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PURCHASING PHYSICAL EQUIPMENT
FOR
THE WOODWORKING SHOP SAFETY PROGRAM

CHAPTER I
INTRODUCTION OF PROBLEM

Shaks soietiated vith hia frem Metimits SYANE Suy
result in injury or death. Abraham Lincoln

A survey of records on accidental deaths and injuries
in the United States is sufficient within itself to
necessitate a complete study of the safety measures which can
be practiced in the high school shop.

According to a survey by Samuel F. Hall on the acecident
records of public schools, it was found that there was a
total absence of 2,160,000 pupil days during one year because
of aceidents,!

All accidents do not occur in the shop. The gymnasium
with 35 per cent presents the highest percentage of accidents
which occur to school children; accidents on stairs rank
second with 20 per cent while the shop shows 14 per cent of
all accidents. The following statement is quoted from a
recent copy of Acecident Facts, the annual stastistical

1 .
Samuel F. Hall 'Bg%fgx the School Shopj Industrial
Arts and Voeational E&uca on,1§3?37 ﬂarcE,'I§1g:




bulletin from National Safety Council: "The influence of the
- vocational shop and the gymnasium on the accident rate is
indicated by the sudden jump in the rate from the sixth to
the seventh grade, which rose from 1.5 to 3.5. Further
advance to 4,7 in the tenth grade and 5.4 in the eleventh
indicates an increase in exposure to accidents.”

Increasing demands for the use of safety equipment and
safe operating practices became greater during the war years
than ever before, The increased demand for rapid production
brought about this change in attitude toward safety in the
industrial plants., Any accident which constituted a loss of
manpower was a loss to industry. Industrial leaders found
that accidents could be partially prevented through a wide-
spread safety program.

Manufacturers of power machinery are beginning to
respond to the urge for greater safety. They are employing
safety engineers who are constantly seeking new and better
ways of safeguarding machinery. All these developments cast
an interesting light on safety activities.

Origin of the Problem: All machine shops, vocational
shops and high school shops do not have the same safety rules.
The type of industry or shop will indicate the strictness or
rigidity of the safety program,

Statistics compiled by officials in the National Safety
Council? show that woodworking accidents ranked twenty-third

2 National Safety Council, Accident Facts, 1943 Edition.
Chicago, Illinois.




on the list of accidents reported in 1942, These statistics
were gathered from 99 reporting industries., The small home
shop, hobby or craft centers and small woodworking business
firms were not included. It is here that safety men encounter
their greatest problem,

It is hard to impress on the owners and employees of
small organizations the need for safety. To them, production
and profits are considered before safety. Shults3 attributes
the high percentage of accidents in small shops to the

following reasons:

1. Few such shops can afford to buy the best machines,
and will not purchase guards which are furnished
only at extra cost.

2, It is difficult to reach and impress the owners of
such shops with the need for safety programs,

3. Their paid operators in particular often are not
trained on guarded machines and disdain the use of
safety equipment.

4, Owners and workers alike believe the use of guards
limits production.

The Problem: The subject, Purchasing Physical Equipment
for the Woodworking Shop Safety Program, has been selected
for this study. Many studlies have been made on the safety
problem, but none have discussed the problem of purchasing the
physical equipment needed to promote a safety program for the
woodworking shop. This study includes the gathering of

information about shop accidents and suggesting physical

3 shults, Chauncey Smithey, An Analysis of Safety Guards

on Woodworking Machinery, Master's Thesis, Oklahoma Agri-
cultural and Vechanical éollege, 1947, paée 35




equipment which may be purchased to help prevent thése
accidents, Physical equipment discussed includes machine
guards, personal protective equipment and visual aids.
Special emphasis has been placed on the needs of the high
school woodworking shop.

Need for Study: The study of the safety problem covers
the safety programs used in industrial plgnts, vocational
shops and high school shops, Industrial leaders, employees,
school instructors and pupils need to know the advantages of
using the safety equipment made available by the manufacturers.
If all available safety equipment is used for a specified
operation, it can be stated with assurance that all accidents

can be prevented.

Similar Studies: Many studies have been made on the
subject of safe operations of shop machinery. However, none
of these deal directly with an analysis of physical safety
equipment,

A report by Ade# stresses safe shop practices and safe
operations of machines. Shults? has made an extensive study
of safeguards for woodworking machines used in the high school
shop. His study deals with existing guards and recommenda-
tions for better guards, Heinrich® has made a study of

4 Lester XK. Ade, Safety Education in Industrial School

Shogg, Bulletin 832, Pennsylvania Department of Public
nstruction, 1938.

5 Shults, Op. Cit., page 3.

6 H, W, Heinrich, Industrial and Accident Prevention,
page 145,



accident prevention which stresses industrial accidents and
educating the management in further accident prevention.

The National Safety Council? has issued a study deﬁling with
accident prevention and safety equipment. Detailed infor- -
mation is given on how to use all safety materials and on
means of educating the employer and employee in the need of
accident prevention,

Portions of pamphlets published by the National Safety
COuncil,B The American Standards Association,9 and United
States Department of Laborlo contain detailed information
which pertains to this study.

Other studies which are generally related to this study
include a magazine article by Joseph Hurrill on safety
regulations for the school shop. A new machine guﬁrd is
discussed in an article written by G. Harold Billingham.12

7 Accident Prevention Manual for Industrial Operations,
Chicago, Illinois, 1946,

® Woodworking Machinery and Equipment, Safe Practices :
Pamphlet Number 20, National Safety Council, Chicago, Illineis.

9 dard Safet v
American Standard Safety Code for Fgg%ggigfaiggg%h;ng:z.

American Standards Assoclation, Approved

10 pnited States Department of Labor Statistics
Department of Labor, Bulletin 67, Safety Subjects, 1544.

11 Joseph Murri, "Safety Provisions and Regulations For

School Shops." dustrial Arts and Vocational Education,
34:131, March, 1945.

12 g, Harold Billingham, "Band Saw Guard," Industrial
Arts and Vocational Education, 37:207, May, 1948,



Avallable Literature: Literature used in making this
study includes books, pamphlets, magazines and manufacturers’
catalogues. Illustrated sales literature furnished the
basis for comparing products now available to the willing
purchaser, A wealth of information on the safety problem can
be obtained from periodicals such as National Safety News,
School Equipment News and Industrial Arts and Vocational
Education Magazine.

tations: This study is concerned primarily with
physical safety equipment for the school woodworking shop.
The machines discussed are those typical of the school shops.
Large factory equipment is not discussed extensively.
This study concerns itself with personal protective
equipment, visual aids and guards for the circular saw, band

saw, surfacer, shaper, jointer, and tool grinder.

Conclusions: The demand for greater safety 1n all types
of shops is increasing. Consumer demand is responsible for
motivating further advancement in the field bf safety.

Machine manufacturers are beginning to accept the safety
codes and whenever possible are incorporating guards in their
machinery. If not practical to have a built-in guard,
separately installed guards should be furnished as standard
equipment, The practice of furnishing guards as extra
equipment at additional cost should be discouraged,

Industries and small shops alike are beginning to see

the advantages of personal protective equipment and wvisual






CHAPTER II

ACCIDENTS IN WOODWORKING PLANTS
AND NEED FOR SAFETY GUARDS
An accident is an unexpected occurance. The term
"secidental injury" is used when a human injury is involved.
The severity and frequency of accldents wvary with the type
of work done and the machine used. Plant safety measures
play an important part in controlling frequency with which
accidents oceur, Statistical data available are based on
compensated accident injury reports. A report of woodworking
machine injuries for the State of New York! shows 54235
injuries reported. Of these 1njur1;s, 28 resulted in death
or total disability.

A, Causes of Accidents

Accidental injury is not the result of a single factor,
but is the result of a sequence of factors. Behind every
~injury there is either an unsafe act on the part of the
operator or a mechanical defect. Accident causes may be

divided into three groups:

1. Mechanical and Material Faults: This refers to
unguarded machinery, a tool in disrepair, protruding nails,

etec.

1 United States Bureau of Labor Statisties, Department
of Labor, Bulletin No, 67, Safety Subjects, 1944,



2. Unsafe Acts of Persons: The wearing of loose clothing
around machinery, improper use of the tool, disregard of safety
rules and many other unsafe acts cause a great number of
injuries. The use of machines prior to specific instruction

is probably one of the commonest of unsafe acts.

3. Reasons for Those Faults or lnsafe Acts: Fatigue,
improper installation of equipment, and inattention are a few
reasons behind the unsafe acts and mechaniecal faults which
result in injury.

Heinrich? gives the following classifications as basic

causes of accidents:

Personal Faults
Faulty instruction: Lack of concentration:
1. None. 1. Attention distracted.
2, Incompleted. 2. Inattention.
3. Not enforced.
4, Erroneous, Unsafe Practice:
1. Chance taking,
Inability of employee: 2. Short cuts.
1, Inexperience, 3. Haste.
‘2« Unskilled.
3. Ignorant. ' Mentally unfit:
4, Poor judgment. ' 1. €Sluggish or fatigued.
2. Violent temper.
Poor discipline: 3. Excitability.

l. Disobedience of rules.

2., Interference by others. Physically unfit:
3+ Fooling. l. Defective.
2. Patigued.
3. TWeak,
Mechanical and Material Faults

Physical hazards:
1. Include mechanical, electrical, steam, chemical
conditions, etec.:

2 Heinrich, H, W., Industrial Accident Prevention
MeGraw-Hill, pages 104-110,
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a, Ineffectively guarded.
b, Unguarded.
¢, Unsafe design.

Poor housekeeping: Improper working conditions:
1s Inproperli piled or 1. Ventilation.
stored materials 2. Sanitation,
2, Congestion, 3. Light.
Defective equipment: Improper planning:
l. Miscellaneous materials 1. Layout of operation.
and equipment, 2. Layout of machinery.
2+ Tools. 3. Unsafe processes,
3+ Machines.
Im{roper dress or apparel
Unsafe building conditions: » No goggles, gloves,
1. Fire protection. masks, etec.
2. Exits. 2. Unsuifable, long
3+ Floors. 'sleeves, high heels,
Openings. defective, ete.

;: Miscellaneous.

Behind nearly every case of accidental injury can be
found both a physical fault and a personal cause., After
carefully studying the causes as listed above, it is obvious
that many accidents could be prevented with a little fore-
thought, If the physical hazards such as improper working
conditions were removed, perhaps that would eliminate such
personal faults as fatigue and inattention. Therefore, the
sensible thing to do is to reduce physical hazards by every
possible means and then make every effort to eliminate

personal faults,

B. Necessity of Guards

Studies of accidents have been made to a ratio between
accidents chargeable to physical hazards and those'chargaable
to unsafe acts. The ratio developed is usually quoted as 15

to €95 per cent. The human element is considered 85 per cent
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of the accident problem while physical hazards constitutes
the remaining 15 per cent,

This generally accepted ratio is harmful in many
respects. The attitude of taking care of the 85 per cent
first and letting the 15 per cent take care of itself has
recelved widespread acceptance especially by the "not-yet™
safety~-minded employers He does not realize that the concen=-
tration required to dodge the hazards of an unguarded
machine will lessen the worker's efficiency.

Much progress has been made in safeguarding machinery.
To guard a machine adequately we must consider two things:
(1) guarding the transmission machinery and (2) guarding the

point-of-operation.

1. Guarding the Transmission Machinery: To guard the

transmission machinery means to enclose all moving parts
which carry the power from its source to the machine. This
includes cables, motors, belts, gears, and other apparatus
which cause the machine to function. These guards, usually
made of metal, should be substantially constructed and firmly

installed. Mesh or perforated metal is sometimes used.
These guards should have no sharp edges and should not cause

tripping. Transmission machinery guards should be arranged
so as not to interfere with oiling, adjusting or controlling

the machine.

2. Point-of-Operation Guarding: The point or area in
which the cut is made, is called the point-of-operation.
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Positive guarding at the point-of-operation should be relied
upon to prevent accldents rather than the operator's
consistent obedience to safety rules, Every effort should be
made to make the guard so effective that the operator can not
cause an accident, Whenever possible, the guard should be
built into the machine. The point-of-operation is much more
difficult to guard than the powér transmission apparatus,
Many unsafe conditions can be and are being eliminated
in the layout of new plants and shops. The newer and modern
machines are being equipped with guards by the manufacturer.
The older machines can be guarded by purchasing commercial
guards or designing one for reasonable safety.
Point-of-operation guards are installed on those parts
of machines where cutting, shaping or forming 1s performed,
or at points where there 1s danger to the operators inserting
or manupulating the stock in the machines. In order to be
most efficient, these guards should protect the operator from

the moving machinery and moving materials,
Not all positive guarding of points-of-operation provide

100 per cent protection., The type of guard needed varies
with the machine in use and the type of operation performed.
The following types of safe positive guards may be used
to a great advantage: (1) mechanical feeding and ejecting
devices, enclosed guards, sweep guards; stroke limitations,
and others are used to control the hagards of power machine
operations, (2) two-hand conirol devices and (3) interlocking

devices are sometimes used. (See Table I)



TABLE T GUARDS=-POINTS OF OPERATIONS

—_I

Type of guard-

Typical machines

ing method Action of guard Advantages Limitatien on which used
Automatic or Stock fed by (a)Generally in- (a)Excessive Baking and candy
semi-automatic chutes, hoppers creases produc- installation machines
feed (with conveyors, move tion. cost for Circular saws
enclosure of able dies, deal (b)Operator can not short run, Punch pressed
danger points) feed rolls, etc, not place hands (b)Requires Textile pickers
Enclosure will in danger 2zone, skilled Vood planers
not admit any maintenance. Wood shapers
part of body, (c)Not adapta-
ble to vari-
ations in
stock,
Enclosures or Barrier or en- (a)Makes "hard to (a)Hands may Band saws
barriers closure admits the guard"™ machines enter dane Circular saws
Warning enclos- Operator's hand, safer, ger point--  Cloth cutters
ures (usually but warns him (b)Generally does enclosure not Dough brakes
ad justable to before danger not interfere complete at Ice crushers
stock being gone is reached, with production. all times, Jointers
fod) (c)Easy to install, (b)Danger of Leather strippers

operator not

using guard.

(@ S res ot stock.

