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FOREWORD

The first President's Conference on Industrial Safety held in March of 1949 proposed the
development of an adequate program of ii:dustrial safety at the secondary school level. This
recommendation 41.= rte.:at.easwas reaiiirrned 1960, I9-62 anti ;".7-2'

on Occupational Safety..

In 1963 the American Vocational Association, by resolution, called on the U.S. Office of
Education to provide ladershic and material assistance on the previously indicated recommen-
dations_ The School and College Conferences of the National Safety Council in October 1964
gave official support to the American Vocational Association resolution_

The latest official action by an education group was taken by an ad hoc committee ap-
pointed by the [LS_ Commissioner of Education as_d is contained in a report of that committee.
Specifically. the report says that the Division of Vocational and Technical Education, Office of
Education, should develop or contract to develop, the necessary plans and materiais required for
a comprehensive program of school shop and laboratory safety education that can be made
available to all eduatt;on institutions and ;drools of the nation_

A national committee consisting of educators, and industry , and government representatives
served in a consulting capacity in the development and review of the content_ The efforts and
assistance of the committee members greatly enhanced the technical excellence of the guide and
made its publication possible: they are as follows:

Clair F. Fitz
Senior Area Coordinator
Department of Vocational Education
The Pennsylvania State University
University Park, Pennsylvania

Wayne P. Hughes, Director
School and College Department
National Safety Council
Chicago, Illinois

Clyde Smith, Chief
Branch of Youth Standards
Bureau of Labor Standards
U.S. Department of Labor
Washington, D.C.

Jack Duvall, Supervisor
Vocational Education
Detroit Public Schools
Detroit, Michigan

Earl Bowler, Assistant Director
Program Services Branch
Division of Vocational and

Technical Education
U.S. Office of Education
Washington, D.C.

Denis L Kigin
Associate Professor
Department of Industrial Education
University of Missouri
Columbia, Missouri

Ernest Levens
Corporate Director of Safety
Douglas Aircraft Company, inc.
Santa Monica, California



This Guide svzs prepared by the Pennsylvania State University under a contract with the
U.S. Office of Education. Dr. William A. %Mims, Professor of Industrial Education at the
Pennsylvania State University, an expert in the field and author of other related safety pub-
lications, planned and prepared the manuscript.

Walter M. Arnold
Assistant Commissioner for-

Vocational and Technical Education
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CHAPTER 1

INTRODUCTION

The first objective of an accident prevention program in school shops and laboratories is
immediate and urgent to prevent accidents which might result in injury or harm to students,
teachers, other school personnel or visitors, damage to facilities aid equipment. or interruption
of the educational processes. We live in an era of technological change and development. char-
acterized by new hazards growing out of new concepts and techniques, new power sources. new
materials, and new industrial processes. Consequently, there is a particularly significant need for
safety, and the educational programs of our schools must reflect our concern for accident pre
vention.

When state and local school administrators undertake the obligation of providing shop and
laboratory experiences for youths and adults enrolled in their schools. they accept the responsi-
bility of striving for an accident-free environment and a program of instruction which will in-
clude emphasis on effective safety practices. The brunt of this responsibility is, of course, dele-
gated to the teacher, but effective fulfillment of the teacher's responsibility can be accomplished
only with the active support and cooperation of administrative and supervisory staffs. Public
education should recognize the importance of safety education and follow the lead taken by
industry and business in adopting a positive approach to the problem of accident prevention.
School shops and laboratories which include safety instruction as an integral part of their cur-
riculum will, as a result. have made an important contribution to our nation's program of occu-
pational safety while protecting students, teachers, and facilities.

Safety concepts and safe practices grow equally from an understanding of the factors that
contribute to accidents and from the performance of tasks in a safe environment. School shops
and laboratories provide an environment for the development of safety concepts and safe habits
that will guide the actions of the individual throughout his life. Assuming that it is true that
behavior patterns arc formed in part from experiences and environmental background, then school
shops and laboratories have an important role in developing sound co: epts and attitudes per-
taining to occupational safety.

Purpose of the Guide

This Guide's purpose is to assist state and local school administrators and teachers in their
efforts to prevent accidents and injuries in school shops and laboratories through effective and
realistic planning and improvement of the educational environment. This Guide will make specific
recommendations for organizing and administering such a program and will suggest methods and
techniques for implementing the recommendations. Principles and practices for education and
training for accident prevention will also be included. However, the Guide is not a prescription
for safety, the continued interest, intelligence and educational skills of school administrators
and teachers are essential in applying the principles discussed here.

Accident prevention is profitable. Some of the benefits are immediate, some are intermedi-
ate, and some are long range.



Immediate Benefits

1. Injuries to students will b4., reduced in number and severity.

1 Students will learn safe practices and procedures.

3_ Students will have teachers who have a sincere interest in accident prevention_

4. School principals nill receive suggestions for providing and maintaining a safe school

environment.

5. Teachers will have a safe enviromn 'nt in which to teach and work.

6. Personnel will move about the school environment in a safe efficient manner.

7. Those in authority will set a good example for students.

8. Administrators will provide the effective leadership required in all accident prevention

activities.

9. Administrators will designate qualified personnel of their staffs to direct and supervise

accident prevention program activities.

10. Administrators will provide for an organizational structure which will insure an effective

accident prevention effort.

11. Administrators will establish tile necessary administrative details required to manage an

accident prevention program.

12. Administrators will establish policies consistent with the nee& of the accident prevention

program.

13. Financial resources of the school will be conserved by preventing damage to property

and equipment.

Intermediate Benefits

1. Accident frequency and severity will be reduced.

2. Students will develop good safety attitudes through actual training and practice of safe

living in their shops and laboratories.

3. Students will know and realize that good safety attitudes are required of them when

they accept a job in business and industry.

4. Teachers will be provided with the opportunities to learn the methodology of safety

education.



5. Safety specialists will receive the needed cooperation from other personnel to accomplish
the objectives of the accident prevention program.

6. Safety specialists will receive support for their recommendations from school adminis-

trators.

7. School principals will receive guidance on safety policies and procedures.

8. School principals will receive assistance in solving special problems affecting the safety

of personnel in their schools.

9. Administrators will recognize that accident prevention is a responsibility which must be

accepted.

10. Administrators will become aware of the total aspects of an accident prevention

program_

11. Students will develop the ability to evaluate potential hazards in activities which may

form a part of their future careers, and to take the appropriate accident prevention

measures.

12. Students will already have a record of accident-free performance when they accept a

job outside of-the school environment.

Long-range Benefits

1. Students will develop appropriate safety attitudes and judgments.

2. Students will develop a safety consciousness which they can take into their field of

employment.

3_ Students will develop the ability to discriminate between worthwhile and undesirable

risks and act accordingly.

4. Students will learn self-discipline and be taught to understand and live with authority_

5. Students will be prepared to cope with the obvious and presumed hazards both in and

out of school.

6. The influence on the student of a safe school environment and adequate safety

instruction will carry over into out-of-school environments.

7. Business and industry will be assured that the product of the schools who come to

them for employment has been prepared in the basic fundamentals of safety.

8. Public tax money will be conserved through effective accident prevention programming.
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Nature and Alagnitude of the Problem

A presentation of the nature and magnitude of the problem of accidents in school shops and
laboratories is demonstrated by the statistics available from three representative sources Detroit
Public Schools. The National Safety Council, and the U.S. Department of Labor. The moral.
social. and legal aspects of accident prevention are discussed later in this section.

Reference is also made to the Ohio State Industrial Commission's study of the school shop
accident situation in the state. In addition to providing information on the specifics of the
accident situation in Ohio. this program is of special significance to state departments of
education tAio might be interested in developing similar programs in their states.

Detroit Public Schools Data

The Detroit Public Schools system maintairs through its Department of Safety Education
an accident reporting program to determine the frequency of student accidents occurring in
school buildings, on school ground, between school and home. at home, and on field trips.
The system has four objectives:

Prevention, to indicate areas that need correction;
1 Defense, to contain precise facts regarding negligence and liablility;

Protection, in case ui law suits:
4. Constructiveness, to be used as a guide for curriculum planning.

A summary report' issued by the Department of Safety Education in October, 1965 indi-
cates Liat a total of 6,771 accidents involving students occurred during the period from July 1,
1964, through June 30, 1965. A breakdown of these totals by location and type and in order of
frequency during 1963-64 and 1964-65 i: as follows:

1963-64 1964-65

1. Health Education 2,133 2,651

2. Other classrooms 1,096 1,275

3. Playground 770 670

4. Vocational (and industrial arts) 417 600

5. Between school and home
(including traffic accidents) 684 456

6. Corridors and doors 385 401

7. Stairs 196 208

8. At home and elsewhere 292 165
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9. Lavatories 145 158

10. Cafeteria 43 86

IL Art 70 57

12. Science, etc. 95 46

13. Trips and excursions; driver
education 8 20

These figures reveal that approximately 23 per cent of the accidents occurred in the vocational

and industrial arts shop areas. Of the total of 600 accidents in the departmert of vocational
education, 503 accidents occurred in the industrial education shops and 97 in the homemaking
laboratories. The accidents in the vocational and industrial arts education shops were reported

as follows: special education 23. elementary education, 55; junior high schools.. 187; senior

high schools, 125. and trade an& technical schools, 113. The accidents in the homemaking lab-

oratories were reported as follows. special education. 6; elementary education, 28: junior high

schools, 34: senior high schools, 28; and trade and technical schools, 1.

The report further reveals that in the industrial education shops, sharp metal, scroll saws,

flying objects, falling objects, knives, cuts, engine lathes, horseplay, falling and fighting were the

greatest causes of accidents. In the homemaking laboratories, needles, hot pans, knives, sewing

machines, and scissors were the greatest causes of accidents.

National Safety Council Data

For several years. Accident Facts,' a publication of the National Safety Council, has sum-

marized school jurisdiction accidents which occurred during the reported year accidents which

required a doctor's attention or causing one-half day's absence or more. The figures below are
representative of the number of accidents, per 100,000 student days, which occur to boys and
girls in the listed shop and laboratories.

Homemaking 0.06

Science .09

Vocational, industrial arts .58

Agricultural .02

Other laboratories .03

Other shops .09
0.87



U.S. Department of Labor Data

In an effort to compile information on the occurrence of chork injuries and to improve the
effectiven.s of accident pievention efforts for yOUTIV., norkers. the Bureau of Labor Standards of
the U.S. Department of Labor, in cooperation with 28 states, has completed a stud? of work
injuries to minors under IS years of age occurring during the IN-month period from January 1964

through June 1965. Participating states ere Alabama, Arkansas. California. Connecticut, Delaware.
Florida, Idaho, Illinois, Indiana, Kansas, Kentucky, Maryland. Michigan. Minnesota, Montana.

Nebraska. Nevada, New Jersey. New Mexico, North Dakota. Ohio. Pennsylvania. Rhode Island.

South Carolina. Tennessee, Utah, Wisconsin. and Wyoming. This information is also of considerable
value to educators zis an indication of the types of accidents and injuries their students are likely

to be subjected to when they enter the industrial environment_

This study shows:

A total of 16.936 injuries to employed minors under IS reported by 28 states.

Many of these injuries were serious, resulting in fatalities, amputations, loss of use of body
parts, strains, hernias, crushed body parts, burns, and fractures_

Based on the activity in which the worker was engaged at the time of injury, manual
handling of materials and equipment resulted in the neatest number of injuries_ This was
followed by servicing activities (oiling equipment and machinery, servicing cars. adjusting
equipment, etc.). using hand tools, cleaning. washing, and clearing; and operating power-
driven machines.

The largest number of injuries reported occured in the wholesale and retail trade, services, and
manufacturing. Agriculture and contract construction ranked fourth and fifth, respectively.

The serious nature of injuries occurring in the various industries is indicated in this report.
Food and kindred products showed a sizable proportion of injuries resulting in amputations,
while strains, sprains, and hernias were high in hotels and lodging places. Crushing injuries
appeared to be similarly represented in all industries. Burns and scalds occurred often in
eating and drinking places and in gasoline service stations_ Fractures were frequently
reported in all industrial classifications.

Machines, working surfaces (floors, stairs, roads, etc.), containers (boxes, crates, cartons,
etc.) vehicles, and hot substances were the leading sources in the majority of the injuries
of a more serious nature reported. Hand tools, although typically not resulting in serious
injuries, accounted for a large number of the reported cases_

The leading accident type was that in which the injured person was struck by or against
an object. The second most common type was falls. The third was that in which the worker
was caught in, under, or between objects. Overexertion accounted for a high percentage of
all reported injuries.
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TI.: large r.alaibe; of tack :.trains empha.siLes the inarcrtanee of ,groper instre.ction in
lifting. tmrry ing. and handling materials.

Amputations. fractures. crushing injuries. and burns and scalds were primarily to hands.
fingers. feet, and toes.

The report did not establish injury-frequency/ and severity rates nor did it make comparisons
with the work injury experience of adults_ Lack of information on work exposure in specific
industries or occupations precluded statistical evaluation of the relative significance of any injury
component trciited. Comparison of injury occurrence on an industry-to-industry basis was not
made because of variations in classification methods and injury-reporting requirements in the indi-
vidual states. Comparison of one state's experience with that of another was not made because of
variations in chile labor laws and regulations and diffcrcnc,cs in state injury-reporting requirements_
For the reasons stated. the total of I 6.936 injuries reported should not be considered either as a
national total or as the actual total number of injuries occurring in the participating states.

Injury Occurrence

The total number of injuries reported in the major industrial classifications appears in Table I
Of the total. more than tit' per cent occurred in the wholesale and retail trade and services indus-
tries_ However. large numbers of injuries were reported in each of the other classifications as well.
Caution should be used in interpreting the rankings indicated because of the limited nature of the
available statistic_ For example, the conclusion that the wholesale and retail trades are more
hazardous than agriculture may not be justified. since the total exposure is not indicated.

Nature of Injuries

Most injuries were cuts, abrasions, punctures, bites, etc.. but
etc., and other kinds of more serious injuries were also reported..

many strains,

Per cent

Cuts, abrasions, punctures, bites, etc. 42.9

Bruises and contusions 14.0

Strains, sprains, hernias, etc. 13.7

Burns and scalds 8.6

Fractures 7.0

Occupational diseases and poisings 1.6

Crushing injuries 1.3

Amputations or loss of use of body part 1.0

Others and unknown 9.9

sprains, hernias,



ilh repril It, seritus in urLs. ariplitativns. lt.ss and use of INot4 parts accounizd
tin tin!) I pa cent of iniuriles r4-p4 ried fri.r) all industries cointined. but were more than
3 per cent of all injuries fcr ierhers in lumler. v14.N.141 products. and furniture and oler 2

per cent cif those in food and related products. Strains. kemias. comprised more
than 19 per cent of tk injuries in hotels and lodging places_ Injuries of this type
%%ere also high in personal scritic, in transportatit.a. communitions. related industries.

and in contract construction. agriculture, and manufacturir4_

TABLE 1*

REPGIITED INJURIES OCCURRING TO MINORS UNDER 18 YEARS OF ACE BY

MAJOR INDUSTRY*
28 STATES: JANUARY !964-JUNE 1965

Industry Number Per cent

TOTAL 16.936 100_00

Aiculture 1.849 10.9

Contract construction 1.240 7..3

Manufacturing 2,550 i5_1

Wholesale and retail trade 7,631 45.1

Services 2,613 15.4

Miscellaneoust 1,053 6.2

* Comparisons between industries arc not valid because of variations in state industry classification
methods, differences in reporting coverage, and diversity in child-labor laws and regulations.

Includes mining, transportation, finance.. government, and unclassified industries.

Crushing injuries accounted far slightly more than I per cent of the injuries in all industries
combined. but were 2 per cent and above in agriculture, manufacturing, wholesale trade, and the
transportatimi, communications, etc., industry.. However, lumber wood products and furniture
manufacturing with 4.6 per cent crushing injuries had a considerably higher percentage than the

other classifications

Certain activities Teem to result in higher percentages of particular types of injuries. For
example. 28.7 per cent of the injuries suffered by workers engaged in manual handling were

strains, sprains, and hernias, etc., with an even higher percentage of cuts, abrasions, punctures,
bites, etc., occurring for this type of activity_ Strains, sprains, hernias, etc., also represented a

large percentage of the injuries received while the worker was climbing or walking. There is
also a high pr-rcentage of bruises and contusions among the total injuries resulting from the

above activities.



The stud) also ci.ontained details on the part of the body which sustained injury. Of the
total reported number of amputations. loss. and use of a body part, 126 were finger injuries. The

lareest per cent of strains, sprains_ hernias_ etc., were trunk injuries 1.0St . of which 761 were to

the back_ Most of the 1.193 fractures %%ere confined to the upper and lower extremities.

Accident Types

The types of accidental injuries reported in this study include the following:

Per cent
Struck by or against moving
or stationary ob;'.cts 46.4

Falls from elevation or on
the same level 13.1

Caught in, under, or between
moving or stationary objects 9.8

Over-exertion 6.9

Contact with temperature
extremes 5.8

Motor vehicle accidents 2.4

Contacts with caustics,
poisons, radiation. etc_

Rubs, abrasions 2.2

Body reaction 1.4

Others and unknown 9.8

The statistics indicate that the great majority ofaccidental injuries are caused by the worker

being struck by or against an object. By industry, the percentages for this type of accident are as

follows: . retail trade, 52 per cent; contract construction, 46.4 per cent; wholesale trade, 45.6 per

cent; and services, 43.9 per cent.

Machine Injuries

Injuries of a potentially serious nature involving the use of machines were frequently reported

in this study. Cuts comprised the largest number of machine injuries. Two machines, saws and Meat



slicers. tlere tie chief sourctm of 11111: injuries. 1:4.11/oTaing is a 1,14.kdtmn of 1651 injuries knotan to
13ave been caused by a particular tl re of mac:bine:

Agitators 49

Hullers

Meat grinders 53

Lawn mouers 60

Saws 109

Meat slicers 381

Other machines 32S

Machines not
elsewhere classified 619

Total 1651

Case Stories

The following examples, extracted from the study, arc illustrative of the reported fatalities
and injuries.

A fifteen-year-old was fatally shocked while doing maintenance work when a pipe
he was moving touched a high-voltage wire.

The hand of a sixteen-year-old ranch worker was caught in a baler and crushed.

A sixteen-year-old laborer was unloading a hoist platform on an upper floor when he
fell and was crushed under the descending platform.

A metal worker, aged 16. employed by a heating and air conditioning firm, lost the
middle finger of his right hand when he slid his hand under the guard blade of a
squaring shear.

A box manufacturing firm employee, a seventeen-year-old male, had his finger
amputated when it was caught between the roll and the cylinder of a corrugating
machine.

While showing another employee how to use the cutting machine, a seventeen-year-
old girl, employed as a cutter by a manufacturer of children's wear, lost a finger of
her right hand.



A sixteen -year -old helper employed by a refuse collection firm suffered amputation
of thumb when it was caught in a container.

A truck driven by a seventeen-year-old employee was in an accident, which resulted in

the amputation of one of the driver's legs.

While lighting a cutting torch, a scrap yard worker, a fourteen-year-old boy, received

fatal burns as a result of a flashback_

A fifteen-year-old employee of a wholesale grocery firm lost a finger when it was

caught in a meat grinder that he was operating.

A sixteen-year-old employed in an eating and drinking establishment was fatally

injured when he fell against a knife_

A seventeen-year-old employed in a retail establishment had two fingers amputated

by an ice machine which he was operating.

A newsboy, aged 14, died of injuries sustained when he was struck from behind by a

car while he was riding his bicycle.

A hospital employee, a seventeen-year-old female kitchen helper, had a finger amputated

in a laundry machine.

A member of the Youth Corps amputated a toe with an ax he was using_

Conclusions and Recommendations

The data show that a large number of minors suffer injuries during the course of their employ-

ment in all industries. The number of amputations, strains, sprains, hernias, crushing injuries, and

fractures indicates the serious nature of the problem of industrial safety and the important need
for systematic nationwide reporting of injuries to minors in order to have more complete data from

which to work.

With the information contained in the report as a basis, and on other data available on youth

employment, it was recommended that the following actions be taken to minimize injuries to

employed minors:

1. Broaden and intensify occupational safety training in schools, youth serving institutions,

work experience programs, and in all other educational settings.

2. Conduct on-the-job safety training as early as possible, particularly in the areas of lifting,

manual materials handling, housekeeping, use of hand tools, and in helping youth to realize

that their physical abilities have limitations.

3. Provide the type of supervision that will gain the respect of the young worker and at the

same time set a safety example.
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4. Provide personal protecti7e equipment (such as for the eyes, feet, and hands) and require

its use where needed.

5. Stress sound safety practices in the use and servicing of machines, especially saws, meat

slicers, meat grinders, and similar machines.

6. Evaluate, update, and improve existing hazardous-occupation prohibitions to insure that

they afford sufficient protection to employed minors.

7. Develop and tailor safety educational materials to the interests of youth.

Moral, Social, and Legal Aspects

In 1949, the Board of Directors of the National Safety Council declared in a formal statement

of policy: "The elimination of accidents is vital to the public interest_ Accidents produce economic

and social loss, impair individual :Ind group productivity, cause inefficiency and retard the advance-

ment of standards of living." The Council in its Accident Preventation Elfanual for Industrial Opera-

tions4 emphasizes that

On the practical side there is a simple and obvious fact that accidents cripple industry
and society_ On the moral side there are two related premises: the first that needless
destruction of human life is of itself evil; the second that failure to take precautions
against predictable accidents involves serious guilt_ These two aspects of the industrial
accident problem, the practical and the moral, are not easily separated, for waste is a

moral failure and sound morality finds expression in practical realities_

The Council, in summarizing the reasons for continuing a militant effort to prevent accidents,

concludes that:

L Needless destruction of life and health is a moral evil.

2_ Failure to take necessary precautions against predictable accidents involves moral responsi-

bility for those accidents.

3. Accidents are destructive of efficiency and productivity.

4. Accidents produce far-reaching social harm.

5. The safety movement has already demonstrated that its techniques are effective in reducing

accident rates and promoting efficiency.

6. Nothing in the available data suggests that safety people are anywhere near a limit in their

ability to extend the moral and practical values of accident prevention.

7. Safety personnel have available a tremendous body of knowledge, an effective nationwide

safety organization, an enhanced prestige, great economic resources, and a sound basis for

confidence in their methods.



13

Legal Aspects

Denis Moja' emphasizes the legal aspects of school-related accidents in the following
statement:

The prevention of pupil injuries in the school shop has assumed major educational and
humanitarian significance and is acknowledged as the primary function of a school shop
safety program_ The responsibility for providing a safe environment in which pupils may
work and learn is shared by the teacher in the school district_ It is the responsibility of the
school district to furnish adequate facilities and the responsibility of the teacher to see
that these facilities are utilized and properly maintained- It is accepted that teachers are not
insurers of the safety of the pupils but they do accept a degree of responsibility because

of the nature of their position. In addition to these more obvious issues, pupil injuries
have the potential to involve the individual teacher and/or the school district in legal. action.
A complicated and complex situation can develop when suit is brought in an attempt to
recover damages resulting from such an injury_ It is understandable that parents might seek
damages for a pupil injury as financial aggrievement and physical harm can in themselves
constitute valid reasons for legal action. These facts serve to illustrate that shop teachers
and school administrators should not only be concerned with the physical well-being of
pupils but should also be made cognizant of the grave legal consequences which may stem

either directly or indirectly from a pupil injury_ Reduction of the possibility of legal

involvement has therefore been recognized as a secondary function of a safety program.

Solutions to the Problems

The term "accident prevention program" refers to the systematic planning which takes
place before a task is undertaken to insure that it may be performed without personal injury

or property damage. Public education should recognize the importance of safety education and

follow the lead taken by industry and business in adopting a positive approach to the problem

of accident prevention_

The Accident Sequence

One of the nation's leading exponents of the scientific approach to accident prevention

was H.W. Heinrich, formerly of the Engineering and Loss Control Division of the Traveler's
Insurance Company. His approach to the accident sequence is effectively described in his accident

prevention text.6 He says:

A preventable accident is one of the five factors in a sequence that results in an injury.
The injury is invariably caused by an accident and the accident in turn is always the result

of the factor which immediately preceded it. In accident prevention the bull's eye of the

target is in the middle of the sequencean unsafe act of a person, and/or a mechanical or
physical hazard. The several factors in the accident occurrence series are given in chrono-

logical order in the following list:



14

1.Ancestry and social environment.

2. Fault of person.

"Unsafe act and/or mechanical or physical hazard.

4. Accident.

5. Injury.

The occurence of a preventable injury is the natural culmination of a series of events or
circumstances which invariably occur in a fixed and logical order. One is dependent on another
and one follows because of another, thus constituting a sequence that one follows because of
another, thus constituting a sequence that may be compared to a row of dominoes placed on
end and in such alignment in relation to one another that the fall of the first domino precipi-
tates the fall of the entire row. An accident is merely one factor in the sequence.

Safety education can thus be considered as being directed to the interruption of this series of
events by knowledge of thu techniques for the elimination of the central factor the unsafe and/or
mechanical or physical hazard. The scientific approach identifies these accident causes and then
attempts to eliminate them through the application of appropriate behavioral or environmental
controls. The basic working concept is that ALL ACCIDENTS ARE PREVENTABLE.

Ancestry and Social Environment

Psychologists state that certain human characteristics can be inherited; often these inherited
characteristics play important parts in accidents. Some of the more obvious cases in which inherited
characteristics may be factors in accidents are poor eyesight, bad hearing, and some nervous
tendencies. Many cultural characteristics passed on from parents to children may also be brought
to the accident situation. Among these are recklessness, stubbornness, avarice, and other undesirable
traits of character. In many cases these inherited and cultural characteristics of the individual are
very important elements to consider in accident prevention.

Each person brings to the accident situation the total results of his contact with the environ-
ment over his entire life span, including habits which he may have formed in childhood. Some of
these behavior patterns may cause the individual to be susceptible to particular types of accidents
under certain conditions. These are known as unsafe behavior patterns. Unsafe attitudes, demon-
strated by showing off and recklessness, have their origin in the environmental background of the
individual.

It is important to recognize that both heredity and environment contribute to behavior and
consequently to the factor given as "fault of person." In some cases the hereditary factors can be
compensated by appropriate selective placement of the individual. The environmental factors,
however, are more amenable to modification through the educational process.
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Fault of Person

There are numerous factors environmental, physical, mental, and psychological which may
cause some person, even though not the injured party, to be at fault and responsible ;or an accident_
The lack of knowledge or skill is, of course, one of these factors, as is ohyli.:31 unsuitability. Physical
factors which can influence a worker's ptsformance include age, weight, height. hearing, eyesight,
muscle tone, reaction time, illness, allergies, fatigue, nervousness, intoxication, and physical handi-
caps in general. Manifestations of improper attitudes which can lead to accidents include willful
disregard for danger, resentment of authority, inattention to instructions, indifference, over-
confidence, absentmindedness, intolerance, undue haste, distraction, anger, impertinence, playful-
ness, boredom, laziness, excitability, and nervousness.

Personal factors which lead to unsafe acts and/or mechanical or physical hazards may show
up in the work situation through the fault of the managerial and supervisory staff, as in the following
examples :1

1. Lack of organized safety procedures, including plant safety inspectors, committees, accident
investigation, and forms.

2. Inadequate or ineffective safety work.

3. Lack of executive direction of and participation in safety work.

4. Failure to guard machines and to provide adequate light, ventilation, first aid, hospital and
sanitary facilities, personal protection, safe tools, and safe working environment in general.

5. Lack of suitable procedures for examining new employees for physical fitness and work
experience.

6. Lack of suitable procedures for assignment of employees to work that they can do

safely.

7. Poor morale of employees,

8. Lack of suitable training and instruction of employees in safety and of supervisors in the

art of supervision.

9. Lack of enforcement of safe practice rules.

10. Failure to determine responsibility for accident occurrence.

Unsafe Act

The National Safety Council defines an unsafe act as "a violation of a commonly accepted

safe procedure "8 Such acts are usually classified under the following general headings:
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In general terms, a disabling injury is one which results in death or permanent impairment or
which renders the injured person unable to work for a full day on any day after the day of injury
The generally accepted definitions of these injuries are as follows:

1.. Death. Death is any fatality resulting from a work injury, regardless of the time intervening

between injury and death_

1 Permanent total disability. Permanent total disability is an injury other than death which
permanently and totally incapacitates an employee from following any sinful occupation, or
whidi results in the loss of or the complete loss of use of any of the following in one accident
(a) both eyes; (b) one eye and one hand, or arm, or foot, or leg; (c) any two of the following

not on the same limb: hand, arm, foot, and leg.

3. Permanent partial disability. Permanent partial disability is any injury other than death or
permanent total disability which results in the complete loss or loss of use of any member or part
of a member C. f the body, or any permanent impairment of functions of the body C rut th-feof,
regardless of any pre-existing disability of the injured member or impaired body fum. ion.

4.Temporary total disability. Temporary total disability is any injury which does not result
in death or permanent impairment, but which renders the injured person unable to perform a
regularly established job which is open and available to him, during the entire time interval
corresponding to the hours of his regular shift on any one or more days (including Sundays,
days off, or plant shutdown) subsequent to the date of the injury.

The Systems Approach

The systems approach to accident prevention in school shops and laboratories, as pre-
sented on the following pages of this Guide, is based on a presentation given by W. G. Johnson,
General Manager of The National Safety Council, to the NSC Board of Directors on October 26,
196112

To understand the systems approach, we must first have a clear definition of a system.
Definitions which might serve our purpose include the following:

A set cr arrangement of components so related or connected as to form a unity or organic
whole. A set of facts, principles, rules, etc., classified or arranged in regular, orderly form so
as to show a logical plan linking the various parts. A method or plan of classification. An
orderly arrangement of independent activities and related procedures which implements and
facilitates the performance of a major activity of an organization. A set of components, man
or machine or both, which has certain functions and acts and interacts, one in relation to
another, to perform some task or tasks in a particular environment or environments. Any
configuration of elements in which the behavior properties of the whole are functions of
both the nature of the elements and the manner in which they are combined.

One additional definition may be helpful:
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school boards and superintendents. business and industry as employers, and parents. Ibw can

accidents in school shops and laboratories be proented? Those responsibie must make deris'ions

which result in preventive programs (Figure 31.

1.. Programs for people training, knowledge, skill, attitude formation, firm supervision.
administration, control of unsafe behavior, and counseling to overcome handicaps.

Programs for equipment safe design, proper maintenance, right tool for the job: control

of power directed toward task performance rather than toward accidents: personal pro-

tective clothing: and equipment.

3.. Programs for enviornment building engineering, shop and laboratory layout; color
combinations, lighting, ventilation, flooring, fire preventio.:1 and control, housekeeping,

and storage.

Accidents generate economic losses, while performance of the task safely generates social,

economic, and personal benefits. The total benefits justify the investments and controls which

can reduce accident. How much can be done to reduce accidents? Figure 4 introduces some

criteria into the system.

We now see safety as a four-step system:

1. The basic elements to be modified (Figure 1).

1 The programs which are the modifiers (Figure 3).

3. The decision-responsibility level for program authorization and finance (Figure 3).

4. The services required by decision-makers and programmers (Figure 5).

Educational decision-makers and program planners are not self-sufficientservices are

needed. These include (Figure 5) services from national agencies, such as The National Safety

Council, American Society of Safety Engineers, U.S. Department of Labor, United States of

America Standards Institute, and the National Commission on Safety Education of the National

Education Association, to states and larger cities: services from states to smaller cities and

counties; and services of state and local safety councils and steering committees to state and

local groups. Nor should the skilled voluntary assistance available to schools from local industry

and business be overlooked. Typcs of !cervices needed include research and fact finding, exchange

of information, standards or recommendations, training, technical assistance, program aids,

measurement of performance, recognition of achievement, and means for coordination.

What are the practical values of the systems approach? First, this approach can help to

provide a better definition of accident prevention. Second, this approach can help to provide an

improved statement of principles of accident prevention. Third, a large measure of agreement and

a fuller mutual understanding of accident-prevention steps can indicate what should be done, and

by whom, in any situation. The relative roles of governmental and private agencies in accident

prevention will be easier to identify (Figure 6).
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The Right Way

Some years ago a staff group within The National Safety Council developed an outline

of the steps in an accident prevention methodology. The steps were entitled The Right Way:

Define. the objective.

2. Identify hazards.

3.. Prepare a sound plan.

4. Fix responsibilities.

5. Seek good facilities.

6. Use proper equipment.

7. Build knowledge and skill.

3. Supervise performance.

9. Learn from experience.

10. Evaluate programs.

William G. .1.4.-Inson of the Council said that, "This methodology is not simply an accident pre-

vention methodology. It is a systematic approach to accomplishing anything. In the sense of

advanced planning, The Right Way crystalizes ten elements that help to unify the many fields of

human activity and also important help to improve the activity itself. The Right Way clearly

shows our dependence on responsible people who reduce the frequency and severity of accidents

in the activities they supervise."

Mr. Johnson further stated that, "Only by constantly questioning accepted methods can we

hope to make progress in accident prevention. Only by adopting a total safety concept can we

build toward an accident free environment. No matter how specialized our particular area of

accident prevention may be. it must be viewed in its proper relationship where there are other areas

if it is to attain maximum effectiveness."

Overview of the Guide

A program of safety education must operate throughout the entire school and be fully

integrated into every aspect of daily activities if it is to achieve optimum results. Isolated

activities conducted independently of a comprehensive plan fall short of desired results. The

efforts of all members of the faculty (teachers and administrators), student body, and janitorial

staff must be solicited and coordinated for best results. Chapter 2 describes the necessary de-

velopment and the procedures employed in the organization of an effective accident prevention
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1. Opcnitiag v.itliLat authority: failure to secure or warn.

Operatip:1 r wf.:111ing at unsafe speeds (too slow, too fast, and throwing materials).

'lAirtr Fillty devices inoperative (removing, misadjusting, and disconnecting).

Usiug unsafe equipment, using hands instead of equipment, or using equipment unsafely
tuitsate 10:2ding, placing, mixing, and combining).

5. Taking unsafe rosition or posture (standing or working under suspended loads, and lifting
with Lent).

licrking on moving or dangerous equipment (cleaning, adjusting, and oilirag).

7. Distracting, teasing, abusing, startling, and quarreling.

8. Failing to use safe attire or personal protective devices (goggles, respirators, and helmets).

Mechanical or Physical Hazard

A mechanical or physical hazard is a faulty or negligent condition of the selected agency which
should have been guarded against or corrected. Such "agencies" include machines, vehicles, power
transmission apparatus, electrical apparatus, hand tools, chemicals, flammable or hot substances,
dusts, radiation, and working surfaces, such as floors, ramps, roads, shelves, and stairs. Hazardous
conditions include the following:

1. Improperly guarded agencies.

2. Defective agencies (rough, slippery, sharp, and inferior in composition).

3. Hazardous arrangements or procedures around the selected agencies (unsafe storage,
congestion, and overloading).

4. Improper illumination (insufficient light, and glare).

5. Improper ventilation (insufficient air change, or improper air source).

6. Unsafe dress or apparel (lack of, or defective gloves, aprons, shoes, respirators, loose
clothing).

7. Unsafe mechanical or physical conditions not classified elsewhere.
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The Accident

Heinrich defines an accident as "an unplanned and uncontrolled event in which the action
or reaction of an object. substance. person or radiation results in personal injury or the prob-
ability thereof."9 An accident according to this definition does not necessarily involve injury.
Indeed most accidents do not. In defining work accidents for the purpose of cost mrysis the
National Safety Council says: IQ

Work accidents are unintended occurrences arising out of employment. These accidents
fall into two general categories. The first includes accidents resulting in work injuries.. The
second type includes accidents that cause property damage or interfere with production in
such a manner that personal injury might have resulted.

Accident types are listed as follows:

I. Striking against (refers generally to contacts with sharp or rough objects, resulting
in cuts, slivers, punctures, etc., due to striking against, kneeling on, or slipping on
objects).

Struck by (falling, flying, sliding, or moving objects).

Caught in, on, or between.

4. Fall on same level.

I Fall to different level.

E. Slip (not fall) or overexertion (resulting in strain, hernia, etc.)

7. Exposure to temperature extremes (resulting in burning, sralding, freezing, heat
exhaustion, sun stroke, frost bite, etc.)

8. Inhalation, absorption, ingestion (asphyxiation, poisoning, drowning, etc., but excluding
contact with temperature estremes).

9. Contact with electric current (such as shock, etc.)

10. Accident type not elsewhere classified.

The Injury

The injury is the damage or hurt done or suffered as a result of the accident. In the accident
sequence, injury includes work-connected disability and occupational disease. The United States of
America Standards Institute (USASI) defines occupational disease as "a disease caused by environ-
mental factors, the exposure to which is peculiar to a particular process, trade or occupation and
to which an employee is not ordinarily subjected or exposed outside or away of such employment
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A systems anah sis 4.an clarify a complex process by devising a chart or model that pro-
comprehensic o erall viem of the process by sholsing its principal elements and the

clal,s in v,hich they are inter-rebted. The use of this approach facilitates the discovering of
e4.1knise.s. ttinissitins or errors in time process_ It is intended that the elements be quanti-

fied.

Systems arc task-oriented. In any system, there are continuous, dynamic interactions among
the subsystems, components or parts_ In Figure I we see a simple illustration of the basic inter-
acting elements of a school shop or laboratory task PEOPLE x TOOLS x ENVIRONMENT. This
is often expressed as MEN x MACHINES x MEDIUM, or more simply as PEOPLE x PLACES x

THINGS_

An auto-body repair student uses a welding, torch to repair a gas tank.

A beauty culture student, her hand in a manicure solution, reaches up to turn on a
dryer_

A cabinet- making student uses a jointer to surface a piece of wood stock_

A carpentry student drives a truck along a road to deliver cabinets to a house construction
job_

A chemistry student uses laboratory apparatus to make distilled water_

But what about accidents?' As shown in Figure 2, accidents interrupt task performance and
injure people, damage tools and equipment, and may damage the environment e.g., burn up the
shop_ Shop accidents result from deficiencies, malfunctions or failures in students, in tools or in
environment most accidents result from deficiencies in all three and sometimes even a deficiency
in the established task or objective. Thus, faults among the interacting parts of the system can
result in accidents_

An impatient machine shop student and a mushroomed cold chisel.

A hurrying laboratory student and a slippery floor.

A beginning welding student and a defective acetylene torch.

A square set screw on a revolving shaft

A cracked abrasive wheel on a high-speed pedestal grinder.

Thus, failure to evaluate the potential hazards resulting from the possible interactions of all the
elements of a system can, through a sort of tunnel vision, result in overlooking important causes
of accidents.

Decision-making agents are found on all levels of our society governors and mayors, legis-
latures and city councils, special authorities and the counties, organizations and their members,
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program for school shops and laboratories. Chapter 3 emphasizes some of the principles neces-
sary for the administration of a program of accident prevention. The need for a statement of
principles and the identification of these priliziples are presented.

The keystone of an effective school shop and laboratory accident prevention program is

the teacher_ The safe practices he employs in his instructional situation will serve to 1) protect
the students from bodily harm, 2) minimize damage to building facilities and equipment, and
3) provide experience to students as future employees in the development of safety concepts

which apply to all occupational fields. Chapter 4 summarizes the steps involved in the imple-

mentation of an accident prevention program in school shops and laboratories: An accident
21712" "" be predicted is an accident which can be prevented. The prediction of accidents can

come only through a comprehensive accident investigation, reporting, and analysis system.

Because people are a necessary part of an effective-accident prevention program, the educa-

tion and training of these individuals are also necessary_ Chapter 5 offers suggestions for the

education and training of professional and non-professional school personnel as well as the educa-

tion and training of the students enrolled in shop and laboratory courses.
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CHAPTER 2

ORGANIZING FOR ACCIDENT PREVENTION

An accident prevention program in school shops and laboratories does not just happen
school systems with low accident ratts plan their safety programs. Administrators work hard
to organize them and continue to work diligently to keep them operating effectively and
efficiently. The result is a relatively accident-free climate, providing educational activities
where injuries to students, work interruption, and damage to school property or equipment

are kept to a minimum. Such a program must be built upon a solid foundation :ii;d this

foundation must include the most important single factor in aiding accidi, ;t prevention

the basic philosophy of the school administration given in an unequivocal statement of policy.
Such a policy will determine both the function and the role of accident prevention integrated

into the total school program as well as supporting specific actions which will insure the success

of an accident prevention program in school shops and laboratories.

The next step taken after a solid philosophical foundation has been laid is organization.

The safety organization is the mechanism by which the accident prevention program is directed,
coordinated, and controlled. The task of accident prevention is complicated and cannot be

undertaken in a random manner. A planned and systematic effort is required at all levels. Organ-

ization is the means by which individuals work as a group. It consists of people working with

people and groups working with groups in an orderly division of activity, or, in other words,

the determination and correlation of individual arid group tasks in a unified effort to carry out

administrative policies.

This draper deals with the organization of an accident prevention program for school shops

and laboratories. It presents:

Principles of organization.

2. Organizational structure.

3. Steps in organizing the program.

4. Policies.

5.. Responsibilities.

6. The safety committee.

7. Cooperating agencies.



PRINCIPLES OF ORGANIZATION FOR ACCIDENT PREVENTION

It should never be asun-a..(1 that the principL. s of swmnizatiun for accident prevention in

school shops and laboratories apply equally in all situations. Situations are often dissimilar

and seldom identical. Therefore.. to consider a given set of principles as being applicable in all

situations cannot be justified. Ceitainly the responsible administrator must know the principles.

but he must apply them uitli judgment. having first analyzed the particular situvtion. He must

question their validity in the light of the operations or tasks required and consider each of

the principles to determine its approrriateness..

The principles of organization that follotv are based on principles that have developed

over the years and have emerged from the experienct of various groups business, governmental

educational, religious, and military.

Principle No.1The master plan is developed under the direction of the chief school

administrator_

Master plans for accident prevention in school shops and laboratories are developed on the

state and local level by chief school administrators with the advice and counsel of safety, educa-

tion specialists_

The state accident prevention plan outlines: the objectives of the program; the relation-

ships with local school districts, cooperating governmental agencies, and cooperating safety

agencies; the organization pattern; the Ic eislative. inspectional, and fact-gathering functions: and

the responsibilities of individuals assigned to the program. The chief state school officer is

responsible for the development of the plan. (See Appendix A for a format of the state accident

prevention plan.)

The local accident prevention plan outlines: the objectives; the relationships with the state

organization, cooperating governmental agencies, and safety agencies; the organizational pattern;

the inspectional and fact-gathering functions; and the responsibilities of individuals involved in

the program. The local superintendent is responsible for the development of the local plan.

(See Appendix B for a format of a local accident prevention plan.)

The individual shop or laboratory accident prevention plan includes: a statement of objec-

tives: layout and facilities of the shop; details of the shop operation and maintenance; a

description of the equipment used for protection of the student: 2 list of general and specific

safety practices and regulations; safety instruction plans; a description of student participation

in the safety program; and the policy for making accident reports and analyses. (See Appendix

C for a format of a shop or laboratory accident prevention plan.)

Principle No. 2Active participation and cooperation of all individuals and groups affected

are desirable in the planning of a program.

This application of democratic procedures insures maximum cooperation in executing the

program; this approach should not, however, be used as a device for evading individual responsi-
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bility or deeisittn-inaking. Ir. the planning of the state freer:an it is desirabi.e to consult
sac!: the National Safety Council. American Society of Sara), Engineers. tl:e National Com-

mission on Safety Education of the National Education Association, as vie!' as state labor and
health services. State specialists in the fields of agriculture. education. trade, and industrial
cdue:ation. industrial arts, and technical education should, of course. be included in the rrepara-
lion of state plans. Local planning should involve teachers from all shop and laboratory instruc-
tional areas and others respGnsible for non- instrut.tionai functions in the school routine. All
groups in the school structure must be considered. including the non-instructional staff. Group
renrz--eniation is essential for stimulating safety on a group basis as well as on an individual basis.
In the planning of individual shop or laboratory plans. it is desirable to involve students to insure
total representation of personnel. Rcpresentativtes of local chapters of the American Society of
Safety Engineers should be involved as w di_ Other local aces cie.s which should participate include
insurance servie. chapters of the Associated Cieizeral Contractors of America, colleges and univer-
sities, community safety councils. fire departments. municipal health agencies, police departments,
and professional medical personnel

Principle No. 3- Every function necessary for accomplishing the aims and objectives of the
organization is assigned to an individual or subdivision of that organization.

Organization exists for one purpose to make sure that all essential activities are carried out.
The responsibilities of each major clement of the state organization for accident prevention must
be analyzed to determine the functions essential to fulfill its responsibilities. This is also true of
the local organization. When the functions arc determined, they are then assigned to an individual

or a subdivision of the organization, whether it be state or local. This principle should not be a
interpreted as an encouragement to add unnecessary activities. It applies only to jobs which must
be done. Essential functions, however, must not be overlooked in creating the organization plan.

Principle No. 4Uniform methods of organizational structure are applied at each level of the

organization.

This principle refers to the basis used in astablishing the form of organization. Administrators
inust make the decision regarding the form of the organization before the plan of any operation
can be properly determined. There are three reasons for adherence to a standard pattern:

I. To simplify relationships and procedures.

1 To provide the best organizational structure at all levels.

To provide a simple basis for general understanding and recognition of the exact delegation

of responsibilities.

Principle No. 5Organizations should never be permitted to grow so elaborate as to hinder

work accomplishment.

In order to secure the accomplishment of minor activities, an organization frequently is

permitted to establish an excessive number of separate units. This is an error, since it may result
in an inflexible organization structure requiring more personnel than necessary. Separate organ-
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Principle No. 6Assigned responsibilities are cpecifically clear-cut and initt.rcz.t.ii=7.-1.

This principle has two purpost..--;

L To prevent confusion of iines of authority, i;lcsitably leading to celiflicts. duplications

and overlaps of function with other agents of the organization_

2_ To insure that the agency concerned clearly understands the exact nature of its job and

the steps necessary to perform that job_

Vague wording of regulations., memoranda, directives, or circulars must be avoided, since the

result is overlapping, duplication and conflicts between units charged with similar functions_ The

resulting confusion may be so extensive that it prevents or delays action. Directives and other

instruments prescribing authority must be clearly and conciselv written and readily understand-

able_ They should be checked to make sure that there are no ambitaiitics or sources of possible

misunderstandings_ Interpretations should be made by a specified individual at the administra-

tive level.

Principle No. 7Responsibility for a function is matched by the authority to perform

that function.

A delegation of responsibility must be accompanied by the authority to act, if quick and

decisive action is to be obtained_ No person or group of persons within an organization can

really be held responsible for the performance of any job unless the responsibility is accom-

panied by the power to accomplish that mission or execute that job_ Frequently the delegation

of responsibility fails to carry with it the necessary authority or is accompanied by checks that

make the performance of the assigned task unnecessarily difficult. This principle must be carried

out to make an accident prevention program effective.

Principle No. 8Functions are assigned so that related functions are grouped together.

Grouping related functions together facilitates the grouping of individuals under a super-

visor and the grouping of subdivisions related within the organizational structure.

Principle No_ 9Authority and responsibility are decentralized to the maximum extent

consistent with control.

This principle places in the hands of those closest to actual operations the authority and

responsibility necessary for the conduct of those operations or tasks. A responsible individual

at the scene of operations is able to appreciate more fully the peculiar conditions confronting

him than someone in a distant office. Subordinates should be given sufficient authority to act

in all cases where review by higher authority is not absolutely essential.



