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Bpeecification of Letters Patent,
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To ol whom it may concern:

Be it known that I, Joseesr T. Rorry, a°

subject of the Kmperor of Austria-Hungary,
residing in Pittsburgh, county of Allegheny,
State of Pennsylvania, have invented certain
new and useful Improvements in Iluminat-
ing Apparatus, of which the following is a
specification.

My invention relates in general to lamps
for lighting and move specifically to an ap-
paratus in which the radiation from the
lamp or illuminating source is treated for
the production of a definite limited field of
illumination.  Tn another sense the inven-
tion relates to improvements in the efficiency
of illumination. A further feature of the
invention is an improved arrangement of
primary and secondary illuninating sources
wherebv a certain advantageous combina-
tion of {wo interchangeable fields of illumi-
nation may be secured.

The objects of the invention include the
production of a parallel beam of light from
a source which is cencealed from divect ob-
servation, whereby the sowrce is visible in
bué one direction or line. Another object
is to provide for increased economy of illu-
mination by {ransniitting from the appara-
tus only that portion of the illumination
which is desired and restoring to the source
so far as possible, the radiation of Iight
and heat which is not renrvesented in the de-
gired Aux of light. A further object is to
provide an apparatus in which a selection
of the guantity and direction of illnumina-
tion from a plurality of sonrces mav be
made. Other advantages and objects of the
invention will be apparent fiom a consider-
ation of an embodiment ofi the invention

illnstrated in the accomparying drawing-

and referred to in detail hereinafter.

Sald drawing represents g central verti-
eal section of an automobile head-light
which embodies the Invention.
leferring now in detail to said drawing,
10 indicates the illnminating source, prefer-
ably an electric incandescent lamp and more
specifically one of the type known as gas-
filled, in which inert gases, such as for exam-
ple nitrogen and argon, are employed within
the bulb to oppose the vapor tension of the
filament material. The lamp 10 is mounted
in a socket 11 suitably, and connected by
cable 12 with a source of electric current.

Associated with the illuminating source 10
is a concave reflector 13 which may for
example be substantially parabolic and so
located with respect to the center of the
luminous source as to transmit the lighs
therefrom in the form of a distinct parallel-
beam. The reflector 13 terminates at such
distance from the illuminating source 10 as
not to sacrifice the clear limitation of the
beam to a parallel condition, this condition
prescribing about a 52° angle of incidence
as the extreme. This termination of the
parallel-beamn reflector is indicated by the
line 14 in the drawing. Adjacent the tip
of the tamp 10 and in axial alinement there-
with, T employ a tube 15 of opaque material
such as for example, drawn copper tubing.
This tube may have g diameter approxi-

mately equal to that of the lamp bulb and it

will he observed that its inner end or edge
16 defines with the terminal edge 14 of the
reflector 13, an annular opening through
which a parallel-beam of light from reflector
13 s delivered. In order to obscure the
direct rays which might otherwise escape
through this annular space, from lamp 10,
I provide a_second reflector 17 of spherical
curvature, the center of curvature being the
center of Tamp 10. This obseuring reflector
17 thus divects back to the laminating
source any light and heat which passes di-
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rectly through the annular space defined hv -

the cycles 14 and 16. Tor eonvenience of
construction, the reflectors 18 and 17 may
constitute parts of a unitary sheet metal
drawing, these parts being nnited by a
frusto-conical portion 18 which performs no
direct optical function in the apparatus.
It serves however as a convenient mounting
for a lamp 19 which fits into socket 20 and
is connected by means of cable 21 with a
suitable sonrce of clectric current. The Jo-
cation of lamp 19 above the central hori-
zontal plane of the reflector 13 and heneath
the spherical reflecting surface 17 provides
for a secondary illumination of less candle
power, which may be employed alternatelv
ts the primary illumination and which will
be confined to the emission of light in a
genetally downward direction as required
for example in"many city ordinances. The
obscuring and reflecting surface 17 will pre-
vent direct observation of secondary source
19, except below a predetermined level.
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Surrounding the forward edge of reflector
a ring or band 22 within which

