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Thig invention relates to miners’ electric cap

- lamps or the like, i. e. to other lamps similarly de-

signed to throw a directed beam of light.

Cap lamps hitherto used have been provided
with a5 reflector of approximately parabolic form .

held within the casing of the lamp, for the pur-
pose of producing a beam with maximum inten-
sity on the central line. When this reflector has
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a polished surface, the lamp throws a divergent

heam of high intensity but at wide angles the in-
tensity is too low. It may be noted that a para-
bolic reflector does not throw a parallel beam be-
cause the filament is too large in relation to the
size of the reflector,

In order to increase the light intensity at wide
angles, the reflector has been given a matt sur-
face; the effect of this is to make the d’stribution
of 11gh13 intensity more uniform, and then, with
sufficient intensity at wide angles there is un-

necessarily high intensity at maderate angles, and .

insufficient intensity centrally. |
Further, the light intensity from the lamp de-—
pends largely on the reflective power of the re-
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' Intensity, the surfaceis ‘made parabolic.

mainly at wide angles the light from the filament
which Is directed towards the walls of the casing
beyond the parabolic reflecting surface.

It is g salient feature of the invention that the
reflecting surface on which the central beam de-
pends is not exposed to dirt or tarnishing or
scratching. To secure this feature the reflecting
surface is made on the back surface of the lamp
bulbh and, to secure a narrow central beam of high
or
construction reasons, however, the parabolic re-
flecting surface can receive only a portion (about
half) of the licht from the filament which is di-
rected towards the walls of the lamp casing. Ac-
cordingly it is also a salient feature of the inven-
tion that, combined with  the above mentioned:

~ feature, means are provided for utilizing the light
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flector, whether this is polished or matt and, in

the conditions obtaining in coal mines, the re-
flective power of the reflector becomes impaired
and, when the reflector is matt, its cleaning is

difficult and troublesome and, when the reflector

is polished, its cleaning tends to scratch the sur-
face. Apart from dirt, the exposed surface of the

- reflector is liable to lose reflective power in con-

sequence of gradual tarnishing.

The main object of the present' invention is to |

construct a cap lamp which will throw a central
narrow beam of high eandlepower to illumin~te
the small area of coal face on which the miner is
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working at any moment and at the same time to

throw a cone of light of comparatively very low
candlepower with g total angle of some 130°, but
of sufficient intensity to enable objiects within this
angle to be visible to the miner when his gaze is
dlrected centrally.

A further main obJect of the invention is to
provide in a miner’s electric lamp of the kind re-
ferred to. distributing means for the beam of
licht which maintains its efficiency throughout
use, or can easily be cleaned when required.

Accordmg to the invention, the lamp bulb has

an approximately parabolic back surface, with

the filament close to the focus, the said back sur-
face being made reflecting and being approxi-
mately parabolic over a solid semi-angle extend-
ing from as near the axis ag is practicable to at
least 60 degrees measured from the focus, end

means for distributing outside the casing and
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' intensity of the beam at wide angles.

directed towards the walls of the casing beyond
the parabolic reflecting surface, to increase the
Without
such means, the formation of a parabolic reflect-
ing surface on .the lamp bulb confines the wide
anhgle illumination to direct. light from the fila-
ment, not enhanced- by any reflection, and this il-
lumination is insufficient. -

Since the battery supplymg the lamp has to be

| carrled by -the miner, it is of great advantage {o

him that the distribution of light intensity in the
whole beam from.the lamp be as nearly as pos-
sible that actually required, so that the energy of
the battery may be used as efficiently as possible.
A lens may be located in the path of the central
beam, adapted to condense it. The means for
dlrectmg the rays from the filament, which pass
beyond the parabolic reﬂectmg surface and are
directed towards the walls of the casing, may
comprise g reilector outside the lamp bulb. The
front cover glass may have a rib located so as to
intercept some of the rays of the beam reflected
from the parabolic reflecting surface and divert
them to increase the wide angle illumination.

In the accompanying diagrammatic drawings,
are shown, by way of example, several preferred
embodlments of the present 1nvent10n

- Inthe drawmgs

Figure 1 is a centra,l Sectlon of a. miner’s cap-
lamp, and

Figures 2 and 3 are similar views, showing parts

~ only of the lamp bulb and front glass of alter-

native ways of formmg 2, condensmg lens in front
of the filament.

In the dr&wmgs like referen ces des:igna‘te snm-
Jar parts. -

Referring to Figure 1, the lamp bulb | is mount-
ed in a casing 2, by the lamp holder {a, and the
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front glass 3 is held to a gasket 2¢ on the casing
2 by the screwed on cover 4. The filament 5 is,
for the purposes of this description, assumed to
be a point.

