






















































































































































































Sixteen shops were on one floor level,

Facilities for body protection were adequate in
most shops. Four failed to provide goggles or shields for
eye protection necessary for hazardous jobs. However,
schools having welding equipment all had dark goggles or
welding helmets. Asbestos gloves were available for wear
while handling molten metal in nine of the 12 shops having
this type of work. Six of the 12 shops had leather aprons.
The only two shops which needed dust masks had them avail-
able.

Goggles with hardened lenses should be used for
all grinding and buffing. It has been recommended that they
be worn at all times while working in a machine shop. Some
industries that are safety conscious furnish goggles and
require their employees to wear them.

Miscellaneous items were checked in the 24 shops.
Fire extinguishers, safety cens for inflammable liquid, and
steel storage racks were provided in most instances.

Fire blankets, labeling of danger points, and the
use of color dynamic paints were found in only a few of the
shops.

Shops visited were in good condition with respect
to safety of power-driven machines, all electrical controls,
room facilities, housekeeping facilities, and facilities
for body protection.

Application of the newer ideas of illumination,
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sound-proofing, and color dynamic paint were rarely found.

Adequate light is only one phase of proper light
planning. The avoidance of glare, heavy shadows, and pro-
vision for proper diffusion are to be considered. The
colors used on walls, machines, and floors also constitute
a ssfety factor. The application of color dynamics is
helpful and effective in giving desirable color contrasts
which lessen nervous fatigue, increase efficiency, and call
attention to danger points.

Unnecessary noise from machines can be greatly
reduced by keeping them in repair. Insulating the upper
part of the shop will help absorb the natural noise.

It appears probable that if school authorities
were conscious of the efficiency that could be derived by
providing adequate light including color dynamics, many
would be willing to cooperate. The cost of applying the
right kind of paint properly would be no more than that of
the ineffective application so commonly evident. Employ-
ment of an illuminatlon engineer appears advisable when
planning a shop. His fee would be money well spent.

The relationship between shop conditions as de-
termined by the score card and accidents in the shop was
consistent in meny csses, as was shown in Figure 1l.

Of 24 shops visited and checked in this study,
19 had scores of 370 points or above. Of these 19 shops

two had more than eight accidents.
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This may have been due to inefficient instruction
and management. A careless workman with the best of equip-
ment and conditions can be a hazard to himself and his
fellow students.. A study of the accident situation gives
the feeling that a great many people have never learned to
do things correctly or safely. Students do not know how to
do things, or they fail to do them as well as they know
how. In elther case, the result may be an accident.

Of the remaining five shops with scores of 365
or less, one had 20 accidents, four had seven or less ac-
cidents. The low accident rate in the four schools was
probably due to efficient Iinstruction and management on the
part of the instructor. A student properly instructed can
work safely although probably not as efficiently as if he
were in better surroundings.

As previously revealed, inspections primarily
lead to the discovery of unsafe practices.

Apparently the score card does reveal unsafe
practices and procedures which among other factors may
lead to numerous minor accidents and potentially to those

of & much more serious nature.




Chapter VI
SUMMARY

A score card was designed for use while conduct-
ing this study. This card was designed to provide data
necessary for evaluation of the physical factors to be con-
sidered in attaining a high degree of safety in high school
machine shops. With extensive use of machines in everyday
life, 1t 1s necessary that students, especially those in
machine shop, work in a safe environment.

Cooperation of 24 high school machine shop in-
structors was secured. These Iinstructors kept an accurate
record of accidents which occurred in their shops over a
period of six months. At the end of this period, the shops
were visited and rated according to the items on the score
card.

It was revealed that 50.7 per cent of all acci-
dents occurred while operating the metal lathe. This may
have been due to the extensive use of this machine and the
many operations for which it is used. All accidents were
minor in nature, consisting of cuts and scratches on hands
and fingers or particles in eyes. These particles were re-
moved without injury.

The score card revealed that shops visited were




in good condition with respect to safety:

1.
2.
Se
4,

S.

Power driven machines
All electrical controls
Room facilities
Housekeeping facilities

Facilities for body protection

Provision in shops for such new factors as illu-

mination, sound-proofing, and color dynamic paint was defi-

cient.

