Regulation, concerning textile looms.

Knitting Machines

*65. Knitting machines shall be provided with guards to
protect operators from flying parts of needles.

*66. Workers on net-knitting machines shall be prohibited
from attempting to adjust tangled meshes while the machines are
in motion.
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52. No shuttle which is capable of being threaded by mouth
suction shall be used on looms.

53. Irregularities in the operation of looms should be reported
immediately by workers to loom fixers (tacklers) or other desig-
nated persons. :

54. Where more than one worker is employed at the same
time on the same loom, such as during cleaning after the warp
has run out, changing of warp, or adjustments by loom fixers, one
worker shall not start the loom without a signal from the other
or others.

Platting Machines
55. Plaiting machines shall be provided with—

(a) standard machinery guards covering the bottom shaft gearing;

(b) screens or plate guards covering the side arms to the full
extent of their height and travel; and .

(¢) interlocked hinged guards designed to prevent workers from
being hurt between tle knife and the card bar and so arranged
that—

(i) the guards cannot be raised while the machine is in
motion; and

(ii) the machine cannot be restarted until the guards are
lowered.

Wire Weaving Machires

56. Looms for weaving wire screening shall be guarded in
accordance with the appropriate requirements of paragraphs 39
to 54 of this Regulation, concerning textile looms.

Knitting Machines

57. Knitting machines shall be provided with guards to
protect operators from flying parts of needles.

58. Workers on net-knitting machines shall be prohibited
from attempting to adjust tangled meshes while the machines are
in motion.

Section 6. Vats and Tanks

Recuration 107. Vars anp TANks
Definitions
1. In this Regulation the term “ vat ” means a large vessel,
such as a tun, cistern, tank or tub used for holding liquors, prepara-
tions for dyeing or tanning, stock for papermaking or liquids or

semi-liquids intended for other purposes, but does not include
pressure vessels and totally enclosed storage tanks.

&
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General Provisions

2. (1) Vats, pans and open tanks containing hot, corrosive, or
poisonous liquids shall, when so set that the opening or top is less
than 1 m (40 in.) above the floor or working level, be either—

(a) so raised that the top will be not less than 1 m (40 in.) above
the floor or working level; or

(b) securely covered, except when charging or discharging, with
adjustable covers of solid metal, bars, wire mesh or other
suitable material; or

(c) where possible, guarded on all sides by enclosures or by
standard railings and, when the top is less than 15 cm (6 in.)
above the floor, also by standard toeboards.

(2) The provisions of (a) and (b) of this paragraph shall apply
to every vat, pan and open tank irrespective of the nature of the
liquids that it may contain.

3. Where vats, pans or open tanks containing hot, corrosive
or poisonous liquids adjoin, or the space between them is less than
45 cm (18 in.) in width, or is 45 cm (18 in.) or more in width and
not guarded, the passage between them shall be barred.

4. Vats, pans and tanks containing hot, corrosive or poisonous
liquids shall be provided with pipes or drains of sufficient capacity
to carry off the contents without their being liable to back up
on the floors.

5. Above-ground tanks containing hot, corrosive or poisonous
liquids should be—

(a) surrounded with pits, catch basins or depressions of some
kind, of sufficient size to hold the entire contents of the tank
in case of rupture; and

(b) provided with overflow pipes leading to tanks or to safe places
outside the buildings.

6. Walkways should not cross over open vats, pans, or tanks
containing hot, corrosive or poisonous liquids; but where it is neces-
sary to install service walkways for access to agitator drives or
valves, or for taking samples, such walkways shall be—

(a) not less than 45 cm (18 in.) in width;

(b) provided on both sides with standard railings and toeboards;
and
(¢) kept clean and dry at all times.

Dipping Tanks

7. Dipping tanks containing flammable liquids, such as
varnishes, enamels or paints, shall be—

(a) made of metal or other incombustible material;
(b) securely grounded; and
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(c) where practicable, provided with tight-fitting covers, hinged
or sliding, which in case of fire will automatically close through
the action of a fusible link, and which shall be kept closed
when the tanks are not in use.

8. Dipping tanks containing volatile flammable liquids should
be as small as the nature of the operations will permit.

Tanning Vats

9. Soaking vats, lime vats and tanning vats used in the
leather-producing industry, shall be covered with substantial
plank flooring set in recesses so that they are flush with the
surrounding floors, to prevent workers from falling into the vats;
such covers shall only be removed when necessary in connection
with the process.

10. Where rocking vats are employed for tanning, the flooring
shall be so arranged that the feet of the workers will not be caught
between the rocker arms and the vat planking.

11. Where the tops of lime vats with revolving paddles are
less than 1 m (40 in.) above the floor or working level, the vats
shall, in addition to being guarded in conformity with the require-
ments of paragraph 2 of this Regulation, be provided with safety
chains, stretched above the surface of the lime solution, to afford a
handhold for an immersed person.

12. Bleaching vats with tops less than 1 m (40 in.) above the
floor or working level shall be enclosed on all open sides with
standard railings, provided with toeboards where the tops are
below, or less than 15 em (6 in.) above, the floors.

13. Bleaching vats should be provided with exhaust for
removing any injurious fumes liberated in the processing.

14. Acid supply pipes for bleaching vats should be installed
in or below the floors.

Electroplating Tanks, Galvanising Tanks and Pickling Vats

15. Electroplating tanks (including chrome plating and ano-
dising taoks), galvanising tanks and pickling vats from which any
injurious fumes are liberated shall be provided with exhaust,
preferably of the lateral slot type, along the inside of the tanks
or vats above the solutions.

Steaming Vats for Veneer Stock

16. Steaming vats and soaking pits for softening logs and
flitches with hot water or steam to prepare them for veneer cutting
shall—

(a) extend not less than 1 m (40 in.) above the floor or working
level; or

(b) be provided with solid covers.
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17. Floors surrounding steaming vats and soaking pits shall
"be of non-slip construction with a cleated, corrugated or rough
abrasive surface that will retain its non-slip characteristics under
all conditions of moisture.

18. Large steaming vats and soaking pits for veneer stock,
which are divided into sections, shall be provided between the
sections with substantial walkways equipped with standard railings
and toeboards.




CHAPTER V
ELECTRICAL EQUIPMENT

RecuLaTiON 108. DEFINITIONS

In this Chapter the following terms have the meanings hereby
assigned to them:

(a) “ tension ” means the difference in electrical potential between
any two conductors or between any conductor and ground,
expressed in volts;

(b) an “ electric safety switch ” means a switch installed in an
electric control circuit for the special purpose of preventing
accidents and so constructed as to prevent inadvertent open-
ing or closing of the circuit;

(¢) “ dust-tight apparatus ” means apparatus of such construc-
tion that dust will not enter.

RecurLaTiON 109. INSTALLATION

General Provisions

1. All electrical equipment and installations shall be of such
construction and so installed and maintained as to prevent danger
both from contact with live conductors and from fire.

2. (1) Material for all electrical equipment shall be selected
with regard to the working tension, load, and to any special con-
dition of use.

(2) All such equipment should conform to the standards
established by the competent authority and should be clearly
marked.

3. Only persons qualified as to experience, technical know-
ledge and other stipulated requirements of the respective competent
authorities shall be permitted to install, adjust, examine or repair
electrical equipment or circuits.

4. After the installation of new electric systems and after
extensive alterations to existing installations an inspection shall
be made by a qualified person other than the person or persons
engaged in the work, before the new system or new extension is
placed in service.
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5. The workers who have to operate electrical installations or
machinery or who must work in the immediate vicinity of such
installations shall be provided by the employer with a booklet
containing the principal safety provisions relating to their work.

Isolation and Segregation

6. Where it is impossible or impracticable to enclose electrical
circuits or currert-carrying parts of electrical equipment operating
at 50 volts A.C. or more to ground, accidental contact by persons
or objects shall be prevented by installing the circuits or equip-
ment—

(@) in rooms or enclosures which are accessible to authorised
persons only; or

(b) on balconies, galleries or platforms, so elevated and arranged
as to exclude unauthorised persons.

7. (1) Where electric. transformers, capacitors or other
electrical equipment and conductors are installed on exterior walls
of buildings they should be located at a sufficient distance from
windows or other wall openings to avoid fire hazards or accidental
contact from such windows or openings.

(2) When structural repairs, extensions or paint work must
be undertaken, appropriate measures shall be taken for the pro-
tection of persons whose work may bring them into the proximity
of live equipment.

Working Space

8. Electrical equipment which requires adjustment or exami-
nation during operation shall be so installed that readily accessible
and adequate working space with sure footing can be provided and
maintained at all necessary points. '

9. (1) Switchgear and other electrical equipment involving
exposed live metal parts operating up to 650 volts (A.C. or D.C.)
shall be so installed that there is a clear working space at least
2.15 m (7 ft.) high so as to allow safe access to such current carry-
ing parts as require adjustment or examination during operation.

(2) The width of this working space shall be—
(@) 75 cm (30 in.) where there are no bare or live parts on one
side of the working space;
(b) 1.35 m (54 in.) where there are bare or live parts on both
sides of the working space.

10. Working spaces adjacent to exposed live parts shall not
be used as passageways.

Circuits

11. Electric wiring shall be of as simple a layout as possible.

12. (1) Al electric conductors shall be properly insulated
and securely attached.
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(2) Electric conductors shall, as far as practicable, be so
arranged that the course of any conductor can be easily traced.

