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Introduction 1

How Will This Guide Help Protect My

Machines used in woodworking are dangerous,
Employees?

particularly when used improperly or without

proper safeguards. Workers operating woodworking
equipment suffer the following common injuries:
laceration, amputation, severed fingers, and blind-
ness. Wood dust and the chemicals used in finishin
are health hazards, and workers in this industry can
suffer from skin and respiratory diseases.

This guide will familiarize you with the hazards
of woodworking and the control options for protect-
ing your employees from these hazards. Employing

he recommended controls can help you prevent
workplace injuries.

This guide also will help you comply with
OSHA standards related to woodworking. OSHA
regulations require you to protect your employees

and the methods for controlling these hazards. The Lrom v;orkplacg haéamf] ct?used by mréchines_alnd
guide is not a substitute for Occupational Safety ~ nazards assoclated with the processed materia

and Health Administration (OSHA) standards (wood).
related to woodworking, but can help clarify the
regulatory language and technical information
covered in those standards. For more comprehen- o ,
sive information, consult the General Industry OS_HA ha; specific standards covering woo_d—
StandardsTitle 29 Code of Federal Regulations ~ WOrking equipment plus other general regulations
(CFR), Part 1910In particular, Subpart O of the ~that address hazards common to woodworking
General Industry Standards establishes specific  [acilities. This publication primarily covers the
machinery and machine guarding requirements for regulations for Woodworklng equipment. A list of
much of the equipment discussed in this guide. the general OSHA reg_ulatlon_s_ covering hazar(_js
Specific OSHA standards for woodworking are common to woodworking facilities is included in
listed in Appendix A of this guide. Appendix A.

The purpose of this guide is to help employers
provide a safe and healthful workplace. The guide
describes the principal hazards of woodworking

What Standards Cover Woodworking?

. o

Who Should Read This Guide? Standards for Woodworking Machinery
If you employ one or more persons to operate : .

woodworking equipment, you should read this * General Requirements for All Machines,

guide. This includes employers in industries mak- 29 CFR 1910.212

ing wood furniture (household, office, public, and « Woodworking Machinery Requirements,

restaurant); wood office and store fixtures; kitchen 29 CFR 1910.213

cabinets and bathroom vanities; industrial patterns; | « Mechanical Power Transmission Apparatus,

wood containers; wooden musical instruments and | 29 CEFR 1910.219

toys; and other wood products. Employers at

fabricated wood millwork establishments (e.g., Exolosions in Wood Processing and

establishments that produce doors, windows, Wi P dworking Faciliti NFPA9644 1993

porches, and shutters) are also included. This guide ooaworking  Factities, )

does not cover logging operations or the production| ¢ Woodworking Machinery—Safety

of lumber and basic wood materials at pulp, paper, | Requirements, ANSI 01.1-1992

or saw mills.

» Standard for the Prevention of Fires and

For a detailed list of other OSHA standards that

There are many safety and health hazards associmay apply to the woodworking industry, see
ated with the above industries. This guide focuses Appendix A.

primarily on the safety hazards associated with
woodworking machinery and the health hazards of
wood dust.

Indroduction



2 Introduction

In this document, “shall” and “must” are used to
indicate when a control device or other safeguard is
required by OSHA,; “should” is used to indicate
recommended safe work practices.

What Are the Main Types of Hazards
Associated with Woodworking
Operations?

The principal hazards of woodworking can be
classified as either safety or health haza®addety
hazardscan cause immediate injury to a worker.
For example, if not properly grounded, the metal
framework of a circular saw could become ener-

Most health hazardsare 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 reactions, and
saw dust has been determined to be a group A
carcinogen by the International Agency for Re-
search 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, can result in a

gized and possibly electrocute an employee. Or, if arange of health effects, from temporary irritation of

worker’s hands were to contact a saw blade, he or
she could have one or more fingers cut off.

the eyes and skin to kidney and bladder damage.

Safety Hazards

* Machine hazards
— Point of operation
— Rotary and reciprocating movements
— In-running nip points (pinch points)

* Kickbacks

* Flying chips, material

* Tool projection

* Fire and explosion hazards

* Electrical hazards

A Guide for Protecting Workers from Woodworking Hazards

Health Hazards

* Noise

* Vibration

* Wood dust—carcinogens

* Chemical hazards—from exposure to coatin
finishings, adhesives, solvent vapors

gsa

This manual primarily focuses on machine
guarding (safety) and wood dust (health) hazards
and their controls; however, all of the safety and
health topics listed above are addressed.



Principal Safety Hazards of Woodworking

and Methods of Control

How Can My Employees Recognize the Rotating and Reciprocating Movements

Hazards of Woodworking Equipment? _ _ ) ]
All machines operate by rotating or reciprocating

to identify hazards related to their assigned job example, rotary cutting and shearing mechanisms,
tasks. This section provides an overview of the rotating wood stock, flywheels, shaft ends, and
major safety hazards associated with woodworking SPindles all rotate. Rotating action is hazardous
equipment. The section “Specific Woodworking regardless of the speed, size, or surface finish of the

Equipment Hazards and Controls” covers in more moving part. Rotating parts and shafts, such as
detail each of these hazards and discusses recom- Stock projecting from the chuck of a lathe, can

typically used in woodworking operations. can seriously mangle or crush the operator. Rotat-
ing parts and stock can also force an arm or hand

into a dangerous position, breaking bones and

lacerating or severing a hand or other parts of a
The point of operation is the place where work is |imb. Bolts, projecting keys, or screws on rotating

performed on the material. This is where the stock parts increase the danger of getting caught by the

is cut, shaped, bored, or formed. Most woodwork- rotary part. Operators can also be struck by a

ing machines use a cutting and/or shearing action. projecting bolt or key.

