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can be determined. The use-of such tables can sometimes help to avoid th!p un-
necessary consideration of some of the many individual body measurements that
might be pertinent to the design of a piece of equipment. In general, stature
correlates reasonably well with body heights and lengths, and weight: with
breadths, depths, and circumferences.’® A person of the 5th or of the 95th percen-
tile in height and weight will tend to approximate (but not necessarily dupli
the 5th or 95th percentiles in his other measurements. Thus, if the height and
weight of a group are known, and these measurements are easily taken, appro:m—
mations of some of their other body dimensions may be obtained by referrmg to
correlation tables for this group or even for roughly comparable groups. These
have been worked out extensively for the military population by Newman and
White. However, it cannot be oo strongly emphasized that the correlations are
not high enough to permit precise individual prediction, but only group p’redic-
tion. With intergroup comparisons there is an added factor of error. For. these
reasons measurements of the dimension.involved are always preferable in ‘mtua
tions where any degree of precision is required.

8 Dynamzc Body Measurements

So far the discusslon of anthropometric measurements has centered
the-static-dimensions-of the.human.body._ Althaugh these dimensions are hel
ful in solving many problems of human sizing in equipment operatxon, it i

which his measurements are taken. For this reason additional material on th

the most obvious case, clothing can and does alter & man's weight and dimension
considerably. For example, if precise values of weight are required, it is necessary

of pocket contents. For men, street clothing may weigh 4 to 8 pounds. While the:

total increases in the example cited may amount to only about 5 per cent of the

nude weight, the specification of a precise reference weight may be important fo
--design-purposesi-for-example, if an_engineer adds a.
‘ the strength of a structure based upon a nude -refer
factor would obvmusly be less than intended. The percentage dlﬁ’erence mlght no

of practical importance, for example, when establxshmg limitations for thel num
ber of people occupying an elevator or & vehicle; in conservation of crificalmate

el

minimum.?
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value of one dimension, the corresponding range of values for a second dimension

cate)

around

evident that a man never operates his machine in the rigid nude positions in :

dimensions of the human body under dynamic conditions is necessary. T¢ take}

to add allowances for the type of clothing worn while working and for the-we1ght=

be great but situations can be readily visualized where such differences may be |

rials; or in transport equipment where weight penalties must be reduced to a‘

In addition to increasing weight, clothing increases body dimensions, gmd in’
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y winter clothing the differences may be considerable. Other applica-
hich differences for clothed and unclothed dimensions might be signifi-
be calculation of area of contact from anthropometric descriptions of
.and feet, as well as clearance. between hand controls, and clea.ra.nce
foot-operated controls.

ter general importance, however, in the over-all concept of dynamlc
1 the fact that variations in certain body measurements can influence
e’s ability to perform those movements or actions required for the
on of his mechanical equipment. For example, the location of a con-
arge man might well be grossly inadequate for a much smaller opera-

must be relocated so as to be equally accessible to both the largest and
én,.or, if this is not feasible, (2) adjustability must be built in at one

idering the whole problem of the functional human dimensions per-
safe design of mechanical equipment, it becomes apparent that
ta needed, in addition to the static body dimensions in the working
f three types: (1) the eye level of individuals in the working posi-
maximum-arm-reaches,-in-various..vertical- and -horizontal planes,
tained without altering position, and the extension of these reaches
further movements of the trunk or body; (3) the leg reaches that
ied without altering position.!®

Seated Eye Level. This is a basic measurement of considerable
.the design of working areas of industrial equipment. The eye posi-
'erator will determine, in part, how much:’ of his surroundings- he
). see, and how well he will be able to see if. Many workmg areas

n isual information most efficiently. The .disadvantages of an eye
I'too h1gh are obvxous in the case of vehxc\ﬂar eqmpment for ex-

orkmg area are redes1gned 80 as to permlt optlmum v1s1b111ty
done, however, unless he first knows at what helght above a
the operator’s eyes will be located. Although it mi‘ght geem that
g swould.be_a. fairly straightforward static anthropometric meas-
em is complicated by the fact that nearly everyone has a pro-
when sitting in a comfortable position for operating equxpment
wo occupational groups have been directly measired for normal