Principle No. 10 Special skills and talents of individuals are utilized for the greatest
benefit to all.

Good organization utilizes the talents of all members of the staff for the greatest benefit
to all. The school administrator will make himself aware of the special abilities and educational
background of supervisory and teaching personnel, and assign them to positions where they can
do the most good. For Lxample, some staff members may have special abilities and training lid

fire safety, personal protection, or hygiene. These special talents may be utilized in solving

special problems throughout the school program or in particular areas, as well as in actual

classroom work..

Principle No. 11 -Major attention is given by senior officials to problems of exceptional
importance with only the minimum necessary attention given to reviewing routine actions of
subordinates.

It is better to delegate discretionary authority to subordinates at the risk of a few
mistakes than to ietaid performance with cumbersome routines of direct supervision and review.

Subordinates should be impressed with their responsibility for reporting unusual policy problems

to their superiors and with their duty to act promptly and decisively on routine functions
without reference to higher authority. One of the most common manifestations of over-attention
to detail is the insistence of many administrators and supervisors on personally signing routine
correspondence.. This policy delays actions..

Principle No_ 12-Every member of the organization, from top to bottom, knows to whom
he reports and who reports to him_

The line of authority must show clearly to whom each individual is responsible and for
whose performance each supervisor is responsible. This principle is essential to the effective-
ness of the organization of any type of enterprise. It is especially important in an accident
prevention program since the safety of individuals is at stake_

Principle No.. 13 -The number of individuals or agencies reporting directly to one super-
visor is ker-t within the number that he can effectively control.

No fixed formula can determine the number of people that can work effectively under
the supervision of one man under varying circumstances_ The extent of the span of control
depends in great measure upon the nature of the work being performed. The span of control
must be sufficiently limited to insure adequate attention by each supervisor to each of his
principal subordinates. Obviously, time, space, nature of activities, and personalities will have
a direct bearing on this matter. In a school shop or laboratory situation where the teacher is the
supervisor the class size should not exceed a total of 25, nor should the total exceed the number
of training stations available to carry on the instructional activities of the program of instruc-
tion. From an organization standpoint, this principle is sound. From an accident prevention
standpoint., the principle is more than sound. it is essential.
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Principle No. 14-No member of an organization is required to report to more than one
supervisor.

The effectiveness of a person is inevitably hampered if he is required to report directly
to more than one superior. In an effort to follow the instructions of one he may violate the
instructions of the other. The word "reports" refers to lines of authority and responsibility
only_ This does not mean that an individual may not talk with others to obtain their advice,
counsel, and guidance in the performance of duties.

Principle No. 15Channels of administration are not violated by individuals or sub-
divisions of the organization.

All personnel in an organization should clearly understand the limitations of their authority
and of their functions. Staff personnel are assistants to the administrator; all their authority flows
from him and must be exercised in his name. Few oreanizational problems cause more difficulty
thar the failure to understand clearly the difference between line and staff activities in spite of
the ;...ct that the distinctions between them arc logical and clear -cut.

Organizational Structure

hi April 1959, the Office of Education of the U.S.. Department of Health, Education,
and Welfare conducted the "Office of Education Conference on the School's Contribution
to Occupational Safety Through Shop Safety Programs." The purpose was to explore approaches
for more effectively coordinating and implementing the efforts of local schools to make
their maximum contribution to the development of safety consciousness on the part of young
people enrolled in school shops. This conference brought together 76 participants from 21
states representing 42 organizations and agencies concerned with safety education. The
conferees spent two and one-half days in discussions of areas such as leadership development,
safety committees, physical patterns, instructional materials, and teacher education. The report
of the conference' contains a digest of the findings, a set of recommendations, and a summary
of the discussions. Among the recommendations made by the conference were the following
which are pertinent to the organizational structure on a state and local level; they are of course

equally applicable to school laboratories:

1. Each state should appoint a safety education committee to advise the chief state
school administrator on matters relating to school shop safety education. This com-
mittee should represent public and private agencies and industrial groups with an

interest in the field of occupational safety.

2. Each state should employ a professionally trained safety education director or
coordinator to serve on the staff of each chief state school administrator. This
pattern could be repeated in the lower administrative echelons of the school system
as well.

3. School shop safety programs should be organized at the community level. The re-
sponsibility for organizing these programs should be the responsibility of local
school administrators and school boards.
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Orpnizational structures consist of tvvo types of officers_ line officers and staff officers_
The line officers are administrative executives such as department heads %% Rhin a school.
building principals. assistant superintendents. and superintendents_ They are in charge of
departments in a school. single buildings. groups of buildings. or major divisions of the
educational system. The flou of authority is from superintendent or assistant superintendent
to principals to teachers_ Dualism of control is thus eliminated. and the policy of a single
executive is maintained through all departments and levels of administration. Thus. line
officers systematically operate the educational program_ Obviously. under this system super-
vision may be emphasized or subordinated depending upon the policy and point of view of
the superintendent_ Staff officers are technical experts in charge of service or subject de-
partments or departments including groups of subjects. Staff officers are advisory experts
directly responsible to and operating through the superintendent of schools_ Staff officers
have no administrative authority over line officers or teachers_ Expert technical services
involved in supervision are provided for through the organisation of the staff departments
either fez services or subjects. A safety education director or coordinator is an example of
a staff officer_ Other examples might include_ curriculum specialist. maintenance specialist.
statistician. personnel director. or music director..

State Organization

Figure 7 represents a suggested pattern for the organization of the accident prevention
aspects of a state education office_ There are four distinctive elements in this pattern: L the
chief state school officer. 2.. a safety director or coordinator: 3_ a safety steering committee,
and 4.. the subject area specialists.

The chief state school officer is the state superintendent of schools or superintendent of
public instruction_ In this position rests the basic responsibility for the organization of the
accident prevention program for school shops and laboratories. This responsibility is an impor-
tant challenge. since. as head of the school system. the chief state school officer must effec-
tively set the stage for the eventual success of the program_ The responsibility for planniree
details within the framework of the program may be delegated to other personnel. but co-
ordination must come from top level administration_ An essentiai factor in a successful
accident prevention program is the active top-level endorsement of the program after it has
been formulated and put into effect_

The safety director serves in a staff capacity without line authority. He functions both as a
special assistant and advisor to the state superintendent on accident prevention and as the advisor
on safety for the entire organization. He must work closely with members of the supervisory staff
without interfering with any of their functions. He must realize that his is a service job and that he
cannot encroach on the authority of members of the line personnel_ His specific duties are outlined
in a subsequent section of this chapter. The safety director is selected for his training, experience,
interest, and ability in the area of safety in school shops and laboratories.

The safety steering committee is appointed by the state superintendent to serve in an advisory
capacity on matters of:
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1. Assessment of the accident prevention situation in school shops and laboratories;

2. formulation of a master plan of action;

3. testing the effectiveness of the plan;

4. revising the plan on the basis of test results; and

5. projecting plans for the further advancement of the accident prevention program.

The chief stite school officer or his representative should serve as chairman with membership of the

group to be made up of the ft:glowing:

i. State director of vocational education.

2. State supervisor of trade and industrial education.

3. State supervisor of industrial arts, or another individual responsible for supervision of

this activity.

4. State supervisor of vocational agriculture.

5. State supervisor of technical education.

6. Representatives of these or similar groups: a) state federation of labor; b) insurance and
casualty organization; c) state teachers' organizations; d) state safety council; 3) state

chamber of commerce; 0 farm organizations; g) institutions of higher learning which pro-
vide educational services to school shop programs; h) state trade associations; i) state

factory inspection services; j) state industrial commissions; and k) American Society of

Safety Engineers.

The subject area specialists are the state supervisors and coordinators who work directly

with local educational personnel in their operation of educational programs conducted in school

shops and laboratories. The subject areas include industrial arts, trade, industrial education,

agriculture education, home economics education, technical education, distributive education,

business education, natural sciences, and others.

Local Organization

Figure 8 represents a suggested pattern for the organization of the accident prevention

aspects of a local education office (county, district, joint, city, etc.). There are six distinctive

elements in this pattern:

I. The local superintendent of schools.

2. A safety director or coordinator.
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1 A safety steering committee.

4. The school principal;.

5. The subject area specialists.

6. School shop and laboratory teachers.

The primary responsibility for the organization of the local accident prevention program
rests with the superintendent of schools. He must be. able to express his beliefs on accident
prevention in statements that will justify the proposed safety program. it is expected that his
statement of purpose will capture the imagination of his staff and genuinely inspire and motivate
the group.

The safety director serves in a staff capacity without line authority. He functions both as a
special assistant and an advisor to the superintendent of schools on accident prevention and as
the advisor and stimulator for safety for the entire local organization. He must work closely with
members of the supervisory staff, but he cannot interfere with any of their functions. He must
realize that his is a service job and that he cannot encroach on the authority of the members of
the line personnel. His specific duties arc outlined in a subsequent section of this chapter. The
local safety director is selected for his training, experience, interest, and ability in the area of
safety in school shops and laboratories.

The local safety steering committee is appointed by the superintendent of schools to serve
in an advisory capacity in the following areas:

1. Assessment of the accident prevention situation in the school shops and laboratories.

2. Formulation of a master plan of action.

3. Testing the effectiveness of the plan.

4. Revising the plan on the basis of test results.

5. Projecting plans for the further advancement of the accident prevention program.

The local superintendent of schools should serve as chairman, with membership of the group to be
made up of the following:

1. Local director of vocational education.

2. Local supervisors of vocational education areas.

3. Local supervisor of industrial arts, or another individual responsible for supervision of
this activity.

4. Representatives of these or other like groups; a) insurance services; b) local chapter of
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the ...ksstciated Gtneral Contractors of America. c) colleges and universities; d) com-
munity safety councils. e) lire departments. f) municipal health agencies. g) Felice derist-
inents. II) professional medical personnel. and i) safety engineers from local industries or
a member of the American Society of Safety Engineers.

The individual school is the central unit of an educational system. Therefore, the principal
is likely to be the administrator who is most directly concerned with the school shop and labora-

tory accident prevention program. If a specialized supervisor or department head functions under
the principal and works directly viith the teachers. some of the re-ponsibilities for the program
may he delegated to him. The supervisor or head teacher of industrial arts may be responsible
for the program in industrial arts. but the chief responsibility for direct leadership in the school
remains with the principal. and continued evidence of his interest and concern is essential to the

success of the program.

The subject area specialists on the local level include the local director of vocational educa-

tion. the supervisor of industrial arts education. the supervisors of vocational education subjects,

and the science specialists.

When public education systems first undertook the responsibility of providing shop and
laboratory instruction for youth and adults. they assumed an obligation to insure an accident-

free environment and a course of study which would include the teaching of safe practices.
Although the shop or laboratory teacher bears the brunt of this responsibility, he must have

the active support and cooperation of administrative and supervisory staffs. In the discharge
of these responsibilities, the teacher must recognize the importance of certain preferred safety
practices which should be employed to prevent accidents resulting in injury to students and/or
damage to shop and laboratory equipment and building facilities.

STEPS IN ORGANIZING THE PROGRAM

A basic purpose of the Guide is to provide state and local educational administrators with
specific suggestions foe organizing an accident prevention program for their school shop and
laboratory activities. Listed below are recommended steps which should be employed on both the

state and local level.

State Program

I. The state superintendent appoints the safety steering committee. As s'as indicated pre-

.' -usiy, this committee should include those members of the superintendent's staff who supervise

or coordinate school shop and/or laboratory programs. These staff members should then recommend
to the superintendent the names of individuals to represent other interested state governmental
agencies and state associations or organizations interested in promoting safety education in the

public schools.

In his letters of appointment the superintendent would outline the objectives of the com-
mittee and set the time and place of the first meeting.
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2_ The state steering committee formulates a preliminary plan of action. Perhaps the most
important step in such a plan would be the determination of the qualifications of the proposed
safety tilecialist to be assigned to the superintendent's staff. if possible. the names of poteniial
appointet. s shoulu be submitted to the superintendent_ The committee should also outline in
some detail the duties and specific responsibilities of the safety specialist.

A preliminary action program should then be determined, it should include suggestions for:

a) assessing the accident prevention situation in state school shops and laboratories: b) formu-
lating the master plan of action, c) testing the plan. and d) reformulating the plan on the basis

of test results_

3_ The safety specialist is employed. As his first task, the specialist should complete an
informal and personal visit with each member of tb steering committee_ The primary purpose
of such visits would be to become acquainted with other members and to secure suggestions for

carrying out the responsibilities of the position of safety specialist

4_ Under the direction of the safety specialist, an analysis is made of the accident and
injury situation in the state school shops and laboratories. Such an analysis would entail careful
planning by the specialist and close coordination with the subject area specialist of the superin-
tendent's staff. A comprehensive report should be prepared and submitted to the superintendent,
who will in turn transmit copies of the report to the steering committee_

5_ Under the coordination of the safety specialist a master plan for accident prevention is
formulated by the steering committee_ A suggested format of such a plan will be found in Ap-

pendix A of this Guide.

The plan, when accepted by the chief state school officer and/or the state board of educa-
tion, is discussed in detail with the local administrators who are conducting shop and laboratory
activities. Suggestions are accepted and implemented whenever applicable_

6. The state superintendent puts the master plan into action upon the approval of the state
board of education. The safety specialist is the key factor in this step, but it must be remembered

that he is a member of the staff and not of the line organization. The implementation of this
plan begins with the supervisors of the subject areas affected.

7. The steering committee formulates a procedure for evaluating the plan of action. Such a
procedure would, of course, be developed under the guidance of the safety specialist and should

include the use of specific measurement instruments.

8. The superintendent of schools reformulates the plan of action on the basis of the evalua-

tion results provided by the steering committee. The testing program may result in major changes
in the plan. However, if the organization of the program has been conducted in accordance with
the prescribed principles, only periodic minor changes should be nece5ar, for maximum effec-
tiveness.
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Local Program

The local superintendent appoints the safety steering. committee.. As vas indicated pre-

viously. this committee should irclude these members of the superintendent's staff ah&+ super-

vise or coordinate school shop and or laboratory programs.. These staff ineinters shzuld then

recommend to the superintendent the names of individuals uho could represent other interested

govennental agencies and associati,-Ins or ornizations inter tad in promoting safety etinc.a-

lion in the local public schools_

In his letters of appointment tne superintendent should outline the objectives of the com-

mittee and set the time and place of the first meeting.

The steering committee formulates a preliminary plan of action. Perhaps the most impor-

tant step in such a plan would be the determination of the qualifications of the local safety spe-

cialist to be assigned to the superintendent's staff. if possible. the names of potential appointees

should be submitted to the superintendent The committee should also outline iii some detail the

duties and specific responsibilities of the safety specialist.

A preliminary action program should then be determined; it should include suggestions for:

a) assessing the accident prevention situation, in the local school shops and laboratories: b) for

formulating the master plan of action. c) testing the plan; and d) reformulating the plan on the

basis of test results.

3. The safety specialist is employed_ As his first task he should complete an informal and

personal visit with each member of the steering committee. The primary purpose of such visits

would be to become acquainted with other members and to secure suggestions for carrying out

the responsibilities of the position of safety specialist

4. Under the direction of the safety specialist an analysis is made of the accident and injury

situation in the local school shops and laboratories. Such an analysis will entail careful planning

by the specialist and close coordination with the subject area specialists of the superintendent's

staff_ A comprehensive report should be prepared and submitted to the superintendent who will

in turn transmit copies of the report to the steering committee.

5_ Under the coordination of the safety specialist a master local plan for accident prevention

is formulated by the steering committee. A suggested format of such a local plan will be found in

Appendix B of this Guide. The plan when accepted by the local superintendent of schools or the

board of causation is discussed in detail with building principals who are conducting shop and

laboratory activities. Suggestions are accepted and implemented whenever applicable_

6. The local superintendent of schools puts the master plan into action upon the approval of

his board of education. The safety specialist is the key factor in this step, but it must be remem-

bered that he is a member of the staff and not of the line organization. Tlic implementation of

the plan begins with the supervisors of the subject areas affected and the teachers who conduct

the shop and laboratory activities.
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7. The steering committee formulates a procedure for evaluating the plan of action. Stich
procedure would. of course, be developed under the euidance of the safety specialist and should
include the use of specific measurement instruments.

54 The local superintendent reformulates the plan of action on the basis of the evaluafion
results provided by the steering coannittee. The testing program may result in major changes in
the plan. However, if the organization of the program has been conducted in accordance with the
prescribed principles, only period minor changes should be necessary fez maximum effectiveness.

POLICIES

An educational system that attempts to prevent accidents in school shops and laboratories
without definite guiding policies policies which are planned, publicized, and promoted will find
itself continuously rectifying mistakes which should never have been made. School administrators
must establish and give publicity to its policies with respect to accident prevention.

Characteristics

A "policy" may be defined as a guide to action.. Obviously, every directive from an admini-
strator to Ks subordinates leads to action. The role of a policy is to guide each directive properly.
Since directives lead to action it follows tkat there must be a policy basis for every directive and
for every action which results?

The word "policy" is generally used in an all-inclusive sense. As such it covers all guides to
action. It forms the basis upon which decisions, whether major or minor, are made throughout
the administrative structure.'

Kinds of Policies

Policies may result from the enactment of school codes. For example, the 1961 education
code, State of California, division 10, article 7, section 13551 states that:

No superintendent, principal, teacher, or other employee of a school district employed in
a position requiring certification qualifications shall be held personally liable for the death
of, or injury to, any pupil enrolled in any school of the district resulting from the participa-
tion of the pupil in any classroom or other activity to which he has been lawfully assigned
as a pupil of the school unless negligence on the part of the employee is the proximate
cause of the injury or death.

The administrative formulation of policies becomes necessary when the government, through
legislative enactment or court action, passes a law, issues a directive, or makes a decision which
must be accepted by the administration of an enterprise or institution. Because conformance is
required, such policies are "imposed," and it becomes an executive responsibility to formulate
the necessary statement of policies.
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Policies may appear in the form of rules and regulations to insure Ilse proper execution of
directives and sLorking plans. The folloTaing is an excerpt from the administrative guide of the

Los Angeles city school district, Office of Bozrd Services. ani appears as coded reference 2.325-7

under the heeding of "Written Reports of Accidents":

All accidents shall be reported in complete detail including accidents occurring to students
before and after school, on school premises, and on the way to and from school. Form
74_43AR, "Pupil's Accident Report" shall be completed immediately by the teacher in

charge or a person specified by the school principaL These reports must be made out in
quadruplicate; three copies to be sent as soon as practiLable after the accident to the insur-

ance office, business division, the fourth copy to be retained by the principal. A follow-up
report on Form 37.2, "Pupil Accident Follow-up Blank" shall be made in duplicate and both
copies transmitted to the insurance office within ten days after the accident.

Policies may also appear in the form of procedures. For example, in the Administrative

Guide of the Los Angeles city school districts the following procedure is established for accidents

which occur in post-high school classes:

The following procedures will be followed when serious accidents occur in post-high

school industrial education evening classes . Contact the school administrator or his
representative immediately in the event of a serious accident: he will assume responsibility

_ _ In the event the school administrator or his representative cannot be contacted, request
another teacher to assume responsibility for your class until the emergency is over. If the

substitute teacher does not have an industrial education credential in the subject area, in-
struct him to keep all power machines and equipment turned off. Give first aid to the pupil;
then call a doctor for further instructions. In the event a doctor cannot be contacted, tele-

phone the police emergency hospital to send an ambulance . When a pupil is involved in

a serious accident in a post-high school industrial education class, forward his safety test

along with a complete accident report to the Insurance Section, Business Division.

When a policy is of a routine or less-important character, it is often convenient to state it in

the form of a standing order. The "no smoking" sign in a school facility is obviously a notice of

a policy to reduce the hazard of fire rather than to control the habits of students, so it is con-

venient to use the naturally-derived and commonly-understood command that simply prohibits

smoking in certain places.

Policy may spell out the school administrator's attitude toward safety and give some indica-

tion how the accident prevention program will operate. Points to be covered in such a policy

might include:
1. A statement to the effect that safety shall be a prime requisite in all shop and laboratory

activities.

2. That the school administration will provide mechanical and physical safeguards in keeping

with recognized standards.

3. The policy with respect to requiring personal protective equipment where the nature of

'he work requires it.
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4.. The policy with respect h compliance with shop and laboratory rules.

5. The establishment of a s-Ifety committee or committees and how they will function.

6. Other pertinent policy matters depending upon local conditions.

Written Policies

The decision to formulate policies in writing depends upon several factors. the large organi-
zation generally produces written policies and preserves them, and makes sure that all departments
and personnel concerned have reproduced copies. Some school administrators favor the formula-
tion of policies in writing, regardless of the size of the institution. The more legal or controver-
sial the problems, especially as they apply to shop or laboratory injuries. the greater is the prob-
ability that the needed policies will be formulated in writing. Some policies arc written for legal
reasons, while others are written to prevent possible controversy.

Administrative policies are often reduced to writing at the time they are formulated. This is
usually done by means of approval or disapproval of the recommendations of a report; by pre-
paring minutes of a conference; by writin.= a short note, memorandum, or letter on the subject;
or by filing correspondence and hand written notes.

School administrators should maintain a complete and accurate file of policies. Such a file
has a value as a reference Of recording system rather than as an actual basis for operation. An
important phase of executive skill is the accummulation through the years of a memory of de-
cided policy. The better the memory, the more likely is the administrator going to be able to
meet new conditions with new and aggressive policies. The successful administrator uses policy
as a tool, not a hampering administrative procedure.

RESPONSIBILITY

Accident prevention programs or activities in school shops and laboratories must have leader-
ship and guidance. The three basic units of leadership are the administrator, the safety specialist
or director, and the teacher.

The Administrator

The individual school is the central unit of an educational enterprise; therefore, the building
principal is likely to be the administrator who is most directly concerned with the school shop
safety program. If a specialized supervisor or department head functions under the principal and
works directly with the teachers, some of the responsibilities for the safety program may be dele-
gated to him. The supervisor or head teacher of industrial arts may be responsible for the safety
program in industrial arts. The head of the school department of vocational electricity and elec-
tronics may be responsible for a safety program in the electrical and electronics shops and
laboratories.'
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The folloning functions are generalb considered the responsibility of the school adminis-

trator in a comprehenshe shop safety education program:

l_ Secure support from and maintain liaison vain) top school system administration.

a. Secure approval for the safety education program.

b. Secure adequate budgetary support.

c_ Expedite building and structural changes necessary for safe operation.

cf. Arrange for procurement of safety equipment_

c. Make formal reports of accidents to higher administrative authority_

2_ Provide leadership in planning the program_

a_ Initiate a specific program of safety education.

b.. Promote school-wide attitudes toward accident prevention.

c.. Secure enthusiastic support of teachers.

d. Set up in-service training in accident prevention for teachers.

1 Secure action on a program of safety education.

a. Check periodically to make sure an adopted safety education program is in effect.

b. Observe teachers for assurance that safety instruction is a functioning part of the

course of study.

c. Stimulate the discovery. analysis, and prompt correction of unsafe conditions or

practices.

d. Support teachers in enforcing safety regulations.

e. Receive and review accident reports.

Establish procedures for investigating and analyzing accidents.

4. Provide safe facilities and seivices.

a. Report unsafe structural conditions to higher authority.

b. Plan with teachers for the removal of unsafe structural conditions and other hazards,

and the installation of safety devices.



5. Secure cooperation of outside personnel and agencies_

a_ Assist the teachers in locating community personnel and services which till he helpful
in the safety program_

b. Encourage outside individuals 1.3 assist in the school shop safety prottram.

c. Inform the public regularly about the safety education program.3

The Safety Specialist

Whatever the title, the safety specialist will be responsible for solving two principal problems:
how to remove physical hazards from the school plant, and how to substitute safe practices for
unsafe practices of students and personnel_ The duties and responsibilities of the safety specialist
ordinarily include the following:4

1_ Formulating. administering, and making necessary changes in the accident prevention
program_

2.. Submitting directly to the school administrator regular monthly, weekly_ or daily reports
on the status of the accident prevention program..

3_ Acting in an advisory capacity on all matters pertaining to accident prevention as required
for the guidance of the school administrator or the safety committee.

4_ Maintaining the accident record system, making necessary reports, making personal investi-
gation of fatal. serious and potentially serious accidents, and checking corrective action
taken by teachers or other personnel to eliminate accident causes.

5_ Supervising or closely cooperating with subject-matter supervisors in the safety training
of students.

6. Making personal inspections for the purpose of discovering and correcting unsafe condi-
tions or unsafe work practices before they cause accidents.

7. Maintaining professional contacts outside of the school environment to exchange informa-
tion with others and to keep the accident prevention program up to date.

8. Making certain that federal, state, or local laws. ordinances, or orders, bearing on safety

are complied with.

9. Securing necessary help or advice from state labor departments or insurance carriers on

matters pertaining to the safety and health of students or other school personnel.

10. Starting and continuing activities that stimulate and maintain teacher and student interest

in accident prevention.



I I. Controlling or supervising lire prevention and fire-fighting activities where they are not the

responsibility of specific departments.

12. Setting stanilards for safety equipment to be used by school personnel.

The Teacher

The major responsibility for shop or laboratory safety instruction in accident prevention

falls on the teacher. If a number of teachers work in a building under a supervisor or a depart-

ment head. the latter may carry some direct responsibility. The followinF, are generally considered

the responsibilities of the teacher in a comprehensive accident prevention program in school

shops and laboratories.

Incorporate safety instruction in the course of study.

2. Give instruction on hazards and accident prevention specific to the particular school shop

or laboratory.

Give instruction and promote activities which will lead io accident prevention in future

employment.

4. Foster student cooperation in accident prevention.

5. Follow all safety practices personally.

6. Keep informed about modern and accepted safe practices in the subject field.

7. Revise shop or laboratory facilities to provide for optimum safety conditions. Give special

attention to a) layout. b) utilities and building services, c) equipment and tools. d) storage

and handling of materials.

8_ Carry out recommendations of the administrator for improving safety instruction.

9. Devise and enforce safe housekeeping procedures.

10. Provide for use and maintenance of necessary personal protective equipment.

1 I. Develop specific safe practices and regulations.

12. Make recommendations to administrators for improving environmental safety conditions.

THE SAFETY COMMITTEE

An important element in the organizational structure for furthering the cause of accident

prevention in school shops and laboratories is the safety committee. The basic purposes of all



49

such committees are the creation and maintenance of an active interest in safety and to reduce
accidents. Sptc.ifically, safety committees are organized to:

1. Arouse and maintain the interest of school administrators, supervisors, and teachers and
to help them understand that safety is everybody's business.

2. Arouse and maintain the interest of students and convince them that they play an es-
sential role in the prevention of accidents to themselves and others.

3. Make safety activities an integral part of operating policies and methods and a function
of operation.

4. Provide an opportunity for free discussion of accident problems and preventive

measures.

5. Discuss and formulate accident prevention policies and recommend their adoption by
school administrators.

6. Discover unsafe conditions and practices and determine remedies.

7. Work to obtain results by having its administration-approved recommendations put into

practice.

Policies and Procedures

When a safety committee is formed, specific policies and procedures should be set forth in
writing and should cover at least the:

1. Scope of the committee's activity.

2. Extent of the committee's authority.

3. Procedure as to:

a. Time and place of meetings.

b. Frequency of meetings.

c. Order of business.

d. Records to keep.

e. Implementation of committee recommendations.

f. Attendance requirements.
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Types of Safety Committees

Among the types of safety committees recommended for an effective program of accident
prevention in school shops and laboratories are the 1) state safety steering committee, 2) local
safety steering committee and 3) shop or laboratory safety committee. State and local steering
committees have been discussed earlier in this chapter.

Shop or Laboratory Safety Committees

The school should organize student safety commitwes either on a school-wide basis or on a
shop basis. If the latter plan is adopted, more students will have the opportunity to serve on such
committees and more educational benefits will result. The committee should follow as closely as
possible the pattern of safety committees in local industries. Such school shop committees offer
a broad educational background to the student. In addition to providing essential safety educa-
tion, they offer training in English, speech, health, and parliamentary procedure.

The size of the shop committee can vary with the size of the class. Most shop safety com-
mittees consist cf five students, with some persons retiring each month to make it possible for all
students to ht:ve an opportunity to serve part-time as members of the committee. However. the
entire committee should not be changed at one time, but rather substitutions made so that a part
of the committee consists of old members. The committee can be chosen by election of the
students with the requirement that the retiring committee members may not be reelected. This
procedure encourages democratic action and gives all class members an opportunity to gain expe-
rience in serving on the safety committee. The committee should elect a chairman and a secretary.
Ex-officio members of the safety committee are the instructor and the current student safety
foreman.

Meetings should be held at least once every two weeks in order thiit the students may have
frequent opportunity to participate in the safety discussions. Meetings of one-half to three-quarters
of an hour are desirable. Long meetings should be avoided and meetings should be kept lively.

The general conduct of the meetings in the school shop can be patterned as follows:

I. Roll call of members.

2. Reading and approval of minutes of last meeting.

3. Unfinished business and report on completion of recommendations at last meeting.

4. Report of special committees- including inspection and accident investigation reports.

5. Recommendations in regard to unsafe conditions and prevention of future accidents.

6. Safety suggestions received.
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7. Posting of bulletins.

8. Revision of shop rules.

9. Discussion of safety in the shop.

10. Special features, such as an outside speaker.

11. Adjournment.

The duties of the school shop safety committee might include the following:

1. Investigate and report on each accident with corrective action established to prevent

recurrences.

2. Develop and revise shop safety recommendations.

3. Check the shop for accident hazards and unsafe practices.

4. Recommend change:, or additions to eliminate unsafe conditions.

5. Promote first aid training the shop.

6. Develop the shop accident prevention program.

7. Conduct safety education activities in the shop.

8. Plan and effect safety interest methods such as demonstrations, contests, and displays.

The minute of each safety committee meeting should be posted on a safety bulletin board
so that all students in the shop can read them and be informed of the current activities of the

committee. Such activities if carried on in the school shops will better prepare the student to

participate as a safe worker in industry.

COOPERATING AGENCIES

There is a wide base of resources which the school administrator, the supervisor, and the

shop teacher can utilize in conducting an accident prevention program for school shops and labo-

ratories. Particularly in the technical aspects of safety, the teacher may need specialized informa-

tion as well as up to date information which may not yet be in published form. For these reasons,

therefore, a familiarity with the publications of the national, state, and local agencies engaged in

promoting industrial safety is indispensable to an individual responsible for accident prevention

in school shops and laboratories. Some of these organizations are governmental, some are private,

some are non-private agencies, while others are connected with insurance companies or associa-



bons. A directory of such agencies is included in Appendix E of this Guide_ For a more compre-
hensive presenLation of national. Mate. and local agencies which may be employed in the omni-
zation and ad:ninistration of an accident prevention pro ram. educators should refer to the
Accident Frei wiion ilallital for Shop Teachers. a professional publication of the National
Association of Industrial Teacher Educators, published by The American Technical Society of
Chitme.11.6
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CHAPTER 3

ADMINISTERING THE ACCIDENT PREVENTION

PROGRAM

In general there are five main steps which must be taken fir the effect:ye accomplishment
of any administrative activity, Earl Strong' refers to these steps as the nelarthfstrative skills of
planning. ornizine. motivating. (Erecting, and controlline. Administration of the accident pre-
vention program in school shops and laboratories includes: I Manning -.the determination of
that to do, how to do it, when to du it, and who is to do it; 2) Organizing the development of
an accident prevention structure which will accomplish the planned objectives, fix the responsibil-
ities, establish relationships, assure coordination, assure control, determine group related functions,
and document the organization, 3) Motivating the application of incentives in order to create
and maintain behavior conducive to the attainment of accident prevention objectiv, 4) Directing
-the provision for the guidance and feipervision rietteti by individuals to Larry out their assismed

responsibilities; 5) Controlling the comparison of actual and desired performanc-e through the ap-
plication of evaluated criteria: taking necessary cornet:five action to prevent unfavorable deviations
from established plans.

This chapter deals with the principles of administration, lite exercise of stitnoritv. and the
auditing, reporting, and documentation of an aeeident prevention program.

PRINCIPLES OF ADMINISTRATION

The effective implementation of administrative skills requires the application of certain
principles of administration. Such principles C411 I) improve administrative efficiency, 2) help
solve the administrator's problems. 3) crystallize the nature of the administration, 4) simplify rte
training of administrators and supervisors, and 5) improve channeling of continued research.

There is no limit to the possible number of principles concerning administration. Every
administrative guideline or device that will strengthen an organization or facilitate it operation
deserves a place among the principles of administration., so long as experience proves it to be
worthy of the position. Certain fundamental principles, however, serve as a foundation to iimtre
sound administration. These principles are concerned with the general area of administration and
will not be presented under the specific skills of planning, organizine, motivating, dir-ectinre and

controlling.

I. Allo wa aces are made for changing conditions and for interne, adjustments to meet such

changes. Flexibility should be a major consideration in the selection of plans, organization, and

operations. cestee and ha-LI-As eef" yacli tiosteteer, must be weielied against its advan-

IlitleS. 2ublic school administrators should consider accident prevention as a basic part of their
operation, rather than as an afterthought, and safety precautions should be regarded a, an inte-
gral part of any modification or addition to school shops and laboratories.
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2_ Research is employed to obtain accurate and complete facts as the basis of efficient
admiaistration. Research is concerned yeah the systematic evaluation aad analysis of materials and

methods for the purpose of obtaining information that will be of value in assisting the organiza-
tion to achieve its basic Ojective

Administration must proceed on the basis of facts derived from research or investigation
aimed at scientific precision and impartiality. Safety specialists have decried the lack of studies,
surveys, statistics, data, and organized research in the area of school shop and laboratory safety.
For example, information is needed about a) the extent of participation of educators in safety
education, b) the causes, frequency, and severity of accidents in school shops and laboratories,
and c) fix extent and nature of safety program materials needed for state and local use. School
administrators can provide the leadership in encouraging research and special studies in the many
aspects of safety education and accident prevention. Some suggested activities include the
following:

a. Compile information from all possible sources and interpret it in terms of needed shop
and laboratory safety education research.

b. Collect information concerning accident experience of students, teachers, and other per-
sonnel in school shops and laboratories.

c. Identify shop and laboratory safety education research from available information and
program-operation data.

d. Define the elements in teacher education programs that develop teachers who can prepare
individuals to enter the work force and carry out their duties safely.

e. Recommend priorities for school, shop, and laboratory safety research and inititate action
to accomplish the needed research.

1. Stimulate experimental safety education programs to determine the effectiveness of cer-
tain learning activities and safety practices.

g. Provide for a continuing comparative analysis of safety education and its benefits to
workers in small establishments as compared to large establishments.

3. Effective control requires standards of performance which are objective, accurate, and

suitable. Even the best administrator cannot help being influenced by personal factors, and actual
performance can sometimes be camouflaged by a dull or sparkling personality. Good standards of
performance applied objectively will ensure job evaluation on the quality of performance rather
than personality of the worker, and they will be appreciated by the worker as being fair and

reasonable.

The school administrator should follow the example of industry and employ its standards for
appraising the effectiveness of accident prevention. The disabling injury frequency formula is one

of the devices used as a measure of effectiveness. This formula is expressed as follows:



Frequency Rate =
No. injuries x 1.000.000
No. man hours exposure

rI is pro.ivies the numb,. -1 disabling injuries per million Irian hours of work exposure. In
1 -kn. - for :ustries combined, which report voluntarily to the National
`-"afe-y as _ ool shop or laborator, situation. the number of student hours
worked -4.11d b Euectituted for :ire total number or man hours worked in industry.

The severity of aceiJental injuries provides an additional method of appraisal. It is expressed
as follows:

No. days lost x 1.000,000
Sererity Rate

No. man hours exposure

It thus provides the number of days (work days, holidays, and weekends) lost per million man
hours of work exposure. The number of hours spent by the student in school shops and labora-
tories would be substituted for the number of hours of exposure (work) in industry. In 1965 this
severity rate reported to the National Safety Council for all industries combined was 695. Injury
frequency and severity rates should be employed on a system-wide basis rather than on a shop-to-

shop basis. Details of school accident reporting procedures are given in Chapter 4 of this Guide.

4. The acquisition, filing, storing, and retrieval of records is a vital necessity to all organiza-

tion, whether they be large or small. Safety records sufficiently detailed and analyzed can be the
lifeblood of accident prevention efforts and can contribute to the efficiency of accident control.

Accident records can serve as a valuable tool in all safety promams, but the mere completion and

filing of records is not enough; they must be retrieved and used in every beneficial way possible.

It is recognized that while most school administrators have the desire to prevent accidents in
shops and laboratories, they must be motivated to take safety action, or else normal administra-

tive pressure may cause them to regard safety as something which can be taken care of some day

if they can get around to it. Records can be used as tools to motivate educators to take action

now and not at a later date.

5. Direction is facilitated when all cominunicafions are framed and transmitted in such ways

as to support the objectives of the organization. The major methods of communicating (oral and
written) used in an organization and the corresponding skills that need to be developed can be

listed as follows:3



Communication Skill Required

Talks to groups Speaking to groups

Informal contacts Speaking with avid listening
conversation and telephone to others

Interviews Interpersonal relations

Conferences and meetings Leading and participating in
conferences

Instructing Telling and showing

Letters Writing

Memorandums Writing

Bulletins and manuals Reading

Reports Writing and reading

Bulletin boards Reading

The following guides also presented by Strong 4 should assist school administrators in im-
proving listening as well as speaking ability:

As a Speaker

a. Plan your remarks in terms of listener reaction. Have a purpose.

b. Organize your main thoughts clearly.

c. Keep your specific purpose in mind at all times.

d. Be listener-centered, not self-centered.

e. Avoid being autocratic or dogmatic.

f. Use sufficient facts, evidence, and other proof.

g. Consider possible listener prejudices and attitudes.

h. If a change is proposed 1) tell why, 2) she I advantages, 3) seek listener's suggestions,
4) be clear to the listener, and 5) proceed slowly.

i. Be enthusiastic and projective in your manner.
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j. Look the listener in the eye.

k. Use language he understands.

As a Listener

a. Anticipate the situation and the message the speaker.

b. Look for main points of the speaker.

c. Analyze the speaker's purpose.

d. Be speaker-centered, not self-centered.

e. Consider speaker's right to be autocratic if in a superior position.

f. Weigh speaker's facts and relate evidence to his conclusions.

st. Suppress your prejudices as you try to understand the speaker's position.

h. Be open minded to new ideas: I) find cut why, 2) weigh the advantages, 3) make sug-
gestions, 4) understand the speaker, and 5) think before you reply..

i. Be physically alert and attentive.

j. Look the speaker in the, eye_

k. Analyze lane-, age in terms of what the speaker means..

Effective communication in an accident prevention program can influence action and effect
change. Today's educational administrator must make every effort to apply the methods and
techniques of communication to the safety objectives of his shop and laboratory programs.

6. A strong and forthright leadership is maintained through an effective training program.

Providing effective leadership is one thing, but its maintenance, once established, is quite another.

Perhaps the major problem in teaching leadership, according to Koontz and O'Donne11,5 is that,

"It is a dynamic and personal process dynamic in the sense that techniques vary with circum-

stances and with the people involved, and personal in the sense that interpersonal influence is

exercised."

It is certainly true that some leaders are "horn" to the task, but this is not to say that the
qualities of leadership cannot be acquired through education and training. High on the list of
these qualities is "knowledge of the subject" The knowledge and philosophy of accident preven-

tion is not "just common sense," as soak, slogans proclaim. It is a specialized body of informa-
tion accumulated over a period of many years which has been marked by greatly decreased

injury rates in industry. Administrators and supervisors of all levels who undertake the responsi-
bility for accident prevention need the benefit of that knowledge, and it is the job of the safety
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specialist to help them gain whatever information is available to make their safety efforts more
productive. The most direct way to develop desired attitudes and to impart to school administra-
tors and supervisors the necessary information about accident prevention in school shops and
laboratories is through courses of instruction. Chapter 5 details such a program of instruction.

7. The human factor must be dealt with in every aspect of administration. An administrator
is concerned with people: the more proficient he becomes in understanding them and their prob-
lems, the more proficient he becomes in directing his organization. Much of the success of an
accident prevention program depends upon its acceptance by those to who it is directed. The
National Safety Council emphasizes the following psychological factors in safety:6

Consider hzdividual differences, one of the ever-existent problems within industry, are
seen constantly. Yet within the framework of differences in people are factors that are com-
mon to all and therefore useful in dealing with work groups.

Understand ihe motivations of people. To want something is to be motivated, but not to
want something also requires motivation. To use a safety device to protect one's fingers from
a saw is perhaps indicative of motivation for safe practices, but the desire to ignore a safety
device because it might increase production is also a motivated matter. Conflicting motiva-
tions should also be considered in any attempt to understand human relations.

Emotion is another important- topic. Humans frequently act at the emotional level. While
emotions can be constructive at times, they can also be destructiveworking to the detri-
ment of the individual and the safety program. Emotion can so disrupt or confuse the
thought process that an individual will not do what he knows he should do, but rather do
the opposite merely because of the way he feels.

Attitudes are so closely allied to emotions that some people consider them as pure emo-
tional responses. Industry has recognized the effect that attitudes can have on production,
plant morale, turnover, absenteeism, plant safety and the like. As a result management has
spent much time and money to determine the attitudes of workers. Measuring, developing,
and changing attitudes constitute a major problem for personnel men and psychologists- one
of extreme importance to the safety man.

Learning processes. Learning has gone on from the first day of birth and in all of the
topics previously mentioned it has played a major role. One cannot understand motivation,
attitudes, emntion, or even individual differences without some consideration of the learning
process involved in bringing them about.

Individual differences, motivation, emotions, attitudes, and learning are bound up with
accidents. The safety man must work with them directly. (The problem of motivation will
be presented in some detail later in this chapter.)

8. Planning is influenced by the rate and nature of technological change. The administrator
of course has little or no control over an external flexibility as unwieldy as technological develop-
ment. Technology does change and it changes rapidly with one new development producing an-
other. School administrators know that "education must become the process which will enable



the indiv 'dual to vdthstand the inevitable changes which will occur in the relationship between
%%hat lie Lams and %%hat he %% ill be called upon to do in the world of work."' Administrative
planning must be geared to sudi changes. Safety education must keep abreist of the changing

tech navy.

An ad lint- committee of the U.S. Office of Educations ...:veloped the following suggestions

for educators in their effort to keep accident prevention in school shops and laboratories adjusted

to the changing industria: technology:

a. Utilize available safety resources. especialiy those agencies having the competency, con-

cern. and staff to provide the applicable assistance. Liaison should be established with ap-

propriate individuals and associations.

b. Provide the necessary leadership through effective organizational patterns. Safety education

specialists should be employed on the federal, state, and local levels.

c. Identify effective safety programs and communicate relevant information to those who

can use it effectively (e.g., vocational and industrial arts teacher:educators.)

d. Disseminate available safety information to shop and laboratory teachers and supervisors
through newsletters, bulletins, periodicals, and other communications media.

e. Provide for continuing research a : special studies through existing staff members, re-
search specialists, and graduate students on college campuses.

1. Encourage continuing safety inspections of school facilities and procedures to insure a

safe environment for students and teachers alike. Inspections may be made by representa-

tives of industrial commissions, safety engineers, inspectors from state departments of
labor and industry, state or local fire inspectors, student safety committees, or qualified

school personnel.

e. Encourage the development of a modified form of workmen's compensation involving

pupil remuneration as a possible solution to the prlblem of liability associated with

school-related injuries.

h. Provide for a system of trainee selection based on ability to meet the physical require-

ments of the entry occupation (e.g., vision and hearing).

9. Plans can best be structured and coordinated when those responsible for planning 11 :ve a

sound rationale for their area of planning. This principle indicates that those who plan must pro-
ceed from consistent premises. An example is the following rationale employed by the ad hoc

committee of the U.S. Office of Education' for their "total plan of action for improving school,
shop, and laboratory safety at the federal, state, and local levels":

a. Industry and labor expect entry workers to be oriented from a health and safety stand-

point: an evaluation of industry and labor needs is required.
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b. Industry and labor expect schools to assist in upgrading adults with regard to the health
and safety requirements of business and industry..

c. Schools arc the logical agency for developing the understanding of tie special problem of
the health and safety of disadvantaged individuals who are entering or are in the izbor
market (or should be in the labor market).

d. All students should have the safety attitude that carries over into other activities, safety
education is the "trigger" for general attitude development.

e. Emphasis at the national level is needed to improve school management's attitude toward
safety education.

. 1. There is need for increased emphasis on safety education and its administration at the
state and local levels_

g. There is a need for a better understanding of automation and technical thvelopment as
applied to industrial accident prevention and safety education.

h. There is a need for a better transition for youth from school to employment in business
and industry; safety education in school must be reinforced.

I. The shorter work-life period will increase the value of every individual in the work force.

j. Industry cannot afford losses due to accidents to new employees; margins of profit, time
elements, etc., are limited and are being reduced.

k. Procedures and criteria for the selection of new workers are becoming more critical; selltc-
tive screening includes the elements of safety attitudes and accident experiences.

L School shop safety has implications for out-of-school living as well as preventing injury in
the teaching-learning situation.

m. State and local communities should be made aware of the need for safety education.

n. The American Vocational Association has officially recommended that the Division of
Vocational and Technical Education of the United States Office of Education provide
leadership and material assistance for the development and implementation of an effective
nation-wide program of accident prevention and safety education in school shcp5 and
laboratories.

Another example of the application of this principle is the following set of premises sugges-

ted at the 1964 President's Conference on Occupational Safety' for mobilizing leadership for a

safety breakthrough in education:

a. The home environment and family concern for safety arc prerequisites for developing
proper attitudes toward safety.



b. Occupation,41 training. incorporating safety education. should be proided t here needed
for all y oath and adults regardless of their vary ing :.dents and socio-economic background.

There are no shortcuts in the performance of everyday skilled tasks. Each operation
properly performed contramites to safe living.

d. Youth arc, influenced as much by example as by instruction. %%Well places responsibility
upon parents. the community. tlic school. industry. and labor to make sure that the ex-
amplcs are appropriate far youth to follow.

c. Occupational information essential to safety education should come from business and
industry.

The preparation and upgrading of teachers should include their participation in seminars
;And consulting services made available by business and industry.

g. The technological competencies of business and industry should be utilized in the estab-
lishment and Elie operation of all levels of occupational training.

h. Local safety councils, representing a cross-section of citizens groups, provide the best
means for coordinated efforts in assisting the school safety education program.

i. All communications media should be utilized to inform the public about the school's
safety cducution program.

10. Each individual within an organization must make efficient and effective contributions to
the achievement of group goals. Under the heading of PRINCIPLE OF EFFICIENCY, Koontz
arid O'Donnell' emphasize that, "it is recognized that the individuals who are employed in enter-
prise have objectives to accomplish which are not only different from each other but are also dif-
ferent from those of thc firm. It is of paramount importance that the latter be accomplished for
this is the sole reason for the organized activity. As a consequence there must be a mutual rap-
port between individual and enterprise goals achieving certain individual goals can and does fur-
ther the best interest of the firm and it is these for which subordinates are rewarded. Further-
more, it is vital that each individual make an effective contribution to enterprise goals because
this is the basis of overall efficiency."

