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UNITED STATES 

1,706,096 
PATENT OF FECE 

SAMUEE. F. ARBUCKLE, OF DETROIT, MICHIGAN, AND CARL P. BROCKWAY, of TOLEDO, 
ORIO, ASSIGNORSTO MONOGRAM LENS CORPORATION, of NEW YoRK, N.Y., A coR 
ORAON OF DELAWARE, 

LAMP SOCOSENG ASSARA U.S. 

Application filed January 28, 1924. Serial No. 688,946. 

This invention relates generally to focus 
ing apparatus for lamps and more specifi 
cally to focusing apparatus for headlamps 
of automobiles and other automotive 
vehicles. 

In general, the invention, consists in cer 
tain improvements in the appartus for fo 
cusing headlights described and claimed in 
the co-pending application, Serial Number 
555,276, filed by Samuel F. Arbuckle one of the two joint applicants of this applica 
tion wherein-apparatus is, utilized, consist 
ing of an elongated tubular member having 
a closed end plate at one end with two ad 
jacent holes formed therein, an observation 
aperture at the other end, and an image 
screen within the chamber. This device is 
fastened to the headlight reflector from 
which the lens has been removed and the 
condition of focus determined by the ob. server through inspection of the images of 
the lamp filament formed on the screen. The present invention comprehends im 
proved means for attaching the apparatus to 
the headlamp casing: the utilization of im 
provements in the end plate which will not 
necessitate the removal of the headlamp lens 
and make possible a much clearer determi 
nation of the center of the filament.images; which permit ready and easy adjustment 
of the apparatus for headlamps of different 
makes and dimensions; and other features 
referred to hereinafter. Various important objects are compre 
hended within the invention as outlined 
above. o An important object is the provision of 
means whereby the focusing apparatus may 

40 
readily be attached to lamp casings of vari 
able curvatures and dimensions. Another 
object is the employment of means whereby 
the apparatus may conveniently and easily 
be centered upon the headlamp with the axis of the apparatus coinciding with the 
axis of the lamp reflector. Another im 
portant object is the utilization of structure 
in lamp focusing apparatus which is oper 
able independently of the presence orab 
sence of a refracting lens in the line of light 
travel. It is an object also to provide means 
whereby the light-apertures of the appara 
tus may be varied in accordance with the 
make or dimensions of the lamp. A highly important object also is contemplated in the 

Specific formation of the light apertures, 
Whereby a laterally extended image, the axis 
of which is readily determinable, is formed 
On the screen within the apparatus. Additional objects relating to the specific 
construction, mode of manufacture and 
function of the apparatus will be readily 
apparent from consideration of the descrip 
tion of pne embodiment of the invention 
herein disclosed and illustrated in the ac 
companying drawings. 

Referring to the drawings: 
Fig.1 is a side elevation of the focusing 

device in position upon the automobile head 
light casing; 

Fig. 2 is an exploded view of the focus 
ing device, showing the essential elements 
thereof; Fig. 8 is a front elevation of the end plate, showing the adjustable aperture disc and 
two-point support; w 

Fig. 4 is a side view of the vertical sec 
tion of the end plate; Fig. 5 is a view of the image screen as 
viewed from the observation end of the fo 
cusing apparatus; and 

Fig. 6 is a view showing a mode of at 
tachment, between the image tube and sight tube of the focusing apparatus. 
The apparatus of the present invention 

and of the invention disclosed in my co pending application, Serial Number 555,276, 
above referred to, provides means whereby 
with a dark chamber and a screen enclosed 
therein, determination of whether or not the 
lamp, within a headlamp of an automobile, for example, is in proper focus therein rela 
tive to the reflector of the headlamp. The 
principle of operation involved is that where 
light is emitted from a point at the focus 
of a parabolic reflector and transmitted as 
parallel rays through an aperture to a 
screen, it will form on the screen a sharp image of the source of light. If the light 
source is other than a point, the image will 
conform to the dimensions of the light 
Source, as a heated filament, for example. 
Should the light source be displaced from 
the parabolic focus transversely, the sharp 
image will disappear and the light trans 
ferred will be diffused. Accordingly, if a 
screen is provided which is marked in ac 
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cordance to a regular plan as by a series of . 
parallel or concentric lines and by prede 
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termination the proper center of the image 
fixed, the operator may adjust the lamp or 
determine to what degree the lamp is off 
center. 