With the score card as a guide, the instructor

may more readily determine conditions prevalling in his

shop which if corrected may prevent unnecessary hazards to

students and a more efficient approach to the objectives

of industrial arts machine shop.
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Appendix A.--SCORE CARD




Score Card for Class B High School Machine Shops 60
A clean, methodical, and systematically organized shop promotes safety.

- W
I. Equipment (power) = 130
l. 1Individual motors 20 1/ L)
2. Approved switches 5 A
3« Approved guards @y
4., Shield on grinder 20 | P
5. Safety collars on grinder b e
6. Aisles not less than 4 feet wide 157] 1
7. Clearance between stationary objects and 15 | sl 3
extreme position of machine 18 inches A
II. Illumination e, ae k. R
l. General work 30 f.c. - 40 f.c. -5 1 i DR
2, Close work 50 f.c. =100 f.c. To0 !
TI1. BElectrical ¥, 80
l. Switchboards (dead front type) B R U
2. Motors, switches and starting equipment A7 R W
properly encased e, § . .l
3. Approved design electrical controls LA S
4., Motors properly grounded - :
5. Approved extension cords b s i
___ 6., Clock and bell system G, N, R
IV. Room Facilities e e AR
l. Proper temperature 60-70 degrees 10 18
2. Adequate ventilation Vi
3. Ceiling height not less than 10 feet £ R RN
4, Two exit doors for large shops, over o R
2,000 sq. ft. 10 3
5. Window sill height not less than 40 inches I T
6. Drinking water R AR
7. Washing facilities T AR
8.  Sound proofing D | ¢
Vs Housekeeplng Nw*imﬂ_ B | |
l, Safety lines around machines ci R R Ve G
2. Working space (40 sq.ft. per student) -20_Ii-mh”,;,_J
3. Non-slippery floors BN LD
4, Safety container for oilly waste 1Q.L“_Mm_w;_ |
5. Steps located in non-dangerous areas h s NS M Y
6. Housekeeping in general good 10 HEwg
VI. Body Protection by ++§§;*_M
1. Safety Goggles or shields SRR il
2., "Welding helmets or goggles 2RSS N S
3. Asbestos gloves for handling molten metal 10 I
4, Leather apron for handling molten metal IOMT"“'" ¥
—__ 5, Dust mask or respirators R T
VII.” Miscellaneous 70, SN F_GQ__‘r S
l. Fire extinguisher .
2, Fire blanket 10 | Hr
3. Approved safety container for inflamable [10
liquid ! AT SOOR
4, Danger points labeled | 10 | 1
5. Color dynamic paint 008 pa
— b6s. Properly constructed steel rack 10 E
. Totals _PO0 | 00 L

Instructions for using card- (1) Basis Tor “scoring 500 points. (2)
For scoring two columns are allowed. “hile actually at work in a
Shop only the first need be filled out, the second to be filled out at
leisure. (3) Where credit is allowed for any single item not pre-
Sent and not needed in a shop draw a circle around such credit.
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Appendix B.--ACCIDENT REFORT




Machine Shop Accident Report
Class B High Schools of Michigan

Rt Of SEIBBL o ol B o i st chaines sl bt s i son o s o e b 005
Wite of accident ... .- e HoOUr Of ABY e s i Age of individual ..

. of e, IBBRAD ... .o e cemas e S3120 OF CIOBB e o
[ ACCIDENT

62

1. /ESCripEion, Of G CEROO ORI i oy o ok she e oo o et ol e B o WIE R SR B 8

2 Description of the injury .. .. ...
1II EQUIPMENT
1. Name of machine at which accident occurred .........

Was the machine tool equipped with approved safety guards? yes no.

oW

Was there sufficient equipment? yes no.
5. Was there logical arrangement of machines in the shop? yes no.
6. Was the machine defective? yes no.
7. Was the machine being misused? yes no.
8. Was the machine oksolete? yes no.
III ILLUMINATION '
1. Was illumination adequate? yes no.
2. Was there glare? yes no.
IV ELECTRICAL HAZARDS
1. Were switch boards dead-front type ? (No exposed live parts) yes no.
2. Were motors, switch, and starting equipment properly encased? yes no
3. Were electrical controls of approved design? yes no.
4. Were motors properly grounded? yes no.
V HOUSEKEEPING

Model .. ... .. ... .Model number ... . .. . dercyemsr iy e OB VIR 2 e

1. Was shop crowded? (Not enough equipment to give each student a working location) yes no.

. Was proper temperature maintained? yes no.

