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This invention relates to an electric lamp 
for use in mines and other places where in 
?ammable gas is likely to be present. Y 

It is well known that an electrically-heated 
5 ?lament or like member attains a higher tem 
pe; ature in certain in?ammable mixtures than 
in air. Various forms of gas detecting and 
measuring instruments have been proposed 
depending upon this fact and, in different 

10 ways, comparinor the effects produced by such 
?laments with those due to a similar ?lament 
sealed in air. It is to this broad type of ap 
paratus that the present invention relates 
more particularly. 

15 It has been proposed to provide in a miner’s 
electric lamp two ?laments, one whose bright 
ness is not affected by the presence of in?am 
mable gas and the other having in series with 
it a conductor whose resistance is varied, 

20 usually through the well known catalytic ef 
feet, by the resence of such gas and to bring 
both such laments to the same degree of 
luminosity by adjusting a resistance in series 
with the una?ected ?lament and by so doing 

25 obtaining an indication of the proportion of 
in?ammable gas present. 4 ' 
The present invention also depends u on 

the comparison of the luminosity of two la 
ments, one affected and the other unaffected 

30 by the presence of in?ammable gas, but the 
comparison is actually between a sealed ?la 
ment and an exposed ?lament such exposed 
?lament glowing more brightly owing to the 
burning of the in?ammable gas at its surface. 

35 The improved lamp according to the pres 
ent invention comprises two electrically 
heated ?laments, one sealed in air and normal 
ly used for illumination and the other exposed 
to the atmosphere under test, the two ?la 

40 ments being mounted near each other, a varia 
ble resistance contained in the lamp casing 
and means for adjusting such resistance by 
the relative movement of two parts of the cas 
ing to cause the two ?laments to glow with 

45 equal luminosity, the amount of such move 
ment indicating the percentage of in?am 
mable gas present. 
The sealed and exposed ?laments are adj a 

cent to each other in an appropriate chamber 
on in the lamp so that at any time the relative 

luminosity or the amount of glow or redness 
of the two ?laments can be compared. The 
normal or zero adjustment of the apparatus 
is such that the luminosities of the two ?la 

55 ments are equal when the exposed ?lament is 
in air. When taken into an atmosphere con 
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taining up to certain proportions of in?am 
mable gas the exposed ?lament will '.e raised 
in temperature owing to the combustion of 
the mixture at its surface and its glow is there 
fore increased. This is observed and the va 
riable resistance is adjusted to alter the rela 
tive values of the currents in the two ?laments 
until their luminosities are again equal. 
The variable resistance may be in series 

with the sealed ?lament those two members 
being in parallel with the exposed ?lament 
in a battery circuit. 

01' again, the two ?laments may be in series 
in the battery circuit and the variable resist 
ance ma be as a shunt across the sealed ?la 
ment. fter zero adj ustmcnt in air increased 
brightness of the exposed ?lament in gas is 
‘balanced by adjusting'the shunt resistance, 
the movement for making this adjustment 
indicating the proportion of gas present. In 
each of these constructions there may he a 
separate resistance ‘provided for the initial 
adjustment of the currents through the tila 
ments. 
In the accompanying drawings, 
Figure l is an elevation partly in section of 

one construction of miner’s electric lamp ac~ 
cording to this invention, 
Figure 2 is a portion of a similar View 

taken at right angles to Figure 1, 
Figure 3 is an under plan of the upper part 

or cap of the lamp casing, 
Figure 4 shows the electric circuit of the 

lamp, 
Figure 5 is a diagram of the circuit in con 

ventional form, and v 
Figure 6 is a diagram of an alternative cir 

cuit. 
With reference ?rst to Figures 1 to 4, the 

lamp as a mechanical structure comprises 
main parts which are known in miners’ elec 
tric lamps, namely a casing A containing a 
battery B and a rotatable ca 3 or casing C on 
which is mounted a lamp bulb D surrounded 
by a protective glass E. In the improved 
lamp there is mounted adjacent to the bulb 
D containing the sealed ?lament D1 another 
?lament F held between two supports F.1 to 
which ?lament the atmosphere under test has 
access through a wire gauze G. ' ' 
One terminal of each of the ?laments D1 

and F is connected to a central pin H which 
makes contact with the pole B1 of the battery 
B. The other terminal of the sealed ?lament 
D1 is joined to a small contact plate D2 and 
the other terminal of the exposed ?lament F 
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to another contact plate D3, these two plates 
D2 and I)” being mounted on the underside of 
a plate C1 of insulating material forming‘ 
part of the rotatable cap C. 
Held in a recess in this plate C1 is a spiral 

resistance J and the second polo B2 of the bat 
tery has contacts which make rubbing connec 
tion with the plate I)3 and with the resistance 
J. One end of that resistance is connected to 
the plate I)‘2 and the other end is free. These 
connections are best seen in Figure “.l: where 
I53 and 13* represent the rubbing contacts con 
nected to the poles of the battery. _ 