... In order to take care of a shift of the 
light source along the axis of the reflector 
away from the focal plane, two adjacent 
apertures, one on either side of the reflector, 
may be utilized, it being evident that should 
the light source be out of the focal plane, 
the images formed on the screen will be 
shifted away, from points parallel to the 
apertures, thus giving evidence of improper 
focusing. - 

Referring particularly to Figs. 1 and 2, 
there is illustrated an automobile headlamp 
casing 10, in which in dotted outline is shown 
the parabolic reflector 11, and a lamp bulb 
12. The reflector is secured within the cas 
ing in conventional manner, there being 
shown a rim 13, enclosing the outer edges of 
the casing and serving to bind the lens 14 
and the reflector to the casing. 
The focusing device consists of an elon 

gated, truncated cone 15, forming the image 
tube, which, at its base 16, is secured to the 
base 17 of a second truncated cone 18, form 
ing the sight tube. The bases 16 and 17 of 
the conical members 15 and 18 are outwardly 
flanged and are adapted to receive therein 
between the outer edge of the image screen 
19, the whole being bound together by a 
ring 20 having inwardly directed flange 
members 21 adapted to be clamped against 
the surfaces of the flanges 16 and 17. 
The screen 19 may be formed of any suit 

able material, such as oil paper, cloth or 
ground glass which is sufficiently translucent 
to permit vision of the images of the light 
source through the side aperture 22, formed 
at the small end of the sight tube 18. On 
the screen 19, above and below the horizon 
tal, diametrical line 50, passing through the 
center of the screen, are drawn a plurality 
of lines 51 (Fig. 5), the same being prefer 
ably displaced and increasing in length 
symmetrically to a given point indicated by 
the line o above which in the upper portion 
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of the screen, and below which in the lower 
portion thereof, the lines decrease in length. 
As indicated in Fig. 5 of the drawing, these 
lines are preferably numbered 3, 2, 1, 0, 1, 2, 
3, both above and below the center 50 in 
order to facilitate the determination of the 
median point of the images formed and per 
mit the formation of simple directions for 
the operator in the use of the apparatus. 
The image tube 15 is so formed that its 

small end is about half as large as the larger 
end, and the Small end is adapted to be posi 
tioned adjacent the headlamp so that light 
rays passing therethrough will not be re 
flected directly upon the light screen from 
the tube interior. As illustrated, the small 

1,706,096 

end of the tube 15 covers only the central portion of the headlamp. 
To the small end of the image tube 15, an 

apertured end plate 23 is attached as by 
means of the outstruck tongues 5 of the 
plate 23, engaged and compressed with the 
annular flange 6 formed at the end of the 
casing. - 

In order to give the plate rigidity, the 
other edge is turned to form a flange 24. 
The end plate 23 is adapted to be supported 
from the rim 13 of the headlamp by means 
of a bracket 25. This bracket consists of a 
strap 26 having a slot 27 cut therein, a plate 
28 removably bolted to the strap by means 
of a wing nut 29, and a transverse support 
member 30 integral with the plate 28 and 
having at each end upturned, reversely 
curved end contacts 31 designed to bear upon 
the rim 13 of the headlamp casing. For 
purposes of adjustment, the strap.26 adja 
cent the wing nut may be marked with graduation lines. 
At the center of the end plate 23 there is 

mounted for pivotal rotation the disc 32 by 
means of a central screw 33, the nut 34 
thereof being fixed to the interior face of 
the end plate. The disc 32 is formed with 
two oppositely positioned sectors 35 cut in 
the edge of the same by means of which a 
hand grip may be obtained to rotate the 
same, this manipulation being aided by 
means of an annular groove 36 formed in 
the end plate 23 beneath the edge of the 
disc 32. There are four slots cut in the disc 
32 in pairs of two, each oppositely placed 
relative' to the disc pivot, such pairs being 
indicated by the numerals 37 and 38 and 
adapted to register with a given pair of 
slots in the disc is a pair of horizontal slots 
39 in the end plate 23, these slots being on 
the vertical line through the disc axis and 
parallel to each other, the width of the same 
being materially greater than the width of 
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the disc slots 37, as shown for example in 
ES 3. The purpose of this difference in 
width is to permit a slight variation in dis 
tances between the various pairs of slots 
which are utilized in focusing the lamp, for 
it is evident that slots which are appropriate 
for use in connection with one make of head 
lamp or lens may not be usable in connection 
with another set, thus requiring disc slots 
which are positioned either closer together 
or farther apart, the increased width of the 
slots 39 accommodating this variation. 

It is obvious that only one pair of slots 
may transmit light at one time, the slots 38 
for instance in Fig. 3 being entirly ob 
structed by the light impervious end plate 
23. It is apparent also that should adjust 
ment for the slots 38 be desired, it is neces 
sary only to loosen the screw 33 sufficiently 
to loosen the disc when the same may be 
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rotated to bring these slots in register with 
the end plate slots 39 when the screw 33 may 
be again tightened. This plate, as illus 
trated clearly in Fig. 1, is of such a size as 
to cover the front of the headlamp against 
which it is adapted to be positioned. 