(3) In underground raceways of considerable length, means of
egress shall be provided at each end and if necessary at suitable
intervals.

Controllers and Resistance Devices

13. Main contractors of electric motor controllers, thermal
cut-outs, switches, relays and resistance or impedance devices for
equipment located in rooms where flammable gases or substances
are manufactured, used or handled, or where combustible dust or
flyings are liberated in the operations, should be installed in
separate rooms or compartments lined with substantial fire-
resisting materials, and auxiliary control push buttons or switches
of suitable types placed in convenient locations in the workrooms.

Switchboards

14. (1) Switchboards or fuse distribution boards for A.C. at
tensions exceeding 50 volts to ground in which live metal is
exposed when arranged for operation shall be installed in rooms
specially provided for the purpose and accessible to authorised
persons only.

(2) The floors of such rooms shall either be constructed of
insulating material or furnished with mats or platform of insulating
material.

Electric Motors

15. Electric motors in which sparking or arcing can occur
should, where practicable, be installed in specially provided motor
rooms, particularly in locations where explosives, flammable gas
or flammable flyings exist.

16. Electric motors should not be, and unless of an approved
explosion-proof type shall not be, installed beneath floors of work-
rooms where volatile flammable liquids are used.

17. Electric motors shall be firmly secured to the supports on
which they are mounted.

Transformers and Capacitors

18. Where electric transformers, capacitors or other equip-
ment contain oil in excess of 5,0001(1,320 gals.) per tank, compart-
ment or chamber, the oil-containing equipment shall be—

(a) situated outside the industrial buildings; or

(b) so erected over pits, drains or sumps that the whole of the

contents of any one of the containers will be quickly drained
ofl. '

19. Where there is a risk arising from power capacitors or
condensers—
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(a) they shall be so controlled or connected as to prevent danger
from residual charges; and

(b) a notice warning the personnel of the presence of capacitors‘
and indicating the precautions to be taken before touching
them shall be posted up near the installation.

20. Where transformers, capacitors or other electrical equip-
ment containing oil are installed inside factory premises, adequate
ventilation shall be provided ard the walls and doors of the room
in which the equipment is installed shall be of fire-proof con-
struction.

21. Air-cooled electric transformers installed inside work-
rooms of factories shall be— ’

(a) placed not less than 30 cm (12 in.) from combustible mate-
rals; or

(b) separated from combustible materials by barriers of incom-
bustible, heat-insulating material; or

(¢) of a rating not exceeding 650 volts, and completely enclosed
except for ventilating openings.

Storage Batleries

22. Non-portable electric storage batteries exceeding 150 volts
or a capacity of 15 kWh at an eight-hour rate of discharge shall
be located in rooms or compartments suitably constructed for the
purpose, with acid-resisting floors and adequate ventilation.

Portable Conductors

23. Portable and pendent conductors shall not be installed or
used on circuits operating in excess of 250 volts A.C. to ground,
unless they are accessible to qualified persons only.

24. Where portable conductors are required, fixed outlet-
sockets shall be installed at a sufficient number of safely accessible
points.

Identification

25. Electrical circuits and other electrical equipment shall be
identified by labels or other suitable means, to reduce the risk of
accidents from mistakes. ‘

ReguLaTiON 110. ProTECTIVE GROUNDING (EARTHING)

Non-Current-Carrying Enclosures or Parts

1. Armouring and sheathing of electric cables, metal conduits
and their fittings, metallic safeguards and other non-current-
carrying parts of utilisation equipment shall be effectively grounded.
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Grounding Conductors

2. (1) Grounding conductors shall be of low resistance and
of sufficient capacity to carry safely the heaviest flow of current
which may result from a breakdown of the insulation of the equip-
ment to be protected.

"(2) Unless the maximum possible ground fault leakage current
from the defective circuit or conductor is greater than that required
to operate the circuit overload protective devices, suitable ground
leakage protective devices shall be provided which, on the occur-
rence of a ground fault, will disconnect the whole installation or
at least the defective circuit.

3. At places where they are likely to be damaged, grounding
conductors shall be mechanically protected.

Portable Electrical Equipment

4. Where portable electrical equipment with exposed metal
parts is used, the following precautions shall be taken:

(a) exposed metal frames of equipment operated on A.C. and
D.C. systems of supply shall be efficiently grounded: Provided
that this requirement shall not apply where the tension does
not exceed 50 volts to ground on a D.C. system of supply;

(b) the tension between any conductor and ground on either A.C.
or D.C. gystems shall not exceed 250 volts;

(¢) where satisfactory grounding conditions cannot be obtained,
a lower voltage shall be used; and

(d) portable electric equipment shall not be used in flammable
surroundings unless of the flame-proof or intrinsically safe

type.

Grounding and Disconnection during Repairs

5. (1) Isolating switches shall be provided for disconnecting
electrical equipment or conductors from the source of supply when
repair or maintenance work has to be done on the equipment or
conductors.

(2) When conductors or equipment are so isolated they shall
be eflectively grounded and, where necessary, short-circuited.

RecuLATION 111. GUARDING OF LivE PARTS

General Provisions

1. Permanent enclosures, covers or other standard machinery
guards shall, where practicable, be provided for all current-carrying
parts of electric circuits or equipment operating at 50 volts A.C.
or more to ground, including parts exposed through windows or
wall openings, unless such parts are isolated by location in accord-
énoﬁe with the requirements of paragraph 6 of Regulation 109 of this

e. -
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2. (1) Enclosures, covers and guards for live conductors or
equipment shall be so designed that they will prevent danger of
electric shock or short circuit.

(2) Safe access to conductors and equipment shall be provided
for purposes of adjustment or repair.

3. Enclosures, covers and guards for current-carrying parts
of electric circuits or equipment, which may at any time be
removed while the parts are live, shall be—

(a) of insulating material; or
(6) so arranged that they cannot readily be brought into contact
with the live parts.

4. (1) Where live metal, forming part of electric circuits or
equipment such as large switchboards, at a tension exceeding
50 volts A.C. or D.C. to ground, must necessarily be exposed for
operation and control purposes, suitable insulating stands shall be
provided for the workers.

(2) These shall be of such size and so placed that the workers
cannot readily touch any live part without standing on them.

Conductors

5. (1) Crane trolley wires and other conductors which cannot
be completely insulated shall be so placed or protected as to prevent
accidental contact.

(2) Where the protection afforded to crane trolley wires and
other conductors by position or height may be diminished by the
stacking or piling of materials, either the stacking or piling shall
be prohibited or the conductors shall be guarded at the places
where stacking or piling may be expected to occur.

6. Wherever practicable, electric conductors other than those
referred to in the preceding paragraph and operating at more than
50 volts A.C. to ground shall be—

(a) insulated by coverings of rubber, cambric, asbestos, paper or
other materials suitable for the particular voltage employed
and for the prevailing atmospheric conditions (temperature,
moisture, etc.); and

(b) enclosed in cable armour, metal conduits or other raceways,
to prevent injury or disturbance to the conductors, their
insulation, or their support.

Fuses, Circuit Breakers and Switches

7. (1) Electric fuses, circuit breakers and switches shall be
enclosed, unless mounted on switchboards or panelboards accessible
to authorised persons only.

(2) Electric fuses and circuit breakers shall be of sufficient
rupture capacity to avoid danger to life.
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8. Electric fuses rated for a capacity of more than 20 ampéres
on A.C. or D.C. systems operating at more than 110 volts shall be
assembled in an enclosure and controlled by a switch or switches
so arranged that—

(a) the enclosure cannot be opened until the switch or switches
are in the “ Off ” position, and

(b) the cover of the fuse must be closed before the switch can
be placed in the “ On ” position:

Provided that when the construction of the fuses and contacts
is such that live metal is not exposed when the cabinet or con-
tainers is open, an interlocked switch shall not be required.

9. Electric fuses mounted on switchboards or panelboards
shall be of such design that no live part can be touched and shall
be so arranged that they—

(a) are automatically disconnected from all sources of electrical
energy before being accessible; or
(&) can be disconnected by means of a switch; or

(¢) can be handled conveniently by means of suitable insulating
tools provided for that purpose.

10. Enclosed electric switches or circuit breakers shall be so
constructed that they can be operated from outside the enclosure.

11. Electric switches or circuit breakers controlling circuits
or machines on which men have to carry out repairs or perform
other work shall be provided with means for locking or visibly
securing-‘them in the “ Open ” or “ Off ” position.

12. (1) Single-throw and double-throw electric knife switches
that open upward shall be provided with stop blocks or latches,
to prevent them from closing by gravity.

(2) Single-throw and double-throw electric knife switches
which are placed so as to open horizontally shall be installed in
such a way as to prevent them from being switched accidentally.

13. (1) Electric safety switches shall give a maximum gua-
rantee of reliability, even after an extended lapse of time.

(2) Such switches shall operate directly, in such a way as not
to be dependent on springs when switched off.

14. Handles or levers of electric circuit breakers which may
move suddenly in such a way that persons in the vicinity might
be injured by being struck by them, shall be guarded.

Control Equipment

15. Electric control equipment operating at 50 volts A.C. or
more to ground shall be guarded against accidental contact with
live parts by—

(a) complete fixed enclosures; or
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(b) enclosures provided with securely fastened doors or covers
and accessible to authorised persons only; or

(¢) location, in accordance with the requirements of paragraph
6 of Regulation 109 of this Code.