Table 1 lists examples of how injuries can occur at

the point of operation.

Point of Operation

Table 1.
How Do Injuries Occur at the Point of Operation?

* Employees can be injured if their hands get too close to the blade, particularly when working dn
small pieces of stock. The size of the piece dictates that the operator’s hand be close to the blgde.
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 th
machine—that is, if lockout/tagout procedures are not followed.

* An employee may be injured if he or she reaches in to clean a saw or remove a piece of wood|after
the saw has been turned off, but is still coasting or idling. Also, saw blades often move so fast that it
can be difficult to determine whether they are moving. This is especially a problem under fluorg¢scent
lighting.

U

Principal Safety Hazards of Woodworking and Methods of Control
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4 and Methods of Control

Reciprocating movement is back-and-forth or
up-and-down motion. Operators can be caught and
crushed by reciprocating movement when the
moving part approaches or crosses a fixed part of
the machine. (See Figure 1.)

Bed

(stationary) j

SourceConcepts and Techniques of Machine
SafeguardingOSHA

Figure 1. Reciprocating Movement

In-Running Nip Points

In-running nip points (or pinch points) are a
special danger arising from rotating or reciprocat-
ing 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. Figure 2 shows some
in-running nip points that may be encountered in
the woodworking industry. The nip points in this
figure are located where the belts or chains ap- Source:Concepts and Techniques of Machine
proach the pulleys or gears, or where the rotating SafeguardingOSHA
parts approach the stationary components.

Nip point

Figure 2. In-Running Nip Points

Kickbacks . .
_ _ fences. Kickbacks occur more often when cutting
chkbacks occur when a saw seizes the stock andparallel to the wood grain (ripping) than when
hurls it back at the operator. This can happen when cross-cutting.

the stock twists and binds against the side of the
blades or is caught in the teeth. A blade that is not
sharpened, or that is set at an incorrect height, can
cause kickbacks. Poor-quality lumber (in other Employees may be exposed to splinters and
words, frozen lumber or lumber with many knots or chips that are flung by the cutting action of
foreign objects such as nails) can also result in woodworking equipment.

kickbacks. Hazards due to kickbacks are most

likely when there is a lack of safeguards, such as

spreaders, anti-kickback fingers, and gauge or rip

Flying Chips

A Guide for Protecting Workers from Woodworking Hazards



Principal Safety Hazards of Woodworking

and Methods of Control

Tool Projection (Unbalanced Cutter Heads) controls are not possible or do not provide adequate
protection, personal protective equipment (PPE)
must be provided as a supplement. Employers must
institute all feasible engineering and work practice
controls to eliminate or reduce hazards before using
PPE to protect employees.

Many pieces of woodworking equipment—such
as routers, shapers, and molders—employ rotating
cutter heads with multiple knives. Cutter heads that
are not properly adjusted, or that are poorly
mounted or have broken knives, can become
unbalanced. Balance is critical for keeping knives
secured to a rapidly moving cutter head. The
centrifugal forces on an unbalanced cutter head can
fling the knives from the tool and severely or fatally
injure the operator or other nearby personnel. USingIocal exhaust ventilation to remove dust and other
the wrong tool on a cutter head or using a tool at a contaminants at the source.
higher speed than it was designed to operate at also
can cause tool breakage and projection.

Engineering controlsinvolve physically chang-
ing the machine or work environment to prevent
employee exposure to the potential hazard. Ex-
amples are using a guard on a machine, or using

Work practice controls involve removing your
employees from exposure to the potential hazard by

What Controls Are Available to Help changing the way they do their jobs. For example,
Protect My Employees from Machine workers should always use push sticks to guide
Hazards? short or narrow pieces of stock through saws. Using

_ a push stick allows saw operators to keep their
The preferred way to control hazards is through hands at a safe distance from the saw blades. (See
engineering or work practice controls. When these Figure 3.)

Router Operator Killed
by Flying Tool

A 32-year-old experienced woodworker
was fatally injured at work while operating
an overarm router. The worker was making
custom rosettes when a steel tool knife was
propelled from the rosette cutter. The knife
penetrated a Plexiglas shield, and then
penetrated and exited his chest. The knife
ricocheted off a wall before landing.