& conveniently mounted, a glass disk
23 formed with an axial stud or post 24 for
the reception of the above mentioned tube
15. The ring 22 may for example be se-
cured to the reflector 19 by means of solder
or otherwise. To retain the glass disk 93
in its place, a cover 25 having a central light
aperture 26 commensurate with the paral-
lel-beam of light, is employed. This cover
25 1s provided with a cylindrical portion 27
which slides upon a similar cylindrical por-
tion 28 of a sheet metal rear wall member
29. The inner face 30 of the stud 94 may
be frosted or rendered opaque to prevent the
transmission of direct light from the source
10. With the apparatus described it will
be apparent that light from source 16 is
transmitted to the exterior of the apparatus
only in the form of a parallel-beam coming
from the reflector 18. " Tn the ease of aero-
planes or other aerial machines, the use of a
vertical beam of light will prevent the lo-
cation of the machine in space by triangula-
tion as the light is visible only in one direc-
tion. At the same time, in the case of auto-
mobile head-lights, the apparatus provides
a_concentrated illumination within the jm-
mediate path while returning to the sourca
the heat and light not represented in such,
llumination whereby an important gain in
economy is attained. In the case of incan-
descent lamps, the energy thus returned in
the form of heat, represents a considerable
saving and aids materially in the mainte-
nance of the desired filament temperature.
In the metallic filament lamps, the positive

. temperature coefficient will cause this re-
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“users of the road,

stored heat to show a drop in current eon-
sumption. If a gas-Alled lamp be emrployed,
the energy returned represents an impor-

tant item in the reduction of heat loss aris-’

ing from the conduetivity of the inclosed gas.
In this latter respect the invention will thus
be seen to provide an important improve.-
ment in the use of gas filled lamps, residing
in the return to the lamp of light and heat
energy not represented in the useful illumi.
nation.

A lamp for vehicle use, such as automo-
biles, which .is subject to high speeds in
open country and moderate speeds in crowd-

55 -ed thoroughfares within city limits, must
b

¢ of reasonable size, and provided with two
independently controlled Light sources, one
of comparatively large candle power for fast
driving on country roads and the other of
more moderate candle powar and prefer-
ably concealed to provide g diffused lighi
immediately in front of the vehicle embrae-
ing a large area and devoid of glare to other
for moderate speed snq
crowded thoroughfares. The high speed
Lighting calls for a

opening of the

Pperature of the

owerful and nenetras.
£
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ing central beam projecting parallel or
slightly inclined toward the road and de-
void of rays of light that are at an angle
to the projécted beam and which interfere
with vision, such as the direct candle power
of the light source, or rays that diverge at an
angle to the main
spherical aberration in the present form of
short focus parabolic type of reflectors. A
concave reflector, whether spherical or para-
bolic will handle a light fiux, generally
speaking, in proportion to the angle of light
it embraces of the light source. ~Therefore
if we assume a given aperture, the shorter

‘the focus of the reflector becomes, the greater

will be the light flux.
ration of the reflector, however, is greater
with a short focus. Desiring visibility ang
penetration of the light at a distance, I seel
to provide for a relatively long focus, and do
so without sacrifice to the smallness and
compact shape of the lamp. A longer focus
reflector, although of reduced. size of aper-
ture to maintain compactness, may stifl be
preferable slthough it embraces less total
light flux s s voflector of the same aper-
ture and shorter focus. In accordance with
this desire to avoid spherical aberration, I
employ a reflecior of the coneave variety
having a_relatively
ing the light souree hotween the normals
approximately 30 degrees and 105 degrees.
I choose 80 degrees because at that angle
the spherieal cundle power of the light,
source will be refiecred by the parabolic De-
vond-the diameter of the globe, that is the
return light will -not be ohscured by the
globe of the light souree itself. I choose 105
degrees for the.other normal, which is the
flector, because at that point
the-angld of incidence to the tangent form-
ing the parabolic is 521 degrees, Smaller
angles 'of incidence are of problematical
value and we may well call 52§ degrees the
critical angle for the bresent type of para-
bolic or spherical reflectors, A reflector of
this type wil! handie approximately 506 of
the spherical light of the lighe ezl Tt
is Imown that the high efficiency ¢* .J.. gae
filled bulbs is due mainly to the high v
melting and evaporzting points of iesiter
under pressure in contrast to those in vacu-
am. Tt is alse known that a gas filled bulh
by convection and radiation carries heut
away from the filament, which tends to nega-
tive current economy. T find that the con-
servation of that pertion of radiant heat and
Tight that would pass inte space beyond the
aperture or opening of the concave reflector
if re-focused or returned upon the light
source materially raises the operating tem-
filament which' having a
positive temperature coefficient tends to cur-
reny economy and greater brilliancy for the
beam projented by the coneave reflector.