16. Manual electric controllers shall be operable from outside
the enclosure containing them, and, to prevent accidental opera-
tion during work on the circuit or on the equipment, shall be
provided with—

(a) detachable operating handles; or

(b) individual covers over the operating handles, with securely
locked doors, that can be opened only by the operators; and

(¢) a dead man control (switch in the handle capable of cutting
ofl the power when released).

Switchboards and Panelboards

17. Electric switchboards and panelboards of individual motor
controls should be of the “ dead-front ” type with all live parts
enclosed in locked compartments.

18. Electric switchboards and panelboards located in work-
rooms or otherwise accessible to plant workers, shall be—

(a) enclosed in cabinets or by standard machinery guards, in
either case provided with doors and locks to exclude un-
authorised persons; and

(b) provided with insulating mats or platforms on surrounding
floor spaces.

19. Current-carrying parts of electric switchboards and panel-
boards, which ordinarily are isolated or guarded but occasionally
require adjustments or repairs, shall be so arranged that suitable
portable covers or shields can be effectively placed to protect
workers from contact with any neighbouring live parts.

20. The general arrangement of main switchboards for ten-
sions not exceeding 650 volts A.C. or D.C. shall be such that—

(a) all parts which may have to be adjusted or handled are
readily accessible;

(b) the course of every conductor can, where necessary, be readily
traced;

(¢) conductors, not arranged for connection to the same system,
are kept apart so that they can, where necessary, be readily
distinguished;

(d) all apparatus requiring handling can, so far as is practicable,
be operated from the front of the switchboard; and

(¢) all measuring instruments and indicators are, as far as prac-
ticable, so placed that they can be observed from the front
of the switchboard.
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21. Where switchboards afe used for the control of tensions
exceeding 650 volts on D.C. or A.C. systems—

(a) the metal cases of all instruments working at high tension
shall be either grounded or completely enclosed in insulating
casing of adequate thickness; and

(b) all metal handles and all metal gear for operating switches
shall be efficiently grounded.

22. When work has to be done on any high tension switch-
board the whole switchboard shall be made dead: Provided that
if the switchboard is arranged in separate sections which can be
electrically divided and isolated from each other by barriers or
screens the relevant section only need be made dead.

Electric Motors

23. Electric motors operating at more than 230 volts A.C.
to ground shall, unless—

(a) isolated by installation in specially provided motor rooms; or

(b) isolated by elevation not less than 3 m (9 ft. 10 in.) above
the floor or working surface; or

(c) of the enclosed type,

be provided with permanent enclosures or other suitable guards,
so arranged as to prevent persons or conducting objects from
inadvertently coming or being brought into contact with live parts.

24. Suitable enclosures or guards shall be provided to protect
exposed current-carrying parts of electric motors and the insula-
tion of motor leads, where installed directly vnder equipment
outside the bases or columns of the machines, or in other locations
where dripping oil, excessive moisture, steam, vapours, or similar
injurious agencies exist.

Storage Batteries

25. Where non-portable electric storage batteries are located
in rooms used for other purposes also, they shall be provided
with—
(a) enclosures or standard machinery guards; and
(b) special means to prevent the accumulation of flammable gas.

26. Electric storage battery jars and cells, unless composed
of glass, hard rubber or other insulating material, shall be mounted
on insulating supports.

Portable Cords and Lamps

27. Where likely to be damaged, portable or flexible electric
cords shall be— .

(a) protected by sheathing of tough rubber, if necessary with
the additional protection of flexible metallic armour, and
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(b) maintained in good condition, particularly as regards insula-
tion, plugs and other connections.

28.- All screw-cap type holders of electric lamps shall be so
constructed that no live metal parts belonging either to the lamp
holder or to the bulb itself are exposed before the bulb is com-
pletely unscrewed.

29. Portable electric lamps shall be used only—

(a) where adequate permanent fixed lighting cannot be provided;

(b) with sockets or lamp holders: of insulating material and
suitable lamp guards of sufficient strength, completely insul-
ated from any live part; and

(¢) at the tensicn considered to be safe in the particular con-
ditions of work.

Hand Tools

30. Pliers, screwdrivers, fuse pullers and similar hand tools:
used in connection with electric work shall be adequately insulated

31. Handles of oil cans and of wipers, brushes and other
cleaning devices used around electrical equipment shall be made
of non-conducting materials.

Arc Welding and Cutting Machines

32. Motor generators, rectifiers, or transformers in arc welding
or cutting machines, and all current-carrying parts, shall be pro-
tected against accidental contact with uninsulated live parts.

33. Ventilating slots in transformer enclosures shall be so
designed that no live part is accessible through any slot.

34. (1) Frames or metal casings of arc welding machines and
transformers shall be effectively grounded.

(2) Where the connection of one pole of the secondary or
welding circuit to the tank of the welding machine or transformer
is likely to attract dangerous intensities of stray current the
welding circuit shall be grounded only at the point of work.

Hand-Operated Arc Welding Equipment
35. Cable connectors used in arc welding circuits shall be
carefully insulated on the supply side.

36. The outer surface of electrode holders, including the jaw
so far as possible, shall be fully insulated.

37. Electrode holders should be provided with discs or shields,
to protect the hands of the operators from the heat of the arcs.

Resistance Welding Machines

38. In resistance welding machines, all current-carrying parts
except the welding contacts shall be completely enclosed.
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39. Resistance welding machines shall be equipped with line-
disconnecting switches, located at or near the machines.

40. Power lead terminals shall be securely attached with
screws and bolts, and plugs shall not be used except for control
circuits.

41. Automatic and semi-automatic registance welding machines
shall, where practicable, be equipped with gate guards or two-
hand tripping devices, so designed as to prevent the hands of the
operator from reaching in the danger zone after the current control
has been actuated.

Operations

42. Electric circuits or equipment should always be considered
live, unless it is positively known that they are dead.

43. (1) Work on live conductors or equipment shall not be
undertaken where the tension exceeds 250 volts A.C. or D.C. to
ground.

(2) When work is undertaken at a tension lower than 250 volts
A.C. or D.C. to ground precautions against shock or short circuit
shall be taken by the use of insulating tools, gloves, mats, screens,
or other protective equipment. '

(3) Workers engaged in such duties shall be kept under
constant technical supervision.

44. When work has to be undertaken on or near live bare
conductors, the conductors shall be guarded by permanent or
temporary screens or barriers of insulating material so as to prevent
accidental short circuit.

ReGgurLATIiON 112. FIRE-FIGHTING AND PERSONAL
PROTECTIVE EQUIPMENT

Fire-Fighting Equipment

1. Portable fire-fighting equipment for use at fires in which
live electrical equipment is involved—

(a) shall consist of extinguishers containing carbon dioxide, dry
powder or any non-conducting and non-toxic substance not
involving risk to the operator;

(b) shall be conspicuously marked and conveniently located near
the electrical installations; and

(¢) shall not be installed in locations subject to temperatures
sufficiently high or low to affect their efficiency.

2. The use of any fire-fighting equipment which is carried in
the hand and which emits a continuous jet of water or other
conducting liquid shall be prohibited for fires involving live elec-
trical equipment.
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Personal Protective Equipment

3. While working on or close to live electric circuits or equip-
ment, workers should—

(a) wear suitable clothing, free from metal fittings;

(b) avoid wearing unnecessary metal objects or flammable articles,
such as finger rings, key or watch chains, or metal or celluloid
cap visors or eye shields;

(¢) be provided with, and use, suitable protective equipment
conforming to the relevant requirements of Chapter XIV of
this Code; and

(d) carry tools or metal equipment in such a way as to avoid
dropping them.

RecuratioNn 113. StaTic ELECTRICITY

General Provisions

1. Where necessary to avoid danger under flammable condi-
tions, precautions against incendive sparks resulting from statio
electricity shall be taken as follows:

(a) the relative humidity of the air shall be maintained at not
less than 50 per cent., preferably with automatic control;

(b) charges which may accumulate on metal bodies shall be
discharged by providing leakage paths to ground either by—

(i) direct ground wires or by ground wires in which a
value of resistance is included; or

(ii) the use of conductive rubber having a volume resistivity
of not less than 100,000 ohms.

Shafting, Pulleys and Belts

2. Where dangerous accumulation of static charges may be
caused by belt and pulley drives, both shaft and bearing shall be
grounded.

3. Where sparking may occur between the belt and pulley in
such a way as to cause risk to the workers, the accumulation of
static charges shall be reduced by means of metallic combs con-
nected to ground and placed, if necessary on both sides, as close
as possible to the belts at the point where they run off the pulleys.

Flammable Liguids and Powdered Materials

4. Where volatile fluids are transferred from storage tanks to
tankers or road vehicles, the metalwork of the storage system shall
be bonded to the metalwork of the tanker or road vehicle, and
also to earth if the vehicle has rubber tyres.

5. (1) Where finely divided powders are transported by
pneumatic conveyors with metal sections, these shall be conti-
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nuously bonded along the whole path traversed by the flammable
powder.

(2) Where finely divided aluminium or magnesium powders
are handled, detectors or other suitable instruments shall be pro-
vided and used so that any place where accumulation of static
charges occurs can be found.

6. Where special risks arise in connection with the handling
of sensitive explosives or detonators, “ anti-stat ” footwear and
protective face screens shall be used.

