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INTRODUCTION:

The safety of machinery affects all of us in everyday life, at home or at work or at leisure. Machines
are part of our lives and our safety is dependent on the machines being safe for us to use at all
times. Machines that have moving parts and workers who operate them have an uneasy
relationship. Machines make workers more productive and enable them to form and shape material
in ways that would be impossible with hand tools. Technology can make machines safer, but as
long as workers need machines to help them process material — to cut, shear, punch, bend, or drill
— they'll be exposed to moving parts that could harm them. Much of the danger occurs at the point
of operation, where the work is performed and where the machine cuts, shears, punches, bends,
or drills. Crushed hands and arms, severed fingers, blindness - the list of possible machinery-related
injuries is as long as it is horrifying.

The trend of accident statistics in the industry show that majority of accidents in manufacturing
and service industries are due to machinery whether it is moved by power or operated manually.
To safeguard workers who operate and maintain machines, it is necessary to make the machine
safe.

Definitions

1. Machinery (machine)

An assembly of linked parts or components, at least one of which moves, with the appropriate
machine actuators, control and power circuits, etc, joined together for a specific application,
in particular for the processing, treatment, moving or packaging of a material.

The term machinery also covers an assembly of machines, which, in order to achieve a
common function or deliver a product, are arranged and controlled so that they function as
an integral whole.

This definition of machinery is taken from the European standard EN 292-1. Safety of
machinery - Basic concepts, general principles for design.

2. Guard

A machinery guard is a barrier or device to prevent a person or his clothing coming in contact
with the dangerous parts of machinery. In the first instant, guards shall be provided by the
manufacturers of machines failing which the occupier/employer shall provide necessary safe
guards for use in factories.
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2.0 SCOPE:

This guideline aims to promote safe use machines which are used in the industry and are primarily
equipped with moving parts.

This guideline defines, identifies and describes methods of safeguarding which may be applied to
dangerous parts of machinery and indicates the criteria to be observed in the design, construction
and application of such safeguards.

3.0  GUIDELINES:

31 Main Types of Hazards Associated with Machine Operations

The principal hazards of machines can be classified as either safety or health hazards.

Safety hazards can cause immediate injury to a worker. For example, if not properly
electrically grounded, the metal framework of a circular saw could become energized and
possibly electrocute an employee. Or, if a worker’'s hands were to contact a saw blade, he or
she could have one or more fingers cut off.

See below another example of un-guarded machine hazard.

Loose
Clothing

Unguarded Rotating Parts of Machine

Health hazards are associated with long term exposure to certain substances or to excessive
noise levels or vibrations. Certain types of wood dust, for example, can cause allergic
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reactions, and saw dust has been determined to be a group A carcinogen by the International
Agency for Research on Cancer (IARC). Likewise, some finishes and coatings used in finishing
processes contain chemicals that can affect the central nervous system, causing headaches,
nausea, and dizziness.

Health hazards can cause both immediate (acute) and longer-term (chronic) health effects.
For example, exposure to turpentine, a chemical used in some furniture waxes and finishes,
canresultinarange of health effects, from temporary irritation of the eyes and skin to kidney
and bladder damage.

This guideline primarily focuses on machine guarding (safety) only.

3.2 Safety Hazards

Point of Operation

The point of operation is the place where work is performed on the material. This is where
the material / stock is cut, shaped, pressed, bored, or formed. Most woodworking machines
use a cutting and/or shearing action.

Below Table lists examples of how injuries can occur at the point of operation.
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Employees can be injured if their hands get too close to the blade, particularly when working
on small pieces of stock. The size of the piece dictates that the operator’s hand be close to the
blade. Accidents can occur when stock unexpectedly moves or when a worker’s hand slips.

Stock can get stuck in a blade and actually pull the operator’s hands into the machine.

Employees can be injured if the machine or its guard is not properly adjusted or maintained.
An improperly adjusted radial saw, for example, might not return to its starting position after
making a cut.

If the machine has controls that are not recessed or remote, and the equipment is accidentally
started, a worker’s hands may be caught at the point of operation.

