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Jtat(munt of th krob1un 

àpproximat1y ar&i &o tht author' wae e:p1oyd to 
tuach iarm echanio In the íayiard Unior 111h choo1. Thì 
farn mechanics c1asss were eGtabiishìd in the rear of cabinet 
shop. one of the rnachi.nes used for cabinet work weru 1octd 
in that portion of the shop ßiven over to farm mechanics. 

ith three classes a period working on the sa;re rnachiriec, 
the accident hazard was incruaaed. system of teaching the 
8afe operation of machines had to bø deylsed such that it could 
be put across effectively in the author s class without prevent- 
Ing the other classes frcnn workiri at the sanie time. It had to 
be a system in which all 5tudnts participated so that every 
student could 1eirn to operate the miichines safely. To further 
compicatc the prob1tm the enrollment increased until the shop 
now houses four full-time teachurs six periods a day with class 
loads of from twenty to twenty six pupils x:r hour per teachcr. 

The solution to the pro ].em surned to be to develop safety 
tests, safetr ranuals, and film strips for the ttachers to use 
In giving class instruction in ìafc operaLin practica on the 
machines. The 8tudy, therefore, ws entitled Visuai :duoation 
as an dd to :..afety Instruction in the Generai Shop. 
ethod Used 

4ev.ral rrethods were used for gathering the inforr:ation 
for the study. letter of transmittal and questioniaire 
were sent to two hundred Lchools in th utate of California in 
which a general shop prorar wa conducted. The ¿;nera1 shop 
teachcrs were vry cooperativo in &endin copies of their safety 
tests and/or rules. 
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The writer is incmber of t '.alifornia .ricu1tura1 
Teacher's As3ociution. This av an oportunity to contact 
personally the farm rmucharuic& toachurs at stato and rtiona1 
mGet±nß. any CIÍ'Oty tst5 Ntru oUtaind in this raunnur. 
rjhQ machines used in the furm sìop and In tht junora1 sho 
are similar. Thorfore, af\ty tt for thu carne Lnachin&3 
rit into the safetj prorwr for oither shop. 

Additional safety tests were obtainud frori tiic tnneapo1i8 
school system through 'r. C. K. Lus, :uptrvisor of £ndu3trial 
rts in that city, from thcï report on safety of the California 

?rincipal's ssociation, and from an Jose tate, Chico t,ate 
and excs ricultural Coilee. 
Findings 

The general shop tsachtrs are in Crt*rncnt to what 
constitutos safe ooratin practicus ori thu rrìac.inuG. he most 
cornionly used visual id is thu poster. 21ier aru vert' tw 
films or fiTh strips to be obtained on teaching safe oxrating 
practicts in the General shops. The teachtrs c not able to 
obt:in matrial of' this type which is specific to be 
usef'til in a safety proCram. 

There,some visual aids which could be used by r'oru tcacher. 
'everal aids siple to construct arid which should be usc1 more 
universally are the afety zones, museum spectuens, color areu, 
fences, screens, and sinu. - 

Tcachcrs expect the student to know the nswere to safety 
questions without ivin them sufficient instruction and 
reference material. o test or rulo was accompanied by ex- 
planitory, reference material for student uso. 

. ummar 

The enrollment in our hil school classes is increasing. 
The demand for skill classes is also i icruusin arid is still 
further intensified now by the national emergency prorum. 11 
of these factors make the problem of tvi individuai iristructio 
of safe opuratin practices a major one. . well oranizod 
visual proram will conserve teacher and pupil time. 

Visual aids in the general aìop will assist tri putting ov..r 
a safety program. These aids supplement the demonstration to 
the point that te teacher is assured each student cari seo 
exactly .ow to operate t1 machine 3fely. 

ihe film strip is rather inexpensive. Lt is neither too 
technical nor too complicated a process for the average teacher 
to learn. The ones made by the teacher may not he as cood 
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photographically but should be better pedaoical1y than thoce 
made commercially. The film strips can be mudo to fit the 
machi. ne s and the te. chi n 

¿ 
co rid i ti o ris i n the te a C icr a sho p and 

to illustrate the points that, in the experience of the tucher 
give the students the most trouble. 

The safety manual is a way of repeatin the reasons for 
operating the machines safely. hen the manuals arc read befort filling out the testc, the ancers are given more thought, 
arid fewer students fail to pass thu safety test the first time 
with a perfect score. 

The safety tent is a way of chocking UI) on the student to ascertain if' he has absorbed the information imparted. 

are: 
.eusonu for using a film strip as well as the denonetrat1or 

1. any students are actually more interested in atchirig 
the machine run than in watching and making u3e of 
the demonstration. 

2. hero are always a f who are not paying attention to 
a demonstration. 

: 3. tuachr demonstrating [fluet operate the machine 
..: 

safely and can not watch the student's reaction while 
L ho is demonstrating the operations. 

. 4. The machines make a good deal of noi.:e; consequently 7 it is hard for the student to hear what is being said. 
5. 'any timos lt is hard for all the students actually 

to see what io taking placo In the demonstration. 
The film strips duvelopid in this study wore found to mL;ct 

thc problems satisfactorily. It is hoped they may be uceful 
to others in similar situations, either directly or as an 
incentive to make othur5 that will still further improve upon 
the teaching of' safe practices in the school shops. 
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VISUAL EDUCATION AS AN AID 
TO SAFETY INSTRUCTION 
IN TUE GENERAL SHOP 

CHAPTER I 

INTRODUCTION 

This study is intended to be a follow-up of the 

thesis of Laurence Pitcher, "A Study of Safety Education 

in the California Secondary School Shops, with Recommen- 

dations." The purpose of Mr. Pitcher's thesis was "to 

determine the status of safety education in the secondary 

school shops of California and to organize objectives and 

materials for teaching safety education with the regular 
1 

industrial arts work." His thesis did an excellent job 

of determining the status of safety education in the 

secondary school shops. The purpose of this study, how- 

ever, is to refine further the materials for teaching 

safety education in the general shop and to attempt to 

devise a method of presenting this material by the use of 

certain visual aids. It is realized that an attempt to 

correlate all of the visual aids capable of being used is 

too large a problem. 

1 
Pitcher, Laurence. A Study of Safety Education in the 
California Secondary School Shops, with Reconiinendations. 
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Early Develqpments in Safe Education 

Safety education is really as old as the human race. 

We cannot imagine a time when parents did not caution their 

children. Later safety education was taken care of in the 

guild system by the training of apprentices. This worked 

well in simple crafts or in a relatively simple set-up. 

With the change from the apprenticeship system to meet 

the needs of industry after the Industrial Revolution, 

there was an increase in accident hazard and a lag in 

safety educatIon.2 This resulted in killing, maiming, 

and crippling many people. Industry lost money from the 

loss of time on the job by trained individuals who were 

injured. This resulted, in 1912, in the banding together 

of industrial concerns into the National Safety Council, 

a cooperative service organization, and similar state and 

local organizations 

Insurance companies and commissions became interested 

in. the problem and aroused public interest in campaigns 

for safety. Legislation was passed affecting hazards in 
4 

industry and In the school shops. Many industrial 

companies put very good safety programs into effect in 

their plants. They did this by hiring safety engineers, 

2 
Bennett, C. A. History of Lanual and Industrial 
Education up to 1870, pp. 11-28. 
DeBlois, Lewis. Industrial Safety Organizations, p. 15. 
Ibid., p. 174. 
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making films showing the hazards, providing safety foremen, 

giving training in first aid, using safety posters, and 

numerous other safety devices.5 In spite of this, there 

was an increase, not a decrease, in the number of accidents. 

For the past generation the American public and 
organizations engaged in the study of accidents 
and in efforts to bring about their reduction 
have been concerned with the ever increasing 
scope and severity of accidents and their vital 
significance as an economic problem.b 

The social and economic seriousness of the accident 

situation is indicated by the fact that in 1936 approxi- 

mately 110,000 persons were killed and the cost of these 

deaths was 33,759,OOO,0OO. The number and costs were 

higher than in any previous year in the history of the 

United State 

This seems to bear out Pitcher's findings. He found 

that in 1930 accidents were on the increase. His statistics 

show that all forms of accidents have increased at an alarm- 

ing rate since 1913.8 

Because of mechanical invention and its effect upon 

the major aspects of our industrial, commercial, and home 

lIfe, mass production has placed the smaller types of 

5 
Ibid., pp. 85-131. 
6Payne, E. George. Contemporary Accidents and Their Non- 
Reduction, Journal of Sociology, Sept., 1937, p. 19. 

7lbid., p. 19. 
8Pitcher, Laurence, op. cit., p. 12. 
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machinery of every conceivable nature within the reach of 

the average citizen. This has had the effect of increas- 

ing the accident hazard in the school shop because the 

school has been able to purchase many tyea of small 

machines. 

The school shops are now faced with the problem of 

teaching safe operating practices on more machines. 

Classes in the "general shop" are growing larger because 

of increased school enrollnt. This means that methods 

of instruction must be improved to care for the problem. 

Early Developments in Visual Education 

As far back as trace of man is found there is evidence 

in caves, on the sides of cliffs, in ornaments, and in 

other places that primitive man attempted to convey ideas 

by means of pictures drawn, carved, or painted. Later, as 

man became more civilized, he improved this method of 

communication; he discovered other means of conveying his 

ideas. He modeled clay, sculptured stone, engraved on 
metals, made better paints and paint brushes. Thus science 

evolved and took an active part in the art of coìtmirnication. 

The blackening action of silver salts was discovered, 

and methods of' applying these discoveries were worked out. 

9 
Judd, Charles H., Federal Aid to Education, School and 
Society, May, 1939. pp. 557-562. 
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The flat picture was evolved with the experiments of 

J. Nicephore Niepce, who produced the first permanent 

photograph. Daguerre and Niepce, working together, dis- 

covered and worked out a process which they called the 

Daguerrotype. This process was a complete success, but 

required nnxch skill and practice. 
About the same time an Englishman by the name of 

Ta].bot discovered a process which they called the Calotype. 

This gave a negative, and copies could be made by contact 

printing. 

Later, Maynard discovered what he called the Collodian 

Process which was used by photographers for a number of 

years. This process was improved by R, L. Madox, who 

replaced the collodian with gelatin. This started an 

intensive amount of work on the gelatin emulsions until 

finally George Eastman invented a process for continuously 

coating first paper and then flexible film in rolls,10 

While the discoveries in the field of light sensitive 

materials wore taking place, let us see what was happening 

to the camera. It was evolved from the camera obscura, a 

cumbersome fixed hut, into a box with a lens and diaphragm. 

lo. 
Encyclopedia Britannica, Vol. 17, pp. 800-802. 



To Bapista Porta usually goes credit for discovering the 

camera obscura and for using a convex lens with it. Others 

improved it, adding several lenses and a diaphragm. 

The original aim of the pioneers in photography was 

to fix the image of the camera obscura. The earliest 

experimenters used it, but, at the time of Niepoe, Daguerre 

and Talbot, smaller box cameras were used. Some of the 

first cameras made for the Daguerreotype process used 

folding bellows. The Eastman Company brought out the 

first roll film cameras. These have been widely copied 

and improved mechanIcally and optically. 

Photography is the discovery of no one man. It is 

the culmination of discoveries of many scientists and is 

continually improvIng» vVe have many types of films 

sensitive to different colors and capable of producing 

colors. We have the modern camera available for use in 

the school. It is compact and easily operated. WIth a 

highly corrected lens and well built shutter, this 

instrument is capable of transmitting ideas beyond the 

wildest dreams of the primitive artist and is capable of 

becoming a fine teaching device. 

il 
Ibid., pp. 819-820. 



