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The present invention relates to electric lamps,
and more particularly to electric safety lamps of
improved construction adapted especially for use
in mines, powder magazines or other places
where materials or fluids of a highly combustible
or explosive nature are likely to be present.

It is of prime importance that a safety lamp
of this character be so constructed as to prevent
any explosive or combustible fluids or material
from entering the inner chamber thereoi and
coming in intimate contact with the source of
luminosity while in an incandescent state. It is
of equal importance that the electric conductors
be so arranged as to prevent any arcing or spark-
ing occurring when the lamp is in use or-has been
suddenly rendered ineffective by the breakage of
the bulb thereof. It is also important to prevent
unhauthorized opening of the lamp when in use
under circumstances which would be dangerous.
1t is desirable to have the lamp of small weight
and bulk, and adapted to be carried in such a
manner as to least interfere with the physical
activities of the user. -

Electric safety lamps designed to obtain some
5. of the above, as well as other results, have here-

tofore heen produced. Upon employing them in
practice, however, certain objectionable features
in their construction have become apparent, such
as the inaccessibility of vital parts of the lamps
- requiring repair or replacement, and the lack of
a positive exclusion of explosive fluids from the
interior of the casings. or housings thereof.

The present invention is concerned with over-
coming the difficulties experienced with lamps

- of this character heretofore produced, and at the
same time with the production of a conveniently
sized, inexpensive safety lamp.

One of the objects of the invention is to pro-
vide an improved electric safety lamp of a simpli-
fied construction with all parts readily acces-
sible. -

Another object of the invention is to provide a
lamp having two independent sources of illumi-
nation adapted to be used alternately when so

_ desired, both of the sources preferably being lo-
cated within a single bulb and in substantially
the proper focal relation to the reflector of the
lamp. The advantage of having two independent
sources of illumination within one bulb is ob-
vious. This not only results in a better distribu-
tion of the light but also conserves space, which
is highly important. Moreover a two-filament
bulb is less expensive than two single-filament
bulbs.

. A further object of my invention is to provide

a safety lamp having a housing that is fluid tight
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and also having provision for preventing areing
or sparking within the housing when the bulb is
broken.

Other and further objects of the invention will
be obvious upon an understanding of the embodi-
ment thereof shout to be described or will be in-
dicated in the appended claims, and various ad-
vantages.not referred to herein will occur to one
skilled in the art upon employment of the in-
vention in practice.

Tor a clearer understanding of my invention
attention is directed to the drawings accompany-
ing and forming part of this specification,
wherein: :

Fig. 1 is a perspective view of a preferred form
of my improved electric safety lamp; ’

Tig. 2 is a view of the lamp, in side elevation,
partly in section;

Fig. 3 is a view of the lamp in front elevation,
partly broken away and partly in section;

Fig. 4 is a perspective view, partly broken away,
of the mounting for the two-filament bulb of the
lamp; -

Fig. b is a fragmentary top plan view, partly
in section, of the small-end portion of the lamp
casing showing the mounting of the cap hook
bracket; and :

Fig. 6 is a.diagrammatic view of the lighting
circuits of the lamp.

Referring - particularly to the drawings, nu-
meral 1 represents the casing or housing of the

