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The Ergineering Liaison Commit-
tee of the AMA has been carrying on
an extensive investigation of the
possibilities of polarized head-
lighting. This work was undertaken
because polarized headlighting can
practically eliminate glare when
cars meet at night if all the cars
involved are properly equipped.
The Committee believes that any de-
vice which gives promise of contri-
buting to highway safety should be
thoroughly studied. Another com-
pelling reason for the work was a
request for an investigation from
members of the AAMVA with whom the
Committee cooperated in the develop-
ment of the Sealed Beam headlamp.

The present statement is a sum-
mary based on amore complete report
of the Engineering Liaison Committee
presented to the AAMVA in November
1947. Members of the Highway Re-
search Board may obtain copies by
applying to the AMA office in
Detroit. /

The program followed was ‘to co-
operate with the Polaroid Corpora-
tion and the General Electric Com-
pany in the development of a system
agreed to be adequate to demonstrate
the advantages of polarized head-
lighting, and then study this system
on the road. The resulting system
as it now exists is believed to
provide a proper basis for produc-
tion designs. Final opinion on
this point is not possible because
the necessary endurance tests have
not been run on the system installed

in road vehicles. Unfortunately,
the nature of the equipment makes
it impossible to operate the system
as it would eventually be used,
when the test cars are driven in
traffic on the public roads. The
polarized lamps on experimental
cars cause protest from meeting
drivers of ordinary equipment at
distances of 1200 to 1500 ft. Ex-
perience in using the lamps when
meeting under ordinary ttraffic con-
ditions is unobtainable® because
lamps on the road are not polarized,
and the demand on the ®léctbical
supply is less than it would:bé .in
universal use. >Eoholan
S R

THE EQUIPMENT '~ °

The essential components of the
polarized light system-'are the
viewer and the polarized headlamps.

The viewer is used to stop the
polarized light from the meeting
cars. It must of course:transmit
enough of the reflected light from
the roadway, which originated in
the car’s own lamps, so that ade-
quate vision is obtained. A pre-
ferred form for driver use is shown
installed in Figure 1. : This form
is very well adapted to the use of
the front seat passenger. Passen-
ger protection may not be necessary
for safety, but would undoubtedly
be demanded for comfort by all pas-
sengers. A very thin sheet of Po-
laroid, protected by haghly trans-
parent plastic is supported in a
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light metal frame. This frame is
supported by linkage from the wind-
shield frame in such a way that the
plane of polarization can be ad-
justed to be perpendicular to the
plane of polarization of the meeting
headlamps. The viewer can be moved
into and out of the line of vision
by rotation about its upper edge
without disturbing the adjustment
of height or of the plane of polari-
zation.

Figure 1. Polaroid Viewer
in Position for Use

Adequate provision for motion in
and out of the line of sight is
needed because of light losses in
transmission through the viewer.
Approximately 63 percent ‘of unpolar-
ized light is absorbed, which means
an equal loss of illumination in
city driving when the illumination
available will be from street light-
ing and the car’s unpolarized city
beam lamps. Under conditions of
universal use, the viewer must be
moved into and out of the line of
sight every time a municipal limit
is passed. The viewer absorbs
about 25 percent of the light from
the car’s own lamps which has been
reflected from dark objects without
depolarization, and 63 percent of
any light depolarized in the process
of reflection, which occurs to a
very high degree in reflection from
light colored objects. Therefore
when no cars are near the roadway
appears much brighter whenno viewer
is used.

The polarized headlamps are 125
watt all glass units with a polar-
izing sheet protected by glass
mounted on the front of the flat
lens. The watts supplied have been
increased from the 45 watts of the
Sealed Beam upper to make up for
the 60 percent loss in polarizing
the beam and the additional losses
in the viewer. Even then, with the
viewer in use it is only possible
to see dark objects as well as with
ordinary Sealed Beam installations.
Dark colored objects do not depo-
larize much of the light in the pro-
cess of reflection. Lighter colored
objects, which do depolarize most
of the reflected light are not as
visible as with Sealed Beams. For-
tunately these lighter colored ob-
Jjects are not the controlling haz-
ards since they are always visible
farther than are the dark ones.
These polarized lamps require the
adjustments of the present aiming
mechanism to insure good illumina-
tion, although faulty aim does not
increase glare to adriver protected
by a viewer.