The knife, measuring approximately 1 5/8
inches square, was part of a cutter-head
assembly that had been previously used onja
drill press at much lower cutting speeds. It

was custom designed for the drill press, not SourceAccident Prevention Manual for

for the router, which is run at much higher Industrial OperationsNational Safety Council

speeds. The knife was held in the cutter head

by flat shims and set screws; the screws Figure 3. Push Stick Work Practice Control

could not counteract the centrifugal forces

generated by the high-speed rotation. Personal protective equipmeniencompasses a
Fatality Investigation Repo:2, Febru- wide variety of devices and garments designed to

ary 1997, Occupational Health Surveillance protect workers from injuries. Examples include

Program, Massachusetts Department of respirators, goggles, safety shields, hard hats,

Public Health. gloves, earmuffs, and earplugs.

Principal Safety Hazards of Woodworking and Methods of Control
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What Engineering Controls Are Available machine parts such as broken saw teeth, cutting
to Help Protect My Employees from heads, and tools.

Machine Hazards?
For more information on methods of machine
Machine Guarding guarding (including construction of guards), consult
_ Appendix A of this guide. The section “Specific
Guards are now standard equipment on most  \ypodworking Equipment Hazards and Controls”
woodworking machines. If you purchase a machine provides more detailed information on guard types

that does not come equipped with a guard, install  for specific woodworking machines.
one. Contact the manufacturer of the machine to see

if appropriate guard(s) are available for the equip-
ment. If not, use this guide to help you determine
the appropriate guard to install. Because wood-
working equipment is dangerous, guards should
always be designed and installed by technically
competent and qualified persons. In addition, it is
always a good idea to have the equipment manufac
turer review proposed guard designs to ensure that
the guard will adequately protect employees and
allow safe operation of the equipment.

Inspection
Panel

There are many ways to guard machines. The
type of operation, size or shape of stock, work SourceConcepts and Techniques of Machine
being performed on the material, method of han- | SafeguardingOSHA
dling, and production requirements are some of the
factors that help determine the appropriate safe-  Figure 4. Fixed Guard on Belt and Pulley
guarding method for an individual machine. All
moving machine parts that may cause injury must
be safeguarded. This includes the point of opera-
tion, the power transmission apparatus, and rotary
or reciprocating parts. Table 2 describes three types
of machine guards commonly used on woodwork-
ing machinery: fixed, adjustable, and self-adjusting.

Planer guard

To be effective, a guard should prevent employ-
ees from contacting the dangerous parts of the
machines, and it should be secure. This is not
always possible, as in the case of the radial arm
saw. Regardless, workers should not be able to
easily bypass, remove, or otherwise tamper with the
guard. In protecting the worker, however, the guard
must not create additional hazards, nor prevent the
worker from performing the job.

_ _ SourceHealth and Safety Guide for Wooden Furniture
Make sure that guards are in working order and Manufacturing NIOSH

that they are appropriate and practical for the
machinery. Guards must have adequate strength to Figure 5. Fixed Guard on Planer
resist blows and strains and should be constructed

to protect operators from flying splinters and

A Guide for Protecting Workers from Woodworking Hazards
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and Methods of Control

Crank for
%\ ¥ height
Handle for extending adjustment
or retracting guard o
over blade 0
Saw blade \_ _]/- x>
' S -
Guard
SourceConcepts and Techniques of Machine SourceConcepts and Techniques of Machine
SafeguardingOSHA SafeguardingOSHA
Figure 6. Adjustable Guard on Table Saw Figure 8. Self-Adjusting Guard on Table Saw

Adjustment knob

SourceConcepts and Techniques of Machine
Source:Concepts and Techniques of Machine SafeguardingOSHA

SafeguardingOSHA

Figure 9. Self-Adjusting Guard on Jointer
Figure 7. Adjustable Guard on Horizontal
Band Saw

Principal Safety Hazards of Woodworking and Methods of Control
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Table 2. Types of Machine Guards

Principal Safety Hazards of Woodworking
and Methods of Control

Types of Machine Guards

that may be ad-
justed to facilitate a
variety of produc-
tion operations.

to suit many
specific applica-
tions.

» Can be adjusted tq
admit varying sizeg
of stock.

danger area
protection may
not be complete a
all times.

* May require
frequent mainte-
nance or
adjustment.

» Operator may
make guard
ineffective.

* May interfere
with visibility.

[

Type Safeguarding Advantages Limitations Examples
Action
Fixed Provides a barrier| * Can be constructed « May interfere with| Use on:
and is a permanent to0 suit many spe- visibility. * In-running rolls.
part of machine. | Ccific applications. | . machine adjust- | « Belts and pulleys
» Can provide ment and repair (see Figure 4).
maximum often require « Power transmis-
protection. removal of guard. sion apparatus.
* Usually requires | « Other means of - Cutting heads of
little maintenance. |  protecting mainte-|  haners and othef
« Suitable to high nance personnel automatic-feed
production, repeti- | Often required equipment (see
tive operations. (i.e., lockout). Figure 5).
Adjustable Provides a barrier | « Can be constructed ® Hands may enter | Used on woodwork-

ing machinery, such
as:
* Table saws (see
Figure 6).

e Routers.
» Shapers.

* Band saws (see
Figure 7).

Self-adjusting

Provides a barrier
that moves accord;
ing to the size of th
stock entering the
point of operation.
Guard is in place

when machine is at
rest. Guard pushes
away when worker
moves stock into

point of operation.

e cially available.

* Off-the-shelf guard
are often commer-

* Do not require
manual adjustment

S » Does not provide
maximum
protection.