Static Eliminators, Neutralisers or Radioactive Equipment

7. Where the accumulation of static charges may cause danger
and the measures indicated in paragraphs 1 to 6 of this Regulation
are ineffective or impracticable, static eliminators or neutralisers
8o designed and installed as effectively to prevent incendive
sparking shall be used or other suitable precautions taken.

8. Where radioactive devices are used to eliminate static
charges, they shall be so constructed, shielded and located as to
prevent injury to the workers by radioactive emission.

Spray Painting

9. In spray painting installations, the metallic objects to be
painted or varnished and the metallic parts of spray cabins, booths,
containers and exhaust systems shall be grounded.

10. The spraying pistol shall be grounded by means of a
metallic wire or by other suitable means.

REcuLATION 114. ELECTRICAL EQUIPMENT IN FLAMMABLE
oR EXPLOSIVE ATMOSPHERES

General Provisions

1. Electrical apparatus shall be excluded from places where
there is constant danger of explosion from flammable gas or vapour
mixtures and placed outside the area of risk.

2. In places where there is occasional danger of explosion
from flammable gas or vapour mixtures, all electrical apparatus
shall be—

(a) excluded from the area of risk; or
(b) so constructed as to prevent danger.

3. Such apparatus shall be—

(a) of explosion-proof (flame-proof) construction; or

(b) pressurised by being kept constantly under a slight positive
pressure of clean air; or

(c) filled with an inert gas under a slight positive pressure; or
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(@) of intrinsically safe design, the circuit energy being limited to
a value incapable of producing an incendive spark; or

(e) ventilated by forced draught; or

(/) of any other construction approved by the competent national
authority for special cases.

Electric Motors

4. Electric motors located in workrooms where explosives,
flammable gas or flammable flyings are encountered, shall be of
an approved explosion-proof type.

Ezplosion-proof (Flame-proof) Apparatus

5. (1) Explosion-proof apparatus shall be of a construction
certified by a recognised authority as safe for use in the atmosphere
in question.

(2) No alterations which would impair the initial safety of the
design shall be made to any explosion-proof apparatus.

6. (1) Electrical conductors for explosion-proof apparatus
shall be in solid drawn screwed steel conduit, metal sheathed steel
armoured cable, or mineral-insulated metal sheathed cable.

(2) Such conductors shall be connected to the apparatus by
fittings which will maintain its explosion-proof character.

Conduit Wiring

7. (1) Where a conduit passes from a safe area to an area
of risk, explosion-proof stopper boxes shall be inserted at the
point where the conduit enters the area of risk.

(2) Stopper boxes shall also be fitted between the terminal
boxes of fittings and between every length of conduit connected
to them where the conduit is over 25 mm (1 in.) in diameter,
unless the terminal box assembly has been certified by the testing
authority independently of external connections.

8. Conduit bends should have a radius of at least three times
the conduit diameter.

Armoured Cables

9. Where there is risk of mechanical damage, cables shall be
armoured.

10. Where there are long vertical runs of paper insulated
cables, special measures shall be taken to prevent the oil or other
impregnating liquids from draining away from the cables by
gravity.

11. The electrical continuity between the metal casings of
explosion-proof apparatus or appliances and the sheathing of the
cable shall be ensured by plumbing, soldering or by the use of
suitable clamps.
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Mineral Insulated Metal Sheathed Cables

12. Certified explosion-proof fittings sealing the cable insula-
tion and preventing the admission of moisture shall be used.

Wiring and Cables

13. The outer non-insulated metal sheathing of cables or
wiring shall not be used as an active conductor.

14. Where metal sheathing or metal armouring of cables or
wiring is supported by metal parts of the buildings or structures,
it shall either be insulated therefrom or securely bonded thereto.

Pressurised Apparatus

15. Pressurised apparatns shall be subjected to a constant
positive pressure of clean air or inert gas at all times when the
apparatus is electrically energised.

16. Suitable interlocks shall be provided to disconnect the
apparatus should the pressure fail.

17. An indicator shall be provided to show that the equip-
ment is actually under pressure.

Intrinsically Safe Apparatus

18. The circuit characteristics shall be tested and approved
by a recognised testing authority. '

19. Intrinsically safe apparatus and circuits shall not be
modified after certification and installation and such circuits shall
be electrically isolated from other circuits.

Forced Draught Ventilation

20. Large motors or other apparatuses which are not protected
as required by the preceding paragraphs shall be of an enclosed
type, such that a large volume of fresh clean air is forced in and
released through trunking or pipes to the open air.

Open Air Situations

21. Bare overhead outdoor supply lines shall be terminated
outside the danger area and the termination fitted with effective
protéction against high voltage surges.

22. When metal sheathed and/or armoured cables are used to
extend the supply line into the area of risk the sheathing shall
be electrically continuous and effectively grounded.

23. All cables, including underground telecommunication
cables, shall be buried at a depth of not less than 50 c¢cm (20 in.)
so as to- afford protection against accidental mechanical damage.

Disconnection

24.  All electrical apparatus requiring frequent attention shall
be capable of being completely isolated electrically.
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25. Where an isolating switch is not immediately adjacent to
the apparatus that it controls, measures shall be taken to prevent
restoration of electric supply while apparatus is open for work or
inspection at a time when there is risk of a flammable atmosphere.

26. Isolating switches shall be labelled to relate them to the
apparatus which they control.

Fuses

27. Fuses shall be placed outside the danger area: Provided
that where this is not possible, they shall be enclosed in explosion-
proof cases which shall not be opened unless the source of supply
has been disconnected.

Electrical Equipment — Inspection — Maintenance

28. All electrical equipment, including electric lighting equip-
ment, shall be inspected by a competent and qualified person at
intervals not exceeding twelve months and shall be properly
maintained.

Artificial Lighting

29. Artificial lighting, unless provided by officially approved
electric lighting systems, shall be provided by lamps installed
outside the rooms.

Static Electricity

30. All metal walls, roofs, equipment and machinery shall be
adequately grounded.

31. Where the nature of the process permits, a humidity of
not less than 50 per cent. should be maintained in premises in
which flammable liquids are manufactured.

ReGguLaTiON 115. ELECTRICAL EQUIPMENT 1IN PREMISES WHERE
THERE IS Risk of INorGaNic Dust ExpLosiOoNs

General Provisions

1. The provisions of this Regulation shall apply to premises
where magnesium, aluminium and other inorganic, flammable
powders and dusts are manufactured, handled or used.

Electrical Control Equipment

2. Motor starters, lighting switches, all fuses and ecircuit
breakers and similar equipment shall be placed outside the danger
area.

3. The actuating devices for remote control contactors for
starting or stopping motors shall be of dust-tight construction:
Provided that where this type of construction is not practicable
explosion-proof enclosures shall be used.
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Electric Motors

4. Electric motors shall be of dust-tight construction: Pro-
vided that where this type of construction is not practicable
explosion-proof enclosures shall be used.

Heating

5. Electric heaters shall conform to the provisions of paragraph
9 of Regulation 187 of this Code.

Ground Leakage Control

6. (1) Protection against overload and short circuit shall be
supplemented by an automatic device which will operate on the
occurrence of leakage between any live conductor and ground in
excess of 10 per cent. of the setting of the over-current protection.

(2) This device shall be capable of disconnecting either the
whole installation or that circuit which is defective.

Dortable Electric Equipment

7. Portable electric equipment shall not be used in danger
areas.

Static Electricity

8. Precautions against static electricity shall be taken in con-
formity with the requirements of Regulation 113 of this Code.

9. “ Anti-stat ” footwear shall be worn by all the personnel
in establishments in which aluminium or magnesium powder is
present.

REGuLATION 116. ELEcTRICAL EQUIPMENT IN PREMISES WHERE
THERE IS Risk oF ORrGaNic Dust ExpLosioNs

General Provisions

1. The provisions of this Regulation shall apply to premises
in which materials such as flour, grain, spice, starch, sugar and
cocoa, that produce flammable dusts are processed, handled and
stored.

2. In rooms where materials producing flammable organic
dusts are processed, handled or stored—

(a) electric motors and generators shall be provided with dust-
tight enclosures of a type approved by a competent authority
or installed in the engine rooms or in separate dust-proof
rooms ventilated from a source of clean air;

(b) if motor control devices are of the remote-control type, the
contactors actuating the controls shall be either—

(i) of dust-tight construction; or
(ii) located in separate dust-tight rooms; and
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(¢) all electrical apparatus and equipment shall be of such design
that no external part on which dust may settle shall reach a
temperature at which the dust is liable to ignite.

Fuses

3. Fuses shall be placed outside the danger area: Provided
that where this is not possible, they shall be enclosed in dust-tight
cases which cannot be opened unless the source of supply has
been disconnected.

Artificial Lighting

4. Artificial lighting required for the interior of bins, con-
veyors, elevators, hoppers or similar constructions or equipment
used in the processing or handling of materials producing flam-

mable organic dust, shall be supplied by electric lamps enclosed
in dust-tight globes which shall be—

(a) properly protected against mechanical damage

(b) mounted flush in the walls or roofs of the construction or
equipment; and

(¢) controlled by dust-tight switches outside.

RecurLaTion 117. PorTaBLE ELEcTrIC TooLs

1. Where practicable, handles of portable electric tools should
be insulated or made of insulating materials.

2. Portable electric tools shall be provided with built-in
switches, which are—

(a) spring-controlled in such a way as to require to be held in
the closed position by the operator; and

() so located as to minimise the risk of accidental starting
should the tool be laid down.

