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2 Claims.

This invention relates to lamps particularly
useful as running and passing lights for aircraft
or in association with aircraft landing indicators
as illustrated in my application, Serial No.
518,754, flled January 18, 1944, and my Patent
No. 2,316,751. The lamps also have general util-
ity and are useful, for example, as signal lamps,
as medical examination lamps and numerous
other applications.

An object of the invention is to provide a lamp
in which the light source produces a spherical
angle of illumination substantially of the order
of a hemisphere.

Another object is to provide a lamp including
a reflector and a light transmitting area where-
in the positioning of the light source, such as
a filament in the lamp bulb,.and the location
of associated means for supporting the lamp in
electrically connected relation do not substan-
tially interfere with the use of the entire reflector
surface particularly the central portion thereof
or substantially the entire light transmitting
area, whereby a spherical angle of illumination
substantially of the order of a hemisphere is pro-
duced.

In the accompanying drawing, I have illus-
trated my improved lamp and shown various
modifications all of which are regarded to be
within the scope of the invention.

Referring to the drawing: ’

Figure 1 is a side elevation of one form of the
invention and showing the spread of both re-
flected and direct beams. v

Figure 2 is 2 front elevation of the lamp shown
in Figure 1. :

Figure 3 is a side elevation of a lamp having
a reflector surface of deeper concavity than in
Figure 1. .

Pigure 4 is a side elevation of a further form
of the invention in which the light transmitting
area is elongated.

Figure 5 is a side elevation of another form
of the invention having the reflector surface
extended to form a screen for limiting the spread
of direct beams to about 180°.

Figure 6 is a top view of the form of the in-
vention shown in Figure 5 and showing the light
spread of direct beams as limited to 180° by the
screen. '

Figure 7 is a sectional view of a flashing air-
craft tail light unit in which lamps of the pres-
ent invention are employed.

1t is an important feature of each of the lamps
that both reflected and direct beams of light are
produced by the light source and that the re-
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flected beam may be controlled with respect to
the angle of spread by the charatcer of the re-
flector and focal location of the light source with
respect thereto. That is to say, concentrated
reflected beams may be produced for use in con-
nection with an aircraft landing indicator while
wide angle reflected beams may be produced for
use as the forward flashing fuselage lights on air-
craft. In all cases the light source produces a
spherical angle of illumination substantially of
the order of a hemisphere,

In order to obtain these highly desirable ad-
vantages and improved efficiency of the lamp,
I have discovered that the light source may be
disposed so as hot to interfere substantially with
the use of the reflector particularly the central
portion thereof or interfere substantially with
the light transmitting area. Thus, a small bulb
may be used to give highly efficient results for
numerous purposes.

Referring to Figure 1, the lamp has a sealed
chamber or bulb {0 which is made of glass, plas-
tic or other suitable light transmitting material.
The wall of the chamher {8 is provided with a
mirror or reflector surface preferably by coating
the same as at {§. This mirror surface is gen-
erally circular and has a shallow concavity as
illustrated. ‘

Referring to Figure 2, the light source or fila-
ments 12 are supported by leads {3 within the
chamber {8 which in turn may be either directly
connected with the base {4 or supported by a
conventional stem-press {5 fused to the bulb wall
and through which the leads extend and are
connected to said base. The leads extend at
substantially right angles to a line A projected
normally from the center of the mirror surface.

It will be noted with the construction shown
in Figure 1 that the reflector surface {1 consti-
tutes a relatively small area of the bulb as com-
pared to the light transmitting area and that
this mirror surface has no dead spots and sub-
stantially the entire area thereof including the

" central portion is not obstructed.
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The bayonet base 184 is connected to the cham-
ber preferably by a suitable cement. The base
is relatively small and is connected to the light
transmitting area {0a at a central point, namely,
at one side thereof as shown, in order that there
will be no substantial interference with the use
of the entire light transmitting area. In this
manner, both direct beams and reflected beams
are produced by the light source and a spherical
angle of illumination is obtained which is of the
order of a hemisphere. .
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Lamps may be made In which the light source
or fillaments may be disposed at or about the
focal point or away from the focal point. depend-
ing on whether concentrated reflected beams or
reflected beams having a wide angle spread are
desired.

The light transmitting area {0a is convexly
disposed with respect to the mirror surface I
and is on an area such as substantially to com-
prehend or cover the entire area of the mirror,
and is generally circular.

Referring to Figure 3 the construction is simi-
lar to that shown in Figures 1 and 2, except that
the mirror {1 has a more pronounced concavity
which brings the filament closer to or at the
focal point of the reflector. .

The construction shown in Figure 4 is similar
to the construction shown in Figures 1 and 2,
except that the light transmitting arvea 10 is
elongated. The mirror {f is similar to that
shown in Figure 1 and the filament is located at
the focal point thereof which is made possible
by the elongated light transmitting area.

The lamp shown in Figures 1 and 2 is prefer-
ably employed with the filament out of the foeal
point of the reflector, i. e., between the focal
point and the mirror, to produce a wide angle
spread of reflected beams as shown. The lamps
shown in Figures 3 and 4 are preferably employed
with the filaments at or close to the focal point
of the reflector to produce concentrated reflected
beams. In each of the constructions, the
illumination preduced is devoid of dead spots or
central dark areas and whether parallel beams
or non-parallel beams are refiected, substan-
tially the entire areas of the reflector in each
case is available and unocbstructed particularly
af the central portions. This is likewise true of
the light transmitting ares.