* May interfere
S. with visibility.

* May require
frequent mainte-
nance and
adjustment.

Used on woodwork-
ing machinery, such
as:
 Table saws
(see Figure 8).

» Radial saws.

» Band saws.

* Jointers (see
Figure 16).

Source: Adapted fror@oncepts and Techniques of Machine Safeguaydirfg. Department of Labor, OSHA.

A Guide for Protecting Workers from Woodworking Hazards
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Other Means of Safeguarding Machines

Additional methods for safeguarding machines include guarding by location or distance, feeding methods,
and appropriate placement of controls. None of these methods should replace machine guards, however. It i
always important to provide a guard or barrier that prevents access to the danger area. Table 3 describes the

other safeguarding methods.

Table 3. Other Methods of Safeguarding Machines

Other Methods of Safeguarding Machines

Method

Safeguarding Principle

Examples

Comments

Location/distance

Dangerous parts of
machinery positioned so
that they are not acces-
sible to workers during
normal operation.

* Placement of
machine’s power
apparatus against
wall.

* Fencing off access to
automatic machines.

* Feeding long stock
into machine.

Not always feasible,
particularly on non-
automatic machines.

Automatic Feeding
and Ejection
Methods

Operator not required to
place his or her hands in
the danger area.

* Self-feeder planers.
» Sanders.
* Lathes.

Malfunctioning can
create hazard. Controls
should be set at a
distance.

Prevent Acciden-
tal Startup

Controls shrouded or
recessed.

Standard on many
machines.

Off switch should be
easily accessible, and
operator should be able
to operate machine with
ease.

Miscellaneous

Hazardous part of ma-
chine automatically
retracted after operation
is complete.

Counterweight/stroking
mechanisms that return
blade to rest after stock
has been cut on over-
head swing and radial
saws.

Improperly adjusted

counterweights can create

hazard. Blade may trave
in wrong direction or
may fail to retract.

Placement of
Controls

Place controls sufficiently
far from point of opera-
tion to prevent reaching
into point of operation.

Two hand controls sit at
a distance from the point
of operation.

Stopping time of
machine is a factor in
calculating the distance.

SourceAccident Prevention Manual for Industrial Operatiphsational Safety Council

Principal Safety Hazards of Woodworking and Methods of Control
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What Procedural and Administrative any potential danger, and that any pattern of
Controls Are Needed to Protect repeat problems on a particular machine can be
Employees from Equipment Hazards? detected and resolved as early as possible.
_ _ . » Use equipment only when guards are in place
* Use appropriate equipment for the job and in working order. A worker should not be
Workers can be ser_|ously |njureo_l if they do not allowed to operate a piece of woodworking
use the correct equipment for a job. Use ma- equipment if the guard or any other safety
chines only for work within the rated capacity device, return device, spreader, anti-kickback
specified by the maphine man'ufacturer. Use the fingers apparatus, guard on in-running rolls, or
correct tgols on a given machine. For example, gauge or rip fence is not functioning properly.
when using a circular saw, use the correct blade  \yhen guards cannot be used (during rabbeting
for the required cutting action. Similarly, you or dadoing, for instance), you must provide
must only mount blades, cutter heads, or collars combs, featherboards, or suitable jigs for
on machine arbors that have been accurately holding the stock.

sized and shaped to fit these parts. * You must provide your employees with push

* Train workers on machine use and allow only sticks or other hand tools so that their hands
trained and authorized workers to operate are away from the point of operation when
and maintain the equipment Workers should they work on small pieces of stockA push
understand the purpose and function of all stick is a strip of wood or block with a notch cut
controls on the machine, should know how to into one end that is used to push short or narrow
stop the equipment in an emergency, and should engths of material through saws. (See Figure
be trained on the safety procedures for special 10.) Using push sticks keeps stock from tipping
set-ups. and prevents the operator’s fingers from coming

in contact with blades
Operator training should include hazards associ-
ated with the machine, how the safeguards protect
the worker from these hazards, under what circum-
stances the guard may be removed (usually just for
maintenance), and what to do if the guard is
damaged or not functioning properly.

Employees should be able to demonstrate their ; /
ability to run the machine with all safety

precautions and mechanisms in place. Push stick Push block
* Frequently inspect equipment and guards. SourceConcepts and Techniques of Machine
SafeguardingOSHA

Ensure that: (1) the operator and machine are
equipped with the safety accessories suitable for _ _
the hazards of the job, (2) the machine and Figure 10. Push Stick and Push Block
safety equipment are in proper working condi-

tion, and (3) the machine operator is properly *Use a brush or stick to clean sawdust and
trained. Document the inspections and keep the ~ Scrap from a machine Never allow your
records. Documentation should identify the employees to clean a saw with their hands or
machine, inspection date, problems noted, and while the machine is running.

corrective action taken. Noting problems helps * Provide regular preventive maintenance

to ensure that corrective action will be taken, Regularly clean and maintain woodworking

that operators on all shifts will be made aware of  equipment and guards. Ensure that blades are in

good condition. Knives and cutting heads must

A Guide for Protecting Workers from Woodworking Hazards
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be kept sharp, properly adjusted, and secured.
Sharpening blades prevents kickback. You must
also remove any cracked or damaged blades
from service. Keep circular saw blades round
and balanced. You must remove dull, badly set,
improperly filed or improperly tensioned saws
from service, and immediately clean saws to
which gum has adhered.

