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fortable and possibly hazardous Moderate
deficiencies are not readily detected, although
the cumulative effect of even shghtly glaning
conditions can result 1n matenal loss of seemng
efficiency and in fahgue

Glare

Glare may be defined as any bnghtness
within the field of vision of such character as
to cause discomfort, annoyance, interference
with vision, or eye fatgue Glare may be
direct or reflected

When glare 1s caused by the source of hght-
g within the field of view (whether 1t be
dayhght or electnic), 1t 1s descnibed as direct
glare

When glare 1s caused by high-bnghtness
mmages or bnightness differences reflected
from shiny ceilings, walls, desk tops, matenals,
and machmes or surfaces within the wsual
field, 1t 1s described as reflected glare

Reflected glare 1s frequently more annoying
than diwrect glare because 1t 1s so close to the
hne of wvision that the eye cannot avoid 1t
Furthermore, reductions in contrast often oc-
cur which can drastically reduce the task
contrast and hence the abihty to discern de-
tal Reduced brightness of hght sources will
reduce both direct and reflected glare

Glare reduces the efficency of the eye and
may cause discomfort and fahgue It may
reduce the detail of the visual task to such an
extent as to senously impair vision, thus -
creasing accident hazards See page 1456

Direct glare may be reduced by (a) de-
creasing the brightness of the Lght source,
(b) positioning the hght source so that it no
longer falls within the normal field of vision,
(c) increasing the brightness of the area sur-
rounding the glare source and against which 1t
1S seen

Reflected glare may be reduced by (e) de-
creasing the bnghtness of the light source,
(b) positioning the hght source or the visual
task so that the reflected image will be di-
rected away from the eye of the observer,
(¢) mcreasing the level of illumination by
increasing the number of sources i order to
reduce the relative brightness of the glare, or
(d) m special cases, changing the character
of the offending surface to ehiminate the spec-
ular reflecton and the resultant reflected
glare.
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Soft shadows from general illumination can
accent the depth and form of vanious objects
Avoid harsh shadows, however, since they
may obscure hazardous conditions or interfere
with visibility at the work area because of un-
desirable bnghtness contrasts.

Safety

Because safe working conditions are essen-
tial in any mdustnal plant, the effect of hght
on safety must be considered The environ-
ment of a plant should be designed to com-
pensate for the hmitations of human capa-
bihty Any factor that aids seeing increases
the probabihty that a workman will detect
the potenhal cause of an accident and act to
avert it

In most cases where accidents are attnb-
uted to poor illumination, the cause 1s marked
down as “very noticeable poor quahty of il-
lummnation” or “practically no illumimnation at
all” Many less tangble factors associated
with poor illummation are, however, important
contnbuting causes of industnial accidents
Some of these are direct glare, reflected glare
from the work, dark shadows—all of which
hamper seeing and together cause after-tmages
—and excessive visual fathgue, which alone
may lead to accidents

Accidents may also be caused by delayed
eye adaption when coming from bnght sur-
roundings into dark ones Some accidents
which are attributed to “individual careless-
ness” can be traced to difficulty 1n seeing, from
one or more of these causes

Seemg tasks tend to become more diffi-
cult and wital to profitable operation Close
observations of equipment and instruments,
and quick physical response to the minute
changes indicated will call for more and better
lighting to protect major investments mn ma-
chines and highly trained personnel

For extensive ighting mnstallations, a quak-
fied 1lluminating engineer should always be
consulted The safety dwector, however,
should be farmihar generally with the lamps
and reflectors, and hghting requirements for
industnal environments

For a more extensive treatment of industnal
hghting see pages 1449 and 1456 in Chapter
46, and the following references

1 ANSI All 1, Standard Practice for Indus-



