HUMAN ENGINEERING AND INDUSTRIAL SAFETY 85

i

E .

i 84 ROSS A. MC FARLAND
1

i

such an extent that his total “blind area” (at an adequate distance behind the -
viewer) is reduced to less than 30° to either side of the mid-line back of the head
Similarly, very moderate normal movement of both the eyes (15° to right and "
left of mid-position) and the head (45° to the right and left of mid-position) will ¥
- enable a man to scan a total surrounding with a blind ares of only 25° to the right .-
3 and left of the mid-line of the back of the head 3¢
; Since the retina of the eye is not uniformly sensitive, when the eyes are fixed, .
parts of the total visual field will be sufficiently distinct to permit dlscnmmatmn
while other areas will be much less distinet. While the peripheral areas of the
retina are not useful for distinct vision, they do serve to direct the attention of
the viewer to outlying objects and enable him to fixate such objects by appropriate
movements of the head or eyes.
When it is necessary to see an object distinctly, both eyes fixate on that _
: object so that its image falls upon corresponding portions of the retinas of the
two eyes simultaneously. The area that includes the widest limits of vision in all
directions on which the eyes can fixate for distinct vision is called the field of
fixation; it implies that the head is fixed and that the scanmng or succession of ;
‘, ﬁxatxons result from conjugate eye movements. This area is found to be very,
nearly circular with a dismeter of about 100°. Vision downwards is somewhab
‘1 . over 50°, which is slightly greater than in some other directions. The emphasis on
' design for layout of a work space so that the operator will be provided with as
wide an area of view of his displays, machinery, and surroundings as possible
~does not imply that he 18 to be immobilized during operations. He should not,
however, be required to make unnecessary, extensive, and inefficient movements.

ﬁheyquestlon sometimes arises as to whether white on black or black on white

)

referable combmatxon Although many authorltxes maintain that the back-

T or\dltlons well-trained subjects read white figures on dark faster and more
i) ‘ than black ﬁgures of the same Size on wh:te Where cons:demtlons of

vgh n an operator is looking elsewhere. Berger has investigated number
fizin daylight as well as at night, and he also found white on black superior;
eral thickness was an added variable.33

ontrast between Task Area and Surround. The above prlinciples regarding

3 b@n the general environment around the worklng area is illuminated to
egree As the background area.?”8? Visual tests have “shown ophmal

2. Factors Affecting the.Visibility of Displays and Other Objects CINATICH
M)

when the surround illumination is greatér than the background
’§w1th glare) V)srual efficiency falls off rapldly zn

Regardless of which type of display is used in the working area, its visibility
as well as that of tools and materials depends upon a number of well-krown
considerations. The most common of these factors are size of the obJect the
{ brightness contrast between it and its immediate background, the contrast be-
o tween the task area and its surroundings the brightness of the object itself;
! the length of tlme the objeet is seen, and the color of the illumination.. Bac

s not always true, however, since the productxon of 1]1um1natxon above
's,apt,»tofncause»glare_pomts,mspecularmeﬂectlonsr-h-lgh.v.contrasts

: ’*Detazl Although the normal eyeican detec ery 8
objects no operatdr should be expected to see or manipulate objects close to his
visual threshold. Under such conditions, considerable discomfort and fati
would-result=A~margin-of-safety-should- a]waysrbe*al}owed with-fegard-to-the s
of objects that must be seen or discriminated by the eye. The safety eng'meer
should be well aware that visual details must be made considerably larger than
the just-visible size.

b. Contrast between Object and Background. The greatest contrast occurs
when & jet black object is on a pure white background or vice versa. Under such
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