The spherical aber-

long focus and embrae- 9
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projected beam, due to -

75

80

85

i)

10v

105

115

120

175

180



20

30

N
<

&
ot

o
o

fel
n

&0

89

1,870,872

Tn accordance with this T place a portion of
a spherical refiector between the normals of
105 degrees and 135 degrees and mount an
opague tube in front of the light source em-
bracing 45 degrees of the candle power. In
the. reflecting surfaces is used as the base
Tine, the light ‘source located on the axis as
point of focus for the main reflector, center
of ciirvature to the heat reflector, awnd angle
of normal intercepted by the opaque tibe.
Having this additional means of economy

- in heat and light which would otherwise pass

into space beyond the parallel-beam, I am
thug able to economically reduce the aperture
of the parabolic reflector. The front orifice
of the spherical mirror by which the light

- and heat. are reflected back to the souree is

preferably equal in dizmeter to the aperturs
of the main or parailel-beam reflector. - The
axial opaque tube which is piaced in front of
the light source represents 1n optical effect 2

. gereen for intercepting the central cone of

fight defined by the center of light souree

“and forward orifice of the retuin reflector,

Aand while. ihe tube has certain speeific ad-
vantages sueh.as the obseuring of the bright
spotwhich, would . otherwise be vigible

the surface of the main reflector, still this
tube

sust in o broad sense be regarded as

anereiy a central or axial screen £or chutting
oub o cone of light having its base at tha

ovifice of the rebwm T8
Hector, and mignt even be a rveflector.

The small lamp or secondary Humingt-
ing source which is placed in the annular
pocket bebind the veturn reflector is con-
bealed from direct observation above o given
Jevel and the tight from this source will be
diffused in front of the car althongh fhe
couree ibself will not be visible. Having the
couree itself invisible to the other users of
the road. T am able to employ tigher candle
power for this secondary souree without in-
convenience to others and thus have the ad-
vantage of ample Hlnmination without its
asually attendant objectionable glave in the
ayes of those facing the larp.

I claim ‘

opening ov front

1A lamp comprising o casing hav
interior reflecting surcfaces compriging &
paraboloid and an opposed, peripheraily lo
ated spheffigal zone, a glazing across n DS
of said zone, a screen member axiadly o
cated and mounted on said glaring and Jo-

wted substantially o cut off from ganid buse
tocally originating rays and 2 light souvce
disposed substantially at the foeus of said
paraboloid. _

9. A lamp as deseribed in claim 2 in
which the screen member 1s & eylindvicn
tube. ' :

3. Illuminating apparatus comprising, in
combination, a source of light, a parallel-
beam reflector cotperating thevewith, a Tay-

all these angular conside wations the axis of

b

returning refiector surrounding the aperture
of said prealiel-beam reflector and haying
a forward ventral orifice commensurate with
the parallel beam and defining with the een-
tor of said Heht source a central cone of pro-
jeetion, and an asially disposed sereen In
front of said source, terminaling substah-
tiaily at the iaginary gurface of such cone
of projection. »

4, Muminating apparatis as deseribed in
claim % whorein the sereen provides a ye-
flecting supiace. '

)