Rock crushers
Wiood shapers

(e)0ften requires

frequent ade
justment and
careful main-
tenance,

€T



TABLE I (continued)

Type of guarde-

Typilcal machines

ing method Action of guard Advantages Limitation on which used
Special Jigs Hand operated (a)May speed (a)Machine ite Circular saws
and feeding feeding devices production as self not Dough brakes
devices of metal or wood well as safe- guardeds Jointers
which keep the guard machines, safe opera- Meat grinders
operator's hands (b)Generally tion depends Paper cutters
at a safe dist- economical for upon correct Punch presses
ance from the dan- long jobs. use of device
ger point, (b)Requires good

employee
training and
close super-
ﬂ810ng

(¢)Suitable for
limited types
of work,

3 This is a portion of the table on "Guards--points of o eration”cﬁ%ggggng
Br.gxmmg .l{a%m% for Industrial Operations, National Safety Counell, Chlcage,
I1l, Pages 122-124,

vT
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C. Materiasls and Construction

After the need for a guard has been established, it is

necessary to secure the best design, the finest materials and

thg safest construction available. 8ince all states do not

use a uniform safety code, it is advisable to follow the
American Standard Codes in making up guards.| Generally

speaking, a guard should have many of the following charac-

teristics:?

1. Provide positive protection.

2. Prevent all access to the danger zone during
operations.

3, Cause the operator no discomfort nor inconvenience,

4, Yot interfere with production.

5. Operate automatically or with minimum effort.

6. Be designed for the job and the machine,

7. Preferably be a built-in feature.

8. Provide for machine oiling, inspection, adjustment
and repair,

9. Withstand long use with minimum maintenance.

10. Resist normal wear and shock,

11. Be durable, fire and corrosion resistant, and
easily repaired.

12, TNot constitute a hazard itself (without splinters,
sharp corners, rough edges, or other sources or
injury).

13, Protect against any contingency, not merely against
normal operation.

4 pceldent Prevention Manual for Igggggglg% Operations,
National S8afety Council, Chicago, Ill., page 117.
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14, Conform with the provisions of the American
Standards Association Codes, =

Materials used in constructing guards are sheet metal,
perforated metal, expanded metal, metal guards of bar stock
and heavy wire mesh, Some wooden guards are also used,
Plastic guards are coming into use where inspection of the
moving parts of the machine is necessary. Aluminum and soft
metals are used when resistance to rust is an importanth

factor, (See Table II for materials and dimensions of guards,)

D. General Rules for the Worker and Student

A well designed, well constructed and maintained guard
will not prevent accidents if the worker does not understand
the operation of such guard. Every worker or student should
be carefully instructed in the function and value of the
guards on his machine, Basic instructions with which every
machine opefator should be familiar are listed hnrcl5

l. Remove the guards only as necessary and as authorized
for adjustment, oiling, repalirs or setting up new Jobs,
Replace the guards promptly.

2, Do not operate the machine unless the guard is in place,
in good condition and in perfect working order.

3., Gloves, necklaces, neckties and loose clothing should not
be worn around moving machinery or moving guards,

4, ©Stop the machine before olling, adjusting, repairing
moving parts, Never attempt to oil a machine through the
guard unless the guard has been designed for that purpose.

5, Lock and tag machines under repair or adjustment so they
can not be started accidentally.

6. If it is necessary for more than one person to work on a

5 Accident Prevention Manual for Industrial Operations,
National Safety Council, Chicago, Ill., page 121.



TABLE II STANDARD MATERIALS AND DIMENSIONS FOR GUARDS6

17

Targest WMinimum Winimum
Clearance mesh or gage (U.S. height of
Material from garts opening Standard guard from
at al allowed or thickness floor or
points platform
level
Woven wire Under 4" an No. 16 6!
4 to 15" " i No. 12 51
Expanded Under 4" gn No. 18 6"
Metal 4 to 15" 2" No. 13 5t
Perforated Under 4" i No. 20 61
metal 4 to 15" 2" No. 14 51
Sheet metal Under 4" dicn No. 22 6!
4 to 15" 4 5 No, 22 51
Wood 3/4 inch 4
Wood or metal Under 4" 8" Metal No. 16
strip crossed 4 to 15" 2" Wood 3/4 1ngh 5t
et 0 _
Wood 3/4 inch 6!
Wood or metal Under 4" 3 Metal No. 16
strip not 4 to 15" 1" Wood 3/4 inch 5
crossed Metal No, 16
Standard Minirmum, 15" 1 14" Pipe
Rail Maximum, 20" 1 13" Angleiron 42v
2"x4" 2%x4" Wood

6 "Safeguarding Machinery," Natlional Safety News, March,
1945, page 131.
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machine, don't start it or "inch 1t" under power unless
everyone 1s in the clear.

7. Report any guard that is not adjusted properly or working
perfectly.

8. Don't'"cheat" the guard by tying it down, blocking it or
otherwise making it inoperative.,

9., If it is necessary to reach between moving parts, use a
hook, stick, tongs, jig or other accessory.

E. Conclusions

In the fight to cut down accidental injuries, there are
two lines of defense., The first line should consist of
designing and operating the machinery so carefully that thef
become potential hazards. Personal protective equipment
should be considered as the second line of defense. It is
far better to eliminate the hazards than to depend upon
pefsonal protective equipment,

With even the best available designs and operations all
accldents would not be prevented. The human element is a
very decisive factor in preventing accidental injury. The
usually quoted 15 to 85 per cent places the brunt of the
. accldent causes on Fhe human element., This ratio is based
on studies which attempt to fix the cause of an accident to
one particular thing and ignore the fact that most injuries
are a combination of unsafe acts and physical hazards, It
is usually possible to improve on the factors behind these
faults, To select a capable, alert, physically fit worker
and give him complete instructions on how to safely operate

the machine would without a doubt decrease the number of



19

accidents attributed to unsafe acts, Correcting such
physical hazards as improper equipment, unsafe building
conditions, and improper working conditions would result in
a decline in the number of accidents caused by physical
hazards.

The number of accidental injuries chargeable to
machinery makes it imperative that all possible steps be
taken to improve the guarding devices. The point-of-
operation and the power transmission apparatus must be
considered when attempting to provide well guarded machinery.
The guards should be simple in design and sturdy in con-
struction, They should comply with the uniform code of the
American Standards Associations, Table II lists the
standard materials and dimensions for guards,

~ Every machine operator should become familiar with a
set of safety rules and practice them. In so doing, he is
not only eliminating some of the personal causes of accidents,
but is helping to eliminate some of the mechanical faults by
using the safety equipment provided.



CHAPTER III
CIRCULAR SAWS

The circular saw is probably the most useful and the
most used of all woodworking machines, Besides numerous
sawing operations, for which this machine is especially

suitable, many other operations, such as edge planing,
. shaping of molding, cutting of grooves, rabbets and tenons,
and in some cases, boring and mortising, may be done on the
circular saw.

Because of its large variety of uses, the circular saw
is one of the first power machines to be selected when a
woodworéing shop is being equipped. It is in constant use
in school woodwork shops, home craft shops and in many maine

tenance and repair shops.
The general and extensive use of the circular saw often

causes the worker to become careless in the operation of this
machine. A circular table saw, however, is one of the most
dangerous machines made, and should never be operated by
nervous, careless or untrained persons.

The circular saw should be properly maintained and in
good condition at all times, The saw blade should always be
properly set and sharp in order to prevent "kickbacks" and
over heating the saw. In all cases, every available

precaution should be used in operating the circular saw.

A, Preliminary Considerations

The general purpose table saw is involved in more
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accidents than any other woodworking machine, Although
many guards have been designed to lessen these hazards, a
real foolproof guard, that can be used under all conditions
has not yet been invented. The guard furnished is often in
the way and must be moved for measuring and for certain
types of cutting. Some operators, therefore, unless com=

pelled to use the guard, fall into the habit of using the
saw without the guard.

Accldent Causes: ©Safety in cireular table saw opera-

tion requires:l
l. Proper guards.
2, Maintenance of saw 1n proper conditien.
3. Safe working habits,

According to a statement in a publication of The
National Safety Counc11,2 the principle means of preventing
injuries on the circular saw may be summed up in the
following order:

1, an%§§1: conditioned saws. A saw which is cor-
rectly cond be free of cracks and
broken teeth, The teeth should be sharp and
properly set, A blade which is out of round or out
of plane creates an accident hazard, If a saw is
out of roundinaome teeth longer than others, an

is imposed on the saw which may :
cause it to run out of line, to heat up and to warp.

e pathine 1 Soe Shomla be suttel for the trve

1 Gnited States Bureau of Labor Statistics, Department
of Labor, Bulletin 67, Safety Subjects, 1944, page 101.

2 Woodworking Machinery and Eguipment, Safe Practice
Pamphlet Number 2C, National Safety Couneil.
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of work being done. For example, rip and cut-off
saw teeth differ in design for different kinds of
wood and for different purposes. If properly
maintained, the saw will be well olled and the
blade free from all defects. A saw in good con-
dition and running at correct speed will cut easily,
smoothly and straight.

3. e saw g%ﬁzgs. Saw guards are considered
adequate when they conform with a standard safety
code, Since all states do not have the same safety
requirements, 1t is difficult to discuss adequate
saw guards, _According to the American Standards
Association,3 woodworkers have agreed that the
following guards are the most useful in safeguarding
a circular saw: (a) guards beneath the table, (b)
hoods, (c) spreaders, and (d) anti-kickback dogs.

4, Iggilggrggﬁ'l th saws and th operation. Every
operator s dﬁiﬁgbe ?aﬁii%hr h the type of work
which may be performed by the circular saw, Every
operator should be carefully instructed on how to
oggrate the saw. The operator should understand
the purpose of the guards and not regard them as
unnecessary nuisances.

Se 2%0205 %%gor%gg. In order for the operator to
obtain the best results from a circular saw, he must
have sufficient space in which to handle the material.
Minimum clearance on each working side of a rip or
cross-cut bench or table saw should be equal to three
feet more than the longest material handled. It is
also important that no other person is regularly
working in line with the saw where he might be hit
by material in case of kickbacks., Heavy duty
machinery should be located on the ground floor to
eliminate most of the vibrations due to high speed
ogerating. A cushion of felt, rubber, cork, or other
elastic material between the machine base and the
floor eliminates some vibrations and noise. These
must be fastened te the floor by bolts that are
independent of the machine base. Slipping and tripping
hazards should be eliminated about the woodworking
machines by use of non-slip mats or other non-slig
materials. Provisions should be made for collecting
chips and sawdust before they get on the floor or the
floor should be thoroughly cleaned at frequent
intervals,

3 American Standard Safety Code for Woodworking Machinery,
American Standards Assoclation, Approved February 25, 1944,
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6o E;gpe% lighting, Proper lighting is of vital
mportance, Over lighting is often as bad as
insufficient illumination. It is a widespread
belief among men experienced in accident-prevention
work that improper lighting 1s a factor in perhaps
25 per cent of all avoldable accidents in the
country.® All lighting equipment should be given
proper attention as to cleaning and adjusting.
Color of ceilings, walls, floors and equipment has
a definite bearing on proper lighting. It is
suggested that colors which absorb less light be
used and dangerous and important parts of equipment
be of contrasting colors,

7. Properly g§ﬁg;§;gg§% tock. Stock that is free from
undue warping and knots may be considered proper
stock, Warped stock will pinch or bind the saw
causing kickbacks and over-heating. Trying to saw
improper stock requires more effort on the part of
the operator to control the wood, thus increasing
the danger of his slipping, losing his balance or
running his hand into the rotating blade.

8 4 e clothing, The operation of some machines
requires special protective clothing such as gloves,
shoes, goggles and helmets. Although special
clothes are not required to operate the circular
saw, gloves, necklaces, and loose clothing should
not be worn around mov{ng machinery.

Fallure to use guards supplied and operating faulty
machines cause many accldents, One of the greatest causes
of accidents on the circular saw is the careless attitude of
the operator. Because of 1ts wide general use, the owners
and operators often become indifferent and careless in
operating the eircular saw., Workmen who have "learned"™ on

unguarded machines usually resist guards. Since all opera-
tions of the circular saw can not be guarded, the operators

have a tendency to remove all guards. Some workers believe

4 American Standard Safety Code for Woodworking Machinery,
American Standards Association, Approved February 25, 1944,
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guards slow up operations and efficlency of themselves and

the machine,

Types of Accidents on the Circular Saw: As has been

previously stated, the circular saw is one of the most
dangerous of all woodworking machines. According to statis-
tics compiled by officials of the United States Department of
Labor,s 53.4 per cent of all woodworking machine injuries were
caused by circular saws. These figures were based on a survey
of woodworking machine injuries in the state of New York for
the year of 1944, O0f 5,235 accidents reported from wood-
working machines, 28 were fatalities or total permanent dis-
abilities and 19 of these were caused by circular table saws.
Common accidents suffered by operators of the circular
table saw may be divided into three groups, namely (1)_injuries
to hands and arms, (?) kickback injuries, and (3) eye injuries,

1. Injuries to Hand and Arms: Contact with the saw
either above or below the table causes the injuries recelved
on the hands and arms. Above the table contact results when
the operator is feeding or removing stock. Under table

contacts occur when the operator is cleaning sawdust or making
ad jJustments under the table. Accidents caused by contact vary

from a minor cut to the complete loss of a finger or fingers,

The 1943 edition of Accident Facts® shows that hands and

5 United States Bureau of Labor Statistics, Department of
Labor, Bulletin 67, Safety Subjects, 1944, page 93.

6 Accident Facts, 1943 Edition, NWational Safety Couneil,
page 20,

i
—
== -
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fingers are the most frequently injured portions of the body.
One out of every nine injuries was attributed to using hand

tools while 26 per cent were caused by machinery.

2. Kickback ies: When pieces of stock which are
being sawed aré thrown back with great force and speed, it 1s
called a kickback. These kickbacks are caused as followa:7
(1) whnn_aaw has too little set; (2) when the splitter guard
is not used; (3) when the clearance block (Figure 8) is not
used when crosscutting; (4) when a small piece of wood falls
on an unguarded revolving saw or is picked up by its back
teeth;y (5) when badly warped stock is being sawed. These
sometimes strike the operator with enough force to cause

serious injury.

3. Eye Injuries: Workers suffer eye injuries from flying
chips, knots, slivers and sawdust, Injuries to the eye are
very serious and frequently result in the loss of sight from
either one or both eyes.

Table III glves a cdmplete listing of common accidents

occurring on the circular saw and methods of preventing same.