Need and Value of' Using Visual Aids to Train in Safety 

One realizes that life is becoming more complex; that 

the store of human knowledge is becoming greater day by 

day. The time is past when one mind can hold all the know- 

ledge of man. Those engaged in the teaching profession 

must concern themselves with the devising of time saving 

devices to aid students in learning and remembering the 

store of human knowledge. This can be done by taking 

advantage of every contribution of modern science and 

applying it to pedagogical problems. If this is not 

done, the school will not keep pace with the times. 

ttNot to endeavor to keep pace with life is little less 
12 

than educational suicide." 

Many teachers have at some time tried to describe an 

unknown object to a student only to realize how difficult 

it is to create a teaching situation in such an attempt. 

Here is one of the places where correctly constructed and 

used visual aids would have aroused interest. Time could 

not only have been saved but better teaching could have 

been accomplished. 

The factor of interest on the student's part is of 

importance in the learning process. Dorns says: 

12 
Dorns, Anna May. Visual Instruction in the Public 
School, p. 9. 



A satisfactory educative procedure must move 
forward with due economy, and demonstrate its 13 
efficiency in promoting teaching and learning. 

Every teaching situation must provide many concrete 

types of appeal. Visual aids may be set up to create an 

appeal; to interest the student in learning the lesson to 

be taught. 

Time can be saved in the teaching of a lesson by the 

use of visual aids. There is an old Chinese proverb 

stating that, "One picture is worth ten thousand words." 

Though this cannot be taken literally, one realizes that 

more information often can be gained in a short period of 

time from a picture than from the printed page. Dorns 

says, "We do know that a few moments of intensive study 

of a good picture will bring correct information that it 

might take ten times longer to gain from a long printed 
14 

account.tt 

Hoban, Hoban and Zisman say, lf school instruction 

is to become more meaningful, visual aids must be used to 
15 

enrich and vary the pupil's concrete experience." This 

is needed in safety education where the tendency is to 

become overconfident with continued use of shop equipment. 

13 
Ibid., p. 15. 

1gIbid, p. 21. 

'Hoban, Hoban and Zisman, Visualizing the Curriculum, 
p. 9. 



The value of a visual aid depends on how closely it 

approaches experiences and on the nature and extent of the 

pupilt s previous experiences. If it can be connected with 

actual experiences, it can do tb things a visual aid. 

should do and be an actual help in shortening the learning 

16 
process. 

16 
Ibid., pp. 21-22. 



CHAPTER II 

TEE PROBLEM 

Statement of the Problem 

Approximately six years ago the author was employed 

to teach Farm Mechanics in the Hayward Union High School. 

The farm mechanics classes were established in the rear 

of a cabinet shop. Some of the machine tools of the 

cabinet shop were located in that portion of the shop 

given over to farm mechanics. This meant that students 

taking cabinet making would use machines in the area 

designated as the farm mechanics shop. Because of the 

expense of changing the machinery and because of the lack 

of' space, the Board of Education decided not to move the 

machines. They planned eventually to erect a separate 

farm shop building. 

The shop enrollment that school year was approxi- 

mately two hundred. This necessitated the employment 

of a third teacher who was to do part-time work in the 

saine shop space. The shop program had to be revised 

because of the shortage of tools and space. 

The writer found that the farm shop had to be 

organized as a "general shop" program, using a practical 

type of project fitting farm needs. The lack of space 

and the noise of three classes a period working in one 
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room would not allow much time to be spend in individual 

instruction. 

With three classes a period working on the saine 

machines, the accident hazard was increased. A system 

had to be devised for teaching safety in the author's 

class which did not prevent the other classes from working 

at the same time. It had to be a system in which all the 

students participated so that every student could learn 

to operate the machines safely. 

To make matters worse, the enrollment and demand in- 

creased until the shop now houses four full time teachers 

six period8 a day, with class loads of from twenty to 

twenty-six pupils per hour per teacher. 

The way to solve the problem seemed to be to develop 

safety tests, safety manuals, and film strips for the 

teachers to use in giving class instruction in safe opera- 

ting practices on the machines. This study, therefore, 

was entitled Visual Education as an Aid to Safety 

Instruction in the General Shop. 

The Purpse_ of the Stu 

The purpose of this study is to construct and develop 

visual aids for safety instruction in the general shop. 

In doing this, the author will use Pitcher's thesis and 

recommendations as a logical starting point. An attempt 
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will be made to bring the safety instruction up to date 

by developing visual instruction units ori, safety and safe 

practices, to supplement demonstrations, the safety erigi- 

neer, and the posters suggested by Pitcher. 

While Pitcher presented an excel].ent stu.dy of safety 

17 
education in the California Secondary schools, new 

techniques have been developed SinCO his thesis was 

accepted. These will be taken into consideration in 

the present study. 

It is realized that an attempt to correlate all of 

the visual aids capable of satisfactory use is too large 

a problem. In this study the emphasis will be placed on 

the film strip as an aid to safety instruction in the 

general shop. 

Iiportance of the Problem 

In industry it was found that protective devices 

alone did decrease the rate of industrial accidents. 

ttAn intensive, applied, never ceasing, safety education 

program was found to be and is today, indispensable-- 
18 

an integral part of every well organized industry." r- - 

Pitcher, Lawrence. op. sit., p. 9. 

18Sankley, C. L., Journal of Education Psychology, Sept., 
1937. Safety From an Industrial Point of View, p. 49. 
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It is reasonable to assume that the same philosophy 

would apply in the general shop. With the younger indi- 

divual contacted in the general shop, probably it is even 

more necessary to develop safety habits by using a compre- 

hensive, never ceasing safety program. 

The safety program is particularly necessary in 

California. In this state there is a tendency for the 

court to grant judgnients against the school and teacher, 

in case of an accident. The usual basis for suit is 

negligence on the part of the school or the teacher. A 

good safety program, therefore, is a protection to the 

teacher as well as to the student. 

Relation of Visual Education to the Problem 

Industries have developed many visual aids to help 

them in solving their safety problems. They make effective 
19 

use of visual aIds in safety campaigns. The school 

curriculum is prone to lag behind socia]. developments. 

We can see the value of that phase of the visual program 

in industry and should apply the same technique to the 

school curriculum. 

19 
Reitz, Arnold W, Visual Aids in Safety Education, 
p. 272. 
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Because of the complexity or the program in the 

coinprehenive general shop, it is desirable to have a 

good set of teaching aids, visual and otherwise. In 

the general shop" plan of organization, the students 

are divided into groups and rotated at regular intervals 

to new jobs and different types of work. This makes the 

problem of safety varied for both the teacher and the 

student. Because of this and because of the fact that 

in demonstrating safe practices the teacher cannot be 

certain that each member of the group can see what takes 

place, sorne sort of visual aid is needed to supplement 

the demonstration. 

In demonstrating safe operating practices on a 

machine, it is necessary to operate the machine. This 

often makes lt hard for the class to hear what is said. 

Many students will be more interested in watching the 

machine run than in the demonstration itself. The author 

feels the logical procedure would be to give safety tests 

to the class, demonstrate safe operating procedures on 

the machines, study the safety manuals, and then show the 

film strip on the machine in use. The next step would be 

to have the class complete the safety tests, as recom- 

mended by Pitcher. 
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Procedure inWritng the Thesis 

In limiting this thesis to the film strip, the author 

is referring to the 35 mm double frame strip. This is 

chosen as the most practical visual ad for the shop for 

several reasons. In the first place, the 35 xmn film 

strip projector is one of the most satisfactory in- 

expensive projectors. They may be had at a cost of 

twenty dollars and up. Another reason for picking the 

35 mm film strip is the small size of the projector and 

the film. They can easily be stored out of the way and 

away from dust and dirt. The 35 mm camera is one that 

is easily obtained. It ranges in price from twenty-five 

to five hundred dollars. It is possible to do good work 

with a fairly cheap camera. This gives the teacher an 

opportunity to construct this particular visual aid 

completely. 

The photography itself might be better if it was 

done commercially, but it probably would be pedagogically 

stronger if filmed by the teacher. It is entirely practi- 

cal for a teacher to take the pictures, develop the film, 

print the positive film strip, and develop this positive. 

This is a standardized procedure and can be learned by 

anyone wishing to take time for practice. Reversal film 

(35 mm direct positive) may be used and the printing 
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process can be eliminated. The film strips illustrated 

in tuis thesis were taken with a Contax II camera and. 

printed in a Leitz Eldia printer. There are many makes 

of cameras and printers on the market suitable for this 
purpose. This particular combination is just the author's 

choice. Many others probably would do equally well with 

use and practice. 

The questionnaire method of gathering information for 

this study was designed to find what visual aids were be-. 

ing used to help put over a safety program in the general 

shops of California. The letter of transmittal and the 

questionnaire used by the author are found on the follow- 

ing pages. 



Hayward, California 
July 22, 1939 

Dear Sir: 

I am trying to devise a better method of 
teaching safety in the general shop and would like 
your help and cooperation. 

I am working out film strips of' the safe oper- 
ating procedures on the i.chines found in a compre- 
hensive general shop. Would you be kind enough to 
send me a copy of your safety tests in the enclosed, 
self-addressed, stamped envelop. I would like to 
base the filming on a survey of the existing safety 
tests. At the sane time, I am trying to work out 
tests to go with the film strips. If the film strips 
and tests seem worth while, I will make them available 
for distribution. 

Will you kindly underscore the answers on the 
following questionnaire and return it with your tests. 

GG:DW 

Sincerely, 

Dale V. Waifron 
Hayward Union High School 
Hayward, California 

(C oF) 

16 
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Q.UESTI ONNAIRE 

UnderlIne your answers. 

:i.. Which of the following do yu have available for use 
in your school? 

filin strip projector opaque projector 
movie projector stereopticon 
slide projector bulletin board 

2. Which do you have for use with your projector? 

screen daylight screen projection tunnel 

3. Which of the following safety education materials do 
you have on hand for shop use in. your school? 

film strips slides 
movies posters 

4. In thich of the following do you have lists of 
sources available on shop safety? 

film strips slides 
movies posters 

5. WhIch of the following can you borrow from local 
business concerns on safe operating practices in 
the shop? 

film strips slides pictures 
movies posters 

6. Are any of the following materials on safe operating 
practices in the shop made in your school? 

film slides movies film strips posters 

7. Do you have ready for use a camera suitable for making 
film strips? movies? slides? 

8. Which of the following do you use at your machines as 
an aid to safety? 

posters color areas screens 
lines fences 
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Q.UESTIONNAIRE (Cont'd) 

9. From vthich of the following organizations does your 
school receive posters on shop safety? 

National Safety Council 
State safety organizations 
Local safety organizations 

10. Do you make a practice of taking your classes on 
field trips in industry and are these trips 
beneficial from a safety standpoint? 

yes no 

11. Do you display at each machine a specimen showing 
the minimwim length of stock to be worked at that 
machine? 

yes no 



These questionnaires were sent to two hundred high 

school general shop departments in the State of Calif- 

ornia. Most of the shop departments, then returning 

the questionnaire, included their safety tests and 

manuals. The safety tests and manuals used in this 

thesis were based upon the material received and on the 

20 
information in Pitcher's thesis. 

20 
Pitcher, Lawrence, op. cit., p. 9. 



CHAPTER III 

A VISUAL SAFETY PROGRAM IN 
ThE GENERAL SHOP 

The Film St4Q 

The film strip is a strip of 35 mm film consisting 

of positive pictures capable of projection. There are 

two methods of obtaining this positive filin strip. One 

method is to take the pictures on 35 ni reversible film 

and have these proce3sed by a film processing laboratory. 