A separate pair of 60 watt city
beam lamps are required which must
have the same adjustments as Sealed
Beam. These lamps are not polarized
since glare must be avoided by beam
design and by lamp aim to protect
pedestrians. The increase of the
watts from 35 to 60 does not secure
as good seeing with the viewer in
use as is now obtained with Sealed
Beam lower since the light at the
so-called glare points, at and above
the horizontal, cannot be greater
than at present, and the viewer ab-
sorbs about 63 percent of illumina-
tion provided by this horizontal
light. These city lamps must be
used as country passing lamps when
meeting cars with present lighting.

Figure 2 shows a car with both
polarized and city lamps mounted on
the sheet metal.

Windshields must be so manufac-
tured and inspected as to eliminate
faults not apparent in ordinary
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light. A considerable percentage
of windshields in service would so
affect polarized light passing
through that the viewers will per-
mit more leakage than desirable and
a small percentage wculd permit so
much leakage that opposing polar-
ized lamps would seem brighter than
the Sealed Beam lowers now appear.
Plural images caused by lack of
parallelism of the outer glass sur-
faces and which are a present source
of difficulty in the production of
laminated glass become much more
serious with polarized light than
with ordinary light. The ghost im-
age is relatively very much brighter
with respect to the main image than
when ordinary light is used.

The increase in lamp watts re-
quires an electrical generator of
about twice the present capacity
and a complete revision of the wir-
ing. Relays are used to reduce the
distance the current must be carried
in the wiring. The total increase
in weight for one of the smaller
cars was 26 lb. Figure 3 shows at
the right side of the vertical line
the Sealed Beam equipment removed,
and on the left the equipment added
in changing one of the smaller cars
from Sealed Beam to the Polarized
system. Parts of one of the polar-
ized lighting units are shown before
assembly. The car manufacturers

have estimated that the selling

POLAROID

ol

price of the complete vehicle must
be increased from $30 to $80 on the
basis of 1947 costs if the change
in headlighting is made. In a nor-
mal production year the increased
cost to the car buying public would
be over $100,000,000.

THE SYSTEM IN USE

Meeting at night when all cars
use the system permits the driver

Figure 2. Polaroid and City
Headlamps Installed

to see almost as well during the
whole time of passing as he can see
with the viewer in place with no
opposing traffic. Conditions during
rain relative touse of Sealed Beam,
are better than in dry weather.

The increased light above the
horizontal will compel depressing
to lower beam or to adverse weather

SEALED BEAM

Figure 3. Comparison of Polaroid and Sealed Beam Equipment
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lamps slightlymore than with Sealed
Beam.

The polarized lamps can be used
only on rural roads. They can
provide relief from glare and good
vision during meeting only when all
of the cars involved are equipped.
A part of the public might mista-
kenly attempt to use viewers alone
for glare relief. If 60,000 candle-
power from Sealed Beam uppers should
be aimed into a driver’s eyes, in-
serting the viewer would reduce the
effective glare candlepower to ap-
proximately 22,000, which would
cause nearly the same loss of vision
as the full 60,000.

Seeing with the polarized lamp
when the viewer is in use is as
safe as with the Sealed Beam upper,
but since light colored objects are
not as bright as with Sealed Beam
at present, many observers will
consider the illumination less ade-
quate. The 100,000 cp. polarized
beam, which has a larger hot spot
than Sealed Beam, and relatively
more light above the horizontal,
will undoubtedly be accepted as a
considerable improvement when no
viewer is used. The polarized beam
during an introductory period could
be used about as the Sealed Beam
upper is now used, but at each meet-
ing a longer distance must be driven
on the lower beam than is required
on Sealed Beam, since the meeting
drivers demand depression at least
as far as 1000 ft. and usually con-
siderably farther on a straight
road. The average driver of Sealed
Beam lamps shows he considers the
lamps more glaring than Sealed Beam.

The viewer completely suppresses
the atmosgheric glow from polarized
lamps, therefore, a driver behind a
viewer cannot usually detect the
approach of polarized lamps as long
as the lamps are over a hill top,
around a curve, ina road depression,
or even behind another vehicle.
More careful driving will be re-
quired with polarized lamps under
certain conditions than is the. prac-

tice of some, and possibly new de-
sign features are required, to pre-
vent possible new driving hazards.
There has not yet been enough driv-
ing with complete systems under all
possible road conditions to make
certain whether other hazards, pre-
sumably minor, may not require at-
tention.

Polarized headlamps, seen through
a viewer, and the surroundings of
the approaching car are quite dif-
ferent in appearance from Sealed
Beam lowers. Some observers believe
that new hazards may exist in over-
taking and passing cars on two lane
roads in the face of opposing traf-
fic. Other observers believe that
glare elimination overbalances any
handicaps. More study would be re-
quired to eliminate uncertainty re-
garding this question.