0peration. 
The operator, in making use of the focus 

ing device as above described, piaces the 
same in juxtaposition with the headiamp - 
with the support contacts 31 of the bracket 
'esting upon the rim of the headlamp, the 
operator holding the end of the apparatus 
against the headlamp rim. it is evident that 
the two-point support tends to bring the 
axis of the apparatus into the vertical piane 
passing through the axis of the reflector and 
shouid the end plate be noticeably off-cen 
ter vertically, the same may be adjusted by 
loosening the wing nut 29 of the bracket, and 
silifting the bracket strap. With the light 
turned on, the operator then views the 
screen i9 of the apparatus through the ob 
servation hole 22 and notes the position of 
the double image formed on the screen. By 
reason of the presence of a lens in the head 
lamp instead of the angular W-shaped lim 
ages of the filament, there will be formed on 
the screen elongated spots of light, each 
with its major axis horizontal, provided, of 
course, the lens is of the usual refracting 
type having a plurality of vertical refract 
ing lens. These images are well defined and 
since the horizontal width of the same is 
large compared with the height, it is com 
paratively easy to determine the approxi 
mate median lines thereof and compare them 
with lines formed on the screen. The posi 
tion of the image medians having been de 
termined by comparison-with data supplied 
by the manufacturers giving the correct po 
sition for the headlamp and lens being test 
ed, the observer may readily determine 
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whether or not the headlamp is in exact 
focus. 
A large percentage of the lenses on the 

market are designed to give lateral diffusion 
of light and for this reason the same set of 
apertures may be used for a number of dif 
ferent makes of lamps or for lamps used 
on different makes of cars, but in such in 
stances as where there is a divergence in the 
distance between images, such as would be 
accommodated by an additional pair of slots 
in the aperture disc 32, it is necessary mereiy 
to rotate the same a quarter turn in order 
to obtain the slots proper for that particu 
lar type of headlamp. Further, it is evi 
dent, that additional plates 32 may be pro 
vided which may be substituted for each 
other in order to secure a plate appropriate 
for the headlamp. This possibility of inter 
change of the aperture plates and the sus 
ceptibility to change of apertures of the 

plate itself, is highly advantageous in the 
adjustment of the varied makes of head 
lamps with their different ienses to proper 
focus. It is requisite only that the manu 
facturer, as a result of careful determina 
tion of distances for all the different types 
of headlamps, furnish the operator with 
charts or lists of data, disciosing the proper 
reading for the given type of headliamp by 
means of which the operator may obtain 
proper adjustment of his iamp. 
As previously indicated, one of the note 

Worthy features of the invention is the de 
velopment of the light image on the screen 
in the form of a horizonia elongated slot, 
the median horizontaine of which is readil 
ly determinable and comparable with the 
lines formed on the screen, thus permitting 
a precision of adjustment sufficiently accu 
rate to meet the severest demands of State 
boards and officialis. It is also noteworthy 
that the two-point support upon the head 
lamp permits instantaneous positioning of the 
apparatus so that its axis iies in a vertical 
piane passing through the axis of the re 
flector, there remaining only the necessity of 
adjusting the apparatus vertically by means 
of the wing nut 29. Further, the means pro 
-vided whereby adaptation is made for all 
sizes and dimensions of headlamps and re 
flectors gives highest utility to the appara 
tus and adapts it for every ordinary use for 
the focusing of the headlamps, 

It is, of course, apparent that while an 
embodiment of the invention has been de 
scribed and illustrated which may in cer 
tain aspects be preferable, it is intended that 
such disclosure be illustrative rather than 
definitive, the scope of the invention being 
defined only in the claims as hereto ap. 
pended. 

Having thus described our invention, 
what is claimed is: 

1. In a focusing apparatus for lamps, the 
combination with a headlamp having a re 
flector and a light source mounted therein, 
of a hollow tubular enclosed casing adapted 
to be positioned in front of said reflector, 
the axis of the casing lying parallel to that 
of the reflector; an end plate at the end of 
the casing adjacent the reflector, said plate 
having plural parallel slots formed there 
in; a translucent screen positioned in the 
other end of the casing; and means for ob 
serving the images of the light source on 
the screen. 

