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The amount of discomfort and even danger suffered by the 
driver who has occasion to motor along the country roads at 
night, is undoubtedly sufficient cause for the attempts of vari
ous state and city legislative bodies to enact so-called anti
glare ordinances designed to remedy or to eliminate the trouble. 
The average driver generally knows little about the causes of 
glare and about what he can do to secure the best possible il
lumination with the least possible glare from the lamps with 
which his car is provided. That the members of legislative bodies 
have a very hazy conception is evidenced by the number of ordi
nances which have embodied terms as vag·ue as "must not glare 
or dazzle'' or which have attempted to limit candle power of the 
source. 

The purpose of this article is to explain briefly in non-technical 
terms some of the conditons which exist on cars with headlights 
in condition as commonly found, to explain why the results are 
unsatisfactory and what can be done to improve them, and 
finally, to explain the principle of a few of the anti-glare de
vices which are becoming popular. The reader who desires to 
make a very thorough study of this subject should secure the 
April, 1917, issue of the bulletin of the Society of Automobile 
Engineers, which contains a very complete discussion of this 
subject in all its phases. 

Figs. 1 and 2 illustrate the light distribution from two differ-
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F ig. 1. .An incorrectly d irec ted beam of light. 
F ig-. 2. Correctly d irected beam of light. 
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cnt headlights. In the first, much of the beam of light is thrown 
upward at an angle sufficient to strike the eyes of a man stand 
jng, or of the driver of an approaching car. Fig. 2 illustrates 
the result of having the beam so directed that none of it rises 
above a height of 42 inches. 

~ith the reflectoi~ of the lamp curved to the proper (para
bolic) shape, and with a bulb with a filament concentrated al
most at a point and placed at the proper location in the axis of 
the reflector, the refl ected light would be in the form of a paralbl 
beam, as shown in Fig. 3. A small -amount of unreflected light 

F ig. 3. The reflect ed rays should be pa rallel. Fig. 4. Direct rays 
spread in all di
rections. 

,vould be thrown out over a wide range, as indicated in Fig. 4. 
1'he reflected beam should give the illumination to make distant 
objects visible, and the direct light should illuminate the road 
close to the car. It is the reflected light beam and not the direct 
light which causes the most objectionable glare. 

Unfortunately, the filament in the lamp bulb occupies a con
siderable space instead of being concentrated at a point, and 
gene~·ally the lamp bulb is not placed in the proper • position · 
relative to the curved surface of the reflector, that is, it is "out 
of fo?us. '' Fig. 5 represents the shape of filament commonly 
u~ed 111 _the vacuum type or '' type B '' Mazda or Tungsten bulb. 
Fig. 6 illustrates the form of filament used in the "nitrogen 

.cE)~ €>~ 
Fig. 5. The filament in the vacuum 

lamp. 
Fig. 6. The filament in the 

nitroge n filled lamp. 

filled" or "type C bulb." This bulb contains nitrogen or some 
other inert gas, and the filament can be heated to a much higher 
temperature without danger of its blackening the interior of the 
bulb or burning out rapidly. This results in the securing of a 
larger amount of light with the .same consumption of electricity. 

Faulty lighting frequently results from looseness of the bulb 
in its socket or displacement of the filament in the bulb, which 
sometimes takes place while the filament is hot. It may also be 
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caused by the almost universal condition of improper distance 
of the 'bulb or filament from the reflector, even if it is at a proper 
height. . 

An inspection of the construction of the lamp and the back 
of the reflector will generally make evident what must be done 
t~ move t~e bulb forward or backward. If a bulb 1½ inches in 
diameter is replaced with one 2 1-16 inches, and no adjustment 
is made, it is evident that the filament will not be in the correct 
location. No bulb in which the filament is not located as nearly 
as . possible in the center of the globe will be satisfactory for a 
head lamp, as the rays reflected from the inside surface of the 
bulb will cause objectionable stray light. 

Fig. 10 illustrates how the light is slightly spread instead of 
being in the form of a parallel beam. This is due to the fact that 
the filament occupies considerable space instead of being concen
trated at a point. -

If the filament is located a considerable distance behind the 
correct focal point, the light 
rays will diverge, as shown in 
Fig. 11. 11he · image thrown 
upon a distant surface, like the 
wall of a building seventy-five 
feet away, will be a large circle 
with a black .spot at the center. 

As the filament is moved for
ward closer to the correct loca-
t . th · · d d · :B i 0

· 10 The fl.la m e nt is not concen-~on, e_ image is. re 1:1,C~ 111 t1:ated at a point a nd the r e fl ect ed 
size and increased in brilliancy li ght is not in a pa r a llel beam. 

until the condition illustrated in Fig. 13 is obtained. This is 
the maximum illumination obtainable and the bulb may be said 
to be "focused" properly. As the filament is moved still fur
ther forward, conditions similar to those obtained when it was 
behind the focal point will result, Fig. 14 and 15. If one watches 
a number of cars driven in the fog or along a dusty road, he 
will notice immediately that more than half of them have the 
lamps so adjusted and .so aimed that either the greater part or 
all of the light shines not on the road but up into the air. 