The city lamps when properly
aimed should give a better city
driving result than Sealed Beam
lowers. The higher candlepower
near the top of the beam increases
the glare resulting from bad aim,
whether this aim comes from road
conditions, faulty adjustment, or
overloading. This beam is non-sy-
metrical with more light on the
right than on the left. Experience
has shown that it is more difficult
to aim such lamps properly than 1s
the case with Sealed Beam. When
these lamps are used to supply a
country passing beam and are used
without a viewer, the seeing dis-
tance of obstructions is not better
than with Sealed Beam lower beam
candlepower limits to the so-called
glare point.

Drivers having ordinary lamps
can, of course, protect themselves
against careless use of opposing
lamps by using viewers. The viewer
will cut down the effective illumi-
nation of their own lamps by 63
percent. However, the Sealed Beam
driver who uses his upper beam and
a viewer whendriving against polar-
ized lamps would have a seeing ad-
vantage over the driver of the lat-
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Figure 4. Estimated Proportions of Possible Types
of Meetings of Cars at Night

ter when the cars are approaching
each other at short distances, and
the driver of the polarized lamps
could do nothing to protect himself.
Such driving would be a direct
source of hazard, and might have an
indirect injurious effect by irri-
tating other drivers into an unfor-
tunate attitude toward the regula-
tions. Drivers of ordinary lamps
would also be losing 63 percent of
the illumination when using viewers.

Drivers would require consider-
able education if they are to use
the polarized lamps properly. This
is particularly true during any in-
troductory period when present day
and polarized systems would be in
use at the same time.

CONDITIONS OF INTRODUCTION
Installation of polarized light-

ing on all new cars at some future
date is the most rapid method of
introduction that now appears pos-
sible. The cost of complete con-
version of the equipment on cars in
service would be much greater than
for assembly line installation on
new cars. Many drivers of older
cars will doubt that their percent-
age of rural driving will justify
any such cost, or even a cost con-
siderably less than that expected.
Compulsory conversion of equipment
on cars on the road is not believed
possible. At the end of the first
year after adoption on new cars
only 10 to 12 percent of the regis-
tered vehicles would have polarized
lamps, and years would elapse be-
fore the last Sealed Beam car would
leave the road.

The Public Roads Administration
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made a traffic survey on a rural
trunk road in Ohio in 1939. Mr.A.T.
Court has taken the traffic distri-
bution from this survey and con-
structed the curves shown in Figure
4 showing the percentage of car
meetings involving different head-
lighting combinations for different
percentages of night mileage with
polarized lamps. When 50 percent
of the mileage is with polarized
lights, about 17 percent of the
meetings involve Sealed Beam lamps
only, or the same conditions as at
present. Another 17 percent inyolve
only polarized lights which should
provide greatly improved conditions
fromthe safety standpoint. The re-
maining 66 percent involve meetings
with two kinds of equipment. There
is uncertainty as to safety condi-
tions in mixed meetings. It is dif-
ficult to see. how mixed meetings
could be better than Sealed Beam
meetings. If mixed meetings should
be actually worse, or should be
believed to be worse, accidents al-
leged to be due in some degree to
glare would be increased during the
early introductory period.

Nev Laws Required The polarized
light system cannot be used in any
state until the present legal re-
quirements for headlamps have been
changed. If normal interstate traf-
fic is to continue, the new legis-
lation must be secured in all states
before introducing polarized light
and must be maintained in all states
thereafter. This new legislation
must provide for continued use of
present lighting, and for the spe-
cial problems resulting from the
simul taneous use of two systems, as
well as permit the use of the new
polarized lighting.

CONDITIONS INFLUENCING ENGINEERING
LIAISON COMMITTEE DECISION

The meﬁbers of the group which
had been cooperating in the polar-
ized headlighting development wére

agreed early in 1947 that the sys-
tem was then adequate to demon-
strate the advantages of polarized
headlighting. The next step for
the Engineering Liaison Committee
was to report to the AAMVA. Influ-
ential members of this organization
had requested the atudy. Also the
Engineering Liaison Committee de-
sired the advice of this association,
whose membership included the men
best qualified to predict how the
public would use polarized head-
lighting 1f given an opportunity.