2. In a focusing apparatus for lamps, the 
combination with a headlamp having a re 
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flector and a light source mounted therein, 
of a hollow tubular enclosed casing adapted 
to be positioned in front of said reflector, 
the axis of the casing lying parallel to that 
of the reflector; an end 
the casing adjacent the reflector, said plate 
having a pair of slots formed therein; a 
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plate at the end of . 
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translucent screen positioned in the other end 
of the casing; and means for observing the 
images of the light source on the screen. 

3. In a focusing apparatus for lamps, 
the combination with a headlamp having a 
reflector and a light source mounted therein, 
of a hollow tubular enclosed casing adapted 
to be positioned in front of said reflector, 
the axis of the casing lying parallel to that 
of the reflector; an end plate at the end of 
the casing adjacent the reflector, said plate 
having two parallel slots formed therein; 
means adjacent said plate for varying the 
effective position of said slots; a translucent 
screen positioned in the other end of the 
casing; and means for observing the images 
of the light source on the screen. 

4. In a focusing apparatus for lamps, the 
combination with a headlamp having a re 
flector and a light source mounted therein, 
of a hollow tubular enclosed casing adapted 
to be positioned in front of said reflector, the 
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axis of the casing lying parallel to that of 
the reflector; an end plate at the end of the 

5 casing adjacent the reflector, said plate hav 
ing two parallel slots formed therein; a ro 
tatable disc positioned centrally of said 
plate and attached thereto, said disc having 
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a plurality of pairs of parallel slots, where 
by separate pairs of slots may be brought 
into registry with said plate slots; a trans 
lucent screen positioned in the other end 
of the casing; and means for observing the 
images of the light source on the screen. 5. In a focusing apparatus for a lamp, 
the combination with a lamp provided with 
a reflector, a light source, and a refracting 
lens, of a tubular dark chamber adapted to 
be positioned adjacent said reflector; an end 
plate fixed to one wall of the chamber hav 
ing slotted apertures formed therein through 
which light rays are adapted to pass from 
the light source and reflector; means for 

4. 3 
supporting said end plate so that the cen 
tral portion of the same coincides with the 
axis of the reflector; a translucent screen on 
the opposite wall of the chamber; and means 
for observing said screen. 
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6. In a device of the class described, the 
combination with a headlamp having a re 
flector and a lighting element mounted 
therein, of a hollow member adapted to be 
positioned in front of said reflector; an ad 
justable aperture plate at one side of said 
member; and a screen on the opposite side 
of said member, said screen being adapted. 
to receive images of the lighting element 
through said apertures. 

7. In a device of the class described, the 
combination with a headlamp having a re 
flector and a lighting element mounted 
therein, of a hollow member adapted to be 
positioned in front of said reflector; an ad 
justable aperture plate at one side of said 
member; a screen on the opposite side of 

1,706,096 
said member on which the images of said 
lighting element are adapted to be formed; 
and means for shielding said screen from 
light external to that emitted through said 
apertures. - 

8. In a focusing device, the combination 
of a hollow tubular chamber; an opaque 
plate at one end of said chamber having 
parallel slots formed therein, said plate be 
ing adapted to be positioned adjacent a re 
flector containing a light source; a screen 
at the other end of the chamber; and means 
for facilitating observation of said screen. 

9. In a focusing device, the combination 
of a hollow tubular chamber; an opaque 
plate at one end of said chamber having 
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parallel slots formed therein, one on either 
side of the axis of said chamber, said plate 
being adapted to be positioned adjacent 
a reflector containing a light source; a screen 
at the other end of the chamber; and means 
for facilitating observation of said screen. 

10. In a focusing device, the combination 
of a hollow tubular chamber; an opaque 
plate at one end of said chamber having 
parallel slots formed therein, said plate be 
ing adapted to be positioned adjacent a par 
abolic reflector containing a light source; a 
translucent screen at the other end of the 
chamber; and means for facilitating obser 
vation of said screen. w 

11. In a focusing device, the combination 
of a hollow, truncated, conical chamber; an 
opaque plate at the smaller end of said con 
ical chamber having parallel slots formed 
therein, said plate being adapted to be posi 
tioned adjacent a reflector containing a light 
source; a screen at the other end of the 
chamber; and means for facilitating ob 
servation of said screen. 

12. In a device of the class described, the 
combination of a tubular chamber adapted 
to be supported from a curved support; a 

85 

90 

95 

100 

105 

slotted plate, at one end of said chamber; 
a light translucent screen at the other end 
of the chamber; and means including a two 
point bracket for suspending said chamber 
from the curved support. 

13. In a device of the class described, the combination with a lamp. casing containing a 
parabolic reflector and a lamp at the focus 
of the reflector, of a tubular chamber; an 
apertured plate at one end of said chamber 
adjacent to and in front of said reflector; a 

O 

light screen at the other end of said cham- 120. 
ber; means for facilitating observation of 
the screen; and a support for said plate hav 
ing two contact elements adapted to engage 
said casing and adapted to bring the axis 
of the tubular, chamber into the vertical 
plane passing through the reflector axis. . 