* lamp which is prefeérably molded in one piece of

light non-conductive material. The large end
portion 2 of the casing is hollow and flares out to
form the chamber 3, the.larger end of the flared
portion being circular in cross-section and ex-
teriorly threaded as at 9 to cooperate with
threads on the bezel 10. The small end portion
4 of the casing has an opening 5 extending lon-
gitudinally . therethrough and communicating
with the chamber 3. The opening 5 is prefer-
ably circular in cross-section and of substantial-
1y the same diameter as the cable 6 containing
the insulated wires 7 and 8, except at its outer
end portion where the diameter is abruptly in-
creased and internal threads are provided toform
the stuffing box chamber 11 for the reception of
the gland nut 12 and suitable packing 13, prefer-
ably of soft rubber. Unon tightening the nut 12
the packing 13 is forced against the inner end
of chamber 11 and against cable 6, compressing
the latter, to thereby provide a fluid tight con-
nectiori between the cable and the housing and
also to maintain the cable in fixed position with
respect to the housing. : -
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The opening 5 and chamber 3 are in com-
munication through an auxiliary chamber 14,
which provides ample space for those portions of
the insulated wires 7 and 8 extending from the
inner end of the cable 6 to a point about to be
described. The inner part of chamber 3 adja-
cent the auxiliary chamber 14 is so formed as to
provide a seat 15; which is preferably a substan-
tially plane surface, for the non-conductive block
15, said block being maintained in fixed position
in the chamber 3 and against said seat by a
screw 16 which is threaded into a bushing 17 se-
cured in the housing 1. The block 15 extends
vertically across the auxiliary chamber and with-
in the chamber 3, and is angular or offset in form
as shown in Fig. 2, space being provided for the
wires 7 and 8 to pass from the auxiliary cham-
ber 14 between a lateral surface of said block
and the inner surface of chamber 3, for attach-
ment to the outer face of the block in a manner
and for purposes hereinafter to be explained, and
substantially as shown in Figs. 2 and 3 of the
drawings. By reason of the angular form of the
block and the construction just described, ample
space may be provided within the chamber 3 for
the reflector 70, the bulb 36, the spring 33 and
other elements hereinafter described, all without
substantially increasing the size or weight of the
lamp beyond that usual or allowable in such cases.

I prefer to use in my improved safety lamp,
an electric bulb 36 having two filaments 36a
and 36b respectively, altho, if desired, a bulb
having but one filament may be used. In its
preferred form, as shown, the bulb has a low re-
sistance and a high resistance filament adapted
to afford different degrees of luminosity, altho
both filaments may be of the same resistance and
afford the same degree of luminosity if so de-
sired. The internal circuits of the bulb are of
conventional arrangement, the two filaments of
the bulb each having one terminal respectively
connected to independent contacts 39 and 40
on the base of the bulb and the other terminal
connected to a common contact consisting - of
the metallic casing 41 of the base of the bulb.
The casing 41 has two transversely extending
lugs 37 and 38 either of which is adapted to co-
operate with a slot or notch 24 in resilient con-
ducting member 21 to position the bulb in the
lamp with its contacts 39 and 40 properly located.

A terminal 18 secured to the inner end of wire
7, is rigidly attached to that face of the block
15 which is remote from the auxiliary chamber
14 by means of the screw 20, which screw also
serves to secure two conductive members 21 and
22 to the block and in eléctrical connection with
each other. The member 22 is of thin resilient
conductive material, is mounted on the block 15
beneath the member 21 and extends longitudinal-
1y of the block to a point just beneath the over-
hanging top 43 of the block, from which point it
curves away from the block and then continuss
in the form of a straight but slightly downward-
ly inclined extension. This inclined extension

;. of member 22 is bifurcated to form two arms, the

inner edges of which form s major segment of
a circle having a diameter slightly less than the
outer diameter of the metallic casing 41 of the
base of bulb 36 but a slightly greater than the

- diameter of said base. Accordingly if the base of

bulb 36 is disposed between the two arms of the
member 22, the contacts 39 and 40 will project
above said arms and the metallic casing 41 will

bear against these arms.

The member 21 is made of thin resilient con-~
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ducting material, is mounted on the block 15 over
the member 22 and extends in the same direc-
tion as member 22, curving away from the lat-
ter at a point slightly beneath the bifurcated por-
tion thereof. The curved portion of member
21 has a downwardly extending end provided with
a notch 24 which is adapted to be engaged by
one of the lugs 37 or 38 when the base of bulb
36.is disposed between the two arms of the bifur-
cated portion of member 22.

A conductor 25 formed of thin resilient mate-
rial, is attached at 26, as by means of a screw, to
the rear face of the block 15, and extends longi-
tudinally of the bleck to the upper end thereof
where it is curved over the top of the block and
extends to a point between the two arms of the
bifurcated member 22 to form a contact adapted
to engage one of the contacts on the base of the

bulb 36. The conductor 25 is prevented from di-

rectly engaging member 22 by means of thin in-
sulating material 27 mounted on the latter. A
conductor 28 made of thin resilient material, is
formed to extend transversely around and closely
conform to the block 15 and is provided with an
integral upwardly extending portion forming a
contact 29, said conductor 28 being connected to
the block and to the conductor 25 by the same
screw- which ‘serves to secure the latter at the
point 26, to the block. A conductor 30 formed of

