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PATENT OFFICE

GRANT WHEAT, OF MARLBORO, MASSACHUSETTS, ASSIGNOR TO KOBHLER IMANUFAC-
TURING COMFANY, OFf MARLBORO, MASSACHUSTETTS, A COEPORATION O IMASSA-

CHUSETTS
MINE

Application filed April 18,

This invention relates to lamps of that
class known as mine lamps or safety lamps
and which are designed to be used in mines
or other locations where there is great danger
of explosions occurring due to the presence of
dust or highly combustible gases or vapors.

At the present time the best method of pro-
viding illumination in mines where the
danger of explosion from the causes above
mentioned must be guarded against, is af-
forded by relatively small electric lamps fur-
nished with power by a portable storage bat-
tery. The most common form of such equip-
ment consists of a lamp worn on the miner’s
cap and supplied with current from a small
storage battery which he carries slung from
his belt. In lamps of this type the lamp bulb
usually is so mounted that if it becomes
hroken, it is instantly ejected from its socket
and the lamp circuit i1s opened so quickly
that the danger of igniting gas is substan-
tially eliminated. These lamps have been
used in mines for many years and have
proved much superior to the earlier forms of
miners’ lamps,

In recent years the demand for better il-
lumination in the mines has become more in-
sistent, and it has been proposed to nse rela-
tively large and much more powerful elec-
tric lamps located in normally stationary
pasitions in the mine where they will furnish
much better illumination than that afforded
by the cap lamps. This demand has grown

. rapidly since it has become a more common

practice to use trolley lines in mines and
since, as a consequence, power has been dis-
tributed in the mines at voltages similar to
{hose used above ground. Tt ig impractical,
however, to use electric lamps of the common
commercial sizes, such as fifty and one
hundred watt electric lamps and larger units,
in mires where there are explosive gases be-
cause of the danger of creating an explosion
if the lamp becomes broken. The arrange-
ments for ejecting the lamp bulbs from their
sockets are not effective under these circum-
stances because the filaments will remain hot
for a suflicient length of time after the cur-
rent has been cut off to ignite the gas or other
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explosive mixture. There is, therefore, so
far as T am aware, no lighting equipment
available to supply this demand for greater
illumination which is also safe to use in ex-
plosive gases.

The present invention deals especially with
this requirement. Tt aims to devise a lamp
structure which will supply the increased il-
lumination desired, while at the same time
being perfectly safe to use in mines where
there are explosive gases.

The nature of the invention will be read-
ily understood from the following deserip-
tion when read in connection with the ac-
companying drawings, and the novel fea-
tures will be particularly pointed out in the
apf)ended claims.

n the drawings,

Figure 1 is a perspective view of a Jamp
structure constructed in accordance with this
invention;

TFig. 2 is a vertical. contral, sectional view
of the apparatus shown in Fig. 1:

Fig. 3 1s a horizontal, sectional view ap-
proximately on the line 3—3. Fig. 2;

Fig. 4 is a perspective view illustrating
details of the lamp receptacle and the fixture
with which it cooperates: and

Fig. 5 is a vertical, sectional view on a
Iarger seale of the lamn socket member and
adjacent parts.

The lamp structure shown comprises a con-
tainer adapted to hold a body of water and
an electric lamp mounted to burn in a sub-
merged position in said body of water. The
container includes a tank 2 preferably made
of metal and a bowl 3 removably secured to
the bo'tom of said tank, the bow] being made
of glass or other translucent material. The
tank may conveniently be of cylindrical form.
A grooved ring 4 is secured to the bottom
of the tank to receive the upper edge of the
bowl 3 and is externally screw threaded to
receive an internally threaded, flanged,
clamping ring 5 which serves to draw the
thickened and flanged upper edge of the bowl
upwardly against the sea* formed for it in
the ring 4. a gasket 6 of rubber or other yield-
ing material being interpesed between said
seat and the edge of the bowl. Preferably
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the ring 5 carries a heavy wire frame 7 which
serves both as a guard for the bowl 3 and
also as a support for the apparatus.

An electric lamp 8 is mounted in an ii-
verted position in the container 2--3, the
greater part of the bulb of the lamp being
iocated in the bowl 8. Preferably a standard
base lamp is used and is of such a size as ‘o
sive a very considerable amount of light.
For example, the lamp should give seventy-
five or one hundred candle power, or even
more. Tt is held submerged in the water in
the container.