Within the last few months Eastnmn Kodak Company has de- 

veloped a satisfactory, direct positive, panchroìnatic 

film which yields transparencies when handled like 

ordinary negative material. The other method is to take 

the pictures on 35 mm negative stock and print them on 

the positive film by the enlarging or contact printing 

process. This method has several advantages over the 

"direct positive" or reversible film process. In the 

first place, it is less expensive. The author finds 

that by buying film in 25 foot, 50 foot, or 100 foot 

rolls and loading the film cartridges in the dark room, 

it is possible to take and develop the negative for less 

than three cents a picture. This Is evidently about the 

average cost, as Dent states that by buying film in bulk 

a miniature camera picture runs about three cents in 
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cost.21 There is another advantage to using the negative 

filin and printing the filin strip by the contact mt 

method. With the cost of negative material lower, one 

can afford to tske piCtures from several positions of 

the saiie machine and then make a positive print of 

these negatives which thow to best advantage what one 

is trying to illustrate. Also, by using the negative- 

positive print system of making film strips, one can 

pick the best negatives and arrange them in proper 

teaching order. The next step after making the nega- 

tives would then be to make the contact prints in the 

strip, selecting the best negatives and printing them 

in proper order. 

When the reversible film is used, care in planning 

the sequence of shots is necessary. This may make it 

imperative to change the lighting arrangements and 

camera set-up several times to preserve the teaching 

sequence, which might easily be different from the 

natura]. shooting sequence. It is, of course, possible 

to splice the reversible film but it is not advisable 
to have too many splices in a filin strip. The spliced 

portion does not project as well in some projectors as 

the unspilced portion. There are authorities in the 

21 
Dent, Ellsworth C., Audio Visual Handbook, pp. 81-82. 
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field who maintain that the reversible filrr, does not give 

as good a projected picture as does the contact-printed 
film positive. 

Taking_the Picture 

The problems in taking pictures of this type are 

varied. The first question with any type of teaching 

is, "What does one wish to teach?" Thïs problem was 

met by using the questions in the safety tests as a 

basis from which to work. The method of working out 

these tests will be described later in the chapter. 
Taking each question in the safety test as a separate 
teaching unit, the questions were analyzed for picture 
sequence to illustrate safe procedures in the test 
question. 

A memorandum of the pictures necessary to illu- 
trate each safety question was made directly upon the 
safety test in the space provided for pupil answers. 

As each picture was taken it was checked off the 

memorandum. 

Having arrived at a systematic method for keeping a 

record of the pictures, the next problem was to take the 

picture from the best possible angle to illustrate the 

question. The method used was to take the picture from 

several different angles. When the roll was developed 
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later, all the pictures were enlarged to the size found 

in this thesis. These prints were then carefully studied 

for teaching detail, lighting, and print quality. The 

satisfactory prints were arranged in the correct teaching 

sequence and used as a guide in printing the positive film 

strip. 

In the general shop in which these pictures were 

taken two other problems presented themselves. One of 

these problems was objectionable backgrounds. A picture 

at the saw would be distracting because the jointer 

appeared in the background. The drill press appeared in 

the picture of the jointer. To overcome this problem a 

movable screen was constructed of quarter-inch plywood 

and painted a neutral color. This could be shifted about 

to block out the objectionable backgrounds. 

The other problem was insufficient amount of light 

for picture taking. For example, on the power saw the 

photo-electric meter read three foot candles of light at 

the saw table. The light on the base of the saw varied 

from three foot candles to one-half foot candles. This 

small amount of light would have necessitated tine 

exposures. Also, this small variation of light would 

have made for flat pictures. In taking pictures with 

black and white filin, one is literally drawing with light. 

The graduation of light from bright to very little light 
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produces variations in tone in the finished print. Conse- 

quently, a small variation of light makes for a flat 
picture--one without sparkle and depth. 

To overcome this problem, four number two photo- 

flood bulbs inì reflectors were used. It took a good 

deal of shifting of lights as well as shifting of the 

camera to produce the desired results. The photoflood 

light made it necessary to use a ions shade to cut out 

extraneous light. (See Figure i) 
The increase in intensity of light made it possible 

to use higher shutter speeds. This is advantageous in 
taking pictures with any miniature camera. Speeds of 

less than one one-hundredth of a second are not desira- 
ble when the camera is held in the hand. The projecting 
of these pictures makes any small movement of the camera 

or projector very noticeable if slow shutter speeds are 
22 used. 

In order to make certain that parts of the machine s 

emphasized in the safety questions would stand out in the 
picture, it was necessary to chalk some parts and apply 

lamp black and oil to others. 

22 
Champlin, The Miniature Camera, p. 37. 



Figure 1. A typical light arrangement used in taking 
the pictures of the machines. 
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Processing the Negatives 

The negatives for the filin strips were developed by 

the author in Eastman DK-20 developer for 15.6 minutes 

at 68°F. During the first two minutes the film was 

agitated constantly. After this, the film was agitated 

every two minutes. The developer was then replaced by 

a potassium chrome alum, sodium bisuiphite hardening 

bath. After three minutes of constant agitation the 

short-stop was replaced with fresh hypo. The films 

underwent occasional agitation during their stay in the 

hypo. They were washed approximately one-half hour in 

a homemade film washer. The film was then taken off the 

reel, carefully wiped with a fine viscose sponge and dried 

in a homemade film dryer. This took about thirty minutes. 

The temperature of all solutions was kept within one 

degree Fahrenheit of each other, including the wash water. 

It probably is not necessary to use fine grain finishing 

methods for negatives for positive film strips. However, 

some of these negatives were to be enlarged for the thesis. 

This made fine grain methods a necessity. 

When one has mastered the technique of fine grain 

development, one need not be limited to fine grain, short 

scale films such as Panatomic-X or Finopan. Many times 

better results may be obtained by using a longer scale 



film such as Plus-X or Superpan Supreme. Superpan 

Supreme wís used. by the author. The best advice that 

can be given on film for the 35 min camera is to buy one 

brand and type of film. Switching from film to film does 

not make for mastery in exposure and development. 

Making the Film Stp 

The making of a film strip is not so difficult but 

that it can be mastered with a little practice. The 

positive film on which the printing is done is not 

sensitive to red light and may be handled by using a 

red or orange safe light ordinarily used with bromide 

paper. This type of film is much easier to work with 

than the panchromatic emulsions which have to be handled 

in total darkness, with nothing but the sense of touch 

to guide one. 

Positive film may be purchased in bulk and is in- 

expensive. Vhen one is printing film strips, the usual 

procedure is to roll the desired amount of positive film 

onto the spool of the printer. The printer is so con- 

structed that as the contact prints are made, the film 

is automatically framed as it is wound from one spool to 

the other. This is the advantages of the Eldia printer 

used by the author. The exact framing of the picture when 

it is run through the projector is thus assured. 
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For printing it is necessary to have a fixed distance 

from the printer to the light source. The author found 

an enlarger to be a convenietit fixed light source. (See 

Figure 2) 

The exposed positive film is processed in a manner 

similar to the negative film. The only difference is 

the developer and developing time. The formula generally 

used is Eastman D-li as it gives a contrasting positive 

which will project well.23 

he Projector 

It is the author's practice to show the film strips 

:. with an S.V.E. projector and a homemade 

projection tunnel, This is an easy projector for students 

to use and is qxite satisfactory in every way. The use of 

the projection tunnel makes it possible to show the film 

strip without darkening the room. (See Figure 3) Infor- 

mation on the use of the film strip projector is adequately 
24 

covered by DeBerriardis. 

23 
Eastman Kodak Co., Elementary Chemistry, p 59 

24DeBernardis, Amo, Organization and Construction of Film 
Slides as an Aid to Instruction in the General Shop, 
p. 50. 



Figure 2. The use of the enlarger as a light source for 
printing film strips. 

Figure 3. projection tunnel in use. 
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The Safety Proram 

Industry has led the way in planning and carrying 

out safety campaigns. Sankley states its philosophy in 

this quotation. "An intensive, applied, never ceasing, 

safety education program was found to be and is today, 

indispensable--an integral part of every well organized 
25 

A safety program for the general shop 

should be so well planned and organized that no one can 

feel that either the teacher or the school is negligent 

in case of an accident. 

The Teaching Method 

The author would like to suggest the following 

method for teaching safety on the power machines used 

in the general shop. When the student registers for 

class, he should be asked to read carefully and sign a 

pledge card, a sample of which is shown on the following 

page. This card is the one used by the author for the 
past three years. It has proved very satIsfactory. 

25 
Sankley, C. L., op. cit., p. 49. 



SAFETY PLEDGE 

I IThREBY AGREE NOT TO OPERATE ANY MACHINE IN 

THIS SHOP UNTIL I HAVE PASSED THE SAFETY TEST 

FOR THAT MACHINE WITH A SCORE i00% PERFECT. 

DATE 194 

STUDENT'S SIGNATrJRE 

PARENT'S SIGNATURE______________________ 
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The reason for employing a pledge card is evident. 

It is appropos to call attention to the fact that the 

only serious accidents in the Hayward Union High School 

shops in the twenty years for which records are avail- 

able (1920-1940), occurred when boys attempted to operate 

machines before receiving instruction on the machines. 

One boy lost the first two fingers at the circular saw. 

Another boy trimmed the ends of his fingers in the 

jointer.26 It may be true that familiarity breeds 

contempt, but a never ending 3a.fety program will help 

in preventing student carelessness. 

Following thorough instruction in the use of a 

given machine, the next step in the safety program 

requires each student to take the safety test for that 

machine. At the next meeting of the class the safety 

tests are again distributed and the film strip on safe 

operating practices for that machine is shown. The 

questions in the test are then discussed. 

To illustrate this point, let us examine the safety 

test and the pictures on safe operating practices on the 

jointer. On the following page is the safety test 

developed by the author for class use. 

Accident Record, Industrial Aits Office, Hayward Union 
Iligh School. 
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SAFETY-FIRST TEST FOR JOINTER 

No pupil will be permitted to work on any machine 
in the High School shop until he has passed this 
safety examination on the machine in question and 
can show a i00% perfect score on the test. 

NA______ ________________SCHOOL -- 
BIR DATE______________ _______DATE 194 

(MonthY (Da5iYarY - __________ _____ 

In your own words answer the following questions. 
Give the reasons for these safety regulations as 
taught by your instructor. 

Write your answer in the space under each question. 

1. Why txiust all guards be in place while the jointer is 
in use? 

2. Why adjust the depth of the cut before turning on 
the power? 

3. Why should stock less than 12 inches long never be 
run over the jointer? 

4. Why is the push stick used when jointing narrow, 
flat, or thin pieces? 

5. What precautions should be taken in jointing the 
flat side of a piece of stock? 

6. List the set-ups on the jointer that must be checked 
by the teacher before the power is turned on. 

7. List precautions that should be taken in planing end 
grain on the jointer. 

8. Why is the jointer never used for cuts of more than 
1/8 inch deep without special permission of the teacher? 

9. Why should no one ever stand in line with work being 
jointed? 



33 

10. What would you do if you found anything not working 
properly on the machine you were using? 

11. What would you do if another boy started to talk to 
you or distract your attention while you were 
operating a machine? 

12. Why are you required to learn all the safety regu- 
lations for a machine before you are allowed to 
use that machine? 