Two questions might very properly
be raised about the system as it
stands. Will the public use it in
such a way as to introduce any new
night driving hazards which could
be avoided by design modifications?
Will the overall result in the pub-
lic use be an improvement in safety
for the system as it exists, or
after such improvement as may be
found necessary? Neither of these
questions can be answered with con-
fidence until after a tryout in the
hands of the public, in a large
enough area, and over a time suffi-
ciently long so that conditions in
all kinds of traffic and weather
can be studied. The Engineering
Liaison Committee is unfortunately
not in a position to carry out any
such tests. In the past new features
have been tried out by offering them
as optional equipment, or some ag-
gressive manufacturer had standard-
ized them on one or more models,
and taken an advantage or a loss
relative to more conservative com-
petitors. In the case of polarized
headlighting, the purchasers of new
equipment which appears on a small
percentage of cars would get no
real benefit as far as meeting con-
ditions in rural night driving are
concerned.

Since a large scale public try-
out does not appear possible, and
such tryout is the only certain way
to settle whether additional de-
sign modifications are needed, it
seems desirable to take the system
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as it stands, and make the best
estimate possible whether any method
of introduction available would be
likely to be acceptable to the pub-
lic. If the introductory corditions
seem tolerable, additional work to
deal with remaining uncertainties
would be justified.

The automobile manufacturers
have not themselves developed the
electrical components in the head-
lighting improvements which have
followed the standardization of
electrical lighting nearly 40 years
ago. The car manufacturers had to
select from the possibilities the
new devices believed desirable, de-
velop the necessary auxiliary equip-
ment, and then deal with the react-
ions of public officials and of the
public. Special engineering per-
sonnel had to be assigned to the
problems and this personnel sup-
ported by more expenditures relative
to cost of product than has been
usual for any other feature of the
vehicle. A lot has been learned
about what the industry can and
cannot do to influence the public
operation of lighting equipment.
Meny of the problems of the motor
vehicle administrators in this area
have become apparent to automobile
people. The committee has used the
above background in estimating the
effect of various conditions, of
which the following seem most im-
portant.

The complete system will provide
glare-free-meetings only on rural
roads, and then only when all cars
involved are equipped.

The benefits during meetings in
the early introductory period will
be apparent at first for only a
small and slowly increasing per-
centage of night meetings on rural
roads. During this early introduc-
tory period enthusiastic endorse-
ment cannot be expected from all
owners. Some owners may easily
have an unfavorable reaction if
occasionally exposed to glare by
Sealed Beam drivers who can use
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viewers and their upper beams when
meeting polarized lights.

Accident records showing the
percentage in any way due to glare
are incomplete and apparently inac-
curate. Better records are urgently
needed. What evidence there is in-
dicates that glare-caused accidents
are a much smaller percentage of
the total than frequently assumed.
During the early introductory period
mixed meetings involving polarized
and present headlighting equipment
increase more rapidly than do meet-
ings involvingonly polarized equip-
ment. Any increase in accidents in
meetings involving mixed equipment
which may be assigned to glare,
could conceal any benefits due to
glare prevention in the small per-
centage of meetings in which glare
is eliminated.

The owner of a polarized light
system must give it more attention
than required for a Sealed Beam
system if maintenance and operation
are to be satisfactory. Mere ad-
justments are required. Until the
last Sealed Beam equipment has been
retired, the driver must be ready
and willing to treat any car being
met differently from the car last
passed. After three years a large
percentage of the cars will be in
the hands of new owners, who will
not be influenced by whatever in-
struction was given the original
purchasers. Today owners of old
cars in areas where there is no
official perxodlc inspection permit
their ltghtlng equ1pment to get
into and remain in defective con-
dition. The use of defective polar-
ized light systems would seem likely
to involve rather more hazards than
defective Sealed Beam systems.

Careless use of polarized lights
seems certain to cause more com-
plaint against glare than is caused
by the same degree of carelessness
in handling Sealed Beam. There is
continual complaint at present that
a percentage of the public fails to
use the depressing switch properly.
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The increased skill required to
handle polarized light during the
introductory period will make con-
ditions worse. There is no reason
to expect any immediate improvement
in effectiveness 1n enforcing head-
lamp use regulations.

Some Sealed Beam drivers may at-
tempt to use viewers to protect
themselves against glare from po-
larized light drivers who fail to
depress properly. They will be
tempted to retaliate against such
drivers by using their upper beams.
Viewers will reduce the seeing of
drivers of ordinary llghtlng. If
polarized lighting is in use, it
will undoubtedly be impossible to
prevent any ’ driver from purchas-
ing viewers and attempting to use
them. This condition seems to pro-
vide possibility of trouble.