The supporting means shown for the lamnp
includes a socket 10 made of sheet metal and
internally threaded to receive the standard
screw threaded lamp base. This socket is
mounted rigidly in, but is spaced from, a
metal shell 12 having a relatively long shank,
as clearly shown in Fig. 2, and the entire up-
per end portion of this shell is occupied by
an insulator 13 made of some waterproof sub-
slance, such as hard rubber, vuleanite, or
the like. A contact 14 preferably made of
carbon is secured in the upper end of the
insulator 13 and is connected by a rod 15
with a contact 16 mounted at the lower end
of the insulator and adapted to engage the
central end terminal of the lamp 8. This
whole assembly for supporting the lamyp base
may be aptly termed a “socket member”.

Tt is desirable to exclude water from the
tainp base and for this purpose a packing 17,
preferably consisting of soft rubber, is ar-
ranged to engage the neck of the lamp bulb
and is compressed against the bulb by a pack-
‘ng ring 18 which is screw threaded on the
Jower end portion of the shell 12, With this
srrangement it is a simple matter so to com-
press the rubber packing 17 that it will form
a2 substantially water tight connection with
the neck of the jamp bulb 8 and thus will
prevent water from leaking upwardly into
ihe sccket member. The upper end of the
socket member is effectually closed by the in-
sulator 13,

The shell 12 is slidably mounted in a tu-
bular receptacle 20, preferably made of
insulating material which will not be af-
fected by the water. The upper end of
this receptacle is covered by a metal cap 21
and it carries a central contact 22, prefer-
ably made of carbon, this cap being connected
to the collar 21 and being so positioned as
to engage with the contact 14 on the upper
end of the socket member.

Normally the receptacle 20 is held in the
position in which it 1s shcwn in Figs. 2 and
5 by means of a metal sleeve 23 which is
stepped in diameter, as best shown in Fig.
3, the upper end of this sleeve being flanged,
as illustrated at 24, and fitting within 2 skirt
25 formed on the lower end of the receptacle
20. The lower end of the sleeve 23 is given
a flattened plate-like formation, as shown
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at 26, and forms a horizontal partition which
partly separates the chamber in the tank 2
from that in the bowl 3. This sleeve is sup-
sorted by & wire spring ring 27, portions of
vhich rest In a groove 28 formed in the inner
swrface of the ring 4, while other portions
project inwardly from the ring and serve as
supports for the edge of the plate-like part 26
of the sleeve 23.

The upper end of the receptacle 20 s posi-
tione:d in an appreximately eyvlindrical hole
in a fixture 30 inade of msulating material,
thiy fixture being slotted, as best shown i
Fios. 3 and 4, to receive two gpring plates
31—31 which normuily bear against the op-
poesite sides of the metal cap 21 on the re-
ceptacte 20. A flexible conductor 32, IFigs. 3
and 3, connects one of these plates 31 with
another spring plate 33, one end of which
is secured to the lower side of an insulating
block 34, while the opposite end earries a
carbon contact 35, This contact is adapted
to ¢igace with a stationary earbon contact
35 which is secived in an aperture formed
in an insulating block 37 fastened to an in-
sulating plate 38 to which the block 34 and
ixture 30 also are secured, the block or plate
38 being fastened securely in the tank 2.

Current is conduacted to tl

H
X
Y
)

he carbon contact
36 by a supply conductor 40 and normally
floows through the contact 35, spring strip 33,
conductor 32 and strip 31 to the cap 21 of
the recerdacle.  From this cap the current
i through the eavbon contacts 22 and

JalESL

i 4o the rod 15, and thence through the
speing contact 16 to the central termipal on

i hase, The opposite terminal of the
b = in intimate confact with the socket
10 which has a direct metal conuection with
the - 12 and this shell s connected by »
flesible conductor 41 to the tank 2. In other
words, the socket 10 and sheli 12 are
grounded.

