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‘General Motors Research Corporation, Detroit,
~ Mich., a corporation of Delaware ”

Application May 16, 1930, Serial No. 452,951

4 Claims.

~This application is concerned with an improved
focus checking device, such as may be employed
10 determine the exact focal position of the light
‘bulb in a reflector of an automobhile headlight.

‘The object of my invention is to desien an ap-

‘paratus for this purpose which is simple in Strae
‘ture and operation, and by the use of which the

deviation of the light filament from the focal
point in the reflector. in any direction may: be

quickly and accurately determined. The appa-
ratus is constructed to indicate visibly any de-
‘viation in horizontal and/or vertical planes, and
the arrangement is such that it may be deter-
- 'mined at a glance in exactly which direction or

directions the filament is offset. | |
- Such a device would have two brimary applica-
tions, one, for the purpose of inspecting head-

lights before installation to determine if the fila

ment is displaced farther from the- focal point
than permitted by standards, particularly in fixed
focus headlights; and the other, for the purpose

0f determining any necessary adjustment in the
pogsition of the filament in adjustable focus head-

- lights, either before or after installation. Rela-
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‘tive to this latter use, the device is so constructed
that it may be employed in service stations, or the
like, occupying a minimum of space, and of such
Simple character that it affords a means of de-
termining accurate adjustment when used by the

average layman. Such features and advantages,
as well as others, will pe readily apparent from

~ the description of my improved device hereafter
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to be disclosed in detail. - o |
Referring to the drawing forming a part

‘hereof:

‘Figure 1 is a longitudinal vertical section, part-

ly in elevation, of a practical embodiment of my
invention. | |

‘Figure 2 is an end view of Figure 1, showing a

‘headlight in dot and dash lines.

- Figures 3 to 6, inclusive, are diagrammatical
views of the screen showing various instances of

filament variations. = | | |

 Generally, the device consists of a means to de-
termine the location of the filament by project-
ing images therefrom on a screen. More particu-
larly, this-is accomplished by placing a shield 1
‘provided with relatively small openings over:-the
open end of the headlight body 2 and/or lens '3,
‘through which images 5 and 6 of:the filament or
‘light-seurce are projected on g screen 4 provided
‘with suitable scales:for determining the: deviation
~oithe filament from the focal point, -a,ndf-with ref-
-erence to the position of -which it may- be deter-
‘mined whether the deviation ‘is of such extent

(CL 88—14) o
from set standards that the headlight should be

rejected, or with reference to which the bulb may

be properly adjusted in an adjustable focus head-

- light until it occupies the exact focal point or. the
Trelative position desired or ‘required by : State

lighting laws. : | |
~The use of a shield with openings and a screen

for projected images is, of itself, not claimed  to

be novel. I have improved such arrangements,

as heretofore employed, however, by the particu-
lar location of the openings in the shield and the
‘cooperating scales or graduations on the screen

on which images from the filament are projected.

‘These openings and screen scales are so arranged
- that deviations of the. filament from the focal 7

@

point in - any direction may be readily distin- -

guished without conflict with possible deviation

in some other direction at the same time, ‘both
-of which will be clearly indicated in their: proper
directions without requiring ‘manipulation of ei-
ther the headlight or screen. = = = .

The principal feature of my invéntion consists
in positioning the openings in. the shield -so that

they are substantially in line ‘with the intersec-

tion of the focal plane P with the reflector or
paraboloid R, as indicated by dotted lines  in
Figure 1, said dotted’lines being continued to

Show the path of the projected ray through one

of the openings when the’ light bulb is properly
positioned with its filament F at the focal point
of the reflector. The focal plane may be defined
as a vertical plane passing through the focal point
of the reflector and perpendicular -to the ‘longi-
tudinal reflector axis, and the openings in the

shield are so positioned within the. term “in line

with” that a line passed through the-center of
any one opening and meeting the reflector at the
intersection of the focal plane therewith is at
right angles to said focal plane and theref ore,

- parallel to the reflector axis

~In the embodiment illustrated herein, I provide

and is.in line with the:intersection of the focal

plane with -the reflector . or paraboloid; near the
top of the reflector. T do not desire to be limited
‘to this particular number of openings or exact

relative ‘positioning thereof which are ‘disclosed
2s being: one -application-of my invention which

[
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three such openings or slots in the shield 1. Two
~ of these openings, designated ‘at 5, are in.the
same "horizontal plane-one:on each side of the -
center of the shield and in line horizontally with
‘the'intersection of the focal plane with the reflec-
~tor or paraboloid. The third opening 6§’ is 10~
sitioned on ‘the vertical ‘axis above the ‘center
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has been proved very satisfactory in actual prac-
tice thereof. S | |

T combination with the shield sc formed, the
screen 4 is placed adjacent thereto 1o receive the

images projected thereon through the designated
-openings.