A part of the public is almost
certain to believe at the time of
any initial announcement‘of intro-
duction that polarized lightingis a
complete cure for the glare problem.
This seems likely regardless of ef-
. forts to prevent misunderstanding.
This part of the public would be
likely to be seriously disappointed
sometime during the introductory
period after everyone has had some
experience in meeting faulty use of
the equipment, and before any real
benefits have been accomplished.
If any important group in any state
became actively opposed to continu-
ing the use of polarized light, ac-
tive support from some, organization
believed to be without bias or self
interest might be required to pre-
vent legislative changes restricting
the later use of polarized lamps.
Such adverse legislation could seri-
ously handicap the normal interstate
traffic and sale of automobiles.

After consideration of the facts
available, the Committee arrived at
the decision stated in its report
to the AAMVA, from which the fallow-
ing is quoted:

* RECOMMENDATIONS"'

“The automobile industry, with
the cooperation of the Polaroid
Corporation and the General Electric
Company, has developed a complete
polarized headlighting system in
order to investigate its possibili-
ties as an answer to the glare prob-
lem. The system has been subjected
to extensive testing and study not
only by the industry's llghtlng en-
glneers but also by the same engin-
eering executives who were respon-
sible for the development of the
Sealed Beam headlamps.

“On the basis of this develop-
ment work, the Engineering Liaison
Committee of the Automobile Manu-
facturers Association, which has
been responsible for the investiga-
tion, has recommended against the
adoption of polarized headlighting
at this time. This recommendation
has been approved by the Board of
Directors of the Association and is
concurred in by the Ford Motor Com-
pany, which has cooperated in the
program. The recommendation is
based on the following considera-
tions, among others:

1. The full benefits of such
improved seeing and relief from
glare as may be afforded by polar-
ized headlighting when driving on
rural roads would be obtained only
when used on all cars.

2. Such universal rural use can-
not be secured quickly since there
appears to be no practical way to
quickly convert the more than 30
million cars on the highways to
polarized headlighting.

3. Introduction of polarized
headlighting on new cars only would
be followed by a lengthy period
of mixed use of new and present
headlighting.

4. During the period of mixed
use among the probabilities foreseen
are the following:

A. Drivers who have paid the
higher prices for new cars made
necessary by polarized lighting
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would be disappointed at the long
delay 1n getting the advantages
of the new lighting in any large
percentage of meetings with other
cars at night,

B. Careless or discourteous
drivers of carswith present light-
ing could use their upper beams
to glare the drivers of polarized
lighting, and at the same time
protect themselves against the
glare of the polarized beam sim-
ply by equipping their cars with
polarized viewers.

C. The percentage of drivers
of polarized lights who would be
careless or discourteous in the
use of the polarized beam when
meeting carswith present lighting
may be expected to be as large as
it is with drivers of Sealed Beam
cars, and just as hard to control
through police power as at present.

D. Thus glare would continue
to be a problem, and particularly
during the first part of a period
of mixed driving might well pro-
duce a build-up of public resent-
ment against polarized lights
that would result in the repeal
of permissive legislation in some
states. This would interfere
seriously with interstate motoring
and incidentally produce serious
problems in the distribution of
mass produced automobiles.

5. New hazards will develop in
the use of polarized headlighting
at hill tops, curves, and when over-
taking and passing unless all dri-
vers follow different practices
from those used by some drivers to-
day. It has been difficult in the
past to persuade many drivers to
change their habits by educational
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methods.

“Based on experience todate, the
Committee is not convinced that the
benefits during a considerable
period after complete conversion to
polarized lighting will overbalance
the troubles which it feels certain
will develop in the long transition
period. Therefore, the Committee
believes that it is not in the pub-
lic interest to introduce polarized
lighting at the present time.

“The Committee would be very glad
to study, in cooperation with the
administrators if they so desire,
any new developments which may pro-
mise to make the introduction of
polarized headlighting at some
later date, a worthwhile venture in
the interest of public safety.”

The Committee on Engineering and
Vehicle Inspection of the AAMVA re-
ported to its association that it
was “in accord with the belief that
polarized headlighting should not
be introduced at this time.” This
committee also recommended in its
report which was accepted by the
association that a study should be
made of the legal problems which
would be involved in the introduc-
tion of polarized headlighting.

The situation at present is that
the Engineering Liaison Committee
is awaiting advice from the admini-
strators as to what additional
studies may be desirable. Any or-
ganization interested in the possi-
bilities of polarized lighting is
urged to give careful consideration
to any report from the AAMVA, and
to the November 1947 report of the
Engineering Liaison Committee to
the AAMVA.