The back surface of the bulb { is made par-
abolic and reflecting from the point 6 to the
point 1. The light ray 5, 6, defines a solid semi-
angle of about 20 degrees; with ordinary lamp
construction, it is impracticable to form a para-
bolic surface nearer to the axis than the point
8. The ray 5, T defines a solid semi-angle of
70 degrees. The extent of the solid angle over
which the back surface can be made parabolic
depends on the lamp construction, and the ex-
tent over which it is desirable to make it para-
bolic depends on the intensity desired in the cen-
tral beam. The angle shown of 70° has been
found suitakle in practice: an angle less than 60
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degrees has been found to give an inadequate in-

tensity in the cenftral beam.

Referring now only to semi-angles, reckoned
from the diametral plane, the direct ray 5, 8
from the filament which c¢an issue from the lamp
casing is, in the construction shovwn, at an angle
of 113 degrees from the axis. Thus ravs between
5, 7T and 5, 8, if the reflecting surface ceases
at T, are directed against the lamp casing and
are lost, as far as useful illumination is con-
cerned.

In the construction shown, two devices are pro-
vided for utilizing these rays. First the reflect-
ing surface is continhued beyorid the extent of
the parabolic surface, that is from about 7 to
about 8. The reflected rays from this reflecting
annulus issue from the lamp mainly at wide an-
gles, up to the angle of the ray 9, 9. Beyond 3
point about 9, a reflecting surface is no longer
useful with the form of lamp bulb shown.

An annular reflector {0 is provided outside the
lamp bulb to distribute between b, 9 and 5, 8
outside the lamp casing and, mainly at wide
angles. The ray 5, i, {1’ is an example of such
a ray. The annular reflector 10 extends in-
wardly sufficiently to catch the rays that escape
the back reflecting surface of the bulb . Rays
between 5, T and b, 8 50 directed outside the cas-
ing either by silvering between T and 9 or by a
reflector such as 18, or by both, serve to increase
the illumination from the central heam over an
angle of abhout 65 degrees, and the distribution
of the illumination over this angle may be varied
by varying the form of the peripheral part of
the bulb or by varying the angle or shape of the
reflector 10. Further, the surface of the re-
flector may be matt instead of polished so as to
distribute the impinging light by diffusion in-
stead of by reflection.

Now the central beam, reflected by the para-
bolic reflecting surface is not in practice a par-
allel beam as indicated by the reflected ravs 6, 6’
and 1, 7’. First, the filament is of appreciable
length compared with the size of the parabolic
reflecting surface; secondly, lamps cannot be
produced commercially with a back surface ac-
curately parabolic or, thirdly, with the center of
the filament accurately at the focus. The beam
in practice therefore, is divergent, and is found
to have a semi-angle of some 5 degrees.

If it is desired to have a more concentrated
central beam, or to secure such a degree of con-
centration with less accurately made lamuvs, a
condensing lens may be placed in the path of the
central beam. The lens may be formed in the
front surface of the lamp bulb as shown at 12 in
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Figure 2, or it may be formed on the front glass
of the lamp, as shown af {3 in Figure 3.

If it is desired to increase the wide angle illumi-
nation at the expense of the intensity or size
of the central beam, ribs may be formed on the
front glass located to intercept some of the rays
of the central beam, and shaped to direct the
rays in the desired direction, or given a matt
surface to disperse the intercepted rays. An ex-
ample of such a rib is shown in Figure 2, where
the ray 7, 1T’ is reflected from the surface (4 and
directed to the surface {5 which may be matt.

The reflecting surface on the back of the bulb
may be produced by silvering or by deposition
of aluminum or in other known ways, and, pref-
erably, on the outside of the bulb, the deposited
metal being protected against tarnishing or
scratching in one of the customary known ways.
The surface of the reflector 19 may be protected
by a layer of plastic or varnish. Since some dis-
persion of light is generally desirable from this
reflector, scratches produced by cleaning are not
harmful. | - |

By the present invention a miner’s lamp, or
other lamp designed to throw a directed heam of
light, may be produced which not only produces
a brilliant central beam but also produces suf-
ficient intensity of light at wide angles: more-
over a reflector according to the invention either
maintains its efficiency throughout use or can
easily be maintained in clean and fully efficient
condition, that is to say a consistent light char-
acteristic for the lamp is obtained and, so far
as miners’ cap lamps are concerned, without
elaborate servicing of the refiector.