*Never leave a machine unattended in the
“on” position . Make sure that workers know
never to leave a machine that has been turned
off but is still coasting.

» Maintain proper housekeeping Workers have
been injured by tripping and then falling onto
the blades of saws. You must keep floors and
aisles in good repair and free from debris, dust,
protruding nails, unevenness, or other tripping
hazards. Do not use compressed air to blow
away chips and debris. Make sure you have a
non-slip floor.

* Do not allow workers to wear loose clothing
or long hair. Loose clothing or long hair can be
easily caught up in rotating parts.

* Never saw freehand Always hold the stock
against a gauge or fencd-reehand sawing
increases the likelihood of an operator’'s hands
coming in contact with the blade.

* See the “Personal Protective Equipment”
section, located near the end of this guide, for a
discussion of PPE.

» Use appropriate personal protective equipment.
See the “Personal Protective Equipment”
section of this guide for additional information.

Principal Safety Hazards of Woodworking and Methods of Control
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This section covers the major safety hazards of
specific woodworking machinery, and discusses the
engineering controls and work procedures for
minimizing employee exposure to these hazards.
References to applicable OSHA standards are
provided in the text of this section in cases where
the engineering controls or work practices are
required by a specific OSHA standard. Note that
not all OSHA requirements are covered in this
section. Consult OSHA's woodworking machinery
standard [29 CFR 1910.213] to ensure that you are
in compliance with all requirements.

Personal protective equipment is not covered in

Specific Woodworking Equipment Hazards

Safety Hazards of Circular/Crosscut/
Ripsaws

* Point of operation—Contact with the
turning blade may occur.

* Other moving parts—Contact with the
blade under the table, or with the power
transmission apparatus (if not enclosed),
may occur.

* Kickbacks—Stock caught by the blade ma
be thrown back at the operator.

* Flying particles—Wood chips, splinters,

ty

this section because the same recommendations and broken saw teeth may be thrown by the
discussed in the “Personal Protective Equipment” cutting action of the blade.

section of this guide apply to all machinéry. * Nip points from automatic feedClothing,
Similarly, work practices that apply to all wood- hair, or hands may be caught by and pulled

working equipment (such as using a brush for
cleaning saws) are not covered here.

Circular/Crosscut/Ripsaws

These table saws are used for straight sawing.
Depending on the blade, they cut either across
(crosscut) or with (ripsaw) the grain of the wood.
With the hand-fed saws, the operator adjusts the
height and angle of the blade. Then, holding the
stock, the operator pushes it into the blade. A guide
is used to maintain a straight cut at the desired
width. At the end of the cutting stroke, the operator

into the in-running rolls.

Engineering Controls

* Ripsaws and crosscut saws. Enclose the portion

of the saw above the table with a self- adjusting
guard, as shown in Figure 11. The guard must

adjust to the thickness of the material being

cut

and remain in contact with it [29 CFR 1910.213
(c)(1) and (d)(1)]. Hinge the guard so that the

blades can be easily changed.

* For ripsaws, use a spreader to prevent material

either changes positions or pushes the stock past the fom squeezing the saw or kicking back during

blade. Self-feed or power table saws are equipped
with rollers or a conveyor system to hold the
lumber and force-feed it into the saw blade.

Injuries can occur if an operator’s hands slip as
he or she is feeding the stock into the saw or if the
operator holds his or her hands too close to the

when removing scrap or finished pieces from the
table. Kickbacks (that is, when the blade catches
the stock and throws it back toward the operator)
are another major cause of injury. Kickbacks can
result if the blade height is not correct or if the

ripping [29 CFR 1910.213(c)(2)]. Use anti-
kickback fingers to hold the stock down in th
event that the saw kicks back the material
[29 CFR 1910.213(c)(3)].

» Guard all belts and in-running nip points

e

[29 CFR 1910.212(a)(1), 1910.219(d) and (e)].

blades while cutting. Employees can also be injured *Always guard the portion of the blade below the
table. Operators must be protected from possible

contact when reaching under the table [29 CFR

1910.213(a)(12)].

blade is not properly maintained. Kickbacks are — _ . .
LFor further information on personal protective equipment,

more "ke_ly to O_C(:ur when ripping, rathe_r than please consult OSHA publication #3151, entithes$essing
crosscutting. Kickbacks also can occur if safe- the Need for Personal Protective Equipment: A Guide for
guards are not used or if poor-quality lumber is cut. Small Business Employers.

A Guide for Protecting Workers from Woodworking Hazards
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*Use a push stick for small pieces of wood and
for pushing stock past the blade.
[1910.213(s)(9)]

* Avoid crosscutting long boards on table saws.
Considerable hand pressure is required close to
the saw blade, and the boards create a safety
hazard to other people.

*Use a filler piece between the fence and the saw
blade when necessary (e.g., when there is little
clearance on the fence side).