. Was there adequate ventilation? yes no.

Were floors slippery? yes no.

Were steps located in dangerous areas? yes no.

o oA W N

. Was housekeeping in general, good, bad?

VI PERSONAL FACTORS

. Was student fatigued? yes no.

. Was proper clothing worn? yes no.

. Was student wearing goggles if needed? yes no.

Was machine being run at improper speed? yes no.

Were guards being adjusted while machine was running? yes no.

R N

Was student attempting to oil machine while it was running? yes no.

=3

. Wes student engaged in horseplay? yes no.
VIl MISCELLANEOUS
1. Were danger points labeled? yes no.
2. Were steel racks properly constructed? yes no.
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Appendix C.--LETTER TO SHOP

INSTRUCTORS, SEPTEMBER, 1947




Industrial Arts Dept. 61

Russell Gebby, Director \
NILES HIGH SCHOOL
NILES, MICH.

September 29, 1947

Dear Sir:

I am conducting a study of causes of accidents in public school
machine shops, in Class B high schools in lower michigan., The pur-
pose 1s to develop a score card that can be used to appraise a
school shop to detect certain hazards that may be a source of
accidents, In this study I hope to enlist the cooperation of mach-
ine shop instructors and other school officials,

To build this score card it will be necessary to secure accurate
and complete information concerning school machine shop accidents and
the causes thereof, hnowing the conditions under which accidents
occur, we shall be able to formulate safety precautions to guide
shop practice, No effort will be made to compare shops. Each shop
will be the unit on which the study will be based and each accident
will be reported separately,

I am enclosing a copy of a machine shop accident report, which
has been devised by myself with the cooperation of the Faculty of
Colorado A & M College, Fort Collins, Colorado, for your information,

It is proposad that an accurate record of accidents in each

;goperating machine shop be kept from October 1, 1947 to April 1,
48,

I shall appreciate your cooperation in this project.

Sincerely yours,

fuwd § £ty

Russell A, Gebby



Appendix D.--POSTAL CARD FOR

SHOP INSTRUCTORS
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POSTAL CARD FOR SHOP INSTRUCTORS

We should like to cooperate in the
public school machine shop accident
study. We will probably need &
Machine Shop Accident Report Blanks.

Signature

I would eppreciate a copy of the
completed score card for my own use.

Signature

Name of School

Address

Immediate reply appreciated.
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Appendix E.--LETTER TO COOPERATING

SCHOOLS, OCTOBER, 1947




623 Vann Street
Niles, Michlgan
Octobar 28, 1947

Dear Mr,

I appreclate very much your interest in my study of
causes of accidents in public school machine _shops, in
Class B high schools in lower Michigan,

For the purpose of this study please keep a record of
. every accident in gour shop regardless of how minor the
agcident may be, emember no effort will be made to compare
shopa,

I am planning to visit your shop sometime before
April 1, 1948,

Enclosed find the accident reports that you indicated
you might need, If more are needed, I will be glad to furnish
then to you,

Thankas again for your willingness to cooperate with me
on this study,

Yours very truly,

Russell A, Gebby

Ene,
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Appendix F.--APPOINTMENT LETTERS,

MARCE, 1947




INDUSTRIAL ARTS DEPARTMENT 70

Russell Gebby, Director
NILES HIGH SCHOOL
NILES, MICHIGAN

Dear Mr.

In connection with my study of causes of accidents in
public school machine shops, I expect to be in your shop
At this time I would like to pick
up your accident reports to date and also apply the score
card that I have developed.

If for any reason you will not be available on this
date, please notify me as to whom I may contact to get into
your machine shop.

Thank you for your cooperation with me in this study.

Yours very truly,

Russell A, Gebby
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