13. Is it necessary for you to secure permission and 
have all set-ups checked each time you use the 
machine? 

14. Are these regulations for your protection or for 
the protection of others In the class? 

15. Why turn off the power at the wall switch before 
repairing, honing, or changing blades on the 
j ointer? 

For use in this part of the thesis the film strip 

used with the safety test on the jointer is reproduced 

in flat picture form. FIgures 4 through 20 show the 

order in which the pictures appear in the filin strip. 

The explanation below each picture suggests the necessary 

information for studying each operation. Further student 

information is given in the safety manual on the machIne. 

The safety examination questions are based on actual 

safe operating practices on the machines. Where it is 

practical the film strip is used to show safe operating 

practIces on the machine in much the same order as the 

questions. The reasons for using a film strip as well 

as the demonstration are: 



1. Many students are actually more interested in 
watching the machine run than in watching and 
profiting by the teacher's demonstration. 

2. There are always a few who are not paying 
attention to a demonstration. 

3. The teacher demonstrating has to operate the 
machine safely and cannot watch the students 
while he is demonstrating the operations. 

4. The machines make a good deal of noise; 
consequently it is hard for the student to 
hear what is being said. 

5. Many times it is hard for all the students 
actually to see what is taking place. 
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?igure 4. Jointer -- notice the rd safety zone on the 
floor. 

"igure 5. witoh within easy reach of the operrAtor. 



'igure 6. Guard covering the part of tb jointer head 
not in use. 

FIgure 7. The guard that covers the knives as work is 
run over the jointer. 



Figure 8. Jhecking the dept! of cut before turni' on 
the power. 

FIgure 9. This illustrate3 how short a piece may safely 
be run over the jointer. 
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Fiure 10. The safety rack back of the jointer. 
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Figure 11. close u of museum specimen at the jointr. 



FIgure 12. These push sticks are used when jothtin 
narrow, flat or thin stock. 

FIgure 13. A safe way of jointing a thin, narrow board. 
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Figure 14. A safe way of rabbeting thin stock. 

Figure 15. Safe hand positions for cutting a bevul. 



I 
Figure 16. A clamp on the fence makes a good stop for 

heavy cuts or tapers. 

Figure 17. A safe method of tapeniní. 



Figure LS. 

:' / 

Make a preliminary cut before planing the end 
grain of a board on the jointer. 

Figure 19. This preliminary cut keeps the beard from 
chipping when the end grain is run over the knivs. 



Figure 20. One should joint the end grain only when the 
stock is 16" or more in width. 
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When one is working with the film strip, there is 

need to emphasize certain points. For example, in 

Figure 15, the teacher im..st make certain the pupils 

understand that the left hand. must not move with the 

board. This figure shows the correct hand position. 

Uowever, without calling attention to the fact that the 

left hand should be held stationary, this picture could 

result in an unsafe position. 

It is evident that some questions in the safety 
examination do not lend themselves to this particular 

type of visual aid. Therefore, those questions are 

presented by other methods. 

After seeing and discussing the film strip and 

questions, the students are given the safety manual to 

study for the remainder of the period. of study. To 

make the study complete for this machine, a safety 

manual is also presented to the students. A copy of 

the manual on the jointer is appended herewith. 
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SAFETY MANUAL 

Jointer 

1. Front and back guards must be in working order and 
over the knives at all times so that the operator 
cannot accidentally touch the knives. 

2. All adjustments to the fence mu.st be made before 
the power is turned on as lt is possible to drop 
the fence onto the knives. 

3. The depth of cut must be adjusted before the power 
is turned on to prevent accidentally taking too 
deep a cut and getting a kick-back (throwing the 
work back). 

4. The jointer must not be used. for stock less than 
12 Inches in length. The work may catch and. kick 
back because of lack of bearing surface on the 
jointer table. 

5. The push sticks are used when joining flat, thin or 
narrow stock to prevent the operator's hands from 
slipping into the knives. 

6. Do not turn on the power until the jointer bas been 
checked when cutting bevels, rabbets, tapers, end 
grain, etc., as these are special operations requiring 
added precautions for your safety. 

7. When planing end grain observe the following 
precautions: 

a. Have an instructor check your set-up. 
b. Be sure the stock is at least 16 inches wide. 
C. Run 1 inch to 2 inches over the jointer knives. 
d. Back the work off the knives. 
e. Reverse the stock. 
r. Carefully run the stock over the knives. 

This will prevent splitting and kick-back. 

8. Never attempt to cut more than an eig1ith of an inch 
without having an instructor check your job. This is 
a dangerous operation that may result in kick-back and 
needs special set-up to be ne safely. Even an 
eigith inch cut is dangerous on hard lumber and wide 
surfaces. 
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9. 10 one hou1d. ever stand in lIne with the jointer 
table. If the operator has a kick-back the work 
will be thrown back in line with the table. 

10. If you find, or think you find, anythIng wrong with 
the machine on which you are working, shut off the 
machine switch and then throw the wall switch. 
This is so no one may start the iriacline. Report 
immediately to an instructor. 

11. If another student attempts to talk to you while 
you are operating the machine 

a. Stop the machine. 
b. See what is wanted. 

It is dangerous to attempt to TALK and OPERATE a 
machine at the same tïme. 

12. Learn all safety regulations before you operate any 
machine. That practice protects you and your class- 
mates from injury. 

13. Only special set-ups need to be checked by an 
instructor before you turn on. the power. 

14. When repairing the machine, honing knives, etc., be 
sure to pull the wall switch. Someone might 
accidentally turn on the power at the machine. 

15. Remember there are many combinations of circumstances 
which cause the operator to loose control of stock 
being jointed. Dull jointer knives, heavy cuts, 
short stock, Imperfect bearing of stock on tables, 
cross-grained wood, knots, hardwood, and careless- 
ness are the most frequent offenders. Good judg- 
ment and a careful wor1nan are the best safeguards. 

Upon returning to class the next day the pupils are 

once more given the test sheets. They are asked to write 
their answers in their own words, In the space provided 

below each question. If they now can pass the test they 
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demonstrate their proficiency on the machine the follow- 

ing day. 

After giving tests on the saw, the jointer, and the 

planer, the author gives the class a snall project in- 

volving the use of these three machines. Here the 

instructor can observe and correct student procedures. 

This is a period of elimination. Some of the students 

do not possess the necessary muscular coordination for 

operating machines alone. The author makes a note on 

the safety tests of these pupils that they are not to 

operate the machines without obtaining the instructor's 

perndssion. 

If an older student is found operating a machine 

incorrectly he is asked to get his safety test, run the 

film strip on the projector, and then redemonstrate to 

the class that he knows how to operate the machine safely. 

The safety manual and tests with this safety program 

were developed for use in the shops of the Hayward Union 

High School. When the questionnaires which the author 

sent to the high schools of California were returned, it 

was found there were 108 safety manuals included along 

with the safety tests and other information submitted, 

The safety rules, without exception, were statements of 

fact rather than reasons for doing the operation safely, 

For the purpose of comparison, the following statement 



from the San Jose State College "safety rules on the 

jointer" Is given herewith. "Front and back guards must 

be in working order and over the knives at all times 
27 

while the jointer is being operated." 

The author has attempted in the safety manuals 
developed for this thesis to give reasons for statements 

of this type so that every student will understand y 

he is asked to obey the safety rules and so that he can 

give more logical answers in the safety examinations on 

the machines, 

This method illustrates a way of correlating the 

film strip, safety examination and the safety manual on 

the jcinter. Comparable information is given in the 

appendix for the other machines f omd in the author's 

general shop. 

Several other visual teaching aIds are used In the 

safety program. The National Safety Council posters 

applying to the problem are placed at the machines and 

others are posted in. conspicuous places in the shop. 

The working area around each machine is painted to 

designate It as a safety zone. Flat pictures callIng 

attention to dangerous operations for that particular 

machine are mounted near the machine Mo st machine s 

27 
San Jose State College - Safety Rules. 
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have a specimen of work mounted at the machine so a 

student may check the size of his work with the speci- 

men and make sure it is large enough to work safely. 



CHAPTER IV 

SUMMARY OF ThE STUDY 
AND REG O}IIMENDAT IONS 

Sunmiary 

The mechanical Inventiveness of man has created many 

types o machines. The methods of mass production have 

placed these n.chines within the reach of the average 

citizen and the school shops. This bas had the effect 

of increasing the accident hazard in the general shop 

by increasing the nuniber of possibilities of injury. 

Because of the varied program carried on in the general 

shop where one teacher handles several subjects at one 

time, there is a chance that the safety instniction may 

not reach every student. One or more boys might be 

absent when the instruction was given and not receive the 

safety instruction unless there is an organized, never 

ceasing, safety program carried on in the shop. 
28 

The enrollment in high school classes is increasing. 

The demand for skill classes is also increasing because 

of the national emergency program. All of these factors 

and many others make the problem of giving lndïvidual 

instruction on safe operating practices a major one. A 

well organized visual safety program will conserve teacher 

and pupil time. 

28 
Judd, Charles H., loe. cit. 
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The author finds that visual aids in the general 

shop will assist in putting over a safety program. 

These aids supplement the demonstration to the point 

that the teacher is assured each student can see exactly 

how to operate the machine safely. 

The film strip is rather inexpensive to make and 

not too technical or complIcated a process for the 

average teacher to learn. The ones made by the teacher 

may not be as good photographically but should be better 

pedagogically than those made commercially. The film 

strips can be made to fit the machines in the teacher's 

shop and to illustrate the points that, in the experi- 

ence of the teacher, give the students the most trouble. 

The safety manual is a way of repeating the reasons 

for operating the machines safely. If the manuals are 

read before filling out the teats, the answers are given 

more thought, and fewer students will fail to pass the 

safety tests the first time. 

The safety test is a way of checking up on the 

student to see if he has absorbed the information imparted. 

Several methods of compiling the information in 

gatherIng information for the study were utilized. The 

fIrst method employed was the sending of the letter of 

transmittal and questionnaire to two hundred high school 

general-shop teachers in the state of California. 
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Sixty-eight percent of the people contacted responded. 

Many included more information than was asked for in 

the letter of transmittal. Many wrote tersonal coninients 

on the value of the safety tests. 
At the end of this chapter is a summary of the 

answers received on the questionnaire. The nuxnbers in 

the blanks following each part of a question show the 

total number of schools responding to that portion of 

the questionnaire. 
The results of the questionnaire indicate that many 

schools have visual equipment available but do not have 

film strips and movies on safe operating practices in 

t] shop. The schools, as a whole, are making goxl use 

of posters, painted safety areas, screens, fences, lines, 

and bulletin boards. 

The author is a member of the California Agriculture 

Teacher's Association. In California the farm mechanics 

teachers are considered as agriculture teachers a be- 

long to this group. This gave the writer an opportunity 

to contact the farm mechanics teachers at regional and 

state meetings. Much information was obtained by 

personal interviews and by trading safety tests and 

manuals, In addition, valuable information concerning the 

safety program carrIed on in the Minneapolis school system 

was obtained from Mr. Clifford Lush during summer sessions 
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at Oregon State College. Copies 01' the Minneapolis 

safety tests, San Jose State College safety rules, 

Chico State College safety rules, Texas Agr1a1tural 

Collego safety rules, the report of the Committee on 

Safety Education, High School Principal's Association 

of 1937, and "Information and Operation Units in Machine 

Woodworking" by Robert E. Smith were considered in making 

the tests and safety manuals found in this thesis. 

The questions for each machine were put on a check 

list and checked for meaning and agreement. The sur- 

prising point to the author was that there was no 

appreciable disagreement. In most cases the wording was 

very similar. The points of disagreement were the minimum 

length of stock to be run over the jointer and through the 

planer. However, only two safety tests or rules out of 

the total number differed on this point. This could vary 

somewhat with the size of' the individual machine used. 
The general shop teachers of California as a group, seem 

to be in agreement as to what constitutes safe operating 

practices on the machines. 