3. (1) Where portable electric hand tools are used on building
sites or similar places out-of-doors and simultaneous defects in the
insulation of the tool and the continuity of the ground connection
may result in serious or fatal electric shock, the voltage of an
A.C. current supply for the hand tool should not exceed 110 volts.

(2) Where a transformer is introduced to reduce mains tension
to the value recommended in paragraph 3 (1) of this Regulation,
it shall be of the double wound type, the centre point of the
secondary or lower voltage winding being tapped and brought out
for permanent connection to ground.

(3) Where a reduction of pressure to less than 110 volts A.C.
is impracticable, the following alternative precautions should be
taken:

(a) an isolating transformer of equal ratio should be interposed
between the main supply and the portable electnc hand
tools so that the secondary circuit is “ ground free ”; or
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(b) where the continuous integrity of the ground wire bonding
and plug and socket connections is tested by providing a
contactor circuit energised from a low voltage transformer or
battery, and including the ground wire and connections, the
arrangement should be such that a break or interruption in
the ground connections will release a contactor controlling
the source of electric supply to the hand tool; or

(¢) means of testing the continuous integrity of the ground
connections enabling the workers to test the tools themselves
at frequent intervals should be provided and be readily
accessible.

4. Motors, connecting cords or cables, and terminals for
portable electric tools shall be protected in accordance with the
requirements of this Chapter respecting fixed installations.

5. (1) Portable electric hand tools shall be connected by
socket-outlets and plugs of a pattern which provides an extra pin
and contact for the ground wire.

(2) Where heavy values of current are anticipated the socket
shall be controlled by a switch incorporated in the same component.

6. Fixed outlet-sockets with pull-out plugs for connecting
cords or cables of portable electric tools should be installed con-
veniently near to the work, so as to avoid the use of long cords.

7. Where possible, connecting cords or cables of portable
electric tools should be suspended overhead high enough to permit
free passage of persons beneath them.

8. Where portable electric tools are suspended from above,
they should be supported by means of springs or counterweighted
ropes or chains.

9. Special slings or shoulder straps should be provided for
carrying heavy portable electric tools from place to place, but
such slings or straps shall not be used to support the tools during
operations.
~ 10. Workers using portable electric tools should avoid wear-
ing—

(a) loose clothing with free ends; and
(b) gloves other than rubber gloves.

RecuraTioN 118. EvrLectricaL REPAIRS

1. Except in cases in which it is absolutely necessary, repair
work shall not be undertaken on live electric circuits.

2. So long as definite and satisfactory evidence to the con-
trary has not been obtained, repairmen should assume that all
parts of electric circuits are live.

3. Work on live parts of electric circuits shall only be carried
out—
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(a) on direct order from a competent, responsible person; and

(b) under direct and constant supervision by a competent person
thoroughly familiar with the installation to be repaired, the
work to be carried out and the risk inherent in this work,
and capable of taking imimediately all necessary steps to
prevent accidents or mishaps during the work.

4. Before allowing work to begin on any electric circuit,
machinery or installation, the person in charge shall take all
necessary steps to ensure that—

(a) the circuit, machinery or installation in question is reliably
disconnected from any source of power;

(5) the switches or circuit-breakers controlling the circuit, ma-
chinery or installation have been securely locked in the “ Off ”
position; and

(c) such other measures have been taken as may be necessary in
each particular case to prevent the current from being switched
on again before the work has been completed and the repair-
men withdrawn.

5. After repairs, the current shall only be switched on again
on the definite order of a competent and authorised person.

6. When repairs have to be carried out on electric circuits,
power cables or overhead transmission lines to which current can
be supplied from more than one direction, the circuit, cable or
line shall be securely disconnected from the power supply on both
sides of the place at which the repairs are to be undertaken.

7. Overhead power lines, in addition to being disconnected,
shall be reliably grounded, where necessary on both sides of the
place at which the repairs are to be made.

8. All repairmen having to climb masts or poles of overhead
electric lines shall be provided with and shall use safety belts of
an appropriate type and of adequate strength, conforming to the
requirements of Regulation 232 of Chapter XIV of this Code.

9. All tools used in electrical repair work, such as pliers,
screwdrivers, fuse tongs and the like, shall be—

(a) strongly insulated; and
(b) of an appropriate type, suitable for the work.

10. Where necessary, besides using insulated tools, repairmen
working on electrical installations shall—

(a) wear well-made rubber gloves of a type conforming to the
requirements of Regulation 233 of Chapter XIV of this Code,
and, over these, strong leather gloves without any metal
fastenings; and

(b) use well-insulated working stands in the form of trestles,
platforms or mats.
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11. Before replacing defective fuses in power circuits, the
circuit should be disconnected from the source of power; .if this
is not possible the worker changing the fuse shall have his face
and eyes adequately protected.

12. When manipulating fuses in live power circuits, workers
shall—

(a) use appropriate tools, such as tongs or tweezers, specially
provided for the purpose; and

(b) place themselves on special stands, such as adequately insul-
ated trestles or rubber mats.

13. All electrical repairmen should—

(a) have adequate training in methods of resuscitation and first
aid in case of accident; and

(b) attend regular resuscitation and first aid exercises under the
direction of a fully competent instructor.

14. When electric light or power is used for work in boilers,
tanks or other closed vessels—

"~ {a) the tension of the current shall not exceed—

(i) 100 volts for direct current;
(i) 42 volts effective pressure between phases, for three-
phase current with the neutral point grounded; and
(i) 24 volts effective pressure, for single-phase current;

(b) only strongly insulated cords (flexible conductors) and sockets
made of insulating material shall be used;

() the lamps shall have adequate protection against breakage;
and

(d) the cords (flexible conductors) shall be so arranged or installed
as not to create a tripping hazard.



CHAPTER VI
HAND TOOLS AND PORTABLE POWER-DRIVEN TOOLS

RecurLaTioN 119. Hanp TooLs

General Provisions

1. Hand tools for factory use shall be of material of good
quality and appropriate for the work for which they will be used.

2. Hand tools shall be used only for the specific purposes for
which they were designed.

3. Wooden handles of hand tools shall be—
(a) best quality straight-grained material;
(b) of suitable shape and size; and
{c) smooth, without splinters or sharp edges.

4. "Where there is any risk of an explosive atmosphere being
ignited by sparks, any hand tools used therein shall be of a non-
sparking type.

5. Hammers and sledges, cold chisels, cutters, punches and
other similar shock tools should be made of carefully selected steel,
hard enough to withstand blows without mushrooming extensively
but not so hard as to chip or break.

6. Heads of shock tools should be dressed or ground to a
suitable radius on the edge as soon as they begin to mushroom or
crack.

7. Hand tools should be tempered, dressed and repaired only
by properly qualified persons.

8. When not in use, sharp-edged or sharp-pointed hand tools
shall be provided with protection for the edges or points.

9. Hand tools shall not be allowed to lie on floors, passageways,
stairways, or in other places where persons have to work or pass.
or on elevations from which they may fall on persons below.

10. Suitable and conveniently located cabinets, holders or
shelves shall be provided at benches or machines for hand tools.

11. Hand tools should be—

(a) issued through a tool room, in which they are stored safely
on racks or shelves in cabinets or tool boxes;
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(b) inspected periodically by competent persons; and
(c) replaced or repaired when found defective.

12. Workers should be properly instructed and trained in the
safe use of their hand tools.

Azes, Adzes, Cleavers and Hatchets

13. Axes, adzes, cleavers, hatchets and similar non-metal-
cutting hand tools shall always be kept sharp.

14. Handles for axes, adzes or hatchets shall be fitted carefully
to the heads and kept securely fastened to them.

15. Where it is necessary for workers to carry axes, adzes or
hatchets, carrying cases of suitable material should be provided.

Cold Chisels, Chisel Cutters (Chisels with Holders) and Punches

16. Edges of cold chisels and chisel cutters and points of
punches shall be—

(a) of suitable shape for the particular work to be done; and
(b) kept sharp.

17. Where cold chisels or chisel cutters are used for chipping,
removing rivets or similar operations, screens or guards shall be
provided and used so as to protect other workers from the effects
produced by flying chips.

18. Workers using cold chisels or chisel cutters in operations
involving risks of eye injuries shall be provided with, and use,
goggles conforming to the requirements of Regulation 228 of
Chapter XIV of this Code.

19. Heads of cold chisels, chisel cutters and punches should
be kept free from grease and oil.

Crowbars and Pinchbars
20. Points or edges of crowbars or pinchbars shall be kept
in good condition, to minimise slipping hazards.

21. When not in use, crowbars or similar tools should be laid
flat in safe places on the floor or platform and not leaning against
a flat surface.

Files :
22. Files shall be provided with substantial metal-ferruled

handles or other suitable holders and shall not be used without
them.

23. The filing of work which is rotating in a lathe should be
avoided, but when it is done the operator shall hold the file in
the hand which is farther away from the revolving work.

24. Files shall not be used for prying or as drift pins or ham-
mers, and shall not be struck with hammers.

12
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Hacksaws (Metal)
25. Hacksaw blades shall be—

(a) stretched tightly in their frames; and

(b). moved in a straight line with light steady strokes, so as to
avoid breaking the blades and possibly injuring the hands.

Hammers and Sledges

26. Handles for hammers and sledges shall be fitted carefully
to the heads and kept securely fastened to them.

27. Hammers used for striking tempered or case-hardened
steel shall be made of brass, bronze, copper, lead, wood, or other
material which does not shatter.