Contact also can occur during machine repair or cleaning if care is not taken to de-energize

the machine—that is, if lockout/tagout procedures are not followed.

Power transmission

Allmechanical components including gears, cams, shafts, pulleys, belts which transmit energy
and motion from the source of power. e g. belt drives, gear drives, shafts, pulleys, etc.

Rotating and Reciprocating Movements

All' machines operate by rotating or reciprocating motion or by a combination of these
motions. For example, rotary cutting and shearing mechanisms, rotating wood stock,
flywheels, shaft ends, and spindles all rotate.

Rotating action is hazardous regardless of the speed, size, or surface finish of the moving
part. Rotating parts and shafts, such as stock projecting from the chuck of a lathe, can catch
hair or clothing and draw the operator in. This can seriously mangle or crush the operator.

Reciprocating movement is back-and-forth or up-and-down motion. Operators can be caught
& crushed by reciprocating movement when the moving part approaches or crosses a fixed
part of the machine.

See Below Figure for illustration.
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Bed
(stationary)

In-Running Nip Points

In-running nip points (or pinch points) are a special danger arising from rotating or
reciprocating parts. They occur whenever machine parts move toward each other or when
one part moves past a stationary object. Parts of the body may be caught between or drawn
into the nip point and crushed, mangled, or severed.

Below Figure shows some in-running nip points that may be encountered in the industry. The
nip points in this figure are located where the belts or chains approach the pulleys or gears,
or where the rotating parts approach the stationary components.

See Below Figure for illustration.
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3.3 Risk-Reduction Hierarchy / Controls Available to Employees from Machine Hazards

A hierarchical approach is recommended when first approaching the safeguarding of a

machine or operation:
1. Eliminate the hazard or exposure to the hazard

- design/redesign the operation to remove exposure (i.e., automatic feeding/ejection)
- locate the hazard where it is not accessible due to its location or distance

- reduce energy
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- implement machine control techniques/systems (i.e., monitoring, redundancy,
reliability)
2. Install fixed guarding
- interlocked or fastened barrier guarding to prevent intentional or unintentional
exposure, not removable or adjustable by unauthorized persons (i.e, metal or plastic
enclosures, fixed screens, adjustable guarding, self-adjustable guarding)
3. Install interlock guards or other appropriate gaurds
- devices that require adjustment and/or actuation by the operator (i.e,, presence-
sensing devices, gates, two-hand controls, pullback, restraints)
4. Use administrative controls and aids to supplement engineering controls
- reduce the occurrence of the task
- information (i.e., manuals) and warnings (i.e., signs, lights, alarms, awareness barriers)

- hands-on training (qualification) and safe wark practices (ie,, job hazard analyses)

A more General Hierarchy of Hazards Control is depicted below:

HIERARCHY OF HAZARDS CONTROL

Safe Workplace

VN
VN

Engineering Controls

Administrative Controls
Personal Protective Equipment

The guidelines that follows will focus on Engineering controls i.e. fixed guard and
interlock type guards.

Safe Worker

e

3.4 Main Types of Guards

Guards are barriers which prevent access to danger areas. There are four general types of
guards:
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Fixed ---- As its name implies, a fixed guard is a permanent part of the machine. It is not
dependent upon moving parts to function. It may be constructed of sheet metal, screen, wire
cloth, bars, plastic, or any other material that is substantial enough to withstand whatever
impact it may receive and to endure prolonged use. This guard is usually preferable to all
other types because of its relative simplicity.

Safeguarding Advantages Limitations Examples
Action
Provides a barrier ||Can be constructed to suit May interfere with Use on:
many specific applications visibility _
- In-running rolls.
In-plant construction is often ||Can be limited to - Belts and pulleys
possible specific operations

(see Figure A, AO & A1)
Can provide maximum

: Machine adjustment and
protection

repair often require its
‘ o removal, thereby - Power transmission
Usually requires minimum '

maintenance necessitating other

means of protection for

Can be suitable to high maintenance personnel || - Cutting heads of
planers and other

automatic-feed
equipment

apparatus.

production, repetitive
operations

(See Figure A2)

Inspection
Panel
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Figure A Figure A1: Fixed Guard on rotating
Advantages
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