Recommendations 

The author recommends that teachers who are inter- 

ested in this type of problem develop a set of tests, 

film strips, and. manuals on safety to fit their grade 
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level and the type of machines in their shop. The 

machine shop, foundry, print shop, etc., all have 

their safety problems. 

The film strip Is the least expensivo way of show- 

Ing pictures of this type to a class. However, the film 

strip will become nmtilated through constant student use. 

For permanence, the author recommends that each frame be 

cut from the strip and made up as a two-by-two glass 

slide. In this form the pictures are scratch-free, 

dust-free, and protected from heat while they are in 

the projector. 

An interesting study would be the use of the camera 

for copy work in the Industrial Arts field. Much useful 

material could be made up in film strip form or 2 inch 

by 2 Inch slide. 

The author realizes that these recommendations do 

not exhaust the field, but they were ideas that presented 

themselves during the preparation of this study. 
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SUMMARY OF ANSVIERS TO QUESTIONNAIRE 

1. Which of the following do you have available for use 
in your school: 

film strip projector 45* opaque projector 14 
movie projector loo stereopticon 20 
slide projector 56 bulletin boaikl 90 

2. Which do you have for use with your projector? 

screen 96 Daylight screen 35 
projection tunnel 3 

3. Which of the following safety education materials do 
you have on hand for shop use in your school? 

filIn strips 6 slides _ 8 
movies 25 posters 101 

4. In which of the following do you have 1ist of sources 
available on shop safety? 

film strips 7 slides 4 
movies 25 posters 74 

5. Which of the following can you borrow from local 
business concerns on safe operating practices in the 
shop? 

film strips 6 slides 5 
movies 18 posters 34 

pictures 27 

6. Are any of the following materials on safe operating 
practices in the shop made in your school? 

film strips 1 slides 1 
movies 4 posters 31 

7. Do you have ready for use a camera suitable for making 
film strips? 

film strips 14_ movies 23 slides 14 

*Numbers indicate number of responses to each part of 
question. There were 136 questionnaires returned 
out of 200 sent to shop teachers. 
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8. Which of the following do you use at your machines 
as an aid to safety? 

posters 80 
lines 60 
screens 27 

color areas 14 
fences 32 

9, From which of the following organizations does your 
school receive posters on shop safety? 

National Safety Council 48 
State safety organizations 86 
Local safety organizations 1Q 

10. Do you make a practice of taking your classes on 
field trips in industry and are these trips 
beneficial from a safety standpoint? 

yes no 

li. Do you display at each machine a specimen sh ing 
the miniimim length of stock to be wked at that 
machine? 

yes 21 no_ ):Ol 

(On 36 of the questionnaire sheets was written that 
this was a good idea and that they were going to 
follow it.) 
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Total number of safety tests and rules 
obtained 187 

Total number of safety tests obtained 129 

Total number of comprehensive safety 
tests--specific questions on safe 100 
operating practices on the machines 

Total number of safety rules put up ïn 
book or mimeographed form--specific 29 
rules on safe operating practices on 
the machines 

Number of tests of too general a 29 
nature to be of value 

FIGURE 21. The different kinds of safety tests and 
rules obtained in comparison with the 
total number received. 
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APPENDIX 



SAFETY TESTS, FILM STRIPS, AND 

SAFETY MA11UALS FOR MACHINES USED 

IN TI GENAL SHOP 



SAFETY-FIRST TEST FOR BENCH WORK AND HAND TOOLS 

No pupil will be permitted to work in the Hi School 
shop unless he has passed this safety test lOO perfect 
on his first attempt. 

NAI1E -__SCHOOL_____________ 

BIRTH DATE DATE 194 
(Month) ÇDay) (Year) 

In your on vrds answer the following questions. Give 
the reasons for these safety regulations as taught by 
your instructor. Write your answer in the space under 
each question. 

1. Why should stools and chairs be kept on four legs? 

2. Why should boards with nails sticking up in them not 
be left on the floor? 

3. Why should tools with sharp edges not be carried in 
the pocket? 

4. Why should you cut away from yourself when using 
hand tools? 

5. That reasons can you give for reporting injuries 
immediately to the instructor? 

6. How could materials left on the floor cause seriis 
injury? 

7. How could whistling and yelling distract a person's 
attention and be the cause of a serious injury? 

8. What danger is there in using a file without a handle? 

9. List the dangers to yourself and others of running 
in the shop. 

10. What are the dangers involved in throwing objects in 
the shop? 

11. Why are you not allowed to talk to a person who is 
operating a inachine 

12. Why are you required to stay out of the safety zones 
around the machines? 



13. If you find anything wiong with your tools or 
equipment what are you expected to do? 

14. That nnxst you do if you wish to help, or have help, 
when. working at a machine? 

15. Why are you never allowed to use a machine until you 
have received instruction arid passed the safety test 
on that machine 1OO perfect? 

16. List three reasons why you are not peniiitted to turn 
on the power machines when a teacher is not in the 
shop. 

17. Why should pieces of iron, sheet metal, copper, 
brass, etc., be placed in the vise or on the work 
table so that they do not stick out into the aisles? 

18. What should you do to every jagged edge of sheet 
metal, copper, brass, iron, etc.? 

19. How should sheet metal, copper, brass, iron, etc., 
be stored in their separate racks and what are the 
dangers from putting these metals away incorrectly? 

20. Why should an article that has been glued and clamped 
be turned so that the long end of the clamp is facing 
the wall? 

21. What should you do if you ist carry long pieces of 
board, iron, sheet metal, brass, copper, etc., in 
the shop? 

22. Thy are you required to use iron safety horses under 
the axle of a oar when you have the car raised with 
the floor jack? 

23. What are the reasons for wearing a grinding shield 
when chiseling, hacksawing or drilling under a car, trailer or any piece of equipment? 

24. What would you do in case your clothing caught on fire in the shop? 

25. What should be done with hot irons to protect others 
from injury? 



26. That would you do if oil caught on fire in the shop? 

27. Why are you expected to s tudy the safety rules and 
regulations of the shop? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR BENCH WORK 

AND HAND TOOLS 



Figure 22. nail in a board 
lying on the floor like this 

Is dangerous. 

Figure 23. One way of elirri- 

mating the darigr is to 
bend the nail. 

Figure 24. Nails are al- 

ways safe vhen pulled out 
of the board. 

Figure 25. ; safe way to 
use ari c..dge tool is to cut 

away from yourself. 

Figure 26. Jagged edges are 
unsafe. 

Figure 27. Cut the jagged 
edge off of the metal be- 
fore storing it in the rack. 



Figure 28. Store the metal 
back from the edge of the 

rack. 

Figure 29. safe way to 
leave a glue clamp. 

Figure 30. Then carrying 
long objects in the Shop, 
get a helper to carry one 

end. 

Figure 31. When drilling, 
chiseling or hack sawing 
in over-head positions, 
use the grinding shicld. 

Figure 32. Never work under a car without the iron safety 
in position. 



Figure 33. The fluid in 
this fire extinguisher may 
be turned on your clothing 

or person. 

Il 

v 

_ 

Figure 34. Then it la nec- 
essary to leave a job that is hot, write hOT on the 

job. 

Figure 35. smother an oil fire or' use the quenching 
bucket for oil temperi'ìg. 



SAFETY VIANUAL 

Bench Work and Hand Tools 

1. Do not tilt your chair or stool. It is possible to 
fall and be injured. 

2. Either bend over the nails sticking out of boards or 
pull them out. Do not leave them for someone else 
to step on. 

3. Never carry tools with sharp edges like chisels, 
saws, plane irons, etc., in your pocket. You can 
be cut badly when reaching in your pocket for the 
tool. 

4. Always cut away from yourself when using hand. tools. 
This is to avoid being cut by the tool. 

5. If you are injured report to your instructor. 
Receive first aid. This may prevent later cornpl5...- 

cations from theinjury. 

6. Do not leave materials on the floor where they may 
cause someone to bimp into a machine or bench in 
trying to avoid them. 

7. Do not thistle or yell in the shop. Someone opera- 
ting a machine may look up from his work and be 
seriously injured. 

8. Put a handle on a file before using it. It is 
possible to run the tang into your hand if the 
handle is not on the file. 

9. Do not run in the shop. You may fall and injure 
yourself or you may distract a machine operator's 
attention and cause injury. 

10. Never throw objects in tbø shop. People have lost 
eyes from being hit with nails or blocks. 

11. Never talk to a person operating a machine. He 
might look up at the wrong moment and be seriously 
injured. 

12. Do not go inside the safety zones arcund the machines. 
You may be Injured or cause the operator of the 
machine to be injured. 



13. If there is anything wrong with the tools or equip- 
ment report it immediately to your instructor. You 
may prevent a serious accident. 

14. If you need help at a machine tell your instructor. 
He will see that you have the right kind of help to 
prevent accidents to you or your helpers. 

15. In order to prevent injury to yourself and others 
in the class, you are not allowed to run any machine 
until you have passed the test on that machIne. 

16. Do not turn ori the power unless an instructor is 
in the shop. There is a state law requiring this. 
If you were injured and required first aid, you 
would need your instructor to administer the first 
aid. The instructor would probably notIce anything 
wrong with the machine or the way you were doing 
the job in time to prevent you from being injured. 

17. When working on pieces of iron, sheet metal, copper, 
brass, etc., place them in the vise or on the work 
table so they do not stick out into an aisle there 
someone could b.irnp into them. 

18. Never put away a piece of sheet metal, iron, brass, 
copper, etc., with a jagged edge. Cut it off so 
the next person reaching for the material will not 
be cut. 

19. When storing the metals, put them in the racks so 
no one can bump accidentally into a corner and 
be injured. 

20. After you have glued a job, turn the long end of 
the clamps so tly face the wall. In this way no 
one can hit the clamp when walking by. 

21. If you must carry long objects in the shop, get a 
helper for the thher end of the object. In this 
way, you will know where both ends are and will 
not hit someone. 

22. Never work under a car without putting iron safety 
horses under.the axle. Someone might release the 
jack accidentally while you were working under the 
car. This could injure you severely. 

23. Never drill or chisel over your head without a 
grinding shield to protect your eyes from falling 
material. 



24. If your clothing should catch on fire in the shop, 
tear it off innnediately. Have your classmates 
spray you with the hand fire extinguisher or wrap 
you in a coat to smother the fire. DO NOT RUN. 

25. If you have to leave a hot iron write the word. 
HOT on the iron with chalk. This will prevent 
someone from picking it up and being burned. 

26. If oil catches on fire in the shop, cover the 
container with a piece of tin. The fire will 
smother out quickly. 

27. These rulos are for the protection of everyone 
in the shop. Study and obey them. 



SAFETY-FIRST TEST FOR GRINDER 

No pupil will be permitted to work on the machine 
in the High School shops until he has passed this 
safety examination with a 100% perfect score. 

SCHOOL 

BIRTh DATE _DATE 194 
(IiiontiT (Day) (Year) - 

In your own words answer the following questions. 
Give the reasons for these safety regulations as 
taught by your instructor. Write your answer in 
the space under each question. 