Types of Guards Required: The versatility of the bench,
variety or circular table saws makes the problem of safe-
guarding much greater than guarding a single operation machine,
All operations of the circular table saw can not be guarded,

7 Hjorth, Herman, Operation of Common Woodwork Machines,
Milwaukee: The Bruce Publishing Company, 1942, page 5.
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TABLE III CIRCULAR SAW ACCIDENTS AND PREVENTIONS

Type of work Accident
done Hazards Prevention
Ripping Kickbacks Use rip fence for
ripping.
Crogss-cutting Binding of saw
blade Use cross-cut fence
Beveling for cross-cutting.
Personal contact
Chamfering with blade Use hood guard when
possible,
Tapering Broken blades
Use guard with
Rabetting Burning saws splitler and anti-
kickback dogs.
Mitering Inadequate :
floor space Use a helper when
Grooving _ sawing long pieces.
Slippery floors
Dadoing Use feather boards

Squaring with Board

Quantity sawing
after patterns

Cutting tenons

Making different
Joints:

Dado joints

Slip Jjoints

End lap joints

Cross lap
oints

Spline miter
joints

Cutting straight
. moldings

Improper
lighting

Improper
clothing

and push sticks.

When ripping short
stock, rip from
both ends.

Know what you are
doing.

Observe all safety
rules. .

Keep hands clear of
and in front of the
moving blade.
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but whenever possible, guards should be used. Some circular
saws are manufactured with one arbor and some with two,

Some saws have tilting tables and some tilting arbors. All
types are adaptable to cross-cutting, ripping, groeving,
dadoing, rabbeting, tenoning and mitering. No one guard has
been designed to furnish adequate protection for this large
variety of work,

For safety in operation, the ecircular saw should be
equipped with two guards. One, the hood, which covers the
part of the saw blade which projects ahsfe the table, and the
other, the splitter, which keeps the saw kerf open so the
wood being sawed does not pinch and cause dangerous kickbacks.
The splitter guard also keeps stock from being pulled or
pushed around the back of the saw, thus resulting in a kicke-
back,

The hood and splitter guards are not the only guards
used on the circular saw, The portion of the blade beneath
the table should be well guarded to prevent contact with the
moving blade., Anti~kickback dogs and guards designed for

special types of work are also used to lessen accident hazards.

1. Hoods: FEach circular saw should be guarded by a
hood which covers the portion of the saw above the table when
not in usej and the portion of the saw above the material
being cut. The hood mounting shall be arfanged so the hood
will automatically adjust itself to the thickness of and
remain in contact with stock., It shall be made of adequate
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strength and designed so that the operator may see the cut
but be protected from splinters and broken saw teeth. It
shall be mounted so as to insure positive, reliable operation.
It should be of strong, shatter-proof, non-explosive materlals.

The hoodsmay be made of aluminum or magnesium alloy. If
made of plywood, they should be of substantial construction.
Hoods should have thin liner pleces of wood at the bottom of
cast-metal sides to protect the saw teeth. Hoods are made of
sof't material so that if the running saw comes in contact
with the hood, the saw will not be materially damaged. Latest
designs show hoods made of plastic and plexi-glass being used
where visibility of cut is necessary.

2, Splitter Guards: Every table saw shall be provided
with a spreader or splitter to prevent materials from
squeezing or binding the saw. This guard, shaped 1like a
curved sword, is usually made of saw steel or tool steel., It
shall be thinner than the saw kerf but thicker than the saw
blade. The splitter may be mounted on the saﬁ arbor or on

the guard hood.  If mounted on the saw arbor, it should be
mounted one~half inch back of the saw and should be two
inches wide at table level., (See Figures 1 and 2)

3. Anti-kickback Fingers: A circular saw used for
ripping should be guarded with anti-kickback fingers., Kick-

backs on rip saws are usually caused by one of the following:a
1, Failure to provide spreader or splitter.

8 American Standard Safety Code for Woodworking Machinery,
American Standards Association, Approved February 25, 1944,
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2., Improperly conditioned saw allowing material to

inch on saw and rise from the table.,

3. Improper alignment of gauge or fence,

4, Improperly conditioned or twisted grain lumber,

5. Improper design or mounting of kickback dogs.

The anti-kickback fingers or dogs prevent the saw from
pushing the stock up and back at the operator. They shall be
mounted on the hood and designed to provide adequate holding
power for all thicknesses of materials being cut., They
should dig into and hold the stock securely in case of any
backward motion, They must work instantly and equally well

on all thicknesses of material.

4, BSpeclal Guards: Some operations of the circular saw
can not be guarded., The dadoing, grooving and rabbeting
operations are not easily guarded by standard equipment.
Special jigs or push sticks, (8ee Figure 9) which keep the
hand of the operator at least twelve inches from the point of
operation, may be easily designed for these jobs or special
* machines set aside for this type of work only.

Feather boards (See Figure 10) are used in the resawing
process. To resaw means to saw a board or plank into two
or more thinner boards. The feather board is clamped so that
the fingers bear firmly against the stock being sawed, holding
it agalnst the ripping fence., The feather board will permit
stock to be pushed forward but will prevent it from going
backward,

A fillister piece should be used to make the hood
effective when cutting narrow strips with a rip saw. This
should be made of wood about two inches wide, about
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three~fourths inch thick or slightly thinner than the
thickness of the material being cut. It should be provided
with cleats or brackets at the ends so that it will either
fit down over the front and back ends of the table, or can be
quickly attached to the fence or gauge. This piece is
attached between rip fence'ﬁhd saw so that the guard may be
dropped to nermal cutting position. This provides normal

guard effectiveness even while cutting narrow pieces.

Limitations: All guards have their limitations. The
manufacture of guards has become a considerable business.
Manufacturers are constantly on the lookout for new designs
which will provide greater safety. Homemade guards, which are
well made and properly desligned are sometimes as effective as
the manufactured guards. Many of the guards used are make-
shifts and are so cumbersome to use that they invite operation

without the guard.,

B. Analyses of Selected Table Saw Guards

After a careful study of illustrated literature furnished
by the manufacturers of guards for circular saws, the fol-
lowing guards were selected as examples for study. A great
many of the guards are of the same principle and therefore,
will not be specifically described. Minimum requirements have
been adopted by safety engineers. The guards discussed here
are the ones which come the nearest to fulfilling those

requirements, The Delta and the Bolce-~Crane are sc nearly
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identical with the Wallace product that they will be omitted.

cturer: J. D. Wallace and Company.
Machine: No. 11 Universal Saw.
Manufacturer's Guard, Iype and Installation: An aluminum,
cage type guard with splitter and anti-kickback dogs attached.
The unit is attached directly to the arbor bracket at the
rear of the saw. (See Figure 1) Below the table the blade
is protected by a fixed cage guard which also serves as a
sawdust chute,

The Wallace machines are the only circular saws on the
market which are supplied with an electric light assembly.
The light unit is portable and mﬁy be attached to the fence
and it is adjustable to any position. This is not considered
standard equipment and must be purchased separately.

ction: The guard unit consisting of hood, splitters,
and anti-kickback dogs tilts when the saw blade is tilted,
thus alignment 1s automatic. The cage type hood is pivoted
in such a manner that the blade is guarded during the process
of either ripping or cross-cut sawing. The splitter prevents
the binding of the wood against the saw blades.

In case of binding, the anti-kickdback dogs prevent the
materials from being thrown backward. The metal housing
enclosing the portion of the blade below the table serves as

a guard against flying sawdust and contact with moving blade.

Analysis: The cage guard on the hood is made of aluminum,
with vertically slotted sides so the operator may see the cut,
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Automatic alignment of the guard unit is possible since the
cage is mounted on the splitter and the splitter is mounted
on the arbor frame, The splitter is straight edgedgrathsr
than curved to conform with the saw curvature. Two anti-
kickback dogs (the Delta has four) are mounted in an eccentric
pattern on the splitter. These are made of flat steel with
serrated ends which make it possible for them to grip and heold
fast any thickness of material being sawed.

Limitations: Hoods mounted on the splitter may be used
even if material being cut extends beyond the sides of the saw
table, This type of mounting 1s not practical for grooving,
dadoing or rabbeting. To perform these operations, the entire

guard unit must be removed from the saw table. This causes a

loss of time.

Manufacturer: Oliver Machinery Company.

Machine: Model No., G-80 Saw Guard.

Manufacturer's Guaréd, Type and Installation: A guard unlt
consisting of hood, anti-kickback, counterwelghts and bracket
for bolting on column now is furnished as regular equipment
with the Oliver saws. The hood is made of east aluminum, is
vibrationless and has a long nose angle for easy acceptance
of wood, A standard mounted to one side of the table supports
the counter-balanced hood. The splitter guard is attached to
the saw arbor and elevates with the blade. The anti-kickback
dogs are attached on both sides of the hood at the rear,

When hood is lowered for cutting protection, the anti-kickback
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dogs press against materials being cﬁt to prevent kickbacks,

In providing added protection, all revolving parts of
the Oliver machines are housed within the frame of machine
and either entirely enclosed or protected with suitable guards.
All the larger size machines with motors 2HP or over are
furnished with built-in push button magnetic control which
supplies both overload and low-voltage protection. Most
Oliver machines are furnished with quick-stop mechanical brakas,
some of which are interlocked with the cutoff switch so that
when the brake is applied the current is automatically cut off
and the cutter 1s brought to a quick stop.

Function: The vertical raising hood must be manually
ad justed to cover the saw when it is tilted as for bevel cuts.
The hood being pivoted in the center of the top, raises afore
when the board is inserted and rides flat as the board 1is
advanced, When the pivot point is passed, the front of the
hood drops down to cover the saw. The anti-kickback dogs

prevent backward movement of stock being cut.

Analysis: The hood of the Oliver guard 1s partially
open, (See Figure 2) The old type guards had solid metal
sides and were divided in the middle, The hood 1s made of
cast aluminum, which will not materially damage the saw
teeth in case of contact. The arbor attached splitter is of
flat, straight design and 1s moved up and down with the saw
blade adjustment., The anti-kickback dogs conform to regula-

tions., The lower portion of the machine is encased in a
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so0lid metal casing.

tations: The use of the counterweight requires extra
supervision. Extreme care 1s required to see that the counter-
weight 1s not altered or adjusted to keep the hood in a railsed
position at all times. The guard unit 1s attached to the side
of the table with a bracket. This arrangement makes it easy
to leave the guard unit up during all oparations.‘ A hood
mounted on an arm attached to the side of the table can be used
on most grooving, dadoing or rabbeting operations, but it
limits the size of work that can be cut on the saw. Anti-kick-
back fingers should be attached to the splitter guard instead
of to the hood.

Manufacturer: Flohr Manufacturing Company.

Machine: Automatie Saw Guard,

Manufacturer's Guard, Type and t tion: The Flohr Auto-
matic Saw Guard is of the hood design and is equipped with
anti-kickback fingers. These guards are made in sizes to fit
the smallest saw, and up to the 36 inch diameters. The unit is
secured to the table with bracket mountings.

Function: The Flohr Automatic Tilting Guards work on all
tilting tables, double or single arbor, without adjustment.
The tilting of the table tilts the guard unit, making alignment
automatic. These guards are suited to any type of work, from
the finest cabinet work to the heaviest roughing. The counter-
balanced hood, mounted with arm bracket, 1s attached to the
side of the table., (See Figure 3) The hood is designed to
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automatically adjust itself to the varying thickness of
lumber with no attention from the operater. This automatic
ad justment, with the added protection of the anti-kickback
dogs and splitter, leaves the operator free to devote his
entire attention to the work at hand,

The Flohr guard for the non-tilting table saw is a steel
spreader mounted guard which is attached to the saw arbor,
It has thehsama sturdy construction and protective features
as the guard for tilting table saws. The guard unit tilts
with the tilting of the saw arbor, thus it 1s properly
aligned at all times.

Analysis: Bullt of steel and malleable iron, the Flohr
guards will withstand any strain that may be put upon them.
The steel backbone (See Figure 4) is unquestionably one of
the greatest features of construction ever included in a saw
guard., It affords unusual protection against the most serious
acci@ents. The steel bar is placed directly over the saw so
that it is impossible for the broken saw to injure the
operator,

The lower portion of the hood is attached in a manner
which permits it to rise and fall with the varying thickness
of the stock., The splitter is attached at the back of the
hood and prevents the stock from binding the saw blade. The
anti<kickback dogs conform with standard regulations. They
are attached to the hood arm just back of the hood and firmly
grasp the stock and prevent kickbacks.,
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Limitations: All guards are limited in the amount of
protection they provide. These guards furnish adequate
protection for ripping and cross-cut sawing but can not ﬁe
used to any advantage for grooving, dadoing and rabbeting.
The design of the sides does not permit a clear view of the
work belng cut. Two anti-kickback dogs, one on either side
of the splitter, are single pointed. MNore dogs of varying
lengths would serve to a greater advantage. Single pointed
dogs iill not grasp all thicknesses of stock.

Manufacturer: The Surty Manufacturing Company, Inc.

Machine: The Surty Saw Guard,

Manufacturer's Guard, Type and Installation: The Surty guard
for circular saws meets all specifications of the American
Standards Association. It is of open front hood design with
spreader and kickback protection, This guard is installed on
the throat plate, which makes it one of the most convenient

guards for variety saw tables., Thq Surty Company manufactures
guards designed to fit all types of saws. All guards are of

the same construction, featuring anti-kickback dogs and
splitter guards, They differ in‘mounting only. The guards

for the tilting top and tilting arbor saws are mounted directly
on the throat plate. .Tha guard unit for the home craft saw is
attached to a long arm which is attached to the throat plate.
(See Figure 7)

Function: The functions of these guards are the same as
have been previously described, The hood rides on the board
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and protects the operator from the moving blade, The spreader
prevents the wood from binding and causing kickbacks. The
anti-kickback dogs are provided fto comply with state codes
and are attached to the splitter guard at the rear of the hood.

is: The open front of the cast aluminum hood
permits view 6f the work, Hardwood insert strips prevent
slivers from raising off material being cut. The spreader is
made of saw steel, tempered and ground. The hood mounted on
two rollers and traveling at an angle to the rear prevents
kickbacks. Anti-kickback dogs are provided to comply with

state safety codes.