One of the driving human factors is an individual's desire to feel that lie is a part of his
group or organization. This factor applies to an accident prevention program in school shops and
laboratories. Many such programs fail because the teachers and students have not been made to
feel that "it is their program" and that they can contribute as well as benefit Stated another
way. the program fails because it lacks teacher and student involvement and interest. Chapter 4
suggests ways and means for all individuals to contribute to the achievement of the o'.j.ctives of
accident prevention.

11. Policy making and policy adjusting are combined at the outset. This might be referred to
as a "principle of coordination." Coordination must take place in the early stages of planning and



policy rnak me. rather than after operations begin. The follovang example illustrates a lack of co-
ordination and the confusion that results. A school administrator specifies the sterilization of cle
protective devices after each ut,e without consulting the teaching staff or waiting until the proper
materials, equipment, and training can be provided. The cry "Why doesn't someone tell rut thte
things?" is a natural rt-ponse in such situations.

In their presentation of the techniques of coordination, Koontz and O'Donnell" state.
The oldest as well as the most important device for achieving coordination is the swervisor_

His chief duty io his own superior is to see that his subordinates are achieving a high quAity of
coordinated effort among tlaernselyex and in their relationships with other groups. This does not
mean that supervisors directly coordinate the work of their subordinates. but that they employ
directional devices, teach principles of coordination, illustrate their application. and apply tests to
determine the quality of synchronized effort"

The school administration can spell out exactly what its policy is with respect to accident
prevention in shops and laboratories, but unless the policy is adhered to and implemented at the
outset, and adjusted as required, it will have little or no effect on injury prevention_ Adherence
and implementation are the responsibilities of the teacher. The discharge of tlese responsibilities_
is the basis for the often repeated statement. "The teacher is the key element in every successful
safety program." It is necessary, therefore. that the teacher know the established policies, that he
be able to interpret them and apply them in particular situations, with full administrative support,
and that lie translate the policies into action. Daily. sometimes hourly, the teacher is called upon
to make decisions which may involve interpretation of administrative policy. Questions involving
what safety devices should be used, what personal protective equipment should be provided for a
certain job, what to do when a student disobeys safety instruction, how to treat suggestions from
the safety committee, or how to find out the degree of hazard of a new solvent, are the kinds of
questions that involve some phase of safety. The answers to these questions are a gauge of the
teacher's ability to interpret and implement the safety policy.

12. The best practices for recurring activities are standardized. Standardization. a special
element of control, is the act of determining and adopting the best method of carrying out a
recurring activity. However, standardization does not preclude further improvement_ On the
contrary, it provides a tan;:ibie basis for the further orderly development by crystallizing
thought and procedure. The advantages of standardization include the following:

a. Organization can provide the fixed system of administration. Standard procedures fur-
nish efficient motivation for such a system.

b. There is almost always one best way of accomplishing a desired result. Determination and

adoption of the best way saves time and effort.

c. Standard procedures reduce the necessity for daily decisions as to work method.

d. Errors are minimized by substituting specific instructions for general policies.

e. An objective device for evaluating performances is provided through the comparison of
actual performance with the established standard.
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Training catordinatikm are facilitated.

The 11.4l owing steps are sugg.ested to standardize administrative func.tions:

a. Note those activities v% Web are of a recurring nature_

b. Analyze one activity. or group of closely re:ate(' activities. at a time.

Determine the best procedure for performinE., the activity analyzed.

d. Test the selectt.d procedure and revise and retest as necessary.

c. Adopt the tested procedure.

II Document the adopted procedure.

Standardization in an accident prevention program for school shops and laboratories can

involve accident reporting, forms and procedures. safety inspection forms and procedures. safety

rules and regulations, color coding, safety practices. hazard analysis, facility design and layout.

machine guarding, equipment maintenance. etc.

EXERCISE OF AUTHORITY

Authority is the right to control. command. or determine. In the job of the administrator,

authority is the power to direct others: it is the right to require certain kinds of actions in order

to wake organization and administration possible. "Authority then is the cohesive force in enter-

prise: tile force that sets in motion the integrated activities of subordinates. Without authority

anarchy would result."13 A teacher derives authority for control over students from the legal

phrase in loco pareirtis, which means "in place of the parent." Under this concept teachers as-

sume some of the rights and duties of the parent. "This principle has evolved to the point where

the school now derives its authorily from the whole body of organized society. Strict discipline

must be enforced consistent with accepted methods and techniques of good teaching and in

keeping with school policy.3/14

Authority and responsibility are inseparable. Responsibility is an obligation which is owed

to one's superior and must be matched by the authority necessary to carry out such an obliga-

tion. Responsibility may be a continuing obligation, or it may be fulfilled by a single action. The

relationship between a school superintendent and his director of vocational education is a con-

tinuing obligation, but, on the other hand, the superintendent may employ a consulting safety

engineer for an accident prevention study whose obligation will cease when the assignment is

completed.

The administrator exercises his authority as he carries out his functions of planning, organ-

izing, motivating, directing, and controlling. He cannot be an administrator without subordinates.

He plans, organizes, motivates, directs, and controls through subordinates. The school superin-

tendent administers his accident prevention in school shops and laboratories through his subordi-



.rates and expects them to exercise their delegated authority through supervision. enforcement.
preventive action. corrective action. and the techniques of motivation.

Supervision

Supervision is overseeing overseeing for the purpose of providing the necessary guidance that
an individual needs to carry out his assigned responsibilitr. Education supervision is for the pur-
pose of improvement_ the superintendent to improve his orpnizations. procedures. and practices:
the principal to improve the instructional skills of his teaching staff. the teacher to improve the
learnine skills of his students. In accident prevention supervision is also for the purpose of i!4-

provement. the superintendent to improve the top level endorsement of the accident prevention
program. the principal to improve the accident prevention practices of his teaching staff; the
teacher to improve:. I ) the working conditions and safe practices in the shop or laboratory. 2) the
safety instruction for his students. 3) the attitude of his students toward accident prevention, and

4) the adherence of the students to established safety rules and regulations.

A primary objective of instruction in accident prevention in school shops is the development

of accident-free workers for our industrial and agricultural communities. This objective can best

be accomplished through individuals who individually and collectively reflect characterielice 3uch

as initiative, cooperation, efficiency, responsibility, high morale, and a capacity for growth and
development_ The responsibility for developing and reinforcing these characteristics rests with ef-
fective leadership and the application of sound techniques of supervision.

Enforcement

The National Safety council says that the enforcement of safety rules is actually a matter
of education." To sot a good example for safety education in school shops and laboratories,
school administrators, supervisors, and teachers must believe in safety rules and must con-
scientiously observe and enforce them. There can be no exceptions to safe practice, including
the teacher himself, and this requires constant vigilance on the part of the teacher. By enforc-

ing safety rules and regulations the teacher exercises his authority and as a result builds safety
attitudes and develops student safety habits which are employed automatically and unemotion-

ally. All safety rules should be continuously enforced.

Administering reprimands for the violation of safety rules demands tact and good judg-
ment. This duty should be performed by someone in authority who commands respect and
who is sympathetic without being lax. In school shops and laboratories this should be the
teacher. however. a public reprimand should be administered only when there is a group edu-

cational purpose to be served. When the teacher feels that the student is deliberately disobey-
ing rules and through unsafe acts endangers his own life and the lives of others, prompt and
firm action is justified. it is far better to use extreme measures than to allow accidents to
happen because of laxness in the enforcement of established ruies.

The problem of teachers disobeying safety rules and regulations is, of course, a particu-
larly serious matter. Because education oftens succeeds where discipline fails, it is usually used
when supervisors find violations by teachers, although some administrators, in addition to in-
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struetion. give a :.:.arning on the first vit.latilln. Ti:: second ciffense may he followed by a
stronger innrning l4 third .olferse iniiela result in rzCs.4173112endatit*n to the school board that

the uffendinv, telciaer be. disclraged.

Ramp end Johnson;' have a particular phi;osoph:. regarding the enforcensent of safety
rules and regulations in the school shop. They state_ "While some have recommended that
students be allowed to participate in tlae enforcement cif rals. it seems a wiser policy to re-

serve this duty for the teacher. This is especially true where punishment for infractions of
Miles ram- be necessary. Immediate correction f student action which violates safety standards
is required if regulations are to Ix respected_ rule gill zeast to exist If punishment
is warranted in order It, impress the student ;pith the of act. ;t shoaitt be of :Itch in:Wm.
that he and his classmates will see tin. ,alt:- ;-.s,..' :9 e: A coMillon prnetice in the cases is withdraw-
al of shop privilee or prohibithnt tile nye uf - eertti.. equipnsent kir a perk of time. Rules that
are not respented are worse :Inn in-* rules. and enforcement tin,,t is not consi.itent is Want, than
none at all. The newish,: inin-et of incormistent cidorcernent on the developing attitudes of -Iroung
people is of too tea:.; a conseswerice to allots? this condition to prevail."

Prmentive Action

The exercise of authortty through pieventii,c action === aniicipaticti of an unwanted occur-
rence and the sebsequent application of preveni've measures. In the rann of accident prevention
in school shop: and laboratories. this means the ort.tanization and ltiministration of an effective
safety program with its four dements of I ) top administrative. kaderiliip. 2) a safe and healthful
cnvirorsment in which to work, 3) proper training and superAsion. and 4) student participation

and interest.

Top Administrative Leadership

Al; successful safety prozrzins ;rave active aggressive leadership at the administrative level.

Where an active top-level endorsement an accident prevention proaram exists. it cannot help
but develop the right kind .of safer, attitude which will filter .1olva through the various levels of
supervision and instruction to As ultimate destination the student in the shop or at the machine.
The areas of direct administ;ative action have been discussed earlier in this publication and in-

clude: ) the establisinronst of policy. 2) the delegation of authority, and 3) the assessment of

progress.

A Safe and Healthful Place to Work

A safe and healthy physical environment is the foundation on which every successful safety

pre,ram is built. To provide such an environment or work place requires control the exercise of
..ttliority. Such control is the administrator's responsibility. and the oreanization and adnsini-
stration of every safety program is predicated on the efforts of the administration to provide a

safe work place.

The control of the physical cn'ironment befins with a complete survey of the school plant.
In making a survey. consideration should be given to the folinwine factors: 17

. The condition of the building and facilities.



layor: cif the reork place with res? ct tai tic guarding of machines and

3_ the access to and from the work place and the adequacy of aisles and ,.,it.11-4 areas_

4_ The flow cf materials through the shop. ineluding the disposal of scrap.

5_ The !landfill, of materials_

6_ The control of hazardous matenais.

7_ The control of hazardous processes.

N. Lighting. noise. ventilation. heat and humidity_ vibration. and other related environmental
exposures_

Familiarity with tht fchool plan may mean that hazards go unrecognized. It may be advis-
able in making the survey to get assistance from someone less familiar vtith the school plant. such
as a nrofesional safety engineer or a local safety inspector_ It may be helpful for the teacher in
one shop to 'lisped another teacher's shop to spot hazards which arc overlooked because of long
association with them. follow ine the initial survey a complete list should be made of all physical
changes necessary_ Periodic foliow-up surveys of the plant should be made to check on action
taken and to make certain that physical conditions are maintained safely.

Proper Training and Supervision

For almost every accident there are two contributing causes ail unsafe physical environment
and; or unsafe act_ In fact, a number of studies have found an unsafe act (not always that of the
injured person) involved in OV: I 85 per cent of accidents. A safe and healthful place to work will
help to eliminate the fast cause, and the props: training and supervision of students by teachers
will help to eliminate the second cause_

Job safety training of the student begins the day he enrolls in the shop or laboratory.
Whether or not the school has a forniJ induction program, the student starts to learn about his
training tasks and form attitudes about many things including accident prevention on the first
day. The all-important probl-...in of the safety training of students, teachers, and supervisors is
covered in Chapter 5.

School administrators can spell out exactly what their policy is with respect to accident
prevention. but unless that policy is adhered to and implemented on the teaching-learning level,
it will not prevent injuries_ Adherence and implementation are the responsibiRy of the teacher
and the teacher's supervisor.

Student Participation and Interest

One of the most effective preventive devices in a school shop and laboratory safety program
is student interest and participation in safety activities. Many safety programs fail because the
student has not been a part of the program. He has not had the interest and as a result has not



beer, an acthe part of tLe "s.ilety team." C11.:.pter 4 offers many recommendations to obtain stu-

dent participation and interest.

Corrective Action

Corrective action as an exercise of authority is "fault finding" and "fliult correcting" look-
ing for trouble and apply ing Lorrective measures or remedies. Success in accident prevention can
only be .ichieted %%lien corrective action is well planned, its steps well organized. and sufficiently
trained individuals are present to carry out the plan. Heinrich'sis HAZARD-THROUGH
TRACK as a method of accident prevention is a good example of corrective action. The four
phases of this method include. I) a knowledge of probable or potential hazards. 2) a knowledge
of actual or existing hazards. 3) a selection of remedies for the named hazards, and 4) the appli-
cation of the remedies for the named hazards.

Knowledge of Hazards

The first step to accident prevention through corrective action is the acquisition of know-

ledge resulting from probable or potential hazards. An individual who is not knowledgeable

about hazards would have difficulty recognizing their existence. The hazards referred to are of a
direct or proximate nature unsafe acts of persons or unsafe mechanical conditions. No one per-

son can know all potential or probable hazards. but a successful shop or laboratory teacher must

at least know them in their general categories; with regard to the teaching activity for which he

is responsible, he must know hazards specifically. A study of publications of the National Safety

Council. the U.S.A. Standards Institute. U.S. Department of Labor, and other professional texts

or manuals will provide the teacher, and the supervisor, with a knowledge of general and specific

hazards.

Finding Hazards

A general knowledge of hazards is not enough they must be found, identified, and analyzed.

Discovery of hazards is done through: 1) analysis of past experience, 2) survey and inspection, and

3) judgment and experience plus inquiry. Detailed accident reports and records are the bases of

all analyses of past accidents. After finding the potential hazard by survey, inspection, or inquiry,
the following steps should be employed: 1) make a cross analysis of the records and select the

most important hazards or "targets" to be remedied, 2) determine through the process of elimina-

tion the reasons for the existence of hazards, considering such personal obstacles as:

a. Lack of conviction of the seriousness of the hazard.

b. Physical nr bodily weakness.

c. Inherent recklessness.

d. Objection to cost.

c. Belief that the education process is affected.
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1. Awkwardness or difficulty of the coned procedures.

& Unawareness of the safe practice or method.

3) determine the reasons for the existence of the hazards which have not yielded readily to
correction.

Selecting Remedies

Knowing and finding hazards is only a start. They must be corrected, but a practical remedy

must first be selected. Remedies fall into four categories: 1) engineering revision, such as guarding,
changing, isolating. 2) persuasion, appeal, instruction; 3) personal adjustment of students; and

4) discipline. Consider the remedies in the order listed above, using discipline only as a last resort.
Always consider the selection of the remedy before plunging ahead with the remedy. Much time

and effort may be wasted if this isn't done. The selected remedy should include not only the
desired corrective action but also the most practical procedure to make that action fully
effective.

Applying Remedies

The application of the remedy is the most dynamic part of accident prevention. Unless the
remedy is successful, all prior steps are wasted. The teacher in the shop or laboratory may not be
able to apply the remedy himself. Therefore, he 1) prepares and effectively presents, recommen-
dations, suggestions, summaries, and plans; 2) gets the support of the supervisory and administra-
tive staff; and 3) creates enthusiasm and cooperation up and down the line of the educational
organization. The engineering-revision remedy calls for guying, building, installing, and maintain-
ing guards, new equipment, etc. The persuasion-and-appeal remedy requires teaching, training,
education, etc. When obstacles to accomplishment are encountered, the skill of the teacher is
taxed the most, and he must have the imagination and ingenuity to overcome these obstacles.

MOTIVES AND INCENTIVES

People have a variety of needs or wants, and quality of performance depends in part on the

degree of satisfaction of these needs. Effective exercise of authority is largely determined by the
degree of satisfaction the supervised individual directly or indirectly derives from it.

Motives are organic or psychological needs, wants, drives, desires, and impulses within the
individual and are forms of internal stimulation. They are such things as hunger, thirst, the drive

for security, etc. Incentives, on the other hand, are outside the individual and are a form of
external stimulation. They may be tangible objects such as food, money, clean surroundings or
intangible rewards such as praise, sympathy, or approval. Particular int.entins satisfy or relieve

particular needs. We can then say that motivation is the result of something outside the indivi-
dual (incentives) satisfying something inside (motive). For example, if we apply the incentive of
food to the motive of hunger, we obtain the behavior of eating. If we apply the incentive of pay
to the motive of economic security, we obtain the behavior of work.



Motives are the maimpring of actions within the individual. They are the chief "why's" of
behavior. By knowing the motives of an individual we (..n better understand his behavior. We can
influence a person's behavior by motivating him or applying an incentive to the motive. Some
motives are inherited. These inate motives or needs are forms of internal stimulation such as
thirst and hunger, and .ire essentials to survival generally rez uirins! periodic satisfaction. Most of

our motives, however, are acquired through learning and experience. These acquired motives are
just as real as the inherited motives. and when we are denied satisfaction of them we feel de-
privcd. In the process of seeking satisfaction of innate motives, we acquire or develop other mo-
tives. These acquired motives can be classified conveniently as physical, social. and personal.
Frequently a conflict of motives occurs. Two or more motives which cannot be satisified at the

same time oppose each other within the individual, and the individual is forced to choose which

behavior he will express. This leaves the other motives or motives still unsatisfied. There are gen-

eral types of conflicts: I) choosing between two attractive things, 2) choosing between two unat-
tractive things, and 3) conflict between attractive and unattractive forces in the same goal. The

behavior resulting from a choice usually depends upon the relative strengths of the competing
motives. In order to motivate students the teacher must satisfy their needs. The chief motives for
which students are seeking satisfaction may be classified as desires for the following:

1. Personal or emotional security. These motives are satisfied by a feeling of stability in the
shop or laboratory situation which implies consistent and fair treatment and confidence
in the teacher. Other satisfactions come from feelings of personal ability to perform the
assigned activities, of knowing where one stands, of being approved or liked, and of a

sense of belonging.

2. Recognition or status. These motives depend for their satisfaction upon good work being

noticed and rewarded. They depend upon the individual's estimate of his achievement and
the recognition he receives. They also depend upon the sense one has of the importance
of his contribution to the school's program or to society.

3. Self-expression. These motives are satisfied by a student's feeling that he is using his abili-

ties or that he is developing or growing. They are also satisfied by the student's feeling

that he is an active positive participant and that there is sufficient variety in his school

work to encourage self-expression and to prevent excessive fatigue and monotony.

4. Self-respect. These motives obtain satisfaction from a feeling of individual worth and the

sense that one's personal dignity is respected. A sense of having reasonable freedom in the

school situation will also serve to satisfy these motives. In addition social standing in one's

own group satisfies this need. The desire for self-respect is a vital personal need which in-

fluences much of our behavior.

Incentives may be considered as positive or negative depending on whether we are attracted

or repelled by them. For the purpose of illustration, suppose we have a donkey that we want to

go to some particular place. One way to motivate the donkey would be to stand behind him with

a stick and give him a good whack, which might result in a kick from the donkey, the donkey's

moving in just about any direction, or the donkey's going where we want him to go. On the other
hand, we understand that donkeys like carrots. If we stand in front of him and hold out a carrot,
his reaction would probably be to go where we want him to go. Incentives, therefore, can be posi-
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Live (the carrot) or negative (the stick.). Positive incentives are rewards that satisfy needs. Negative
incentive are punishments that stimulate behavior to avoid the pain. Positive incentives are harder
to use and must be suited to the needs of the individual. Negative incentives can be easy to use
and quid( in effect most people respond to them. However, using negative incentives is apt to
result in a response we do not want.

Techniques of Motivation

We have said that motivation is the result of something outside the individual (incentive)
satisfying something within the individual (motive). The identification of incentives is therefore
very important to the shop or laboratory teacher who desires the kind of behavior from his stu-
dents which best contributes to an accident prevention program. The following are only a very
few of the on-the-job incentives that can be applied by the teacher.19

Good physical working conditions are fundamental for satisfying some of the student's
motives. In addition, provisions for comfort, health, and safety are a primary means of
6ving students a feeling that their needs and wants are being considered.

2. Friendly working relations satisfy the social desires for companionship and a sense of be-
longing and thus encourage teamwork and a liking for the school situation. Each student
usually desires to belong to the group to which he is assigned and also to the informal
social groups which arise. A student may well develop a sense of belonging in an informal
group by exhibiting the same attitude toward accident prevention as held by that group_
The teacher must evaluate the best techniques of using informal group activities to help
the safety program or at least to recognize them as a source of motivation. A new student
may be "sold" on safety by his teacher, but he can be rapidly "unsold" if he finds that
his group holds a contrary attitude. The teacher will do well to heed this desire to belong
and make sure no student is left out of the safety program.

1 A sense of participation in a group activity is another primary incentive. Knowledge of
what is to be done and why it is to be done increases the significance of learning activity
for the student and, therefore, the satisfaction of the students in doing it. When it is fea-
sible to allow students to share the problems and responsibilities of the class, there gen-
erally results an increase of individual feeling of responsibility and importance in meeting
group goals. The experience of teamwork in group activity gives a maximum sense of par-
ticipation to every student and a genuine feeling of accomplishment when the group goals
are achieved. School safety programs have a better chance of success if every student feels
that he is an actual part of the program. Through such activities as serving on safety com-
mittees, all students may feel that they are an integral part of the program and have a
responsibility to insure the success of the program. Thus, they are committed to safe
practices.

4. Recognition of the efforts of each student is another fundamental basis for satisfaction. A
teacher, by showing frequent interest in the work or every student, will help to create a
feeling in each student that his work is significant-and that he is being treated as in indi-
vidual. Both criticism and praise are a means of recognizing individual effort. Criticism
directed toward the job rather than the person can be a highly effective incentive be-
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cause it recognizes the individual vtithout degrading his ego. Praise appropriate to the in-

dividual and suitable to the occasion is usually effective in improving performance. since

it is a pcsith:e and powerful appeal to the motive of self-rtpect. The safety specialist,

having laid plans and developed the means of administering them, has a real sense of
achievement when there is a decrease of accidents and the value of work is recognized by

his superiors. If the safety specialist gives credit to the teachers for their part in the reduc-

tion of accidents, and the teachers in turn pass the credit on to the students, recognition

will be given where it will count most toward making accident prevention effective. On

the other hand, if a student has contributed toward the success of a safety program with-

out receiving any recognition, he may develop a negative attitude toward the whole pro-

gram because his need for recognition is not satisfied.

5. Competition is an incentive which may be effective in stimulating desired safety prac-

tices. Competition on an individual basis is most effective because the individuals are di-

rectly responsible.. Competition among equals may create a highly motivating situation in

which work is more enjoyable. Group competition may provide better teamwork and

group spirit In a cooperative work group, friendly competition often develops between

individuals or sub-groups with a resultant increase in learning and in student morale.

However, competition can be an unsatisfactory incentive if it degrades individual or group

self-respect, as in the case of competition between unequals.

Formal competitions usually are head only after the basic steps in an accident prevention

program have been takena records systems adopted, equipment safeguarded, a first aid policy

established. Such substantial demonstration of administrative interest, sincerity, and responsi-

bility greatly helps to obtain the active participation of teachers and students in a contest. Safety

contests are operated purely for their interest-creating value (e.g.. they will not of themselves

prevent accidents). A contest that creates favorable interest is valuable; one that does not create

interest is worthless. Generally, contests are based on accident experience and operate over a

stated period with a prize for the best record almost from the time of the first safety program,

and a fairly well-established group of operating principles has been developed. These principles

should apply equally well to a school shop and laboratory safety contest:

a. A contest should be plannned and conducted by a committee representative of the com-

peting classes or groups.

b. Competing groups should be natural units, not arbitrary divisions.

c. Methods of grading must be simple and easily understood.

d. The grading system must be fair to all groups.

e. Awards must be worth winning in order to create interest.

f. Good publicity and enthusiasm are important.

6. The senses of acquiring skill or new knowledge and of growth in the training situation are

powerful stimuli to better safety performance. All people are motivated to some degree to grow
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and develep. An opportunity to develop new skills and knowledge in different assignments gives

a satisfying sense of progress. even though no promotion may be involved. Training students in

proper work techniques and practices will include training in safety.

7. A knowledge of Ifs own results improves the individual's performance by satisfying his

urge for achievement One piece of work completed provides an urge for more accomplishment.

A sense of achievement helps the individual to recognize the difference between undirected ac-
erre:tieo action In a work group, a knowledge of group results also provides a sense

of achieve.ment for the individual student. Achievement is essential to a feeling of personal worth,

and every student who turns out a good piece of work has this feeling. Students can have this

same sense of achievement if the school makes them feel that they are integral parts of the

safety program cooperating in tke reduction of accidents.

8. Proper assignment to a learning activity is a motivating factor from which students can

obtain a sense of personal security and a greater feeling of accomplishment. Where the interests,

aptitudes, and personality of the student closely match the requirements of the activity, there is

a much greater chance for better performance. if a student lacks security, he will react emotion-

ally to people and events around him, and his recollection of proper work methods or necessary

safety precautions may be impaired. On the other hand. he may know that taking a shortcut ex-

poses him to later accident risk, yet he may do so in order to gain approval from his peers or to

gain additional attention from his supervisor. Stress in the work situation is a cause for high ac-

cident pies. In fact. some researchers have attributed a major portion of accidents to unhealthy

psychological climates,

9. Satisfactory orientation to a new shop situation may serve as an incentive, appealing to

the desires for security and belonging on the part of the new student. The student needs and

wants to know what is'expected of him in terms of duties, responsibilities, behavior under regula-

tions, and other factors which may affect him as an individual student. The student wants to

know why certain things are necessary, and explanations of the purposes of personal protective
equipment or safe work methods will make tLe student more willing to comply. It should not

be beneath the dignity of the teacher to explain to the student the specific work method and its

relationship to the hazards involved.

10. Encouragement and consideration of student suggestions tend to improve performance by

providing the student with a sense of recognition. The safety suggestion system is accepted by

industry as an efficient device in accident prevention programs. Such a system should be employed

in school shops and laboratories, not only to help prevent accidents but also to improve the

health and morale of the students.

DOCUMENTATION

Documentation in organization means the reduction to written or chart form of all informa-

tion about structure, assignment of functions, policies, and relationships that members of the or-

ganization (and those in frequent contact with the organization) need to know in order to do
their work efficiently. Documentation in accident prevention a process of furnishing proof or

evidence includes the following elements:
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Organization charts. 'here are several pus of charts that may be used to portray graph-

ically the plan of organization ft.or accident prevention in school shops and laboratories.

The most common are:

.1. Strut turd charts. used primarily to slim the relationships among the various elements

of the orpnization state units. such as the board of education, superintendent of
schools. subject matter specialists. safety specialists. etc.: and local units. such as county.

district or city boards of education, superintendents of schools. subject matter direc-

tors. and supervisors. safety specialists. teachers. and students_ These charts show the
framework or anatomy of an organization without including an excessive amount of

distracting information.

b. Functional charts. used primarily to fix responsibility or duties by assigning them to
specific segments of the orpnization. Within the various "blocks" of the chart i state-
ment or listing of the functions assigned to individual organizational sections is pre-

sented.

c. Pasition charts. used primarily to show the names_ positions. and titles of !ndividuals as

they fit into the plan of organization.

d_ How charts. used to show the steps followed by the organivtion in the processing of

its responsibilities.

e_ Combination charts are two or more of the above charts combined together. Struc-
tural. functional. and position charts may be combined by including in each "block"
all of the data that would be carried separately on the three types of charts. Combina-
tion charts arc practical when the organization is simple, but in a complex organization
with many levels and subdivisions such a combination chart may be of unmanageable

size.

2. Statement of functions. This is a clear-cut itemized list of activities, duties. or functions
for each element of the organization. When shown graphically. it is called a functional

chart (see 1 b above). The statement of functions should show in a detailed outline form
the functions of each subdivision and each individual in the safety organization.

3. Statement of policy. Such statements are usually administrative in character. They are
usually in written form to assure preservation and to facilitate distribution to all con-

cerned members of the organization. Statements of policy may appear in the form of
minutes for meetings or conferences, short notes. memoranda, letters. or handwritten

notes. However completely and accurately the file of policies is maintained. its value is as

a reference or recording system rather than as the actual basis for operation.

4. Plans and programs. This Guide includes formats of three types: Plans of action for acci-

dent programs. a state plan, a local plan. and a shop or laboratory plan. Such plans out-

line the course of action to be followed in progressing toward the safety objectives of the

organizzition and should be prepared at the outset for all levels of the program.
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I Statistics include simplified and readily comprehensible data showing facts about perfor-

mance and trends. The most common statistill tools include:

a. Tabular presentation of data.

b. Graphic presentation of data.

c. Measures of central tendency.

d. Measures of variability.

e. Correlation.

II Sampling.

° Measures of reliability..

In accident prevention. statistics are used to cover such items as:

a. Frequency of injuries.

b. Severity of injuries.

c. Body parts impaired.

d. Accident costs.

e. Types of injuries.

f. Sources of injuries.

g. Operations involved in accidents.

h. Trend and degree of change in accident rates.

i. Student-hours of exposure to shop or laboratory activities.

6. Reports. The size and complexity of the accident prevention program will determine the

nature and frequency of necessary reports. Types of reports necessary to record the

operation of a safety program would include:

a. Reports of accidents.

b. Accident investigation reports.

c. Inspection reports.
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d. Performance reports.

e. Accident cost reports.

f. Safety committee reports.

Equipment maintenance reports.

h. Safety-suggestion reports.

Hazards reports.

7. Forms. An accident prevention program requires several important forms for effective and

efficient administration of the total system. Most of these arc included in the following

listing:

a. Accident report. A. detailed presentation of forms used to report accidents is included

in Chapter 4.

b_ Inspection check list. The American Vocational Association and the National Safety

Council have cooperated to produce inspection check lists useful in the development of

safety environments in school shops and laboratories. These are described in Chapter 4.

c. Student safe: foreman's report. This is a form devised for the local program as a check

list to be used by the student safety foreman while making his daily "rounds" of the

Amp or laboratory as part of his safety duties. The form provides checking columns for

each day of the week :Ind is designed specifically for the subject matter area being

taught. The form is initialed daily by the teacher.. The duties are usually listed in three

subdivisions: I) beginning of class. 2) during class, and 3) end of class. The assignment

of a student safety foreman in no way relieves the teacher of his accident prevention

d. Stzfett- suggestions. These are simple forms available near the safety suggestion box for

use by students for submitting safety suggestions to the shop safety committee. The

form. in addition to providing space for the specific suggestion(s), includes space for the

student's name and the shop or laboratory in which he is working.

e. Parent permission slips. This form is usually a 3 in. x 5 in. card on which the parent

signs to indicate permission for students to operate hazardous equipment. This form

notifies the parent about the nature of the work being done by the student and also

informs the instructor about any reservations the parent may have concerning the stu-

dent's participation in the work activities of the shop course. It does not, however.

relieve the teacher of his responsibility for the safety of the members of his class, nor

is it effective as protection for the teacher against possible action which might be in-

stituted by parents as the result of student injury occurring in the shop arc:.

f. Operators card. This is a very small card or folder which can be carried in a billfold by
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quired the skills. knov.ledge. and habits necessiry to operate power-driven machines
safely_ Students viho become careless may have their liven s revoked. A card of this
4re re.prc-sents an accomplishment and a privilege and has a desirable psycholezical

effect on the student.

Fire extinguisher lie pee Tins is a checklist maintained by the instructor or authorized
student representative to provide evidence that lire extinguishers have been inspected at
regular intervals (at least once each week). This is in addition to the official inspection
made by certified fire safety specialists..

h. lla:ard report. This form is completed by the teacher and submitted to the principal or
director regarding any hazardous physical condition in the shop (this form is not to be

confused with the inspection checklist). Colored forms should be provided to emphasize
the degree of urgency for correction of the hazard: Red for "ureent.:" blue for "impor-
tant" and green for "desirable.."

1. Visitor's permit. This is a small card on which approval is given by the principal, or his

authorized representative. for visitors to enter a shop or laboratory. This is a necessary
administrative "nuisance" which protects students. teachers, and visitors as well. Visitors
can easily injure themselves or cause injury to others as they move through a shop if un-
escorted by the teacher. They can become distractions to the students as they perform
their hazardous tasks. There may also be possible liability action against the teacher if a
visitor is injured while in the shop.

j. Wet) pledge. This is an 8112. x 1 i in. form which the student completes to acknowledge his

having received safety instruction and as a "promise to observe the safety instruction."
The form is signed by the student and the teacher and remains in the teacher's files as
long as the student is enrolled in his classes. A suggested safety pledge form is found in

Appendix D.
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CHAPTER 4

IMPLEMENTING THE ACCIDENT PREVENTION

PROGRAM

School shops arid laboratories can play an important role in developing sound occupational

concepts and attitudes_ Programs of accident prevention in such educational areas must include

formal and informal techniques and practices for building safety attitudes and habits_ Each

teaching-learning situation in the school shop or laboratory has the potential for promoting

f.ety consciousness; therefor'. effective and continuing efforts must be made by educational

administrators, supervisors and teachers to provide a safe environment and effective instructional

practices to guide our youth and adults safely through their school-related learning experiences.

It is then the hope of educators that these acquired safety habits and concepts will remain with

the students after they leave school_

This chapter deals with the implementation of the accident prevention program outlined in

the preceding sections of the guide. It presents certain practices and procedures to school admin-

istrators which should insure an effective and efficient program of safety in school shops and

laboratories. Included are the following materials:

1_ Preferred safety practices for shop teachers_

2_ Safety standards_

3_ Hazard analysis.

4_ Safe use of instructional equipment and materials.

5_ Facility design and layout

6. Manual handling and storage of materials and tools.

7_ Machine guarding.

8. Maintenance for safety.

9_ Fire prevention and extinguishment.

10_ Electrical hazards.

11. Housekeeping.

12. Health hazards.

13. Personal protective equipment,
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14. Emergency action plans.

15. Inspections.

16. Accident reporting and analysis.

PREFERRED SAFETY PRACTICES FOR SHOP TEACHERS

The following list of safety practices was abstracted from a doctoral study conducted to

determine preferred practices in safety education in Pennsylvania vocational industrial school

shops! A check fist of 181 safety practices was derived from a study of relevant literature and

from conferences with vocational industrial education administrators and teachers in Pennsylvania

and from a panel of experts from twelve states. Specifically, the nature and desirability of the

safety practices employed in shops were evaluated by teachers and local vocational administrators.

These evaluations were of major significance to the findings. The teachers, administrators, and

jury were asked to evaluate each practice as most desirable, desirable, or undesirable. Resultant

tabulations and calculations produced the following list of preferred practices. One hundred and

twenty of the original 181 practices are presented under ten specific headings:

1. Safety inspections_

1 Accident reports.

3. Instructional techniques.

4. Equipment safety_

5. Housekeeping practices.

6_ Electrical safety_

7. Fire safety_

8. First-aid practices.

9_ Personal protection.

10. General practices.

Although the following listing applies to the preferred safety practices of school shop teachers,

many of the practices will apply equally well to school laboratories.

Safety Inspections

1. Use a safety check list to assure that all safety factors are checked during safety inspections.
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Shop Safety inspection Ci!eck List" during shop safety inspections.

Have frequent safety inspections of the shop made by:

a. School personnel- state and/or local level.

b. A student safety committee_

c. A student inspector or foreman.

d_ Industrial safety engineers.

e_ Inspectors from the state departments of labor and industry.

f. State fire inspectors.

4_ Rotate assignments ofstudents to the shop safety committee.

5_ Rotate assignments ofstudents as safety inspectors or safety foremen.

Accident Reports

I_ Require students to report all accidents to the teacher, regardless of nature or severity.

2_ Keep a record of all shop accidents resulting in injury to students, regardless of nature or

severity.

3. Analyze all accident reports for the purpose of aiding in the prevention of other accidents.

4_ Use a printed or duplicated form to record the details of shop accidents_

5_ Make a report to the school administration on all shop accidents resulting in injury to

students, regardless of nature or severity_

6_ Prepare a monthly summary of all accidents in the shop for the director or principal for

inclusion in a composite summary of all accidents in the school.

Instructional Techniques

Develop a permanent safety consciousness in students through teacher examplealways

doing things the safe way.

2. Teach accident prevention with a positive approach stressing the right way to perform

an operation.
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3_ Give shop demonstrations emphasizing the safe use of hazardous macLines.

4.. Give shop demonstrations emphasizing the safe use of specific hand tools.

5_ Present safety instruction with the following objectives in mind:

a_ Developing in each student a sense of responsibility for his own safety and that of others.

b. Helping students understand that the safe way of doing things is effective_

c_ Helping students recognize situations involving hazards.

d_ Helping students learn safe practices to use in their own day-to-day activities.

6_ Provide instruction on what to do in case of a shop accident_

7_ Use information sheets dealing with the safe use of specific hand tools.

8. Use information sheets dealing with the safe operation of hazardous machines.

9. Give periodic shop demonstrations on the proper use and care of personal protective devices.

10_ Use information sheets dealing with the general safety rules of the shop.

11_ Provide for safety instruction in the course of study.

12_ Provide instruction in the maintenance of shop tools, machines, and other equipment_

19. Provide a safety suggestion box for student use.

20. Provide for visiting speakers from business and industry to speak on occupational safety

and health practices.

13_ Provide instruction in the safe methods of lifting and/or moving heavy equipment or

other loads.

14. Provide a bulletin board for safety bulletins, safety posters, safety rules, and regulations.

15. Give periodic shop talks to emphasize the importance of each student acquiring the proper

attitude towards accident prevention.

16. Conduct field trips to industrial plants or construction jobs to study safety practices.

17_ Send letters to parents when a student has exhibited a great degree of interest in safety or

when he has successfully applied safety practices to handle a shop situation.

18_ Require all beginning shop students to make a careful study of hazards in the shop during

the first few days of the course.
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21_ Prepare a ve ritten safety education provsam for the shop similar to a course of study.

22_ Require each student to sign information sheets dealing with shop safety rules and regula-

tions to indicate that he has read and understood the information_ These sheets should be

kept on ilk until the student completes his course of instruction.

23_ Prepare a written safety education program for the shop and submit to the school adminis-

tration for their information_

Equipment Care and Operation

1_ Enclose all gears, moving belts, and other power transmission devices with permanent

guards or barricades.

2_ Permit each student to operate a hazardous machine only after demonstrating his ability

to operate the machine safely_

3. Require a signed statement from a parent granting permission for students to operate

power machines.

4_ Permit students to operate a hazardous machine only after passing an examination on the

safe operation of the machine.

5_ Provide an operator's card or license to each student who successfully completes the

necessary qualifications to operate power-driven machines.

6_ Require that all hand tools are kept sharp, clean, and in safe working order.

7_ Prohibit students from operating hazardous machines when the instructor is not present.

8_ Prohibit the use of any defective tools, machines, or other equipment.

9.. Maintain strict supervision of students who are using hazardous machines and dangerous tools.

10. Prohibit the removal of guards and safety devices, even for a brief interval, without the

approval of the teachers.

11. Prohibit students not enrolled in shop classes from operating any of the machines in the shop.

12. Prohibit more than one operator from using the hazardous machine at one time.

13. Provide and require the use of point-of-operation guards for operations involving machine

cutting, drilling, shaping, planing, boring, and forming.

14. Maintain an awareness of the effective use of safeguards against the special hazards

associated with the shop instruction.
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15. Use painted lines on the floor around each hazardous item of equipment.

16. Place a warning sign on equipment that is unsafe to operate.

17_ Prohibit conversations between machine operators and other students while using hazardous

machines.

18. Fasten all machines securely to the floor.

19. Post safety rules at or near each hazardous machine or danger area.

20. Use standardized color coding on hazardous machines to emphasize danger areas.

21. Fasten all benches securely to the floor.

22. Accept personal responsibility for all students using machines or hand tools in the shop.

23. Disconnect the main power line when the teacher leaves the shop for any period of time.

Housekeeping Practices

I. Provide for the daily removal of all sawdust, shavings, metal cuttings, and other

waste material.

2. Provide a toeboard and railing around all balconies used for overhead storage of supplies,

equipment or shop projects.

Provide properly marked boxes or bins for various kinds of scrap stock.

4. Employ a standard procedure to keep floors free of oil, water, and foreign material.

5. Provide brushes for the cleaning of equipment after each use.

6. Provide for the sweeping of the shop floors at least once each day depending on the rate of

scrap accumulation.

Electrical Safety

1. Make all equipment control switches easily accessible to the operator.

2. Provide a ground on all motors, fuse boxes, switch boxes, and other electrical equipment.

3. Teach students to assume that all electrical apparatus is "hot" and must be treated as such.

4. Provide overload protection on all motors.
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5. Provide sub-master switches for disconnecting power-driven machines at convenient

locations throughout the shop.

6. Provide fluorescent lights for the general lighting of the shop_

I Provide individual cut-off switches for each machine-separate from operator control switch.

8. Prohibit use of temporary wiring of any kind in the shop area.

9. Provide individual lights at each machine.

Fire Safety

I. Provide fire extinguishers in the shop area.

2. Store flammable liquids in approved safety containers.

3. Provide for the inspection and testing of fire extinguishers at regular intervals to ascer-

tain if they are fully charged and in proper working condition.

4. Provide instruction in the location and proper use of fire extinguishers and other fire-

fighting equipment.

S. Provide instruction in the prevention of fires in the school shop.

6. Provide periodic instruction and practice in the proper procedure for evacuating the

shop in case of fire or other emergency situations.

7. Provide for the bulk storage of flammable mate..als in an area removed from the main

school building.

8. Mark the location of fire-fighting equipment in the shop with a large bright red square,

arrow, or bar high enough to be visible from any part of the shop.

9. Inspect paint and chemical cabinets periodically, noting the date of inspection on or in

the cabinet inspected.

10. Provide in an easily accessible location in the shop a large flame-proof blanket for use

in the case that someone's clothes ignite.

11. Post instructions for evacuating the school shop in a conspicuous place where they can

be seen and read.

12. Prohibit use of flammable liquids for cleaning purposes.

13. Inspect fire extinguishers and other fire fighting equipment at least once each week.
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individuals do not act in accordance with safety standards, accidetns are liable to occur. Russell

DeRearner2 emphasized this point when he said: "Workers use the five primary senses, sight,

smell, taste, touch, and hearing to perceive objects, signals, and changes in the work environment

Each perception is relayed through the nervous system to the brain, where the information is

noted and evaluated_ In making the evaluation. Hit worker is guided by past training and experience_

When the perception is consistent with the worker's previous experience, a correct evaluation is

made in a second_ On the other liand_ a new situation and in particular one which is inconsitent

with previous established patterns may confuse the worker or at least slow up his re-action time."

The consistent use of safety standards permits workers and students to rely on their past exper-

iences and habits to contend with work hazards with a higher degree of safety_

Safety standards may be used by teachers to draw comparisons and make evaluations. The

use of standards as a basis for evaluating shop elements, processes, and work practices is essen-

tial for the development of an effective accident prevention program. Such standards may be

classified in two general categories: I ) regulatory standards, and 2) self-applied standards_

Regulatory Standards

Regulatory safety standards are legislative enactments adopted by governments to correct

specific hazardous conditions and practices. Such laws or rules contain certain requirements

considered necessary to prevent accidents. Many states have developed such safety standards or

codes.. In some cases, notably Pennsylvania, these code systems are extensive_

Legislation which attempted to deal with individual hazardous working conditions and

practices in detail proved to be unsatisfactory, according to Blake,3 because of the following

difficulties:

I_ Legislative enactments are difficult to modify and details cannot be kept up-to-date with

the changing needs of our developing industry.

2. Occupational hazards are so numerous and varied that detailed legislation cannot cover

them adequately without becoming impossibly complex.

3_ Such detailed legislation cannot be enforced without causing so many hardships that it

will largely defeat its purpose_

4.. Securing reasonable uniformity in such detailed enactments by the various state legislatures

and the Federal Congress is a practical impossibility_

Blake suggests the following procedure. for drafting safety codes:

1. All groups having a legitimate interest in the proposed standard are invited to take part

in its drafting.

2. The inspection service agency which administers the standards usually prepares tentative

drafts and submits copies to a committee representing all interested groups_
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3. These tentative standards, with changes or additions as approved by this committee, then

go to the anproval authority for its consideration and action as required under the law_

Very few states have enacted safety legislation dealing specifically with school shops and

laboratories_ Notable exceptions, however, are the states which have very recently enacted eye-

protection legislation. A study made by Wayne P. Hughes of the National Safety Council anti

reported in the Sciio9/ Shop Magazines indicates that by late 1965, 22 states required by state

law, or its equivalent, 100 per cent eye protection in school shops and laboratories_ Similar

laws are under consideration for other states_ The following is a "true and correct copy" of such

an act which was signed into law in Pennsylvania on July 19, 1965, by Governor Scranton:

Section 1_ Every teacher, student, visitor, spectator, and every other person in any shop or

laboratory in public or private schools, colleges and universities who is engaged in or is within the

area of known danger created by a) the use of hot liquids, solids, or gases or caustic or explosive

materials, or b) the milling, sawing, turning, shaping, cutting, grinding or stamping of solid

materials, or c) the tempering, heat treatment or kiln firing of metals and other materials, or

d) gas or electric welding, or c) the repairing or servicing of vehicles shall wear industrial quality

eye protective devices at all times while engaged in such activities or exposed to such known

dangers..

Section 2_ Schools, colleges, and universities shall have the power to receive federal, state,

and local monies and to expend the same to provide such devices and shall furnish such devices

to all visitors and spectators and all other persons required under the provisions of this act to

wear them_

Section 3_ Enforcement of this act shall be in accordance with standards, rules, and regula-

tions promulgated by the state board of education.

Section 4_ For the purpose of this act "industrial quality eye protective devices" mean de-

vices meeting the standards of the USASI Code for head, eye, and respiratory protection, Z2.1-

1959. promulgated by the United States of America Standards Institute.

Section 5. This act shall take effect immediately.

The following example of a "local mandate" is extracted from the Administrative Guide of

the Los Angeles City School Districts under the title of "Safety Tests":6

Each secondary school pupil enrolled in agriculture, art, homemaking, industrial arts and

vocational courses shall be given the appropriate written safety test at least once each

school year.

2_ A record of the date upon which each pupil passed the safety test shall be kept in the

class roll book and the safety test shall be placed on file.

3. In case of a recordable accident to a pupil, the pupil's written safety test shall be with-

drawn from the file at the time the pupil's accident report is prepared and shall be

placed in the school *vault or forwarded to the insurance section of the business division

where it shall be kept until the pupil attains the age of twenty-four years and three months.



Use of USA Safety Standards as Codes

BeLause of the difficulty of securing legislation to delegate the authority to draft rotes
which have the force and effect of law (..zfety codes), many states have turned to the use of

USA Safety Standards I formerly American Safety Standards) as advisory standards. These are

reprinted with a suitable foreword and issued with the recommendation that all employers
apply them when they are suitable to their respective establishments. They reinforce their

recommendation by authorizing factory inspectors to use these standards as guides for issuing

corrective orders. The rffectiveness of this method raises the question of whether or not formal

regulatory standards are actually worth the extra trouble involved in formulating and periodically

revising them. For constitutional reasons thia procedure is complicated, time consuming. and

relatively exp,ensive. It involves public hearings. legal records of the procedures, the publication

of the drafts to be trassed upt n. and other details to protect the rights of those who might be

affected by the rt...eulations. In contrast, the drafting of advisory codes is a simple matter. USA

Safety Standards covering most if the machinery and equipment usually dealt with by regula-

tory codes are available and need only to be reproduced in suitable form. Moreover, sound

informational material is also available with which gaps in the standards may be filled."'