1. Why should a grinding shield or a glass guard be 
used when using the grinder? 

2. How far from the grinding wheel should the tool- 
rest be? 

3. Where should the operator stand when starting t1 
grinder? 

4. Why is it important that you do not grind on the 
side of a thin wheel? 

5. Why should the wheel turn toward the work, rather 
than away from it? 

6. Give the reason why pliers or tongs should not be 
used to hold work against t1 grinder? 



FII2I STRIP REPRODUCED IN FLAT 

PICTURE F.M FOR THE GRINDER 



A 

'igur 3G. ::lectric grindeï' 

with one glass guard out of' 

posi tion. 

Figure 37. Glass guard in 

position over grinding 
wheel. 

Figure 36. Glass guard may 
be tipped up for special 

work. 

I 
Figure 39. The operator must 
use a grinding shield when 
the glass guard is out of 

posi tion. 

Figure 40. The tool rest 

must be as close to the 
grinding wheel as possible. 

Figure 41. This may happen 
if the rest iS too far from 
the wheel. 



1gure 42. Hold the work 
against the direction the 
grinding wheel is turning. 

Ii 
Figure 44. Stand at the side 

of the machine when grinding. 

FIgure 43. stand to one side 
when starting the ¿ririder. 

FIgure 45. Do not hold work 
with pliers or tongs. 



SAFETY IIMJUAL 

Grinder 

1. Use a grinding shield or 1ass guard when operating 
the grinder. This will keep pieces of steel and 
emery from hitting your face and eyes. 

2. Keep the tool rest as close to the grinding wheel 
as you can without actually touching the wheel. 
This will prevent work from getting wedged between 
the guard and the wheel. 

3. Stand at the side of a machine oat of line with 
the moving parts when starting that machine. In 
this way, il' anything breaks you will not be in 
the path of flying parts. 

4. Do not grind on the side 01' thin wheels. You may 
break the theel and be seriously injured. 

5. Always hold the work against the direction the 
wheel is ttrning. This will help to prevent 
catching or burning the work. The heat is 

carried in from the thin edge instead, of out 

to the edge. 

6. Do not hold your work with pliers or tongs while 
working on the grinder. The work might be forced 
out of the pliers or tongs and thrown. This could 
easily injure someone in line with the flying 
ob je et. 



SAFETY-FIRST TEST FOR DRILL 

No pupil will be permitted to wk on this machine 
in the High School shop until he has passed this 
safety examination with a i00% perfect score. 

NA SCHOOL________________ 

BIRTH DATE DATE 194 
Çonth) (Day) (YeaiEb) 

In your own words answer the followIng questions. 
Give the reasons for these safety regulations as 
taught by your instructor. Write your answer In 
the space under each question. 

1. Why should work be securely clamped while drilling? 
2. Why is it necessary to lubrIcate your work while 

drilling? 
3. What materials may be drilled without lubrication? 
4. What are the reasons one should not remove cuttings 

from the drill while the drill is xirnning? 

5. Why must you stop the drill before atteriting to 
remove work that has been seized by the drill? 

6. Why iS it dangerous to reach under the twist drill after it is placed in the chuck? 

'7. What Is the danger in attempting to slow down the drill by grabbing the chuck after you have shut off 
the power? 

8. Why must the key be removed from the chuci: before 
turning on the power? 

9. What should you do if the drill bit starts to 
squeal and refuses to cut? 

10, Why ease up on the pressure when you have drilled 
almost through the work? 

11. When Is it necessary to use a grinding shield while drilling with tbe portable drill? 
12. Why must the Thgers be kept away from the back of 

materials being drilled with the portable drill? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR THE DRILL PRESS 



Figure 46. Drill press. Figure 47. ¿witch within 
easy reach of the operator. 

Figure 48. Bo certain that 
the bolts that hold the 
drill vise are in place. 

Figure 49. block of wood 
under the work saves the 

vise. 

Figure 50. Clamp the york Figure 51. Notice the 
securely in the visu, center punch mark for 

startiig the drill. 



I 

Figuro 52. Tighten the 
chuck with the key. 

Figure 53. Don't forget to 

remove the key. 

Figure 54. Use lubricant 
to keep the drill from 

burning. 

Figure 55. ?ortable drill 
and drilling shield pro- 

tecting the eyes. 

Figure 56. Then drilling thin material with a portable 
drill back the work with a block of wood. 



SAIE TY MANIJAL 

Drill 

1. Clamp the work securely in the drill press vise. 
Be sure that the bolts holding the vise are in 
place. This will prevent the work from spinning. 

2. It is necessary to lubricate the work while drilling 
to keep from burning the drill. A burnt drill will 
not cut correctly and may cause an accident. 

3. Do not use a lubricant on wood, leather, paper, 
cast iron, and thin, soft metals. A lubricant 
Is not necessary here and may ruin the work. 

4. It is not safe to attempt to remove cuttings from 
the drill while it is ru.nning.. It is extremely 
hard to find and remove cuttings if they become 
einbeded in the fingers. 

5. Trying to remove work that has been seized by the 
drill before stopping the machine is not safe. 
You will be struck by the spinning object. 

6. Never reach under the twist drill after it has 
been placed in the chuck. It may accidentally 
drop and Injure your hand. 

7. Do not attempt to slow dcwn the drill by grabbing 
the chuck after shutting off the power. You will 
burn your hand. 

8. Remove the key from the chuck before turning on 
the power. The key will fi7 and might injure 
sorne one. 

9. II' the drill bit starts to squeal, shut off the 
power. Remove and sharpen the drill. A dull 
drill bit is dangerous. It Is more apt to seize 
in the work and cause an accident. 

lo. Just as the drill bit goes through the work, ease 
up on the pressure. This is the danger spot when 
the drill is most apt to seize the work. 

il. Do not drill overhead without a grinding shield. 
Cuttings in the eye are serious. 

12. Keep your fingers away from the back of materials 
being drilled with the portable drill. It is too 
easy to drill into the hand. 



SAFETY-FIRST TEST FOR JIG SAW 

No pupil will be permitted to work on this machine 
in the High School shop until he has paszed this 
safety examination with a 100% perfect score. 

___________________________________SCHOOL_______________ 

BIRTH DATE DATE 194 
(Month) (Day) (Year) - 

In your own words answer the follotng questions. 
Give the reasons for these safety regulations as 
taught by your instructor. Write your answer in 
the space under each question. 

1. How should the guide be adjusted before turning on 
the power? 

2. Why should the work be held firmly on the table? 

3. Why Is It dangerous to bother the operator or talk 
to him while he is using the saw? 

4. Why should round stock never be cut on the jig saw? 

5. What should you do if the saw breaks or gives 
trouble? 

6. Why is it important that all material cut on the 
jig saw have a flat surface resting upon the table? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR THE JIG SAW 



Figure 57. Jig saw. Figure 58. Adjust the 
guide before turning on 

the power. 

Figure 59. Be sure the 
guide fits the work. 

Figure 60. Keep the fingers 
away from the saw. 

Figure 61. The work must have a flat surface resting 
firmly upon the table. 



SAFETY MANUAL 

Jig Saw 

1. Adjust the guide to hold the work firmly on the 
table before turning on the power. 

2. If the work Is held firmly on the table lt will 
not move with the saw and thus not cause an 
injury or the breaking of the saw. 

3. It Is always dangerous to distract a machine 
operator's attention. It might cause him to 
catch a finger in. the machine. 

4. Whenever one tries to cut round stock on a machine, 
there is the danger that the stock may start to 
spin. This could pinch your fingers or break a 
saw blade. 

5. In case of trouble, shut off the power and report 
the trouble to your instructor immediately. 

6. A flat surface resting firmly on the table takes 
the down thrust of the saw and prevents accidents 
and breaking of blades. 



SAFETY-FIRST TEST FOR THE PLANER 

No pupil will be permitted to work on this machine 
in the High School shop until he has passed this 
safety examination with a 100% perfect score. 

NANE SCHOOL 

BIRTH DATE DATE l94_ 
In your own words answer the following questions. 
Give the reasons for these safety regulations as 
taught by your instructor. Write your answers in 
the space under each questicn. 

1. List the operations to be performed before turning 
on the planer. 

2. How deep a cut may be made on one trip through the 
planer? 

3. What is the shortest length of stock that you may 
run through the planer without an instructor's 
assistance? 

4. What nst be done to all loose knots or splinters 
before running the board. through the planer? 

5. Why should the operator never stand directly back 
of the work in the planer? 

6. Why is it dangerous to look between the feed rollers 
while planing boards? 

7. Why is it digerous to run boards through the planer 
across the grain? 

8. What must be done to plane boards one-fourth inch 
or less in thickness? 

9. Where should the hands be placed when starting a 
board through the planer? 

10. What should the operator do if a board becomes 
stuck in the planer? 

11. What would you do if you discovered, or thought you 
discovered, that something was not working properly 
in the machine you were using? 



FILì'I STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR THE PLAIER 



Figuro 62. Planer. 

I:I 

Figure 63. Minimum length 
of stock that may be run 
safely through the planer. 

Figure 64. Depth of cut 
scale. 

4 

k 

Figure 65. Depth of cut 
adustirig wheel. 

ì, "L 
I 

Figure 66. lower control Figure 67. Remove loose 
lever for feed rolls, knots and splinters from 

boards before planing. 



I 

iI I 

- _ 
Figure 68. safe method of planing thin stnek. 



SAFETY MA1RTAL 

Planer 

1. Before turning ori the power, put the feed roll lever 
in the forward position and turn on the blower. This 
will relieve any starting load on the machine and wfl. i 
pull out any loose shavings. 

2, Do not attempt to cut more than 1/16 inch on the 
planer during one trip through the machine A 
deeper cut might break something on the machine 
and injure someone seriou3ly. 

3. The shortest piece of stock that may be run safely 
through the planer without an instructor's assist- 
ance is 16 Inches long. A shorter piece of stock 
can easily be caught in the planer and cause an 
accident. 

4. Sweep the dirt froni any board that you are going 
to run through the planer. Examine it for loose 
knots arid splinters. Remove them before planing 
the board. A loose knot or splinter might fly 
out of the board and cause an accIdent. 

5. Never stand directly back of the work in the 
planer. If the work flies backwards it will hit 
you. 

6. Never look between the feed rollers while planing 
a board. If anything flies out you might be hit 
in the eye. 

7. Do not run boards through the planer across the 
grain. The pressure of the feed rolls can break 
the board, ThIs might break the machine or throw 
splinters. Either way, it Is a dangerous way of 
planing stock. 

8. If you wish to plane boards 1/4 inch or less in 
thickness, put them on top of a good solid piece 
of board about 1 inch thick. This will prevent 
the board from bending and breaking. 

9. Be careful when starting a board through the planer. 
it is easy to get your fingers pinched by getting 
them between the board and the table. They might 
get caught and be dragged into the cutter. Hold the 
board by the edges. This will keep the fingers from 
getting between the board and the table. 



10. If a board becomes stuck in the planer, relieve 
it by lessening the cut. This is a safe way of 
getting it through the machine. 

11. If you find, or think you find, anything wrong 
with the machine on which you are working, shut 
off the power. Throw the wall switch. This is 
so no one may start the machine. Report 
immediately to an instructor. 



SAFETY-FIRST TEST FOR CIRCULAR SAW 

No pupil will be permitted to work on this machine 
shop until he bas passed this safety examination with 

a lOO perfect score. 

NAI/IE SCHOOL__________________ 

BIRTH DATE DATE 194 

ÇMonth) (Day) (Year) -- 
In your own words answer the following questions. 
Give the reasons for these safety regulations as 

taught by your instructor. Write your answer in 

the space under each question. 

1. Why is it necessary to have a guard of some sort in 

place when using the saw? 

2. Why should the saw be 1 inch above the material when 
cross-cutting or ripping2 

3. Why are loose c1othng, neckties, and gloves danger- 

ous around the saw? 