28. Hammers and sledges shall be kept free from oil or grease.

29. Tempered metal hammers and sledges with loose handles
or with cracks in the faces due to service shall be removed from
service until the defect is corrected.

Hand Knives

30. Handles of hand knives shall be provided with hilt guards
of fibre, leather or steel, or with finger rings or loops, to prevent the
hand from sliding on to the blade.

31. Points of V-knives, used on trimming operations in rubber
manufacture, shall be properly rounded.

, 32, Carrying pouches or sheaths shall be provided for hand
knives, such as those used in canneries, slaughter houses, leather-
producing and leather-working factories, or rubber factories.

Hand Saws (Wood)

33. When using hand saws—
(a) crosscut saws shall be used for cutting across the grain of the
wood only; and

(b) ripsaws shall be used for cutting with the grain of the wood
only.

Lifting Jacks
34. Lifting jacks of all types shall be of such construction
that the load—
(a) will remain supported in any position; and
(b) cannot be lowered inadvertently.
35. When lifting objects with jacks, the jacks shall be—

(a) set on solid footings;
(b) centred properly for the lifts; and
(c) so placed that they can be operated without obstruction.
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36. After objects have been lifted to the desired height by
means of jacks, substantial blocking with an ample factor of safety
shall be placed under the objects before work on them is started
or any workers get under the objects.

37. Before the loads are lowered, workers shall make sure
that they are in a safe place.

Hand Hooks
38. Hand hooks, and small picks for handling bolts or lumber,
shall be kept sharp.

39. Shanks of hand hooks shall be securely fastened in the
handles.

Pliers, Wire Cutters and Nippers

40. When cutting wire under tension or spring wire in coils
by means of pliers, wire cutters or nippers, at least one end of the
wire shall be clamped or held down to prevent it from flying
after being cut.

41. Pliers shall not be used as substitutes for wrenches to
tighten or loosen nuts. :

Scrapers

42. When using scrapers on metal objects, the hands should
be—

(a) free of grease, oil or excess moisture; and

(b) held high enough from the work to avoid stnkmg them
against sharp corners or edges on the objects.

Screwdrivers
43. Edges of screwdrivers shall—
(a) be properly ground;
(b) fit the slots of the screws; and
(c) be free from grease or oil.

44, Screwdrivers shall be provided with substantial and
smooth-surfaced handles.

45. When tightening or loosening screws in detached small
parts, the work should be held in a vice or against a firm surface
that will bear the pressure of the driver.

46. Screwdrivers shall not be used for prising, or as chisels.

47. Screwdrivers with rounded and worn edges, with bent
shanks, or with roughened or splintered handles shall be discarded
or removed from service until repaired.

Tongs

48. Tongs shall be so shaped that when they are closed suffi-
cient space will be left between the handles to avoid finger pinching.
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Wood-Cutting Chisels, Drawknives (Spokeshaves) and Planes

49. Wood-cutting chisels, drawknives and plane blades shall
be kept sharp.

50. Wood-cutting chisels shall be provided with—

(a) substantial handles, metal ferruled or supported in sockets; and

(b) metal bands around the ends of the handles when hammers
or mallets are used for driving them.

51. When drawknives are used for removing bark or for
shaping wood stock, the material shall be clamped firmly in a
stand or holder.

Wrenches and Spanners

52. Corrugations on the jaws of pipe wrenches shall be kept
sharp.

53. When tightening or loosening nuts or bolts with a wrench
or spanner—

(a) a tool of proper size shall be used; and

(b) the practice of using a piece of wood, a nail or other thin
object as a shim with an oversized wrench shall not be per-
mitted.

54. Pipe or other extensions on wrenches or spanners shall
not be permitted, unless the tools are designed for use in this
manner.

55. Wrenches and spanners shall not be used as hammers.

56. Wrenches with spread, battered or cracked jaws, cracked
or broken handles, or other defects, shall be discarded or removed
from service until repaired.

ReEGguLaTION 120. PoRTABLE Powger-DrIvEN TooLs

General Provisions :
1. Portable power-driven tools shall be constructed without
projections on any exposed, revolving or reciprocating parts.
2. Workers using portable power-driven tools shall be provided
with, and use—
(a) goggles or shields, where protection from flying particles is
required; and
(b) respirators, helmets or masks, when exposed to harmful
amounts of objectionable dust which cannot be removed at
the point of origin by local exhaust.

3. Portable power-driven tools should be—

(a) -issued through a tool room or by a competent person, to
which or to whom they should be returned when not in use;
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(b) given a visual or external examination when mtumed to the
tool room or to the person by whom they were issued; and

(c) given a complete inspection, including cleaning and tests, by
qualified persons at regular intervals depending on the fre-
quency of use.

4. Defective portable power-driven tools shall be immediately
repaired or removed from service.

Portable Electric Tools

5. All portable electric tools shall comply with the provisions
of Regulation 117 of Chapter V of this Code.

Abrasive Wheels and Scratch Brushes

6. Abrasive wheels and scratch brushes on portable electric
tools shall be safeguarded in accordance with the requirements of
Regulation 91.

Circular Knives

7. Circular knives on portable electric tools shall be provided
with guards enclosing the knife edges at all times, as near as possible
to the surface of the material.

Circular Saws

8. Circular saws on portable electric tools shall be provided
with—
(a) fixed hood guards which cover as much as possible of the blade;
and

(b) adjustable riving knives following the contour of the blade and
extending from the underside of the guards to a point 1.5 mm
(}/,6 In.) above the lowest part of the blades in the cutting
position.

Drills, Boring Bits, Reamers and Taps

9. Drills, boring bits, reamers and taps on portable electric
tools should be provided with telescoping sleeve or coilspring types
of guards.

10. Where practicable, as in the case of small work which
can be done conveniently on benches, portable electric drilling,
boring, reaming or tapping equipment should be supported in
bench stands.

Chuck Wrenches
11. Chuck wrenches for portable electric tools—

(a) shall fit loosely enough to drop out of the sockets when
released; and
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(b) shall not be secured to the tools by chains, strings or other
attachments.

Portable Pneumatic Tools
12, Operating triggers on portable pneumatic tools shall be—

(a) so located as to minimise the risk of accidental starting of the
machine; and

(b) arranged to close the air inlet valve automatically when the
pressure of the operator’s hand is removed.

13. Hose and hose connections used for compressed air supply
to portable pneumatic tools shall be—

(a) designed for the pressure and service to which they will be
subjected ;
(b) fastened securely to the permanent pipe outlet; and
(¢) kept out of aisles and passageways, so as to reduce tripping
hazards and injury to the hose.
14. Pneumatic hammers shall be—
(a) so constructed that the pistons will be retained without any
risk of their coming out accidentally; and
(b) provided with springs, safety clips or other devices to reduce
the risk of tools shooting out.
15. The practice of shooting working tools out of pneumatic
hammers, instead of removing them by hand, shall be prohibited.

16. Before changing working tools on portable pneumatic
equipment, or doing work other than the regular operations, the
stop valves in the air supply lines shall be closed.

17. When cutting rivets with pneumatic cutters—
(a) the tools should be provided with small wire baskets to inter-
cept the rivet heads; or

(b) the workers should be provided with suitable protection for
their heads and eyes.




CHAPTER VII
BOILERS AND PRESSURE VESSELS -

Section 1. Boilers

RecuraTioN 121. DEFINITIONS

In this Code the following terms have the meanings hereby
assigned to them:

(@) the term “ steam boiler ” means any enclosed vessel in which
for any purpose steam is generated under pressure greater
than atmospheric pressure.

(b) the term “medium- and high-pressure boiler” means a steam
boiler on which the maximum allowable working pressure
exceeds 1 kg/cm? (15 1b./sq. in.).

(c) the term “low-pressure steam boiler ” means a steam boiler
used exclusively for operation at pressures not exceeding
1 kg/em? (15 lb./sq. in.).

(d) the term “ hot-water boiler ” means a hot-water boiler for
operation at pressures not exceeding 10 kg/ecm? (150 1b./sq. in.)
or temperatures not exceeding 120° C. (250° F.).

(¢) the terin “ working pressure ” means gauge pressure or pressure
above atmospheric pressure in kg/em? (lb./sq. in.).

RecurLaTioN 122. StEAM BOILERS

Construction
1. Steam boilers, their fittings and attachments shall be—

(a) so designed that they will be adaptable to the particular cir-
cumstances of their use; and

(b) so constructed that they will be of sufficient strength to sustain
the internal pressures to which they will be subjected.

2. Steam boilers, their fittings and attachments shall be of
appropriate material of good quality, free from injurious defects,
and of adequate thickness and weight, conforming to the specifica-
tions established by the competent authority.

Markings
3. (1) Every boiler shall have a number plate affixed to it
bearing the following data:
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(a) name of the manufacturer;

(b) number of the boiler;

(¢) year of manufacture; and

(d) maximum permissible working pressure.

(2) For the purpose of this paragraph, the term “ manu-
facturer ” means the manufacturer or the person who is in charge
of erecting the boiler and who presents it in working order.

Boiler Records

4. Every boiler, when constructed or sold, shall be accompanied
by a certificate showing all the technical specifications used by the
manufacturer and containing all the standards, designs and dimen-
sions in accordance with the maker’s number plate affixed on the
boiler.