Self-Applied Standards

Self-applied safety standards are those which have been developed as being representative

of current good practices by various groups and individuals interested in accident prevention_

Such standards are derived from experience and are accepted and employed on the basis of their

practical value as aids in the prevention of accidents and the reduction of personal inji:

Several organizations at the national level have done much in creating voluntary, self-api

safety standards and regulations.. These organizati6ns include the National Safety Council.

United States of America Standards Institute, Underwriters' Laboratories, National Fire

PEotection Association, and the American Society for the Testing of Materials. The United

States of America Standards Institute (USASI), for example, has approved over 1800 standards

of various kinds for use by trade associations, societies, organizations, and professional groups_

The work on safety codes is under the advisory direction of the USASI safety standards board.

Its functions include:

1. Investigating the need for particular standards.

2. Defining and limiting the scope of standards.

1 Considering the interrelation of standards.

4. Passing upon the personnel of technical committees.

5. Foiiowing up the work on standards.

6. Acting as a general clearing house on safety standards.
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USASI kezitiquarters. located at 10 East Fortieth Street, New York City, 10016, will furnish

current lists of American standards upon request. Every school administrator and school safety

specialist should have cepits of all that are pertinent to his work. The bibliography includes many

of these code tit1,- which would be widely useful to educators conducting school shop and labora-

tory accident prevention proexams.

Local Shop Rules and Regulations

The practice of using safety rules varies from one school system to another. However, most

school shops have definite rules and regulations to follow and the teacher has the responsibility

for their enforcement. Such rules may apply to: I) a specific subject area, or 2) a specific

machine or piece of equipment, or 3) to several subject areas. The following rules, taken from

the Safety Manual for Industrial Edumtion published by the Los Angeles City Schools,8 apply

to the subject area of printing:

1. Keep flammablr cleaning solvents away from intense heat or potential sparks.

1 Never use any solvent with a flash point of less than 100 F.

1 Keep all solvents in labeled safety cans.

4. identify chemicals by the label or by asking the teacher. Do not smell any chemicals.

5. Make certain that the room is ventilated before using any volatile chemicals.

6. Wasn hands immediately after using any chemicals.

7. Do not tilt chairs.

8. Do not lean on glass tracing or make-up tables.

9. Dry hands before touching any electrical switches, plugs, or equipment.

10. Do not make any electrical repairs to shop appliances or equipment; notify the teacher

promptly regarding any defective equipment.

I I. Learn the location of the main switch for each machine so that it can be turned off

quickly in case of an emergency.

12. Do not permit oil or debris to accumulate on the floor around any machine.

13. Exercise care while opening the tight covers of ink cans or other containers.

14. Keep aisles and passageways clear of material and equipment.

15. if the press will not function. or if repairs arc being made. place an OUT OF ORDER

sign on it and pull the fuses.
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16_ Keep fingers clear of the zippers on all proms.

17. Do not use the hand as a brake to stop the fly wheel.

The following safety rules, also taken from the Los Angeles manual, apply specifically to

arc welding:

I. Perform arc welding only in a screened or enclosed force-ventilated area.

2. Be sure that screens, curtains, or other protective devices have been set up or drawn

tight so that the arc flash can be seen only by students wearing a protective shield.

3_ Wear an arc welding helmet with proper lens, treated gauntlet gloves, and treated leather

apron as protection against ultra-violet and infra-red rays, flames, and hot metal.

4_ Make certain that the shield has no openings.

5. Do not permit anyone in the welding booth unless he is wearing an arc welding helmet.

6. Wear a protective leather welding jacket and apron or heavy old clothing.

7. Keep sleeves and pants cuffs rolled down and collar buttoned up.

8. Be sure that the tops of shoes are covered.

9_ Protect face and eyes with safety goggles or a flip-front helmet when chipping slag frein

welds.

10. Report to the teacher at once if the electrode holder, holder cable connections, cable or

cable terminals at the welding machine, ground clamp, plugs, or cable become hot_

11. Secure electrical contacts and grounds to prevent fire or bums.

12. Shut off the welder when welding is completed as a protection against sustained short

circuits.

13_ When work is completed, suspend the electrode in a manner that will prevent it from

touching any metal which could cause it to ground.

14. Keep cable from contacting hot metal.

15. Keep electrode stubs off the floor. They could easily cause a slip or fall.

16. Avoid inhaling of fumes while welding galvanized steel, phosphor bronze, and stainless

steel.
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HAZARD ANALYSIS

The National Safet3, Council enumerates the basic measures f o preventing accident injury.
in the order of effectiveness and preference. as follows:9

1. Eliminate the hazard from the machine, method. material, or plant structure.

2. Control the hazard by enclosing or guarding it at its source.

Train personnel to be aware of the hazard and to follow safe job proLeduies to avoid it.

4. Prescribe personal protective equipment to shield personnel against the hazard.

Reference is made !n each of these measures to the "hazard." Hazard analysis or identifying
the hazard is therefore necessary before any of the four measures can be employed to reduce
exposure to accidental injury.

Hazard analysis, referred to in industry as "job safety analysis" or JSA, is a procedure to
make a job safe by 1) identifying the hazards or potential accidents associated with each step of
the job, and 2) developing a solution for each hazard that will either eliminate or control the
exposure.' The school shop or laboratory teacher can profitably make an analysis of each job
project, exercise, or experiment into its component operations and steps to reveal 1) the existence
of physical hazards such as tools, machines, materials, etc., 2) hazardous positions, or actions of
students, 3) the necessary qualifications for the performance of the "job," such as physical fitness,
special abilities, etc., 4) the safety equipment and devices needed for accident prevention, and 5)
the safety standards. including rules and regulations, required for the protection of the students.

The four basic steps for making a job safety analysis (JSA) as recommended by The National
Safety Council" are:

1. Select the job to be analyzed.

2. Break the job down into successive steps.

1 Identify the hazards and potential accidents.

4. Develop ways to eliminate the hazards to prevent the potential accidents.

Selecting the Job

A job a single piece of work done as a part of an occupation is made up of a sequence
with separate steps or operations which together accomplishes a definite work goal. In school
shops and laboratories, a job may be a project, an exercise, an experiment. Some jobs can be
broadly defined in general terms, such as building a house, rebuilding an automobile engine or
installing a power line. Jobs defined so broadly, however, are not suitable for job safety analysis.
Similarly. a job can be narrowly defined in terms of a single operation, such as driving a nail,
tightening a cylinder head bolt, or installing insulator pins on a cross arm. Jobs so narrowly
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defined are not suitable for job safety analysis. Jobs suitable for a JSA are those job assign-

ments such as a shop or laboratory teacher might make. Stacking building lumber, reboring

engine cylinders, or setting power poles on new construction are good subjects for job safety

analysis. They are neither too nroad nor too narrow. In selecting jobs to be analyzed for

hazards or potential accident .c.ources, the teacher should be guided by the following factors:

1. The frequency :-f the accidents that the job has produced in the past. The greater the

number of accidents associated with the job, the greater the need for JSA.

2. The severity of the injuries that the job has produced in the past. All jobs that have a

history of disabling injuries should be given a JSA.

3. The injury severity potential of the job. Some jobs may not have history of disabling

injuries, yet they may have the potential for disabling or serious injuries. These jobss

are candidates for ISA.

4. The recentness of the job. Newly established jobs created by changes in equipment,

processes, or the program of instruction will not have a history of accidents, but may

have accident potential not recognized by the teaching staff. Such jobs need an immed-

iate JSA.

Breaking the Job Down

Before beginning the search for hazards and potential accidents, the teacher must break

the job down into a sequence of steps or operations. In the field of vocational education this

is known as "job analysis" and is a necessary procedure for determining course content. The

steps should describe what is being done and should be listed in the order of occurrence. Details

should be omitted. The following rules may be employed in determining the style to be used

and preparing the descriptive statements:

I. A terse, direct style should be used.

2. Each statement should begin with a functional verb.

3. The present tense should be used throughout.

4. All words that do not impart necessary information should be omitted.

Here is an example of a step-by-step breakdown of a job in the occupation of power lineman-

"setting poles in new construction:"

I. Raise pole with derrick on line truck.

2. Use cant hooks to control turning of pole.

3. Lower pole butt into pole hole.
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4.. Turn pole with cant hooks for proper alignment.

5.. Support pole with pike poles at right angles.

6. Plumb pole with a plumb line.

7. Back-fill hole with earth.

8. Tamp earth around hole.

9. Remove pike poles and winch line.

The teacher can turn to several sources for information to assist him in making an analysis

of a job. Chief among these arc:

1. A personal background of work experience in the job.

1 Observation of others who are working at the job.

3. Consultation with individuals who have had considerable experience in doing the job.

4. A study of other job analyses.

5. A study of trade books.

6. A study of trade periodicals.

7.. A study of manufacturers' manuals and handbooks.

There are two common errors made in breaking a job down into its basic operations. One

is to make the breakdown too detailed, resulting in an unnecessarily large number of job steps,

many of which may not be basic. The other common error is to wake the job breakdown too

general, resulting in time omission of important steps.

Identifying the Hazards and Potential Accidents

The third step in making a job safety analysis is the analysis of each of the job steps for

purposes of identifying hazards and potential accidents. The goal is to determine the presence

of all real and potential hazards and whether they result from the environment or the job pro-

cedure. The teacher should look for specific types of possible accidents. For each step in the

job he should answer the following questions:

1. Can the students strike against, be struck by, or otherwise make an injurious contact

with, an object?

2. Can the student be caught in. on. or between objects?
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3. Can the student slip or trip? Can he fall on the same level or from one level to another?

4. Can the student strain himself by pushing, pulling, or lifting?

5. Does the environment present a potentially hazardous exposure to gases, vapors, mists,

fumes, dusts, heat, cold, radiation, noise, or to hazardous substances which are flam-

mable, toxic, corrosive (to living tissue), irritating, strongly sensitizing, radioactive, or

which may generate pressure through heat, decomposition, or other means?

If the answer to any of the above questions is "yes," the analyst should record the specific

hazard which might result in accidents. Two kinds of information are needed: the type of

accident and the agent involved. The type of accident could be recorded in an abbreviated

form such as:

1. SBstruck by

2. CBycontacted by

3. SAstruck against

-4. CWcontact with

5. CBecaught between

6. CO caught on

7. CIcaught in

8. FBfall-to-below

9. FSfall-same-level

10. 0overexertion

11. Eexposure

Developing Solutions

The final step in job safety analysis is to discover ways and means to eliminate hazards and

prevent occurrence of the potential accidents. For each of the recorded hazards the teacher

should ask himself the question: How should the student perform the job-step to avoid the po-

tential accident, or what should he do or not do to avoid the accident? Possible answers should

then be recorded for each step in the job sequence. Principal solutions include the following:12

1. Find an entirely different way to do the job.

2. Change the physical conditions that create the hazards.

3. If changing the physical conditions does not eliminate all the hazards, revise the job

procedure.

4. Reduce the frequency of the job by correcting the conditions that make it necessary.
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Recording the Job Safety Analysis

A job safety analysis can be recorded several ways. A printed form similar to the one
shown in Appendix G could be used_ This is in industrial-type work sheet but could be

modified for school use_ The teacher could design his own recording device_ One method would

employ MI, x 11 in. paper divided into three equally spaced columns along the 11 in. side of the

paper_ In the left-hand column the basic steps of the job are listed in the order which they occur.

The center column contains the descriptions of the hazard or potential accidents associated with

each job-step. The right-hand column includes :he recommended safe job procedure, again

associated with each of the hazards or potential hazards listed in the center column.

Another method employs three color-coded 5 x 8 in. cards: A white card lists the job steps;

a pink card lists the associated hazards; a green card lists the possible solutions. The cards, of

course, are identified with the name or code number of the job. The reverse side of the card can

be used for jobs requiring lengthy descriptions. These cards are then filed systematically, with the

"action" or solution cards easily identifiable in safety green to remind the teacher that "here are

steps which I must take to ensure the safety of my students and myself."

Benefits and Uses of Job Safety Analysis

The major advantages of a hazards analysis come after the task is completed. However, there

are many benefits derived from the analysis procedure itself. While making a JSA, teachers learn

more about the jobs they assign to their students. When students participate in job safety analysis,

their attitudes are improved and their knowledge of accident prevention is increased_

The teacher benefits primarily from JSA in the discharge of the following responsibilities:

1. Giving individual instruction to students.

2. Making student safety contacts.

3. Orienting new students to the shop or laboratory situation.

4. Preparing for planned safety observations.

5. Giving pre-job instructions on infrequent or irregularly scheduled jobs.

6. Reviewing job procedure after accidents occur.

7. Studying jobs for possible improvement of technique and procedures.

SAFE USE OF INSTRUCTIONAL EQUIPMENT AND MATERIALS

The safe actions of students can insure the effectiveness of an accident prevention program

in school shops and laboratories. Safe action implies acting safely under all circumstances, perform-

ing routine tasks in a safe manner, anticipating and overcoming physical hazards and unsafe acts



First Aid Practices

1 Prci*L'LL i3 kit in the shop.

!tl,it;1 tlls ivcation of the kit with a green cross large enough to be visible from any point

in the shop area_

Inspc..:t first aid cabinet periodically to determine condition and amount of supplies.

4. Pcst thz policy of the school regarding the administration of first aid in a conspicuous

ri.ce in ate slier

S. Enroll in and successfully complete American Red Cross first aid courses_

6_ Provide vnly emergency first aid treatment for serious injuricz and then refcr to qualified

medical personnel for treatment_

Personal Protection

I. Prohibit running in the shop at any time.

2. Prohibit horseplay or practical jokes of any kind within the shop area_

3_ Require the wearing of appropriatt, eye protection (safety goggles or glasses) during any

type of grindin,.. operating_

4_ Require students to observe prescribed rules in regard to proper clothing and protective

devices when operating hazardous equipment.

5_ Require the wearing of eye protection with appropriate lens when danger from radiation

or glare exists.

6_ Stress the importance of shop sanitation.

7_ Require the wearing of proper eye protection when there is a danger of flying particles

or chips.

assigned tasks detrimental to their health or physical condition.

I 1. Provide "school purchased" personal protective equipment for student use.

8_ Provide proper respirators for student use where harmful dusts or fumes exist.

9_ Require the supplemental use of face shields during the hazardous operations in cutting

metal, wood, or other similar materials.

10. Determine the physical defects and limitations of all students so that they will not be



12_ Prt.413ibit the wearing of long neckties in the shop.

13_ Prohibit the students from wearing rings and other jewelry while working in the shop_

14_ When such protective devices are furnished by the school, require sterilization of safety

gogg les Or glasses before reicStle..

15_ Emphasize the importance of wearing coveralls as proper shop clothing.

General Practices

I. Make an analysis of all *i_azards in the shop involving machines, hand tools, and general

environment_

2. Make rem. ilar written reports to the principal or director regarding any hazardous conditions

in the shop..

Provide a non-skid floor surface in the operating area of all hazardous machines.

4_ Use alternating yellow and black stripes on protruding parts, low beams, and tripping

hazards.

5_ Have the ventilation system in the shop checked at the beginning of each school yeas by

a trained and experienced ventilation engineer to determine effectiveness_

6. Provide aisles at least four-feet wide throughout the shop for general travel_

7_ Use a bell, whistle, or some other type of alarm to command the attention of every

student in the shop during emergency situations.

8_ Require students to sign an acknowledgment of safety instruction and safety pledge.

9_ Carry liability insurance as a protection against possible negligence charges brought by

parents of injured students.

10_ Encourage all students to carry accident insurance while enrolled in shop courses.

11. Require visitors to get approval from the director or principal before entering the shop.

SAFETY STANDARDS

Codes, standards, and rules must be considered by teachers as important factors in the

development of an accident prevention program_ As the future workers of business and industry,

shop and laboratory students should be thoroughly aware of safety standards. They should be

acquainted le ith the codes and regulations pertaining to machine guarding, industrial housekeep-

ing, fire protection, dust removal, handling materials, personal protection, etc. Standards of
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of individuals in new and unfamiliar circumstances. The Metropolitan Life Insurance Company

says that, "education to prepare such people includes four aspects: habits, skills, knowledge, and

attitudes."' Habits of safe living are learned at the same time that students learn other shop and

Laboratory skills; skills of accident prevention are perfected along with the development of manual

skills; knowledge of an occupation equips a student to combat its hazards, and knowledge of

accident patterns makes them aware of potential dangers; favorable attitudes are derived from the

concern and enthusiasm for accident prevention display .:4:1 by school administrators, supervisors,

faculty, and student leaders, from a great variety of learning experiences, and from the positive

rather than the negative approach toward accident prevention.

School administrators, supervisors, and teachers have clear-cut responsibilities for the success

of accident prevention. In particular, the teacher should never allow his responsibilities to be

abrogated by any administrative delays. Likewise, the student has responsibilities to his teachers,

his fellow students, and to himself which are manifested through the safe use of instructional

equipment and instruction materials. There are many such responsibilities or practices. Among

these student practices are the following (it must be noted, of course, that safe practices of

students are also safe practices of teachers):

1. Keep all hand-tools sharp, clean, and in safe working order.

2. Report any defective tools, machines, or other equipment to the teacher.

Retain all guards and safety devices except with the specific authorization of the teachers.

4. Operate a hazardous machine only after all other students are clear of the machine.

5. Operate a hazardous machine only after receiving instruction on how to operate the

machine safely.

6. Confine long hair before operating rotating equipment.

7. Wear appropriate eye protection wherever there is any danger from flying or falling

particles or chips, radiation, glare, or hazardous substances in the work or environment.

8. Wear approved respiratory protection where harmful dusts or fumes exist.

9. Wear shop clothing appropriate to the instructional activity being performed.

10. Remove ties when working around machine tools or rotating equipment.

11. Remove rings and other jewelry when working in the shop.

12. Participate in no horseplay, practical jokes, or running in the shop or laboratory area.

13. Report all accidents to the teacher regardless of nature or severity.

14. Turn off the power before leaving a machine tool.



15. Make sure that all guards and barriers are in place and adjusted properly before starting

a machine tool.

16. Recognize the distinctive sound of a properly adjusted and smooth-running machine tooL

11. Develop a respect for machine tools and understand their purpose.

18. Use soap and water frequently as a method of preventing skin diseases.

19. Operate an internal combustion engine in a shop area only if the exhaust is connected

properly to an approval ventilation system.

20. Disconnect the power from machine tools before performing the maintenance tasks of

oiling or cleaning.

21. Use a solvent only after determining its properties, what kind of work it has to do, and

how to use it.

22. Put tools, repair parts, or other objects in their proper place when not in use.

23. Protect the cord of a portable electric hand tool from oil, hot or rough surfaces, and

chemicals.

24. Clean the chips from a machine with a brushnot with a rag or the bare hands.

25. Wear suitable gloves or hand pads when handling sharp, heavy, rough, or hot materials

and chemicals.

26. Use metal containers for oily waste or oily rags.

27. Operate a machine tool only after being sure that the footing is good.

28. Keep the shop or laboratory floor clear of scraps and litter and wipe up immediately

any liquids spilled on thc... floor_

29. Give undivided attention, when operating a machine tool, to the task being performed.

30. Avoid using wrenches which do not properly fit the nuts, bolts, or other objects which

they are being used to turn.

FACILITY DESIGN AND LAYOUT

Although the individual school administrator, supervisor, or teacher rarely has the oppor-

tunity of participating in the design or layout of a new school shop or laboratory facility, there

is no reason for ignoring this imvortant problem. Changing course content, rising enrollments,

new materials, developing processes, and equipment additions require that existing facilities be

under constant scrutiny and modifications be made as needed. Although there seems to be no
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information aiailable concerning the relationship between accidcnt frequency and scheol shop
or laboratory design and layout, there does seem to be general agreement among educators
that the manner in which such facilities are planned (..n have a direct bearing on accident
prevantion. The planning elements which should be considered are:

1. Space allocation.

2. Lightina

3. Ventilation.

4. Personal service facilities.

5. Selection of machine tools and hand tools.

6. Placement of equipment_

7. Special hazards.

8. Traffic flow.

9_ Safe access.

Space Allocation

Total space requirements for school shops and laboratories are generally expressed in terms
of square feet per student. Recommendations vary with the nature of the activity and the grade
level at which it is being taught, from a high of 100 to 150 square feet per student in senior high
school auto mechanics classes down to 50 to 100 sauare feet per student in junior high school
drawing classes. This approach is a convenient point of departure for planning, but in order to
insure Fig wirnum safety for students, each school shoo or laboratory must be analyzed with the
view of providing adequate space for the specific items of equipment and special hazards in
each shop.

As a general rule, all machines, benches, and laboratory equipment should be surrounded
by a minimum of three feet of open space. However, certain machines such as cut-off saws,
shears, joir,ers, planers, drill presses, and lathes may need considerably more space to accommodate
the long materials which are ordinarily processed with these machines. Major aisles should have a
minimum width of four feet, while the allowance for secondary passageways should be three feet_
Sufficient open floor space to prevent crowding and interference among students must be provided
around all doorways, in project assembly areas, demonstration areas, around the tool crib cr tool
panels, and near material storage areas. Overhead obstructions such as pipes, duct work, and cranes
should have a minimum of seven feet clearance between the lowest part and the floor level. Ma-
chines that are more than four feet in height should be placed toward the outside of the layout in
order that visibility in the shop will not be obstructed.
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The problem of natural and artificial lighting for school shops and laboratories is one which

involves the school architect and lighting engineer during the planning and buitdirg phases of

school plant construction. The school shop planner is rarely involved either as an zdiisor or a

consultant in such a highly technical undertaking. He is, however, involved in determining lip iting

equipment needs for local and special illumination requirements. These include: I) adjustable

lamps for illuminating the point of operation un hazardous machines; 2) portable lamps to provide

temporary illumination for projects requiring supplemental lighting: 31 flexible lamps for iiae

precision bench and machine work- and 4) specialized supplemental lamps for fire and extra-fine

inspection processes.

Ventilation

It is generally agreed that ventilation is of great importance in the environment of individuals.

It is known that certain diseases are airborne, and that air contaminated by dust, gas, fumes, smoke,

vapors, or odors can cause discomfort, sickness, and death. An even more insidious effect of improper

ventilation in school shops and laboratories may be the loss of alertness on the part of students

which causes them to commit unsafe acts. There is a del-mite relationship between proper ventilation,

comfort level, and the frequency of accident occurrence_

School shop personnel must be concerned both with general room ventilation and special

local exhaust ventilation. The subject of ventilation can be quite complex, and the technical

considerations involved usually require the services of a heating and ventilating engineer to assure

that proper methods and controls are used. However, the effectiveness of original installation is

sometimes changed because of building alterations or additions and the introduction of processes

or equipment not considered in the initial planning. Ako efficient systems sometimes malfunction

and school administrators, teachers, and students should be constantly aware of the conditions and

changes in the atmospheric environment.

General ventilation is accomplished by introducing fresh outdoor air into school shops and

laboratories at the rate of 15 to 30 feet per minute. Although in some cases outside windows are

adequate, general ventilation is commonly accomplished by blowers or exhaust systems.. Air move-

ment should not be more than 25 lineal feet per minute during the heating season and 100 lineal

feet per minute during warm weather.

Special local ventilation is accomplished through individual exhaust systems installed where

work activities are carried on which ordinarily result in contamination of the air. The type of local

system chosen will vary with the conditions, but in general, permanent work stations require

permanent installations, while portable or flexible systems are useful when portable equipment is

involved. Some of the school shop activities which require special ventilation are welding, foundry,

forging, heat treating. machining cast iron, machine woodworking, auto mechanics, machining of

plastics, grinding, electroplating, anodizing, etching, painting, spraying, making blueprints, and

machining activities using cutting oil for coolant. Chemical laboratories usually require specially

designed exhaust hoods.



Peisourd Serice sacelities

Go- Jd personal senic facilities ti it in schot.61 slit:Tor ialvratesv areas !Rt. much to main-

tain student A sanitarl. chiming kuntain ss.:2-uld be installed at a crtnvenii../111..-cati,..n.;..

cooled by intcbanical means. the t= wperature of the watts not be lower than 45 F. but
below ibtf F. In hot weather it i. adYisati w rrovide. containers 4..4 s!t tabl6.b at the fountains.

At least one wash baz.in, two feet of troucn. or a etecular or semi-dm :in wash fountain with

hot and cold runnirng water. preferably from a combination supply fixture. shouiti be provided

within the work area for every twenty students. The proper type of soap in an adequate d-:::penser

is important not only for odinary h-yeiene but as a protection against dermatitis. Individually

dispeir...ed paste, liquid, or powder not bar soap should be provided for common use. Paper

towels in covered dispensers with a closed disposal receptacle should be located close to the

washing facility- In chemical laboratories where hazardous substances are handled, deluge showers.

and emergency eye wash fountains should be provided in the immediate vicinity of the hazard.

Lockers in the shop room shoul.d be perforated and large enough to permit clothing to be

hung up to dry.. Lockers should have sloped tops to prevent material from being stored on the

tops, and they shcuid be firmly fastened to the floor to prevent overturning.

Selection of Machine Tools and Hand Tools

In general the safest machine is the best machine available to do the job. A safety check list

for use in selecting machine tools might well include the following questions:

is the machine designed so that it is impossible for the student to be exposed to the point-

of-operation or any other hazard point while the machine is operating?

1 Is the machine designed so that, wherever possible, 21! corners are rounded and no sharp

corners or edges are exposed?

Are the machine controls located so that the student will not be near the point-of-operation

while operating the controls?

4. Are the controls placed so that the studefit will not have to reach excessively or be off-

balance to operate the machine?

5. Are the power transmission and drive mechanism built in as integral parts of the machine?

6. Are overload devices built into the machine?

7. Is the machine designed for mechanical rather than manual holding devices?

8. Are all electrical components of the machine grounded?

Becatne of highly competitive marketing, manufacturers of machine tools find it advantageous

to is safety devic.-s designed for the protection of operators as auxiliary equipment. It is important
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that school shop personnel be familiar with such items and convince the school business office of

the importance of their inclusion in the original purchase order. If adequate guarding is not provided

on machinery by the manufacturer as standard equipment, this does not relieve the school of its

revonsitifitv for proper guarding.

Attention must also be given to the quality of materials and construction of the many hand

tools purchased for the school shop. The quality-built tool is the safe tool, and quality must not

be sacrificed for the sake of the budget. Electric hand tools must be equipped with ground wires,

afid all connections, plug, terminals, and wires should be checked before acceptance to see that

all are of approved construction.

Placement of Equipment

Previous mention has already been made of providing adequate space around equipment.

However, care must be taken to locate equipment in such a way that there is no interference

between the operations and the operators. Machines should be placed at a 45 dee. angle to

window walls in order to secure the maximum effect from natural light. The angular placement

will also position the operators out of alignment with the revolving spindles of the machines

adjacent to them, thereby, reducing. the danger from accessories or materials which may be

thrown from neighboring equipment.

The maximum size of materials to be worked in a machine should be determined, since

additional space may be needed. A lathe to be used for machining long bars fed through the

head stock obviously needs more space to the left of the machine than one which is to be used

only for chuck work. Certain machines, such as the metal working planer and shaper, need to

be placed so that sufficient clear space remains when tables or rams are operating at their

maximum distances. All heavy equipment should be leveled and securely fastened to floors.

The placement of felt, cork, rubber, or other shock absorbing material under machines is recom-

mended in order to reduce the noise level. Certain machines, such as cutoff saws and shears,

should be placed near the material storage areas in order to reduce hazards from handling large

pieces of stock.

Methods used in placement of equipment usually involve scaled drawings of floor plans

indicating fixed obstructions such as supporting pillars in walls, window and door openings,

and relationship of the room to other service areas. Showing the relative location of all equipment

and facilities on a drawing is known as the "single dimension method." The "two-dimensional

method" is probably mosi frequently used and involves arranging on the floor plan drawing flat

patterns made to scale and in the shape of the floor area required for each item of equipment.

A more revealing technique is to make use of three-dimensional scale models of equipment set

up on a drawn-to-scale floor plan. Some equipment manufacturers furnish models upon request,

and other models may be carved from soft wood, or made from cardboard. The planner should

make several alternative layouts before deciding which will be implemented. It may be found

that the introduction of a single item of equipment will demand the rearrangement of the entire

floor plan, but additional equipment or a change in emphasis or procedure will require adjukment

of the layout without jeopardizing the safety considerations already in effect.
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Special Hazards

In almost every shop there are certain pieces of equipment. kinds of materials. or specific

processes that deserve extra attention for the protection of students_ In many instances. special

shielding : certain equipment and isolation of hazardous processes are required. Welding areas

must be isolated for the protection of students from flash. burns. and fumes. Foundry and heat-

treating ares should be located so as to avoid injury to students. Hand chipping of metal and

machining operations that result in flying chips require isolation or special shielding. Areas

such as electro-plating, and etching where acids and chemicals are used need precautionary treat-

ment. Paint and pray areas demand an efficient exhaust ventilation system. as well as an isolated

location. An exhaust system is also needed wherever auto or other engines are running. The

relatively high speeds of portable and stationary grinding machines and the possibility of wheel

breakage require the segregation of these machines from others in the shop.

Special mention should be made of the care needed in handling compressed air and gases
It is especially desirable that oxygen and gas welding tanks are stored outside the school
Othe7 hazards that should be noted involve the handling and storage of toxic, flammable, or
volatt._ materials such as gasoline, kerosene, naptha, and various oils, paints, varnish. These
require special precautions in their storage and use. Compatible storage of reactive chemicals
must also be taken into consideration.

Individual electric power control should be standardized on all equipment and located for
the convenience of the operator. A central master control is of great importance. It should be
conspicuoasly marked, have provision for locking. and be readily accessible to the instructor. All
electrical equipment should be grounded.

It is probable that many school shops and laboratories may soon be faced with the special
hazards of ionizing radiation. Many precautions need to be taken when and if radioactive materials
or radiation-producing devices are introduced to the school. It is a fairly safe assumption, of
course, that the layout of shops will require revision.

Traffic Flow

Becaese of the nature of school shop and laboratory work, there is necessarily sonic student
movement within the area. Certain areas are commonly visited by students one or more times
during a class period. Provisions should be made for traffic between the work stations and these
areas without the danger of exposure to hazards or interference with the work of others. Examples
of such areas include: tool cribs, tool panels, planning and study areas, material storage areas,
lockers, drinking fountain, wash-up areas, teaching center, and general equipment such as tool
grinders and drill presses. Well marked aisles help to accommodate travel to and from these areas
and keep congestion at a minimum.

Safe Access

Failure to provide safe access to every point in a school shop or laboratory is responsible
for many serious accidents. In order to realize the importance of such a provision, the "safety"
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planner. for example. should acco1np.1n4 the "maintenance or repair student" often enough to
keep informed of the potential hazards which he Mice. in his assigned work. Failure to provide
sale access affeas the sale4 of imihidu.ls doing, s3.1411 work as window cleaning and building

repairs. overhauling and repairing olert2ead electrical equipment_ and work on equipment
located in out-of-the-way placets.

MANUAL HANDLING AND STORAGE OF MATERIALS AND TOOLS

Although the problems involved in the manual hal-piling of materials and the storage of
materials and tools are somewhat related in terms of accident pre%ention in school shops and
laboratories, riey will be treated separately in this section of this publication.

Manual Handling

Accidents in manual handling. of materials by students are primarily the result of unsafe

working habitsimproper liftinz, carrying too heavy a load, incorrect gripping, and failing to

wear personal protective equipment Training in safe work habits. breakdown and study of job

operations by the teacher. and adequate supervision can help to minimize these accidents.

Lifting

"It's not what you lift but how you lift it." This statement applies to the lifting, lowering,

or moving of heavy equipment or loads. Periodic demonstrations should be given by the teacher

in "how to lift a heavy object" using the following procedure prescribed by the National Safety

Counci1;14 the reverse procedure is followed for lowering the load.

1. First make a preliminary "heft' to be sure that the load is easily within your lifting

capacity. If it is not, secure help.

1 Set your feet solidly and well apart, one foot slightly ahead of the other. In sonic cases,

it might be easier to go down almost to the floor on one knee while keeping the other

leg at a 90 deg. angle.

3. Crouch as close to the load as possible with legs bent at about a 90 deg. angle at the knee.

4. Keep the back as straight as possible. it should not be arched.

5. Get a firm grip on the object, lifting one end slightly if necessary to get one hand under

it. Grip the load so that it will not slip while you are lifting and carrying it and so that

your hand will be protected.

6. To lift the object, straighten your legs, keeping your back erect and your head up. Looking

at the ceiling as you start the lift will pull your back straight.



Team Lifting and Carrying

When Mal or more students must cam a single heat y object. they should be similar in size

and physique. One acting as a leader ,liould position himself so that he can %ate!. and coach the

others. Ile should use predetermined signal., to control the lifting. carrying. and setting down of

the object. All students -should act together so that no extra burden will be placed sudden:17 upon

one student.

When two students carry long sections of pipe or lumber. they should carry on the

shoulder and Salk in step. Shoulder pads will prvei.t cutting of the shoulders and help to reduce

fatigue.

Storage of Materials and Tools

The safe storage of materials and tools is directly related to effective teaching ane instruc-

tion. good housekeeping activities. fire prevention procedures. and other elements of a safe school

shop environment. Inadequate or unsafe storage procedures and practices frequently create

hazardous environmental conditions dangerous to students working in the shop and create fire

or explosion hazards that might damage the building. Lack of storage facilities invites unsatisfactory

housekeeping practices and increases the difficulty of handling materials, tools, and projects, thereby

increasing the accident-producing hazards in the shop.

Safe storage facilities for materials and tools arc provided in school shops for several reasons.

The primary purpose is to protect students and other persons working in the shop from accidents.

Adequate storage facilities are also needed to protect tools and materials from theft, unauthorized

use, improper or unsafe handling, breakage. and deterioration. Lack of adequate storage areas for

tools and materials creates many unsafe conditions which cause accidents. Unsafe acts may be

committed by shop students because of insufficient storage space. Efficient storage practices will

enable the teacher to keep an accurate up-to-date inventory of materials and supplies in the shop.

Many storage problems could have been eliminated in the planning stages of the building or

school shop. I Jowever. storage arrangements frequently are completely omitted from the original

layouts of shops. or if included. such space as is provided is inadequate, inflexible, and arranged

with little allowance for growth or expansion of the shop facilities. No one storage method or

procedure is best for all shops or conditions. but from the standpoint of efficiency and safety

the shop or laboratory teacher can follow certain general considerations in arranging for the safe

storage of shop tools and materials.

Location of Storage Facilities

The general location of storage rooms may depend upon the size of the shop or laboratory,

the nature of the activities, class enrollments, and nature of the materials and tools. Generally,

storage rooms should be located adjacent to the work area and close to places where the student

will need materials. Supply storage areas should be located in or near the shop, so that the

students have easy access to materials without having to cross the paths or traffic patterns of

other students. Safety and ease of storage. delivery of supplies, and the issuing of materials

should be considered when planning the location of storage facilities. It is desirable to have an
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outside door or unloading ramp near the storage room. Storage areas should be arranged and

located to reduce traffic and eliminate congestion during the class period. Crowded areas are

prolific accident producers_ Tool panels and cabinets should be located away from hazardous

machinery. Supplies of flammable liquids should be stored in an area apart from the main

building. The storage facility for flammable liquids and other materials should be located so

that the sun's rays and other sources of heat do not reach them. Chemicals which may react

with one another, if spilled,should be stored separately in compatible groups.

Construction Considerations

Shelves, racks, bins, and cabinets should be designed and constructed to hold the maximum

number of tools and items safely without the danger of collapsing. Storage racks constructed with

steel or pipe are usually safer than those built of wood and create fewer fire hazards. Extra-

strength racks may be needed for large portable tools and other heavy items. Racks should be

designed so that heavy items are stored on the bottom shelves.

Storage :Methods

All materials, tools, parts, and accessories should be stored safely and neatly and arranged in

an orderly and accessible way in the places provided, regardless of the specific storage method.

Those items used most frequently should be stored within easy reach on the lower shelves. Storage

areas must be clean, orderly, ventilated, and well-lighted. Containers, bins, shelves, and drawer

which contain caustics, liquids, acid solvents, and bundles of materials should be clearly labeled.

Supplies anu materials should never be stored on the tops of lockers or cabinets, because there

is always the danger of objects falling from these places. Generally, vertical storage of long pieces

of material creates greater hazards than horizontal methods of storage.

Tool Storage

Many different methods and techniques have been devised for storing hand and portable tools.

The most common tool storage methods are tool panels, centralized tool cribs, wall cabinets, bench

drawers, and movable racks. Regardless of the methods selected by the teacher, tool storage facilities

should be designed and arranged to provide maximum protection to students and shop workers. Many

accidents have been caused by tools falling from overhead, by knives and other sharp tools being

carried in pockets, and by chisels laid loosely in tool boxes.

Materials Storage

The average shop contains hundreds of different hardware items and supplies. Each presents

a different storage problem. Regardless of the system used, the storage facilities should be well

located for convenience and safety. Many shop teachers use the closed storage method, in which

all supplies and materials are kept locked in the storeroom or cabinets. Other teachers use the open

storage methods, where students arc permitted to use supplies as they are needed. A combination of

the open and closed systems of materials stored are used by most teachers. For safety reasons, some

materials, particularly hazardous chemicals, should be kept under lock and key and used only under

the immediate supervision of the teacher.
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Flammable Liquids and Finishing Supplies

The storage of flammable liquids. such as gasoline, thinners. benzene. and other liquids.
presents many problems from the standpoints of convenience, fire control and prevention, health
of students. and explosions. The sturage of suds materials can be very troublesome and dangerous
unless flammable liquid storage areas are carefully planned and provisions made to safely care for
the various types of flammable materials_

MACHINE GUARDING

Machine guarding protects against injury to individuals from the following sources:

1. Direct contact with the moving parts of a machine..

2. Work in process, Le_ kickbacks on circular saws, metal chips from machine tools, splashing

of hot metal or chemicals. etc.

3. Mechanical failure_

4. Electrical failure.

5. Human failure, resulting from curiosity, zeal, distraction, fatigue, indolence, worry, anger,

illness, deliberate chance taking, etc.

This section will be limited to a discussion of the first three sources_ They are commonly

classified as "mechanical hazards." Mechanical hazards may be further classified into two general
categories: 1) power transmission hazards, and 2) point of operation hazards.

Power Transmission Hazards

Power transmission apparatus includes shafting, belts, pulleys, couplings, keys, collars, set

screws, gears, and prime movers. The motions and actions which result in hazardous exposures in

the transmission of mechanical power are classified as: 1) rotating motions, 2) reciprocating motions,

3) tratsverse motions, and 4) in-running nip points.

Rotating Motion

A rotating shaft is a good example of rotating motion. It may be smooth or rough; it may
rotate slowly or rapidly; it may be of small or large diameter. Regardless of its characteristics, it

is hazardous when it is revolving. Shafting which appears to be smooth can grip clothing and cause
serious injury. A revolving shaft may be vertical or horizontal a lead screw on a lathe or the

spindle of a drill press. The hazard increases if pulleys are mounted on the shaft or if collars,

couplings, or projecting keys are installed.
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Reciprocating Motion

This motion is best described as the back and forth motion of a ram, such as might be found

on a metal-working shaper or the bed of a surface grinder. There are two points of danger: ) the

point where the moving part approaches or crosses the fixed member, and 2) the point of the

pinch. This pinch point would be found at the end of the back motion of a ram, where an individual

could be crushed between the moving part and a wall or column.

Transverse Motion

This motion is produced by a transmission belt which passes over a pulley and has its direction

changed 180 deg. In doing so, nip points are created where the belt and the pulley come in contact.

The motion is quite common to large power transmission belts and pulleys as well as to belt sanders.

In-running Nip Points

This hazard is created whenever machine parts rotate towards each other or where one machine

part rotates toward a stationary object. Objects or parts of the body may be drawn into this type of

nip point and be severely bruised or crushed. The in-running side of rolling mills, rolls used for

bending, printing, corrugating, embossing, feeding and conveying of stock, the in-running side of a

chain and sprocket, a gear rack, and a gear and pinion are examples of in-running nip point hazards.

Point-of-Operation Hazards

Point-of-operation hazards are present at the cutting point of a machine and are created by

the processes of sawing, drilling, grinding, turning, printing, planing, sanding, forming, punching,

shearing, and shaping. Each machine used in school shops to perform these processes offers a

unique accident prevention problem at the operating point. The following are some examples of

these machines:

Circular Saw

This machine is designed to permit a wide variety of operations including cross-cutting, ripping,

and dadoing of wood stock. There are two principal types of accidents connected with its operation:

1) contact with the rotating blade by the operator, and 2) kickback of material striking the operator.

Jointer and Planer

Both of these machines, used extensively in school shops, utilize knives mounted on steel

shafts and rotating at high speed to provide a planing or surfacing action on wood stock. The jointer

is the more hazardous of the two machines since the knives are easily uncovered, exposing the

operator to blade contact. Planer knives are relatively well shielded during the machine's operation,

making the operator less vulnerable to contact with the rotating knives.
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Band Saw

Injuries from this machine are usually less severe than those of the circular saw. jointer. or
planer. The feeding of wood stock. however, is usually accomplished free hand. bringing the

operator's hands very close to the fast-one ving saw blade.

Shaper

This can be an extremely hazardous machine which requires careful use by the student under

the close supervision of the teacher. The nature and location of the cutting knives, the very high

operating speeds, and the small size of the wood stock often used make the machine very difficult

t guard.

Portable Power Saw

All portable power tools can be considered as special types of hand tools, powered by air

or electricity, which introduce certain special hazards to the shop student. The portable circular

power saw, however, offers the greatest point-of-operation hazard, since the teeth of the blade

must be exposed during the woodcutting operation.

Metalworking Machine Tools

Machine tools used to perform metalworking operations are difficult to guard at the point-

of-operation and offer many extreme hazards. Injuries from these machines include those caused

by students coming in contact with moving cutters, rams, dies, or stock, and by flying chips.

Other Metalworking Machine-.

Such machines may range from small bench machines to the large pressing, stamping. and

forging machine. Their power may range from foot and hand operation to electric and hydraulic

power. Regardless of the nature of the driving power, all machines involving moving parts need

guards against hazard:, at the point-of-operation.

Paper Cutter

Hand- or foot-powered operated "guillotine" paper cutters are found in the graphic arts

areas of school shop programs. The principal type of accident on t:-.-eze machines involves injury

to the operator's hands by the blade during the cutting process.

band-fed Printing Press

Most school print shops are equipped with one or more hand-fed platen printing presses.

The hazard on this machine centers in the "feed" area, where the paper is introduced into the

press with the hands. Accidents are caused by the hands or fingers being in the impression zone

during the printing operation. often resulting in painful and crippling injuries.
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Type of Guards

Three types of guards are zummon to both pouter transmission guarding and point-of-operation
guarding_ I ) fixed. 2) interloaing. and 3) automatic. A manufactured or a home-made guard may
be purchased or constructed with one or several of these characteristics.

Fixed Guards

A fixed guard is one Waich is ,ecured in a permanent stationary position around the dangerous
parts. The fixed guard is preferable to all other types of guards and should be used in every case
unless it is definitely impracticable Its advantage is that it prevents acres to the danger points of
the machine by completely enclosing the hazardous operation at all times. It also serve; in many
cases to prevent bursting parts from flying about. Specific power transmission Darts commonly
guardt:d by taciosure guards or fixed guards include ho :izontal shafting, belts, and pulleys, coup-
lings, shaft ends_ and sheaves. These guards are commonly used in connection with barriers for
guarding large pulleys and inclined belts.

Interlocking Guards

Interlocking guards are considered the first substitute for the fix_d guard. They may be
actuated mechanicallv. eJectri lly, pneumatilly_ or by a combination of these means. and they
prevent operation of the machine until the guard is moved into position. These guards are designed
se that if the machine is in operation and the guard is opened or the barrier is crossed er dropped,
the machine will come to an immediate stop.. The machine cannot be started unless the guard is
in its proper position. An effective interlocking guard must satisfy the following three requirements:
I) it must guard the hazardous part before the machine can be operated; 2) it must stay closed
until the hazardous part is at rest: and 3) it must prevent operation of the machine if the locking
device fails.

Automatic Guards

An automatic guard is one that operates independently of the operator and repeats its
actions as long as the machine is in operation.. Only after the operator's hands, arms, and body
are removed from the danger zone can the machine operate.

Summary of Guard Requirements

The following points should be considered as requirements for acceptable machine guards:

1. They must conform to the standards of the United States of America Standards Institute
and the State Inspection Department having jurisdiction ever the schuol shop.

2. They must be considered by the instructor and student as a permanent part of the machint
or equipment.



3. The must 1-,e designed and constracted to afford naximum pisitive protecticn to all

people ,aorking on or around the machine

4.11 e). must prevent access to the danger zone -a bile the machine is in operation.

5. They must not weaken the structure of the machine..

6; They must nut inter-I.:se, v lib the efficient operation of the machine or cause discomfort

to the operator.

7. The must be designed fur the specific job and the specific machine, with provisions being

made for oiling. inspecting. adjusting, and repairing of the machine.

8. They must be durable. resistant to fire. %%Lac. and corrosion, and easily repairable without
sacrificing the effectiveness of the guard.

9.. They must be strong enough to resist normal wear and shock and to withstand long
usage with minimum maintenance.

10. 'Mei,' should not in themselves present hazards such as splinters. pinch points, shear
points, sharp corners. rough edges. or other sources of injury.

11. When over possible. guards should be interlocked so that the machine will not operate
unless the guard is giving maximum protection.

They should be painted to conform with the USASI color code recommendations.

The student who works around mechanical equipment or serves as an operator of a piece of
machinery must develop and maintain a respect for safeguards. No deviation from the following

safe work practices should be tolerated:

1.. No guard should be adjusted or removed for any reason by anyone unless: a) specific
permission is given by the teacher, b) the person concerned is specifically trained, and c)
machine adjustment is considered a normal part of the. student's task.

2. No machine should be started unless the guards are in place and in good condition.
Defective or missing guards should be reported to the teacher immediately.

3. Whenever safeguards or devices are removed to repair, adjust or service the equipment
(lubrication and maintenance), the power for the equipment should be turned off and the

main :.witch locked and tagged.

4. Students should not be permitted to work on or around mechanical equipment while

wearing neckties. loose clothing, watches, rings, or other jewelry.

School administrators and shop teachers should avail themselves of the excellent publications
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Standards Institutes ;1111Crit-tk2 Six,rdaril Sa_kty Ode far ikc;onicl AA: Tr Tririst;iiss!un Apra-ram.

and 77/8: Ptincipics und Techniques of Meekanicid Guarding. Huh:Ain No. Pa of the fliureap as

La1.7.or Standard. U.S_ Derartment of Labor.