The shell 12 of the socket member 1s

mornted to <ide un and down frecly in the
veceptacle 200 although it mav be guided
somewhat alse in this moveinent by the walls
sleeve 23, With this arrangement,

sve, the contocts 14 and 22 ave held
i cirenit clowing relationship selely by the
busyaney of the lamp buib 8. If the bulbh

beeomes broken from any cause, it will imive-
dintely drop, thus opening the lamp eircuit
at the contacts 14 and 22. The breaking of
ihe bulh immediately allows the water to
wush into contact with the filament in the
lamp and it can reach the filament o much
niove quickly than can the surronnding al-
mesphere that any danger of the filament
ieniting a combustible gascous atmosphere
offectually aveided.

pank 2 1n kept tightly closed. a screw
o plag 42, Fig, 1, being provided in
e top of the tank to tightly close the filling
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opening. It is contemplated, however, that
there will be a very gradual loss of water,
and since it is desirable to maintain the lamp
bulb completely submerged and to keep an
abundant suppiy of water in the tank 2, a
flaat operated switch is provided to cpen the
tamy circuit in the event that the supply of
water in the container hecomes depleted.
This switch includes the contacts 35 and 36
previously referred'to. " The spring 33 which
carrles the lower contact 35 is so biased that
1t tends to depress the lower contact.” They
are normally heid closed, however, by a float
43 which carries a raised sheet metal plat-
form 44 spaced from the float by rods 45.
A U-shaped spring 46, Figs. 4 and 5, is se-
cured to the spring 33 just under the contact
o8, Normally the lower end of the spring
46 is engaged by the platform 44, carried
by the float 43, and is pressed upwardly so
as to hold the carbon contacts 35 and 36 in
engagement with each other, If, however,
the level of the water drops below a predeter-
mined point, the float 43 will drop, thus al-
lowing the spring 33 to move the contact 35
away from the contact 36 and open the lamp
cirenit. ' '

Since considerable heat is generated by the
electric lamp, particilarly if gas filled lamps
of sizable wattages are used, and since it is
desirable to keep the tank closed, and there-
fore to prevent the escape of water vapor,
mesns have been provided to promote the
circulation ef water in the:container, and a
radiator has been associated with the tank
ta dissipate the heat at such. a rate that ex-
cessive heating of the: parts will not occur.
"The water immediately surrounding the bulb
8 is heated more rapidly than that in any
other part of the container, and holes 48 are
formed in_the sleeve 23 so. that this water
can pass through the holes, as it flows up-

wardly along the lamp bulb and. into the,

tank 2. As it rises it can How outwardly
throngh numerous holes formed in the cylin-
drical partition 50 which serves as.a support

for some of the parts and also as a guide for -

the float 43.. The radiator comprises a serios
of fins-51 brazed, welded. or -otherwise se-
cured -to the outer wall of the tank 2 and
preferably projecting from  this tank in a
radial -direction. - These fins serve to radiate
the ‘heat quite rapidly to the surrounding

5 atmosphere.. The cooled water settles to the

bottom of the tank and flows into the bowl
3 through a series of holes 52 which connect
the: chamber in the tank with that in the
bowl 3. . The cooler water flows down the
izner wall of the bowl and is later heated up
Liythe lampiand recirculated. o

"By using a construction of this nature and

inaintaining a sufficient body of water in the
lamp structure, heat can be radiated at such a
rate that the temperature of the water will

3

not rise sufficiently to injure any of the parts
of the apparatus or to build up any substan-
tial vapor pressure in the tank. Itis contem-
plated, however, that other arrangements for
radiating the heat from the container can be
adopted, such for example, as causing the
water to circulate through a coil of pipe posi-
ticned between the tank 2 and bowl 3, or lo-
cating a series of vertical tubes in the tank
through which a circulation of air from the
bottom to the top of the tank can occur.

The exclusion of the water from the base
of the lamp 8 due to the presence of the gasket
17 prevents the water from reaching the seal-
ing cement used to fasten the lamp base to
the lamp bulb which might result in dissolv-
ing the cement and loosening the bulb.

1t may happen that the entire lamp struc-
ture will be dropped, thus breaking the bowl
3 and perhaps also the lamp 8. This may re-
sult in seriously dislocating parts of the cir-
cuib connections or lamp supporting arrange-
ment upon which reliance is placed to guard
against creating an explosion. If the lamp
supporting mechanism has been subjected to
a shock sufficient to derange the parts in any
way, or if the electric lamp itself has not been
broken, it is important that the circuit con-
nection shall be held open so that the miner
cannot use the lamp. He is provided with
emergency equipment and he should use that
instead of using this lamp structure when it
has been broken and when, consequently,
some of the safety features may not be in op-
eration.