5. The certificate referred to in the foregoing paragraph shall
also contain the results of all the control tests carried out during
the manufacture of the material and the construction of the boiler.

6. The certificate referred to in paragraph 4 shall accompany
the boiler during its whole life.

7. Every boiler owner shall keep a boiler maintenance register in
which shall be noted under the corresponding dates all tests, internal
and external examinations, cleanings and repairs undertaken on
the boiler. This register shall be submitted on request to the
boiler inspector or other competent authority.

Inspection

8. Steam boilers shall be inspected, internally and externally,
by qualified inspectors authorised by the competent authority—

(a) during construction;

(b) before being placed in service, after installation;

(c) before being placed in service, after reconstruction or repairs;

(d) periodically, while not under pressure, at intervals not exceed-
ing fourteen months; and

(e) periodically, while under operation, at least once every four-
teen months.

9. After due notice of a proposed internal inspection of a
steam boiler the owner or user shall have the boiler drained, cooled,
opened up and thoroughly cleaned by the appointed time.

10. On internally-fired steam boilers, any grates shall be
removed, as well as sufficient brick or other material to facilitate
thorough examination of the boiler, furnace or other parts as
deemed necessary by the inspector.

11. When steam boilers are subjected to hydrostatic tests,
the required test pressure shall not be more than 1.5 times the
maximum permissible working pressure and shall conform to the
requirements to be determined by the competent authority.




REGULATIONS 122-123 185

12. (1) During hydrostatic tests of steam boilers, the safety
valves shall be removed or the valve discs held down by means
of testing clamps and not by serewing down the compression
screw upon the spring.

(2) When the hydrostatic test at the pressure specified in
paragraph 11 is completed, a further test shall be carried out in
order to check the safety valves at normal working pressure.

13. Steam boilers which upon inspection are found unsafe
for use, or are not provided with the fittings necessary for safe
operation, or have the fittings improperly arranged, shall not be
operated until the boilers and their fittings are put into a condition
to ensure safety of operation.

14. When at an inspection any deterioration of the bonler 18
found that would increase the risk of explosion, the permissible
working pressure shall be reduced sufficiently to permit safe
operation of the boiler; this reduction shall take into account the
years of operation of the boiler.

15. Where portable lamps or portable electric tools, other than
welding apparatus, are used, the tension shall not exceed 25 volts.

Storage

16. Spaces at tops or sides of boilers shall not be used for
storage and shall be kept free of combustible material.

REGuraTioN 123. MEeDpIUM- AND HiGH-PRESSURE BOILERS

Boiler Rooms

1. Boilers shall only be installed in places and in a manner
approved by the competent authority.

2. Medium- and high-pressure boilers for industrial establish-
ments should be located—

(a) in detached buildings of fire-resisting construction, used for
no other purpose and situated not less than 3 m (10 ft.) dis-
tant from buildings not forming part of the establishment; or

(b) in structures of fire-resisting materials, connected to or in
close proximity to other buildings of the establishment.

3. Where there is a risk of fire spreading between a boiler
room and an adjoining workroom where explosives or highly
flammable materials are manufactured, used, handled or liberated,

the separation of the rooms shall be made complete and there -

shall be no exits or other openings in the walls between the rooms.

4. Boiler rooms, blow-offs, ash pits or alleys, high-pressure
steam-line tunnels and other places where there is danger of
workers being trapped in confined spaces in the event of explosion
within a boiler or rupture of steam lines, shall be provided with
two or more adequate exits, which shall be kept clear of obstruc-
tions.
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5. Railed walks, runways and stairs of iron and steel con-
struction or other fire-resisting materials provided with non-slip
surfaces shall be erected for convenient and safe access to overhead
valves, water columns, feed water regulators and other fittings on
medium- and high-pressure boilers.

6. Runways located on top of or alongside a battery of
medium- or high-pressure boilers shall be provided with two or
more means of descent as far apart as practicable.

7. Medium- and high-pressure boiler rooms should be of
sufficient height to permit installation and operation of all valves
and safety appliances, with a minimum clearance of 15 cm (6 in.)
above the highest valve or fitting, or stems or levers at their
greatest height, and 1.80 m (6 ft.) above the highest runway.

8. Pits in medium- and high-pressure boiler rooms shall be
covered or surroundéd by standard railings and toeboards.

9. (1) The provisions of paragraphs 1, 2, 3, 4, 5 and 8 of
this Regulation shall apply also to sheds of locomotives, loco-
mobiles and steam cranes used within industrial establishments.

(2) The provisions of paragraphs 6 and 7 of this Regulation
shall also be applied, as far as possible, to such sheds.

10. Foundations and structures supporting medium- and high-
pressure boilers shall be—

(a) capable of withstanding any strain which may be transferred
to them by the maximum weight of the boilers during hydraulic
tests and the expansion or contraction of the boilers and their
supports; and

(b) tied together in such a manner as to maintain their proper
relation.

11. Where medium- and high-pressure boilers are supported
on structural steelwork, the supports shall be so located or insul-
ated that the heat from the furnace cannot impair the strength
of the steel.

12. Settings of medium- and high-pressure boilers shall be
provided with suitably packed openings or sleeves of sufficient
size to permit expansion and contraction of pipes.

13. The bases of vertical boilers should be carefully shiinmed
with iron or steel shims, properly secured or grouted.

14. Wet-bottom stationary boilers shall have a space of not
less than 30 cm (12 in.) between the bottom of the boiler and the
floor line, with access for inspection.

Access and Inspection Openings

15. Except for special types of boiler where such openings
manifestly are not needed or used, medium- and high-pressure
boilers or parts thereof shall be equipped with suitable manhole,
handhole or other inspection openings for examination and cleaning.
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16. Manhole openings in heads or shells of medium- and high-
pressure boilers shall be of sufficient size to allow easy access and
egress and shall be in conformity with the minimum dimensions
laid down by the competent authority. Suggested minimum sizes
are as follows:

(a) 30 X 40 em (12 x 16 in.) if elliptical; and
(6) 40 c¢m (16 in.) in diameter, if circular.

17. Handhole openings in heads or shells of medium- and
high-pressure boilers shall be of sufficient size to admit a hand
and should not be less than 70 X 90 mm (234 X 31 in.).

18. Threaded openings on medium- and high-pressure boilers,
when intended to be used for inspection or washout purposes, shall
be not less than 25 mm (1 in.) pipe size.

19. Access doors in the settings of medium- and high-pressure
boilers shall be of suitable shape and sufficient size to admit of
easy access and egress and should be not less than 30 X 40 cm
(12 x 16 in.).

20. Firing door openings on medium- and high-pressure
boilers which are fed by hand shall be of sufficient size and suitable
shape to allow easy and efficient feeding and should, in the boilers
of this class in which the minimum furnace dimension is 60 e¢m
(24 in.) or more, be not less than—

(a) 30 X 40 em (12 X 16 in.) in size, if rectangular or elliptical; or
(6) 40 c¢m (16 in.) in diameter, if circular.

21. Firing doors in water-tube boiler settings, and observa-
tion doors, when located within 2 m (6 ft. 6 in.) of the floor or
working level and normally opened while the boilers are under
pressure, shall be of the inward opening type.

22. Medium- and high-pressure boilers burning oil, pulverised
fuel, or gas, shall be equipped with one or more explosion doors,
located at the highest point of the combustion chamber.

23. Explosion doors on medium- and high-pressure boilers,
when located within 2 m (6 ft. 6 in.) of the floor or working level,
shall be provided with substantial deflectors to divert any blasts
away from the workers.

Safety Valoes

24. Each medium- or high-pressure boiler shall be equipped
with at least one safety valve—

(2) placed on or as close as possible to the boiler;

(6) connected to the boiler independently of any other steam
connection; and

(¢) without any valve or obstruction to the flow of steam between
the boiler and the safety valve or between the safety valve
and the discharge point of any pipe connected to it.
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25. The safety valve or valves on medium- or high-pressure
boilers shall be of sufficient capacity to discharge all the steam
generated by the boiler at maximum load.

26. Seats and discs of safety valves for medium- and high-
pressure boilers shall be of suitable corrosion-resisting material,
and the seat shall be so secured to the valve body that there is
no possibility of the seat lifting.

27. Safety valves for medium- and high-pressure boilers shall
be so constructed and maintained—

(a) that the failure of any part will not obstruct the free and full
discharge of steam from the valves;

(b) that no shocks injurious to the valves or to the boiler are
nj :
produced by their operation; and

(¢) that the valve can be turned on its seat.

28. Safety valves for medium- and Ligh-pressure boilers shall
be—

(a) capable of being so adjusted and set that they will operate

. without chattering;

(b) sealed or otherwise so protected that they cannot be tampered
with by unauthorised persons;

(¢) provided with special means for lifting the valve for testing
purposes; and

(d) so arranged that the discharge can be readily heard by the
boiler attendant.

29. Safety-valve discharge outlets on medium- and high-
pressure boilers shall be so located or piped as to be carried clear
from running boards and platforms, preferably not less than 3 m
10 ft.) above the platform around the valve.

30. When discharge pipes are used on safety valves for
medium- and high-pressure boilers, they shall be—

(a) not less in cross-section area than the full area of the valve
outlet; and

(b) fitted with open drains to prevent water lodging in the upper
part of the valves or in the pipes.

31. When mufflers are used on safety valves for medium- and
high-pressure boilers, they shall—

(a) have sufficient outlet area to prevent back pressure from inter-
fering with the proper operation and discharge capacity of
the valves; and

(&) be so constructed as to avoid any possibility of restriction of
the steam passages due to deposits.