Referring to Figures 5 and 6, I have shown a
lamp similar to Figure 1 except that the re-
flector suriace 11 encompasses a larger area of
the bulb, e. g., where it is desired that the direct
beams from the light source be limited in spread
to not greater than 180° or about one hemisphere,
To -this end, the reflector surface extends to a
point on the bulb adjacent to the fillament as
shown at iig, so as to act as an opaque screen
and in order that the lamp may be efficient, a
mirror surface is employed as such screen to
provide the angular cutoff for the direct beams
as shown in Figure 6.

Also, in the construction shown in Figures 5
and 6 wherein the filament is shown as located
out of the focal point of the reflector, the en-
tire area of the reflector is unobstructed excent
for a relatively small portion where the base
14 is connected to the bulb, so that there is no
substantial interference with the use of substan-
tially the entire reflector surface as is true like-
wise in the case of the lamps shown in Figures
1 to 4.

iIn this connection and referring to Figures 1
to 4 and also 5 and 6, it will be noted that the

base 14 is connected to the bulb ai the side.

thereof so that there is substantially no inter-
ference with the use of the light transmitting
area.

The base {4 is relatively small and the man-
ner in which I have connected it to the bulb
and positioned the light scurce in the chamber
contributes to the markedly improved results
obtained wherein the reflecior and light trans-
mitting area operate at maximum efficiency,

It will be cbserved upon refevence to Figures 1
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and 6 that direct beams from the light source
are visible throughout the entire area of the
light transmitting portion of the lamp in all
cases except for the small but negligible area
taken up by the connection of the base {4 with
the bulb {8 which, of course, is necessary.

In Figure 1 the light spread of direct and re-
flected beams in diagrammatically illustrated and
it is to be understood that such beams pass
through the entire light transmitting area of the
bulb. In Figures 1 to 4 the direct beams have a
spread which encompasses more than one hemi-
sphere while asshown and described in connection
with Figures 5 and 6, the light spread of the direct
beams is Umited substantially to 180 degrees.

Since the entire area of the mirror surface in-
cluding the central portion thereof is substan-
tially unobstructed and this is equally true of the
light transmitting area, (1) the reflected illumi-
nation is devold of dark spots or dead central
areas, (2) direct beams from the light source pass
through the entire area of the light transmitting
area and (3) a spherical angle of illumination is

- produced by the light source substantially of the
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order of one hemisphere. These advantageous
results are obtained as explained by the critical
point of connecting the base 4 to the bulb 10
and locating the light source §2 in such & manner
that mazimum availability of the mirror and light
transmitting area is made possible,

Referring to Figure 7, there is shown, by way of
illustrating one embodiment of the invention, a
unit containing a pair of lamps as fllustrated in
Figures 5 and 8, for attachment to the tail of an
aircraft to provide a flashing red and white signal
as shown in my Uniteq States Patent 2,273,741,
assigned to the people of the United States. In
my patent each of the lamps has a mirror or re-
Hector surface but the base is attached centrally
of the mirror which it is the object of the present
invention to eliminate. The unit shown. in Pig-
ure 7 comprises s base i7 upon which are de-
tachably mounted a red cover glass 8 and a clear
cover glass §8. The lamps sre disposed within
the cover glasses as shown and electrically con-
nected to a suitable flashing means. The unit it-
self may be detachably connected to the tail cone
of an aircraft in any suitable manner.,

While in the accompanying drawing I have il-
lustrated a light source consisting of two electri-
cally energizable filaments it is to be understood
that a single filament or a multiplicity thereof
may be used and in fact any suitable light source
of which many are well known may be employed.

X claim:

1. A lamp having & sealed chamber, the wall of
the chamber having a concave mirrored portion
and g light transmitting area convexly disposed
with respect to the mirror and substantially over-
lying the entire opposed ares of the same, a
light source supported within the chamber so as
not- substantially to interfere with the use either
of substantially the entire refiector surface, par-
ticularly the central portion thereof, or substan-
tially the entire light transmitting area, whereby
the reflecteq illumination is free of dead spots,
the light source being connected to a lamp base
sxtending externally of the chamber, said base
being connected to the chamber at g point which
does not substantially interfere with the use of
either substantially the entire reflector surface
particularly the central portion thereof or sub-
stantially the entire light transmitting area,
whereby the reflected illumination is free of dead
spots, said light source being so located with re-
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spect to the margin of the reflector as to produce
at least a spherical angle of illumination substan-
tially of the order of a hemisphere.

2. A lamp having a sealed chamber comprising

a continuous glass bulb, the wall of the chamber

* having coated thereon a concave mirrored portion
and the uncoated wall portion defining a light
transmitting aréa convexly disposed with respect
to the mirror and substantially overlying the en-
tire opposed area of the same, a light source com-
prising a filament supported within the chamber
so as not substantially to interfere with the use
either of substantially the entire reflector surface,
" particularly the central portion thereof, or sub-
stantially the entire light transmitting area,
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whereby the reflected illumination is free of dead
spots, the light source being connected to & lamp
base extending externally of the chamber, said
base being connected to the bottom of the chamber
at a point which does not substantially interfere
with the use of either substantially the entire
reflector surface particularly the central portion
thereof or substantially the entire light transmit-
ting area, whereby the reflected illumination is
free of dead spots, said light source being so lo-
cated with respect to the margin of the reflector
as to produce at least a spherical angle of illumi-
nation substantially of the order of a hemisphere.

CHARLES ADLER, Jr.