Some of the first anti-glare devices consisted of metal covers 
arranged directly in front of the lamp door, or of pieces of paper 
cut to fit on the inside. These cut off the light passing thru the 
upper half of the door. If the bulb happens to be in such a 
location that the rays are diverging, this proves effective as il-
lustrated in Fig. 16. If, however, the h~1]b is sn located that the 
rays are converging, the only part of the reflected beam to leave 
the ·lamp is thrown upward and di.rectl,v into the eyes of the 



Fig.1/ Bulb much foo close to reflect· 
or. Dwergmg rays Lorge image wdh dork 
spol 

Fi9- 12 Bulb too close to reflec tor Lorge 
white 1rnoge 

Fig./3 B ulb of correc t locot,on Pen cd 
rays 5mollesf possible 1moge Mo,omum 

Fig 14 Bulb too for from reflector Lorge 
whtfe ,moge 

Fig.15 Bulb much loo for from rdlecfor. 
Co111,,er,9tng, rays. Lorg, 1mo_ge wlfh dork .spot. 
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F igs. 16, 17. Covering the top of the lamp door limina t th g lare on l,v 
when the, bulb is behind th focal point of th r fl ector. 

driver of an approaching car, and the only illumination on the 
road is that directly in front of the wh els of the car, Fig. 17. 
The reader can readHy see that one location of the bulb calls for 
the coverino- of the upper half of the door and another location 
of the bulb calls for the covering of the lower half. 

The black ning or coverino- with a special patent d metal de
vice of a certain portion of th bulb may produce a desired 
change in the distribution of light. Whether the low r half or 
the upper half of the bulb should be cover.ed, in an effort to 
eliminat glare, d pends upon wh ther the bulb is in front of or 
behind the proper focal point. When the hBad lamp is properly 
directed, that portion of the unreflected lio·ht which shines above 
the horizontal may be slightly objectionable and, at any rate, is 
u:::eless. In the case of the spot light, none of the unreflected 
light is desired. The coverino- of a portion of the bulb with 
paint or possibly, better yet , with silver or a re-fleeting metal 
cover is illustrated in Fig. 18. 

Fig. 18. Silverin g or pa inting a pa rt of the 
bulb eliminates direct light. 

Fig. 19. A series of corruga
tions diffu se the lig ht hori
zontally. 

If the lamps of a car are properly focused and then the sup
porting brackets are bent downward at a slight angle, the par
allel beam of light can be held below the 42 inch elevation and 
excellent illumination with the abs n e of glare, except at such a 
time a the car is coming across the crest of a hill, can be ob
tained, Fig. 1. 
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The principle underlying the operation of one of the much 
u ed anti-glare len e is illustrated in a section of the lamp shown 
in Fig. 20. Here the prisms, which form part of the ~ens (illus
trated in Fig. 19) deft ct the light downward at a shgh~ an~le. 
The orruaated effect in the glass is for the purpose of d1ffusmg 
the lio·ht horizontally to give illumination to both sides of the 
road in tead of concentratina it. FiO'. 21 illustrates on th left 
the ffe t of a concentrated beam and on the right the effect of 
a horizontally diffused beam. 

Another form of lens which ha b come very popular anJ 
which to date has be n adopted by approximately twenty manu
factur.ers as tandard equipment, is illustrated in Fig. 22. The 
purpose of the small lenses which cover the surfac is to djffus 
th light so as to increa e the illumination close to the car. The 

Fig . 20. Prism s in th e len s b end the light downward. 

glaring effe t is reduced to such an extent as to be not objection
able provided bulbs are not replaced by others qf very much 

reater candle power. 
One manufacturer has sold large numbers of head lamp glass 

of amber color rather than white glass. The special advantage of 
uch len es i that there isles back glare or reflection of dazzling 

li{)'ht from particles. of moi ture in the form of fog or rain back 
into the eyes of the driver, which makes it difficult for him t,) 
see far ahead of the car. Due to the fact that the amber glass 
absorbs som of th violet and blue rays, there is less total illum
ination on the road than there would be if white gla:s were used. 
Whether or not thi i at all serious can be determined byte tina 
illumination, first with a plain glass and then with a special 
lens. 