Maiatenance for Safety

Maintenance is an important a.spet.t of accident prevention in school shops and lab:in:10ms

which is often overlooked_ In addition to assuring maxiimon operation cif equipment and facilities

at a minimum cost_ proper maintenance will i4rovidc the safest pc ssible working. conditiciPs for

students and instructors. Unsafe conclititsns are at tir-,.es du to ilmdficierit or in maintenance

and resn l! in accidents =sing injuries to students, costly property siamne, or 1-..eth Instances in

which poor maintenance can to accidenta/ injur .. or damage to equipment :AM numerous. The

following are typical examples:

1_ Floor maintenance, i.e., rc-uPlinez, slivery from wear. holes, splinters, .ond poor patch =e4

contribute heavily to the sources of injuries that are numerically most iinportantnarnely.

handling, slipping, tripping, and failing. Such defects also often contribute to "machinery'

injuries.

2_ The condition of all portable equipment that students climb or stand on or work from,

is important from a safety standpoint. These include portable ladders, steps, say; horses,

scaffold, planks, etc.

3. Defective tools are prolific sources of injury. This applies not only to familiar hand tools

such as chisels and wrenches, but also because of their increased use, to power hand tools

such as grinders and drills..

4_ Unless properly maintained, machine guards and safety devices not only fail to protect

but also give a false sense of security which may be worse than no protection at all.

5_ A higher standard of maintenance than is necessary for educational purposes may be vital

to safety_ For instance, clutch wear may cause unexpected starting of a machine.

6_ Electric wiring becomes unsafe not only from use but from temporary repairs, alternations,

or additions. "Temporary" jobs tend to become permanent unless carefully limited to

necessities and immediately made standard when the emergency has pas d.

7_ Windows, lights, and reflectors may become dirty, and light bulbs may be burned out.

8. The ventilation for the shop or laboratory may not be properly adjusted, with screen filters

not replaced or the ventilator overloaded.

Maintenance can operate in two ways: 1) routine repetitive maintenance necessary on a day-

by-day basis to keep equipment clean and operating, and 2) preventive maintenance which involves

overhaul of equipment in one degree or another or on a predetermined schedule before breakdown
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Routine Maintenance

Routine maintenanwe is required primarily to keep equipment and the working area in the

same operating condition willwat a major chainze. Routine maintenance is for the purpose of

maintaining the status Anti rather than detecting and correcting conditions which may cause future

trouble. I; the conditions are good. maintenance keeps them that way: if conditions are not good.

routine maintenance will not improve them.. When a condition is uncovered which points to future

breakdown. it slicuid be routincly repaired. but all too often repairs are made only after the break-

down ocaurs. Routine maintenance involves a variety of things oiling of machinery. disposal of

scrap. inspating condition of tools. a general clean-up. minor repairs of machines and equipment

due to breakdown, and similar activities..

The fact that Inztintenance is routine in nature does not detract from its importance. either

in maiPt:liping a training program preventing injuries. It is an important activity, and a mainte-

nance proemin will materially assist creating an efficient safe-working environment. But a geoi

maintenance program should be planned and organized in the same way as any other activity In

planning and organizing, consideration should be given to at least these five steps:

Develop effective maintenance procedures to cover all maintenance activities.

2. Formulate schedules to cover repetitive operations, such as lubrication of machines, cleaning

windows and lighting fixtures, and disposal of scrap.

3. Establish a procedure for handling non-repetitive jobs, such as repairs and installation of

machines.

4. Arrange to have frequently needed spare parts on hand for equipment repair.

5. Develop a follow-up system to assure that procedures and schedules are fo;iowed.

The importance of routine maintenance should not be underestimated. When properly, planned

and organized, it can be a definite factor in controlling accidents in school shops and laboratories.

Preventive Maintenance

Preventive maintenance has a different purpose than routine maintenance. It aims to nrevent

conditions from arising which could result in costly delays due to the breakdown of equipment.

Such conditions can be detected through inspection and prevented by periodic overhaul or replace-

ment. A good illustration of preventive maintenance fundamentals is found in commercial airline

operations. Close inspection of the aircraft is made after every trip. A more detailed inspection is

made after a fixed number of hours, and a complete overhaul is given at the end of a specified



115

1111Illbef of ilk ing flours. tAtensive. re,:ords are kept im the findings of such inspections, and the
repairs or replacements arc made. on the basis of the needs indicated b3; the inspection. Many items

are corrected upon report to the pilot. and most of them before malfurctions or failure occur. The
ipspection or overhaul providi-s a sound basis for scheduling work to avoid rush handling of
eraerzency jvbs ir.volving exctm.sive overtime.

Preventive maintenance Inas: be defined as an orderly, uniform, continuous, and scheduled
procedure to prevent breakdown and prolong the useful life of equipment and buildings. Sonie

advantages to be gained from preventive maintenance include the following:

Decrease of "downtime" of equipment due to breakdown_

2. Reduced repair costs.

3. Increase in the life of the equipment.

4. More training time on the equipment available.

5. A safer working condition for students.

in determining whether a system of preventive maintenance is worthwhile, the following
questions need to be considered:

I. Does the cost in inspection exceed the cost of repair and value of downtime?

1 Will the normal life of the equipment exceed the need without preventive maintenance?

1 Does the good condition of the equipment contribute to safe working conditions for the

students?

4. Is the equipment critical to the training process?

5. Is standby equipment available for continuation of the training process in the case of a

failure?

If the answer to questions !, 2 or 5 is "yes," the need for preventive maintenance is doubtful.

If the answer to 3 or 4 is "yes," the need is at once apparent. Under most conditions, preventive
maintenance is necessary to maintain training facilities, and it is almost always necessary to

eliminate dangerous conditions involving mechanical equipment.

Successful preventive maintenance in school shops and laboratories involves at least the

following factors:

1. Regular systematic inspections of all machines, equipment, and premises.

2. A program of periodic replacement of essential equipment or parts.
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1 Keeping records of inspections. replacements, and findings.

4. Repairs and replacements made as indicated from inspections or in accordance with
replacement schedules.

5.. Follow - through to evaluate the progress.

A preventive maintenance program, rather than a simile repair system, will result in consid-
erable savings in training economies. It will aLo lessen the number of accidents. Many school
Injuries are charged to training hazards, but the true cause may often be poor maintenance;

proper maintenance :would have eliminated the hazard and consequently would have prevented
the resulting accident. Unsafe conditions which lead to accidents frequently stem directly from
failure to spot a threatened breakdown before it occurs. It promotes orderly and economic
training. it controls equipment losses. and it helps improve training methods generally. Good

maintenance also promotes proper utilization of tools, equipment, and machines. Adequate
tool storage with inspection and dispensing procedures assures issuance of the right tool for the
job, one properly dressed or sharpened, and in overall satisfactory condition. When safe and
properly maintained tools are issued to students, they have an added incentive to give the tools
better care. Preventive maintenance is a conservation program at the training level, a systematic

method of saving which will return dividends in training and in accident prevention.

FIRE PREVENTION AND EXTINGUISHMENT

School administrators, supervisors, and teachers must be concerned with fire protection for
students under their care. The combination of fire and explosion has resulted in the greatest of
school disasters in terms of human and material loss. Those responsible for planning and operating
school facilities should seek advice from their local fire department, fire insurance carrier, fire
inspection bureau, Underwriters' Laboratories, National Safety Council, and appropriate state
officials in order to assess the adequacy of their fire protection and control methods.

Understanding Fire

Four conditions must be present simultaneously in order for a fire to start and burn:

1. Oxygen must be present-air usually contains between 16 to 21 per cent of oxygen, with
the average flame starting to extinguish below 16 per cent oxygen. In some cases, the

oxygen is incorporated directly into a chemical and air is not necessary for burning to occur.

2. There must be a supply of fuel-any combustible material such as wood, paper, oils, etc.

3. The temperature of the fuel must be above the ignition point, ignition temperatures vary:
wood-469 to 514 deg. F; newsprint paper-451 deg. F; pyroxylin plastic-275 deg. F; and

cotton (duck)-439 deg. F.
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4.A flame chain reaction exists fuel molecules appear to combine with oxygen in a series of

successive intermediate stages. called branched-chain reactions, in arriving at the final and

end products of combustion. These intermediate stages are responsible for the evolution of

flames.

To prevent or stop active fire, one of the four conditions listed above must be eliminated.

Four fundamental requirements must be operative in an adequate fire prevention, protection,

and control program in school shops and laboratories: These are to: a) prevent the outbreak of

fire, b) prevent the spread of fire, c) provide prompt detection and extinguishment of fire. and d)

provide suitable exits and prevent panic.

Cause of Fire

Because the nature of school shop work requires the use of fire, heat and flammable or

combustible materials, there are numerous sources from which flame may originate.' The general

shop, where several different processes and materials are in use, is probably more vulnerable to

fire hazards than the unit shop. Attention should be called to the following factors when planning

for fire prevention:

Gas

Gas is used extensively in school shops as the fuel for brazing, heat treating, soldering, and

melting furnaces. Gas equipment may leak or gas may escape because of faulty ignition in the

appliance. Frequent inspection and the use of safety pilots and cut-off valves is essential where

eas is in use. Special instruction must be given to students before they are permitted to light

gas -fired torches or appliances.

Housekeeping

Housekeeping is inseparable from fire protection. Flammable and combustible materials

should be stored in their proper place. Rubbish must not be allowed to accumulate on floors,

in corners, or other niches. Waste material should be removed daily. Oil accumulation on floors

or oil-soaked wood or porous floors may ignite if contacted by flame, sparks, or sufficient heat.

Electrical Equipment

Electrical devices and equipment which are improperly installed, worn, old, or poorly

maintained may precipitate a fire. Short circuits causing arcing and heating sufficient to ignite

flammable materials, an accumulation of oil or grease around motors, and the breakdown of

insulation around old wiring are common causes of short circuits. Other causes may be found in

the use of improper wire size, fuses too large for wire capacity, extension cords improperly used

or maintained, and poor connections in the wiring.
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Matches and Smoking.

Common causes of tires in industrial plants ,Ahich should be controlled in a school situation
are matches and sm'iking. Smoking should Iv no problem in most school shops. since students
are usually not alh,med this pritikge. Ifoueter. it is known that custodial's. teachers. and visitors
sometimes smoke in shops during "off" hours. Of course. this should be prohibited. Matches
present a different problem because they .:re used and carried by students. Only safety inatdies
should be allowed in the shop. and nhene%er torches are to be lit, the safety, flint. or scratch
type lighter should ah%ays be used.

Spontaneous Ignition

This form of ignition perhaps has been more common in school shops than in industry, due
partially to lack of understanding by students and to the fact that combustibles are often left in
one location for considerable lengths of time:. Lc., aver weekends and holidays. Oily or paint-
soaked rags and clothing left in student lockers are probably the greatest hazard. Other sources
contributing to this hazard are rubbish and accumulation of dust, lint, and oil in duct work and
flues. Safety metal containers with a self-closing lid must be used for the storage of oily or
paint-filled waste and rags.

Open Flames
This is an obvious hazard which accompanies the performance of welding, soldering, forging,

forming, and other heating operations. Fireproof materials such as steel plates and asbestos sheets
should be installed around permanent equipment. The greatest hazards are present when portable
equipment such as as weldefs, blow torches, Bunsen burners, plumber's furnaces, and soldering
torches arc in use. Students must be given thorough instruction in the operation and care of such
equipment. Open flames should not be left unattended. The immediate area where they are to be
used should be cleared of flammable or combustible material, and the operator must use care in
directing the flame in order to prevent burns to himself, others and adjacent material. Appropriate
clothing should be worn in these types of operations.

Heated Surfaces

Heated surfaces arc found on furnaces, flues, glue pots, hot plates, hot metals, and regular
or infra-red light bulbs. These heated surfaces will cause fires if flammable or combustible materials
are close enough to absorb heat sufficient to raise it to the ignition point. Building codes prescribe
the minimum clearance between such surfaces and adjacent combustible materials. Surrounding
areas should be kept clear of flammable material. and walls, bench tops, and ceilings near such
surfaces should be covered with nonflammable materials. Occasionally a heated surface will
develop from friction caused by slipping belts, hot bearings, or moving parts rubbing against
guards, floors, or other stationary objects. The presence of oil, grease, or rubbish near these areas

may result in a fire.

Molten Metal

Hot, molten metal from welding and foundry operations must be controlled through use of
proper handling equipment in areas constructed from fireproof material. Nonflammable personal
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protedic Lloghing is required for students working in these areas. The danger from flying globules
of molten metal 03 of spilling molten melds is ever present with these operations. and if molten
metals come into contact with flammable material, ignition will result.

Volatile Liquids

Such liquids include paint. tarnish. lacquer. sealers, finishing materials, cleaners, solvents.
and other petroleum products. They are frequent sources of fires. caused by vapors resulting
from the rapid evaporation of the liquids. The liquid itself does not burn, but heat causes vapor&
tion which may be ignited by sparks from nearby heated metals. sparks from metallic objects
striking together. electrical spark from light switches. static electricity, or any open flame. Vapors
are generally heavier than air and may travel along the floor a considerable distance before they are
ignited and flash back to the sources. Tight metal containers, properly color coded, labeled, and
kept in metal cabinets, are a requirement for storage. Fire prevention cocks specify that no more
than five gallons of such liquids may be stored inside the work area. Approved metal safety cans
having an anti-flash screen or flame arrester in the spout should be used.

Classification of Fires

Four general classifications of fires based on the types of extinguishing media necessary to
combat each have been adopted by the National Fire Protection Association."

Class A Fires

Class A fires are those which occur in ordinary materials, such as wood, paper, excelsior,
rags, and rubbish. The quenching and cooling effects of water or of solutions containing large
percentages of water are of first importance in extinguishing these fires. Special dry chemical
agent (multi-purpose dry chemical) provide rapid knockdown of the flames and the formation
of a coating which tends to retard further combustion.

Class B Fires

Class B fires are those which occur in the vapor-air mixture over the surface of flammable
liquids such as gasoline, oil, grease, paints, and thinners. The limiting of air (oxygen), or the
combustion-inhibiting effect, is of primary importance on fires of this class. Solid streams of
water are likely to spread the fire. Under certain circumstances water fog nozzles prove effective.
Generally, regular dry chemical, multi-purpose dry chemical, or carbon dioxide foam are used,
depending on the circumstances of the fire.

Class C Fires

Fires that occur in or near electrical equipment where non-conducting extinguishing agents
must be used are called Class C Fires. Dry chemical, carbon dioxide, or compressed gas extinguish-
ing agents are suitable. Foam or a stream of water are good conductors and can expose the operator
to a severe shock hazard and therefore should not be used. Water from a very fine spray can some-
times be used on fires and electrical equipment, as in transformers. A spray is not as good an
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electrical conductor as a stream of water. therefore safer to use in such cases.

Class D Fires

Fires that occur in combustible metals such as magnesium. titanium. zirconium. lithium, and
sodium are classified under Class D. Specialized techniques, extinguishing agents, and extinguishing
equipment have been developed to control and extinguish fires of this type. Normal extinguishing
agents generally should not he used on metal fires. as there is a danger in most cases of increasing
the intensity of the fire due to chemical reactions between extinguishing agents and the burning
metal.

Control of Fires

Must schools have an alarm system for signaling students and teachers that the building should

he evacuated because of fire. gas. smoke, or imp..mding disaster. and most states require by law

that schools hold fire drills at regular intervals. Shop teachers must make certain that they know the
fire drill regulations and instruct students in procedures to follow.is The general school fire drill

signal should be in a location and of a type that can be easily heard by students working in noisy

shops. The location of the nearest switch or box used for signaling fires should be known to shop
teachers and students in case they need to report shop fires. The location of fire exits should be

conspicuously marked and known by all_

In addition to knowing exactly what to do during a general fire drill. shop students need to

be told what should be done before they evacuate the building. When the alarm is sounded:

1. Students should stop activity and listen for instructions.

2. Each piece of operating equipment should be turned off and all power disconnected at

the main switch.

3. Gas valves, torches_ and portable heating equipment should be turned off.

4. Students should leave the area immediately and according to the fire drill plan.

Effective fire control within the school shop involves a system for evacuating the room inde-

pendent of the rest of the school in cases where the fire originates in a shop area. Perhaps more
important in the day-to-day operation of shops are the fire prevention measures and the protection
incorporated in the organization of the shop. However, even with the best of facilities fire may

occur, and proper fire fighting equipment must be at hand and ready to use. Portable fire ex-

tinguishers of the types suitable for controlling Class A, B, or C fires must be prominently and
conveniently located about the room. Each type should be located close to an area where the

corresponding type fires are apt to occur. The soda acid, or water type is commonly used for

Class A Fires. For Class B and C Fires, as well as small Class A Fires, the dry chemical, and
carbon dioxide extinguishers may be used. Recently, manufacturers of fire protection equipment
have developed an all-purpose extinguisher reported to be effective against all classes of fires.

The liquid and the vaporizing type of extinguisher using carbon tetrachloride arc no longer
recommended because of the generation of extremely toxic fumes when applied to a fire.



121

Fire estinguishers must be inspected frequently and recharged periodically. The local tire
department %ill usually give advice, assistance, and maintenance, as well as instruction in the use
of fire fighting equipment. Students should receive instruction on the care and use of the different
types of fire extinguishers. An efficient fire pro!ection plan will include the use of Students as
fire fighters, since quick control of small fires is essential to the prevention of major fires. If the
building is properly planned and equipment is properly installed, if correct materials are used and
students are properly taught, the chances of disaster .om tire will be greatly diminished.

ELECTRICAL HAZARDS

Almost everyone living in our industrialized seciitty is familiar with the countless uses of
electricity as a source of heat and power. In fact, the use of electricity has become so common-
place that few people realize the potential dangers of electrical energy. Many men, women, and
children die each year from elearical shock and burns. Most of these tragedies could have been
prevented !lad the necessary precautions been taken to eliminate unsafe electrical conditions and
practices. School shop and laboratory teachers must recognize the importance of and need for the
identification and elimination of hazards created by electricity.'9

Failure to understa..d the danger of electrical energy is a cause of many accidents. Electrical

energy is not to be fear xi, but to be respected. The teacher should understand the relationships
between amperage, voltage, znd resistance. The use of the terms "low-voltage" and "high-voltage"
has led many persons to erroneously believe that low voltage is relatively safe and that there is

very little danger of shock from the average home or shop electrical circuit. Such is not the case,
since "low voltage" is usually considered by most authorities to be any voltage less than 550
volts. Fatal accidents Dave been caused by contact with electrical circuits containing less than 50

volts, and deaths have been caused by circuits carrying 1/10 ampere or less. The school shop
teacher must assume that any electrical circuit is a potential hazard, regardless of the amount of
voltage or amperage flowing through the wires to the equipment.

Results of Electrical Accidents

Numerous factors affect the results of electrical accidents. Bodily contact with the hazards of
electricity may result in producing: 1) nerve shock, 2) severe burns, 3) fire damage, and 4) physical
injuries. The severity of injuries from electricity depends upon a wide variety of factors.

Shock occurs when an electrical current flows through any part of the body. Electricity is a
"live" force which is always seeking a path to the ground in order to complete the circuit. When

the human body becomes a part of the circuit, there may be electrical shock. The severity of the
shock may be very slight, ranging from a mere tingling sensation, to a very severe shock causing
muscle contraction of certain vital organs in the body. The severity of the shock will depend upon
1) the rate of flow of current through the body measured in amperes, 2) the path of the current
through the body, and 3) the length of time the body is in the circuit. Other factors which may
affect the degree of shock are the frequency of the current, phase of the heart cycle when shock

occurs, and the physical znd psychological condition of the person.
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The amount of current which flows through the body will depend upon skin and &Ailing
resistance, the insultin g. qualities of tte surrounding area. the amourit of %oltage in the circuit. and
the manner of contact with the live circuit_ Dry human skin does offer some resistance to the flow
of electricity, ilthough this resistance varies with other special conditions_ It has been estimated
that dry skin offers from 100.000 to 4'100.000 ohms of re:,istance. while wet and sweaty skin will
offer a ."1.sistarice of only 1.000 oblaS or less to the flow of electricity_ Assuming the body offers
only 1,1300 ohms of resistance, the 110 volts would push sufficient amperage through the body
to mutt in a sericus injury or fatality_

The path the current takes as it flows through the body will depend upon the nature of the
contact with the energized circuit_ If the head area is in contact with electric. current and the feet
are grounded, the current will very, likely pass through the brain, lungs, and heart causing muscular
spasms resulting in death_ iloweter. if one foot touches a live wire while the other foot is on the
ground, the current in nut likely to pass through one of the vital organs of the body L.nd the
injury will probably he less severe.

The length of time a victim of electric shock is in contact with an energized circuit is very
relevant to the degree of inju y Sometimes a victim is knocked away, from the circuit immediately
.fter touching the charged o ject and little or no damage occurs. whereas a longer contact with a
live circuit may cause ome of the organs of the body to stop functioning_

The nature of the injury may be affected by the frequency of the current and the kind of
electrical energy_ Direct current is usually considered less hazardous than alternating current as
far as shock is concerned. but is more likely to produce severe burns and tissue damage. The
physical condition of tie victim is another factor which has a bearing on the severity of electrical
-shock_

Electric shock affects the human body in various ways, depending upon the presence of the
various factors mentioned above. It may cause a temporary paralysis of the nerwm which control
breathing and cause the breathing to stop_ It may cause the chest muscles to contract and result
in asphvAiation, or it may cause the heart muscles to contract and interfere with the normal
rhythm of the heart, thus stopping circulation of the bloGd. In addition to nerve shock, severe
burns may result from contact with an energized circuit. especially a high voltage direct current.
Contact with a live circuit may destroy the tissue and nerves of the body.. Wounds caused by

arcing electrical current arc usually severe and slow healing.

Other accidents, injuries. and property -s may result from fires caused by unsafe electrical
conditions or practices. In fact, most injuries caused by electrical hazards are secondary effects,

such as falls due. to shock, accidental starting of motors, circuit breaker handles hitting various
parts of the body, etc. Numerous fires resulting in injury are caused by pear electrical maintenac -e,
unsafe ini.tailation procedt.res. improper use of equipment, or overloading of circuits.

Causes of Electrical Accidents

Electrical accidents are caused by unsafe conditions. unsafe practices. or a combination of
both. Statistics tabulated by state labor departments reveal that several hundred industrial
workers are killed and possibly 5.000 persons injured each year by accidental contact with ne)
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electricity.. A shady in the State of California by The Division of Labor Statistics and Research

reveals that "unsafe practices were reported in four out of live accidents. Using unsafe or

defective tools or equipment led tile list te Ju-eileigize equipment, using tools or

equipment in an unsafe manner. and working in 11,17ardous places, were next in that order."

Causes of electrical accidents can in most eases be traced to 1) defective equipment, 2) unsafe
work practices, and 3) lack of knowledge of the dangers of electricity.

Defective Equipment

Types of equipment involved in electrical accidents, include motor-driven equipment,
control devices, portable electric tools, switches, panels, cutouts, conductors, plugs and fuses,

and electric extension cords. A variety of unsafe conditions involving the different types of
equipment creates many electrical hazards. Some of the common defects of tools and eiluip-

ment are listed as follows:

I. Improperly grounded equipment (ground wires missing, broken, or improperly

connected).

2. Oven conduits, switch boxes, damaged or worn connections, and exposed live wires.

3. Insulation which is defective, inadequate, worn, frayed, wet., oily or deteriorated
creating short circuit possibilities, and energizing equipment frames.

4. Defective switches, receptacles, extension cords, and lamp sockets.

5. Dirty motor windings, improperly adjusted brushes, and inadequate maintenance
procedures and upkeep of electrical equipment and accessories.

6. Improperly connected power tools and defective insulation in portable tools.

7. Loose vibrating machine parts whicl. might create short circuits and energized machine

frames.

Unsafe Practices

Unsafe practices and work procedures result in electrical accidents and fires. Some of the

common unsafe acts committed in the shop are:

1. Using ungrounded equipment and portable tools or removing ground connections.

1 Using defective tools or equipment in need of repair.

3. Using equipment which does not meet the approval of the Underwriters' Laboratories

or other similar agencies.

4. Unsafe cleaning of electrical panels, switch boxes, motors, and other electrical equipment

with water or dangerous solvents.
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5. (.h erloading of circuits or lyterfusing circuits by Me use of wrong size or type of fuse.

h. Failure to use explosion-proof or vapor-proof fixtures in elsneerous arc-.zs.

7. Fadurc to use suitable safety equipment. gloves, rubber mats. etc.. for electrical installa-
tion ;.id repair.

N. Failure to dc-energize circuits before working on equipment

9. Failure to mark. tag. or identify and lock switches properly prior to working on electrical
equipment

10. Installation of electrical facilities not meeting the National Electrical Code.

11. Improper opening and closing of sitches and improper use of electrical equipment

12. Permitting rubbish. trash. rags. etc.. to accumulate near electrical equipment.

13. Work practices which damage motors. insulation. wirc, or electrical accessories..

14. Disconnecting of electric cords by pulling on the cords rather than on the plug;
stringing extension cords around the shop..

15. Use of metal ladders while working on electrical equipment

Although the above list of unsafe practices is far from complete, the shop teacher should
be aware of the common electrical hazards and unsafe practices and be able to identify and
eliminate them.

Lack of Knowledge

Ignorance is no excuse as the cause of electrical accidents. It is unfortunate that a number of
electrical accidents do happen because the person "just didn't know any better." Too many
people lack an understanding of electriciti which could be remedied through adequate superiision
and a sound educational program_

Prevention and Elimination of Electrical Hazards

Electrical hazards may be controlled by a program directed toward 1) preventing the
developmelat of hazards. and 2) eliminating present hazards. In both cases a positive progam of
action must include education and training_ Students should be taught the basic concepts necessary
to understand ch_ctric.al energy_ Safe practices should be taught and the reasons for following
definite procedures explained to the students. Teachers should analyze the shop environment and
list all possible source of electrical hazards. Each item on the list should be discussed with
students and the safe practices which attend each hazard should be taught to all concerned.
When students fully understand the caust, and results of electrical accidents, they wilt want to
assist the instructor in identifying pres.mt bazar& and potentially dangerous situations.
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inspection of all equipment. Each teacher should develop a check list of item:, i3ertinent to his

area of rponsibilit7.. Student inspection can bt a part of the rular duties of the "safety

engineer" and. through a personnel system. students can be taught to make visual inspections_

A most important ceyollary in an inspection program is the development of student awareness of

electrical safety.. Visual inspection of motors, generators, panels, transformers, controls, switches.

lights, outlets, conduits. and cords should be made on a scheduled basis. Attention should be

directed toward I) damaged or broken materials insulation, wire. receptacles, plugs, switches,

etc.. 2) accumulation of oil, water, dust, or other extraneous matter near equipment, 3) mal-

functioning equipment, and 4) warning signs and markings. In addition to visual inspections,

circuits and equipment should be ground tested. using a suitable type of tester such as a low-

ranee oho meter. to determine the condition of circuit grounds. Equipment and circuits should

also be checked with a megohmeter to determine if current leakage may have developed due to

insulation deterioration_ If periodic readings are made and recorded, it is possible to anticipate

the replacement of wiring or insulation. Likewise, a record of visual inspections presents a

picture of the condition of electrical equipment in the shop to the teachers. Once identified,

electrical hazards can be readily eliminated_ This may involve such actions as rewiring, 'adding

insulation, iso;ating certain equipment, mounding equipment, replacing parts, or simply

cleaning equipment_

Preventive maintenance practices and regularly scheduled maintenance of electrical equipment

must be included in any safety program. Accumulation of dust, grease, or a combination of the

two in electrical panels, motors, and generators will eventually lead to electrical troubles and may

result in short circuits which can harm students or cause fires. The continued use of worn or

improperly lubricated equipment can also cause insulation breakdown_ Manufacturer's recommen-

dations for lubricating and cleaning electrical equipment should be followed at all times_

Some electrical hazards can be prevented at the time equipment is purchased_ Only equipment

meeting the Underwriters' approval should be considered for use in school shops_ There are

differences among items of equipment in regard to the degee of control of electrical hazards. The

wise shop teacher will select the equipment which offers the most protection to the user. Such

things as polarized plugs, heavy insulation, lock -out switches, and safety switches should be

considered_

Even though the safest equipment available is purchased, the value of careful selection is

lost if equipment is improperly installed_ All wiring and installation should be done by qualified

electricians who will perform the work in accordance with the local and state requirements, as

well as meeting the specifications of the National Electrical Code_ Haphazard electrical work

and so-called temporary hook-ups must not be permitted in the school shop. All original and

subsequent electrical installations should be made so that:

1_ All equipment is properly grounded_

2_ Wiring is of adequate size to carry the intended load..

3.. Each item of equipment is individually protected with fuses or circuit breakers.
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St-o-noller switches are installed.
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In shops .wo or fin _Jitages are used for different kinds of portable equipment,

special receptacles are rm.in': or each voltage_ Receptacles and the corresponding cord plugs

must be designed to eliminate all possibility of connecting the equipment to the wrong source

of power. Cord plugs should not be adapted in the school shop. and the use of adapters should

be strictly forbidder.

In summary, an adequate program for the prevention and elimination of electrical hazards

must rest upon l) intelligent selection and purchase of equipment, 2) correct installation of

equipment, 3) education of students in the safe use of electrical energy, 4) periodic inspection

of equipment, and 5) regular maintenance.

HOUSEKEEPING

Most safety specialists and competent vocational teachers consider housekeeping to be one of

the most important activities in creating an environment relatively free from accident-producing

hazards.. The term "housekeeping" is often misunderstood and misrepresented by some to mean a

"push broom" activity in the school shop and laboratory area. Housekeeping means more than

keeping the facilities clean and free of undesirable scraps, shavings, and dirt. It also means

orderliness_ Housekeeping includes an orderly arrangement of tools, equipment, operations,

storage facilities, and materials_ The shop is in order when there are no unnecessary materials,

tools, and scraps scattered about the area, and necessary tools and materials are in their proper

places. The often quoted phrase "a place for everything and everything in its place" is most

appropriate in a discussion of housekeeping in school shops and laboratories."

Objectives of Housels-eeping

Housekeeping in an accident prevention program has many objectives_ Everyone working in

the shop or laboratory has a personal responsibility to help the teacher realize the goals of

maintaining a clean and orderly work area. Specifically, a few of the goals of effective housekeeping

programs are:

l_ To reduce or eliminate hazards which cause accidents from falls, slips, striking against

objects, and falling objects.

2. To eliminate the hazards from fire through the provision of approved containers, proper

storage facilities, and clean-up procedu:es.
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program_

4_ To develop the desired attitudes towards safe working conditions and practices and

sanitary conditions.

5_ To develop an understanding of the essentials of an effective housekeeping program.

6_ To familiarize students with the responsibilities of housekeeping and to instill in them the

desire for clean and orderly surroundings.

Responsibilities for Housekeeping

The planning and maintaining of an effective housekeeping program in school shops and

laboratories are the combined responsibilities of the administration, the teachers, and the students.

In fact, everyone working in these areas must assume some of the responsibility for keeping the

facility clean and orderly_ Administrators must recognize that good housekeeping procedures are

very important in an accident prevention program, and the administration must take the lead in

fOrmulating general policies and plans for shop housekeeping. The administration has the specific

responsibility to provide adequate space and funds, because effective housekeeping practices are

most difficult in a crowded, poorly arranged, and improperly planned shop or laboratory. The

teacher has the immediate responsibility for the program, since housekeeping is largely a matter

of management and organization_ Good housekeepirg will depend upon the provision of:

I_ Adequate storage rooms, areas, shelves, racks, and cabinets for materials and supplies,

projects, tools, equipment, and accessories.

2_ Suitable containers for scraps, shavings, chips, and other waste material_

3_ Splash guards and oil pans on all machines using oil and coolant.

4_ Adequate dust collecting systems.

5_ Proper housekeeping instruction and training_

6. Proper layout of equipirent, traffic areas, aisles, and working areas.

7. Adequate housekeeping and janitorial facilities for cleaning windows, ledges, shelves, etc.

Good Housekeeping Practices

Good housekeeping cannot be attained by an occasional grand clean-up. If the shop or

laboratory is to be kept clean and orderly, the program must be planned and organized. Teachers
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should adopt a policy of locating and correcting conditions that prodec,c, congestion. disorder. din.

waste. trash. and other poor housekeeping conditions_ The program for keeping the area clean

must be one of continuous activity. and procedures must be established for checking and
evaluating its effectiveness_ Various inspection lists have, been developed to check on housekeeping
practices. or teachers may want !o develop their own inspection check lists adapted to the needs

of their particular shop_ The National Safety Council inspection list discussed in this guide

provides a reminder of thing.s to look for when checking on clean and orderly conditions. The
following are examples of good housekeeping practices:

1_ The general appearance of the area is clean. orderly. and well painted. with adequate
lighting and ventilating facilities_

2. The machinery and equipment are arranged to permit safe. efficient work practices and

ease in cleaning.

3_ Materials and supplies are safely stacked or stored in proper places..

4. Tools and accessories are safely stored in cabinets, on racks, or other suitable devices.

5_ Sufficient waste containers and receptacles are provided in appropriate locations and

emptied frequently_

6.. The working areas and work benches are clear and free of debris and other hazards.

7_ Floors are clean and free from all obstructions, foreign material. or slippery substances

such as water, oil, and grease. Floor surfaces are slip-resistant_

8_ Aisles, traffic areas, and exits are free of materials and other debris. They are properly

marked and defined.

9- All corners are clean, well lighted, and free from waste materials.

10_ Combustible materials are properly disposed or stored in approved containers.

11_ Clean rags and waste are stored in metal containers, while oily rags are stored in self-closing

or spring-lid metal containers.

12. All flammable liquids are stored in safety cans and the safety cans are stored in fireproof

rooms or cabinets.

13. Dangerous materials are stored in areas outside of the main building.

14. All boxes, bins, shelves, cabinets, or containers used to store materials are properly marked

or labeled.

15. Excess materials are not allowed to remain in the work areas.
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16. Floors. walls. ceilings. ducts, electric lights, and windows are cleaned frequently and

regularly.

FL Obsolete equipment is removed from the shop area and disposed of.

IS. Sufficient brooms. brushes. cleaners, and other housekeeping equipment are readily

available.

19. Pupil personnel organization systems are used to carry out specific housekeeping duties_

AL Personnel working in the area are instructed on the proper procedures to follow in

keeping the area clean and orderly..

21. Regular and systematic inspections are made to maintain clean and orderly conditions.

HEALTH HAZARDS

The variety of substances and processes presenting hazards to the health of students in school

shops and laboratories steadily increases_ Safeguarding the present and future health of these students

is the prime responsibility of school administrators, supervisors, and teachers. The purpose of this

section of the guide is to acquaint the school personnel with potential occupational health hazards,

types of exposure, and measures commonly used to control these hazards: This information in turn

should be transmitted to the students the future workers and supervisors of our industries.

Classification of Hazards

Occupational health hazards which may adversely affect a worker or a shop or laboratory student

are usually classified as a) chemical agents, b) biological agents, and c) physical agents.

Chemical Agents

Chemical agents in industry and school shops are liquids, solids, and gases which may produce

injury by ingestion, contact, or inhalation. The chemical agents of particular concern are those

which are flammable, toxic, corrosive (to living tissue), irritating, strongly sensitizing, radioactive,

or which gmerate pr ,.ssure through heat, decomposition, or other means. These agents may also

be dispersed in the air as dusts, fumes, mists, vapors, and gases.

Dusts are solid particles which may be generated by the grinding, drilling, sawing, filing,

turning, sanding, shaping, detonation, pounding, or crushing of materials such as rock, metal, wood,

ore, coal, grain, glass, and plastics. Dusts can be dispersed in the air but will eventually settle.

Thus they do not diffuse in the air. The most hazardous dusts which can be found in school

shops are lead and quartz. Lead dusts may result from the sawing of lead type slugs or from the

remelter in the printing shop. Lead dusts may also be found in ceramics shops where glazes

containing lead oxide are processed. Quartz dusts are present in molding sands and some parting

compounds used in the foundry shop. In vocational agriculture shops, organic phosphates can be
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found in ...;me pesticides used in the ire tructional process. In some cases wood dusts can be very
toxic to sensitive students.

Fumes aie solid particles in the air generated by conderm:,3n from the gaseous state,
generally after volatilization from molten metals. Fumes found in school shops include lead fumes

in printing shops generated by type composing machines and from remelt lead pots and from
ceramic kilns where lead oxide ziaze.1 are fired. Cadmium_ lead, zinc, and other metallic fumes

can be generated during the welding, brazing, cutting, or soldering of metals.

Mists are liquid droplets suspended in the air and generated by condensation or by splashing,

foaming, or atomizing. Acid mists are present in elearical or auto mechanics shops where storage

batteries are charged. Oil mists are present in machine shops where machine tool lubr!cants or

coolants are used

Vapors are liquids or solids in a gaseous state. Vapors diffuse in the air. The major source of
health hazards from vapors are the toxic solvents commonly found in most school shops and

laboratories. Among these are trichloroethylene and perchloroethlene (used as degreasers and as
solvents in some types of plastic cements or dopes), carbon tetrachloride (solvent for fats and

waxes, rubber solvent type cleaner); methyl chloroform (solvent for oils, fats, waxes, resins, and
rubbers); turpentine (solvent for oil paints), and acetates, ketones, and alcohols generally used

as lacquer thinner_ Inhalation of solvent v. ors can cause serious damage to the kidneys, liver,

and other vital organs. Repeated inhalation of the vapor of trichloroethylene, for example_ can

cause serious injury to the nervous system, the lungs, the skin, and the digestive tract. The
vapors of carbon tetrachloride are readily absorbed by the mucous membranes and the lungs;
and in chronic exposure, damage to the liver,lie.art, and kidneys may result. The vapors of tur-
pentine may act as a strong irritant and systemic poison and, when absorbed through the lungs,

may cause kidney damage.

Gases are normally elastic fluids which occupy the space of enclosure and which can be

changed to a solid or liquid state through the combination of increased pressure and decreased

temperature. Gases will diffuse in the air. The most common of the hazardous gases to be found
in school shops are carbon monoxide and oxides of nitrogen and ozone. Carbon monoxide may
be found in auto mechanics shops, in metal shops, and in industrial arts ceramics areas. Carbon

monoxide has no warning yoperties and may reach a hazardous concentration before students

are aware of its presence. Oxides of nitrogen are produced by the action of ultra-violet radiation
on the nitrogen of air, as in inert gas shield and arc welding. The shield of argon gas around the
arc increases the production of ozone, and the use of a consumable electrode increases it stir
more. Ozone is a lung-injuring gas and may be lethal with sufficient exposure. The addition of
aitrogen oxide to the ozone will increase the toxicity of the ozone.

Biological Agents

Health hazards associated with occupational exposure to biological agents have not received

the same attention in this country as have chemical and physical agents.' This is perhaps due to
the fact that illness caused by them is symptomatically similar to and mually attributed to non-
occupational t;auses. Neverthless, certain bacteria, fungi, and parasites of occupational origin are-
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knoiin to cause illness. extreme discomfort, and even death in some instances. Bacterial infections,
for example, may arise in employees of slaughter and meat-packing plants from handling cattle
infected vkith Bang's diseases. and anthrax may develop in employees handling unsterilized wool
and hair bristles imported from certain foreign countries. Athlete' foot is a common fungus
infection. Though painful and uncomfortable, it is usually not disabling and rarely occupational.
On the other hand, his' toplasmosis, a condition caused by a fungus which has been isolated from
chicken manure and the soil around poultry houses, may cause a seriou: and prolonged illness.
Parasites such as mites cause grain and cheese itch. And whild narasites are seldom disabling, they
can cause extreme discomfort.

Physical Agents

Expcsures to environmental conditions or physical agents are just as important and encompass
as large a field from the standpoint of occupational health as do the chemical agents. Physical
agents and conditions usually include the following. a) electromagnetic and ionizing radiation;
b) noise, c) extremes of temperature and humidity; d) abnormal air pressure: and e) repeated
motion, shock. or vibration. Exposure to these conditions are significant in indus.rial operations
and are, therefore, areas of concern to shop and laboratory educators.

Electromagnetic radiation encompasses a wide range of absorbable energy and is perhaps the
most important of the physical agents. The portion of the electromagnetic spectrum of physio-
logical concern extends from micro:laves to cosmic rays. Of increasing ir.iportance to occupa-
tional health and safety personnel is the control of ionizing radiation from sources of electro-
magnetic energy or radioactive particles. Some of these, X-rays, alpha, beta, and gamma radiation,
for example, can be extremely dangerous, even in exposures of short duration. Other, such as
ultra-violet, can cause irritating to severe burns following moderate exposures, while others like
radio waves cause no apparent injury to the body even after a lifetime of exposure. In addition to
radio isotopes, the chief sources of ionizing radiation arc various types of electronic equipment
found in electrical and electronics shops. Exposure to ultra-violet radiation can result from such
sources as the arc welding process, ultra-violet lamps used for inspecting flaws in metal casting, or
carbon arcs used in the printing shop for etching plates. Injury from infrared radiation can result
from prolonged exposure to molten metals, heat from heat treating ovens, pottery kilns, and
infrared lamps. Radiant heat passes through the air without heating it, and its effect is not ap-
parent until it strikes an object such as the human body_ As technical education expands and
provides more shop and laboratory experiences for students, the greater will become the hazards
from such devices as radar, microwave generators, and diathermy equipment. Exposure to micro-
waves can cause serious tissue injury. The extent of the hazard, however, depends upon the wave
length, the power density, and the duration of exposure.

Noise in the school shop is not as serious as the other health hazards previously discussed.
Increasing attention, however, is being given to occupational exposure to high levels of noise.
Noise is generally defined as unwanted sound and chronic. exposure al certain levels can cause
temporary or permanent loss of hearing, nervousness, and fatigue. The degree of injury depend,.
upon intensity, frequency, duration of exposure, and the susceptibility of the individual.

Extremes of temperature and humidity as environmental conditions should not pose a health
problem in school shops and laboratories. Students should be aware, however, that conditions do
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prevail in certain industrial operations ithich result in more complaints among workers than all of

the other physical agents and conditions combined. A reduction in the quality and quantity of
work output, increased fatigue, and a host of other personal complaints may result from extremes
of temperature and humidity. If extremes of low temperature are involved, such as subzero food

storage lockers and experimental test chambers, workers may develop frostbite. From a practical
viewpoint, however, sudden and abrupt changes in temperature and humidity are more important
because of the more adverse physiological effects upon workers. There is evidence that exposure

to cold and changes in temperature mav lower resistance to infection. A number of factors determine

the reaction of an individual to adverse temperature and humidity conditions. Among these are

a) air temperature, b) relative humidity, c) radiant heat, d) air motion, e) degree of exertion,

f) type of clothing, and g) acclimatization.

Abnormal air pressure as an environmental condition should not pose a health problem in
school shops and laboratories, but again this potential hazard should be brought to the attention
of students. Caisson disease is an illness, occurring among divers, caisson workers, and submarine

tunnel workers, caused by the too rapid removal from pressure resulting in the liberation of
nitrogen gas bubbles in body tissues and fluids. The gas formed in the tissues blocks the cap-

illaries and cuts off the blood supply to and from various parts of the body. The symptoms,
known as the "bends," are pains in the muscles and joints, tingling of the skin, and dizziness,

and in severe cases, asphyxia may occur.

Repeated motion, vibration, or shock as a category of physical agents is receiving increased

attention in the field of occupational health hazards, although this may not be of concern at

present in school shops and laboratories. It is believed, however, that vibrating tools and machinery

may induce nervousness and fatigue in some individuals, while long and continued use of

vibratory tools may t.ause nerve injury and inflammation of fissile surrounding tendons, bones,

and joints. Rock drillers and high-speed grinder operators sometimes experience soft tissue, tendon,

bone, muscular, and nerve disorders.

Types of Exposures

Chemical and biological agents enter the body by inhalation, through the skin, or by

ingestion. Inhalation and skin contact are important because the majority of occupational
diseases results from breathing dusts, fumes, vapors, gases and mists, and from skin contact with

chemical or biological materials?'

Inhalation

Frequently, toxic materials are quickly aborbed into the blood or, when inhaled, into the

fluids in the lungs. Carbon monoxide, for example, combines with the red blood cells 300 times

more readily than does oxygen. An individual inhaling one ounce of alcohol as vapor would feel

the effects much faster than if he had drunk the same quantity. Most solvent vapors and gases

when inhaled in sufficient amounts produce their injurious effects on the human system in a

relatively short time. Some dusts and fumes may be partly or wholly dissolved by the fluids in

tne lungs and then absorbed by the system. Fumes cause injury by irritation of the air passages

as well as of lung tissue. Some dusts set up an inflammatory process leading to changes in lung

tissue which eventually affect the vital capacity of the lungs.22
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Skin Contact

Occupational skin disease!, account for about 65 per cent of occupational diseases reported.

The increasing use of epoxy resins, for example, cause numerous outbreaks of dermatosis, due
primarily to the amine hardeners or catalysts. Chrome ulcers of the skin and contact dermatitis

can be caused by chromic acid and its salts. Individual saseeptibility to skin disease vary; some
persons have a low tolerance while others may develop a high tolerance to these materials. Solvents

such as trichloroethylene and mineral spirits dissolve the protective surface lipids from the skin,
facilitate the loss of water, and result in dry, chapped or cracked skin. Fissuring and cracking of

the skin make it readily susceptible to secondary infection. Corrosive chemicals such as strong

acids and alkalis and certain of their salts attack the skin directly. Contact with high concentration
of these chemicals can cause burn, resulting in the destruction of tissue and permanent scars or
disfigurement. A few toxic substances such as aniline, tetraethyl lead, and carbon disulfide can
be absorbed through the skin and cause systemic poisoning. Chronic effects can also occur from
continued absorption of some substances through the skin.22 [Absorption of hazardous substances

may also occur through the mucous membranes of the lips, mouth, nose, and eyes.'

Ingestion

Chronic poisoning can occur if small amounts of toxic substances are swallowed daily. When

dealing with toxic substances such as lead, arsenic, mercury, and the new insecticides, every

precaution must be taken to prevent their entry into the digestive tract. Frequent washing of the
hands, especially before eating or smoking, will reduce this hazard considerably.n

Control of the Environment

Control of exposure to ;lealth hazards in the school shop and laboratory situation may be
accomplished through one or more of the following methods:

L A change of process. For example, paint may be applied with a brush instead of a

spray gun.

2. Substitution of less toxic materials. For example, a less toxic solvent may be used as a

substitute for carbon tetrachloride.

Control at the point of generation. Localized exhaust ducts, for example, could be used

during the arc welding process.

4. Enclose the operation. A screen or shield, for example, could be placed around an arc
welding job or permanent cubicles provided for student use in welding operation.

5. Dilution with uncontaminated air. This is especially applicable where the exposure is

to solvent vapors.

6. Personal protective devices. An example would be the use of approved helmets, gloves,

and clothing during arc welding activity.
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7. Maintenance, housekeeping, and education. Ai example of maintenance is the cleaning of
the blades of an exhaust fan in a paint sprat/ booth_ The use of vacuum cleaners or vacuum

lines in the shop is a good example of housekeeping. Education of the workers and students
is important if they are te use effectively the control measures provided for their health

and safety.