Limitations: When dado work 1s done this guard must be
removed from the machine. The throat plate must be lifted
out and another plate inserted. This causes loss of time and
the operatof is tempted to leave it off for all operations.
It sometimes occurs that the largest saws that can be used on
a table can not be used with this guard because there is not
enough space at the rear of the saw to accommodate the splitter.
This guard has only two anti-kickback dogs. They are located
one on either side of the guard. They are used only to con-
form with the standard codes, while the chief anti-kickback
prevention is the angle at which the splitter is set.

C. Cone ions

Since the invention of the first crude circular saw in
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Holland in 1777,% many changes have been made. The first

circular saw was introduced in America in 1814.10

In 1917,
the J. D. Wallace Company introduced the first gear driven
table saw. From these early beginnings, we have seen the
circular saw grow into a modern, single arbor or double arbor
machine with many uses. The first tilting arbor saw was
introduced in 1917. The modern machines have either tilting

arbors or tilting table tops.

Necessity of ds: Each new development in the
circular saw increased the number and types of operations
possible, These in turn increased the problem of adequate
guarding. WNo single guard can be expected to protect the
operator of a circular saw on all cuts required of any given

saw,

The fact that the circular saw 1s so common has increased
the necessity of guards. The operators become careless in
operating the machines and are subjected to severe injuries,
These injuries, in some cases, result in permanent disabili-

tles and In a few cases death,

What the Guard Must Do: The guard of the circular saw
must protect the hands of the operator from contact with the

saw blade on all ripping, cross-cutting and mitering operations,

9 Hjorth, Herman, Operation of Common Woodworking Machines.
¥Milwaukee. The Bruce Publishing Company, 1942, page 2,

10 H, E, Tautz and C. J. Fruits, The Modern Motor-Driven
Woodworking Shop, Volume 1, page 47.
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even with the table or arbor at any degree of tilt; it should
prevent binding, and it must eliminate kickbacks.
Some suggested requirements which help reduce the acci-
dent hazards of the clrcular saw are listed:
1. Provide for visibility of the saw blade dur
cutting process, This may be done with open front
hoods or by using glass or plastic in front of guard.
2. Be supplied with anti-kickback dogs.

3¢ Purnish a splitter or spreader if the saw table is
not equipped with same,

4, Use push stick, clearance boards and feather boards
(See Figures £, 9, and 10) when using the regular
guard is impossidle,

5« Supply proper lighting.

6, Provide proper floor space and a non-skid floor.

7 Guard_tha portion of the saw beneath the table.

8. Provide a means of sawdust exhausting to prevent it
from blowing into the eyes,

Anti-Kickback Dogs: Kickbacks may be prevented by
properly instal led dogs or cams of adequate strength and

length. These are usually made of flat steel with serrated
ends., The purpose of these is to prevent the saw blade from
picking up the stock and shoving it backward with great force.
The kickbacks of the circular saw are one of the major causes

of injurles received in operating the circular saw.

Binding Preve ¢ Splitter guards have proved effective
in alleviating the dangers caused by the stock binding and
clamping on the saw blade, If the saw table is not equipped
with a splitter, the guard unit must supply this. The



[ P

~

o~ ta .
b s L
[l ot i
ez 54 s
e yeu i -
it R4 e

My

Ll

b




CHAPTER IV
GUARDS FOR JOINTERS

The jointer or hand planer (See Figure 11) is, next to
the circular saw, the most necessary and useful of all wood-
working machines, This machine, invented in England by
Samuel Bentham in 1793,1 has become indispensable to the
modern shop because of the ease, speed and accuracy with
which wood can be planed on it.

Again, except for the ecircular saw, the Jointér or hand
planer 1s the most dangerous of all woodworking machines,
The high speed cutting head equipped with very sharp knives

is enough to classify this machine among the most dangerous.

A. Preliminary Considerations

Only a few guards are avallable for the jointer, It is
generally accepted that the existing guarding devices for
the jointer furnish adequate protection to the operator.
Despite this accepted opinion, it is a mistake to think any
jointer is safe if it is possible for the fingers to get
against the head. A study of statistics proves that existing
guards are not sufficient to eliminate this hazard. A report
made by the officlals of the United States Department of

1 Hjorth, Herman, Operations of Common Woodworking
chines, Milwaukee: The Bruce Publishing Company, 1942.
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Labor shows that of the 1,086 reported surfacing and edging
machine injuries, 80 per cent were charged to the Jointer._2
These statistics were based on compensated woodworking
machine injuries reported in the state of New York.

The Jointer is fitted with revolving knives suitable for
tapering, rabbeting, edge planing and other miscellaneous
work, but its chief utility is to take the place of the hand
plane for all sorts of work both big and little. BEvery piece
dressed must be run over the knives revolving under a slot in
the table, and it 1s difficult to have guards of any kind
that would be foolproof. These knives, continuing to revolve
at high speed for some time_after the power is off, create |
the possibility of a careless operator or by-stander getting

his fingers in the knives.
All cutting operations, unless skillfully handled, may

result in a kickback which may cause the operator to lose his
balance and accidently come in contact with the knives., Dull

knives, slippery floors, or too deep a cut may also result in
the wood being thrown back and permitting the hand to drop on
the knives.

Iypes of dents: Although the jointer is considered
adequately guarded, accidents do eccur when the machine is’

operated in a careless manner, MWMostly of the minor nature,

these injuries come glmoat entirely from getting the hands and

2 United States Bureau of Labor Statlsties, Department
of Labor, Bulletin 67, Safety Subjects, 1944, page 93.
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fingers against the knives. Most of these occur when Qbort
pleces are being planed. :

The use of the ecylindrical cutter head has greatly
reduced the severity of the jointer accidents, The square
cutter head is so dangerous that state laws in almost all
states prohibit its use., Although accidents are frequent,
very-few cause permanent disablement, Most accidents result
in partial loss of one or more fingers. A complete listing
of jointer work accidents and accident preventions 1s given
in Table IV,

Kickbacks, the prevention of which a guard has not been
designed, may occur when knots or changes of grain in stock
are encountered, by taking too deep a cut, by dull knives, or
by insntficient pressure on the stock, Any kickback may
cause the fingers to slip or be thrown into the blades, The
hazard of jJointing very short pieces is excessive. Pieces

less than 12 inches in length should not be planed on a jointer.

Types of Guards Required: Of all guards available for
the jointer, the most common swingé on a pivot and is held
against the fence or gulde with a spring. (See Figure 11) The -
guard is pushed aside by the stock being planed, but the spring
holds it against the side of the stock so that the portion of
the cutter head between the operator and stock is always
covered, This guard, shaped like a leg of mutton or segment
of a circle, is often termed the "leg-of-mutton" guard. It may
be made of wood or metal. For edge jointing, this guard gives

good protection, but for surface jointing, it leaves much of
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TABLE IV JOINTER--ACCIDENTS AND PREVENTIONS

Type of work Accident
done Hazards Preventions
Edge planing Kick-backs Give complete attention
to work.

End wood Flying chips '

planing Use all available guards,
Personal contact -

Face planing Observe all safety rules.

Squaring stock
to dimensions

Tapering
Rabbeting
Beveling
Chamfering
Planing an

octagon using
a V block

Improper light
Improper flooring

Improper clothing

-

De not attempt to
plane board less than
12 inches.

Use sher for face
planing.

See that knlves are
sharp.

- Do not take too deep a

cut,

Don't hold hands too
near end of board,

., Do not adjust fence

fvwhile machine is in

motion.

Do not wear loose
clothing.

Keep floor clean,

Examine stock carefully
for knots, splits and

/nails before running

over the Jjointer.
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the knife exposed as the stock approaches and leaves the knife,

Another guard, which is considered better because it
affords more protection to the operator's hands in surfacing,
is described by the officials of the United States Department
of Labor as follows:d

The Sntciing 1u Dhe SHBia, SeIT-adiaiting MELIEATIY 18

ride the work, front edge shaped to allow easy insertion

of the work, self-adjusting horizontally to the position

The weskiny Wide of the weide; des FigmeH) o

Other minimum requirements for guarding the jointer
include the use of the cylindrical cutter head and of a sheet
metal guard to cover the Jointer head back of the gulde or
fence, This guard 1s fixed to the guide and covers the unused
portion of the blade regardless of the position of the gulde.
(See Figure 12)

Available jointer guards furnish adequate protection to
the operators for all bevel-cutting, chamfering, tapering,
edge~planing and some surface planing. For jointing thin
stock and short pieces, a pusher is indispensable. (See

Figure 16)

B. Analyses of Selected Guards

A11 jointer guards are the same in principle although
they vary in design, There are three basic designs: (1) the
leg-of-mutton, (2) the back of the fence guard, (3) the riding

guard,

3 United States Bureau of Labor Statistics, Department of
Labor, Bulletin 67, Safety Subjects, 1944, page 103.
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The guards discussed here were selected because they are
among the most efficient and most carefully designed of -the
three general types of guarding devices. Each of the guards
fulfill the minimum requirements, and should give adequate
protection if operated with skill.,

Manufacturer: Yates-American lMachine Company.

Machine: M-31 Hand Jointer Guard.

Manufacturer's Guard, Type and Installation: A spring plvoted
leg~of-mutton guard attached to the front edge of the feed
table covers the cutter blade on the side next to the operator.
(8ee Figure 11) A crescent shaped, sheet metal guard is
attached to the fence and protects the unused portion of the
knives behind the fence., (8ee Figure 12)

Function: The front guard is self-adjusting. Swinging
laterally on a spring, it is pushed aside by the stock as it
enters the knives and returns to position against the fence
when stock has cleared the knives, Adjusting the fence moves
the back guard into position so as to keep the unused portion
of the knives guarded at all times.

Analysis: The aluminum safety guard, which covers the
cylinder in front of the fence, is sturdy and substantially
“built. The spring holds it in position so that the cutter is
guarded until the stock is inserted. The cutter knives are
partially exposed just before and just after the passare of
the stoek., During the cutting process, the hands are protected
only by the thickness of the material being cut.



FIGURE 11

SEEET METAL GUARD OVER CUTTER

LEG-QF-MUTTON

HEAD BACK OF FENCE

FIGURE 12




Limitations: The leg-of-mutton guard gives adequate
protection for edge work. On surfacing operations, it leaves
much of the knives exposed as the stock is moved to meet the
knives, This guard offers no protection against kickbacks,
The leg-of-mutton guard must be removed to permit rabbeting
to be done., Constant use sometimes weakens the spring. A
weak spring will not allow the guard to return to position
against the fence quickly enough or closely enough to keep the
operator from getting his fingers in the revolving head.

acturer: Surty Manufacturing Company.
Machine: Surty Jointer Guard.
Manufacturer's Guard, Type and Installation: An aluminum,
extension arm front guard is plvoted under the rear or out
feed table, It 1s spring loaded and can be turned over the
end of the table for rabbeting. (See Figure 13)

The unused portion of the cylinder back of the fence is
protected with an aluminum guard., This guard is fixed to the
fence and moves backward or forward when fence adjustment is

made, It keeps the knives covered at all times,

tion: The Surty Jointer Guard moves vertically for
surfacing and horzontally for edge work., The guard is held in
place with springs. The shield is supplied with a guide which

raises automatically as the stock being surfaced reaches 1it.

gis: The guard is made of aluminum and rides on the
stock being planed., The shleld moves automatically and keeps
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constant pressure on the work. The guard is not moved from
the fence and the knives are never exposed., The shield

ad justs automatically for edging. A spring returns it against
the fence immediately after removal of the material, The
portion of the knives behind the fence 1s covered at all times
with a shield fixed to the fence.

Limitations: This guard, like the leg-of-mutton, offers
no kickback or rabbeting protection. It furnishes adequate

protection for all other operations.

Manufacturer: Bolce-Crane Company.

Machine: Wumber 1400 Jointer Guard.

Manufacturer's Guard, Type and Installation: The Bolce-Crane
jointer head is guarded on both sides of the fence with
aluminum leg-of-mutton guards. The fence has provislons for
spring hold-downs.

Function: Both knife guards have double-pivot actlon.

The wvertical pivot allows the guard to open and shut over the
knives., A torsion spring keeps the guard closed against the
fence or work, The horizontal pivot lets the guard be swung
entirely below the table to permit rebbeting. The guards
remain bolted to the machine at gll times. Spring hold-downs
are provided for safe feeding of short or thin stock. This
keeps the hands away from the cutterhead and holds the lumber

down while being fed from a short distance.

Analysis: The use of the leg-of-mutton guard both in



front and back of the fence allows the fence to be moved
forward or backward and never expose the cutting blades.
The spring hold downs are not standard equipment and mast be

purchased separately.

tations:s No device prevents the fingers from getting
into the knives, No device for kickback protection is provided.
Like all leg-of-mutton guards, the knives are exposed Just
before and jJust after the stock is passed over them in sur-
facing. The hands are protected only by the thickness of the
material during the cutting operations.

C. Conclusions

Few notable chahgas have been made in jointer guards in
the last decade., The most commendable change has been the
acceptance of the round head cutter tb replace the square head.
The round cutter is equipped with knives which take smaller
bites. This tends to reduce the kickback hazard. The round
head also eliminates the danger of throwing broken knives,

Another noteworthy change is ﬁhe fact the manufacturers
are realizing the need for guards and are furnishing them as

standard equipment rather than as extras.,

What the Guards Must Do: Effective jointer guarding
should do three things:? (1) It should shield the unused

. Shults, Chauncey Smithey, An Analysis of Safety G

on VWoodworking Machinery, Master's Thesis, Oklahoma Agricultural
and MecEEnica% College, 1947, page 61. :



BACK OF FENCE GUARD

SPRING TO HOLD GUARD
IN LATERAL
POSITION

SPRING ALLOWS HORIZONTAL
MOVEMENT

HOLD DOWN SPRINGS

FIGURE 14

LEG-OF=MUTTON GUARD %
FRONT OF FENCE

LEG-OF=-
MUTTON
GUARD IN
BACK OF

FIGURE 15

PLANE HANDLE,

PLANE KNOB / -
Y e
T Sy

T

-

¥ 1 PUSHER
L 14" —“J.r l._s : 1

F&GURE 16




55

portion of the cutter head behind the fence; (2) it should
cover that portion of the cutter head which is to be used in
the operation required and (3) it should eliminate kickbacks,

Guards Available: Standard guarding equipment which is
either provided with the machine or may be bought separately
include three types of guards: (1) the leg-of-mutton, (2)
the behind the fence guard, and (3) the guard which rides on
top of the stock being cut. A good home-made guard is the
pusher. This is indispensable when planing short or thin
pieces of stock,

1. Leg-of-Mutton: This guard is shaped like a leg-of=-
mutton and is attached at a point to the side and in front of
the Jjointer head, It is arranged to swing back when material
is pushed through, yet the spring pivot keeps it in contact
with the stock at all times and covers the portion of the
head not covered with the stock being planed.