32. Superheaters which are so arranged that they can be
isolated from medium- and high-pressure boilers shall be equipped
with one or more safety valves, which shall be located near the
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outlet: Provided that such valve or valves may be located any-
where in the length of the outlet header when there is a uniform
flow of steam through the superheater tubes and header.

33. Economisers used on medium- and high-pressure boilers
shall be equipped with at least one safety valve provided with
seats and discs of corrosion-resisting material.

Stop Valves

34. Steam discharge outlets on medium- and high-pressure
boilers, except safety-valve and superheater connections shall be
equipped with stop valves located at an accessible point in the
steam delivery line and as near the boiler as practicable.

35. Quick and convenient means of manipulating the principal
stop valves on medium- and high-pressure boilers should be
provided—

(a) by extending the valve spindles so that the valve wheels may
be operated—

(i) from the floors of the boiler room by means of chains,
gears or other mechanical devices; or

(ii) from outside the boiler rooms in case of emergency; or

(b) by installing remote-control stations for electrically-operated
valves and providing further hand controls in a protected
space where they may be operated without danger in case of
failure.

36. When two or more medium- and high-pressure boilers are
connected to a common steam main, the steam connection from
each boiler equipped with a manhole opening shall be fitted with
two lockable stop valves having between them an ample free-flow
drain, the discharge from which shall be visible to the operator
while manipulating the valves.

37. When stop valves on medium- and high-pressure boilers
are so located that water can accumulate, ample drains shall be
provided.

Water-Column Pipes

38. Pipes connecting water columns to medium- and high-
pressure boilers shall be not less than 25 mm (1 in.) pipe size, and
as short and direct as possible.

39. On horizontal-return tubular medium- and high-pressure
boilers, the steam connections to water columns shall be taken
from the top of the shell or the upper part of the head, and the
water connections from a point not less than 15 em (6 in.) below
the centre line of the shell.

40. On the firebox types of medium- and high-pressure boiler,
the water connections shall be taken from a point not less than
15 c¢cm (6 in.) below the lowest water line or as near thereto as
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possible, and in no case less than 45 cm (18 in.) above the mud
ring.

41. Where practicable, water connections from medium- and
high-pressure boilers to water columns shall be provided with a
cross at each right-angle turn, to facilitate cleaning.

42. Water columns on medium- and high-pressure boilers shall
be fitted with drain cocks or drain valves with suitable connections
to a safe point of disposal.

43. No outlet connections, except for damper regulators,
feed water regulators, drains, steam gauges or apparatus of such
form as does not permit the escape of an appreciable amount of
steam or water therefrom, shall be placed on pipes connecting water
columns to medium- and high-pressure boilers.

Steam Gauges

44. Each medium- and high-pressure boiler shall be equipped
with a steam pressure gauge, so placed—

(a) that it will be free from vibration;

(b) that it can be conveniently adjusted; and

(¢) that it will afford a clear and unobstructed view for the
attendant from the usual operating position in front or at
the side.

45. Steam gauges for medium- and high-pressure boilers shall
be connected to the steam space or to the water column or its
steam connection by a siphon tube, which shall be—

(a) of sufficient capacity to keep the gauge tube filled with water;
and

(b) so arranged that the gauge cannot be shut off from the boiler
except—

(i) by a cock, placed near the gauge and provided with a
tee or lever handle so fitted that it will be paralle] to
the pipe when the cock is open; or

(i) by a cock or a shut-off valve on boilers carrying a
pressure of 35 kg/em? (500 1b./sq. in.) or over.

46. Steam gauge connections for medium- and high-pressure
boilers shall be as short as practicable.

47. Dials of steam gauges for medium- and high-pressure
boilers shall—

(a) be of such size and so marked that the graduations and the
pointer can be clearly determined by a person,with normal
vision at a distance equal to one and one-half times the width
of the boiler front;

(b) be graduated to not less than one and one-half times the
pressure at which the safety valve is set, and preferably to
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approximately double such pressure, with the graduation so
arranged that the pointer will be in a nearly vertical position
when indicating the normal pressure; and

(¢) have the maximum permissible working pressure indicated in
red on the dial.

48. All steam gauges in any medium- or high-pressure boiler
room should be of the same type, with similar graduation of face.

49. (1) Each medium- or high-pressure boiler shall be pro-
vided with a valved connection for the exclusive purpose of attach-
Ing a test gauge.

(2) This should take the form of a three-way cock on the tube
carrying the pressure gauge, but in any case shall be attached to
the same boiler connection.

Water-Gauge Glasses

50. Each medium- or high-pressure boiler shall be equipped
with at least one, but preferably two, water-gauge glasses, which
shall be—

(a) so located or so equipped with approved devices as to be
easily read by the attendant;

(b) fitted at top and bottom with a quick-closing valve, which
may be easily closed from the floor in case the glass breaks;

(¢) connected directly to the boiler, or to the water column, by
piping of not less than 12 mm (14 in.) pipe size;

(d) equipped with a valved drain, piped to a safe point of disposal;
and

(e) provided with a wire-glass or other suitable guard for the
protection of workers from flying glass or escaping hot water
in case of breakage, so designed that it will not obstruct free
observation of the water level.

51. Water-gauge glasses on medium- and high-pressure boilers
shall be so placed that when the visible water level is at the lowest
reading in the glass, at least sufficient water will remain in the
boiler to prevent any danger.

Gauge Cocks

52. (1) Subject to the provisions of the succeeding sub-
paragraphs of this paragraph, each medium- and high-pressure
boiler shall be equipped with three or more gauge cocks, located
within the range of the visible length of the water glass.

(2) When the boiler is equipped with two water-gauge glasses
with independent connections to the boiler and located not less
than 70 ¢m (28 in.) apart on the same horizontal line, gauge cocks
shall be optional.

(3) Gauge cocks shall not be required for boilers of the
miniature type, but such boilers shall be equipped with at least
one try-cock.
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(4) For boilers of the locomotive type not over 90 cm (36 in.)
in diameter, and for boilers of the firebox and waterleg types
with a heating surface not exceeding 5 m2 (50 sq. ft.), only two,
. and not three, gauge cocks shall be required.

53. Gauge cocks located above normal reaching distance from
the floor or working level shall be provided with—

(a) permanently attached rods or chains for operation from the
floor; and

(b) suitable nieans to prevent water or steam discharging on
workers manipulating the rods or chains.

Fusible Plugs

54. Fusible plugs, where used on medium- and high-pressure
boilers as additional low-water alarms, shall be renewed at intervals
not exceeding twelve months, and casings which have been used
shall not be refilled.

55. Fusible plugs should not be used on medium- and high-
pressure boilers operating at pressures exceeding 17.5 kg/cm?
(250 1b./sq. in.).

56. Fire-actuated fusible plugs, where used on medium- and
high-pressure boilers, shall be located at the highest possible point
in a part of the boiler subjected to direct furnace heat.

57. Steam-actuated fusible plugs, where used on medium-
and high-pressure boilers, shall be so located that they will operate
when the water level is at a point where a fire-actuated fusible
plug would be located.

Blow-off Equipment

58. Each medium- and high-pressure boiler shall be equipped
with at least one blow-off pipe, fitted with a valve or cock in
direct connection with the lowest water space, and the boiler shall
be so designed and installed that all water can be drained from it

59. Each bottom blow-off pipe on a medium- and high-
pressure boiler forming part of a range of boilers having a common
blow-off pipe, drain or sump, shall be fitted with—

(a) two slow-opening valves; or

(b) one slow-opening valve and one quick-opening valve or cock;
or

(¢) a valve operated by a key which can only be removed when
the valve is closed, which key shall be the only key available
for the blow-off valves of the range of boilers.

60. Valves for bottom blow-off pipes on medium- and high-
pressure boilers shall be free from dams or pockets which might
collect sediment and restrict the flow.

~
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61. When exposed to direct furnace heat, bottom blow-off
pipes on medium- and high-pressure boilers shall be protected by
firebrick or other heat-resisting materials, so arranged that the
pipes can be readily inspected.

62. Blow-off piping on medium- and high-pressure boilers shall
discharge at a point where there is no danger of injury to workers,
and shall not be connected to the sewer for the toilet facilities of
the factory unless first passed through a blow-off tank.

63. Blow-off tanks, where used, shall be—

(a) provided with a vent pipe, free from valves and of sufficient
size to prevent the accumulation of pressure in the tank; and

(b) so located that all parts will be accessible for inspection.

Feed-Water Systems

64. Medium- or high-pressure boilers not using condensate
feed water, or other waters which are satisfactory, should be
supplied with treated or purified water in order to avoid corrosion
and the formation of scale.

65. The discharge end of feed pipes for medium- and high-
pressure boilers shall be—

(2) so located that the feed water at no time will be discharged—

(i) directly against surfaces exposed to direct radiation
of the fires or to gases at high temperatures; or

(ii) close to any riveted joints of the furnace sheets or of the
shell ; and

(b) if necessary, fitted with a baffle to divert the flow from riveted
joints.

66. Feed pipes for medium- and high-pressure boilers shall be
provided with a check valve near the boiler, and a valve or cock
between the check valve and the boiler.

67. When two or more medium- and high-pressure boilers are
fed from a common source, the feed pipe shall also be provided
with a valve on the br