The market is now flooded with numerous lenses which vary 
from simply rough or fro ted glas , such as is often used in banks 
and to surround private offices, to very intricate combinations o.f 

r 
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Fig. 21. Prisms a nd horizonta l corrugation , a s illu ·trated in Fig. 19 and 20, 
d ir ct the light downward and diffuse it. 

small l'enses and pi·isms. rrhere are also numerous hields and 
deft cting devices, many of which, if the bulb be not properly 
fo used, will take all of the illumination from the road and throw 
it into the face of the drive1· 
of the approaching car. Some 
of the diffusing len. es r.educe 
the illumination ahead of the 
car by sea ttering all the light 
out close to the car or by ab
sorbing a large proportion of 
it to such an extent that one 
cannot drive on a stranO'e roa 1 
at night without suffering ex
tr.eme ye train and nervous 
fatigue. Everything close to 
the car is far too well illumin
ated and ev rything beyond is 
almost in darkn ss. F ig. 22. A large number of s m a ll len s es 

The spot light arranged so diffu th e li ght in a ll directions. 

the driver can direct it at will is a most useful devic:e if prop.er
ly used. When two cars meet on a narrow road, it can be di
r cted toward the ri()'ht to afford the illumination desirable to 
allow the driv.er to avoid dan°'er of runnino' into the ditch. It 
should never be directed toward an approaching car even if the 
distance is great. nfortunately, the spot light has been o 
much abused that leaislation has been proposed in many state, 
for its abolishment. Whether it will be allowed depends upon 
whether it is abused or used properly. In anada no motor 
car is allowed to be equipp.ed with a spot light. 

The Society of Automobile EnO'ineers has l'ecommended the 
p,ractiee concerning head lamp illumination a follows: '' The 
head lamp shall be so arrang.ed that no portion of the direct 
reflected beam cone of light, when measured 75 ft. ahead of the 
lamps, shall rise above 42 inches from the level surface of the 
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road on which such vehicle stands, under any condition of load
ing ; nor shall any portion of the direct reflected beam cone of 
light rise, at 75 ft. distance, more than twelve inches above the 
center of the head lamp." 

The Iowa State law, as revised in 1917, makes the following 
provisions : " Every motor vehicle operated or driven up the 
public highways of this state shall, during the period 
from one-half hour after sunset to one-half hour before unrise, 
display at least two lighted lamps on the front and one on the 
l'ear of such motor vehicle, which rear lamp shall also display 
a red light visible from the rear; provided that each motor 
cycle and each motor bicycle shall be required to display but 
one lighted lamp in the front of each motor cycle or motor bi
cycle. The rays of such rear lamp shall shine upon the num
ber plate carried on the rear of such vehicle in such a manner 
as to r ender the numerals thereon visible at least fifty feet in 
the direction from which the motor vehicle is proceeding. The 
light or lights of the front lamps shall be visible at least five 
hundr,ed feet in the direction in which the motor vehicle is pro
ceeding; provided, however, that it shall be imlawfitl for any 
person operat:ing a motor vehicle upon the public highway in 
this state to use any lighting device of over four candlepower, 
equipped with a refl ector, unless the same shall be so designed, 
defl ect ed or arranged that the directly def elcted, and itndiffii sed 
beam of S'llCh light, when m eaS'llred seventy-five f eet or more 
ahead of the light shall rise above forty-two inches froni the 
lev el siirf ace iipon which the v ehicle stands iinder all conditions 
of load . Spot lights shall not be so iised as to throw direct rays 
in the fac e of an approa,ching vehicle." 

Althouo·h there is an error in the wording of the law as it 
appears in the published copies, the intention of the lawmakers 
is evident. 

It is an easy matter for the driver to stop his car seventy-five 
feet from the wall of a building, as indicated in Fig. 1, and de
termine whether his lamps are complying with provisions of the 
law. 

Whether or not objectionable glare exists when lenses de
signed primarily to diffuse the light are used can g,enerally be 
determined by walking- toward the car from a distance of several 
hundred feet and looking alternately at objects beside the car 
and at objects in or at the side of the road close to ' the observer. 
In many cases there is no obj.ectionable glare until the distance 
is less than one hundred feet. Then the light is almost blinding 
until a point is reached at the side of the headlight. This con
dition is much worse if the driver, in an effort to regain range 
or distant illumination, has oTeatly increased the candle power 
of his lamp bulbs. 
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The College 

The Iowa State College of Agriculture and 
Mechanic Arts conducts work in five major 
lines: Agriculture, E;igineering, Home Eco
nomics, Industrial Science, and Veterinary 
Medicine. 

The Graduate Division conducts advanced 
research and instruction in all these five lines. 

Four-year, fi·. ·e-year, and six-year collegiate 
courses are offered in different divisions of the 
College. Non-collegiate courses are offered in 
agriculture, engineering, and home economics. 
Summer Sessions include graduate, collegiate, 
and non-collegiate work. Snort courses are 
offered in the winter. 

Extension courses are conducted at various 
points throughout the state. 

Research work is conducted in the Agricul
tural and Engineering Experiment Stations 
and in the Veterinary Research Laboratory. 

Special announcements of the different 
branches of the work are supplied, free of 
charge, on application. The general college 
catalog will be sent on request. 

Address HERMAN KNAPP, Registrar, 
Ames, Iowa 
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