I claim:

1. A miner’s cap-lamp or the like comprising

casing and lamp bulb, the lamp bulb having an
approximately parabolic back surface, with the
filament close to the focus, the said back surface
being made reflecting and being apnroximately
parabolic over a solid semi-angle extending from
as near the axis as is practicable to at least 69
degrees measured from the feoeus, and an annu-
lar diverging reflector in association with the
said casing spaced about the lamp bulb and
ferming an extension of said reflecting back sur-
face of the lamp bulb for distributing outside the
casing and mainly at wide angles the light from
the filament which is directed towards the walls
of the casing beyond the parabolic reflecting sur-
face. -
2. A miner’s cap-lamp or the like comprising
casing and lamp bulb, the lamp bulb having an
approximately parabolic back surface, with the
filament close to the focus, the said back surface
being made reflecting and being approximately
parabolic over a solid semi-angle extending from
as near the axis as is practicable to at least 60
degrees measured from the focus, an annular
diverging reflector in association with the said
casing spaced about the lamp bulb and forming
an extension of said reflecting back surface of
the lamp bulb for distributing outside the casing
and mainly at wide angles the light from fhe
filament which is directed towards the walls of
the casing beyond the parabolic reflecting sur-
face, and a lens located in the path of the cen-
tral beam and adapted 1o condense it.

3. A miner’s cap-lamp or the like comprising
casing and lamp bulb, a front cover glass, the
lamp bulb having an approximately parabolic

-back surface, with the filament close to the focus,

the said back surface being made reflecting and

75 being approximately parabolic over a solid semi-
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angle from as near the axis as is practicable to
at least 60 degrees measured from the focus, an-
nular reflecting means in association with the

sald casing for distributing outside the casing

and mainly at wide angles the light from the fila-
ment which is directed towards the walls of the
casing beyond the parabolic reflecting surface
of the said bulb, and g rib on the cover glass
located so as to intercept some of the rays of the
beam reflected from the parabolic reflecting sur-
face and divert them to increase the wide angle
illumination. -

4. A miner’s cap-lamp or the like comprising
casing and lamp bulb, g front cover glass, the
lamp bulb having an approximately parabolic
back surface, with the filament close to the focus,
the said back surface being made reflecting and
being approximately parabolic over a solid semi-
angle from as near the axis as is practicable to

at least 60 degrees measured from the focus, an--

nular reflecting means in association with the
sald casing for distributing outside the casing
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and mainly at wide angles the light from the

filament which is directed towards the walls of
the casing beyond the parabolic reflecting surface
of the said bulb, a rib on the cover glass located
so as to intercept some of the rays of the beam
reflected from the parabolic reflecting surface
and divert them to increase the wide angle illumi-
nation, and a lens located in the path of the
central beam and adapted to condense it.

9. A miner’s cap-lamp or the like comprising
casing and lamp bulb, a front cover glass, the
lamp bulb having an approximately parabolic
back surface, with the filament close to the focus,
the said back surface being made reflecting and
being approximately parabolic over g solid semi-
angle from as near the axis as is practicable to
at least 60 degrees measured from the focus, an
annular diverging reflector in association with
the said casing, spaced about the lamp bulb and
forming an extension of said reflecting back sur-
face of the lamp bulb for distributing outside
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the casing and mainly at wide angles the light

irom the filament which is directed towards the
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walls of the casing beyond the parabolic reflect-
ing surface of the said bulb, and a rib on the
cover glass located so as to intercept some of the
rays of the beam reflected from the parabolic
reflecting surface and divert them fo increase the
wide angle illumination.

6. A miner’s cap-lamp or the like comprising
casing and lamp bulb, a front cover glass, the
lamp bulb having an approximately parabolic
pack surface, with the filament close to the focus,
the said back surface being made reflecting and
being approximately parabolic over a solid semi-
angle from as near the axis as is practicable to
at least 60 degrees measured from the focus, an

2 ahnular diverging reflector in association with

the said casing, spaced about the lamp bulb and
rorming an extension of said reflecting back sur-
face of the lamp bulb for distributing outside the
casing and mainly at wide angles the light from
the filament which is directed towards the walls
of the casing beyond the parabolic reflecting sur-
face of the said bulb, a rib on the cover glass
located so as to intercept some of the rays of the
beam reflected from the parabolic reflecting sur-
face and divert them to increase the wide angle
illumination, and a lens located in the path of
the central beam and adapted to condense it.
HARRY HOLT, JUNIOR.

REFERENCES CITED
'The following references are of record in the

file of this patent: y
| UNITED STATES PATENTS
Number Name Date
1,168,064 Elsaesser _—oeee-—.__Jdan. 11, 1916
1,588,816 Sisson o - June 15, 1926
2,012,338 Dietrich - o Aug. 27, 1935
2,008,084 JUNE Oct. 20, 1936
2,220,145 Cooke o Nov. 9, 1940
FOREIGN PATENTS
Number Country Date
439,752 FTrance e e Apr. 16, 1912
850,318

France e Sept. 4, 1939



	Drawings
	Front Page
	Specification
	Claims