It is chiefly for this reason that the upper
ond of the receptacle 20 has been mounted in
the fixture 30 in the manner above described,
and the contacts 21 and 31 have been used.
In order to interrupt the engagement of these
contacts under the circumstances just de-
seribed, a guard 54 made of wire or the like is
provided inside the bowl 8 where it partly
surrounds the bulb 8, and this guard is se-
cured by a sheet metal ring 55 to the base 26
of the sleeve 23. The ring 55 is detachably
secured to the ‘part 26 by two cams 56 both
pivotally secured to the base plate 26. These
cams are cut away on one side so that when
they are in the position shown in Fig. 2 they
lock the guard 54 and its supporting ring 55
to the plate 26, but when they are given a half
turn they release the guard.

If the lamp should be dropped, as above de-
scribed, thus breaking the bowl 8, the hlow
on the guard 54 would be transmitted from
the sleeve 23 to the receptacle 20, thus driving
this receptacle upwardly and forcing the cap
21 1nto the space 57, Figs. 4 and 5, in the fix-
ture 30. This would break the engagement
of the contacts 21 and 31, thus opening the
lamp circuit. In addition,the aperture 57 in
the fixture 30 is made of such dimensions that
the cap 21 can be forced into it only by the
application of some pressure, so that the cap
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“to run into the tank 2. The

4

will be held frictionally in this space and can
only be removed by someone who is famsliar
with the internal arrangement of the lamp
structure, such for example, as the repair
man at the lamp house. Thisavoids any sub-
stantial danger of the miners putting the
lamp into commission again through their
own cfforts when it has once been broken due
to causes likely to injure or derange the in-
ternal parts of the apparatus.

In order to permit the convenient replace-
ment of the Iamp bulls 8 in case it burns out,
and to prevent the miners from using the
lamp structure in an inverted position when
the bewl 3 has been broken but the structure
of the lamp otherwise remaining uninjured,
a mercury switeh is provided which controls
the supply of current to the switches or con-
tacts above described and which permits the
use of the lamp structure in its normal or up-
right position, but automatically opens the
lamp circuit when the lamp structure is
moved into a herizental, inverted, or any
other position substantially different from
This switch is shown in Fig. 2.
It comprises a cup 58 made of suitable insu-
lating materials, such as vulcanite, hard
fibre, or the like, with a contact 60 projecting
through its bottom. A cover 61 is screwed

© into the top of the cup 58 and has a contact 62

extending througrh it.  The cup is adapted to
contain a quantity of mercury, such as that
indicated at 63, and the bottom is tapered or
rounded so that the mercury tends to run to

“the center where it will electrically connect

the two contacts 60 and 62 so long as the
switcly is held in an upright position. Any
movement of the switch substantially out of
this position, however, will result in the mer-

cury leaving the contacts and opening the

lamp circuit.

In replacing the lamp bulb 8 when it has
been burned out, the lamp structure is in-
verted, thus causing the water in the bowl 3
guard 7 then is
unscrewed from the tank, the bowl 3 and
internal guard 5 are removed, after which
the lamp bulb 8 with its entire socket member
can be taken out. The packing ring 18 next
should be unscrewed sufficiently to release
the pressure of the packing 17 on the neck of
the bulb, and the bulb then can be unscrewed
from its socket 10 and replaced by a new one.
The parts then may be reassembled. It will
be observed, however, that so long as the
lamp structure remains inverted, all of the
parts beyond the mercury switch are main-
tained electrically “dead” so that there is
no danger of creating a spark in disconnect-
ing any of the parts or in opening the con-
tacts which normally control the lamp.

The current supply cable 64 is led into
the apparatus at a point closely adjacent to
the mercury switch 58, and it includes a

ground wire 65 and a live wire or power wire

1,918,223

66. The ground wire 65 is soldered to the
outside of the tank 2, as shown in Fig. 2.
The power wire is led through an aperture
in the mercury switch 58 to a spring clip 67
which is held in engagement with the con-
tact 60 by a screw threaded plug 68.

At the upper end of the switch the wire
of the conductor 40 is soldered to a similar
spring clip 70 which is likewise held in en-
gagement with the contact 62 by a screw
threaded plug 71. The conductor 40 is led
through a stuffing box 72 in the wall of the
tank 2 into the interior of the tank, this stuf-
fing box serving to prevent any substantial
escape of water vapor from the tank or to
permit the entrance of outside air or gas into
the tank.