thin resilient material is attached at 26’, as by %

means of a screw, to the rear face of the block 15,
extends longitudinally of the block and substan-
tially parallel to conductor 25, to the upper end
of the block where it is curved over the top of
the block and extends to a point between the
bifurcations of the member 22 to form a con-
tact adapted to engage the other one of the
contacts on the base of the bulb 36. The con-
ductor 30 is also prevented from directly engag-

ing'member 22 by the insulating material 37. In- &

tegral with the conductor 30 is a transversely ex-
tending arm 31 which conforms closely to the
block 15 and is provided with a lateral projection
to form the contact 32. The varicus conducting
members mounted on the block 15 preferably have
those portions thereof which conform to and en-
gage the block counfersunk in shallow recesses
formed in the block. This is not essential but is
desirable to eliminate any likelihood of the con-
ductors shifting about their points of connec-
tion with the block and causing short cireuits.
The same result could, of course, be accomplished
in other ways. i

A spring 33 is held in fixed position on the block
15 by the screw 16 and by a lip 24 formed on
one end of the spring which engages a recess 35
in the block. This spring extends away from
the block in substantially the shape of a U, one
end of the U heing attached to the block and the
other outwardly extending end being shaped to
receive the tip or glass end of the electric bulb 386.

From the foregoing description it will be seen
that when the bulb 26 is positioned within the
chamber 3 with. the upper annular end of the
metallic casing 41 on the base thereof engaging
the under surfaces of the arms of the bifurcated
member 22 with either one of the Iugs 37 or
38 engaging the notch 24 in member 21, the base
of the bulb carrying the two contacts 39 and 48
will project through the space hetween the said
arms of member 22 and the ssid contacts 39
and 40 will be so positioned as to respectively
engage the resilient contact end portions of the
conductors 25 and 30, as is clearly shown in Figs.
2 and 4. It will also be seen that if the outer free

80

85

90

95

160

119

126

125

130

135

140

3 RN
pevie]



10.

15

20

25

30

40

45

50

60

1,965,664

end portion of spring 33 is then depressed that
end of the bulb 36 remote from the base thereof
may be slipped over it, and that upon then re-
leasing the spring 33 the latter will engage the
pulb and force it upwardly against the arms of
the resilient bifurcated member 22 and . the:re-
silient conductors 25 and 30. Engagement, under
a, substantially constant pressure, is thus main-
tained between the member 22 and the metallic
casing 41 of the bulb and between the two re-
silient conductors 25 and 30 and the two con-
tacts 39 and 40 on the base of the bulb. From
the foregoing it is cbvious that the bulb 36 when
mounted as descrihed and as shown in Fig. 2,
is firmly held by the pressure of the resilient arm
99 and of the conductors 25 and 30 acting against
the pressure of the spring 33 so that it is in a
sense maintained floating between the spring 33
and the resilient members 22, 25 and 30. The
purpose of this is two fold: In the first place it
reduces the likelihood of external vibrations heing
transmitted to the bulb and the filaments there-
of, thus materially reducing the danger of break-
ing the latter; and in the second place, should
the glass of the bulb be broken, the conductors 25
and 30 and the resilient member 22, being no
longer opposed by the action of spring 33, will in-
stantaneously act to eject or move the bulb 36
from its normal operative position and thereby
move the contacts 39 and 40 from engagement
with the conductors 25 and 30 and the metallic
casing 41 of the base of the bulb from engagement
with the resilient arm 22. The filaments of the
pbulb are thus immediately rendered non-incan-
descent and all arcing and sparking between the
ends of the filaments, in the event that they are
broken, are also prevented.

The terminal 19 of the wire 8 is connected
by a screw 51 to the block 15 .and to a spring
50, the latter being disposed in a shallow, trans-
verse recess 52 extending across the face of the
plock .15 at a. point slightly below that where the
términal 7 is secured to the block. A similar
but deeper recess 53 is formed in one side of
block 15 and substantially midway between the
ends of the two contacts 29 and 32, with the
edges thereof respectively intersecting the cor-
responding edges of the recess 52. The spring 50
extends, from its point of connection with the
terminal 19, across the face of the block 15 within
the recess 52 to the recess 53, and has an angular
end portion which is disposed in but is spaced
from the bottom of the latter recess.