2, Back of Fence Guard: Each hand-fed jointer should
have a guard which will cover the section of the cutter head
behind the gulde fence. A sheet metal guard attached to the
guide fence is usually used-for this purpose.

3. Stock Riding Guard: This metal cover guard is some-
what wider than the opening in the table over the cutter, It
is self-adjusting vertically teo ride the work. The front edge
is shaped to allow easy insertion of the stock and rides in
such position as to keep all the head on the working side well
guarded, |

Although well guarded, there are many things which the



operator
remnember
There 1is
Learning

provided

\SL
™

can do to help eliminate accldents. It is well to
that a narrow Jjointer iz safer than s wide one,
very little work which requires a wide jointer,
and carefully following the safety rules vhich are

with each machine will eliminate a great many accidents.



CHAPTER V
SAW GUARDS FOR USE ON THE BAND SAW

With the patenting of the first band saw in 1808,1 the
woodworking shop found another indispensable machine. There
are various types of band saws, the most common being the
band scroll saw, which is used mainly for sawing curved work,

The band saw is one of the easiest woodworking machines
to guard. There is no danger from kickbacks, and all moving

parts except the point of operation may easily be enclosed.

A, Preliminary Considerations

Although injuries from band saws are less frequent and
less severe than from other woodworking machines, they are
not uncommon,

Band saws accounted for 3.1 per cent of all injuries from
woodworking machines in Massachusetts in 1946, according to a
table from a report from the United States Department of Labor.2
The same table shows that, while no deaths were caused by the
band saws, 115.4 of every 1,000 accidents on it resulted in
permanent partial disablement. Data such as these show the

possibility of still more progress in safeguarding-the band

i Hjorth, Herman, O ations of Common Woodwork
Eg;g ns of ing Machines
Milwaukee: Tﬁe Bruce’Pu 1ishing Company. 1942, Y

2 safety Education in the School Shop, National Safety
Council, 1946, page 37.
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saw,3

Types of Accldents: Band saw accldents are of two
principle types: (1) those resulting from contact with the
moving blade, and (2) those caused by the breaking blades.

1. Personal Contact Accidents: The point-of-operation
on the band saw can not be fully guarded, thus injuries
usually result from hands coming in contact with the moving
blades. Almost all band sawing is done freehand and the
operator's hands must come close to the moving blades. A
careless operator or a sudden jarring of even the most careful
operator may result in tbe fingers belng caught in the blades.

2, Breaking Blades: Although modern machines are
equipped with devices to prevent breaking blades, they have
not entirely eliminated this hazard. The pileces of a broken

blade are thrown with great force and may cause serious injury.
Table V gives a complete listing of band saw work, accil-

dent hazards and preventive measures.

Types of Guards Reguired: The guards on a band saw
consist of metal doors for the upper and lower wheels, as well
as channel shaped steel guards for the vertical portion of the
blade. The entire run of the saw, except the section needed
to make the cut, should be completely enclosed. The outside
periphery of the enclosure shall be of solid metal, The front

3 Shultz, Chauncey Smithey, An Analysis of Safety Guards
on Woodwgrgggg Machinery, Master's Thesis, Oklahoma Agricultural
and Mechanical College, 1947, page 42,



TABLE ¥

BAVD 8aw ACCIDENTS

ATD PREVENTIONS

Type of work Aecident
dopne Hezards Prevantioﬂ

Ripving
Beveling
Tanering
Crgssucuffiﬂg'

Saving after
nattern

Saving circulsr
disks and
segments

Multiple saving

Compound saving

Paking Joints:
iliter joints

Tenons
Slip joints

Ind lap jolints

Personal contact
Broken blades
Improper clothes
Irnproper lighting

Irproner floor
space

Cross lap Joints
Middle lan Joints

Give undivided
attention to
work,

Good lighting.

Let machine
reach maripun
spead before
starting the cut,

Set bhlade and
gulde post before
turning on the
nover,

Do not wear loose
oy ragged clothing.
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and back of the enclosure may be solid metal or of mesh
material. The wheel enclosures should be strong enough to
contain with safety a breaking saw, and arranged to permit
replacement of saw easily, The return section of the saw from
the enclosure of the upper wheel down to the table may be
protected by two fixed strips of stiff metal at least one-half
inch wider than the widest blade used. One of these guards
should be fixed, but the other should be fastened to the gulde
post and move up or down with this. The use of these guards
leaves only the part of the saw which does the cutting exposed.

Each band saw shall be provided with an automatic tension
control device to help prevent breakage of blades due to
improper tension, This automatic control takes care of the
contraction that takes place in the cooling of the blade after
a job is finished,

Miscellaneous ds: Although not required by law,
many band saw manufacturers are equipping their machines with
brakes. These ﬁrakes, whether foot operated or electrically
operated, stop the wheels in a very few seconds, thus elimi-
nating the hazard of touching the rapidly moving blade. Some
of these brakes are automatic to a point that they shut off
the power and stop the wheels when a saw blade is broken, The
Tannewitz Band Saw may be used as an example. (See Figure 17)

The newest guard designed for the band saw 1s described
in the May, 1948 issue of Industrial Arts and Vocational
Education magazine.4 The guard, made of wood, 1s glued

4 Band Saw Guard, G. Harold Billingham, Weehawken, N. J.,
Industrial Arts Vocational Education, 37:207, May, 1948,
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together and has no nails or screws. It flts tho throat

area, and covers the blade and part of the movable guard. It

o)

a

1s approximately eight iuches long, six inches high, and nine
inches wide, and was desligned for a 3C inch wheel wmodel, The
rear of the case is eqguipped with o handle. All corners are
rounded. This gunards tihe actual cuvtting area of the blade

nd eliminates the hazard of having students run pieces of
woéd against the teeth after the power has been turned off,
(See Pigure 16)

This guard is lettered and painted to remind the operator
that working at & band savw is a daagef@us operation and rakes
it unnecessary for tie instructor to continually renmind his
students of safe practices.

The frechand feeding of the band saw reguires strong glare
nroof lighting. To prevent glare and provide proper illuni.-
nation, some band savs are equipped with small, vibration-proof
electric lights.

B. Anaglvges of Selected Guards

i S A

The guards analyzed here vere chogen for analysis beczuse
they Turnish the most complete protection of &ll band sau
suards. They were selechbed after careful evgluation of

catalogs, data, and descriptive literature supplied by the
z’_ H

manufacturer,

nufacturer: Phe Tannevitz Vorks,

Kachlines Iodel P=-Il (Sece UVigure 17)

Manufacturcel!s Cuard, Tvne and Ingtellstion: A1l moving parts
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are enclogsed either by the frame casting or by heavy clrcular
sheet metal guards. Complete znd speedy access to all parts
covered by the guards is aceconpllished by swingiﬂg the doors
open,

A patented pneumatic siphon sysiter removes all dust from
under the table. A foot treadle brake is located on the
lowér wheel bub. This brake, unlike the brakes on other saws,
stop both bottor and top wheels. This saw provides a gezred
hand wheel for raising and lovering the sunide post. Guards

on the gulde posts are of narrov steel vhich casts no shadows

on the work,

Function: The operator is protected from all woving
parﬁs-except at the point-of-operation. The heavy steel
wrought guards are rigid, vibration proof and unbreakable.
Trey offer the best protection against blade breakage. The
counter balanced gulde post is esasily adjusted to care for
varying thicknesses of stock. A spring tension lever with

&

indicator showing proper sav tension is previded as a pre-

a4

caution agalnst blade breakape.

Analysiss This band saw probably includes wore recom=
nended safety features than any other machine studled. 1In

addition to enclosing all moving parts, this saw 1s eqgulpped

{"S

with & patented synhon dust dizcharge systen which utilizes
the air current generated by the savw to remove all dust.
Tre Tamewitz band sav iz the only saev manufactured with

fncbraﬁlyeﬁ vhéei ‘brakes interiocked with the power cut-off.
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DOTTED LINES SHOW ACTION OF AUTOMATIC POWER SHUT-OFF BRAKE

TANNEWITZ BAND SAW
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In event of the saw blade breaking, the saw tension lever
automatically snaps back into its original position. This
presses a switch button which shuts off the power and auto-
matically stops the wheels., A conveniently located foot
treadle brake interlocked with the power control is used for

stopping the wheels under ordinary circumstances,

Limitations: This band saw has many safety features, but
leaves the point-of-operation unguarded. If properly located
in a well illuminated shop, the built in light is not needed,
but it 1s well to include this feature.

Manufacturer: The Surty Company.
Machine: Surty Band Saw Guard No, 100 and Surty Automatic

Point of Operation Band Saw Guard. (See Figure 20)
Manufacturer's Guard, Type and Installation: The Surty
Company designs and manufacturers guards which will fit nearly
all makes of band saws. The Band Saw Guard No, 100 is con-
sidered 100 per cent safe because of the automatic aluminum
shield which encloses the wheels. The all steel point-of-
operation guard gives positive finger protection yet provides

a clear view of the work at all times,

Function: The mesh guards which enclose the wheels
prevent personal contact., An aluminum roller guide prevents
the saw from running off the wheels. The point-of-operation
guard provides finger protection.

Anglysis: The No. 100 Band Saw Guard has an aluminum
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shield covering the front and side of the saw., A steel

band covers the top of the wheel, thus preventing flying
pleces of the broken blades. The automatie poinb—of-operatimd
guard rides on the materlal., It is fitted with four roller
bearing and is counterweighted so that the slightest pressure
of material raises the guard. The long nose angle permits
easy insertion of the material. The rear péft is rounded so

that there is no drag on the material in any direction,

imitations: Thé-band saw guard No, 100 provides pro-
tection for only one side of the lower wheel, There 1is no
automatic tension device or electric light furnished with this
equipment, The line of work is shadowed by the base of the
point-of.operation guard.

Manufacturer: Flohr Manufacturing Company.
Machine: Automatic Band Saw Guard. (See Figure 19)

Manufacturer's Guard, Type and Installation: This automatic
point-of-operation guard will fit any size band saw. Built
of steel and fully adjustable, it is fastened to the channel
guards of the guide post,

ction: This guard furnishes adequate finger protection
from the moving blade. It is impossible for the operator to be
injured in case of a breakage. It provides automatic protec-

tion for the back and sides of the saw,

Analysis: This steel constructed guard is fully adjustable
and 1s easily attached or removed. The wooden fingers of varying



POINT-OF-OPERATION GUARD
DESIGNED BY
HAROLD BILLINGHAM

FIGURE 18

AUTOMATIC PROTECTION ON !
BACK AND SIDES OF SAW

OPEN FRONT
PERMITS VIEW
OF WORK

FIGURE 19
FLOHR POINT-OF-OPERATION GUARD

LONG NOSE
ANGLE

ROUND BACK PREVENTS DRAG ON STOCK

FIGURE 20
SURTY #100 POINT-OF-OPERATION GUARD
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lengths will actually provide pointeof-operation protection,
It affords ample clearance from the stock and the automatic
feature gives protection from back of the saw as well as the

sides, The open front construction permits a view of the saw.

Limitations: This guard appears to be cumbersome and to
shade the line of work, Unless the machine is equipped with
a built in electric light, this shadowing may cause an

improper cut to be made.

C. Conclusions

Great progress has been made in safeguarding the band
saw, Instead of having crude built on guards, the band saw
guards are designed and built into the machine itself. Lack
of kickback dangers and the complete guarding of all movable
parts except the point-of-operation makes the band saw one of
the safest of all woodworking machines.

To be consldered adequately guarded, both the upper and
lower wheels of the band saw and the entire saw run must be
encased in metal guards, A guide post with channel guards
should provide protection for the downward travel of the blade
between the upper wheel guard and the table. Providing a
breaking device and a means of proper waste elimination would
greatly reduce the accidental injuries chargeable to the band
saw,

Although considered one of the safest of all woodworking
machines, the band saw can not be considered completely safe

until a guard is devised which encloses the point-of-operation
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without limiting visiblillity and yet eliminating the possibility
of careless contact with the blade. Furthermore, accidents
will continue to eoccur until a method is devised to protect

the operator in all cases of blade breskage.



CHAPTER VI
THE SURFACER

The planer or surfacer differs from the jointer in that
stock 1s fed into it by mechanical means and is planed to
uniform thickness. The jointer is hand fed. This machine
differs from other woodworking machinery in that only one
operation is performed on it. This operation is planing to

thickness,

A., Preliminary Considerations

The single surfacer or planer is considered one of the
safest woodworking machines to operate. Because of this, very
little statistical information is avallable., A table compiled
by the officlals of the United States Department of Labor shows
that 20.8 per cent of all woodworking machine compensated
injuries in the Stats of Wew York were caused by surfacing
and edging machines, Of the 1,086 injuries, 80 per cent were
produced by the jointer. The remaining 20 per cent were divided
between tenoners, planers, moulders, stickers and edgers.
Although the machine is considered safe, 1£ is well to remem-
ber that accidents can and will happen if carelessly operated.

If an accident occurs on this machine it may be of a serious

1 United States Bureau of Labor Statistics, Department of
Labor, Bulletin 67, Safety Subjects. 1944, page 93.
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nature,

Types of Accidents: The chief hazards encountered while
using the surfacer are getting the fingers caught in the rollers,
knives flying out of the machine and the danger of kickbacks.,
It is not often that the operator becomes careless enough to
get his fingers in the knives. This usually occurs when the
operator is tryihg to clean the sawdust from the feed table or
trying to plane too short a plece of stock. The shortest plece
of stock to be planed-should be at least 14 inches or two
inches longer than the distance between the rolls in the bed.