* Properly support all pieces of stock, including
the cut and uncut ends, scrap, and finished

product.
SourceAccident Prevention Manual for Industrial Overhead Swing and Straight Line Pull
Operations National Safety Council Cutoff Saws
Figure 11. Saw Blade with a These are special types of circular saws, which
Self-Adjusting Guard are also used for straight cutting. They are preferred

for cutting long pieces of stock. The overhead
» Attach a brake to the motor’s arbor to stop the  swing saw is suspended from the ceiling, as shown
saw from coasting after it has been cut off, or  in Figure 12; the saw is generally attached directly
have the operator remain at the saw station onceto the motor shaft. To run the saw the operator pulls

the motor is shut off until the blade stops it forward like a pendulum.
turning.

» Guard feed rolls on self feed circular saws by a
hood or guard to prevent hands from coming \
into contact with in-running rip points

[1910.213(f)(1)].

Work Procedures Swing saw \

» Keep hands out of the line of the cut.

\ il

« Use proper blade for cutting action (for ex- Swing sawhood chain
ample, don't use crosscut blade for ripping). e
* Operate saw at speed specified by the
manufacturer. Source:Hea_Ith and Safety Guide for Wooden Furniture
* Maintain and sharpen blade [1910.213(s)(2)]. Manufacturing NIOSH

* Leave sufficient clearance for stock.

* Remove cracked saws from service
[29 CFR 1910.213(s)(7)].

» Stand to side of the saw blade to avoid injury
due to kickback.

» Guide stock parallel to the rip fence to minimize
the potential for kickback.

Figure 12. Overhead Swing Saw

Specific Woodworking Equipment Hazards and Controls
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Injuries can occur if the operator reaches to
remove a section of board while the blade is coast-
ing or idling, or if the operator tries to measure a
board or position it while the saw is still running.
Injuries can also occur if an improperly adjusted
saw swings beyond its safe limits.

Safety Hazards of Overhead Swing
and Straight Line Pull Cutoff Saws

*Point of operation—Contact with the blade|
may occur during operation, when the saw
is idling; if the return device fails, or if the
saw bounces forward from a retracted
position.

* In-running nip points—Clothing, hair, or
hands may be caught by and pulled into the
in- running rolls of automatic feed.

* Kickback—Stock caught by the blade may
be thrown back at the operator.

* Flying particles—Wood chips, splinters, and
broken saw teeth may be thrown by the
cutting action of the blade.

Engineering Controls

* Enclose upper half of saw and arbor end with a
fixed guard; enclose the point of operation (the
lower part of the blade) with a self-adjusting
hood. The hood must drop on top of and remain
in contact with the table or stock. When the saw
returns to the back of the table, the hood must
cover the lower portion of the blade
[29 CFR 1910.213(g)(1)].

* Ensure that the saw contains an automatic
device (for example, a counterweight) to return
the saw to the back of the table after the cut has
been made [29 CFR 1910.213(g)(2)].

«Install a latch with a rachet release on the
handle, nonrecoil spring, bumper, or other
device to keep the saw from rebounding from its
idle position.

» Use limit chains or other means to keep saw
from moving beyond the front or back edge of
the table [29 CFR 1910.213(g)(3)].

(See Figure 12.)

A Guide for Protecting Workers from Woodworking Hazards

* Enclose overhead drive with a fixed guard
[29 CFR 1910.219].

Work Practices

* Position the piece to be cut before starting the
saw.

*Stand at the side of the saw blade when the saw
is running, and use the hand nearest the handle
to operate the saw. (This keeps the operator’s
body out of the line of the saw.)

* Remove cracked and defective saw blades from
service [29 CFR 1910.213(s)(7)].

* Keep hands out of the line of the cut.

» Make sure guards and counterweights are
properly adjusted at all times. Take improperly
adjusted saws out of service [29 CFR 1910.213

(s)(V)].
Radial Saws

Radial saws are circular saws that cut downward,
either with or against the wood grain (rip or cross-
cut). For crosscutting, the wood is pushed away
from the operator and against a fence. For rip cuts,
the blade is set parallel to the fence, and the stock is
pushed through. The saw blade rotates upward
toward the operator; who feeds the stock in the
opposite direction of the blade movement.

Radial saws have features that make them more
versatile than table saws. The saw arm can be raised
and lowered and swung from side to side to adjust
the depth and horizontal angle of the cut; the blade
can be replaced with shaping cutters, disk or drum
sanders, and other accessories.

The principal types of injury from radial saws are
cuts to the arms and hands, or amputation of
fingers, from contact with the blade or flying wood
chips. Workers can also be injured from kickback.
Employees working nearby can be seriously injured
if stock that is fed in the wrong direction is flung
out of the saw.
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Safety Hazards of Radial Saws

* Point of operation—Contact with the
turning blade may occur.

¢ In-running nip points—Clothing, hair, or
hands may be caught by and pulled into the
in- running rolls of the automatic feed.

* Kickback—Stock caught in the blade or fed
in the wrong direction may be thrown back
at the operator.

* Flying particles—Wood chips, splinters,
and broken saw teeth may be thrown by the
cutting action of the blade.