5. & buup comprising a casing having
Ghterior reflecting  suriaces comprising @

concave projecting reflector and an opuosed,
peripherally Jocated spherical zone, a glas-
g across the base of said zone and 2 sereen
mounted on the glazing having an inwardly
extending portion reaching gubstantially to
the vone defined by the light source and the
hase of said zone and adapted to cut off
obligquely propagated divect rays from said
SGUTee. o

6. Iluminaiing apparatus comprising in
combination a primavy iluminating seurce,
eans associated therewith for producing a
peoratlel beam of Tight, means for ohseuring
all bt such paratlel beam of light and
weans coneended
and attersaive to said main imisating
souree for prodiucing an Hamination.

7. Tthumineilag apparatus comprising in
combination an luminating soures, means
associntad therewith for producing o par-
disposed in axial
1 adiacent the

-

At weinh satd gsouree and

end thercof for imiting direction of
observation thereof, jueans oy returning o
he source heat and light falling between
the apertuve of the reflector and the edge of
cuict soveen. and an independent secondary

e of light concealed benind said heat
Yt veturning means for producing
d Light withoat glave. '

30

combingtion an ilmninating Source, means
associated therewith for producing & par-
aliel beany of light, an opague tube disposed
in axial alinement with said source avd ad-
Sncent the end thereof for limiting the di-
poction of observation thereo?, means for
retirning to ihe scuree heid and light fall-
ing between the apertuve of the refiector and
the edge of sald opagte tube, und an inde-
ondary source of light consealed
- and light returning means
Hysed light without glare.
apparatus ] i
Glled olectric incandes-
bean reflestor eolper-
r supplving our-

by sald obscuring means

Maminating apparatos comprising in .

L=

B

o

40

=
&5

B2y

85

106

16

148

comprising in



ilinmination concealed hehind said light and
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heat restoring means, for producing o dif-
fused illumination without visible glare.

10. A-vehicle lamp comprising a source of
light, & concave veflector partly enveloping
sald source and refiecting a parallel beam
thereivom, a second reflecting surface sur-
rounding the aperture of said concave re-
flector for returning to said source heat and
light falling beyond the angle of the aper-
ture of the first reflector, and forming an
annular pocket, and a second source of %ght
located within said pocket and concealed by
said second refiector.

11, A vehicle lemp. comprising a light
source, a concave -projecting reflector, an
opposed peripherally located return refiec-
tor for rays falling beyond the angle of the
aperture of the fivst refiector and forming
an annular pocket, a screen extending in a
generally axial direction and adapted to cut
off from said aperture sbliquely propagated
direct rays from the light source, a second
source of light located within said pocket
and concealed by the return refiector, said
screen shielding an opposed portion of the
coneave reflector from rays incident from
said second souree,

12. A vehicle lamp comprising a source of
light, a concave reflector partly enveloping
said source and reflecting a paraliel beam
therefrom, a second reflecting. surface sur-
rounding the aperture of said concave reflec-

1,270,870

tor for returning to said source heat and
light falling beyond the angle of the aper-

35

ture of the first reflector, and forming an -

annular pocket, said return reflector having
a forward central orifice commensurate with
the parallel beam and defining with the cen-
ter of said light source a central cone of pro-
jection, an axially disposed screen in front
of said source, terminating substantially at
the imaginary surface of such cone of pro-
jection, and a second scurce of light located
within said pocket and concealed by said
second reflector. '

13. A vehicle lamp comprising a source of
light, a concave reflector partly enveloping
said source and reflecting a parallel beam
therefrom, a second reflecting surface sur-
rounding the aperture of said concave re-
flector for returning to said source heat and
light falling beyond the angle of the aper-

ture of the first reflector, and forming an an-.

nular pocket, said return reflector having a
forward central orifice commensurate with
the parallel beam and defining with the cen-
ter of said light source a central cone of
projection, an axially disposed opaque tube
m front of said source, terminating substan-
tially at the imaginary surface of such cone
of projection, and a second source of light
located within said pocket and concealed by
said second reflector. :
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