PERSONAL PROTECTIVE EQUIPMENT

The safety-minded shop or laboratory teacher will recognize the need for eliminating hazards

at all possible points of occurrence, and he must, tkerefore,be an expert in his own right. The
teacher must be alert to dangers of handling materials, hand tools, power equipment, and processes

and practices carried on in the shop. He must recognize unsafe machinery and equipment which
may have been inadvisably placed in the school shop_ The alert teacher will either eliminate such
items or take steps to guard the devices properly before they are used by students. Only after
this has been accomplished to the teacher's complete satisfaction, should he turn to the need for
personal protective equipment_ In other words, a machine so designed that it effectively prevents
the possibility of flying particles and other such hazards eliminates a cause of accidents at the
source_ This is a more basic treatment of the problem than the use of personal protective equip-
ment. Safety goggles, for example, are protective devices, but they do nothing to eliminate or
reduce the hazard at its source. Personal protective equipment should never be considered the
first line of defense in hazard elimination_ Equipment of this nature is only "backup" protec-
tion for the unexpected or the unusual.

Personal protective equipment can conveniently be classified as follows:

1_ Eye and face protection:

a_ Safety goggles.

b. Safety glasses.

c. Helmets and hand shields.

d. Face shields.

1 Head and ear protection:

a_ Safety hats.

b. Hair protection.

c. Ear protection.

3. Hand, foot, and leg protection:

a. Gloves and hand leathers.



135

b. Foot protection.

c. Leg protection.

4. Respiratory equipment:

a. Filter respirators.

b. Other respiratory protective devices.

5. Protective clothing:

a Shop coats.

b. Aprons.

c. Coveralls and overalls.

Eye and Face Protection

One of the best starting points for establishing the habit of using personal safety equipment
is the use of eye protection. Instructors and students alike are well aware of the value of sight
and full vision, and proper eye care is emphasized even in childhood. Vivid memories of the pain
resulting from the entry of minute foreign particles furthe: reinforce the value of eye care. Shop

and laboratory teachers should establish a one hundred per cent eye protection program. mean-
ing that every person, ineudhig the teacher and visitors, must wear the required eye protective
equipment at all times while in the shop of laboratory, rather than on an individual job basis.
An increasing number of state legislatures have passed state laws which require one hundred ver
cent eye protection in school shops and laboratories. The National Society kir the Prevention
of Blindness, Inc. (16 East Fortieth Street, New York, New York, 10016) has made available to

state school administrators a model school eye safety law. Section I of such a sample bill will be

found in Appendix F of this guide. Further information can be obtained by writing directly to
the National Society.. An excellent series of articles on eye protection has been published by the
National Safety Council in their National Safety News and reprinted in the Fundamentals of
Industrial Hygiene.'

Each eye, face, or face and eye protector is designed for a particular hazard. Only protective

eye wear of industrial quality as specified by the United States of America Standards Institute,

or equal, should be used. The USASI quality standards cover such important features of pro-

tective eye wear as lens thickness, lens penetration, lens retention, optical quality, flame
resistance of the frame, sterilizability, warp resistance, and the like. In selecting the protector,
consideration should be given to the kind and degree of hazard, and the protector should be
selected on that basis. Where there is a choice of protectors, the degree of protection required
should govern the selection. Where the degree of protection required is ic.4 an important issue,

student comfort may be a deciding factor.



A brief dcriptiefn of arious types of eye and lace protectors, along with suggestions for

their use and an understanding of their limitations.. follows:

Cover goggles

Cover goggles consist of a pair of contour-shaped eyecups or facial contact parts with glass or

plastic lenses worn over the eyes and held in place by a headband for the protection of the eyes
and the eye sockets. The term "eog.gla" is also loosely but incorrectly applied to spectacle-type

protectors. There are several types goaeles:

1. Eyecup goggles. Each eyecup is provided with a lens retainer bearing evenly on the lens
with sufficient pressure to retain fragments in the event of lens breakage. The design

permits the ready removal or replacement of lenses. Lens retainers for welders and cutters

are made to accommodate a filter lens, fiber gasket, and cover lens_

2_ Flexible-fitting goggles. Flexible- fitting safety goggles protect against fine dust, fumes,
liquids, splashes, mists, and sprays. The frame is composed of a flexible, chemical-
resistent. non-toxic, non-irritating, slow-burning material forming a lens holder. The
flexible-fitting goggles are usually ventilated to prevent fogging. In some cases, the ven-

tilation is so designed as to make the goggles splash proof. Since the frame is of non-
rigid material, they offer less pretectici ainst impact than do eyecup goggles.

3. Plastic eyeshield goggles. Plastic eyeshield goggles provide protection against light flying
objects and, when so designed, against glare and injurious radiation.. They are acceptable

for light chipping or grinding operations, for use around woodworking machines, for spot
welding, for babbitting, and for protection against glare or low concentration of injurious
radiation. They should not be used for protection against severe flying object hazards or

for welding.

4. Foundrymen's goggles. Foundrymen's goggles consist of a mask made of flexible, non-
irritating, and non-combustible or slow-burning material, metal lens holders, lenses, and a
positive means of support on the face. The edge of the mask in contact with the face is
provided with a binding of corduroy or other suitable material. These goggles are used to
provide protection against impact and hot metal splash hazards encountered in foundry
operations, such as melting, pouring, chipping, babbitting, grinding, and riveting. They are

also designed to provide protection against dust.

Protective spectacles

Safety spectacles are devices patterned after the conventional type street wear spectacles but

are of more substantial construction, either with or without side shields, and with impact-

resistant lenses. Clip-on side shields are also available for easy conversion of spectacles for frontal
protection to protection from the side. Lenses may be clear or filter type, glass or plastic.
Corrective safety lenses may also be mounted in safety frames, provided the lenses are tempered

to meet the proper impact standards. Two types of spectacles are described below:
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1. Metal. plastic, or combination frame spectacles are intended to provide protection from

flying objects and glare and injurious radiation. Spectacles without side shields provide
frontal ese protection only. Where side as well as frontal eye protection is necessary, the

spectacles should be provided with side shields made of metal or slow-burning plastic
materials. Spectacles are used for light chipping operations, for grinding, for machine tool

operations, and for other jobs involving flying object hazards. When provided with filter

lenses, they may be used for furnace operations, molten metal handling, spot welding, and

work adjacent to welding_

2. Plastic eyeshield spectmles. Plastic eyeshieid spectacles are iesigted to provide protection

to the eye from flying objects and glare and injurious radiation. Spectacles without side

shields provide frontal eye protection only. Where side as well as frontal protection is

required, spectacles are provided with side shields. Plastic eyeshield spectacles are used

under the same conditions as plastic or metal frame spectacles, although they are not

as durable as the latter.

Students who require vision correction should be encouraged to obtain prescription safety

glasses. When students wear prescription spectacles which do not have safety lenses in safety

frames, an appropriate cover goggle should be worn over the regular street wear as a protection

against shattering of the unhardened lenses. Because of their added cost, prescription safety

glasses should be protected against pitting during grinding operations by the wearing of a face

shield, cover goggles, or lightweight, sacrificial plastic clip -ons.

Most cover goggle frames are molded in either a flexible or rigid vinyl or soft rubber material.

Headbands consist of an elastic adjustable strap which is replaceable at a very nominal cost.

Welding helmets and hand shields

Welding helmets and hand shields are designed to provide protection against intense radiant

energy not only for the eyes, but also for the face, ears, and neck. Typical operations which

require helmets or hand shields include various kinds of arc welding and heavy gas cutting. Three

types ate described below:

1 Helmets. Because of the area to be protected, the helmet body is of such size and shape as

to protect the face, top of the head, and the neck to a vertical line back of the ears. It

has an opening or openings in the front for a filter plate and cover plate. The helmet body

is supported by a head gear so that it does not come in contact with any part of the head

and can be lifted up from in front of the face to allow the welder to examine the weld.

The helmet body is made of vulcanized fiber, reinforced plastic, or other suitable heat- and

flame-resistant material, opaque to visible ultra-violet and infra-red radiations and able to be

disinfected. Rivets or other metal parts, if terminating on the inside surface, are insulated.

2. Hand shields. Hand shields are used in some welding operations or for observing the welding

process. A handle made of non-conducting, non-combustible, or slow-burning material is

used instead of a head gear. The materials used for hand shields are similar to those used

for helmets. The lens-mounting arrangement and filter and cover plates are the same as for

the helmet.
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3. Nonrigid helmets. Helmets made of nonrigid materials are designed for use in confined

spaces and are collapsible for convenience in carrying The helmets are of the same general

shape of the rigid helmet, except that a more complete covering of the top of the held is

necessary to maintain the face. side, and windows in proper potion.. The requirements for

the filter plates, cover plates. and lens-mounting frame are the same as for the rigid helmet.

Face Shields

Face shields are designed to provide protection to the face from flying particles and sprays of

hazardous liquids and, in addition, to provide anti-glare protection when needed. Plastics, used in

the manufacture of face shields, combine a high degree of mechanical strength with lightness of

weight, are non-irritating to the skin when exposed to perspiration, and are capable of withstanding

frequent disinfection. Plastic materials should be slow burning. Clear or colored plastic materials

used in windows should be of an optical made to provide equivalent performance with the optical,

physical, and radiant energy requirements specified for other eye protectors. When face shields are

to be used in atmospheres or working areas requiring special conditions of nonconductivity or

non-sparking, all materials used should be made to meet these requirements and plainly and

permanently labeled as "non-conductive face shield" or "non-sparking face shield." Some typical

uses for face shields include the following: woodworking operations where chips and particles

fly; metal machining causing flying particles; buffing, polishing, wire brushing, and grinding

operations where flying particles or objects may strike the face; spot welding; and handling of

hot or corrosive materials. They are not acceptable for protection against heavy flying objects,

for welding, cutting, or intense radiant energy; in such cases, where facial protection is needed,

the face shield should be worn over appropriate cover goggles.

Care and Disinfection of Eye Protection

Good eye protective devices require clean lenses. Dirty lenses will blur vision and will

eventually cause eye strain. Lenses should be cleapzd daily with a solution of warm water and

soap (or a cleaning solution) and wiped dry.. Pitted or scratched lenses can also reduce vision and

should be replaced with new lenses whenever possible.. The molded-type plastic frames of protective

covers lend themselves readily to lens replacement. Replacing frames requires professional skill, and

consideration should be given to replacing the entire unit. Keeping eye protective devices in their

cases when not in use will extend their usable life span. The plastic bag or box in which they come

provides an ideal dust-proof container for protection.

If a protective device is worn by more than one person, it will require a means of disinfection.

The most effective method of disinfecting eye protective equipment is 1) thorough cleansing with

soap and warm water; and 2) careful drying, with tissue. A complete immersion in disinfecting

solution for ten minutes is another way of disinfection. After such treatmcnt the protective devices

should be allowed to dry in room temperature, because wiping will destroy the germicidal residue

which otherwise retains its effectiveness while in use. Disinfection under ultra-violet light is not

recommended since this causes rapid deterioration of plastic and rubber parts.
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Head and Ear Protection

Head and/or car injuries are not common in the school shop or laboratJry. However, there are

certain school shop activities which warrant use of safety hats or ear protectors. For example, if the

school offers a building trades curriculum, it would be advisable to equip students with one of the

many new types of safety hats. A class in aeronautics, where there are activities in motor testing, will
need both safety hats and car protectors. Safety or "hard" hats are usually made of glass fiber, plastic,

or aluminum. They are lightweight, comfortable, durable, and designed to resist severe impact, pene-
tration, and shock according to federal and other standards for safety hats.

The ease with which a strand of hair can be caught on a revolving shaft or other moving part of

picked up by static electricity generated by a moving belt presents a special accident prevention

problem when students with long hair work anywhere around moving machinery. Various forms of

protection for women's hair have been developed and tried out. Attractively designed caps have

proved effective and have been well received. They should be made of durable fabric to withstand
regular laundering and disinfecting. The design should be simple so that they can be pressed or
ironed by machine. A visor long enough and rigid enough to provide warning before the head strikes

an object which might cause injury is advisable. A range of sizes sufficient to insure good fitting is

important.

Ear protective devices are being used more and more in establishments where noise cannot be
educed at its point of origin. Ear protectors are designed to provide maximum ear protection by

filtering out and absorbing harmful noise in both the high and low frequency. It is generally recognized

that ear plugs alone significantly reduce noise at the eardrum. An ear muff attempts to seal outnoise

by providing a tight fit around the ear. Ear plugs should be individually fitted to the wearer. They are
somewhat difficult to detect from a distance and should be inspected to insure that they are being

worn where needed. The attenuation of noise by ear plugs is generally somewhat less than can be

afforded by ear muffs. Ear muffs may be foam filled or grease filled. The latter costs somewhat

more but are the most effective in attenuating sound pressure levels. Ear muffs are substantially

more expensive than ear plugs and are more bulky but are sometimes more comfortable to wear.

Hand, Foot, and Leg Protection

Accidents to hands, legs, and feet account for approximately 60 per cent of all disabling

industrial injuries. In the school shop, injury to fingers is probably the most frequently occurring

accident. Because it is necessary to handle work, the fingers are almost continually subject to

injury. Legs and feet normally receive fewer injuries in the school shop, but even so, protection

should be proviaed where the nature of the work permits such injuries to occur. A survey of the
shop area will indicate where hand, foot, and leg protection should be worn.

Gloves and Hand Leathers

Canvas or heavy cotton work gloves are usually worn if the main hazard is blisters due to

friction. Such protection is inexpensive and easily procured. When heat is involved, such as in foundry

work, a more protective type of glove or mitten should be worn. Asbestos gloves or mittens are designed

for the very hot jobs and made of long fiber asbestos cloth. For welding, a leather glove extending
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well over the wrist is recommended. Some of the more durable ones are made of cowhide or horsehide.

Hand guards or leathers are usually of a special design to reduce hazards when handling material with

sharp edges. such as sheet metal or steel. They consist of a pad of leather which covers the palm of

the hand and fingers, yet permits maximum hand flexibility. For protection against acids, caustics,

solvents, and petroleum products, an appropriate impermeable glove, available in various types of

rubber or plastic, should be used. Such gloves can be purchased in wrist or gauntlet length. The gaunt-

lets vary in length and extend to a few inches above the wrist or to the entire length of the arm, as

required. Gloves should not be worn around moving machinery.

Foot Protection

A great majority of foot injuries occur from dropping heavy objects on the feet and getting toes

caught under heavy objects as they are lowered. Safety shoes with steel toe boxes have been designed

to prevent injury when such accidents occur. The modern safety shoe is quite stylish, and usually

cannot be detected from ordinary street style oxfords or ankle high shoes. Thd difference lies in the

hidden steel toe box installed in the shoe. Safety shoes do not cost much more than regular shoes,

and a well-made and properly fitted safety shoe is as comfortable and stylish as any other. Sonic retail

stores now render a special fitting service for safety shoe buyers. Externally worn foot protectors which

slip over regular shoes are also available.

Leg Protection

Leggings of knee or hip length provide additional protection against spark, acid, and metal

splashing. Foundrymen in particular should be concerned with the protection offered by leggings

when pouring molten metals. Knee-length leggiisgs arc usually secured by means of a spring clip

which makes them easy to put on and wear. A tuck-in flap protects the back of the legs and, if

properly designed, will fit well over the shoes. Such devices are usually made of either asbestos.

leather, or flame-duck material.

Respiratory Protective Devices

Li most school shops ventilation is usually more than adequate for normal operation of the

class. However, in working with new materials, one must be aware of the possibility of air contam-

ination and the possible need for respiratory protection for the safety and health of the students.

The type of respiratory protective equipment must be selected only after determining the type of

hazardous exposure involved. Undoubtedly, there have been many cases of injury caused by the

improper use of respirators. For example, an ordinary filter type respirator designed for rock dust

or paint spray will not protect against lead fumes; a canister respirator intended for carbon mon-

oxide offers no protection when the air contaminant is carbon tetrachloride vapor. To aid in the

selection of respiratory protective equipment the following procedures or steps should be taken:

1. Identify the substance or substances against which protection is necessary.

2. Obtain full knowledge of the hazards which each such substance offers and its significant

properties.
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Determine the conditions of exposure involved, including duration of exposure, contaminated
concentration, and oxygen content of the air.

4. Determine what, if any, personal characteristics and capabilities are essential for the safe use

of the protective devices and procedures required.

I Determine what facilities are needed for maintenance.

Finally, in view of these conditions, select the type or types of U.S. Bureau of Mines-approved

respiratory device best calculated as adequate protection against the specific hazard and conditions.

Filter Respirators

Probably the most needed type of respiratory equipment in the school shop is for paint spray

and fumes. This type of respiratory protection consists of a face piece or a half mask shaped to fit

the contours of the face and equipped with a filter designed to trap fine particles of dust and paint

from the air as it is inhaled, but must be carefully selected as indicated above for protection against

specific hazards under specific conditions. Filter respirators are available for several types of dusts,

fumes, and mists. Care of mechanical filters is simplified by selecting a model that can be easily

cleaned, disinfected, and repaired. Naturally, no one wants to use a respirator that has been worn

by another person until it has been disinfected. The manufacturer's directions should be followed

in properly preparing a respirator for use by more than one person.

Other Respirators

Other respiratory devices of an oxygen or canister type are available for severe hazards of

fire fighting and complex industrial uses. It is unlikely such equipment will be needed for school

shop protection, except in an emergency. In fact, if the hazards are determined to be great enough

to warrant use of this type equipment, the hazard should be eliminated or removed iron the instruc-

tional program. In chemical laboratories the possibility of requiring emergency respiratory protection,

including the self-contained type of breathing apparatus, should be carefully evaluated well in advance

of need.

Protective Clothing

Auxiliary protection of a less spectacular type worn in many school shops consists of shop

coats, aprons, coverall.% and overalls. These items serve as much a part of proper dress for specific

job operations as do safety devices previously mentioned. Each has its specific function which

should be considered as part of the total personal protective program_

Shop Coats

Shop coats give general body protection. Frequently they are used to safeguard against

grease and dirt. More specifically, they serve as protection from chemicals and hot substances.

Coats with sleeves should not be used when working around moving machinery. The short sleeve

wrap-around knee or hip length serves well for general laboratory or shop use.
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Aprons_ available in a variety of materials, may be tithe : the bib type covering from the chest
dow n to the knees or ankles or of the waist type. Aprons protect against sparks, hot metal splashes,
and splashing liquids depending on the material from which they are made_ Loos: aprons create an
extremely hazardous situation when worn around revolving or reciprocating machinery_ This practice
should not be permitted.

Coveralls and Overalls

Coveralls cover the body except for the hands, head, and feet. Overalls include a "bib"
but do not have sleeves as provi&d in coveralls. They are usually made from a rugged material
to withstand hard and lone wear. Coveralls and overalls provide body protection and are recom-
mended for building construction jobs.

EMERGENCY ACTION PLANS

No school shop or laboratory is immune from emergencies. Therefore, emergency action
planning is not a luxury it is good insurance. Emergencies can arise at any time and do not have
to be caused by spectacular occurrences. Fire, explosions, single or multiple work accidents are
the types of emergencies which car occur without warning in school areas devoted to the develop-
ment of manual skills or technical 1..nowledge. Regardless of the size or type of the educational
organization, the school administrative and advisory staffs are responsible for developing and
implementing an emergency actitwa program designed to meet all eventualities. Such an emergency
action plan requires the same organization and administration as any other educational under-
taking. There is no one emergency plan that will do all things for all oreanizations, and each
educational unit must therefore decide on a plan that fits its needs and can be afforded. Edward
A_ Campbell says that "in planning for an emergency the following are iniportant:24

1. Fire alarm and fire exit drill plan. Manual pull boxes that activitate the school fire alarm
should be connected to the municipal fire alarm, and an exit plan should evacuate the
students to safety in two minutes or less.

2_ Fire extinguishers (first aid type) for Class A, B, and C fires should be strategically
placed. All laboratories should be completely equipped with automatic sprinklers and/or
fire and smoke detectors.

3_ First aid kit, approved by school physician.

4. Fire blankets should be strategically placed where there is a danger of clothing fire.

5. Eye wash fountains and chemical showers in areas where hazardous chemicals are stored
and used.

6. Stretchers should be available to move the injured.
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7. Telephone communication may be necessary to summon help.

8. Resuscitation equipment should be available in the school.

Emergency action plans in school shops and laboratories include four important elements:

1) a work accident procedure, 2) an evacuation procedure, including fire drills, 3) alarm systems,

and 4) first aid treatment_

Accident Procedure

The following is an example of a procedure, prescribed on the Los Angeles School District'

to be followed by the school administrator or his representative in the case of a serious accident

resulting in injury to a student or students:

1. Refer the student to the school physician or nurse if either is in the school_ If neither is

available, give first aid.

2. Notify the parent immediately to obtain the parent's directions concerning action to be

taken.

3. If the parent cannot be reached, follow the instructions on "emergency hospitals."

4.. If the parent cannot be reached, and the emergency hospital assumes charge of the case,

notify the parent of this fact at the earliest opportunity_

5. The principal or his designated representative, except custodial employees, shall accompany

the student to the hospital and where possible remain with the student until the parent

arrives to assume charge.

6. In the case of a fatality to a student, notify the parent and the police, and telephone the

information to the business division.

7. The following procedure is to be followed in case of puncture wounds from rusty nails,

sharp instruments, etc.: sterilized gauze is the only dressing to be used on such wounds.

Parents should be advised that the student should be taken to the family physician or to

the county hospital for treatment and to determine the need for tetanus anti-toxin injection.

The Los Angeles Administrative Guide also includes the following procedure for use when

serious accidents occur in post-high school industrial education evening classes (not applicable to

secondary schools):

1. Contact the school administrator or his representative immediately in the event of a

serious accident. He will assume responsibility.
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2. In the event the school administrator of his representative cannot be contacted, request
another teacher to assume responsibility for your class until the emergency is over If the
substitute teacher does not have an industrial education credential in the subject area,

instruct him to keep all power machines and equipment turned off.. Give first aid to the

student. then call a doctor for further instructions. In the event a doctor cannot be con-
tacted. telephone the policy emergency hospital to send an ambulance.

3.. In the event of a less serious accident, the following procedure will be followed: Ask the
injured pupil whether he wishes to I) call for a relative or friend to take him home or to

doctor, 2) have one of his classmates take him home, or 3) call a taxi to take him home.

Building Evacuation

The plan of action for evacuating the school building in the event of a fire or other emergency

be prepared by the school administration on a school-wide basis. Such a plan should be reviewed

by all faculty and posted in a conspicuous place in the school shop or laboratory and should in-

clude a supplemental set of instructions regarding the procedure for the evacuation of the specific

area. ;he teacher has the responsibility instructing the students in his class on the procedure of

evacuating the shop or laboratory area. In addition to periodic "shop talks" and demonstrations

given by the teacher, fire drills should be practiced often by the students. The Pennsylvania

Department of Public Instruction has recommended that the following be included on a basis for

fire drill instruction:'

1. Every student should be thoroughly familiar with the fire signal for all drills_

2. Every student should know the location of fire extinguishers and other fire

fighting equipment.

1 Every student should know the exits for leaving the building from all shops.

4. Every student should stop activity and conversation at the first signal and leave the shop

as directed and in as orderly a fashion as possible.

5. Every student using a machine should turn off the power immediately even though the

work in the machine may be spoiled.

6. Every student using an electric soldering iron should disconnect the iron and place it

in a holder in the event of a drill.

7. Every pupil should be alert and follow instructions at all times.

The National Safety Council lists the following as statements which might be placed on an

emergency exit notice for general posting in case of fire or other emergency:"

1. Keen your headAvoid panic and confusion.
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2. Know the location of exits Be slue you know the safest way out of the building no
matter where you am.

3. Know the location of nearby fire extinguishers Learn the proper way to use all types of
extinguishers.

4. Know how to report a fire or other emergency Send in the alarm without delay.

5. Follow exit instructions Stay at your work place until signaled or instructed to leave;
complete all emcmency duties assigned to you and be ready to march out rapidly
according to plan.

6. Walk to your assigned exit Maintain order and quiet; take each drill seriously it may be
"the real thing."

Alarm Systems

Noise in a school shop or laboratory can be consideteAl a hazard for several reasons. One of
these is the inability of the teacher to attract the attention of his pupils during emergency situa-
tions. Where such noise is a real factor, the teadter should employ some type of alarm to command
the attention of his entire class when necessaiy. The warning device should not be harsh enough to
startle the students into committing an unsafe act, but should be just loud enough to be heard
throughout the shop area.

There are a number of major types of electrical industrial signals available. They differ in
recommended use, tone, and range of signal. The National Safety Council lists the following types
of signal equipment which are available:28

1. Horns are probably the most frequently used signals. They have loud sharp, clear, defined
tones and a wide range of power, making them suitable for use in a variety of industrial,
commercial, and institutional areas. Units are available for interior or exterior installations
and may operate electrically, manually, or pneumatically.

2. Sirens command the most attention and have the longest effective range. Some sirens may
be heard up to three miles, are audible above almost any surrounding noise, and are
especially effective in outdoor locations.

1 Bells, the most versatile of all industrial signals, come in a broad selection of sizes and tonal
ranges. Larger Inodels can be used for fne alarms as well as burglar alarms.

4. Buzzers find application in signaling and alarm systems of public buildings, hospitals,
offices, and other locations where a more startling signal would be out of place.

5. Chimes should be specified for locations where a low noise level is required, such as offices,

banks, or hospitals_
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First Aid

Most educational institutions have established policies for dealing with student injuries and

illnesses and with the administration of first aid. All shop anti laboratory teachers should become

familiar with the policies of their particular school systems. so that they an act effectively and
efficiently in case of student injury. Such policies are established primarily to assure the student

a prompt and adequate treatment. However, they also prevent school personnel from taking any

action for which the school administration is unvbilling to accept legal responsibility. These
established policies and procedures should be posted in the activity area so that all can see and

act accordindy.

In schools where nurses are in attendance, it is prefemb:e that they be (.14,mated the

responsibility for first aid because of their specialized training and experience. However, even

if a nurse is available in the school, teachers should be qualified in first aid so that precious

minutes can be saved in an emergency. Delay in caring for even small cuts and scratches can

also have serious results.

The practice of permitting a student to care for his own injuries must be discouraged.

The teacher should be informed about every classroom injury. Likewise, indiscriminate use of

the first aid kit by students must be discouraged; it should be used only under supervision. The

limitations of first aid must be thoroughly understood, and it is important that the teacher, or

one appointed by him to look after school shop first aid work, have a full understanding of these

limitations.

There is general agreement that every school shop and laboratory should be equipped with

a well-stocked first aid kit kept under supervision. However, the teacher should definitely

determine the policy of the school administration regarding giving first aid in activity areas.

There are three types of first aid kits which could be used in the school shop and laboratory

situation:

Emergency kits containing only the essential articles for immediate treatment of injuries.

1 Group or departmental kits for the use of groups, shops, or for a single department

containing larger quantities of first aid articles.

3. First aid room kits of a somewhat larger type, for use under the supervision of medical

personnel.

Green has been specified by the United States of America Standards Institute as the basic

color for designating "safety" and the location of first aid equipment. Such equipment includes

first aid kits, safety bulletin boards, stretchers, first aid dispensary, and gas masks. The white

cross on a green background identifies cabinets containing first aid materials. Such cabinets should

be dustproof, clean, and well stocked with approved first aid materials. Maintenance of materials

is simplified if each cabinet or kit contains a list showing the original contents and the quantities

below which new materials should be ordered. The periodic and scheduled inspection of first aid

kits should be the responsibility of the teacher, assisted by an assigned responsible student.
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INSPECTIONS

Safety inspections arc a necessary seament of a complete accident prevention program. They

are essential to maintaining acceptable standards of safety for physical facilities and working

practices. Conditions in school shops and laboratories are constantly changing. Materials are

moved, story ;e racks are depleted, wa_ste materials accumulate, and machine, hand tools, and other

equipment are constantly changing as a result of use, wear, or abase_ Changes also result from

student turnover from one class period to another and from the student's progression from one

activity to another. Safety inspections are a means of surveying and appraising the problem of

unsafe conditions and work practices which result from these many types of changes.

Types of Inspections

There are several types of inspections which should be employed in the school shop and

laboratory situation. They may be classified as follows: 1) periodic inspections, 2) intermittent

inspections, 3) continuous inspections, and 4) special inspections.

Periodic Inspections

Periodic inspections are those which are scheduled to be made at regular intervals. Such

inspections may be made daily, monthly, semi-annually, annually, or at other suitable intervals.

Such inspections should be well planned, so that they may be made with dispatch and efficiency.

A "suspense" file should be set up so that those individuals involved can be notified beforehand

to make the necessary preparations.

Periodic inspections may be in the form of general inspections. A general inspection will

cover the entire school shop situation, department by department, room by room, machine by

machine, operation by operation, until the most remote corners of all the facilities have been

thoroughly investigated, not excluding those places where no one ever visits and where no one

ever gets hurt. Many of these out-of-the-way places are overhead, where it is difficult to see the

hazard from the shop floor.

Periodic inspection may also take the form of fire inspections. One of the greatest hazards

to a school plant is fire. Consequently, a rigid system should be set up for periodic inspection

of all types of fire protective equipment. The schedule for inspections should be closely followed

and an accurate record kept of each piece of equipment inspected and tested. Along with the

scheduled inspection, the adequacy and type of equipment needed should be carefully surveyed.

As new operations and processes are added to the shop or laboratory curriculum, new fire hazards

may be introduced. These new devices and procedures will require individual treatment and may

need special extinguishing devices.

Other periodic inspections include the regular checking of floors and flooring. At the same

time, attention should be paid to fall-causing hazards such as slippery, wet, oily, and worn floors;

loose material underfoot; worn or broken treads on stairs; insecure scaffolds and platforms; stairs,

scaffolds and platforms with no hand rails; defective ladders or ladders not suited to the job;

unguarded floor openings and manholes.
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Intermittent Inspections

These are inspections which are made at irregular intervals as the need arises. They may be

unannounced and d=l Taith a particular shop, laboratory, or a specific piece of equipment_ The

need for this type of inspection is frequently indicated by the accident tabulations and analysis.

Should an analysis show an unusual number of accidents for a particular location or an increase

in certain types of injuries, inspections should be made to determine the reasons for the increase

and the necessary corrective action.

Continuous Inspections

These are inspections set up so that selected students spend a predetermined amount of

their time observing or inspecting certain equipment and operations for hazards and unsafe

practices. Such students are often called safety foremen. This type of inspection should be

rotated so that all qualified students will have a part in the safety activity, thus making a

contribution to the accident prevention program. This method of inspection provides an oppor-

tunity for students to become familiar with the exact safe condition of tools and machines. It

enables the students and the instructor to learn of weaknessts and defects long before they can

become hazardous. A continuous system of inspection of personal protective equipment is

especially desirable. A constant check of protective goggles, respirators, gloves, and other

protective clothing will insure the maintenance of this equipment in safe and usable condition.

Special Inspections

These inspections are sometimes necessary because of the installation of new equipment,

the introduction of a new operation or process, the remodeling or repair of a piece of equipment

or shop facility, or because new situations or circumstances introduce new hazards. Special

inspections may also be made during campaigns such as Fire Prevention Week, waste elimination

campaigns, prior to a shop "open house," or other special programs. The investigation of accidents

requires special inspection conducted by assigned individuals. Such inspections should be made with

thoroughness and a determination to control accident causes.

The health survey is a type of special inspection made to determine the extent of suspected

health hazards and to determine precautions or mechanical safeguarding necessary to provide

and maintain safe conditions. It may be necessary to call upon health department specialists to

conduct this type of special inspection.
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1101ougli the principal purpose, t f saf-ty inspections is !wand detection and correction, Ltere
are numerous wortliTahile side effects_ Involving :tudents in these inspections helps to teach the
duties ;:if the industrial foreman in accident prevention_ Involving to and educational super-
visors demonstrates the interest and sincerity of these school authorities in the continued safety
of students enrolled in shop and laboratory prod rams_ When representatives of industry or
governmental agencies are also involved. the students arc likely to adopt a more positive attitude
toward the accident rrevention program as a whole and use their own initiative in detecting
unsafe conditions- and work practices.

Safety ir:spections in schools may be made by I) school personnel, 2) industrial safety
engineers. 3) inspectors from state departments of labor and industry, 4) state or local fire
inspectors. 5 student safety committees. and 6) student inspectors or foremen_

School Personnel

This group might include educational administrators, supervisors, or teachers on a state or
local level. State directors, supervisors, teacher educators, or coordinators of vocational education
can be invited to serve in special inspections when the interests of the state-wide shop and
laboratory program are involved, or when there is an unusually high accident rate_ Local voca-
tional supervisory personnel should be employed also to a considerable extent in periodic and/or
special inspections.

Industrial Safety Engineers

Professional safety engineers in local industries can aid greatly in making a school shop
inspection program more effective_ These individuals, serving voluntarily, have training and
experience in organizing and operating safety inspection programs. It is advisable, however, to
make arrangements well in advance of the school year if the service of these men is to be expected.

State Labor Department Inspectors

The shop and laboratory teacher should become familiar with the accident prevention
services available from his state labor department. These services will vary from state to state,
but the teacher will find these officials most cooperative. In most states labor department
inspectors are only available on request.

Fire Inspectors

Persons who make fire prevention inspections should be particularly well informed and
sensitive to hazards which may cause fires. Local fire departments are usually anxious to cooperate
with fire prevention in schools. As a part of periodic inspections, it would be well for shop
teachers or supervisors to invite representatives of local companies to inspect for hazards and to
give technical advice on fire prevention.
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Student Safety Foremen

Many shop and laboratory t=chers find it helpful to appoint a student safety foreman to
assist in carrying out the shop safety inspection pzogram. A student safety foreman is especially

useful in tt.e coaitinuous type of inspection_ Ail qualified students should have the opportunity of
serving in this capacity :ay 711:314 of a rotation system_ When serving as an inspector, the student
should devote the majority of his shop tine to accident prevention work; necezarily, his tenure

in oflicc will be brit' in order not to interrupt his own shop training.

Inspection Procedure

Inspection procedures will vary considerably with different shops and with the types of
inspections made. The primary objective of a well- balanced inspection program should be to
determine whether everything is satisfactory, rather than to find out what is wrong. Procedures

followed in safety inspections are comparable in many respects to those followed in preventive

medicine_ The steps include the following:

I_ Detect. Examine the shop and its activities for possible hazards and unsafe practices.
(examine the patient for symptoms of illness or disease.)

2_ Analyze. Analyze the particular hazards or unsafe practices for potential accident
producing capabilities. (Diagnose)

3_ Correct. Recommend the corrective measures. (Write the prescription or advise the
necessary action to avert illness.)

Preparation is an essential requirement for effective safety inspections. Before one starts

the inspection, the shop's accident history should be completely analyzed. This analysis should

show the number of accidents, agencies involved, the nature of the injuries, and the accident
causes. Attention should also be given to -"near" accidents, and previous inspection reports
should be reviewed. Emphasis should be made on causes, not blame, and an attempt should
be made to discover why the condition exists, as well as what the condition may be. Complete
notes should be taken during the course of the inspection. These notes will form the basis for

a report to be prepared later. As unsafe conditions and practices are discovered, they should be

discussed with the instructor or shop supervisor and suggestions for corrections solicited. A

definite policy should be established in regard to placing unsafe equipment out of service. Special

danger tags can be employed effectively in preventing, the use of machines and tools that have
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become unsafe, through t%ear., abuse. or defects.. Htmeter, such practices should be employed
tinder the strictest supervision.

Inspection Checklists

Numerous state and local school systems have developed safety inspection checklists adapted
to their own needs. The National Commission on Safety Education of the National Education
Association has published a general checklist of safety education for schools. This list can serve as
an excellent guide for tL, preparation of shop or laboratory safety inspection checklists. In
preparing such an inspection checklist. the number of basic factors depends upon the size of the
shop or laboratory and the educational activity conducted in the area. The H.S. Department of
Labor suggests the following as being a minimum of things to be investigated in industry."

The condition of the building and facilities.

2. The layout of the work area with respect to the location 2nd guarding of machines and
equipment.

The access to and from the work area and the adequacy of aisles and storage areas.

4. The flow of the materials through the shop, including the disposal of scrap.

5. The handling of materials.

6. The control of hazardous materials.

7. The control of hazardous processes.

8. Lighting, noise, ventilation, heat and humidity, vibration, and other related environmental
exposures.

AVA-NSC Checklist

One of the most objective safety checklists available to shop teachers today is the National
Standard School Shop Safety Inspection Checklist prepared by the joint safety committee of the
American Vocational Association and the National Safety Council. This four-page form is available
from the National Safety Council at a very nominal price. An example of this form is shown in
Appendix H of the guide. Use of this checklist is to be encouraged by school administrators.
Implementation of,,the use of this instrument will require an organized action program with support
and leadership from state educational agencies, from local educational leaders, and from teacher
education institutions.

Summary

A very few basic factors are involved in any realistic school shop or laboratory inspection
program. These may be summarized by three questions:3°



Who inspects? The 311MIC3 to this cii.xsthn is determined by local administrative policies.

Some teachers feel that they are not Qualified to make adequate safety inspections. This may be

true, but a clie:cklist will simplify' such a task by providing a guide to insure that hazardous
conditions are not overlooked. The .amerit=n Society of Safety Engineers, through its local

chapters, has volunteered the senies of its members to strengthen school shop safety education

programs. Such experts can assist in the inspections of school shops.

School personnel have the moral and lepl obligation to provide a safe environment for the

shop student_ An inspection team of teachers appointed by the administration can inspect all
shops in the school system. An inspection committee of students can be appointed by the teacher

on a rotation basis. Such :,tudent participation has many recognized advantages. If student

committees arc used, the reptirts of their inspections must be given careful consideration and not
"tabled' permanently. Faults must be corrected and at once. If recommendations cannot be

implemented, logical and substantial reasons must be shown and appropriate alternative steps
&ken. Otherwise, the student's respect for the teacher, the school administration, and safety

programs in general will be lost.

2. When are inspections made? At least one thorough safety inspection of every school shop
should be made at the beginning of each semester of the school year. Other less formal inspections,

including such things as housekeeping and the Londition of hand tools and machines, should be a

part of the daily routine of the shop program.

3. What about follow-up? The follow-up of safety inspections is just as important as the

inspection itself. Unless conditions revealed by the inspection are corrected, the inspection is of

little value. A record of conditions should be made on the dated checklist_ A current report should

be compared with previous records to determine progress and the report studied in terms of
accident prevention, so that special attention can be given to "accident producers?' The unsafe

condition should be corrected as soon as possible in accordance with local procedures. The date that

the correction is made should be recorded on the checklist. A definite policy must be established

in regard to placing unsafe materials and equipment in areas out of service. Such policies will

require strict supervision and enforcement. The inspection report should be used to advantage by

the teacher as a subject for class discussion. In addition to stimulating cooperative action and

maintaining a safe environment, such discussions reinforce the desire and willingness to work safely.

ACCIDENT REPORTING AND ANALYSIS

An organized system of accident reporting and analysis can contribute materially to the

success of the school shop and laboratory accident prevention program. Such a system, however,

is much more than a simple amassing of data. It is the discovery and investigation of facts per-
taining to an accident, an analysis of this data, a deduction of the underlying causes, and a
consideration of possible corrective action.

An excellent publication entitled Student Accident Reporting Guidebook31 is available to

state and local administrators from the National Safety Council. This guidebook discusses in detail

every facet of an accident reporting system. It tells how to develop a report form, hew to compile

data, and how to use the information. It briefly discusses how elements of a safety program affect
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the reporting system. It of CTS a Ntandadited terminol9,ty. definitions of accidents and injuries, and
rate compilations. All are designed to make it easier for school personnel to understand their own
accident experience. and to be aWe to look at local and national information with more under-
standing. The 'valance of this section of the guide %%ill briefly' summarize the basic elements of the
National Safety Council guidebook.

Use of Reports and Records

There are literally hundreds of uses for accident data.. The teacher, the nurse, the principal,
the safety supervisor, the departmental supervisor, the superintendent, the board, and the community
all can effectively use information from school accident records and reports. Specifically, the sys-
tematic accumulation of school and non-school jurisdictional accident and injury data will provide
the school superintendent with information upon which to base:

Curriculum guidance to educate the child for safe living.

A realistic evaluation of safety program efforts on a regular basis.

Changes in building structures and facilities or procedures to improve the environment
of the school system.

4.. Organizational and administrative improvements to strengthen the management aspects of
the safety program.

I A strong public relations program, thus lessening public demands for crash programs of
little value, should unusual incidents occur.

6. A strong leadership role in community safety efforts.

7. An assessment of the costs of accidents and injuries and their relationship to the operating
expenses of the school system.

Individual accident reports can be useful at any level of the school system for positive action
(including defense of a lawsuit following an injury), and they should be reviewed carefully at each
level through which they are processed. The principal has many uses for an individual accident
report. For example, he may use the report to:

I. Check on what is happening in his school.

2. Spot an unsafe condition or unsafe procedure which can be corrected locally by the
custodian or by the principal himself-. the report can provide the basis for a work order
for repair and maintenance of facilities.

3. Initiate special safety studies within the school.
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4. Strengthen staff interest in accident prevention activities by having members of the staff,

such as the faculty safety coordinator, nurse, or custodian review the report and make

recommendations.

I Establish a repeater file. and also note the accidents in the student's personal folder for
reference throughout his school years.

The school system's safety supervisor is normally the next person to review each report He

may use the report to:

I. Spot unsafe conditions or deficiencies not recognized at the school level and which can be
corrected at his level.

2. Initiate special studies when unusual 2ceidents appear.

3. Watch for trends in normal activities so that immediate analytic and preventive action can be

taken in cases of rising trends.

4. Initiate procedural studies and changes.

5. Emphasize a particular subject area in regular or special bulletins.

6. Alert supervisors in other departments, such as physical education, elementary, industrial arts,
science. and medical departments, to incidents relative to their specialty and to ask for their
recommendations or suggestions.

7. Spot weaknesses in the reporting procedure which can be corrected or minimized.

8. Screen out unusual occurrences which will provide a little levity or change of pace for

bulletin material.

9. Keep the superintendent fully informed of serious or unusual incidents in case of inquiry by

the board or other local officials.

10. Keep the business or law office informed of reports which may have legal implications.

11. Establish a repeater file at the school system level for the purposes of special studies.

Use of Monthly Summary Reports

Although individual accident reports may not be too meaningful, when they are viewed as a

group they may be very useful in that they can reveal patterns. Therefore, reports should be

accumulated, compiled, analyzed regularly, and summarized monthly. Within the school, summaries

may serve a number of purposes. The principal can use the reports as the basis for:

1. Initiating special projects for the student safety council or the safety committee of the

student council.
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2. Initiating special studies of problem areas by teachers, parents, or students.

3. Requesting assistance from the consultant staff to solve special school safety problems.

4. Comparing current accident experience with past records to determine trends.

I Reviewing course material within the school classes and activities in order to insure proper

emphasis on safety.

6. Discussing school safety problems with the teachers and administrative staff at the principal's

regular meetings.

The safety supervisor can make substantial use of monthly summaries. Here are some of the

more important uses:

I. To identify the principal types of accidents, where and why they are occurring, and what

to do about them. Corrective action may take various forms: improved instructional

material; increased teacher education; changes in procedure or supervision; additional

safety iflstruction; or structural or physical changes in the school environment.

1 To compare the accident experience this month to corresponding previous months. Was it

up or down? What areas have improved or retrogressed? What are the general trends and

causative factors involved? Are there any schools which appear to have an uptrend from

the previous month?

3. To use observations and findings as a basis for special emphasis material presented to

principals and teachers through monthly safety bulletins or other media.

4. To prepare a short synopsis for the superirmendent to keep him abreast with his program.

Give him brief facts and figures meaningful from a management standpoint.

5. To keep the departmental-level staff informed of accidents and trends within their area

of interests. Encourage continuing interest and action on their part.

6. To watch for trends as a basis for special and continuing studies.

Use of Yearly Summaries and Analyses

Yearly compilations and analyses can have broader implications in many cases, because they

present a greater body of material than do monthly summaries. Almost all the uses of monthly

summaries also pertain to yearly summaries, and the same principles for use are involved. Some

additional ideas for use of annual data include:

1. The preparation, publication, and distribution of annual reports to schools, consultant

staffs, school boards, superintendent, and outside agencies.
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4. Sex_ Indicate "M" for male: "F" Iler female: "unknown" for unknown: or "NA" for not

applicable. The NA" will indicate property damage accidents with no personal injury

involved.

5_ Age. State age of the student at his last birthday_

Gradeindiimte the grade level such as K for kindergarten, 1-for first grade, 2-for second

grade: special education, adult education; junior college. If it is a special program such as

"Ileadstart," student work program. adult retraining or preprimary, indicate each_

7_ Date, time, and day of accident Indicate the month, the day of the month, the year, the

exact time, a.m. or p.m., and the day of the week the accident occurred.

N. Nature of injury. Indicate to the best of yeur knowledge what the injury was, such as burn,

fracture, abrasion. If multiple injuries, list only the most serious.

9. Part of the body injured. Indicate the part of the body injured such as lower arm, ankle,

scalp.. If more than one part of the body is injured, indicate the most severe or list it a

multiple injury.

10. Degree of injury_

a. Indicate death if fatal_

b. Permanent total or permanent partial disability if the injury results in the complete loss

or loss of use of a body part or parts, such as the loss of an eye or the loss of a limb,

amputation of a part of the body_

c_ Temporary total disability if the injury does not cause permanent disability, but causes

the individual to lose one-hilf day or more of school or one-half day or more of normal

activity if during a non-school period.

d. No lost time if the injury did not cause permanent disability and/or loss of time or loss

of activity.

e. If degree of the injury is not immediately known, estimate or use a follow-up system_

Reports should not be held up for lack of this information_

11. Number of days lost. Indicate, from one -half day or more, the number of days that the

student was absent from school, or.the number of days from one-half day or more that

the student was restricted from normal activities if during a non-school period. For the

purposes of this guide, a one-half day loss in school is defined as one half of the normal

school day for that particular student. If lost time is not immediately known, estimate or

use a follow-up system. Reports should not be held up for lack of this information.

12. Cause of injury. Identify the event which resulted in the injury such as "struck against

moving object," "fall from elevation," "rubbed or abraded " "overexertion.",
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Jonesville Public Schools

1. NAME 2. ADDRESS

3. SCHOOL 4. SEX 5. AGE 6. GRADE___

7. DATE AND TIME OF ACCIDENT, DAY OF WEEK

8. NATURE OF INJURY 9. PART OF BODY INJURED

10. DEGREE OF INJURY 11. NUMBER OF DAYS LOST

12. CAUSE OF INJURY

13. JURISDICTIONAL CLASSIFICATION OF ACCIDENT

14. LOCATION OF ACCIDENT

15. ACTIVITY OF PERSON

16. STATUS OF ACTIVITY

17. SUPERVISION

18. AGENCY INVOLVED

19. UNSAFE ACT

20. UNSAFE MECHANICAL OR PHYSICAL CONDITION

21. UNSAFE PERSONAL FACTOR

22. CORRECTIVE ACTION TAKEN OR RECOMMENDED

23. PROPERTY DAMAGE

24. DESCRIPTION OF ACCIDENT

25. DATE OF REPORT

26, REPORT PREPARED BY PRINCIPAL

Figure 9. Example of Accident Report Form.



13. Jurisdictional elassirirt;ne of accident_ insii4mte specifically whether accident was under

or non-school i'urisdiction, such as school huilding, to and from school, home, or

other_

14.. Location of accident Indicate the exact location of the accident_

15_ Activity of the person_ Indicate what the person was doing at the time of the accident.