Engineering Controls

* Enclose the upper half of the saw (from the
blade down to the end of the saw arbor) with a
fixed hood. Guard the lower half with a self-

adjusting, floating guard that rises and falls and

automatically adjusts to the thickness of the
stock [29 CFR 1910.213(h)(1)]. Figure 13
shows a radial saw with a self-adjusting guard
covering the lower half of the blade.

(o¢
L {0 O

Handle

Anti-
kickback
device

SourceConcepts and Techniques of Machine
SafeguardingOSHA

Figure 13. Radial Saw with Self-Adjusting
Guard

» Make sure the saw has a return device. The front
end of the unit must be slightly higher than the
rear, so that the cutting head will return to its
original position when released by the operator.
This should also prevent the cutting head from
rolling or moving the arm due to gravity or
vibration [29 CFR 1910.213(h)(4)].

* Install an adjustable stop to limit forward travel
distance of the blade during repeat cuts
[1910.213(h)(3)].

» Guard feed rolls [29 CFR 1910.213(b)(7)].

* For ripping, install non-kickback fingers on both
sides of the saw blade [29 CFR 1910.213(h)(2)].

*Use a spreader in ripping operations to prevent
the cut in the wood from immediately closing
and binding the blade.

Work Practices

» During crosscutting, operate the saw on the side
of table with the handle.

* Make sure that stock is fed in the correct direc-
tion. Post a warning label on the hood showing
the direction of saw rotation
[29 CFR 1910.213(h)(5)].

* Measure boards against a stop gauge, or turn off
the saw if measuring by rule. (Wait for the blade
to stop before moving materials or making
measurements.)

Band Saws

Band saws are used for both straight sawing and
for cutting curved pieces. The band saw uses a thin,
flexible, continuous steel strip with cutting teeth on
one edge. The blade runs on two pulleys, driven
and idler, through a hole in the work table on which
stock is fed. The operator hand-feeds and manipu-
lates the stock against the blade to saw along a
predetermined line.

Although workers are not injured as frequently
or as severely on band saws as on circular saws,
injuries do occur. The most common injury is
caused by contact with the blade. Contact with the
blade at the point of operation occurs because the

Specific Woodworking Equipment Hazards and Controls
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operator’s hands may come close to the blade
during cutting, and band saws cannot be
completely guarded.

Safety Hazards of Band Saws

* Point of operation—Contact with the
moving blade may occur.

* In-running nip points—Clothing, hair, or
hands may be caught by and pulled into
feed rolls or the pulley mechanism.

* Kickbacks—Stock caught by the blade
may be thrown back at the operator.

* Flying Chips—Wood chips and splinters
may be thrown by the cutting action of the
blade.

Engineering Controls

» Guard the blade entirely except at the point of
operation (the working portion of the blade
between the bottom of the guide rolls and the
table) [29 CFR 1910.213(i)(1)]. (See Figure 14.)

* Use a self-adjusting guard for the portion of the
blade between the sliding guide and the upper
saw so that it raises and lowers with the guide
[29 CFR 1910.213(i)(1)].

* Properly adjust the blade guide post to fit the
thickness of the stock and to provide additional
guarding.

* Fully enclose the pulley mechanism
[29 CFR 1910.219(d)].

* Guard feed rolls [29 CFR 1910.213(i)(3)].

¢ Install a brake on one or both wheels to mini-
mize the potential for coasting after the saw has
been shut off; or do not retrieve material until
the blade has stopped.

* Make sure the saw includes a tension control
device to indicate proper blade tension
[29 CFR 1910.213(i)(2)].

Work Procedures

*Use a blade of an appropriate size and type (for
example, do not force a wide saw to cut on a
small radius).

A Guide for Protecting Workers from Woodworking Hazards
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=

SourceConcepts and Techniques of Machine
SafeguardingOSHA

Saw table

Figure 14. Adjustable Guard on Band Saw

* Never stop the saw too quickly or thrust a piece
of wood against the cutting edge of the teeth
after the power has been shut off.

* Periodically examine blades; remove cracked or
defective blades immediately
[29 CFR.1910.213(s)(7)].

* Make cuts only when the power is on and not
while the saw is coasting.

« Set the guard to just clear the stock being cut.

*Use a push stick to control the stock when it is
near the blade.

»Use a special jig or fixture when cutting small
pieces of stock.
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Jig Saws

Jig saws are useful for precision-cutting intricate
curves and patterns on thin stock. They have thin
blades that move rapidly up and down through the
opening in the saw table. The blade is held in upper
and lower chucks that pull it tight and keep it from
bending. A hold-down adjusts to the thickness of
the wood being cut.

Jig saws are generally not considered to be as
dangerous as other saws; however, contact at the
point of operation can cause hand and finger
injuries. Contact with the blade can also occur
below the table. All portions of the blade must be
guarded.

Safety Hazards of Jig Saws

* Point of operation—Contact with the
moving blade may occur.

¢ In-running nip points—Clothing, hair, or
hands may be caught by and pulled into the
in-running rolls.

* Flying chips—Wood chips and splinters
may be thrown by the cutting action.

* Kickback—Stock caught by the blade may
be thrown back at operator.

Engineering Controls

* Use a threshold rest (slotted foot) to hold the
stock.