4. Why use the push stick when ripping stock? 

5. Why is 5t necessary to have the splitter guard as 
high as the saw when ripping? 

6. Why is the clearance block used when cutting off short 
pieces of stock? 

7. Why should the sliding table be locked when not in use? 

8. What is done to all adjustmenbs before turning on the 
power? 

9. List set-ups that must be checked by the teacher 

before turning on the power. 

10. Why should the operator never stand in line with 

the saw? 

11. Vhy should the fingers always be kept clear of the 

track of the saw? 

12. Why turn off the power at the wall switch before 
changing saws or dado heads? 



13. Why should the door of the saw be closed when the 
saw is in use? 

14. Why should the saw be stopped before clearing away 
scraps? 

15. Why should you not pile material or tools on the 
saw table? 

16. Why should you remove dado heads immediately after 
using? 

17. Why should stock never be pulled through the saw 
by the operator? 

18. Why should stock NEVER be resawed without special 
pernil ssion? 

19. Why should round stock never be cut on the circular 
saw? 

20. Why should stock never be lowered over the saw 
without special permission of the teacher? 

21 Why should s tock never be cut without the us e of 
guide or fence? 

22. What Is the shortest piece of stock you cari rip 
without special permission? 

23. What is th shortest piece of stock you can cross- 
cut without special permission? 

24. Why must the saw be lowered below the table after 
using? 

25. List three reasons why you should avoid overloading 
the saw. 

26. That would you do if you discovered, or thought you 
discovered, that something was not working properly 
on the machine that you were using? 

27. What would you do if' another student approached 
you and started to talk or otherwise distract your 
attention when you were operating a machIne? 

28. Why are you required to learn all the safety 
regulations for a machine before you are allowed 
to use that nchine? 



29. Are these regulations for your protection or for 
the protection of the other students in the class? 

30. Is it necessary for you to secure permission and 
have the set-up checked each time you use the 
machine? 



FILM STRIP REPRODUCED IN FLAT 

PICTLTRE FORM FOR THE CIRCULAR SAW 



Figure 69. Double arbor 
circular saw. 

\UlIIU//7L 

Figure 71. Height of saw 
above the work. 

Figure 73. The use of a 
push stick when ripping. 

Figure 70. Guard with kick 
back preventer. 

-.' - 

A JOKE? 
Natif you were in this fix. 

Figure 72. The dangers of 
loose clothing. 

Figure 74. good type of 
splitter guard. 



r 

Figure 75. safe way of 
cutting off short pieces. 

ri 

Figure 76. This shows why 
i t is dangerous no t to lo ck 

the sliding table. 

Figurs 77. ilidi'ì table 
lock. 

Figure 78. Bring the slid- 
ing table over the lock. 

iliI 

Figure 79. Locking the 
ripping fence. 

Figure 80. TIlting ad,ist- 
ment for ripping fence lock. 



Figuro 81. Locking the 
tilting table. 

Figure 82. Locking the saw 
in position. 

Figure 83. dangerous 
position-never stand in 

line with the saw. 

Figure 85. orrect hand 
position. 

Figure 84. The fingers in 
line with the saw-an ex- 
tremely dangerous position. 

Figure 86. This shows trie 
door to the aw open and 

both sass ru-inlng. 



Figure 87. Scraps near the 
saw. 

Figure 89. 'hat happens 
when materials are piled 

on the saw table. 

Figure 88. stop the sw be- 
fort clearing away the 

scraps. 

I 
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Figure 90. ¿aw stopped show- 
ing why resawing is a 

dangerous operation. 

£ 

d 
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Figure 91. iesawing is an unsafe operation because of the 
closeness of the hands to the saw. 

$ 



Figure 92. 3tock being 
These pictures are used 

using rIpping 

w' \t\t1 

cut without use of guide or fence. 
to explain what is meant by not 
fence or croas cut guide. 

" 

Figure 93. Lower the saw be- 
low the table after use. 

'Figure 95. ¿hortest piece of 
stock that may be cross cut 
without special permission. 

Figure 94. Shortest piece 
of stock that may be ripped 
without special permission. 



SAFETY MAAL 

Circular Saw 

1. It is necessary to have a giard. of some sort in 
place when using the saw to prevent accidentally 
getting against the blade and to prevent kick-back. 

2. The saw should be i inch above the work to keep 
the saw from having a lifting action on the work 
and to provide the right cutting face on the saw. 

3. Loose clothing, neckties, gloves, etc., are 
dangeris as tIy might catch and pull one into 
the saw and thus cause an accident. 

4. Use the push StiCk when ripping narrow stock so 
as to keep the hands farther from the blade of 
the saw. Use the push stick when there is less 
than 3 inches between the saw and fence. 

5. The splitter guard should be as high as the saw 
when ripping to prevent the work from pinching 
on the saw and being thrown back. 

6. The clearance block muSst be securely attached to 
the fence when using it as a guide for cutting 
to length. This provides the operator with enough 
space so there will be no danger of pinching the 
saw or getting kick-backs. 

7. The sliding table imist be locked when not in use 
so that it will not accidentally roll forward 
and leave a dangerous opening in which someone 
can get hurt. 

s. All adjustments must be locked before turning on 
the power. If one is not locked and it slips, 
not only may the work be ruined but a serious 
injury may result. 

9. When using the dado heads, cutting grooves, gains, 
tenons, dados, rabbets, and moldings, do not turn 
on the power until the set-up has been checked by 
an instructor. 

10. Never stand directly behind the saw as a circular 
saw can tbrow material with great force. 



11. The fingers should be keDt olear of the track of the 
saw for several reasons. 

a. If you hit a split section in your work you 
might push your hand into the saw. 

b. If someone should distract your attentIon 
the set-up is perfect for you to be injured. 

o. It Is possible for the saw itself to work 
toward you if the lock is a little loose. 

12. You must turn the power off at the wall switch be- 
fore changing saws, putting on the dado heads, 
oiling the machine, or doing any repair work. If 
you do this no one can accidentally turn on the 
machine while you are working on it. 

l. The door to the saw must be kept closed. There is 
a suction fan hooked to the machine and it cannot 
function properly with the door open. In addition, 
there is a possibility of rippings being thrown out 
if the door Is open. Also, you might get your leg 
caught in the saw. 

14. The saw must be stopped or lowered below the table 
before clearing away scraps. It is not safe to 
put your hands as close to a running saw as you 
must to pick up scraps. 

15. Do not pile materials on the saw table. The saw 
vibrates a good deal. The materials can be easily 
shifted into the saw and be ruined or be thrown 
and Injure somebody. 

16. The dado heads throw the saw out of balance and are 
not to be used without permission. As soon as you 
aro through take them off the saw. 

17. Pulling stock through the saw may result in Injury. 
If the wk catches and starts back you may be 
pulled into the saw with the wood. 

18. Never resaw any lumber. You must remove the guard 
for this operation and your hands are too close to 
the saw for safety. If it is necessary to have 
lumber resawed, let your instructor do it for you. 



19. Do not cut round stock on the circular saw. It 
will start to spin the minute it hits the saw. 
You may only get your fingers badly pinched, but 
there is a possibility of receiving a more serious 
injury. 

20. If it is necessary to lower stock over the saw, let 
your instructor do it for you. This is a dangerous 
operation requiring special set-ups and skills. 
There is always a possibility of work being thrown 
when it is lowered onto a running saw. 

21. Work must not be cut without the use of a guide or 
fence. There is a possibility of breaking the saw 
and of having the work thrown. 

22. Do not attempt to rip pieces shorter than 12 inches 
in length as any shorter stock than this is 
dangerous to handle on the rip saw. 

23. The shortest piece of stock you may cross-cut is 
12 inches. Any shorter stock is too hard to hold 
in place on the guide. 

24. Lower the saw below the table after using. In this 
way no one may accidentally be injured by not 
noticing that the saw is above the table. 

25, Do not overload the saw. An overload results in 
kick-back, burned spots on the saw, and a chance 
of the saw breaking. 

26. If you find, or think you have found something 
wrong with the machine you are using, shut off 
the power. Report immediately to an instructor. 

27. When someone approaches you vkiiie you are operating 
a machine, shut off the machine. Then find out what 
is wanted. Do not attempt to OPERATE a machine and 
TALK to someone at the sanie time. 

28. These safety regulations are for the protection of 
everyone in the class. Flying stock may not injure 
the operator but may hit someone else in the class. 

29. After you have passed the test 1OO on that machine, 
it is necessary to have only the special set-ups 
checked before turning on the machine, 



SAFETY-FIRST_TEST FOR BAND SAW 

No pupil will be permitted to work on this machine 
in the High School shop until he has passed this 
safety examination with a lOO perfect score. 

NAME SCHOOL 

BIRi DATE DATE_______ 194 
(Ivionth) (Diy) CYear) - 

In your own words answer the following questions. 
Give the reasons for these safety regulations as 
taught by your instructor. Write your answer in 
the space under each question. 

1. How mast the guide be adjusted before turning on 
the power? 

2. Why should you keep your fingers at least 2 inches 
away from the saw when operating it? 

3. Why should you not stand at the right of the band 
saw? 

4. Thy should the saw not be backed out of a long cut 
while the saw is in motion? 

5. What is the proper method of relieving the saw when 
making irregular cuts? 

6. Why should you not attempt to cut small curves with 
a wide saw? 

7. Why should round stock never be cut on the band saw? 

8. Why should the band saw guide never be raised or 
lowered while the saw is in motion? 

9. Why is it important that all material cut on the band 
saw have a flat surface resting upon the table? 

10. Why should you turn off 
to make a clicking noise 
guide? 

the power if the blade starts 
as it passes through the 

11. What would you do if the band saw should break while 
you were using the machine? 



12. Why hold the work so the fingers or hands are not 
across the line of cut? 

13. Why is it dangerous in using the band saw to cross 
your hands on opposite sides of the saw? 

14. How small a piece would you consider too small to 
be held with the hands without the use of the jig 
or holding device? 

15. How far should the teeth project beyond the guide? 

16. Why should the back edge of the saw run against the 
face of the guide wheel? 

17. List the operations that require the permission and 
check the instructor before turning on the power? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR THE BAND SAW 



Figure 96. Band saw. Figure 97. switch within 
easy reach of the operator. 

Figure 98. 3ign and museum 
specimen on the band saw 

guard. 

FIgure 99. Museum specimen- 
smallest piece that is to 

be cut on the band saw. 

Figure 100. djust the 
height of the guide before 

starting the machine. 

Figure 101. The fingers 
should be kept at least two 

inches from the saw. 



Figure 102. The operator is 
keeping his fingers clear 
of the track of the saw. 

i?igure 103. -s broken saw 
blades fly out at the rijit 
side, never stand on this 

side. 

i"1ure 104. The teeth of 
the band sdw must project 

beyond the guide. 

Figure lOö. A danßerous 
method of holding the work. 

Figure 106. The back edge of the saw must run against the 
edge of the guide wheel. 



Figure 107. safe method 
of' cutting curves is to 
relieve the saw by making 

relief cuts. 

Figure 108. 3av side 
pressure is relieved when 
a relief cut is encounter- 

ed. 

Figure 109. It is important that all material cut on the band saw have a flat surface resting upon the table. This is one way of safely making a bevel cut. 



SAFETY MANUAL 

Band Saw 

1. Adjust the guide of the band saw about 1/4 inch 
above the work before turning on the power. It 

is always dangerous to adjust the guide while the 
saw is in motion. Your hands are too close to the 

moving blade for safety. 