If these contacts lie in the gap J1 shown in 
Figure 4 the connection to the battery is 
broken. If the casing be rotated slightly to 
bring the contact B7“ on to the plate I)2 the 
sealed ?lament D1 will be com'iected straight 
across the battery and will be fully bright. 
The exposed ?lament F will not be in circuit. 
In this position the lamp functions as a min 
er’s electric lamp in the ordinary way. It 
‘the presence of gas is suspected the casing is 
rotated so that the contact lit makes contact 
with the free end of the variable resistance J 
in which position the contact lit makes con 
nection with the adjacent end of the plate I)“. 
In this position the exposed filament F .is con 
nected straight across the battery and it will 
glow more or less ln'ightly according to the 
amount of gas present. At the same time the 
sealed filament is connected in series with the 
resistance J across the battery. If gas is pres 
ent the exposed ?lament will be brighter than 
the sealed ?lament and the casing is then ro~ 
tated so as to cut out more and more of the 
variable resistance J until the ?lament D1 
glows as brightly as the exposed ?lament F. 
At that point the registration of suitable 
marks on the. rotatable cap C with some point 
on the casing A will enable the percentage of 
gasprcsent to be read. Any convenient ar 
rangement of scale and pointer may be pro 
vided for reading these percentages but in the 
example illustrated the cap 0 is provided 
with a raised scale indicating percentages. 
As may be seen from Figure 2 there is a raised 
0 forzero and screw heads arranged to indi 
cate 1, 2, 3 and 4 by the sense of touch. The ' 
registering point on the casing is constituted 
by a milled head A”. This milled head is not 
permanently ?xed on the casing but is meant 
ed on a band or ring A3 which can be turned 
relatively to the casing and clamped there 
to by the milled head. This arrangement is 
provided so that the position of the milled 
head may be altered relatively to the casing 
for purposes of adjustment to allow for 
variations in the voltage of the battery. 
The engagementbetween the casing A and 

the cap C is by means of a screwthread and 
to prevent any possibility of the two parts 
being‘separated when the lamp is in use‘in 
the mine a spring plunger O2 is mounted on 
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the cap so thatfthe cap can not normally be» 
turned relatively to the casing for more than 
one revolution,’ as the end of the plunger 
comes in contact with a stop C3 (Figure 1). 
This plunger C2 may be locked in any con 
veni-cnt way (not indicated inthe drawings) 
before the lamp is given out to the miner. 
Figure 5 is merely a diagram showing in a 

conventional and simple liorm an electric 
circuit for gas-detecting apparatus accord 
ing to this invention. In this diagram the 
exposed ?lament F2 is in parallel with the 
sealed ?lament D4 plus a variable resistance 
J2, and the battery 13''’ supplies current to 
both when a switch K is closed. The resist 
ance J2 is varied to make the brightness oi’ 
the sealed ?lament- D4 correspond to that of 
the exposed ?lament I‘” when in a gaseous 
atmosphere and the percentage 01’ gas is read 
oil’ on a scale moved over by the switch of the 
variable resistance J2. The arrangement 
corresponds in its essentials to that of the 
lamp described with reference to Figures 1 
to 4, the only diiterence being that an addi 
tional resistance K1 is provided for the pur 
pose of initial adjustment-or calibration be 
fore the lamp is issued for use. Such a re 
sistance may be incorporated in the lamp pre 
viously described. 
Figure (3 is a diagram of‘an alternative cir 

cuit where the'sealed ?lament D5 is in series 
with the exposed filament F3 and has the 
variable resistance J 3 shunted across it. 
IVhat I claim as my invention and desire. 

to secure by Letters Patent is :— 
"A miner’s electric lamp comprising a eas 

ing adapted to contain a battery, a cap or 
cover rotatable relatively thereto, a sealed 
?lament and an exposed ?lament mounted 
on said cap7 a resistance in. the cap, a central 
contact mounted on the cap connected to one 
end of said sealed ?lament and one end of 
vsaid exposed ?lament and also to one pole 
of the battery, two contact plates mounted 
on the cap the ?rst of such contact plates be 
ing connected to the other end of said sealed 
filament and to one end of said resistance and 
the other contact plate being connected to 
the other end of'said exposed ?lament7 rub 
bing connections between the other pole of 
the battery and the second contact plate and 
‘the resistance, whereby relative rotation of 
said cap and easing will switch the exposed 
?lament on and while it is on will also switch 
on‘ the sealed ?lament in series with a va 
riable amount of the resistance, and means 
whereby the relative rotation of the cap and 
casing will give an indication of the peri 
centage of in?ammable 
mosphere. 

In testimony whereof'I have signed my 
name to this speci?cation. 

WVILLIAM MUNDELL THORNTON. 

gas present in the at. _ 

65 

w 

80 

90 

95 

100 

110 . 

115 

120 

125 