» Guard the blade with an adjustable or
self-adjusting guard (see Figure 15).

» Guard drive belts and pulleys
[29 CFR 1910.213(a)(9)].

» Guard the portion of the blade below the table.

Work Practices

* Make turns slowly; do not make sharp turns
with a wide blade; use a narrow blade for sharp
turns.

* Make sure the blade is properly attached and
secured.

SourceConcepts and Techniques of Machine
SafeguardingOSHA

Figure 15. Jig Saw

Jointers

Jointers face or flatten wood and are primarily
used to joint small pieces of material. The operator
passes stock over a cylindrical, multiple-knife
cutter head, while keeping the stock flush against a
guide. The depth of the cut is achieved by adjusting
the front table. There are two types of jointers:
hand-fed jointers with a horizontal cutting head,
and wood jointers with a vertical head.

Hand-fed jointers are dangerous woodworking
machines. Injuries can occur if the operator’s hands
and fingers come in contact with the knives. This
can happen when the operator is jointing narrow
lengths of stock, particularly if he or she does not
use a jig or other holding device. Injuries can occur
when the operator allows his or her fingers to ride
along the surface of the jointer as the wood is fed
through. Also, stock may be accidentally kicked
away, exposing the operator’s hands to the cutter
head.

Specific Woodworking Equipment Hazards and Controls
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Safety Hazards of Jointers

* Point of operation—Contact with the knive
may occur, especially if a holding device is
not used.

* In-running nip points—Clothing, hair, or
hands may be caught by and pulled into th
in- running rolls of the automatic feed.

* Kickbacks—Stock may be thrown back at
the operator after being caught by the
knives; this may also expose the operator
hands to the knives.

* Flying chips—Wood chips and splinters m
be thrown by the cutting action of the
knives.

[92)

Engineering Controls

For hand-fed jointers, horizontal head:

* Enclose cutter head with an automatic (spring-
loaded, self-enclosing) guard that exposes the
cutter head only when the stock is being fed.
The guard must automatically adjust to cover
the unused portion of the head, and it must
remain in contact with the material at all times
[29 CFR 1910.213(j)(3)]. Figure 16 shows the
appropriate use of a self-adjusting guard.

Stock

Source:Concepts and Techniques of Machine
SafeguardingOSHA

Figure 16. Jointer with Self-Adjusting Guard

A Guide for Protecting Workers from Woodworking Hazards
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 Adjust the cylindrical cutter head so that the
knife projects no more than 1/8 inch beyond the
cylindrical body of the head
[29 CFR 1910.213(j)(1)].

* Adjust the cutter head so that the clearance
between the path of the knife projection and the
rear table is no more than 1/8 inch
[29 CFR 1910.213(j)(2)].

* Keep the clearance between the table and the
head as small as possible
[29 CFR 1910.213(j)(2)].

For vertical head jointers:

* Completely enclose cutter head, except for slot
to apply the material for jointing. This guard can
be part of the local exhaust system.

Work Practices

* Use hold-down push blocks when jointing wood
narrower than 3 inches.

* Avoid deep cuts; they increase the likelihood of
kickbacks and require a larger table opening.

* As a general rule, never joint pieces of material
that are less than four times the width of the bed
opening.

» Check knives regularly for proper setting and
adjustment, but only when the power is shut off.

Shapers

Shapers are most commonly used to shape the
edges of stock. The operator feeds the stock from
any direction against a vertical rotating cutter
mounted on a spindle. The spindle rotates at a high
speed. Some machines have multiple spindles.
Guidepins hold the stock for curved shaping and
fences hold it for straight line shaping.

Injuries can occur when the operator’s hands or
fingers contact the revolving knives. Workers can
also be seriously injured or killed by tool projection
from unbalanced cutter heads. Shapers are difficult
to guard; however, a number of guards are available
to protect operators’ hands.
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Safety Hazards of Shapers

* Point of operation—Contact with the cutte
head may occur, particularly if holding
devices are not used.

* Tool projection—Knives may be flung if
the cutter head is unbalanced.

* Kickback—Stock may be thrown back at
the operator after being caught by the cutt
head.

* Flying chips—Wood chips and splinters
may be thrown by the cutting action of the
knives.

* In-running nip points—Clothing, hair, or
hands may be caught by and pulled into the
in- running rolls of the automatic feed.

D

r

Engineering Controls

* As shown in Figure 17, enclose the spindle with
an adjustable guard or cage [29 CFR
1910.213(m)(1)]. For straight-line shaping, the
fence frame should include the guard. The fence
should contain as small an opening as possible
for the knives, and should extend at least 18

*Mount a ring guard around the cutting bit to
reduce contact with the bit.

* Guard automatic feed rollers
[29 CFR 1910.213(b)(7)].

* Ensure that double-spindle shapers have a
starting and stopping device for each spindle
[29 CFR 1910.213(m)(3)].

*Use a safety collar to minimize the potential for
tool projection.

Work Practices

* Maintain the knives. Make sure they are preci-
sion-ground to apply uniform pressure. Make
sure the knives are balanced and fit properly
[29 CFR 1910.213(s)(2)].

* Train operators to listen for “chatter,” which
indicates that knives are out of balance. To sta