The casing 1 has an integral and substan-
tially cylindrical portion 54 extending therefrom,
the longitudinal axis of said cylindrical portion
being substantially normal to the sides of the
block 15 at a point which is substantially cen-
tral of the recess 53. This cylindrical extension
54 has a comparatively large longitudinal open-
ing or aperture 55 extending therethrough and
almost to the inner surface of the casing 1, at
which point- the said opening is ‘abruptly re-
stricted to form a shoulder 56 and a small con-
centric opening 57 which extends from said

shoulder through the casing 1 to the inner cham-

ber 3. Reference character 58 represents &
cylindrical rod or shaft which is rotatably
mounted in and extends through the openings 55
and 57 from the outer end of the extension 54
nearly to the bottom of the recess 53 so as
to engage and depress the spring 50, A collar
59, having a resilient contact arm 60 affixed
thereto, is secured to the rod 58 by a set screw 61,
the arrangement being such that in the rota-

3

tion of the rod the contact arm will at certain
points respectively engage the contacts- 29 and
392 and at intermediate points will be free from
sueh engagement while the inner end of the
said rod will at all times be maintained in en-
gagement with the spring 50. A washer 66 is
preferably disposed between the collar 59 and the
inner surface of the casing 1 to prevent wear of
the latter at this point by the collar in its turn-
ing movements. A suitable packing ring 64 is
disposed tightly about the rod 58 and is pressed
against the shoulder 56 by a spring 65 which
is held in a compressed condition on the said
rod between the washer 63 and a collar 67 which
is secured to the rod adjacent its outer end, To
enable the rod 58 and contact arm to be readily
turned, a serrated knob 68 of insulating material
ig secured to the outer end of the rod in a
position closely adjacent the outer end of the
extension 54.

From the foregoing description it is apparent
that a fluid tight seal is formed by the packing
64 substantially at the point where the shaft 58
enters the chamber 3, as is clearly shown in Pig.
3. Tt will also be seen that if the two wires 7 and
8 are connected to a battery or other suitable
source of energy 69, the two terminals 18 and
19, spring contact 50, rod 58 and contact arm
60 will be energized.. It is then necessary merely
to turn rod 58 and contact arm 60 to energize at
will either of the contacts 29 and 32 to there-
by effect the energization of either of the con-
ductors 25 and 30 which respectively engage or
are adapted to engage the terminals 39 and 40
of bulb 36. It is, of course, obvious that if the
contact arm 60 is in neutral position, i. e. out
of engagement with both of the contacts 29
and 32, neither of the conductors 25 and 30 will
be energized. As heretofore explained when
the terminal 18 is energized the members 21 and
22, which engage or are adapted to engage the
metallic casing 41 of bulb 36, will be energized.
Accordingly when the preferred type of bulb 36 is
properly positioned in the lamp, as shown in
Figs. 1 and 4, the same may be rendered inef-
fective by turning the contact arm 60 to neutral
position, or either filament may be rendered in-
candescent as desired, by turning the contact
arm 60 to the proper position.

A suitable reflector T0, of substantially para-
bolic form, as shown in Figs, 1 and 2 of the draw-
ings, is positioned within charmber 3 of the lamp.
The large or outer end portion of this reflector
is circular in cross-section and is provided with

an annular outstanding flange 73 which extends -

over the annular face of the large end portion
2 of the casing 1, the diameter of the outer pe-
riphery of the flange 73 being slightly less than
the larger diameter of the said annular face.
The reflector has two openings 71 and 72 throush
which the spring 33 and the base of bulb. 36,
when the lamp is properly assembled, respective-
1y extend. Two shallow recesses 74 and 75 are
formed in the annular face of the large end por-
tion 2 of the casing and cooperate with corre-
sponding  deformations or Tigs 76 provided on
the flange 73 of the reflector 70, so as to posi-
tion the latter with the openings 71 and 72 there-
of in proper relationship with the spring 33 and
the base of the bulb 36 respectively. An annu-
lar sealing gasket 77 is disposed between the an-
nular face of the large end portion 2 of the cas-
ing 1, and the flange 73 of the reflector, as shown
in Fig. 2. The diameter of the outer edge of
the gasket is slightly greater than the outer. di-
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ameter of the flange 73 and slightly less than

