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surroundings, the location of controls and instruments, and the way the operator:
performs his duties. A functional concept of accidents should be maintained
throughout—that is, the errors that may occur while the operator is working at
the machine should be anticipated. The repetition or recurrence of near or real
accidents clearly indicates a need for redesigning. Another consideration relates
to human limitations. It should be assumed that no worker is a perfect one. In
fact, he may be far below the ability assumed by the des1gner. If his duties are
too complex, the cumulative burden is great and he may reach or exceed his limits
of attention and ability. Finally, a wide margin of safety should be provided to
eliminate any possible situation that places the operator near his maximum ability
with regard to aptitudeé or effort, especially when adverse factors are present.®

1. Operational Job Analysis

No engineer would accept an assignment to design a motor unless he' was
also provided with information as to what the motor was for, the conditions under
which it would operate, and the type of load it was expected to handle. In other
words, specifications are required and these rest upon an analysis of the job the
motor is to perform. If we view an employee as an intricate industrial machine,
then before he is assigned to a given task, the work should be analyzed in terms
of demands to be placed on this human machine. No engineer would design a

motor to operate under conditions of €xtreme cold without-considering-the-possible—

damage that might result from this operating condition and providing the neces-
sary safeguards, such as proper tolerances, lubricants, and the like. Surely, the
human machine should receive as much consideration as a motor. The potentiali-
ties of job analysis for the prevention of industrial accidents are very great but
thus far they have been only partially exploited and developed.

Job analysis can be divided into three broad areas: the surround, the ma-
chine, and the operator. The surround refers to the operational area within which
the operator is required to perform. For example, poorly lighted areas or passages
are one of the conditions among which the operator must sometimes perform his
work. The second area is the machme Job analysis can be a hegl. to equxpment
desig w'th resu}tx Brovement, if operawr*safety‘p. d-correspotiding-redn
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ingpettionNo~ sprecm}— professxona] -gkill-is.required -to. detex:mme-.that;a._power- ,

driven ripsaw is potentially dangerous to the hands of the operator. The services
of a safety engineer are not required to reach the conclusion that the operator
may come in contact with the blade. His services become valuable, however, in
deciding what kind of a safety device should be employed and just how it should
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.designed and used. Common sense and unaided observation can, in some in-
tances; be adequate to identify the potential dangers of a job.

w. The dangerous aspécts of other jobs can be identified by knowing some of the
hnical features of the equipment. For example, the danger inherent in some
droelectric generators when there is a sudden loss of load can be deduced from
ax:ac.teristics of the generator, the turbines, and the controlling valves. -
5}\\.»’:D1rect observational and logical procedures can often utilize some of the
cial techniques that have been developed as aids in locating the dangér spots in
job. Such aids as motion-picture photography, interviews with experienced
ors, and analysis of control movements and forces become especially useful
bs that are intricate, those that are part of a more complicated system of
nd equipment, and those in which failures and accidents rarely occur. Each
f}'these methods i isa tool useful in abstracting from an operator's performa.nce

%we corrective action can be taken by the detection of “near accidents,” atten-
nyis given to both potential and real accidents. A search for-errors in perform-
d‘ce'may uncover near accidents or events that would result in catastrophe under

lzméx;ﬁ‘l mpensated for by another operator or by some characteristic of the ma-
1nery. Senous trouble may develop only when more than one error is made

] tssary, but not sufficient, conditions for an acc1dent A program for reducing
ccidénts must conmder both kmds

¢ the*é‘ﬁ“rm‘s‘p'éaﬁf‘ﬂlfé performance either by éipenments:lly mcreasmg
quency of-errors or by telescoping time so that an adequate sample of
Tors: is available for study. Some of the typical methods used.in thls kind of job
y8is will now be examined.? Ry ‘
Pime=and--Motion-Study--Time and-motion-study:- has»made«ht:ble ~direct
ontrﬂmtlon to problems in safety. To a considerable extent this can be attributed
zsunderstandmg of the nature and purpose of this type of .analysis. Time
Lo otion study is simply a means for obtaining a description of current methods
13 _gk It i is when the findings from the tlme and motion study are used 8s &