The danger of kickbacks can not be entirely eliminated by
mechanical devices. Kickbacks occur when trying to plane
stock of varying thicknesses at the same time or planing
pieces shorter than 14 inches., This is especially dangerous
if the operator is stooping down and looking into the'machine.
The high speed of the cutting knives ocecasionally cause chips
to be thrown back with great violence.,

Types of Operations: Table VI lists the types of work
that can be done and the hazards encountered while using the

surfacer,

Types of Guards Regquired: Existing guards and careful
instructions in how to operate it méke the surfacer a compara-
tively safe machine., A properly guarded machine should have
the cutter head completely enclosed in solid metal guards
which should be kept closed when the planer is running. There
should be a good exhaust from the cutting heads.
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TABLE VI SURFACER ANALYSIS

e ——

Types of work Hazards
deone Encountered Prevention

Surface planing Kickbacks striking If glaner is equipped
operator in legs with sectional feed

Narrow boards or groin. rolls, feed narrow
planed to exact boards at lateral
width while held Kickbacks striking intervals of 3" to 5".
upright by two operator in face

side guides or eye as he looks Stand to one side out

into the machine. of line with the
board travel,

Fingers or hand

caught between If solid feed rolls

in-feed rolls. are being used, never
plane-boards of
varying thickness
at same time,

WMever bend down to
look into the surfacer
while it is running,

When the rolls grip
the board, let it go.

Do.not push with the

‘ hands a short piece
that is stuck in the
machine.

Do not attempt clean
shavings from the
table while the
cutter is running.

Install guard over
in-feed rolls,
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All woving parts such as
gears ele., should be guarded
guardsa Feed rolls should be
or bar vhich v
keep the Tingers
by kickbacks, the operator

line of the board travel.

B. Analyses

7111 allow boards

out of thé rollers,

helts, pulleys, chain drives,

't metal or hesavy mesh
guarded by a wide metal strip
to pasa through but which will

To avoid being struck

should stand to one side out of

Jelected Guardg

AT A Dt

Only &

surfacer. After carefullying

small amount of material is available on the

studying wmanufacturers?

alogs and illustrated materials, the followlng surfacing

machines were selected for study. The machines lected show

clearly the various safety features of the surfacer,

Fanufacturer: Surty Uanufachturing Company.

fmehine: Sectional Safety Stop. (See Figure 22)

Tanufacturer's A steel sectional

Guard, Tyne and Installation:
ston is installed in front of the feed rolls on the single
surfacer planer. It 1s especially adapted and recommended for

s0lid roll planers,

Function: The sectional safety stop is installed so as

to clear the table by one-eighth of an lach. The automatic

adjustment of the dogs perwmits the handling of any thickness
of material,

It »rovides kickback safety and rakes it almost

impossible for the ornerator to pget his hand into the rollers,

This is one of the very few guards available for installation
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on a surfacer.

rsis:s The sectional safety stop is made up of
swinging steel dogs. When the stock is pushed toward the rolls,
the dogs swing back, The single sharp point of each section
digs into the lumber and prevents it from being thrown backward.
It 1s especlally effectlive when short stock is being planed.

Limitations: This guard is adaptable to all styles and
makes of planers., It appears to have the point-of-operation
well guarded. One of the chief drawbacks is trying to
straighten stock while the machine 1s running. If a piece of
stock is caught at an angle it can not be straightened with a
strong pull., The dogs gripping the board will force the oper-~
ator to shut off the power and lower the bed in order to remove

the stock and start the cut over;

Manufacturer: Parks Woodworking Machine Company.

Machine: Parks No, 20 Planer. (See Figure 21)
Manufacturer's Guard, Type and Inst tion: A strong sheet
metal guard covers the cutter head. All power transmission

apparatus is enclosed,

Function: The steel guard over the cutter head prevents
contact with the knives, It also serves to deflect the shavings
and throw them on the floor., The steel and semi-steel frame
protects the operator from all of the moving parts except the

in-feed rolls which constitute a serious hazard.
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FIGURE 21

PARKS NO. 20 PLANER
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FIGURE 22

SURTY SECTIONAL SAFETY GUARD
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Analysis: The steel guard and shavings deflector cover
the head and can be easily removed for accessibility to the
working parts., The frame 1s made of steel and semi-steel
construction. All power transmission apparatus is protected

inside the frame.

tations: This machine is typical of the surfacing
machines found in the woodworking shops of today. The feed
rolls are badly exposed. The feed roll and chip breaker are
solid rather than sectional., Sectional feed rolls are con-
sidered to be safer, There is no provisions made to take care
of the kickback hazards. A plece of angle iron 3/16"x23"x2in
and three inches longer than the capacity of the machine,
fastened to the shaded surfaces (Figurelzl) will guard the
feed rolls; or the Surty Sectional Saf;ty guard may be installed

here,

ufacturer:s Oliver Machinery Company.
Machine: Oliver No, 299 Single Surface Planer. (See Figure 23)
Manufacturer's Guard, Type and Installation: Metal guards
protects the feed rolls and knives. All revolving parts,
except two universal Joints, are fully enclosed in cast chambers.

Function: The machine guards comply with the safety
stﬁndards. They protect the operator from the cutting knives
and power transmission apparatus; The sectional chipbreaker

provides greafar safety than the solid chipbreaker.

Analysis: The Oliver No. 299 is provided with a sectional
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feed roll and sectional chipbreaker. The feed roll consists
of twelve two inch cast steel sections mounted on an alloy
steel forged spider. This affords greater protection while
surfacing narrow boards. The sectional toes of the chip-
breaker are two inch cast steel forms,

The attached knife grinding and jointing device allows
the knives to be sharpened without removal, This keeps the
knives in a true position. All electrical and mechanical
control is centralized at the front of the machine., Start and
stop buttons control.the cutter head and feed rolls., The
master stop button disconnects both cutter head and feed motors

and applies brakes to the c¢ylinder for a quick stop.

tations: The sectional feed roll and chipbreaker
serve to prevent kickbacks. No device prevents the operator
from getting his fingers into the rollers if he attempts to
clear the bed of shavings while the machine is running. Note
the exposed in-feed rolls shown by the several arrows in
Figure 23, This construction will allow hands to be caught
and pulled into the machine, By installing a plece of angle
iron $"x13"x2}" on the surface crosshatched, with the 2"
surface in the horizontal plane, these rolls may be completely
guardedj or the Surty Safety Guard (See Figure 22) may be
installed.

C. Conclusions

The planer or surfacer is a machine which planes boards

smooth and to an even thickness., The modern surfacer is a
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powerful machine with a casting, between the sides of which a
heavy taﬁle can be raised or lowered, a cutter head mounted
over the table, and four feed rolls making up the main parts.
The surfacer may be equipped with two cutter heads which plane
two surfaces at the same time; or it may have a single cutter
head which ﬁlanes only one surface., The latter is the most
popular for use in the high school woodworking shops and small

cabinet shops.

Safety Measures: The surfacer is considered one of the
safest of all woodworking machines, but no machine can prevent
accidants without the cooperation of the operator, The sure
facer may be operated safely if the operator will practice a
little personal safety. Fewer accidents would occur if the
operator would remember the following things:

1. The operator must always remember to stand out of

the 1line of the board travel. This avolds kickback
injuries.

2. Never trg to plane a board that is less than 14 inches
in length.

3« Boards of varying thickness should not be planed at
the same tinme,

4, One surface of a warped board should be planed
straight on a Jointer before it is put through the
surfacer.

5. Do not look into working portion of machine when it
is in operation.

Frequently a board gets caught and jams the mechanism,
If the board 1s long it may be straightened with a quick side-
wise pull, If too short or too wide a plece of stock jams,

the machine should be stopped, the cutterhead raised, the stock
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removed and the table réset.

Kickbacks: Kickbacks create the greatest hazard.
Although not too frequent, or of a fatal nature, these kick-
backs can cause severe injury. MNechanical devices will not
entirely prevent these kickbacks, If the operator will stand

to one side and have a helper, many kickback injuries will be
eliminated.

Reaching Over Small Machines: With the availabllity and

use of small surfacers, those with capacities of 12", 14", 6 18",
24" etec., the operator is inclined to reach over the machine
to receive the stock as 1t comes out of the machine., This act
defles all safety rules. There is a possibility of the operator
slipping and falling into the machine or getting chips in the

eyes. To require the.use of a helper would eliminate this
practice.



CHAPTER VII
GUARDS FOR USE ON THE SHAPER

The shaper 1s a machine used for rabbeting, grooving,
fluting, beading, and shaping all kinds of moldings. It is
one of the most useful of all woodworking machines, but also
one of the most dangerous., The high speed of the cutter head
and the danger of flying knives puts this machine on the
highly hazardous list.

Shapers are made in types and sizes varying from the
‘large production type with two spindles to the small bench
aﬁd portable types. Because of the wide variety of uses, this
machine 1is 1ndisp§nsab1e to industries which specialize in
woodworking.

A, Preliminary Considerations

Safeguarding the shaper presents a very difficult problem.
Bécause of the varied types of work performed on the shaper, a
variety of guards must be devised and used. WNo single guard
can be adjusted to fit all the protection needs of the operator.
The guards available are not incorporated in the machine. They
must be installed separately and are usually rurnisheﬁ on

speclial order and at additional cost.

Types of Accidents: Of the 5,235 compensated woodworking
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injuries reported in New York Stéte in 1944,1 7.3 per cent
were shaper injuries, The principle danger comes frém hands
striking the knives. Severe accidents are caused by broken
knives being thrown. Although there were no fatallties in the
reported 7.3 per cent previously mentioned, broken knives mﬁy
be thrown with sufficient speed and force to kill a person
standing a considerable distance from the shaper.

Table VII shows the type of work, accidents, and accildent
prevention activities relative to the shaper.

Types of Guards Regquired: Guarding the wood shaper is a
very difficult problem., Because of the varipd works for which.
this machine 1s adaptable, more than one guard is necessary.,
To protect the fingers, a number of guards are avallable, All
of these should cover the spindle and knives and clear the
table just high enough for the stock to pass between the table

and the guard. The American Standard Safety Code for Wood-
work1g52 contains a recommendation for guarding the cutting

head with a cage or adjustable guard. This shall be so
designed aé to keep the operator's hands away from the cutting
edge, The dlameter of tha circular shaper guards shall be not
less than the greatest diameter of the cutter.

1 United States Bureau of Labor Statistics, Department of
Labor, Bulletin 67, Safety Subjects. 1944,

2 American Standard Safety Code for Woodw Machinery.
American Standards Assoclation, Approved February 25, 1944,



ACCIDFNT ANALYSIS OF THE SHAPER

TABLE VII
Type of work Accident
Hazards Prevention

Cutting grooves
and rabbets on
straight stock,

Shaping or
molding a straight
edge.

Making a rule
101ﬂt.

Fluting and
reeding.

Shaping curved
edges.,

Planing edges b
use of a template.

Flying knives
caused :y im-
pro nstal-
1at¥§§ and broken

knives. See that knives are
well balanced as to
height, and width
before starting the

Use a fence or jig
whenever possible.

Careless cone
tact with the

knives. machine,

Inadequate

training of the Do not wear loose or
operator., ragged clothing.
Backing-up :
material pull- Tuck in necktie and
ing the hands roll up sleeves,
into knives,

Do not attempt to
Improper setting shape small pieces,
of machine as to

floor and work- Have ample floor

ing space. space to care for the
largest materials to

Improper be used. Use helper

clothing. when helper is needed.

Kickbacks due
to starting
work at middle
instead of at
end.

Never “back up."
Stop the machine and
start again,

Start machine in a
serlies of short starts
and stops until
required speed is
reached,

Use braking device to
stop revolving spindle
instead of the hand,

Use solid cutters if
possible.,
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TABLE VII (continued)

Type of work Accident
Hazards Prevention

Iepg.major portion of
tter below top of
shaper table.

Always use cover
guard., Use manufac-
tured one if avall-
able, otherwise devise
one of wood,

The best prevention against thrown knives is to use the
solid cutterheads. The cost may be greater but the safety
value is greater also, When loose knives are used, the
engineering staff of the Industrial Division of the National
Safety Council offers the following suggeations.3

1. Knives must be of the best obtainable shaper steel,
purchased according to rigid specifications.

2. Shaper knives must be set only by a fully qualified
shaper man,

3. Knives and grooves in the collars must fit perfectly
and be absolutely free of dust.

4, The two knives in the shaper must balance perfbctly.
They must be weighed against each other in a beam
balance every time they are set.

5. Shaper knives must not be used after they have become
so short that the butt end does not extend beyond the
middle point of the collar.

Nationn e y g§£!!?§%2§ﬂ§%E§§% %Iflno s. girfiﬁafésa!
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6. Deep cuts should be avoided. It is more efficient

and safer to take two light cuts than one heavy one.

7. When starting a shaper, the operator should apply

the power in a series of short starts and stops so
as to bring the spindle up to operating speed slowly.
While doing this, he should watch and listen care-
fully for chatter or other evidence that knives are
out of balance,

The use of jigs while shaping narrow or thin stock will
keep the hands away from the knives. It is a good policy
for a 1limit to be set on the minimum width of stock to be
shaped, Some shops use a six inch minimum, other use a

twelve inch limit,

B. Analyses of Selected Guards

After carefully considering available material, we find
that all shaper guards serve the same purpose., The guards
may vary in design. The following guards are examples of the
most popular shaper guards.

Manufacturer: Greenlee Brothers and Company.

Machine: Shaper Guards. (See Figures 24, 25, 26)
Manufacturer's Guard, Type and Installation: This company
makes various types of hold-downs, guards, and rubber rings to
meet the requirements of a great varlety of shaping operations.
The guards are attached to a common standard which is bolted
to the table., Vertical adjustment is made by means of a hand
wheel, Horizontal adjustment is made by adjusting two sliding

arms with thumb screws. These arms support the hold-down bar.

ction: These guards make shaping more accurate and



FIGURE 24
HALL SHAPER GUARD AND RUBBING COLLAR

FIGURE 25
VARIETY SHAPER HOLD-DOWN GUARD

FIGURE 26
GREENLEE GUARD FOR SQUARE CUTTER HEAD
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prevent accidents., They serve as a hold-down for the material
being shaped. They prevent careless contact with the knives.
All seem to be too flimsy and of inadequate guarding coverage.

Anglysis: These guards are simple in design and con-
struction., They give some protection for most shaping opera-
tions. They serve as a hold-down yet do not obstruct the view
or trap waste products. The heavy sheet metal guards shown in
Figure 27 are used on square-head cutters. They are quickly
adjusted to take care of changes in work to be shaped.

Limitations: These guards do not furnish any protection
against broken knives., The presence of these guards hinder

the changing and adjustment of the knives,

Manufacturer: J. D, Wallace and Company.