This screen is preferakly suitably
scaled or-graduated by providing thereon two
horizontally arranged main. lines In vertically
spaced relation, the upper line positioned In hor-

izontal alinement with the upper opening and the
Jower line in horizontal alinement with the two

 side openings, and a vertically arranged main line
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in vertical alinement with the upper opening
which line may be extended downwardly across -

the lower horizontal line though this is not re-
quired as will be explained hereaiter. On each
side of each of these main lines is preferably ar-
ranged a parallel secondary oOr limit line. I'or
convenience these main and limit lines may be
suitably designated to indicate the directions ol
deviation of the filament from the focal point, as
lustrated in Pigure 3 and described hereinafter.

Whereas it is stated hereabove that the hori-

zontally arranged main lines on the screen are 1o

be positioned in horizontal alinement with the
respective openings in the shield, this relative lo-
cation thereof would be accurate only In the event
that there is no lens between the reflector and
shield, or if the lens is in place that 1t 18 not pro-
vided with horizontal prisms Or other light de-
flecting arrangements which would be opposite
the cpenings in the shield. In the use of the de-
vice with a headlight provided with & lens having
horizontal prisms or the like, the horizontally ar-
ranged main lines would not be positioned in
horizontal alinement with the shield openings he-

cause of the effect of such prisms on the path of -

the ravs passing through the respective openings,
and therefore, to assure the utmost accuracy In
adijusting or checking the filament location in va-
rious types of headlights it would be advisable to
provide several screens with each scaled or grad-
uated for use with a particular type of reflector
and lens assembly. In some instances, as will ap-
pear hereafter, the use of a screen with a different

location of the scales or graduations to compen-

sate for the effect of lens prisms may ke obviated
by the provision of a bottom opening in the shield.

with the above arrangement, it follows that it
the filament is properly positioned at the focal
point, the image 6 projected through the upper
opening 6’ in the shield will appear on the screen
at the intersection of the upper horizontal main
Hine with the vertical main line, and the images o

projected through the side openings 5" will appear.

on the lower horizontal main line as is shown In
Figure 3. For convenience therefore, these main
lines may be designated as “Focus” lines. On va-

rious deviations of the filament from the focal

point, the effect on the positions of the three im-

ages projected on the screen with reference to the

so-called focus lines would be as follows, by rea-
son of the location of the openings in the shield
substantially in line with the intersection of the
focal plane with the paraboloid, noting that to

avoid undue repetition, the proper designation

of the lines on the screen appears only on Fig-
ure 3: | o | o
1. As shown in Figure 4, 5 sidewise deviation or
lateral horizontal deviation in the focal plane
would not affect the position of the side images 5
but would change the upper image 8 to the right
or left of the vertical focus line which displace-
ment would be in the opposite direction to that of
the filament with respect to the focal point, ¥or

1,961,347

convenience, therefore, the right and left verti-

“cal limit lines may be designated, respectively,

“Left”’ and “Right”. -

9. As shown in Pigure 5, & vertical deviation
in the focal plane would not affect the position of
the upper image 6 but would change the side
images 5 to above or below the lower horizontal
focus line which displacement would be in the
opposite direction to that of the filament with
respect to the focal point. For convenience,
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therefore, the limit lines above and below the

lower horizontal focus line may be designated
respectively, “Below” ang “Above”.

3. As shown in Figure 6, an axial deviation out-
side the focal plane, or, in other words, a devia-
tion ahead or kack of the focal point would cause
a change of both upper and side images, which
would, however, in either instance be a variation
at right angles to the changes set forth above, as
caused by sidewise and vertical deviations.
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namely, the side images 5 which change vertically

on vertical deviations, would change horizontally,
moving either farther apart or nearer together,
on axial deviations. 'The upper image 6 which
changes horizontally on sidewise deviations,

100
would change vertically to above or below the

upper horizontal focus line on axigl deviations,

which displacement would be above said focus
line if the axial deviation is back of the focus
point, and would be below said focus line if the
axial deviation is ahead of the focus point. For
convenience, therefore, the limit lines above and
helow the upper horizontal focus line may be des-
ignated, respectively, “Back” and “Ahead”. Or-
dinarily, only the upper image 6 would be used 110

105

in determining axial deviation since it would be

difficult to determine accurately the amount of
this deviation by a movement of the side images