16_ Status of activity_ Indicate the status of the activity at the time of the accident. For
example, regular classwom period, physical education class, intramural athletics and
practice, interscholastic athletics and practice, shop period, laboratory period, lunch hour

period_

17_ Supervision_ Indicate whether an adult was present at the scene of the accident, and, if

so, whether this adult was a teacher, another school employee, the parent, or another adult_

18. Agency_ Indicate the equipment, substance, material, or the thing most closely related to
the accident..

19. Unsafe act_ Indicate any act on the part of the person or persons involved which may have

caused or contributed to the accident_

20. Unsafe mechanical or physical condition_ Indicate the primary unsafe mechanical or
physical conditions, if there were any_

21. Unsafe personal factor_ Indicate if there was any unsafe personal factor associated with
the individual injured that may have contributed to the accident_ Example: bodily defect,
such as defective hearing: lack of knowledge, skill or experience, such as failure to
recognize hazards; improper attitude, such as total disregard of instructions.

22. Action taken or recommended to prevent further accidents of the same type_ Indicate what
action was taken locally and/or (further) action recommended (i.e., action which may not
be under the purview of 1oc it school personnel_

21 Property damage. Indicate in dollars the amount of damage, if any, to school and/or
other property as a result of the accident_

24. Description_ Briefly give a word picture of the accident, explaining the who, what, where,
when, why, and how of the accident. Include such items as weather, equipment, unsafe
conditions, unsafe acts, personal factors, and whether other persons may have contributed

to the accident and how.

if the accident report forms are to be worthwhile for accident prevention purposes, the
individuals completing and reviewing the report must know why they report accidents, how to
fill out the forms, and what the items mean. Simple, clear, and meaningful instructions must be
given to all concerned. Any. or preferably all, of the following methods can be used to disseminate

instructions:
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1_ Dupli4mte the instructions in a safety handbook or in the administrative manuals, to be

available in each school or other building_

2_ Pik fish the instructions in separate written form, such as in pamphlet, a mimeographed

bulletin, or printed instruction sheets for individual handout This can he done in addition

to the material already included in the administrative manuals, particularly if distribution

of the latter is limited.

3_ Print instructions on the back of the report form.

Summarizing Data

The two niethods generally in use for compiling and summarizing accident data from accident

reports are hand tabulations, and machine tabulations, known as data processing_

Hand Tabulating

Summary charts for hand tabulating should be simple and easy to tally from the accident

report form_ Enough room should be left in the blocks for tally marks. Some charts can be used

as the basis for additional charts to accumulate the data by the month. The volume of the reports

will dictate whether or not one of the summary charts might be used as the totals chart for the

individual school and the system_ School systems with many schools will have to use methods

much different from those systems with few schools. The main principle will remain the same,

that is, tc obtain basic meaningful information in the way easiest for the particular school system.

The format of the charts does not actually make too much difference. No two systems may have

the same formats, but the end product is the samethe accumulation of useful information_ The

tally method is usable for hand tabulating, no matter how much volume you have, but more

people and time are required as volume increases. The combinations of charts which can be used

is almost limitless. Such items as sex, lost time, unsafe acts, the day of the week: and the like

can have great value. Choose main selections of charts which, by further analysis of trends, will

give clues for further summarizing.

Data Processing

Data processing is a tool for tabulating, sorting, summarizing, and printing all pertinent

information. The safety supervisor is now provided with source material for analyses heretofore

unavailable because of the time involved to gather, review, and sort all this information manually.

School systems with 500 accident reports or more a year can economically convert to data

processing. The use of data processing for tabulating and summarizing accident and injury data is

described in detail in the National Safety Council's Student Accident Reporting Guidebook. This

publication will provide the school administrator with general and specific classification of report

form items and codes, together with a sample card layout for data processing. This guidebook

also discusses in considerable detail other methods for evaluating and presenting accident experience.
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State-Level Reporting

A few states within the United States have established methods of compiling accident data on

a state-wide basis. This procedure is extremely helpful in providing state-level sunimarif s and
analyses for guidance of other state organizations and for the benefit of all school systems within

the state_ Some of the uses of state-wide accident statistics are:

1_ To provide data for use in curriculum planning at the state Department of Education leveL

2. To provide statistical information and program guidance for other state governmental
agencies, such as the Bureau of Vital Statistics, Public Safety Department, and Board of

Health_

1 To determine state-wide trends in accidents to school children and to develop preventive

measures.

4. To assist in the compilation of national statistics.

5_ To initiate special studies directed toward the reduction of student accidents in the state.

6_ To encourage the summarization and use of accident statistics at the local school level

in the state.

State-wide accident reporting is a vital part of a state department of education's program in

safety education and accident prevention programming_ It is feasible, and the results will be more

than worth the effort required to initiate the program_
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CHAPTER 5

EDUCATION AND TRAINING

FOR ACCIDENT PREVENTION

As commonly used, the terms "education" and "training" are given the same meaning) The
dictionary makes it evident that such usage is incorrect. Education is primarily the broadening of
one's knowledge and understanding. Training is chiefly the development of skill or expertness in
performance and manipulation. In accident prevention this distinction is important. Those individ-
uals charged with the responsibility for the Jevelopment of safe and adokriate work behavior must
have a sound understanding of what can be accomplished by safe'y education and by safety training.
and know the methods proven effective for each.

SAFETY EDUCATION

Safety education is the process of broadening one's safety knowledge, developing an aware-
ness of the importance of eliminating accidents and achieving mental alertness in recognizing and
correcting conditions and practices which might lead to injury.? However, although basically true,
this definition may be somewhat over simplified_ Many people do apply to their day-to-day activities,
an occasional idea or aspect of knowledge which they havt. gained from a talk, poster. or book,
especially ideas that can ease their work in some way or give them some immediate advantage.
However, very few persons will systematically apply new knowledge to improve their work
performance.

Few people will undertake to educate themselves on their own initiative, through systematic

study. For the majority, an organized program of instruction formal education is necessary.
Even this has little value unless the individual is receptive. The unwilling mind accepts few ideas

and tends to discard quickly those it does accept, but the seeker of knowledge absorbs new facts

and ideas rapidly and tends to retain them.. If safety education courses are included as part of an
accident prevention program for school shops an.] laboratories, a demand must be created for them

or they will be of little value.

Emphasis is to be placed on the phrase "organized program of instruction." There must be
systematic instruction and systematic study, which, of course, means definite study assignments and
activity for each assignment. Examinations are necessary both from the instructor's and the stu-
dent's standpoint_ Without them, the instructor cannot determine his teaching effectiveness and
student comprehension. Examinations, tests, and quizzes are of great value to the learner because

they help him to retain the central ideas included in the course material. Proper safety education
requires the services of safety education specialists competent both in their field and as educators.
For this reason it is very difficult to present such courses using volunteer services alone; hence,
they are usually limited to a small number of universities and colleges which have established

safety education courses as a part of their resident or continuing education program of studies.
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SAFETY TRAINING

Safety training is the proct=5 of developing one's skill in the use of safe work methods and

in the application of safe practices to work activities.3 Safety training can be described as a

detailed extension of an accident prevention program applied to specific occupations, processes,

jobs. or activities. Various methods of safety training have been tried and many of these have

been quite successful in reducing accidents. In general, their success appears to be proportional

to the degree to which they apply the principle that skill is achieved only by doing. The highly

successful safety training procedure which appears in the U.S. Department of Labor's publication

Safety Subjects' involves the following elements:

I. A safe method of performing each job operation or sequence of operations is developed

and described in simple but adequate detail.

2. The various hazard points and the relationships between these hazards and the various

steps in the safe method arc clearly described.

3_ The training is systematic and thorough and includes the following steps:

a. Tell him.

b. Show him.

c. Have him do it.

d. Correct him until he does it correctly (safely).

e. Supervise him to see that he retains what he has learned.

4. The reasons for requiring personal protective equipment, such as goggles, safety shoes, and

hand protectors, if needed, are explained, and their proper use and care taught in full detail.

5. Specific safeguards needed for the protection of the worker and his fellows are explained

and their correct use taught. For example, individuals are trained to understand the proper

use of point-of-operation guards on machines, steel mesh gloves in meat cutting, slip-on

guards for the blades of axes. rubber gloves and other insulating devices on electrical work,

goggles and face shields, screens and shields to catch flying chips, etc.

Job safety analysis will furnish the basic information needed for the training procedure. Such

an analysis determines the safe methods, brings the hazard points to light, reveals precautions that

should be taken, and indicates the specific safeguards that should be used on each operation.

Safety training increases one's effectiveness in enacting the principles of safety education.

Safety training must consist of telling, discussing, demonstrating, and providing application under

supervision. Fortunately, most individuals can be persuaded quite readily of the value of safety and

can work safely with relatively little supervision. One of the most important tasks facing safety-
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analyses to determine planning for the next year, and for instigation of special

stadiz7, IL:um:Wain planning.

Er,-ourarze individual schools to summarize and analyze their own reports on a yearly

1-?,-1-, utilizing the same principles as for monthly reports.

4. Analyses of data can be used for justification to the superintendent and board of education

or 4;.11/ticinal safety staff or additional funding. The .safety supervisor is in the best position

to present a case for staffing to the superintendent.

Yearly analyses ran pitAile data for improvements in school construction or modification.

6. Accident reporting procedures should be reviewed each year, and summaries may indicate
that a change in some procedure is needed.

7. Annual reports can indicate a need for additional education or change in emphasis for

students and staff.

S. Annup/, reports must be used as a factor for appraising a school's progress in an overall

safety program.

Reportable and Recordable Accidents

Basic to the establishment and standardization of a reporting system is an understanding of

teams and definitions The definitions given below should be thoroughly studied and understood

before proceeding. Discussion of the terms will follow the definitions to amplify the concept.

The purpose of distinguishing between types and severity of accidents is twofold. First, to

provide the school with information relative to all school jurisdictional accidents and with non-

school jurisdictional accidents causing injury to pupils; and second, to provide a standard method

with a common base in order to compare and analyze accident and injury data within the school

system, with other school systems, or with national statistics. The terms used to distinguish
these purposes are reportable (any accident for which a report is filled out) and recordable
(any accident to be included in standardized statistical treatment of the data).

Reportable Accidents

A reportable accident is:

I. Any school jurisdictional accident which results in any injury to a student and/or property

damage; or

2. Any non-school jurisdictional accident which results in injury causing restriction of activity

of the student.
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School jurisdiction includes school buildings, grounds, f.'o anti from school. and school-sponsored

activities away from school propzrly. The concept of property damage includes damage to the school's

own equipment, material. ci structures, or damage to non-school property as a result of a school

jurisdictional accident. Non-school jurisdiction or sponsorship of the school such as homes, and public

buildings_ Restricti,Jn of activity implies a loss of one-half day or more of school time or a loss of
one-half day or :Bore of normal activity if during a non-school period.

Every school system should require a preport of some kind on the accidents they consider as

reportable_ It is essential that a school system know of all ;accidents occurring under the school's

jurisdiction. This is sound management procedure, and it offers some protection for the school in

areas where liability may be a factor.

Recordable Accidents

A recordable accident is any accident which results in: 1) student injury severe enough to

cause loss of one-half day or more of school time; or 2) student injury severe enough to cause loss

of one-half day or more of student activity during non-school time; andfor 3) any property damage

as a result of a school jurisdictional accident. For standardization a one-half day loss of school time

is defined as one half of the normal school day for the particular student involved..

"Reportable only" accidents are not included with recordable accidents for the purpose of

summary and analysis as there can be no standardization either within or without a school system

if it is done. The nunfJer of local and other influences, even in individual schools within a school

system, precludes the feasibility of this practice. Thus, identifying a recordable accident provides

a basis for a standard method for summarizing and analyzing accident and injury data; not only
within the school system itself but with other systems, and with state, regional, and national
figures. Recordable injuries and accidents, therefore, are used as the basis to develop summary charts

and perform statistical analysis_

Accident Report Forms

It is recognized that there is no one report form that will satisfy the needs of every school
system.. There is no one format that can be said to be better than any other, but the report form

should be simple and as easy as possible to complete. In addition, there is a required body of
information which is basic to the analysis and utilization of accident and injury data if the report

is to have any value for accident prevention purposes.

For information and background, the items which should make up the minimum content of

an accident report form are herein defined. The terms used are consistent with accident reporting

terminology used in accident prevention work throughout the country. Their use in school re-

porting systems helps to standardize terminology and makes it much easier for written and verbal

communication among safety personnel. As a further aid to understanding each of these general
classifications, they are shown on a sample accident report form and appear as Figure 9 of this

guide. Items 4 through 24 are described below:
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minded administrators, supervisors, and teachers is to discover those individuals who do not respond

properly to safety training and why, and either help them to overcome the difficulty or put them

to work on inherently low hazard activities. The difficult task of correcting unsafe acts is involved

here, as it also is in the problem of accident proneness.

THE INDUSTRIAL TEACHER EDUCATOR CONTRIBUTES TO SAFETY EDUCATION*

Safety education is an integral part of all industrial teacher education. Three of the most

important facets or common elements on which the industrial education teacher may build for

effective safety instruction include: 1) the "human element;" 2) the content of an effective

curriculum; and 3) the auxiliary services available to complement his efforts.

The Human Element in Safety Education

First, the human element refers to people like you and me who, in our present consideration

prepare for, enter into, and progress in the occupational matrix of our society. We inherit throu

birth what psychologists say is our hereditary background. Equally important, we also develop

behavior patterns from our environmental background_ Thus, heredity and environment play

important parts in developing a sound concept and attitude about safety education and industrial

hygiene..

Safety education used in its broadest meaning has as its objective the development of a

worker who has a proper attitude towards safety and one who develops safe work habits. A

program of safety education thus includes all formal and informal techniques of forming attitudes

and habits reflected in changed behavior patterns. As the human element, you and I reach matura-

tion in safety education to the degree that our teaching-learning processes are effective.

Planned Teacher Education Programs

This brings us to the second facet of safety education; namely, "a planned program" in

teacher education. At this point, my remarks are specific as we deal with that branch of teacher

education which prepares candidates to teach in vocational-industrial or vocational-technical

educationthe shops and laboratories, and the rented trade subjects.

Common Elements in Industrial Teacher Education

Throughout this land, teachers of shop work are required to have mastered a trade, and

teachers of technical laboratory work or related trade subjects to have secured industrial experience

following an engineering or equivalent preparation. So, one of the basic steps in affecting a

transition from working in industry to teaching is to have each such person analyze his trade This

is called "trade analysis." As a result, the potential teacher identifies all the learning needed by an

unskilled student to enter into a skilled trade or technical occupation. In this process of analyzing

* This entire section taken from Reference 5.



the skills, the trade theory content, or the related trade subject content, he also identifies safe

practices to be followed for each hand tool, portable machine, machine tool, instrument, material,

type of construction, and the like for his trade.

Articulating Safety Education in the Curriculum

The next step is to select from this reservoir of pote.. fiat content that core of information

which meets very specific objectives. For example. the course may be of pre-employment type or

a program of related instruction for apprentice training, or a highly technical course for occupa-

tional extension to further improve and expand the craftsman's or technician's work skills_ Between

these extremes may be the short intensive courses required for retraining_ Regardless of the type

of course, the assimilation of content for safety education is taught to teachers-in-training through

such a professional course as "Course Organization."

At the same time, the potential teacher learns basic principles of psychology and how to

apply them in the teaching-learning process. Recognizing that the most important cause of shop

accidents lies in the acts of students, the teacher learns about individual differences, ano how

certain behavior traits, and how even the end results of a teaching situation, either hinder or

promote the development of safe work habits.

Another important teacher education course is called "Shop Organization and Management."

In this course, the seeds selected from the "trade analysis" and organized in "course organization"

tak?, root in the planning for orderly and safe conduct in a learning facility (shop, laboratory, or

physical plant for related subjects). All the potentials of the teaching-learning process as identified

in psychology, are utilized in the organization and management of a shop or laboratory course.

To move a step further, teacher education programs include such courses as "Materials and

Methods," referring to methodology and such curriculum as instruction sheets, outlines, syllabi,

and other audio-visualsensory teachinglearning devices; and in each instance, safety is an

integral part of each teaching tool.

A "Rifle Approach" for Industrial Teacher Educators

Now all these common elements, or courses, er experiences in teacher education use the

"buckshot approach" to shop safety education. In addition to it these opportunities, more and

more industrial teacher education curriculums are including the more specific "rifle approach"

through such a course as "My )ds of Teaching Shop Safety Education."

includes units on:

1. Accidents and accident prevention.

Through a series of planned experiences the beginning teacher, or even the teacher with

years of experience, may be exposed to leaders from industry, safety, healthin private employ

or from governmental agencieswhose knowledge is essential in any effective program of safety

education. In quick review such a course in "Methods of Teaching Shop Safety and Hygiene"



2_ Outlining complete safety programs wherein all fundamental psychological drives which

motivate human behavior are explored to develop a proper attitude_ These attitudes

enable a worker to live a normal life without disabling injuries to himself or others or to

the equipment or physical plant_

3_ Planning proper shop layouts and building services to promote safety education.

4. Maintaining good housekeeping and good upkeep of tcols, equipment, and materials.

5_ Understanding fire hazards, the prevention of fires, and the use of materials and equipment

for fire fighting.

6_ Analyzing the needs of an occupational area or shop for personal protective devices.

7.. Shop organization and management as related to student activities and an evaluation of

safety teaching.

8. Interpreting and preparing guides to safe practices for a particular shop, laboratory, or

related subject situation_

9. Analyzing shop jobs for accident hazards and stressing safety precautions within individual

instruction:

10. Organizing group instruction for safety topics appropriate to this method_ For example,

such lessons as the following are best adapted for group instruction:

a. Reasons for occurrence of accidents.

b. The industrial accident problem (facts, trends, practices).

c. Preventing electrical shock or burns.

d. Personal protective equipment.

e. Fire prevention.

f. Occupational health hazards.

g. First aid (conditions under which it becomes necessary with practices).

h. Safe environment as a preventive of accidents.

i. The functioning of safety programs within industry.

11. Accident prevention with problem students.

12. Evaluating safety education.
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The final culminating experience in the industrial teacher training program for teaching shop

safety should be the development of a guide in which the teacher himself identifies those items of

safety and industrial hygiene which are general to all occupational work Then more specifimlly,

the teacher should plan to teach those standards and codes of behavior which are essential in a

specific trade..

Auxiliary Services Available to Industrial Education Teachers

The third facet of the teacher education program relates to utilizing the aqxilimy services

which are provided by the many organizations actively engaged in promoting industrial safety on

the local, state, and national levels. These private and governmental agencies analyze the industrial

markets, furnish safety and accident prevention information, publicity. and instructions, and work

for the execution of plans and programs. They promulgate safety codes which have the effect of

law and then provide for inspection and enforcement of industrial codes. All work with vocational

educators toward one goal of conserving manpower by eliminating occupational hazards and by

preventing occupational diseases; and when an accident does happen, these supplemental agencies

furnish services which minimize human misery and suffering.

Into this picture the National Safety Council also serves industrial educators with its National

Safety News, its illustrated manual Safety Education iiz the School Shop, its "Congress Transac-

tions," and the many other safety and health practices, pamphlets, safety guides, and valuable,

practical materials. These play an important role in every program of safety education.

Summary

In quick review, three major facets of teacher education have been emphasized.

I. Starting with our most priceless possessionour youth and our adultsthe human element

we have caught a glimpse of how an effective program in safety education depends on a

clear understanding of psychological and social factors as reflected in each individual.

2. We have seen the emergence of safety education from the theory stages of trade analysis,

course organization, shop organization and management, and other courses in industrial

teacher education into practical instruction in actual teaching through careful articulation

based on these learning experiences of teachers.

3. Finally, we have recognized the many important auxiliary services which complement

teacher education programs so that in the aggregate "safety conserves manpowermanpower

builds the future."

A TEACHER EDUCATION PROGRAM

The foregoing speech was delivered by C. Thomas Olivo, then president of the NAITE

(National Association of Industrial Teacher Educators), at the President's Conference on Occupa-



tional Safety in Washington. D.... on .March 26. 195N. As the result of Dr. Olivo's presentation and

the work of other educators at the cvnferer.ce. the fontriving recommendation was introduced in

reprd to the school's contribution to occupational 1.-ety:

It is recommended that national organizations and agencies including the American

Vocational Associatioir, the National Education Association, the National Safety Council.

the American Society of Safety Engineers, and the U.S. Office of Education coordinate

their efforts through a steering committee to develtp a guide for the organization and

implementation of effectilx school safety programs to l conducted through the cooperation

of appropriate agencies at the local

The NAITE accepted this recommendation as a mandate that the association assume the

leadership for the preparation of a school shop-safety education textbook for use in pre-service

and in-service training of industrial arts and trade and industrial shop teachers. In 1960, the

association assumed such a leadership and as a result, the Accident Prerention Manual for Shop

Teachers6 became a reality as a professional publication of the National Association of Industrial

Teacher Educators. Members of the NAITE spent time in research and investigation; they knew

what they wanted. They needed a comprehensive text which included planning a safety program,

the place of the shop in the total school safety program. the administrator's function, the choice and

use of safety devices, safe practices; every aspect of accident prevention, theoretical and practical,

must be covered. A proposal of the Association's planning committee spelled out that each area

was to be covered by a separate chapter, and that it was to be researched and written by an

expert in that area_ The completed volume represents years of intensive effort multiplied many

times by the practical as well as the teaching experience of recognized experts. The detailed

planning and editing was under the direction of a member of the Association who had previously

demonstrated a strong interest in accident prevention in school shops. The book is available from

the publisher, The American Technical Society of Chicago, Illinois. Royalties from the sale of the

publication are paid to the NAITE for use in promoting further teacher training activities. The

table of contents of the manual includes the following items:

I.. Introduction to accident prevention.

1 Organizing an effective accident prevention program.-

1 Developing safety consciousness.

4. Preferred safety practices for school shops.

I Planning and maintaining a safe environment for shop students.

6. Inspecting for safety in the school shop.

7. Guarding mechanical hazards.

8. Using personal protective equipment.

9. Discovering and eliminating school shop health hazards.
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10. Shop t eta. liability_

I I_ Recording and repurting accidents_

12_ Utilizing national. state_ and to azencitA.

In addition, the following items are included in the publication:

I_ A bibliography_

2. 1960 Threshold Limit Values.

3. Hygienic information guides_

4. Drawings of local ventilation situations.

A study guide for the Accident Prevention Manual for Shop Teachers' is also available from

the American Technical Society for teacher education use. The guide has two major elements for

each of the twelve chapters of the manualI ) study assienments: and 2) an examination_ The study

assignments include two or three "learning progress checks" made up of ten "agree- disagree"

statements, which help the students check quickly on what he has learned from the manual and to

indicate any material requiring further study. Each question of the progress -checks includes a

reference page in the manual so that review can be easily accomplished_ The correct answers to

the progress-checks are given in the answer key provided in the study guide. The examination

for each chapter includes ten essay-type questions and fifteen multiple-choice statements_ An

answer key for the 2.xamigations is made available to teacher educators by the publisher of the

study guide.

SAFETY EDUCATION FOR ADMINISTRATORS AND SUPERVISORS

The success of the administration and supervision of an accident prevention program depends

upon skill as much as it depends upon knowledge and understanding. Basic instruction in the

elements of such a program is aimed at imparting knowledge about safety principles and creating

a proper attitude toward accident prevention. To be able to do a good safety job, school admin-

istrators and supervisors need education and training in organizing the administration, supervision,

and implementation of the accident prevention program. Leadership in providing safety education

for administrative and supervisory staffs must come from state derartments of education. This

guide has been prepared to provide necessary professional information for such a program of

instruction.

Many methods and techniques of instruction arc available for the education and training of

administrators and supervisors in accident prevention. Such methods include l) problem solving

conferences. 2) individual instruction and coaching, 3) work projects, 4) conventions, 5) pro-

grammed instruction, and 6) reading opportunities_
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Problem-Solving Conferences

The problem-soh ing conference: is a particularly et-teeth-4. method whenever a large number of

people is involved. The conference Method can yield long-range educational benefits for participants.

even though its primary purpose is to solve immediate problems. A conference is a discussion in

%%Wel a leader and a group take part: the leader directs and controls the discussion towards a

predetermined goal. with most of the ideas being developed by the group. The functions of a

conference leader include the folloning:s

Tice leader states the problem.

2. Ile encourag free discussion.

He breaks down the problem in order to facilitate discussion.

4. He makes sure that all significant points are given adequate consideration_

I He notes any conclusions that are reached.

6. He states the final conclusion in such a way that it truly represents the findings of the

group.

Individual Instruction and Coaching

Often overlooked as a method of safety education is personal discussion with individual

administrators or supervisors. When the safety specialist and the educational leader meet to discuss

accident prevention, there can result a more complete and open exchange of ideas than is possible

in a group situation. In private conference the administrator or supervisor will often express reser-

vations or doubts that he might not voice in a group meeting, thus making it possible for the safety

man to clear up misunderstandings. When the safety man meets with individual superintendents or

principals. he not only is able to instruct and coach, but is able to learn many things he needs to

know as well. Educational leaders appreciate interest in their work and are usually eager to inform

others of their particular activities. Every safety specialist should allot a part of his time to such

personal contacts.

Work Projects

Probably the best kind of safety training for educational supervisors consists of actually

doing a job that needs to be done. Small groups of qualified supervisors working with the safety

specialist can contribute toward safety by working on accident prevention. Following is a list

of suggested projects:

1. Set up inspection procedures and develop inspection checklists.

1 Develop rule books, safety instruction cards, and job procedures.
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3. Make a study of accident costs.

4. Set up and conduct safety contests of various types.

5. Develop safety training aids and exhibits.

6. Plan and conduct programs for educational meetings and for community meetings.

The value of having supervisors undertake such jobs is that they acquire a personal interest
in the accident prevention program as well as knowledge and skilL

Conventions

%nol administrators and supervisors should be given opportunities to attend regional and

state conferences. The meeting programs and especially the exhibits of safety equipment

are instructive. Experienced supervisors and safety specialists often speak at these conventions,
and provide demonstrations or exhibits of outstanding safety work. The inclusion of safety

programs at conventions of state educational associations should be encouraged by safety education

leaders. Many state and local educational agencies send their leaders to the National Safety Congress

held annually in Chicago. Its great size, elaborate exhibits, and wide variety of meetings and con-

tacts can make it a valuable experience.

Programmed Instruction

Programmed instruction is a technique used to supplement classroom and textbook methods

of safety education and training. Using self-contained teaching materials, programmed instruction

permits the student to set his own pace. The learning process is reinforced by the requirement that

the student answer questions and correct his errors before progressing with the program of instruc-

tion. The National Safety Council offers one type of programmed instruction course for the safety

training of industrial supervisors, and such a course could be used as a model for the safety education
of administrators and supervisors. Courses available from other sources use self-education techniques

for training in such subjects as management skills and communications.

Reading Material

The reading references and the bibliography of this guide provide a comprehensive listing of

books, booklets, pamphlets, magazines, periodic articles, and unpublished materials devoted to

safety subjects.
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SAFETY EDUCATION AND TRAINING OF STUDENTS

Many aspects of school shop and laboratory safety lend themselves to planned group or

individual instruction, either incorporated into manipulative instruction or presented separately.

The course of study should refer to major topics and should consider desirable methods and

techniques of teaching accident prevention. such as:

1. Individual instruction.

a. Individual demonsiation.

b.. Observation and evaluation of individuals.

c. Safety analysis of each job or operation.

d. Instructional materials showing safety precautions.

2. Group instruction.

a. Lesson plans for group lessons.

b. Plans for group instruction.

c. Films on safety.

d. Notebook work to be required.

e. Field trips.

f. Group tests on safety.

3. Additional visual aids to be used.

a. Posters.

b. Displays.

c. Bulletins.

d. Exhibits.

Safety instruction should be presented to students with the following objectives in mind:

1. Developing in each student a sense of responsibility for his own safety and that of others.
Such an objective can be gained only in an environment of self-discipline characterized by

the ability of every student to think for himself. Attitude formation is a difficult task for



any teacher, since it is based on psychological factors, such as individual differences, motiv-

ations, and emotions. All of these factors are relevant to accident prevention.

2. Helping students understand that the effective way of doing things is the safe way_ Develop-

ment of this understanding requires the services of a teacher who will continually reinforce

his teaching with accepted methods and techniques of instruction. An example of such a

technique is the use of audio-visual safety aids. Such aids are available ori a rentaE-free basis

from industry through film distributing agencies.

3. Helping students recognize situations involving hazards. The teacher who applies the principle

of "learning by doing" will find the task of accomplishing this objective a rewarding exper-

ience. "Doing" activities for students should include: a) analyzing shop jobs for the hazards

associated with each operation and then applying a control to each hazard, b) investigating

shop accidents and preparing accident reports, c) serving as safety foremen and gaining the

experience provided by completing daily report forms.

4. Helping students learn safe practices for use in meeting their own day-to-day activities.

Industry is showing increased interest in the reduction of off-the-job accidental injuries.

The school shop teacher should follow the lead of industry by trying to minimize the

number of public and home accidental deaths and making his students more conscious

of accident hazards in everyday activities.

Teaching Pracfices

Teachers will find the following practices effective in the education and training of their shop

or laboratory students:9

Use information sheets dealing with the general safety rules of the shop. Information sheets

should be short, concise, easily understandable, and of a standard size to fit each student's note-

book. The sheet is intended as a teaching device to be used during discussions of the general safety

rules, and then followed by a short quiz to determine the extent of student learning. This par-

ticular sheet should be distributed on the first day that the class reports to the shop area. It should

also be posted on the shop bulletin board.

Use information sheets dealing with the safe use of specific hand tools. These sheets are in-

tended to be used prior to or during a demonstration of a specific hand tool. Each demonstration

should be followed by a short quiz to determine the extent of student learning.

Use information sheets dealing with the safe operation of hazardous machines. These sheets

are intended to be used prior to or during demonstrations of the proper use of a specific hazardous

machine. A short quiz should follow to determine the extent of student learning.

Give periodic shop demonstrations on the proper use and care of personal protective devices

such as goggles, face shields, hoods, aprons, etc. No personal protective device is effective unless

it is functioning properly. The student must be made aware through periodic demonstrations of

the proper methods of wearing protective devices and maintaining them in an efficient condition.



Give periodic -shop talks emphasizing the importance of each student acquiring the proper

attitude towards accident prevention. The shop talk is a short and informal lecture. The shop talk

is usually not scheduled but is given as the ccca.sion presents itself_ Skilled teachers will employ

the discussion in combination with the shop talk_ This method of teaching is one of the most

effective means of developiat. safety consciousness.

Conduct field trips to industrial plants or construction jobs to study safety practices. The

field trip provides an excellent opportunity for the teacher to provide first-hand information on

the safety practices employed by the trades and industries. The trip must be planned well; con-

tact should be made with the safety director of the plant regarding the purposes of the visit.

Students must be prepared in advance so that they will know what to observe and how to con-

duct themselves to avoid interfering with the normal operation of the plant or the construction job.

Provide for visiting speakers from business and industry to speak on occupational safety and

health practices. The use of resource people from business and industry to speak to student groups

is stimulating and promotes better understanding between the school and the community. It is an

especially effective approach in revealing the seriousness of an accident prevention program for

shop students. The talk should be followed by a discussion led by the teacher directed toward a

clearer understanding of the material presented by the speaker.

Obtain safety literature from the National Safety Council or similar organizations for dis-

tribution to students as instructional materials. Commercially produced safety literature can be a

valuable means of promoting safety education. However, the teacher must provide an organized

plan for study and follow-up. The material must also be carefully screened by the teacher to

determine its applicability to the units of the course of study. Some of these materials and their

sources are listed in the bibliography of this guide.

Display National Safety Council safety posters in the shop. Safely posters are attention-

getters and are valuable as teaching aids because they visually emphasize safety practices. Posters

should be periodically rotated to maintain effectiveness_ These posters are listed and illustrated

in a catalog of the National Safety Council available to shop teachers.

Provide a bulletin board for safety bulletins, safety posters, and safety rules and regulations.

The proper use of bulletin boards helps the cause of accident prevention. Boards should be placed

where students can readily see them. They should be approximately 22 inches wide by 30 inches

long and can be centered at eye level about 63 inches from the floor. They should be attractive

and, if possible, glass covered. A bulletin board need not carry safety materials exclusively. In fact,

safety notices may have a stronger appeal if they appear on a board which also displays other

kinds of material.

Provide a safety suggestion box for student use. Many sound accident prevention ideas can be

obtained from students if they have the opportunity to express them. The suggestion box is one

means of discovering these ideas. The suggestions should be discussed and evaluated, preferably by

the shop safety committee, and plans made for their implementation.

Prepare a written safety education program for the shop. It is not enough for the teacher to

merely desire a safe shophe must plan, organize, and work hard to bring about the safe environ-



ment which he is seeking.. He must see that safe working conditions and materials are provided,

maintaineti, and safely used_ He nnist makc the teaching of safety an integral part of his normal

shop instruction. He must plan for pupil participation in the safety program in order to awaken

maximum interest and to capitalize on direct pupil experience. The only effective way to set up

such a safety program is a written plan or course of study for safety teaching.

Provide for safety instruction integrated into the course of study. Safety instruction must be

an integral part of the total structure of the course of study_ Safety material that should be con-

sidered can be classified into three broad categories: a) topics relating to shop or laboratory

routine and to the establishment of a safe and orderly teaching situation; b) safe practices per-

taining to the operation of hazardous equipment and the use of hand tools and materials; and

c) safe practices that must be observed in the performance of the operations outlined in the course

of study. Just as the teacher relies on a trade analysis to find teacher content for a course of

study, so should he rely on a job safety analysis of the hazards of a trade to determine accident

prevention ineasures_ From a legal point of view, the course of study could supply one form of

evidence to support the teacher in the event of a liability suit resulting from classroom injury.

Require all beginning students to make.a careful study of hazards in the shop or laboratory

area during the first few days of the course. This activity would consist of a student's making a

tour of the area, noting the physical hazards, and listing them on an analysis sheet. A discussion

session led by the teacher would be devoted to a detailed analysis of each hazard in an effort to

answer the question "How will you control the hazard?" or, "How can we prevent possible acci-

dents which might be caused by this hazard?"
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Films and Filmstrips

Inspirational

A glade for Safety. 20 min.. 10 mm.. sd., color and b & w, Job Corps. Staff Resources Div.,
1200 - 19th Street, N.W... Washineton, D.C. 1965
Summary: Designed to alert Job Corps conservation staff to accident potentials.

Le a Pro. 14 mitt_ 16 mm., color. Industrial Accident Prevention Association, 90 Harbour
Street, Toronto 1, Ontario, Canada. 1965.
Summary: Portrays necessity of !earning and adhering to safety procedures in industrial

operation. Especially for Canadian audiences.

Everything to Lose.. 26 min., 16 nun., sd. color. Caterpillar Tractor Co., Peoria, 111. 1965.
Summary: Dramatizes consequences of taking chances in typical shop situations.

Its Your Accident. 23% min., 16 mm_, sd., Cuier. Association of Mill and Elevator Mutual

Insurance Cos., 2 North Riverside Plaza, Chicago 60611. 1965_
Summary: Points out how emotions and attitudes can affect safety.

Instructional

Always on the Job.. 20 min.., 35 mm. film strip, sd., b & w, 1951 Air Reduction Sales Co.,
60 E. 42nd Street, New York 10017.
Summary: Basic approach to safety in electric arc welding shown in cartoon style.

Automotive Shop Safety. 23 min., 16 mm., sd., b & w, 1961 U.S. Army Pictorial Center,
35-11 35th Avenue, Long Island City, New York 11001.
Summary: Illustrates common automotive shop situations in military operations, explaining

safe procedures.

Be a Pro. 141/2. min., 16 mm., sd., b & w, 1965_ Chetwind Films, Ltd., 21 Greenville Street,

Toronto 5, Ontario, Canada_
Summary: Just as professional athletes protect themselves with good equipment and
attitudes, workers too should develop professional attitudes toward their work. Several
spectacular sports scenes.

Breathing for Others. 14 min., 16 mm., sd., color. British Admiralty., U.S. Contact-International
Film Bureau, Inc., 332 South Michigan Ave., Chicago 60604. 1965.

Summary: Demonstrates situations requiring mouth-to-mouth resuscitation. 1966



Case of the Cluttered Corner. 10 min., 16 mm., b & w, 1958 Associated Films, Inc.,

347 Madison Avenue, New York 10017.
Summary: Broken leg leads to finding out how and why the corner got cluttered.

Cause and Effect. 15 min., 35 mm., film strip. sd., b & w, 1957. Zurich Insurance Company,

i 11 West Jackson Blvd., Chicago 60604.

Summary: Typical occupational accident prevention.

Close Shaves. 15 min., 35 mm., film strip, b & w, Zurich Insuiance Co., I 1 I West Jackson

Blvd., Chicago 60604_
Summary: Near accidents are warnings of danger_

Communication for Safety Series. (4 films). National Safety Council, 425 North Michigan Avenue,

Chicago, 60611.
No. Let's Talk About Safety. 10 min., 16 mm., sd., b & w, 1959_

Summary: Talking about safety can be a helpful habit.

No 2. Take a TalkieBrief 10 min., 16 mm., sd., b & w, 1959.

Summary: Ten minutes a day devoted to safety talks.

No. 3. Setting 'Em Straight. 10 min., 16 mm., sd., b & w, 1959.

Summary: How to correct worker's unsafe habits without causing hurt feelings.

No. 4_ Let Everybody Help. 10 min., 16 mm., sd., b & w, 1959..

Summary: Cooperation comes when workers know their ideas are wanted.

Current Facts. 22 min., 35 mm., film strip, sd., 1961_ Liberty Mutual Insurance Co., 175 Berkeley

Street, Boston, Mass. 02117.
Summary- Causes of electric shock accidents from cords, appartus, and portable devices.

Don't Take CI -Lances. 131i min., 16 rim., sd., color, 1963. International Film Bureau, Inc.,

332 South Michigan Avenue, Chicago 60604.
Summary: Dramatization of the fatal result of chance taking.

Easy Does it 15 min., 35 mm., film strip, sd., b & w, 1951. Zurich Insurance Company,

111 West Jackson Blvd., Chicago 60604.
Summary: Handling materialsincludes a photo quiz.

ElectricityPrinciples of Safety. 11 min., 16 mm., sd., color, 1960. Coronet Instructional Films,

65 East South Water Street, Chicago 60601.
Summary: Points out common hazards of electricity and their causes.

Everybody's Job. 15 min., 35 mm., film strip, sd., b & w, 1953. Zurich Insurance Co.,

111 West Jackson Blvd., Chicago 60604.
Summary: How a safety committee works.

Falls. 5 min., 16 mm., sd., b & w, Contemporary Films, Inc., 267 WeFt 2.1.4.); Street, New York 10001.

Summary: Spotlights most common cause of industrial falls.



Falb Are No Fun. 10 min.. 16 mm.., sd.. b & t3, 1q57.. Associate.' Films. Inc.. 347 Madison Avenue.

New York. 10017.
Summary: cartoon treatment of situations resulting in falls_

Pus! Aid. 29 min.., 16 urn., &L. b & w. American Red Cross. 615 North Asaph Street. Alexandra,
Va., 22314 or inquire of local chapter.
Summary. Basic life saving and related skills taught "r revir-ed standard first aid course of
American Red Cross_

The Guy Behind Your Back 20 min-. 35 mm. filmstrip... sd.. b & w, 1953_ Air Reduction Sales Co..,

60 East 42nd Street, New York 10017..
Summary_ The fundamental approach to safety for operators of oxyacetylene welding and

cutting equipment. Cartoon style..

Heads You Win. 15 min., 35 mm.. filmstrip. sd., b & vo, 1954.. Zurich Insurance Company,

11 I West Jackson Blvd.., Chicago 60604.
Summary: Safety in the small shop..

H e r e s H o w. 15 min., 35 mm_ film strip, sd., b & w, 1950. Zurich Insurance Company, I I I West

Jackson Blvd., Chicago 60604_
Summary: Shows how to do various industrial jobs safely and efficiently..

How to Avoid Muscle Strains. 15 min., 16 mm., sd., b & w, Bray Studies, Inc., 729 Seventh Avenue,

New York 10019_
Summary: For industrial, school and general public.. Basics of lifting and handling for prevention

of back and muscular injury..

How to Have an Accident at Work. 8 min., 16 mm., sd., color, 1960_ Walt Disney Productions,

16 mm Film Division, 350 S. Buena Vista, Burbank, Calif_ or 545 Cedar Lane, Teaneck, N.J.

Summary: Donald Duck disregards all rules on the job and blames fate for his troubles.

Human Factors in Safety. (series of 4). 10 min. each, 16 mm.., sd., co:or, and b & w. National

Safety Council, 425 North Michigan Avenue, Chicago, 6u611, 1965..

Summary: Teaches fundamental concepts of human behavior as related to accidents.

The Key Man Series. (4 films) Associated Films, Inc.., 347 Madison Avenue, New York 10017.

No. 1. Point of No Return. 10 min., 16 mm.., sd., b & w, 1961..
Summary: Study of consequences of an accident..
No. 2.. You're the Key Man. 10 min., 16 mm., sd., b & w, 1961..
Summary: Decisions and attitudes of foreman can result in greater safety consciousness

in workers_
No. 1 Its the Little Things that Count. 10 min.., 16 mm., sd., b & w, 1961_
Summary: Editor of plant magazine finds out who was most responsible for the winning of

top safety award_
No. 4. People are the Puzzle. 10 min.. 16 mm., sd_. b & w, 1961.
Summary: Knowing your people is the key to accident prevention.



Luck. WA min., 16 mm., sd_, color, 1959_ Union Carbide Nuclear Co., P.O. Box 1410,

Paducah, Ky. 42202.
Summary: Shows how attitudes can affect worker and his job.

Matter of Degree. 13 min., 35 mm_ film strip.. sd., color, 1957. Crown Zellerbach Corporation,

One Bush Street, San Francisco 94119.
Summary: Outlines program for prevention of employer accidents.

mind Your Back. min., 16 mm., sd., color, 1965. Australian News and Information Bueau,

636 Fifth Avenue, New York 10020.
Summary: Demonstrates right and wrong methods of lifting/handling objects.

Painting Safely. 22 min., 35 mm_ film strip, sd., color, 1958_ California State Compensation

Insurance Fund, 525 Golden Gate Avenue, San Francisco 94101.
Summary: Teaches safe practices in the painting trade.

Safety for Sure. 11 min., 16 mm.., sd., b & w, U.S. Department of Agriculture, Motion Picture

Service, Washington, D.C. 20250 or loan from nearest U.S. Forest Service Office.

Summary: Presents four key voints to be taught on any job.

Safety in the Shop. 10 min., 16 mm., sd., b & w, Mogul's, 112 West 48th Street, New York 10019.

Summary: Emphasizes the supervisor's responsibility in teaching and maintaining safe practices.

Safety Management Films Series. (8 films) each: 10 min., 16 mm., sd., b & w, 1963. National Safety

Council, 425 North Michigan Avenue, Chicago 60611.
Summary: Series deals with several elements of safety management for supervisors and foremen.

No. 1_ Run the Team
No. 2. Plan for Prevention
No. 3_ Let Them Know
No_ 4. Mind over latter

No. 5. Safety is in Order
No. 6. Bare Mininzuni
No_ 7. Guard Duty
No. 8. Sell Safety

School Shop Safety. 143/4 min., 16 mm., sd., color, 1968. Film Associates, 11559 Santa Monica Blvd.,

Los Angeles 90025.
Summary: Covers the problem of developing safety consciousness in the industrial arts shop_

Shadow of Doubt. 5 min., 16 mm., sd., color, 1965. Pacific Telephone, Room 507, 620 C Street,

San Diego, Calif.
Summary: Covers supervisors role in preventing accidents.

So You're New Around Here. 10 min., 16 mm., sd., b & w, 1955. Associated Films, Inc.,

347 Madison Avenue, New York 10017.
Summary: Indoctrination of new employees in safe shop.

Stop, Look and Beware. 15 min., 35 mm- film strip, sd., b & w, 1951. Zurich Insurance Co.,

111 West Jackson Blvd., Chicago 60604.
Summary: The importance of observing warning signs.
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Woodwroking Machines. 17 min., 35 mm. film strip, sd., b & w, 1946. Associated Films, Inc.,

347 Madison Avenue, New York 10017 or regional office_
Summary_ Covers all phases of safety in the wood shop from guards and machine operation

to housekeeping and eye protection.

Working Safely in the Shop. 11 min., 16 mm., sd., color and b & w, 1953_ Coronet Instructional

Films, 65 East South Water Street, Chicago 60601_
Summary: Three essentials of school shop safety: How to keep the shop safe, how to dress,

safe operation of machines.

Personal Protective Equipment

aution Eyes at Work. 23 min.. 16 mm., sd., color, 1954_ American Optical Company, Safety

Products Division, Southbridge, Mass. 01551.
Summary: Importance of proper professional practices for adequate industrial eye protection

programs.

Eyes Right. 16 min. 35 min_ film strip, sd_, 1962_ Bureau of Safety. 20 North Wacker Drive,

Chicago 60606.
Summary: Eye protection equipment manufacture, care, and use.

Disorderly Conduct. 15 min., 35 mm- slide .film sd., b & w., 1952_ Zurich Insurance Company,
111 West Jackson Blvd., Chicago 60604.
Summary: Covers principal factors in industrial housekeeping_

It's Up to You. 11% min., 13 mm., sd., color, 1961_ Bausch & Lomb, Film Distribution Depart-

ment, Rod, ster, New York 14602.
Summary: Dramatic eye protection story which presents the stark reality of an eye injury.

Margin of Safety. 22 min., 16 min.; sd., b & w_ Modern Talking Picture Service, Inc., 332 South

Michigan Avenue, Chicago 60604.
Summary: Need for safety measures in industry, adoption of safety rules and use of safety

shoes.

No Accidents. 10 ruin., 16 mm., sd., b & w. International Film Bureau, Inc., 332 South Michigan

Avenue, Chicago 60604.
Summary: Importance of floors and machines free of shavings and litter. Also safe clothing,

shoes, and goggles.

Noise and Hearing. 30 min., 16 mm., sd., color, 1957. Mine Safety Appliances Co., Braddock,

Thomas and Mead Streets, Pittsburgh, Pa. 15208.
Summary: Series of three films which explain the effect of noise on hearing in industry.



One to a Customer. 11 min., 16 mm.. sd., b & w, 1955. Aetna Life Affiliated Co., 151 Farmington

Avenue, Hartford, Conn. 06115.
Summary: Demonstrates how protective equipment should be used in a wide variety of jobs.

Safety Shoes, Postively our Most Neglected Article of Clothing. 22 min., 16 mm., sd., color.

Lehigh Safety Shoe Company, Emmaus, Pa., 1965.
Summary: Satirical treatment of use of foot protection in industry.

Take Your Choice. 121/2. min., 16 mm., sd., color, 1964. Detroit Society for the Prevention of

Blindness, 51 W. Warren Avenue, Detroit, Mich. 48201.

Summary: Eye protection in high school chemistry laboratory.

Tools: Hand and Power

A New Approach to Saw Safety. 12 min., 16 mm., sd., color, 1958. Brett-Guard Corporation,

100 South Van Buren Street, Englewood, N.J. 07631.

Summary: Features sponsors see-through guard.

Design for Safety. 26 min., 16 mm., sd., b & w, 1952. U.S. Department of Labor, Bureau of

Labor Standards, Washington, D.C.
Summary: Safety integrated in engineering courses. Deals with machine guarding and other

safety materials.