the diameter of the outer edge of the annular

face of the said end portion 2; and the outer
edge portion of this gasket ig turned over so that
it overlaps the edge of the flange 73 and ex-
tends outwardly slightly - beyond the latter. A
suitable transparent glass closure or window 78
for the open front end-of the casing 1 is posi-
tioned with its inner surface engaging the out-
wardly extending edge portion of the gasket 77.
The bezel 10, which is connected to the ¢asing
1 at its large front end by the coacting screw
threads 9 and 79, is turned up tightly with the
result that the flange 20 of the bezel engages the
window 78 and forces it against the sealing gas-
ket 77, the latter thus being compressed and dis-
torted to form a fluid tight seal between the win-
dow and the casing.

The upper exterior portion of the casing 1,
as viewed in Figs. 1 and 2, has two spaced ribs
81 and 82 extending rearwardly from points ad-
jacent the front end of the casing. A locking
member 83 is pivotally mounted:between these

. two ribs, as at. 84, and is of such form as to be
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adapted to hook over and engage the bezel 10
and thus prevent the removal of the latter from
the lamp casing. A lug 84’, formed on the rib
81 and an adjacent portion of the casing 1 is
provided with an opening in which a suitable
seal 85 is secured. 'This seal, when the lamp is
completely assembled, as shown in Figs. 1 and
2, projects from the lug 84’ so-as to overlie the
member 83 and maintain the same in operative
locking engagement with the bezel 10.  This con-
struction renders it impossible for.an unauthor-
ized person to gain access to the interior of the
lamp casing by removing the bezel and window
78, without destroying the seal 85.-

A hook 86 adapted to fasten the lamp to any
article desired, such as-a miner’s cap, is off-set
irom the rear face of the small end portion of
the casing 1 and is secured to the latter by means
of arms 87 provided thereon and screws 88. The

shank 90 of the hook extends upwardly to a
- point slightly above the small end portion of the

casing 1 and constitutes a support on- which is
mounted a member or eye 91 serving a guide and
support for the cable 6.

The construction above described embodies all
of the essential features of an effective and high-
ly satisfactory electric safety lamp.  An impor-
tant feature of my invention lies in the manner
of mounting the bulb and all of the conductors
on an insulating bleck so as to provide an as-
sembly which can he readily removed as a unit
for examination, replacement, or repair of the
parts. It will also be observed that when the
insulating block is removed. the ‘switching de-
vice ‘for controlling the lighting of either fila-

- ment at will, is exposed and open-for inspection;

so that it is a simple matter to trace and repair
any defect in the-said device or in those por-
tions of the conductors 7 and 8 which are dis-
posed within the lamp casing. Attention is alto

directed fo the feature of employing a two-filg-

ment bulb instead of two independent bulbs
which, as heretofore explained, permits a better
distribution of light and conserves space.  The
employment of such a bulb having both a hright
and a dim lighting filament should also result
in the saving of electrical energy, as there are
many times when a bright light is not required
and it is a simple procedure for the user to switch
from bright to dim and vice verss, -

As various changes may be made in the form,

1,965,664

construction and arrangement of the parts in the
preferred embodiment herein described, without
departing from the scope and spirit of the in-
vention, all matter herein is to be interpreted as
illustrative and not in g limiting sense.

Having now described my invention, what T
claim is:

1. In a mine lamp, the combination of a hollow
casing, conductors entering said casing, a block
of insulating material removably mounted within
sald casing, resilient conductive members mount-
ed on said block, a spring mounted on said block,
and a two-filament electric bulb having electrical
terminals at one end only and maintained in elec-
trical connection with said members by said
spring.

2. In a mine lamp, the combination of a hollow
casing, conductors entering said casing, a block
of insulating materig] removably mounted with-
in said casing, resilient conductive members
mounted on said block, a spring mounted on -said
block, a two-filament electric bulb having con-
tacts at one end only and maintained in electrical
connection with said members by said spring, and
means for instantaneously moving said bulb from
electrical connecticn with said members when the
glass of said bulb is shattered.