2 Do not stand at the right of the band saw. If the 
saw breaks and gets out of the guards it will fly 
in this direction. 

3. Keep your fingers at least 2 inches away from the 
band saw when making a cut. If you are closer than 
this and a sp1t opens up in the wood you may cut 
yourself before you can move your fingers to safety. 

4. Do not back the saw out of long cuts while the saw 
is in motion. You might pull the saw off the wheels. 

5. When making irregular cuts make relief cuts where 
there are any sudden turns to keep from kinking and 
breaking the saw. 

6. Do not attempt to cut small curves with a wide saw. 
You cannot make a curve of small radius and this may 
kink and break the saw. 

7. Do not cut round stock on the band saw. It will start 
spinning and bind on the blade, pinch your fingers and 
probably break the saw. 

8. Adjust the guide of the band saw about 1/4 inch above 
the work before turning on the power. It is always 
dangerous to adjust the guide while the saw is in 
motion. Your hands are too close to the moving blade 
for safety. 

9. Do not use the band saw to cut material that does not 
have a flat surface resting on the table. This surface 
must be formed to take the down thrust of the blade. 
There is danger of kinking the saw and causing it to 

break. 

10. Shut off the power if the blade starts to make a 

clicking noise. Report to an instructor. The saw 
may be cracked and just about ready to break or the 
tension may need. adjusting by the instructor. 



11. If the saw breaks, quickly stand clear of the 
machine and blade. Reach over careftily and shut 
off the power. Use a stick of wood if the saw is 
out of the guard. Report the break to the 
instructor. 

12. Do not hold the work so your fingers are in line 
with the saw. Many times wood will have hidden 
cracks. These may suddenly open up and cause an 
accident if you are in line with the cut. 

13. Do not cross the hands on opposite sides of the 
saw. You cannot control the cut as well this way 
arid may have a serious accident. 

14. At no time attempt to hold with your hands and cut 
work smaller than 2 inches square. This is as small 
as is safe to hold without the use of a jig or 
holding device because of the lack of time to get 
the hand away safely if somehing happens. 

15. Be sure that all of the teeth project beyond the 
guide before turning on the power. If they do 
not project beyond tI guide the edges of the 
guide will take all the set out of the saw blade. 
This results in a saw that sticks and binds in 
the work and may bring about a broken saw or injury. 

16. Be sure the back edge of the saw runs against the 
face oÍ the guide wheel. If you do not do this 
when you push your stock against the saw you will 
force it back into the guide, removing the set and 
creating a dangerous situation. 

17. Before using t'ne band saw to cut bevels, tilting 
table work of any kind, or resawing, have your 
set-up checked by an instructor and obtain his 
permission to dc the work. 



SAFETY-FIRST TEST FOR }1ORTISER 

No pupil will be permitted to work on this machine 
in the High School shop until he has pas3ed this 
safety exanîination with a 100% perfect score. 

NAi SCHOOL_____________________ 

BIRTH DATE DATE 
ÇMonth)ay) (Year) 

194 

In your own words answer the fo11ovng questions. 
Give the reasons for tiTe se safety regulations as 
taught by your instructor. Write your answer in 
the space under each question. 

1. Why must the downward travel of' the hollcw thisel 
and the height of the table be adjusted before 
turning on the power? 

2. Why mustthe clearance between the bit and the 
hollow chisel be adjusted before turning on the 
power? 

3. Why must the stock be firmly clamped in the machines 
before being mortised? 

4. Why should the work remain stationary until after 
the bit has been removed from the stock? 

5. What precautions should be taken when mortising 
hardwood? 

6. What should be done if the bit begins to make a 
noise? 

7. What would you do if' you discovered, or thought you 
discovered, that something was not working properly 
on the rnacbine you were using? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR TU lIORTISER 



Figure 110. ortiser. Figure 111. Notice switch 
within easy reach of the 

operator. 

Figure 112. Nork must be 
firmly clamped in the 
machine before mortising. 

Figure 114. The bit should 
be greased when it begins to 

make a noise. 

Figuro 113. The work should 
remain stationary until 
after the bit has been re- 

moved from the stock. 



SAFETY MAI'TUAL 

Mortiser 

1. Be certain that the downward travel of the chisel and 
the height of the table are adjusted before turning 
on the power. This will prevent the bit arid chisel 
from striking the steel table. This could easily be 
the cause of an operator being injured. 

2. Adjust the clearance between the bt and the chisel 
before turning on the power. This will prevent any 
possible injury from this source to the machine or 

the operator. 

3. Clamp the stock firmly in the machine before making 
a cut. This will prevent you from losing control 
of the work. 

4. Do not attempt to move the work until the chisel has 
been removed. You can break a chisel and bit and be 
injured by flying pieces. 

When mortising hardwood see that the work is well 
clamped in place. Grease the mortiser. It is always 
harder to remove the chisel and bit from hardwood 
and easier to burn them. 

6. If the bit begins to make a noise shut off the 
power. Examine the clearance. Apply grease. If 

it continues to make a noise, report this to your 
instructor. 

7. If you find, or think you have found, something 
wrong with the machine you are using, shut off the 
power. Report immediately to your instructor. 



SAFETY-FIRST TEST FOR LAiE 

No pupil will be permitted to work on this machine 
in the High School shop until he has passed this 
safety examination with a i00% perfect score. 

NAME SCHOOL_________________ 

BIRTh DATE DATE 194_ 
ÇMonth) (Day) (Year) 

In your own words answer the following questions. 
Give the reason for these safety regulations as 
taught by your instructor. Write your answer in 
the space under each question. 

1. Why is loose clothing dangerous when working near 
the lathe? 

2. Thy should wood with splits or knots never be turned 
on the lathe? 

3. Why should all ued work set at least over night 
before turning? 

4. After the vtod is centered in the lathe and all 
adjustments made, why is it necessary to turn the 
lathe over a few times by hand before turning on 
the power? 

5. Why should you putty or oil the wood where it turns 
on the dead center? 

6. Why should both centers be driven into the wood with 
a mallet before centering the wood in the lathe? 

7. Why should we be careful to hold on' tools with both 
hands and f5rmly against the rest. 

8. Why should work in the lathe be roughed down to a 

cylindrical form before the highest speed is used? 

9. VJhy is it necessary to remove the corners on stock 
over 2 inches square before staithig to turn it in 
the lathe? 

10. Why is it dangerous to use the outside calipers 
when the work is turning, unless the surfaces are 
smooth? How would you proceed if in doubt? 



1]. Do we ever use inside calipers while the work is 
in motion? 

12. Ythy should we never attempt to adjust the tool rest 
while the lathe is in motion? 

13. Why should the tool rest be kept close to the stock 
being ti.rned? 

14. Why should the belt on a lathe never be shifted 
with your hand while the lathe is rt.rnning? 

15. Why is it dangerous to turn large pieces at high 
s pee ci? 

16. What is the danger in striking the screws when 
turning work on a face plate? 

17. Why is the gouge not used on the inside of cup- 
shaped or recessed work? 

18. That harm is done if we burn a lathe tool by 
cutting too long at one point? 

19. Why must we be sure the tail stock is securely 
locked in position before starting to turn? 

20. Why do you not use anything but lathe tools for 
turning? 

21. Why is the rest removed when sand papering in the 
lathe? 

22. What is the danger in taking a heavy cut or forcing 
the work? 

23. How should you place the hands on the turning tool? 

24. How should the live center be removed? 



FILM STRIP REPRODUCED IN FLAT 

PICTURE FORM FOR THE LATHE 



Figure 115. "ood lathe. 

A JOKE? 
Not if you were in this fix. 

Figure 117. The dangers of 
loose clothing while work- 

iig on the lathe. 

FIgure 116. ¿witch within 
easy reach of the operator. 

'1 

Figure 118. center the wood 
on the live center. 

FIgure 119. Tighten the tail Figure 120. djust the dead 
stock securely, center. 



Figure 121. Lock the dead 
ce nter. 

Figure 122. AdjUSt the rest 
for height and turn the 
work over by hand to be 

sure of' clearance. 

Figure 123. Lubricate the 
dead center. 

Figure 124. Hold the tool 
firmly against the rest 
with both hands while 
roughing down the stock. 

Figure 125. ¿top the 1ate 
before readjusting the rest. 

Figure 126. tnother safe 
hand position when turning. 



Figure 127. ßtop the lathe 
before using the calipers. 

Figure 128. ieady to sand. 

Figure 129. First, remove 
- the rest. 

Figure 131. Hold to the live 
center while removing it. 

It will fly. 

Figure 130. 3anding. 



SAFETY MANUAL 

Lathe 

1. The lathe is one machine at which loose clothing is 
particularly dangerous. You may beccine wrapped up 
in your work at any instant. 

2. If the wood has loose knots or splinters do not 
attempt to turn lt on the lathe. Knots and splinters 
will fly and can cause bad Injuries. 

3. Do not attempt to turn glued work that has not set 
at least over night. If the glue bas not properly 
set the work may come apart and you mit be struck 
by flying pieces. 

4. Be sure the teil stock is securely locked in posi- 
tion before turning on the power. The work will 
fly out if you forget this operation. 

5. Drive both centers into the wood with a mallet 
before centering the work on the lathe. This is 
just good insurance against work coming loose vfnerx 

you are turning. 

6. One of the most important habits to form when 
operating a lathe is that of turning the work over 
by hand a few times before turning on the power. 
You will then see if there Is clearance between work 
and the tool rest and if the job is properly centered. 

7. Putty or oil the wood where it turns on the dead 
center so there will be no chance of burning the 
work on the dead center. 

8. Hold your tools firmly against the tool rest with 
both hands. If the tool slips it may result in 
Injury or a ruined job. 

9. Rough your work down to cylindrical form before 
changing to higher speeas. The work will be 
balanced before turning up the speed. When the 
work is out of balance at high speed it may be 
thrown or even break the machine or the tool. 

10. Remove the corners on stock over 2 inches square 
before starting to turn. This will prevent 
splinters from flying from the work. 



11. Stop the lathe before using the calipers. They can 
easily catch on the work. A spinning calmer may 
injure someone. 

12. Do not attempt to adjust the tool rest while the 
work is spinnIng. If you run the tool rest into 
the work while lt is spinning things will happen 
right now. The work can be ruined or someone may 
be injured. 

13. Keep the tool rest as close to the work as possible. 
This gives the operator better leverage on the 
turning tools. 

14. Néver shift belts while the lathe is running. It 
is too easy to get cut on the belt lacing or get 
caught and have a hand pulled into the pulley. 

15. Do not run a large piece of work at high speed. It 
may be thrown off the lathe. 

16. Be sure there is no chance of hitting a screw on the 
face plate work. This may cause injury by throwing 
the tool or rk. 

17. The gouge is a dangerous tool for use ori the inside 
of cup-shaped or recessed work for If the corner of 
the gouge catches there is a good chance of injury. 

18. Burning the lathe tool takes the temper out of the 
tool. In this cond.tion it does not hold a good 
edge. 

19. Do not lay chisels on the lathe bed. They iry tip 
into the revolving stock and cause an injury. 

20. Using any tool for turning except a lathe tool does 
not give one purchase enough to hold the tool firmly 
while working. 

21. Be sure to remove the tool rest before saniing. If 
one gets a finger or hand between the tool rest and 
the revolving work a bad burn will result. 

22. Do not take a deep cut on the lathe. You may not 
be able to control the cut. If it gets away from 
you, you may be injured. 

23. Be sure to place both hands firmly on the turning 
tool. 



24. Remove the live center with the rod by tapping 
gently with the rod. Hold on to the center with 
one hand to prevent it from flying. 