14. In a device of the class described, the 
combination with a lamp casing containing 
a parabolic reflector and a lamp at the focus 
of the reflector, of a tubular chamber; an ad 30 
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justable apertured plate at one end of said 
chamber adjacent to and in front of said 
reflector; a light screen at the other end of 
said chamber; means for facilitating observa 

5.tion of the screen; and means whereby ad 
justment of the device is secured relative to 
the reflector, said adjusting means including 
a bracket plate, a transverse piate fixed to 
the bracket and having terminal members 

10 adapted to contact with said reflector, and a 
nut and slot connection to said bracket. 

15. in a light focusing apparatus, the com 
bination with a casing including a parabolic 
reflector, a light source adapted to be posi 

15 tioned at the focus of the reflector, and a re 
fracting lens, of means for indicating proper 
focus of said light source, said means com 
prising an opaque plate having a pair of 
parallel slots formed therein; means for Sup 

20 porting said plate on the casing so that said 
slots are equally displaced from the axis of 
the reflector; a tubular dark chamber at 
tached at one end to the plate; a translucent 
screen attached to the opposite end of said 

25 chamber adapted to receive images of the 
light source thereupon; indicia on said screen 
whereby the state of focus of the light 
source within the reflector is determinable; 
and means for facilitating observation of 

80 said screen. 
16. In a light focusing apparatus, the com 

bination with a casing including a parabolic 
reflector, a light source adapted to be posi 
tioned at the focus of the reflector, and a re 
fracting lens, of means for indicating 
proper focus of said light source, said means 
comprising a tubular dark chamber; means 
at one end of said chamber adapted to trans 
mit substantially parallel flattened shafts of 
light from the light source; a screen at the 
other end of the chamber adapted to be ill 
luminated by said light shaft; and means for 
supporting said chamber so that its axis 
lies in that of the reflector. 

17. In a light focusing apparatus, the com 
bination with a casing including a parabolic 
reflector, a light source adapted to be po 
sitioned at the focus of the reflector, and 
a refracting lens, of means for indicating 
proper focus of said light source, said means 
comprising a truncated, conical dark cham 
ber; means at the smaller end of said cham 
ber adapted to transmit substantially par 
allel flattened shafts of light from the light 
source; a screen at the other end of the 
chamber adapted to be illuminated by said 
light shafts; means for supporting said 
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chamber so that its axis lies in that of the 
reflector; and means including a sight tube 
for inspecting said screen. 

18. Ashutter for light focusing apparatus, 
comprising an opaque end plate having 8. 
pair of parallel slots formed therein; a ro 
tatable disc having parallel slots formed 
therein mounted on said plate, the axis of 
said disc lying between said plate slots; 
means for rotating the disc; and a screen 
spaced from said plate and adapted to in 
tercept light projected through said slots 
R a source on the opposite side of said 
plate. 

19. A shutter for light focusing apparatus, 
comprising an opaque end plate having a 
pair of parallel slots formed therein; a ro 
tatable disc having parallel slots formed 
therein mounted on said plate, the axis of 
said disc lying between said piate slots; 
means for rotating the disc, said disc slots 
having a narrower width than the plate slots; 
and a screen spaced from said plate and 
adapted to intercept light projected through 
said slots from a source on the opposite side 
of said plate. 

20. A shutter for light focusing apparatus, 
comprising an opaque end plate having a 
pair of parallel slots formed therein; a ro 
tatable disc having parallel slots formed 
therein mounted on said plate, the axis of 
said disc lying between said plate slots; 
means for rotating the disc; an annular 
groove formed in the plate beneath the pe 
riphery of the disc whereby rotation of the 
disc is facilitated; and a screen spaced 
from said plate and adapted to intercept 
light projected through said slots from a 
Source on the opposite side of said plate. 

21. In a light focusing apparatus, a light 
screen therefor comprising a light translu 
cent plate and a plurality of parallel indicia 
lines of varying lengths arranged in sym 
metrical groups and formed thereon below 
and above the horizontal diametric line of 
said screen. . . 

22. In a light focusing apparatus, an ad 
justment plate having a plurality of slots 
formed therein; means for rotating said 
plate; and a screen spaced from said plate 
and adapted to intercept light projected 
through said slots by a light source on the 
opposite side of said plate. 
In testimony whereof, we affix our signa 

SAMUELF. ARBUCKLE. 
CAR. P. BROCKWAY. 
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