The cable 64 is led through a clamp se-
cured rigidly in the wall of the tank and con-
sisting of a body 73, a ring 74, and a set
screw 75 which bears against said ring and
serves to clamp the cable by deflecting the
cable  out of its straight path. In other
words, it puts a kink in the cable and this

kink is confined between the walls of the body ¢

73 and the ring 74.

In order to protect the mercury switch 58
from the mischievous tampering of the
miners, it is located in a substantially in-
accessible position in the lamp structure.
That is, a pocket is provided for it between
certain of the heat radiating fins 51, and it
is positioned between the wall of the tank 2
and the outer shell 76 which surrounds the
fins. The top and bottom of the pocket are
closed by plates, the bottom one soldered in
place, the top plate being shown at 78. This
mercury switch may be replaced with any
other suitable type of gravity switch designed

to perform substantially the same functions. :a;

An annular plate 77, the lower side of
which serves as a reflector, is secured to the
lower edges of the fins 51 and to the bottom
of the tank 2.

Tt is contemplated that in using this appa-
ratus the entire lamp structure will be sus-
pended from a bracket or hook which may
be fastened to one of the mine props. For
this purpose the apparatus is equipped with
a hook 80 which is secured to a series of
radiating straps 81, these straps extending
downwardly just inside the shell 76 and be-
ing bolted to the plate 77 previously referred
to. The hook is equipped with a spring
pressed latch 82 for preventing accidental
release of the lamp structure from its sup-
porting bracket. The lamp may, however, be
conveniently released from its supporting
bracket and carried to a safe place during the
firing of a “shot”.

The invention thus provides a lamp struc-
ture in which electric lamp bulbs capable of
giving abundant illumination may be sup-
ported, while at the same time affording

ample protection against explosion. If the I
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lamp bulb or the bowl 8 should be come bro-
ken for any reason, the lamp circuit is imme-
diately opened and the filament is instantly
cooled by the inrush of the surrounding
water in which it is submerged. At the same
time precautions are taken to avoid any dan-
ger of producing sparks or exposing a hot
lamp filament due either to accidents which
must be expected to oceur or to mischievous

1% tanipering by the miners themselves.

While I have herein shown and deseribed
a preferred embodiment of my invention, it
is contemplated that the invention may be
embodied in a considerable variety of other

& forms without departing from the spirit or

scope thereof. It will also be understood
that while the liquid in the container is herein
referred to as “water”, the water may be re-
placed with any suitable liquid, and the
term “water”, therefore, is herein used in a
generic sense to include such other liquids.

Having thus described my invention, what
T desire to claim as new is:

1. In a mine lamp structure, the combina-
tion of a container adapted to hold a body
of water and including a trauslucent por-
tion, an electric lamp mounted in said con-
tainer in position to direct its rays through
said translucent portion, said lamp includ-
ing a bulb, means for supporting said lamp
with the greater part of said bulb submerged
in the water in said container, and circuit
connections for supplying current to said
lamp including contacts normally held in
cireuit closing relationship by the buoyancy
of said bulb.

2. A mine lamp structure according to pre-
ceding claim 1 having additional means for
controlling the supply of current to said elec-
{ric lamp in response to variations in the
quantity of water in said container.

3. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portion,
an electric lamp mounted in said container
in position to direct its rays through said
translucent portion, said lamp including a
bulb, means for supporting said lamp with
the greater part of said bulb submerged in
the water in said container, and circuit con-
nections for supplying current to said lamp
including circuit controlling means governed
both by variations in the quantity of water
in said container and also by predetermined
changes in the angular position of the lamp
structure.

4. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portion,
an electric lamp mounted in said container in
position to direct its rays through said trans-
lucent portion, said lamp including a bulb,
means for supporting said lamp with the
greater part of said bulb submerged in the
water in said container, and circuit connec-

5

tions for supplying current to said lamp in-
cluding means for automatically opening
the lamp circuit when the lamp structure 1s
mnverted.

5. In a mine lamp structure, the combina-
ion of a container adapted to hold a body of
water and including a translucent portion,
an efectric lamp mounted in said container
in position to direct its rays through said
translucent portion, said lamp including a
budb, mueans for supporting said lainp with
said bulb submerged in the water in said
coutainer, and circuit connections for sup-
plying current to said lamp including means
for automatically opening the lamp circuit
when the lamp bulb becomes uncovered with
water either due to changes in the position
of the lamp structure or to a drop in the level
of the water in said container,

6. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portion,
an electric lamp mounted in said container
in position to direct its rays through said
translucent portion, said lamp including a
bulb, means for supporting said lamp with
the greater part of said bulb submerged in
the water in said container, and circuit con-
nections for supplying current to said lamp
mnciuding a switch for opening the lamp cir-
cuit automatically when the lamp structure
is swung into positions substantially differ-
ent from normal and a second switch for
avtomatically opening the lamp circuit when
the supply of water in sald container be-
comes depleted.

7. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portion,
an electric lamp mounted in said container
in positon to direct its rays through said
translucent portion, said lamp including a
bulb, means for supporting said lamp with
the greater part of said bulb submerged in
the water in said container, and circuit con-
nections for supplying current to said lamp
including a mercury switch for automati-
cally opening the lamp circuit when the lamp
structure is moved into certain predeter-
mined positions.

8. In a mine lamp structure, the combina-
tion of a container adapted to hold a quan-
tity of water and including a translucent
portion, an electric lamp mounted in said
container below the level of the water there-
in, and means for promoting circulation of
the body of water in said container, said con-
tainer being constructed to present a large
radiating area to the surrounding air in pro-

portion to the volume of water contained -

therein.

9. In a mine lamp structure, the combina-
tion of a container adapted to hold a quan-
tity of water and including a translucent
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container below the level of the water there-
in, said container being constructed to facil-
itate the eirculation of the water therein due
to the heat generated by said lamp, and a
radiator associated with said container to
cool the circulating water.

10. In a mine lamp structure, the com-
bination of a container adapted to hold a
guantity of water and including a metal
tank and a translucent bow! secured to the
bottom of said tank, an electric lamp mount-
ed in said bowl and substantially surround-
ed by the water in said container, said con-
tainer being constructed to facilitate the cir-
culation of the water there:in due to the heat
generated by seid lamp and said tank hav-
ing heat Iddlatlllg‘ fins projecting therefrom.

11. In a mine lamp structure, the com-
bination of a container including a trans-
lucent bowl, an electric lamp mounted in
said bowl and including a lamp bulb pro-
vided with a base, said container being
adapted to hold a bedy of water in position
to submerge the greater part of said bulb
and in contact with the bulb, circuit connec-
tions for supplying current to said lamp,
and means for protecting said base from
water.

i2. In a mine lamp structure, the com-
bination of a container including a translu-
cent bowl, an electric laup mounted in said
bowl and in.luding a lamp bulb, said con-
tainer being adapted to hold a body of water
in position “to submerge the gtedtm part of
said bulb :m(l in contact with the bulb, a
socket member for said lamp, and a recep-
tacle having a contact to engage a cooperat-
ing contact on said socket member , satd sock-
et member being slidably mounted in said
receptacle, whereby sald contacts will nor-
mally be held in cireuit closing relationship
by the bnoyancy of said bulb.

13. In a mine lamp structure, the combina-
tion of a container including a translucent
bowl, an electric lamp mounted in said bowl
and incinding a lamp bulb provided with a
base, said container being adapted to hold
a body of water in position to submerge the
greater part of said bulb, a socket member
i which said lamp base is mounted, and a
recentacle having a contact to engage a co-
operating contact on said socket member,
said socket member being adapted to exclude
water from said lamp base.

14. In a mine lamp structure, the combina-
tion of a container including a translucent
bowl, an electric lamp mounted in said bowl
and including a lamp bulb provided with
a screw base, said container being adapted
to hold a body of water in position to sub-
merge the greater part of said bulb, a socket
member including a fitting for receiving the
screw threaded base on said bulb, circuit con-
nections for conducting current to said lamp
including 2 contact mounted in said con-
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tainer for engaging a contact on said socket
member, and means for guiding said socket
member to enable it and said bulb to rise
and fall with predetermined variations in
the level of the water in said container.

15. In a mine lamp structure, the com-
bination of a container adapted to hold a
body of water and including a tank and a
bow! removably secured to the lower side of
sald tank, an electric lamp including a bulb,
means for supporting said lamp in said bowl
with said bulb cubstantially submerged in
water, said lamp bulb being removable by
mverting the !amp structure and removing
sald bowl, and a gravity switch for auto-
matically holding the lamp circuit open
while said lamp structure is inverted.

16. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a tank and a bowl re-
movably secured to the lower side of said
tank, an electric lamp including a bulb, means
for supporting said lamp in said bowl with
said bulb substantially submerged in water,
said lamp bulb being removable by inverting
the lamp structure and reinoving said bowl,
and circuit connections for supplying carrent
to said lamp including a gravity switch for
automatically holding the lamp circuit open
when the lamp structure is inverted and ad-
dittonal circuit controlling devices located
between said gravity switch and said electric
lamp.

17. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a tank and a bowl remov-
ably secured to the lower side of said tank,
an electrie lamp including a bulb, means for
supporting said lamp 1n said bowl with said
bulb substantially submerged in water, said
lamp bulb being removable by inverting the
lamp structure and removing said bowl, cir-
cuit connections for supplying current to said
lamp including a gravity switch for automati-
cally holding the lamp circuit open when the
lamp structure is inverted, and means for sup-
porting said switch in an inaccessible position
in the lamp structure.

18. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portum an
electric lamp mounted in said container in
position to direct its rays through said trans-
lucent portion, said lamp including a bulb,
means for supporting said lamp with said
bulb in contact with and submerged in the
water in said container, a guard for said bulb,
circuit connections for supplying current to
said lamp, and means arranged to be operated
by a movement of said guard out of its normal
position for opening said circuit.

19. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a tank and a bowl re-
movably secured to the lower side of said
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tank, an electric lamp including a bulb, means
for supporting said lamp in said bowl with
gaid bulb in eontact with and substantially
submerged in water, a guard mounted in said
bowl, circuit connections for supplying cur
rent to said lamp, and means arranged to be
brought into operation by a movement of said
guard out of its normal position for opening
gald circuit and holding the circuit open.

20. In a mine lamp structure, the combina-
tion of a container adanted to hold a body f
water and including a translucent portios.
electric lamp mounted in said container in
position to dirvect its ravs throngh said trans-
Iucent portion, said lamp including a bulb, »
receptacle for said lamp, a fixture in which
said receptacle is slidably mounted, said fix-
ture and receptacle being supported in said
container, circuit connections for supplyin:
current to said lamp inecluding cooperatis: -
contacts on sald receptacle and fixture nor-
mally held in engagement with each other,
and a guard in sald container connected with
said receptacle to cause a movement of said
guard out of its normal position to move said
receptacle in said fixture sufficiently to break
the engagement of said contacts and thereby
to open said lamp circuit.

21. In a mine lamp structure, the combina-
tion of a container adapted to hold a bodv of
water and including a translucent portion, an
electric lamp mounted in said container in
position to direct its rays through said trans-
lucent portion, said lamp including & bulb,
and means for supporting said lamp in said
container with the greater part of said bulb
submerged in the water in said container, said
means comprising a hollow socket member
having a seat to receive the base of said lamp
and means for holding a packing in contact
with the neck of said lamp bulb to substan-
tially prevent the water from leaking along
the neck of the bulb into the interior of said
socket member.

22. In a mine lamp structure, the com-
bination of a container adapted to hold a

7

quantity of water and including a translu-
cent bowl, means for supporting said bowl
in an approximately upright position, an
electric lamp mounted i said bowl below
the level of the water therein, means for
supplying electric current to said lamp in-
cluding an electric switch and means for
automatically opening said switch when the
supply of water in said container becomes de-
pleted, and cooling means associated with
said container but additional thereto for con-
ducting heat away from said body of water
at a rate substantially greater than that
afforded by the container itself.

23. In a mine lamp structure, the combina-
tion of a container adapted to hold a body of
water and including a translucent portion, an
electric lamp mounted in said contaiper in
position to direct its rays through said trans-
lucent portion, said lamp including a lamp
bulb provided with a base, means for sup-
porting said lamp with the greater part of
said bulb submerged in the water 1 said
container, =aid means including a socket in
which said base is mnounted, circuit connec-
tious for supplying current through said
socket to said lamp including contacts nor-
mally held in circuit closing relationship by
the buoyancy of said bulb, and means for
protecting said base from the water in said
container.

24. In a mine lamp structure, the combina-
tion of a container adapted to hold a quan-
tity of water and including a translucent por-
tion, an electric lamp mounted in said con-
tainer below the level of the water therein
in position to direct its rays through said
translucent portion, and cooling means as-
sociated with said coutainer but additional
thereto for conducting heat away from said
body of water, said container having parts
cooperating with said cooling means to pro-
mote the circulation of said water in said
container.
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