Machine: No. 18 Shaper. (See Figure 27)

Manufacturer's Guard, Type and Inst tion: The spindle
guard is a hat shaped guard., It is clamped to the edge of the
table and projects over the spindle., It is cushioned with a
spring for vertical adjustment. The adjustable iron fence

fastened to table with screws serves as an additional guard,

Function: The guard encircles the upper portion of the
spindle and knives. It serves to protect the fingers, The

all over cup serves as a guard against flying knives,

Analysis: This aluminum guard 1s detachable and may be
used when shaping with rubbing collars as well as with the
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FIGURE 27

WALLACE SHAPER NO. 18
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fence. The guard may be swung back over the table while the

knives are being adjusted or changed.

Limitations: This machine has no brakes or automatic
stopping device. The guard cuts down the visibility of the
cut, No means of waste exhaust is provided. The guard fur-
nishes some protection from broken knives but aluminum casting
will not withstand too much pressure, The cup rests on the
stock but the spring load prevents it from being classified as
.a hold-down, It can not be fastened rigidly in one position,

acturer: Flohr Manufacturing Company.
Machine: Automatic Shaper Guard. (See Figure 28)
Manufacturer's Guard, Type and Installation: A box type guard
is attached to the back of the table. Vertical and horizontal
adjustments are easily made. The cutting aperture opens to
take care of the largest shaper blade. A pressure foot with a
reversible kickback finger is attached to the guard arm.

Function: This guard is the latest development in
protection from shaper accidents. The box encloses the head
and serves as a protection against flying knives., Personal

contact with the knives 1s almost impossible.

alysis: This guard is suitable for any style or shaper
type of work. It is made in sizes to take from 4 inch to 12
inch heads., A sliding pressure-~foot-tension equipped with
springs holds the work firmly to the table, This spring allows
for sliding variations in thickness of material., The kickback
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finger attached to the pressure bar prevents a kickback of
material by the knives, This feature has never before been

incorporated in a shaper guard.

Limitations: This guard seems to furnish complete
protection., It completely cbstructs all view of the work,

The parts seem light in construction,
Cs onc ons

There have been only a few changes in the design of the
shaper in several years. All major changes have been made
to make the machine safer, rather than alter the fundamental
principvle of the construction and operation.

0f the two major problems which confronted the safety
engineers, the problem of safeguarding the source of power
transmission apparatus has been more nearly completed. The
introduction of the individual motor drives to replace the
belt and pulley drives make it possible to enclose all moving
parts within the machine frame,

The prohlem of guarding the point-of-operation has not
been so easy to solve, The development of a braking device
to stop the spindle has eliminated the practice of stopping
it with the hand. The introduction of the solild cutterhead -
is a major forward step. This cutter 1s recommended by the
National Safety Council to replace the separate knives. This
eliminates the possibility of accidents from broken and thrown
knives. Many safety collars are being used to keep the fingers
away from the knives.
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What the Guard Must Do: To be considered adequate, the
shaper guard must do three things. It must prevent flying
knives; it should completely cover the knives to protect the
operator's hands; and it should serve as a hold-down for the
stock and should help to prevent kickbacks.

Existing guards for covering thé point«of-operation
include the box guard, (See Figure 28) the variety hold-down
(See Figure 25), the bell guard, the ring guard, (See Figure
29) and the cup guard.. (8ee Figure 27) All these keep the
fingers from the knives when shaping ordinary stock. In
shaping short pleces or thin stock, special jigs can be made
and used successfully.

Most shaper guards are furnished as extra equipment and

at additional cost. Because of this practice,' operators rely

more on their own knowledge of operation rather than on guards,

It is possible that some operators may work for years without
an accldent. It is also possible, that if the attention is
allowed to stray for one second, a serlous accident may occur,
Practical advice would be to use all safety guards as well as
practice safety filrst.
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FIGURE 29
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CHAPTER VIII
GUARDS FOR TOOL GRINDERS

Tool grinders are generally considered as metalworking
machines. FHowever, most woodworking shops, especlally those
that make use of a number of hand tools, are equipped with
tool gfinders. High school woodworking shops are usually
equipped with tool grinders,

Accidents on the tool grinder are very infrequent if
the wheel is properly used, cared for and protected. They
are not to be considered too safe though. The speed with
which the machine operates increases accident possibilities,

A. Preliminary Considerations

The most important parts of the tool grinder are a stand,
one or more grinding wheels mounted on a spindle, and an elec=-
tric motor. The grinding wheels are usually known as emery
wheels., This name is incorrect, however, because very few are
made of emery., The majority are of artificially made abra-
sives such as carborundum and some bonding material. These

wheels can be very hazardous if subjected to abuse,

Types of ents: The statistical data available on
abrasive wheel accidents include. the metal-working industries.
No data areavailable which pertains to woodworking shops alone,

The eyes receive the brunt of grinding wheel injuries.
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Flying particles and sparks cause injury and infection to the
eyes. Too much can not be said about the necessity of fur-
nishing and insisting upon the use of protective devices for
the eyes. Injuries from broken wheels are less frequent than
eye injuries, but are usually very serious. Broken wheels

- may result from over speeding, improper mounting'and improper
use., Burns and abrasions occur when the operator comes in
contact with the turning wheel. Where tool grinders are used
" constantly, the dust creates a respiratory hazard. This does
not happen in small shops or high school woodworking shops
where the tool grinder is used only occasionally.

Types of Guards Required: The manufacturers of tool
grinders are reallzing the importance of user safety and are
giving it their fullest attention:. They have accepted the
safety codes as approved by the American Standards Associations
and are making their machines in accordance with them,

Eye injuries are prevented by the use of goggles and
shatter-proof glass shields over the grinding area. Goggles
should be worn eveh for short grinding jobs. All grinding
wheels used in ordinary shops should be equipped with non-
shatter glass shields, These shields fit over the grinding
area and are equipped with a light to illuminate the work.

The grinding wheel should be protected with a hood. This
hood should have a cutting aperture of not more than 90 degrees,
This hood should be of adequate strength to hold a bursting
wheel, An adjustable lip is attached to comﬁensate for the

wear of the wheel and to act as a spark arrester,
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Tool rests should be securely mounted and adjusted to a
distance of not more than 1/8 inch from the wheel. These
rests should be shaped to fit the contour of the wheel, They
will help prevent wedging the work between the grinding wheel
and the hood,

B, Analyses of Selected Guards

In selecting guards to be analyzed, attention was given
to those which would be suitable for use in the woodworking
shop. These guards were selected after carefully considering
the safety features of each. Manufacturers' catalogs and

{llustrated literature furnished the source of information.

Manufacturer: Delta Manufacturing Company.

Machine: Delta Bench Type Motor Grinders. (See Figure 31)
Manufacturer's Guard, Type and Installation: The abrasive
wheel guards are made of heavy cast iron with steel side
plates. A steel spark guard is attached to the wheel guards
and 1s adjustable to take care of the wear on the wheel.
Tool rests are slotted and fit closely to the face and sides
of the grinding wheel. The tool rests are also ample in size.
They are adjustable and can be moved in as the wheel wears
and becomes smaller in diameter. Safety eye shields of
generous size are provided as standard equipment with all
Delta tool grinders. These eye shields are lighted when the
machine is turned on, The dust is exhausted through chutes

at the rear of the wheel,
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ction: The heavy wheel guards are designed to
protect the operator from the dangers of broken wheels,
flying particles, dust and grit. The tool rests extend along
both sides and across the face of the wheel, They are fully
ad justable vertically and horizontally. The eye shields are
equipped with shatter-proof glass. Twin lights are included
with the shield to 1lluminate the work,

lysis: The grinding wheel is completely enclosed
except for the actual working portion which 1s exposed by a
90 degree opening in the hood. Removal of the wheel guards
permits changing of the wheel. The hood, adjustable spark
guards, and the eye shields afford adegquate protection from
broken wheels and flying sparks. The eye shield is equipped
with twin lights which illuminate both sides of the work.
They are wired to the motor switch so as to go on and off

with the motor operation.
The Delta Company furnishes several safety devices at

additional cost, Among these we find attachments to be used
in drill grinding, plane bit grinding and a holder for tool
dressers, A dust collecting machine is é very important
addition to any safety program, This box is attached to the
dust chutes of the Delta grinders by means of long tubes.

Limitations: The Delta tool grinder is completely
equipped for safe operations. It furnishes complete protec-
tion to the operator. The water cup could be more conven-
iently located, Placing it between the two wheels would make

it accessable when working on either wheel. If the cup were
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locatad here, it should be rmounted below the motor suiteh.
3
Thin used in the voodweriking shop, 1s

vever, the speed is

too great to obtain best grinding rosults on »lane bLits,

fanufacturer: Oliver Machinery Conpany.

Taching: Oliver Mumber 585 Orinder. (See Pisure 32)

Danufacturer!s Guard, Tyne spnd Installation: All gears and

@

bearings are cenclosed vwith cast iron covers. 4 steal hood

Q

pith & 90 degree ovening cvovers the emery wheel. The emery
cone, used to grind inside curves of bools, is enczsed in a
stecl guard. Yhen not in use, the gusrd completely covers

the cone. A& richt angle toal rest on the emery vheel permits

grindiaz on the side of the wheel. 4 tiliing table equipned

with & soecizl tool holder 1s attached in front of the oil

Function: The hood guard and tool rest of the emery
vheel protects against broken stones and flying sparks. The
tool holder for the oll stones hold chisels, plane bits and

other srmall tools and prevent them from Jamming the vheels.

of two oilstoac wheels, one enery wheel, one enery cone and
one leether strovniag wheel, The ollstone wheelsg, once of

1l one of fine abrasives, are used to sharpen small

systen v ith special winers

[

tool table for the ollstone
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fhe enoary wheel 1s uged for genersl dry gricdiag.

Limitations: The emery wheel 1s not equipped with a
spark lip. The tool holder does not conforr with standard
regulationg, The right angle rest pernits grinding on cne
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of the wheel only. The gye shield is furnished as extra
equipment, It is not eguinped with non-glare lights. 7This
item should be included as standard eguiprent. Yo provislons

are mads to exhaust the dust., The water cup of the enery

vheel i3 net detachable and would be hard to keep clean.

C. Conclusions

he prinding wheel is one of the oldest of all rachines,
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It has developed from the hand-onperatad grindgiones with

natural saadstone vheels to o poverful ¢ call

octr

‘_5
&
fode

L

driven

ith many useg. The nodern abrasive vheels are

delicats, and dynamically balanced. They are made of abrasive

narticlos which are held fogether by an artificial or natural

yrre

nlneral or nadural erpanic bond. They must be carvelully

¥

fitted, and nroperly cared for or they may becose very

Guarding the Tool Grinder: The American Standards

Association has set upn & code on abrasive wheels. These
standards have been accepted by manufacturers and most users.
In states vhere safety ecdes.exist,’this code is generslly

accepntad,
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arovided with nrescrintion

vithh a hood, proforsably

one vwhieh covers the end of the snindle. %he opening in the

‘hood shoul? not be too lurse. ool roests sh@ﬁld be wrovided.
The abrasive vhecl, 1ike any other tool, needs a peri-

el

ofiesl eleanine, The pores sorobines clog with dust and
anrticles of steel, These ternd to dull the stone and cause
trnroner eutting, They should be cleaned with a dressing
stone or heated in an oven.

any feel that senll abrasive vheels are not as
hazardous as large ones and deo not reguire as wuch protection.
This 18 a mistake. The pileces of a srmall stone are throwm

vith the sare velaclty as thoze of the large stene and can

The tool rrinder will be comnletely safe 1T ve consider
the folloving:
1. Careful selection and mounting of wheels.

2, Proner use of and cars of the stone.

o
€

Veoaring of gogrles,

-3
&

tleine nrotective devices furnished vith the mochine.

5.  Complete iwatruction to operabtor on &
=

weds and tynes
of wvorlk to J@ serforned on the tool 1

r v)ﬂ;;ya



CHAPTER 1IX

SAFLTY EDUCATTON THROUGE VISUAL AIDS
AMD PERBOVNAL PROTECTION

Acecidentes will continue to occur, even witﬁ all
nachinery carefully guarded, uatil all wachine operators are
completely salfety consclous. Visual aids and nersonal protec-
tion eguipment are used to educate the operators in effective

safety measures

A. Yisual flds

Visual aids command the attention of the students,
inerease interest snd causes students to want to learn., A
nerson who bags been taught through visual aids will renomber
the facts ruch lonrer than one that has been taught by the
ouestion-ansver method, The most effectlve mediums of visual
education are the bulletin beards, nmotion plectures, safetly
literature and safety signs.

1. DBulletin Boards: This is the most videly used of

all visaal aids., These boards, properly located, lighted and

ntained can serve as one of the rost effective wueans of

getting across Ffeby messages. The booards should be attrac-
tive, “They should be vell lirhted and the displays protected
by glass. f{reen has been found a practical color for the

boards, This color is casy on the eyes and does not show

dirt or need renzinting so often.
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FIGURE 33
BULLETIN BOARD

FIGURE 34

MOVIE PROJECTOR AND SCREEN




To make a bulletin board effective, the posters should
be changed as freguently as possible. The posters should he
carefully selected as to the needs of the departrment vhere
they afe disnlayed. (8See Fisure 33)

2. Yotion Picturesg: Dvervone knows that a picture is

nore effective than words, thus motion pletures and filnm

strins play an imvordant part in visual education. Through
these mediums, safety practices are depleted so forcefully

that thay mely a lasting dmpression on the nind of the observer.
& number of safety films may be bought, borrouved or rented from
rany sources, Catalogs listing nationally distributed films
way be obtained without charge from the THatlonal Safety Council
and frow film producers. (See Flgure 34)

3. Safety Literature: Hew safety books, pamphlebs, and

cther publications are constantly appearing in nrint., %hese
are listed each y=ar by the Tational Jafety council in & book

ealled Industrial Safety and Heglth Bibliosranhy.

4, Safety signgss Bafety signs are included in the

posters used for bulletin board disnlay. They are, however,

g

not confined to this particular us Safety signs may apvear
vherever an accident 1s likely to occur.

Safety signs should be easily seen. They are best seen
whenblocated at or below the eye-level, They should be in
beld, simple lettering. “he message should be short yet not
as brusgue asg aﬁ order.,

Color has g great deal to do with the make up of safety

signs. The color red is associated with danger, yellow with
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caution, green with safety instruction, and black with
direction signs, The red danger signs should be restricted
to such serious hazards as high voltage, explosives, chemicals,
ete, |

According to the American Standard Association specifica-
tions, signs should be made up as follows:!