.5 toward or away from each other especially
when the device is applied to a headlight pro- 115

vided with a lens having vertical flutes or other
means for spreading the light laterally. |
Throughout the preceding description provi-
sion has been made for only a single opening on
the vertical axis, designated as an uUpper open- 120

ing. I contemplate also, if found desirable, a

similar copening at the bottom which would he
positioned on the vertical axis substantially in

line with the intersection of the focal plane with

the reflector. Such additional opening would 125
be especially desirable when the device is applied
to a headlisht provided with-a lens having in

its upper portion prisms or horizontal flutes such

as might render the upper opening and image
projecting therefrom incorrect with respect to 130

the focus and limit lines on the screen. It has

been found that the device may ordinarily be
used without the removal of any common type
of lens, provided, of course, that the openings in
the shield are substantially in line with the in-
tersection of the focal plane with the type of
reflector employed. _' - |
In practical application of the device, as is
shown in Figures 1 and 2, the shield 1 and screen
4 are preferably mounted at opposite ends of a
suitable housing 7 so as to eliminate external
sources of light in order that the images on ithe
screen will be clearly and unmistakably defined.
Such housing 7 is constructed with suitable
means as hooks or lugs 8 engaging over the head- 145
licht rim 9, and an offset arm 10 engaging the
vertical headlight mounting stud 11, for position-
ing the same with respect to the headlight and
suitable means to permit the operator thereof
to yiew the sereen and position of the images 150
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thereon, such as, for instance, an opening or win-

- dow 12 in an upwardly projected wall of the hous-
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ing above the headlight when in operative posi-
tion relative thereto. o - o

The length of this housing such as would de-
termine the distance between the shield and
screen may be from one to three feet. I have
found that about sixteen inch spacing is satis-
factory, which would render the assembly very
compact and easily handled. By satisfactory it
15 meant that the change in the position of the

Images on deviations of the filament from the

focal point is sufficiently great to enable an accu-
rate adjustment to be made. A deviation of only
060 of an inch, which is the usual permitted al-
lowance, would cause a change of position of the
respective image or images depending on the di-
rection of this deviation, of approximately one
inch with a2 sixteen inch spacing between the

shield and screen which would correspondingly

increase with increased spacing to approximately
three inches at three feet. Obviously, it would
be desirable to so construct the relative dimen-

sions of the housing and the scale on the screen

that the limit lines, heretofore described, would
serve as an indication when the image or images
project beyond these lines that the filament is

located farther from the focal point then the
standards permit.

From the foregoing description it will be readily
apparent that an exceedingly accurate check
and/or adjustment may be accomplished by the
use of my improved device. As stated heretofore,
I contemplate the use of a lower opening on the

vertical axis if desired according fto the applica-

tion of the device in practice. PFurthermore, it is
to be understood that the structure of the hous-
ing disclosed herein is primarily merely diagram-
matic, and in practice many changes in the gen-
eral form, dimensions and structure may be em-

means, which, by merely providing the hooks or
lugs 8 above the center of the shield opening could
be adapted to be supported on a headlamp cas-

ing installed on a vehicle, whereas in the em-

bodiment illustrated herein, the housing and posi-
tioning means are adapted to support a detached

'. _headlamp assembly. | |
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Furthermore, whereas the screen is dis'alosed
as positioned vertically and parallel to the shield,
it 1s contemplated that the screen may be in-

clined to the vertical with its lower edge closer to

the shield than its upper edge. This would neces-

sitate a change in the location of the horizontal

lines on the screen but has the advantages of

providing for better visibility thereof through the

window opening and for an increase in the depth
of the images projected on the sereen. | |

The foregoing, among such other changes as
may be apparent, are contemplated within the

scope of my invention as defined by the appended

claims.
I claim:
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1. In a focus checking device for use with g

headlamp having a reflector and a light source

therein, a substantially closed housing adapted

to be positioned in front of said reflector, an ap-

ertured shield at the end of said housing adia-
cent the reflector, an opaque screen at the op-

‘posite end of said housing adapied to receive

images of the light source projected through the
apervures in said shield, and an opening in said
housing adjacent the reflector through which the
position of said images on said screen
viewed. o |

2. The elements set forth in claim 1, in which

sald opening is positioned in a vertical end wall

of said housing opposite the screen end.
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may be

100

. In a focus checking device, the _comb-ination o
with a headlamp provided with & rim and a SUD=-
porting stud, of a housing provided with means

Engaging over said rim to position said housing
on said headlamp, and provided further with a

105

means engaging said supporting stud to position

said housing and headlamp circumiferentially and
prevent relative rotation in one direction
4¢. In a focus checking device, an apertured

- shield adapted to be placed adjacent a reflector
containing a light source, one of the apertures in

sald shield being poszitioned on the vertical axis

110

and another of the aperiures being on the hori~-

- zonval axis thereof, and a screen spaced from said

bodied therein such as in the type of positioning “shield to receive images of the lisht source BIO-

jected through said apertures, said screen - being

provided with scales on the image receiving por-

tions thereof to indicate the relative extent and
direction of any variation of said licht souice
from the focal point of the reflector, said scales

being in part constituted by limiting lines within
~which the images appear if the position of the

light source is within permissible standard toler-
ances. -

CHARLES E, GODLEY.
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