Don't Drop your Guard. 10 min., 16mm., sd., b & w, 1951. Aetna Life Affiliated Cos., 151 Farm-

ington Avenue, Hartford, Conn. 06115.

Summary: Demonstrates protection provided by different types of machine guards.

The Grinding Wheel. 20 min., 16 mm., sd., color, 1964. Norton Co., Publicity Department,

Worcester, Mass. 01606.
Summary: Care, use, storage, and dressing procedures.

Grinding Wheel Safety. 20 min., 16 mm., sd., color. Norton Co., Publicity Department, Worcester,

Mass. 01606.
Summary: Principal causes of wheel breakage. Need for proper guarding. Care and selection

based on ASA standard safety code.

It Didn't Have to Happen. 14 min., 16 mm., sd., b & w, 1951 International Film Bureau, Inc.

332 South Michigan Avenue, Chicago 60604.

Summary: Careless or self-assured worker who scorns use of guards and safety devices on

woodworking machines endangers life.

Lock and Tag. 23 min., 16 mm., sd., color, 1957. Calvin Company, 1105 Truman Road,

Kansas City, Mo. 64106.
Summary: Dramatizes isolation of equipment being repaired.



Machines. 7 min., 16 mm., sd., b & w. Contemporary Films, Inc.., 267 West 25th Street, New York

10001 or 614 Davis Street, Evanston, Ill. 60201.
Summary: Reconstructs the steps that led to fatal accident caused by carelessness and handling

machinery.

Safe in Hand. 20 min., 35 mm. film strip, sd., b & w, 1946. Associated Films, Inc., 347 Madison

Avenue, New York 10017_
Summary: How to pick and use right tool safely.

Safety Depends on You. 131/2 min., 16 mm., sd., b & w or color, 1959. Public S--zrvif...g Films, Inc.,

6626 Romain Street, Hollywood, Calif. 90038.
Summary: Covers all general hand tool safety precautions.

Sharp as a Razor. 151/2 min., 16 mm., sd.. b & w or color, 1959. Public Service Films, Inc.,

6626 Romain Street, Hollywood, Calif. 90038.
Summary: Sharp cutting tools are safe when used properly.

Fire Prevention and Fire Safety

Extinguish that Fire. 25 min., 16 mm., sd., color, 1965. Los Angeles City Fire Department,

217 South Hill Street, Los Angeles, Calif_
Summary: Shows classes of fires and how to handle appropriate types of extinguishers.

Are You Sure. 14%2 min., 16 mm., sd., color, 1962. Associated FiLms, Inc., 347 Madison Avenue,

New York 10017 or regional office.
Summary: Fire employees think they caused serious industrial fires. Each reviews his

careless acts.

Cause for Alarm. 13 min., 16 mm., sd., b & w, 1950. Associated Films, Inc., 347 Madison Avenue,

New York 10017 or regional office.
Summary: What to do in case of fire.

Flacmables Engineering. 261/2 min., 16 mm., sd., color, 1960. The Protectoseal -pany,

1920 South Western Avenue, Chicago 60608.
Summary: Flammable liquids and their use. Also fire prevention principles applied to handling.

Know Your Fire Extinguishers. 201/2 min., 16 mm., sd., color, 1950. Factory Mutual Engineering

Corporation, 1151 Boston-Providence Turnpike, Norwood, Mass. 02062.

Summary: Which extinguishers suitable for different types of fires.

Waterlog, Master of Fire. 37 min., 16 mm., sd., color, Rockwood Sprinkler Company, 38 Harlow

Street, Worcester, Mass.
Summary: How waterfog controls flammable liquid and the principle and operation of

equipment.
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Flammable Liquid Fire Safety. 20 min.. 16 mm., sd., color, 1956. Factory Mutual Engineering

Corporation, 1151 Boston-Providence Turnpike, Norwood, Mass. 02062.

Summary: Shows right way to handle liquids and importance of using safety containers and

approved equipment.

POSTERS AND CHARTS

Poster Directory. National Safety Council, 425 North Michigan Avenue, Chicago 6061i. 1966-67

Summary: Miniatures of all posters available from the Council, 58 p.

Safety Graphs. National Safety Council.
Summary: Illustrated safety talks on 22 occupational safety subjects.

Safety in Shops. Industrial Arts Packet No. 3. 3M Company, Box 3100, St. Paul, Minn. 55101.

Summary: Packet of 25 charts for overhead projection.

CATALOGS AND DIRECTORIES

American Medical Association, "Disaster Medical Care Films." The Association, 535 North Dearborn

Street, Chicago 60610. 46 p.

Associated Films, Inc., "Free Loan Films Sales and Rental Subjects." Associated Films, Inc.,

347 ?Madison Avenue, New York 10017. 70 p.

Coronet Films, "Coronet Films." Coronet Films, Sales Department, Coronet Building, Chicago 60601,

128 p.

Encyclopedia Britannica Films, Inc., "Catalog," 425 North Michigan Avenue, Chicago 60611.

3M Company, "Visual Products, School Catalog." Visual Products Department, 2501 Hudson Road,

St. Paul, Minn. 55119. 23 p.

Modern Talking Picture Service, Inc., "A Catalog of Business and Professional Films." Modern

Talking Picture Service, Inc., 3 East 54th Street, New York 10022. 12 p.

National Safety Council, "National Directory of Safety Films," (annual). 425 North Michigan Avenue,

Chicago 60611.
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Society for Visual Education, Inc.. "Educational Film Strips." 11:e Society, 1345 Diverscy

Chicago brib14.. b4 p_

United Stitt Atomic Eriergy Commission_ 16 mm Film Catal he Commission, Washington, M.C.

20545_ 63 p.

U.S. Department of Agriculture. "Flints." Agriculture Handbook No. 14. Superintendent of

Documents, U.S. Government Printing Office, Washington. D.C. 20241_ 86 p.

University of Illinois.. "Safety and Driver Education Films." The University, Champaign, 26 p.
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APPENDIX A

A Master Plan Format

for

Accident Prevention in School Shops and Laboratories

State Level

I. Objectives:

A_ General objectives

These must be clearly expressed and understood so they may give direction to the

organization, administration, and implementation of the program_

B. Specific objectives_

'these statements should deal directly with the specific aspects of the program, such as:

1_ Safety legislation.

2_ Accident reporting.

3_ State inspections.

4. Dissemination of safety information_

5_ Data-gathering and reporting.

6_ Safety standards and policies.

7_ Safety education activities.

IL Relationships with other agencies.

Detailed statements should be included, describing the nature of the relationships with such

agencies as:

A. Local school districts.

B. Educational institutionscolleges, universities, etc.
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C. Cooperating governmental agencies:

1 Departments of lab-or and industry.

7. Health services.

D_ Cooperating safety agencies:

1. National Safety Council

2. American Society of Safety Engineers_

3. National Society for the Prevention of Blindness.

LI. National Commissioi. on Safety Education of the National Education Association.

HI. Organization pattern__

The pattern should be indicated in an outline form as well as graphically in a chart form. The

distinctive elements of this pattern should include the:

A. Chief state school officer_

B. Safety director or coordinator_

C. Safety steering committee.

a Subject area specialists.

IV. Functions.

Each of the functions of the state organization should be described in complete detail. These

should include the following:

A. Legislative functions:

Preparation of accident prevention legislation.

2. Presentation of accident prevention legislation.

3. Preparation and dissemination of statements of policy to accompany enacted legislation.

B. Inspectional functions:

1. Preparation of policies concerning inspections of school shops and laboratories.



Dew !torment of inspectional procedunm

3. Securing cooperation of state inspectional agencies.

4. Administration of inspection pro:ssam-

C_ Fact- gathering functions:

I. Preparation of policies rerding accident records and reports.

2_ Development of accident reporting procedures.

3_ Administration of accident reporting program.

4_ Dissemination of accident facts to local and national agencies.

V. Responsibilities of individuals_

A. Chief state school officer_

1_ Has full responsibility for the accident prevention program on a state level_

2_ Holds subject matter specialists responsible for the program in their fields of endeavor.

3, Authorizes necessary expenditures for the program.

4_ Passes on safety policies as formulated and recommended by the safety committee,

subject matter specialists and others_

B. Safety director or coordinator:

I_ Represents the chief state school officer on the state safety steering committee.

2_ Serves in a staff capacity without line authority_

3_ Coordinates the accident prevention activities on a state level_

4_ Keeps and analyzes accident records and reports.

5_ Conducts activities for stimulating and maintaining the interest of state and local

education staff members.

6_ Serves on the state safety steering committee as secretary.

7. Issues periodic reports showing safety performance and accident trends.

8. Advises the chief state school officer on accident prevention matters.
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C. Safety steering committee:

1. Formulates safety policies and recommends their adoption by the chief state school

officer.

Works to obtain s by having its approved recommendations put into practice.

3. Arouses and maintains the safety interest of the state and local staffs, and helps

them understand that "safety is everybody's business."

4.. Provides an opportunity for free discussion of accident problems and preventive

measures.

Assists the chief state school officer to evaluate the accident prevention program.

6.. Advises and counsels the safety director on accident prevention policy matters.

D. Subject area specialists.

1. Work with the safety steering committee: safety director, and chief state school

officer on all matters pertaining to accident prevention in their respective areas of

education.

2. Assist in developing proper staff safety attitudes and practices.

3. Make suggestions for eliminating the unsafe practices of teaching, and supervisory

personnel.

4. Cooperate with the safety steering committee and the safety director in the operation

of the state program of accident prevention.
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APPENDIX B

A Master Plan Format

for

Accident Prevention in School Shops and Laboratories

Local Level

I. Objectives.

A_ General objectives_

These must be clearly expressed and understood so they may give direction to the
organization, administration, and implementation of the program.

B. Specific objectives.

These statements should deal directly with the specific aspects of the program, such as:

1. Local safety regulations.

2. Accident reporting.

1 Shop and laboratory inspections_

4. Accident records and reports. -

5_ Safety education activities.

II. Relationships with other agencies.

Detailed statements should be included, describing the nature of the relationships with such

agencies as:

A. State departments of education_

B. Educational institutionscolleges, universities, etc.

C. Cooperating governmental agencies:

1. State department of labor and industry.

2. Health services.

3. Municipal fire departments.
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a Cooperating safety agencies, such as:

1. National Safety Council_

1. Local safety council.

3_ Local chapter of the American Society of Safety Engineers_

4_ Local Red Cross chapter_

III_ Organization pattern_

The pattern should be indicated in an outline form as well as graphically in a chart form_

The distinctive elements of this pattern should include the:

A_ Local superintendent of schools.

B. Safety director or coordinator.

C. Safety steering committee.

D. School principals.

E. Subject area specialists.

F. School shop and laboratory teachers.

IV. Functions

Each of the functions of the local organ=; ation should be described in complete detail.

These should include the following:

A. Inspectional functions:

1.. Preparation of policies concerning inspections of school shops.

1 Development of inspectional procedures.

3. Securing cooperation of state inspectional agencies.

4. Administration of inspection program.

B. Fact-gathering functions:

1. Preparation of policies regarding accident records and reports_

2. Development of accident reporting procedure.



S11

3. Administration of accident reporting program.

4. Dissemination of accident facts to state agencies.

V. Responsibilities of individuals.

A. Local superintendent of schools:

Has full responsibility for the local accident prevention program in school shops

and laboratories.

1 Holds teachers responsible for the safety of all students under their jurisdiction.

Authorizes necessary expenditures for the accident prevention program.

4_ Passes on safety policies as formulated and recommended by the safety steering
committee, safety director, department heads, teachers, and other.

5. Participates in the accident prevention prognm as recommeiided by the steering

committee, safety director, and others.

B. Safety director or coordinator:

I. Formulating, administering, and making necessary changes in the accident prevention

program.

2. Submitting directly to he school administrator regular monthly, weekly, or daily

reports on the status of the accident prevention program.

3. Acting in an advisory capacity on a!' matters pertaining to accident prevention as

required for the guidance of the school administrator or the safety committee.

4. Maintaining the accident record system, making necessary reports, making personal

investigation of fatal or serious accidents, investigating accidents, and checking

corrective action taken by teachers or other personnel to eliminate accident causes.

5. Supervising or closely cooperating with subject-matter supervisors in the safety

training of students.

6. Making personal inspections for the purpose of discovering and correcting unsafe

conditions or unsafe work practices before they cause accidents.

7. Maintaining outside professional contacts to exchange information with others and

to keep the accident prevention program up to date.

8. Making certain that federal, state, or local laws, ordinances, or orders, bearing on

safety are complied with.



9. Securing necessary help or advice from state labor departments or insurance carriers

on matters Nrtaining to the safety and health of students or other school personnel.

10. Starting activities that will stimulate and maintain teacher and student interest in

accident prevention.

11. Controlling or supervising fire prevention and fire-fighting activities where they are

not the responsibility of specific departments.

12. Setting standaids for safety equipment to be used by school personnel.

C. Safety steering committee:

I. Arouse and maintain the interest of school administrators, supervisors, and teachers

and to help them understand that safety is everybody's business.

2. Arouse and maintain the interest of students and convince them that they are

largely responsible for accidents and that their cooperation is needed to prevent them.

1 Make safety activities an integral part of operating policies and a function of operation.

4. Provide an opportunity for free discussion of accident problems and preventive

measures.

I Discuss and formulate accident prevention policies and recommend their adoption

by school administrators.

6. Discover unsafe conditions and practices and determine remedies.

7. Work to obtain results by having its administration-approved recommendations put

into practice.

D. School principals:

1. Have full responsibility for accident prevention on the school level.

2. Hold teaching staff responsible for the safety of all students.

3. Actively and openly support the accident prevention program of the school.

4. Establish and endorse an accident prevention program on the shop or laboratory level.

E. Teachers:

1. Incorporate safety instruction in the course of study.
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2. Give instruction on hazards and accident prevention specific to the parlicular school

shop or laboratory.

3. Give instruction and promote activities which will lead to accident prevention in

future employment.

4_ Foster student cooperation in accident prevention_

5_ Follow all safety practices personally_

b_ Keep informed about modern and accepted safe practices in the subject field.

7_ Revise shop facilities to provide for optimum safety conditions. Give special attention

to a) shop layout, b) utilities and building services, c) equipment and tools, d) storage

and handling of materials.

8. Carry out recommendatioos of the administrator for improving safety instruction or

safe working conditions.

9. Devise and enforce safe housekeeping procedures.

10. Provide for use of necessary personal protective equipment.

11. Develop specific safe practices and regulations.

12_ Make recommendations to administrators for improving shop safety conditions.



APPENDIX C

An Outline

for a

School Shop Safety Program

I. Objectives_

These must be clearly expressed and understood so they may give direction to the teaching

for example: is a major objective to prevent accidents in the school shop only or to so train

the student that he will avoid accidents after he enters employment and in his future non-

vocational activities_

A_ General objectives applicable in any shop or laboratory..

B. Specific objectives applicable to a machine shop_

IL Layout and facilities of the shop

A listing of the physical features of a shop, both structural and movable, will permit an

analysis of hazards, methods of prevention and the necessary related instruction. Each item

listed can be elaborated on as necessary for more detailed consideration. Such a listing can

be used for the more general purposes of the administrator as well as for a basis for specific

action by the teacher while the class is in action. It not only points up the establishment of

a safe environment but also indicates specific teaching activities.

A. Floor plan drawn to scale:

1. General shop space, adjoining auxiliary rooms, tool storage, and group seating

arrangements.

2. All principal items of equipment.

3. Aisles, work areas, traffic areas, exits, and passageways.

4. Location of sanitary facilities, lockers, heat and power sources, fire protection,

other safety equipment, and waste disposal.

B. Inventory of operating equipment which involves accident hazards to operators and

to others.

1. Lathes.

NOTE: This outline was extracted from Accident Prevention Manual for Shop Teachers,

William A. Williams (ed.). Chicago: American Technical Society, pp. 54-59.
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IV. Description of equipment used for the protection of the student_

This portion of the inventory of a school shop safety Fromm is concerned with items to be

provided for the student or for his environment, or %villa environmental requirements to be

met. It consists of deterrents and safeguards to protect students from unavoidable hazards.

The following list may be expanded and/or adapted to apply to a specific shop in a specific

school.

A. Personal protective equipment and clothing:

I. Safety gogeles, face shields, and helmets.

1 Gloves.

1 Shoes.

4. Coveralls and aprons.

B. Fire protection equipment:

I. Fire extinguishers.

2. Fire alarms and sprinklers.

Fire blankets.

C. Dust collection and fume exhaust.

D. Machine and power transmission guards.

E. Sanitary facilities.

F. Painting for better seeing.

G. Provisions for waste disposal.

H. Adequate lighting

L Protection against electrical hazards.

V. List of safe practices and regulations.

Students need guidance in safe shop behavior. Much of this guidance can be incorporated

in predetermined safe practices to be followed. A listing of student orientation procedures,

general safe practices of wide application and statements of specific safe practices can form

a catalog of accident prevention procedures for thz student and an important part of a

program for the teacher.



A. Orientation of the student to tIze shop:

1_ Analysis of student records for evidence of mental and physical handicaps.

2. Acquainting the students (either group or individual) with layout and equipment_

3. Regulations concerning entering and leaving the shop_

4.. Regulations concerning clean-up and dismissal_

B. General policies for safe operation:

Conduct and attitudes.

2_ Appropriate clothine._

3_ Personal hygiene and cleanliness_

4. Lifting and carrying..

5_ Materials loading and storage_

6. Good housekeeping.

7.. Fire prevention and drills.

8_ Use of tool storage facilities and store rooms.

9.. What to do in case of an accident_

10_ Acceptable practice for moving about the room_

I I_ Disposal of scrap and waste.

C. Specific statements of sat' practices and precautions in operating particular machines

in the machine shop.

D. Specific statements of safe practices and precautions in the use of tools and materials

peculiar to the machine shop_

VI. Safety instruction plans.

Many aspects of school shop safety lend themselves to planned group or individual instruction,

either integrated with manipulation instruction or segregated in separate lessons. The course of

study should make reference to major topics and consider the most desirable methods of

teaching safety.
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A_ Individual instruction:

I_ Individuzl demonstration.

.._. Observation and evaluation of individuals_

3_ Safety analysis of each job or operation_

4. Instructional materials showing safety precautions.

II Group instruction:

I_ Lesson plans for group lessons_

2_ Plans for group instruction..

3. Films on safety.

4. Notebook work to be required.

5. Field trips.

6. Group tests on safety.

C. Additional visual aids to be used:

1_ Posters.

2. Displays.

3. Bulletins_

4. Exhibits.

VII_ Description of student participation in the safety program.

Actual student participation and activity can provide motivation and effective informal

instruction in a safety program. The type of activities listed below can help students to

become interested in and to believe in safety. They tend to accept activities, with consequent

learning, when they become real participants.

A. The student safety foreman.

B. The safety committee.

C. Safety contests.



D. Safety meetings.

E. Safety news for the school paper.

F. Visits to safety exhibits and industrial safety conferences.

VIII. Policy for making accident reports and analyses.

Accident reports and the analysis of accidents are usually required and follow established

practices of the school system. However, they can also provide direction to the accident

prevention program by indicating real occurrences and oroblems.

A. Accident report forms.

B. Accident analysis for prevention purposes.

C. Accident records on problem students.

This Guide was prepared by the Pennsylvania State University under a contract with the

U.S. Office of Education. Dr. William A. Williams, Professor of Industrial Education at the

Pennsylvania State University, an expert in the field and author of other related safety pub-

lications, planned and prepared the manuscript.

Walter M. Arnold
Assistant Commissioner for-

Vocational and Technical Education



APPENDIX D

Acknowledgment of Safety Instruction and Pledge

I have received the SAFETY iNSTRUCTIONS regarding the operation of the following power
driven machines. I fully understand the importance of these rules and rulations and I am fully
aware that the violation of any one of them may endanger myself and others.

ly teacher has demonstrated to me the proper methods of using each machine listed below
and has pointed out the safety precautions necessary to avoid injury.

I have demonstrated ;ny ability to use each machine listed below in the presence of my
teacher. I understand the safety precautions involved and understand how to insure my safety
through the proper use of the machines. I am confident that I can operate these machines
safely. When in doubt about the operation of any machine, or other equipment, I will consult
the teacher before proceeding.

(Name of each machine to be written in by the pupil only after he has passed the safety
tests and demonstrated his ability to use it.)

I

5

Name of Mac line Date 1 Student's
Signature

Teacher's
Initials

I

I have passed the tests covering safety in the shop and the use of the above listed machines.

I promise to observe the SAFETY INSTRUCTIONS and to follow the instructions given in
the demonstration. I may use the machines only after I have been properly instructed in their safe
use, and have had the approval of the teacher. I understand that the use of machines in this shop
is voluntary on illy part.

School Signed
Pupil

Date
Teacher



APPENDIX E

Sources of Help

National Organizations

American Insurance Association. Engineering and Safety. $5 John Street, New York City 10038

Educational, statistit=1, and engineering service organization. Materials include inspection

blanks for checking lire hazards. standards, and recommended practices_

American Medical Association. 535 N. Dearborn Street. Chicago. 60610

Concerned with industrial nursing. workmLn's compensation and rehabilitation, occupational

dermatoses and industrial opthalmolegy. Published materials_

American Mutual Insurance Alliance, Accident and Fire Prevention Department, 20 North Wacker

Drive, Chicago, 60606

Technical safety data and materials.

American National Red Cross, 17th and E Streets, N.W., Washington, D.C. 20006

First aid texts and courses, instructor's manuals, charts and other teaching materials.

Visual aid.s, such as films and posters available through local chapters.

American Petroleum Institute, Safety and Fire Protection Services, 1271 Avenue of Americas,

New York City 10020

Safety and fire protection manuals related to petroleum industry_

American Society of Safety Engineers, 5 North Wabash Avenue, Chicago, 60602

Professional society for safety specialists. Many local chapters have active assistance programs

for schools.

American Society for Testing and Materials, 1916 Race Street, Philadelphia, Pa. 19103

Sponsors research in the properties of engineering materials and develops standards, including

specifications and test methods.

American Welding Society. 345 East 47th Street, New York City 10017

Materials dealing with proper and safe use of welding by industry.
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Association of Casualty and Surety Companies. Accident Prevention Department, 110 William

Street. Neu York' City 101R8

Pamphlets covering a tide range of subjects to meet needs of specific industries and job

categories.

Department of Labor. 14th Street and Ccnstitution Avenue, N.W.., Washington. D.C. 20216

Wide variety of publications dealing with occupational safety. List of publications available.

Factory Mutual, Division of Associated Fzctory Mutual Fire Insurance Companies, 1151 Boston-

Providence Turnpike, Norwood. Mass. 02062

Tests and lists fire protection equipment for approval, assists in development of better
standards, conducts research in industrial fire protection, conducts courses on fire safety in

industry.

Illuminating Engineering Society, 345 E. 47th Street, New York City 10017

The scientific and engineering stimulus in the field of lighting. Materials on all phases of

Industrial Hygiene Foundation of America, Inc., 4400 Fifth Avenue. Pittsburgh, Pa. 15231

Gives direct professional help to member companies. Assists companies in development of

health programs. Contributes to technical advancement of industrial health and hygiene

through research, investigation and allied activities.

International Acetylene Association, 205 East 42nd Street, New York City 10017

Technical publications dealing with calcium carbide, acetylene and allied products.

Manufacturing Chemists' Association, Inc., 1825 Connecticut Avenue, NM., Washington, D.C. 20036

A trade organization for the chemical industry: publishes valuable information on chemical

safety.

National Commission on Safety Education, National Education Association, 1201- I 6th Street, N.W.

Washington, D.C. 20036

Magazines, bulletins, pamphlets, checklists, posters for all levels of education and all aspects

of safety education.
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National Fire Protection Association, GO Batterymarch Street, Boston, Mass. 02110

Clearing house for information on fire protection and fire prevention. Technical standards

are widely accepted by state and municipal governments.

National Safety Council, 425 North Michigan Avenue, Chicago, 60611

Accident prevention programs. materials and technical assistance. Wide variety of materials

for all aspects of accident prevention_ Books, pamphlets, data sheets, technical releases,

films. posters, etc. Conducts National Safety Congress each October.

National Society for the Prevention of Blindnizs, 16 East 40th Street, New York City 10016

Materials, consultation and technical service for conservation and utilization of eyesight in

industry. Sponsors conferences and courses for lay and professional groups. Sponsors "Wise

Owl Club of America."

New York University, Center for Safety Education, Washington Square. New York City 10003

Courses, research and materials on all phases of safety education and accident prevention.

Public Health Service, Department of Health, Education, and Welfare, Washington, D.C. 20202

Division of Accident Prevention offers materials and consultation service on accident

prevention programs.

Underwriters' Laboratories, Inc., 207 East Ohio Street, Chicago, 60611

Maintains laboratories for examination and testing of devices. systems, and materials to

determine their safety. Safety engineers regard the Underwriters' label as a requisite when

they purchase fire, electrical, and other equipment.

United States of America Standards Institute, 10 East 40th Street, New York City 10016

The national standards body in the United States. Prime purpose is to provide the machinery

for an orderly and voluntary method of establishing recognized United States of America

Standards. Standards are generally accepted as minimum requirements by safety engineers.



APPENDIX F

Model School Eye Safety Law

A sample legislative bill, containing the essentials for basic eye protection among school

laboratory and shop students, teachers, and visitors, has been drawn up by the National Society

for the Prevention of Blindness, Inc. as a guide for all organizations and individuals interested

in visual health and safety.

With a three-state nucleus, the NSPB hopes for a cross-country wave of state laws requiring

students, teachers, and visitors to wear eye protection in school: vocational, industrial arts,

and chemical-physical science courses or labs. The State of Ohio was the first to pass such

legislation in 1%3, and similar laws have been approved in Massachusetts and Maryland in

1964.

THE NSPB SAMPLE BILL:

An act to enact legislation requiring all students and teachers to wear eye protective

devices when participating in certain vocational, industrial arts, and chemical-physical courses

or laboratories.

Be it enacted by the legislature of the State of
SECTION L Every student and teacher in schools. colleges. and universities participating in any

of the following courses:

(Al Vocational or industrial arts shops or laboratories involving experience with:

1. Hot molten metals;
2. Milling, sawing, turning, shaping, cutting. grinding, or stamping of any solid materials:

3. Heat treatment, tempering, or kiln firing of any metal or other materials;

4. Gas or electric arc welding;
5. Repair or servicing of any vehicle;

6. Caustic or explosive materials;

(B) Chemical or combined chemical-physical laboratories involving caustic or explosive

chemicals or hot liquids or solids; is required to wear industrial quality eye protec.tive devices

at all times while participating in such courses or laboratories. Such device:, may be furnished

for all students and teachers, and shall be furnished for all visitors to such classrooms and

laboratories. Sf,,,ch devices may be purchased in large quantities and sold at cost to students.

and teachers.

"Industrial quality eye protective devices," as used in this section, means devices

meeting the standards of the United States America Standards Institute Safety Code for

Head, Eye, and Respiratory Protection, Z2.1-1959, promulgated by the United States

America Standards Institute, Inc.
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The National Society for the Prevention of Blindness, Inc. is the only national voluntary

health agency devoted exclusively to sight conservation through a total program of research,

community service and public and professional education. Publiimtions, posters, films, lectures,

charts, and advisory service are available on request. Working nationally and through state affil-

iates, it has headquarters at 16 East 40th Street, New York, N.Y. 10016.

NOTE: As of March 10, 1966, the following states have passed school eye safety laws based on

NSPB's Model Law: Alabama, Arkansas, California. Florida, Illinois, Iowa, Maryland,

Massachusetts, New Jersey, New York, Ohio, Oklahoma, Pennsylvania, South Carolina.

Texas. Otah, and Virginia.



1)1111 pr4.-sses.

Machin.

4. Shapers.

5. Power saws.

grinders.

7. Furnaces.

Heit treating equipment.

9. Arbor presses.

10. Vises.

I). Surface and bench plates.

12. Welding equipment.

13. Sheet metal cutting and forming equipment_

14. Melting and casting equipment.

15_ Other machines and major pieces of equipment_

C. Inventory of hand and portable tools which involve accident hazards:

1. Hand tools.

Files, wrenches, hammers, pliers, snips, saws, scrapers, screwdrivers, gages, measuring

instruments.

2. Portable power tools.

Electric drills, electric grinders.

D. Description of building services which involve accident hazards:

1. Lighting- adequacy and condition.

1 Heating.

3. Ventilation.



4. Dust collection.

5. Fume exhaust.

6. Electric power supply.

7_ Gas.

8_ Compressed air.

9_ Hoists and tracks.

Shop operation and maintenance.

A consideration of the details of the routine of operation and management of a complex

school machine shop or general metal shop will bring to mind sources of specific hazards,

as well as necessary and effective teaching procedures related to most of these categories.

A_ Description of method of storage and handling of materials and tools:

1. Storage of raw stock_

2. Storage of unfinished work.

Handling material in the shop.

4. Safety in the storing and management of tools.

a. Handling tools.

b. Checking tools for defects.

c. Hanging and mounting tools.

d. Orderly checking tools in and out.

B. Housekeeping procedures:

I. Care of floors, stairs, aisles.

2. Care of rags and waste.

3. Care of oils and solvents.

4. Shop cleanliness and clean-up.
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NATIONAL STANDARD SCHOOL SHOP SAFETY INSPECTION CHECK LIST
Preparta by +be Joist Safely Conniff,* of flit

AbfElICAN VOCATIONAL ASSOCIATION NATIONAL SAFETY COUNCIL

INTRODUCTION
A safe enrrec=ent is an medal pat of the school shop safety of/n-
eat= progr. The safe curs4--comamt n3 cdst only if hamets are
ducorenx1 and corrected tSo rater and fregnerd inspections by
school pesee=1advitnisuators, teaches and vt-tdrok Safety "pee-
tionst are to detezThe if everytlizng ss isthrscrory.
Inspecta=s nosy be made at the request of the bort of education. :be
school admiation or upon the initiative of the leather.. Some

commend - d-aan upon the cop se =Vice of wofesseems.1
sefey cogir=s. inspeeers of state labor departments. 'rmance
companies and 1=1 =fey comma:* to smpplimt and cce:= 'M-
spentiens by schocl personnel.
The National Stands d School Shop Safey Inspection Check List
seco===ded by the Presidents Cacfcence on Inelmerial Safety is
an objective invention puce...nre for the school slop.

DIRECTIONS
WHO INSPECTS?
This rain depend open kcal policies. It .=dad, however,
that shep teachrrs and studentsthe student safety engineer andfor
.enders wifely commiruce---paracipate in mak:n" g regdar inspecticns.

WHEN TO INSPECT?
As *thinE=1.* safety inspecti should be made at the begieraing
of every =tool I.= or semester. More frequent h.ispennacas =ay

HOW TO INSPECT?
Inspections shorekl be well pu.ed in advance.
Inspnctions shoald be systematic and th=rugh. location that =ay
contain a ham.rd should be overlooked.

FOLLCW-UP
The current report ilson1:1 be compared with previous records to de-
termine provest. The report should be studied in terms of the acci-
dent situation so that special attendee can he even to those concli-
bons anti locations are acdderat produm-s.
Each unsafe condition should be cccrected as soon as possible as

This not only tends to share r=pcow.r.Trty but seinnetle..es a Invader
'Mteme in the maintenance of a see school zhop.

be acivisaNe.

Inspection struld be clear =6 cordse, but with =r4cr;e4it
explanse'orr to make each fix i="Avn=lerct
rsgr-vget-tl.

armada= with accepted local -rcedures.
A definite policy should be established in retard to taring mazeials
and egoipea out of seriice bees= of tmsaf con64.-ms.
The inspeices report can be used to advantage as she aubjee for
rtaff sed doss elis=saior...

CHECKING PROCEDURE
Draw a circle around the awropria" te Ptter, using the following lte st-hP-rks-

S Satisfactory (needs no attend=)
A cAoceptable (nee" some aemden)
UUnsatz-cfd-rosy ineyfs attention)

RecommendaBons should be made in all MILS where a ''`U" is circled. number applicable (as D-2).
Space is provided at the end of the form fur rach Dedg- In most categories, spice is provided for listing of standards, require-
Mae the its covered by the recorrm-...ndar:ent, using the code meats or regulations *hies have local application coly.

A. GENERAL PHYSICAL CONDITION
I.

conform

...ai'pok=t so ss to

S A U
Machines. beaches, and other are arranged

to good safety practices

2. Condition of stainvoys S A U

3. Coin -Bon of srsles S A U

4. Condition of Boors S A U

S. Condition of walls, windows, and ceiling 3 A U

6. Ilbtrfr;ration is safe, sufficient, and well placed S A U

7.. Ventilatt.cm is adequate and proper for conditions S A U

S. Temperature control S A U

9. Fire extinguishers are of proper type, adequately supplied, prop-
erty located and realntained S A U
10. Teacher and pupils lenow location of and how to use prop= type
for various fires S A U
11. Number and location of exits is adequate and properly identi-
fied S A U

12. Proper procedures bare beat formulated for emptying the roan of
pupils and telling adequate precatrtions in case of cmergendes S A U

13. Lockers are inspected regularly for clatnliness and fire hazards.
S A 11

14. Locker doors are kept dosed S A U

IS. Was are clear of objects that might fall S A U

16. Utility lines are properly identified S A 17

17. Teachers lmow the procedure in the event of fire including noti-
£cation of the fire depute:cat and the evacuation of the buricring.

S A U

18. Air in shop is free from excessive dust, smoke. S A U

19. S A U

20. S A U

21 S A U

22 S A 1J

23. Evaluation for the total rating of A. GENERAL PHYSICAL
CONDITION S A U
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B. HOUSEKEEPING
L Gencal appearance all to =1.el:2CM S A U

2. Ad....nlr-e and prerA-r s nage space for toes and me-mials.
S A U

a.. P..=ther axe kept orderly S A U
4. Corners we clean and Fear S A U

S.. Sped.al tool =IL in ce..icy arenr..nion, aed Ivories:el at benches
and razes S A U

5. Tool, supply- te:21..ror mates al. rooms as cedm'y _ 5 A t.

7- Site ..t scrap boxes are xi:nide& C A U

C. Scrap sock is put in =op boxes promptly S A U

S. Matf-r,.ols are scored sec gas ccrlerly and sir1e occasion S A i7

V. A spring lid metal no=iner is provided for slats and oily XXV.
S A X3

IL AI waste rnr.mial' s FP. SI are crocnin;y ;eared in the
S A LT IS. Astectone sioczte faelities for Mci.S.- equip :m=2. ctn. not inCCIZtale:11 me CSC S A U

C. E9,71M-1317 tesslitaail

. 22-2 wrmral scithes ace car-'y ace:ea:ix' to opm.e..se_
S A

5. A see 'tacked .46-" ahem 'MsLP-vir-rxr is cot of the =ca.
S A U

7 Ern a= are used for e.caM'ng -uipsnent. S A U

& Nonskid =as axe provided wo=d S A U

9. Maclines sec in see worki.ng =nation. S A U

Kr- Madic.= are =Jaded to cmcply with :-.=mican Sundards As-
sods:ion and local sues cede S A U

IL Adeute supesr:a. inn is cuirAained when students xe ma-
chines and dangerous toohi S A U

12.. Too are kept sharp. clean and sa safe working cod= S A U

IL AZ hos1zg Zerices are in safe operating amati= . S A

14. Maclacs are shut stoble S A U

12. Containers for oar rags and warte neatmials are frequently and
inuarly =peed S A U

13, Dang=o= -materials arc r-ored in metal cabinets S A U

14. Machines bare ix= cola- loud- S A U

IS. Safety cans Inc provided for 42,"""*.hir liquids S A U
16, Boa storage of &ascots materials is ccorsdd outside of the
main brilsling S A U

17.. A toe-board or =MD; around a II:11=airle used for storage or
amber' t f=Mties S A U

16.

17.

18.

19

20. .....-valnaE4m for the total raog for C. EQUIPhlEIIIT S A U

S A U
S A U

S A U
S A U

D. ELECTRICAL INSTALLATION
IS. Materials are stared in an orderv., and safe tion on t is L All switches arc a:ix:Lased
sac canine S A U

S A U

2. gni= is a =SEC' car-L-1;1 swi.x.is for ill of the clem-ical i staBa-
19. El 2":"."2bit liquids are not used for cleatir* 4 purposes S A lions
20. Floors are free of oil, water and foreign inateria. I S A U 3- E3ectricsi eartleta seal o."="ts are properly :dead-Sad.. S A U

21- Floors, scans, windows, and ceilings are cleanel perixrically. 4. All electrical ettecon cords ran in safe condition and art not
S A U curia; cumssive loc4; S A U

S A U

22.

23. S A U

24. S A U

25. S A U
26. Evaluation for the total rating for B. HOUSEREEPDIG S A U

C. EQUIPMENT
1. Machines are arranged so that workers are pronnaed from hazards
of other Tri2riiirtert, passing students, S A U

2. Danger zones are propnly indicated sled guarded S A U

3. All gears, moving belts, are protected by permanent =donne
guards S A U

4. All guards are usod as much as possible S A U

c ore within =ay reads of the CpC2113:7.
S A U

Electrical motors and enc.pdx-mt are wired to comply with the
National El sc Code S A U

7. Individual cut-off switches are provided far each macEne.
S A U

8. Machine, arc provided with r.verload and undericad controls by
magnetic pushbutton controls S A U

9. No temporary wiring in evidence S A U

10. S A U

11 S A U

12. S A U

13 S A U
14. Evaluation for the total rating for D. ELECTRICAL IN-
STALLATION S A U
asminamamas, -aims



E. GAS I

3. Gas Cart to *xi:car:axis ss rezulace:f so that ahem apphance valve 1-3-

ss :.lined = f o a t h e f a m e s are n o t to., high- ... . . S A V
22- Gas appgrew = propely incrilseed with asbestos cc crier in-
sr...lating miavial f-ens tables, "nches, adjacent =Ca, or other :lam- i

4 . 1 , i e S A Us L'fk

3. No gas base is cord where pipe ctemectiece could be made.
S A U

4.. Gas appances have been adjured se that they may be Eg-V-ed
wXvont =due t-cv..."11 S A U

Snadzests b s-e be isevocted when .5.113=. g gas app. -..sances to
Eght the snatch first bdore turning eat the gas S A U
E. Tice are no gas leaks, arcs is any odor of gim detrztable any
pint elf the shop S A U
7. Shop instraction has 1 v-.Trn etc:seeming the fighting of gas
fmnaces operating with both air and gas under -e S A U
S. When Eghting the gas forte, ;wog;,41 are worn S A U
9. When lighting the gas f=., the following procedure is used.
(a) bent the (b) tom on the gas; (c) drop the match is the

is top of the fm..ram.. S A
10. in shutting down the gay lm-sas.e. the gas valve is closed before
the air valve S A U
11 S A U
12. S A 13
23. S A U
14 S A U
lc Evaluation for the total rating for E. GAS S A U

F. PERSONAL PROTECTION
2. Goggles or protecUVe shields are provsded and required for all
work where eye hazards exist S A U
2. If individual goggins are not provided, hoods and goggles are
pronerly &..sinfectel. before use. S A U
3. Sladds and goggles arc provided for eioetric airkr-Ng S A U
4. Rings and other jewelry are removed by pupils when working
in the shop S A U
5.. Proper kind of wearing apparel is worn and worn
the job being done

ProPerly for
S A U

6. Legtir.gs, safety shoes, etc., are worn in special classes such as
Itamdzy. ec., when needed S A U

7. Rpfetztors are provided for dusty or toxic atmospheric condi-
tions such as when spraying in the finishing room S A U

Z. Provisions are made for droning and sterilizing respirators.
S A U

9. Students arc examined for safety knowledge ability.. S A U
10. Sleeves are rolled above elbows when operating machines.

S A U
11. Clothing of students is free from loose sleeves, flopping ties, loose
each, CtC. S A Ill

12. S A If

F. PERSONAL fccreiNtai

S

S

S A U

E.'vers for the total eating nei 1- -PERSON'AL PROTECTION.
S A U

G. INSTRUCTION
1. Shop Safely ass uccght sis an =zegral pert of each tendiMg unit.

S A U
2. Safety ruts are posted parzioularly at each clang= s=Een-

S A IJ
3. Printed safety :elm are grixes each student S A U
4. Pe is take a safety pledge S A U
S. Use of a safety inspector S A U
6. Use of a stet.= shop safety committee S A U
7. Use of safety contests S A U
S. Motion and:or suede Elms on safety are used is the insuuetiees_

S A U
9. Use of smggestion box S A U
W. Use of safety tests S A U
11.. Use of safety posters S A U
12. Tares on safety arc girt= to the awes by industrial ins=

S A U
13. Tours are taken of industrial plants as a mews of studying
safely practices S A U
24. Periodic safety inspections of the shop arc made by a student

S A U
1S. Men from industry make safety inspections of the shop S A U

16. Student shop sgetycommittee ierrestivat= all accidents S A U

17. A proper record is kept of safety instructions which are given,
preferably shormg." the signature of student on tests given in this
area S A U
18. Rotate students on the Shop Safety Committee so that as many
students as possible have an opportunity to participate.. S A U
19. S A U
20. S A U
21 S A U
22. S A U
23. Evaluation for the total rating of G. INSTRUCTION S A U

EINNINSIMP

H. ACCIDENT RECORDS
1. There is a written statement outlining the proper procedure when
and if a student is seriously hurt S A U
2. Adequate accident statistics are kept S A U
3. Accidents are reported to the proper adrnini teat re authority by
the instructor S A U



2.43

H. ACCIDENT RECORD {mama)

4. A copy of etch :cozies= report is En1 sith the State Depar==t
of woe: S A U

5- Accidszst reports are analyzed for instroctit=s1 1.--oscs and to
furnh the basis fccr c.1=isatica of hamre.a S A U

I.
1.

L

3_

FIRST AID
An ad---zatcly s-ocked first aiid tabInet is provided..-

The Eest and is ad=lescred by a c---f-ified 'r-reifetal

S A
S A
sad.

U

U

The school has Cdrals c.-- "...2-ified to ae,...enr-er first
S A V

6. S A U
4.

S A U

7_
S A U

s.
S A U

Z.
S A U

6.
S A U

9 S A U
7

S A U

Evaluation for the total rating of IL ACCIDZNT RECORDS-
S A U L Evaltztion for the total rathag of L FIRST Mr..1..... S A U

RECOMMENDATIONS

Code No.

I
I

For additional copies in packets of 50 send S1.00 to National Safety Council. 425 North Michigan Avenue. Chicago, Ill. 60611
Stoc& No 473 73

t -.d OSA



INDEX

A

Access. safe 104-105
Accident, definition of 17
Accident sequence 13-14
Accidents

reportable 156
recordable 157

Administering accident prevention programs 54
Administration, principles of 54-57
Alarm systems 145
Analysis, hazard 93
Authority, exercise of 64-65

B

Benefits, accident prevention
immediate 2-3
intermediate 3

long range 3
Biological agents 130-131

C

Case stories 10-11

Charts 74
Chemical agents 129-130
Committee, safety

local steering 38
purposes 48-49
policies and procedures 49
state steering 35
types 50

Competition 72
Cooperating agencies 51-52
Corrective action 68

D

Detroit Public Schools, accident data 4-5
Disability .

permanent partial 18

permanent total 18

temporary total 18

Disinfection 138
Documentation 73-77

E

Education, safety 165

Education. safety, for administrators
and supervisors 172-174

Electrical accidents
causes 122-123

prevention 124-126
results 121

Electrical safety 84-85

Electromagnetic radiation 131

Emergency action plans 142-143

Enforcement 65-66
Environment control 133-134
Equipment care and operation 83-84
Equipment placement 103

Evacuation, building 144-145

Exposures, types
ingestion 133

inhalation 132

skin contact 133

F

Face shields 138

Facility design 99-100

Fault of person 15

Fire prevention and extinguishment 116-121

Fires
causes of 117-119

classification of 119-120

conditions for 116-117

control of 120

Fire safety 85

First aid 86, 146

Forms 76-77

Forms, accident report 157-158

G

Goggles, cover 136

Guard requirements 111-113

Guarding, machine 108-113
Guards, types of

automatic
fixed
interlocking

Handling, manual

H

105-106



Ilazards
finding
knot% ledge of

remedies. applying
remedies. selecting

Hazards. physical

6S -41

6:6

69
69
I 6

Hazards. special 104
Health hazards

classification I '9-132
control 133-134
types of exposures 131-133

Helmets 137
Housekeeping 84. 126

objectives of 126-127
practices 127-129
responsibilities for 127

I

Injury types 17-18

Incentives 69-71
Inspections 80-81

checklists 151-152
inspectors 149-150
procedure 150-151
types 147-148

Instruction, techniques of 81-83

L

Leg =al aspects 13

Lifting 105-106
Lighting 101

Listening 58

M

Machine guarding 108

Maintenance
for safety 113-114
preventive 114-116
routine 114

Manual handling 105

Master plans 30
Moral aspects of accident prevention 12

Motivation techniques 71-73
Motives and incentives 69-71

N

National Safety Council accident data 5

Nip points. in- run9ing 109

Noise 131

0

Organization. principles of 30-34
Organizational structure 34

local organization 37-40
state organization 35-37

Organizing for accident prevention
Orez.nizing. steps in

local 42-43
state 40-41

p

Personal service facilities 102

Personal protection 86-87
Personal protective equipment

clothing 141

eye and face 135

hand, foot, and leg 139

head and ear 139

respiratory 140-141

Physical agents 131

Placement of equipment 103

Pledge, safety 77
Point-of-operation hazards 109-110
Policies

characteristics 43
kinds 43
written 45

Practices, safety 80
Preventive action 66
Principles of administration

,thangins.7. conditions 54
communication 56
human factor 59
leadership training 58
policy making 62 -61

rationale for plannino, 60
records 56
research 55

standardizing 63



Principles of administration continued
standards of performance 55

technulogilmi change 59-60
Principles of organization

assignment of function 31
authority to perform 32
decentralization 32
excessive units 31

line of authority 33
master plan 30
number of individuals per supervisor 33
organizational structure 31

over-attention to detail 33
planning participation 30-31

related function 32
report only to one supervisor 34
responsibilities assigned 32
skills and talents utilized 33

Problem of accident prevtntion 4

R

Reciprocating motion 109

Respiratory devices 140-141

Responsibility
administrator 45-47
safety specialist 47-48

teacher 48

Reporting, accident 152-162

Report forms, accident 157-161

Reports, accident 81

Right way to accident
prevention ?il.

Rotating motion 108

Rules and regulations 91-92

S

Safety education for
administrators 172

shop students 175

supervisors 172

teachers 170-172

Selection of tools 102-103

Sequence of an accident 13-18

Spa ..:e allocation 100

Speaking 57

Specialist, safety
responsibilities 47-48
subject area, local 37-38
subject area, state 35-37

Spectacles 136-137
Standards, safety

local shop rules 91-92
regulatory 88-89
sclf-applied 90-91

Statistics 75
Storage of materials and tools 106-108
Supervision 65
Systems approach 18-27

T

Teacher education for safety
Olivo 170-171

NA1TE 171 -172

Teacher responsibilities 48
Temperature extremes 131-132
Traffic flow 104
Training of students 175-178
Training, safety 166-167
Transmission, power 108

Transverse motion 109

U

Unsafe act 15-16

U.S. Department of Labor
work injuries to minors 6-12

USA Safety Standards 90
USASI 91

V

Ventilation 101

Visitor's permit 77