1. er signs shall have a white background. Word
all appear in white letters on a red oval
inside a black retangular panel, 8ign wording should
be black letters on the white background. Danger
signs should be used only where an immediate hazard
exists. (See Figure 35)

2. geﬁﬁ%gg si shall have a yellow background. Word
ION"™ shall appear in yellow letters on black
rectangular panel. Sign wording should be in black
letters on the yellow background, Should be used
only to warn against potential hazards or to caution
against unsafe practices. (See Figure 36)

3. g;;ectioggg's g shall have a white background,
ARR should be in white on black panel. Wording
in arrow or below panel should be in black. Used

to indicate way to locatlons; exits, fire excapes,
stairways, first aid rooms, etc. (8ee Figure 37)

4, Informational signs may be of a varlety of designs
and_colors*hexeept that neither red nor yellow shall

be used., ey convey information not necessarily of
safety nature, but tend to avoid confusion and mis-
understandings. (See Figure 38)

5. Safety instruction signs should have a white back-
ground, If such words as "THINK"™ of "SAFETY FIRST"
are used, they should be in white letters on green
rectangular panel, £ign wording should be in black
letters on white background. Should be used for
general instructions and suggestions relative to
safety measures., (See Figure 39)

B American Standards Association Specifications for
Industrial Accident Prevention Signs, Z 35:1, 1941.
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FIGUP.E 35

DANGER SIGN

FIGURE 36
CAUTION SIGN




FIGURE 37
DIRECTIONAL SIGN

INOTICE]

WE WANT TO PROVIDE A SAFE
PLACE FOR EVERYONE EMPLOYED
IN THIS PLANT

REPORT ANY
DANGEROUS CONDITIONS
T0 YOUR FOREMAN

EVERY ACCIDENT NO MATTER
HOW SMALL MUST BE REPORTED
TO YOUR FOREMAN AT ONCE

XTI

FIGURE 38
INFORMATIONAL SIGN

— E THE —

KEYNOTE
SAFETY

CLEANLINESS
ORDER
a~moa PLACE For
EVERYTHING
ARE ESSENTIALS OF
SAFETY

FIGURE 39
SAFETY INSTRUCTION SIGN
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B. Pergonal Protection

Personal pfnt@ctlve aguin ﬂaﬂ% shaul& be considered as a
defense against accidents. Personal protective ecuipnent
rafers to that which mﬁy and should he worn to protect the
body. This includes protection for the eye, ear, head, Toot,
respiratory system and safety clothing.

Since safety clothing has véry little to do with the high
schioel voodworking shop, such eguipment w111l be discussed only
hriefly in this chapter.

1. ZIye Protection: Several met%ouq have been desipgned

to protect the eyes from flying objects, ecrrn ive substances
and harrful rays. OF these methods, gogiles hold first place.
Gtoggles should be well fitted, afford clear vision and be easy
to clean. Gogoles Find a place in the woodworking shop vhen
tool grinders are used,

Face shieldsare rade of plastic and protect the face from
sparks as ln gpot weldihg,‘ The nlastic sheet should be none
flamable, free from scratches and flavs vhich will cause dis-
torted vislion. Acid hoods give the most cormplete protection
if wade of soft rubber or rubberiged fabric vith a glass or
rigid »lastic window, (Seo Fipure 41)

#

2., Head and Hair Protection: Safety hats are used for

hend protection against falling objects. These hals are made
of a hard shell supnorted upon a cradle to keep the shell away
from the head and cushion the hlog if the top is struck. Yany
industries furnish these as a part of thelr safeby progran.

(’3‘.;"5 s) ? 49)
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Protection 0* the halr perbaias ahiﬂflw to wmowmen work@fga
Lecidents are likely té sccur ot points vhers the balr comes
in contact vith roving machinery or nulled up by static
te and turbans ave hoet sulficlent pretection.
Spnecially designed caps vhich completely cover the heir

should be wora.

ing obiccts. Ton-slip solos

provide added safety insurance. (See Figure 43)

d. Rogniratory Protection: Protection in tha fornm of

<ot should be used in irrespirable atrospheres. Thare are

rany dosizns of masks. (See Pigure AQ)
5. Hand and Arp Protections The problom of hand

protection is very complicated. The sense of touch is ncces-
sary in all occupations so the protective device can aot be
rigid. Clowvesz will not protect the hands from crushing blows,
but will nrovide valiable protection against mtner hazards.
Glovea of caavas Of 1eather‘will prove satisfactory for most
work, however, rubber sloves are used wheacver chemicals are
present. {(Jee Figure 43)

6. Ear Protection: ¥ar stonvles are semetiros used to

R 5

protect the ear from loud, pralmngeé aoise, Cotton 1s not a
affective in shutting out the sound as the stopples.

7. Additlonal Protection: Aprons, dab“ stos suite,

rubberigzed sults, safety haraess and belts all play an irpor-

tant part in cubting down MCLlﬂeit in iadustries.



FIGURE 40

FIGURE 41
EYE AND FACE PROTECTION

FIGURE 42
HEAD PROTECTION

FIGURE 43
HAND AND FOOT PROTECTION

PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY PROTECTICN




110

U Conglusiony

Yizuel sids have become a vital part of the gafety

ay wmale it voszible to wroesent the safety needs

to a lsvge aumber of nersons gt one time. The old adnge
Tgecing is believins” mpay be avnlied to visual aids. For
through the rmodiums of safety signs ond motion plctures, we
find that & student retains a greator pereehﬁagc of facts
by seeing then digplayed than by reading about them,

It should not he necessary to have to entice or convince
a person to wear protective clothes. They should Inov these
devices are provided for the protection of their health. I
the potential worker will cowmply with all safety neasurcs,

the problen of personal safety ecuipment vill be nastered to

’3

- A2 by 3.
a great ewtent,

-



CHAPTER X
CONCLUSION

Although the safety movement has been gaining momontﬁm
for the past thirty years, there is still a need for a more
widespread safety program., The lack of safety equipment is
due to the indifference to the necessity for protection.
Until recently all emphasis has been placed on produntidn.
Machines were selected for their speed, capacity and other
qualities which would speed up production. Before a safety
program can be a success, the public must be made to realize
that a disregard for safety results in a loss to all concerned.
: The stress of the recent war has done much to make the
industrial owners and workers safety-counscious. Accidents
resulting in a loss of time, slowing up much needed produc-
tion, and a loss of money made 1t necessary for plant owners
to adopt an extensive safety program. This organized program
created a demand for the best in safety equipment for the
machines used and in personal protective equipment for the
workers.

Manufacturers of tools and machines have been slow to
respond to the need of incorporating better safety guards in
their machinery. As a result of increased pressure of safety
groups as reflected by consumer demand, more and greater
improvements are being made. Some improved machines include

safety features as integral parts of the design; others include
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as standard equipment guards which have been listed as extras.

An effort has been made in preparing this study to
present information on safety equipment which can satisfactorily
be used in the schoel shop. '

The circular saw, the most essential machine of any wood-
working shop, is discussed first. The accldent rate is neces-
sarily high because of the wide-~spread use of the saw and the
variety of work it will do., Attempts to reduce accidents have
been made by the-construction of guards for the power trans-
mission apparatus and the point-of-operation, All power trans-
mission apparatus should be enclosed with sheet metal guards.
Kickback dangers and personal contact at the point-of-operation
are somewhat eliminated by the use of the hood. guard, the
splitter, and the anti-kickback dogs. The hood covers the por-
tion of the saw blade above the table; the splitter prevents
the binding of the saw and the anti-kickback dogs hold the stock
against the table and prevent it from being thrown backward.
Although these guards give adequate protection to the operator
during the acts of ripping and cross-cutting, many other opera-
tions adrabb.ettthg, dadoing, chamfering, grooving, etc., can not
be successfully guarded. The accident rate for the circular
saw will continue to be high until all operations are success-
fully guarded. |

The Jjointer, like the circular saw, 1s indispensable to
the woodworking shop. Jointer accidents are frequent and of a
serious nature., The most common injury is the loss of the

fingers caused by coming in contact with the revolving cutter
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head., Designers of machine guards have effectively guarded
the jointer for edge planing through the use of the leg-of-
mutton guard, This spring pivoted guard is the most common
of all jointer guards. Another guard used and considered more
effective for surface planing is’;he stock riding guard. This
guard covers the head at all times and serves as a hold-down
for the material being pianed. The portion of the cutter head
behind the fence is guarded by a sheet metal guard attached to
the fence, Any adjustment of the fence automatically adjusts
the back guard.

The seroll band saw, used primarily for curved sawing,
has found a permanent place in the woodworking shop. Accident
hazards include breaking blades and personal contact at the
point-of- operation., The most extensive guarding designed for
the band saw 1s the enclosing of all moving parts except the
pﬁint-or-operation. There are one or two guards which may be
obtained for tﬁe point-of-operation. An automatic braking
device.should be incorporated in all band saws, The ability to
stop the blade quickly when the work is completed or in case of
a breaking blade would greatly reduce accidental injuries.

The surfacer, unlike most other woodworking machines, per-
forms only one operation., It can be used for thickness planing
‘only. It is considered one of the safest of all woodworking
machines, All power transmission apparatus of the surfacer is
completely enclosed and the cufter head is guarded with a sheet
metal cover. The possibility of kickbacks and getting the
fingers caught between the in-feed rolls are the chief accident
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hazards of the surfacer., The Surty Sectional Safety guard
which may be attached to any surfacer will provide some protec-
tion against both dangers.

The high speed with whiqh the knives revolve places the
shaper on the highly hazardous list, Careless contact with
the moving knives and the possibility of being struck by flying
knives and kickbacks are some of the dangers encountered while
operating the shaper, Although several types of shaper guards
have been designed, they all have their limitations. The best
: guard against flying knives is the use of a solid cutter head.
The initial cost 1s greater, but the added safety value off=-
sets the cost,

The tool grinder, generally considered a metalworking
machine, is found in most woodworking shops where a large number
of hand tools are used. Accidénts on yhe tool grinder are very
infrequent if the wheels are'properly cared for and used. The
eyes recelve the brunt of grinding wheel injuries. Flying
sparks and dust particles cause eye 1hjury and infection. Eye
protection should be heavily stressed., Goggles should be
provided to protect the eyes whenever the grinder is not equipped
with a protective eye shield., Broken wheels are sometimes
thrown with enough force to cause severe injury to the operator
or a by-stander, To help eliminate this hazard, the wheels

should be guarded with a metal hood with a cutting aperture of
not more than 90 degraos;
. Safeguarding the machinery does not eliminate all accident

hazards of the woodworking shop. A sheet of safety rules
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should be placed near each machine and all operators should
be required to observe these rules carefully. The use of
safety signs and safety films serve to reduce accidental
injuries by impressing upon the worker or student the neces-
sity of practicing safety precautions. Speclial personal
protective equipment as hoods, gloves, hats, and shoes should
be provided whenever the job requires their use for personal
safety.

Now that machine manufacturers, industrial plants, voca-
tional and high school shops are stressing safety, the chief
problem of the safety groups lies in reaching and educating
small industries and home craft shops in the need of using
safety equipment.

One of the purposes of this investigation is to present
specific information concerning machine guards and protective
equipment so that the consumer ﬁay be better able to judge

their effectiveness.
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APPENDIX B

In response to a letter of request, (APPENDIX C)
manufacturers of woodworking machinery cooperated splendidly
in the preparation of this study by furnishing illustrated
catalogs, technical booklets and other data.

Baxter D, Whitney and Son, Incorporated
Winchendon, Massachusetts

Bell Machine Company
Oshkosh, Wisconsin

Bolce~Crane Company
930 West Central Avenue
Toledo, Ohio

Crescent Machine Company
Letonia, Ohio

Delta Manufacturing Company
600 Fast Vienna Avenue
Milwaukee 1, Wisconsin

Diamond Tool Company
3429 East Olympic Boulevard
Los Angéles, California

Ekstrom, Carlson and C a
Rockford, Illinois il

William H. Field Company
323 Dorchester Avenue
Boston 27, Wassachusetts

Flohr Manufacturing Company
Buffalo 17, New York

Greenlee Brothers and Company
Rockford, Illinois

Hart Industrial Supply Company
308 East 4th Street
Tulsa, Oklahoma
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Helios Manufacturing Corporation
Buffalo, New York

Huther Brothers Saw Manufacturing Company, Incorporated
1290 University Avenue
Rochester, New York

Moak Machinery and Tool Company
Port Huron, Michigan

Noble Machinery Company
924 Hayden Street
Fort Wayne 1, Indiana

Oliver Machinery Company
Grank Rapids, Michigan

Orton Machine Comgany
390 Fremont Stree
San Francisco, California

Parks Woodworking Machine Company
Cincinnati 22, Ohio

L. Power and Company
2815 Oakford Street
Philadelphia 46, Pennsylvania

Porter Cable Machine Company
Syracuse &, New York

B. M. Root Company
York, Pennsylvania

Rice Machinery Company
1218 North Western Avenue
Oklahoma City 6, Oklahoma

Stanley Electric Tools
New Britain, Connecticut

Sureway Manufacturing Company
2427 North Second Street
Philadelphia 33, Pennsylvania

Surty Manufacturing Company
4139 West Kinzie Street
Chiecago 24, Tllinois

The Tannewitz Works
Grand Rapids, Michigan



Tiuilted States Safety Servics
1215 FelGee Stroet

Py
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Kansas Clty 6, "igsourl

Unlker-Turner Conmpany, Ilncvrporated
lainfield, Tew Jerzey

“and Company

File AVeRUo

S. L. YVoods fMachine Company
27 Darmrell Street
Boston, lassachusetts

S Tpyrrimee
ool Yorks
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Torson ouiedv

2p0.
Chicago, Illinois

VWiooster Products Incorporated
Yooster, Ohlo

Vysong and iles Conpany
Greensboro, Jorth Carolina
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PRITNIX C

Dear Sirs:

cant part of my graduate work, I

AS 8 signii
ma raesearch on guards for woodworking

am doing some
nachines.,

Jould you please send Lo me any pictures
Litergture or other information you might have in
your files 6cucerhiﬁg the positlon, effectlveness and
necessity of guards as uged on your woodvorking
rachires.

If you do not manufacture the guards for these
machines will you vlease supply & list of guard nanu-

Any inform;tlom, pictures or lists you are able
to furnish will be deeply appreciated as I aw plan-

ning to iacornorate all of the information wileh I

receive into a thesis.

Yours truly,

Richard Kisner