3. In a mine lamp, the combination of a hol-
low casing having a plurality of apertures therein,
conductors entering said casing thru one of said
apertures, means for sealing all of said apertures
to- prevent ingress of fluid into said casing, a
biock of insulating material removably mounted
within said casing, resilient conductive members
mounted on said block and in electrical connec~
tion with said conductors, a spring, and a two-fila-
ment electric bulb having contacts at one end only
and maintained in contact with said resilient
members by said spring, said resilient members
operating to instantly eject said bulb from its
mounting when the glass of said bulb is broken.

4. In a mine lamp, the combination of a block,
an electric bulb having contact terminals and two
filaments adapted to become incandescent, resil-
ient means for mounting said bulb on said block,
said means including a spring member adapted to
engage said bulb and resilient conductors adapted
to contact said terminals, and means for alter-
nately causing either of said filaments to become
incandescent, said block and conductors being re-
movakle from the lamp as a unit.

5. In a mine lamp, the combination of a hous-
ing, a block removably mounted in fixed position
within said housing, resilient conductive members
on sald block, & spring on said block, and an elec-
tric bulb having contacts at one end only and
provided with two filaments, said bulb. being
maintained with contacts thereof in engagement
with said members and in a floating relation to
said block by and between said spring and said
resilient members. )

6. In a mine lamp, in combination, a hollow
casing, an electric bulp disposed within said cas-
ing'and having a plurality of elements adapted to
be rendered Iuminous, the base of said bulb hav-
ing a plurality of contact terminals to which said
elements are respectively connected, a block of
insulating ‘material removably mounted within
sald casing, a plurality of resilient conductors
mounted on said block respectively adapted to en-
gage said contact terminals and thereby connect
said elements in a plurality of electric circuits re-
spectively, a resilient member associated with said
block and engaging said bulb to yieldingly main-
tain the same in g position in which said contact
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terminals engage said conductors, and means op-
erable to open or close any of said circuits at will.

7. In a mine lamp, in combination, a hollow
casing provided with a chamber and a passageway
communicating with said chamber and adapted to
receive electric wires, an insulating block mount-
ed in said chamber, said block having a longitu-
dinal portion extending angularly therefrom, a
seat formed on the inner surface of said casing
and adapted to cooperate with said longitudinal
portion for so positioning said block in respect to
said passageway as to provide space for said
wires to enter said chamber, means securing said
block to said seat and in such position, resilient
electric conductors applied to said block, means
for electrically connecting said wires with said
conductors, an electric bulb provided with contact
terminals and adapted to be positioned with said
terminals electrically connected with said con-
ductors, and means for resiliently maintaining
said bulb so positioned.

8. In a mine lamp, in combination, a hollow
casing, leads for electric energy entering said cas-
ing, an electric bulb having at least two filaments
and comprising a base having at least three con-
tact terminals, and a plurality of conductors
adapted to be maintained in electrical connection
with said leads and with said contact terminals,
said conductors constituting a seat for the base of
said bulb and comprising a resilient element
adapted to position said base so that said contact
terminals will be respectively in alighment with
said conductors, and means for supporting said
bulb in such position.

9. In a mine lamp, in combination, a hollow

5

casing, a two-filament electric bulb within said
casing, said bulb comprising a base and at least
three contact terminals, and a plurality of elec-
tric conductors mounted within said casing, said
conductors being adapted to constitute a seat for
said base and one of said conductors comprising
a resilient element adapted to cooperate with said
base to so position said bulb in respect to said seat
that said contact terminals will respectively be in
alignment with said conductors.

10. In a mine lamp, in combination, a hollow
casing, means adapted to prevent the ingress of
explosive fluids inte said casing, electric conduc-
tors entering said casing, an electric bulb com-
prising at least two filaments and at least three
contact members, and a mounting for said bulb
within said casing, said mounting comprising con-
ductors in electrical connection with said first
named conductors and a resilient element asso-
ciated with said mounting conductors adapted to
cooperate with said bulb to position said bulb in
said mounting so that said mounting conductors
are respectively in alignment with said contact
members.

11. In a mine lamp, in combination, a hollow
casing, electric conductors entering said casing
and a mounting within said casing adapted to re-
ceive the base of a two-filament bulb, said mount-
ing comprising conducting arms in electrical con-
nection with said first named conductors and a
yieldable element adapted to cooperate with a lug
on said base to position said base in respect to
said conducting arms.

STANLEY H. MILLSPAUGH.
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