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9906,359.

To all whom it may concern:

Be it known that I, Eaxest Arrrrur HAtc-
woop, a subject of the King of Great Britain
and Ireland, whose postal address is 3 Blen-
heim Terrace, Rooms FLane, Morley, in the
county of York, England, have invented
certain new and useful improvements in ap-
paratus for igniting miners’ safety-lamps,
especially suitable for use in the under-
ground workings of mines and in the like
places.

The object of my invention is to con-
struct apparatus for igniting miners’ safety
lamps in such a manner that it is impos-
sible for an exposed electrical spark to be
formed outside the apparatus, so that such
apparatus can safely be used in any part of
a mine.

In describing my invention in detail, ref-
erence is made to the accompanying sheets
of drawings, in which,

Figure 1 represents a part sectional ele-
vation of an underground miner’s lamp
lighting apparatus, fitted with one form of
my improvement. Fig. 2 represents a part
sectional plan of Fig. 1. Fig. 3 represents
an enlarged detail of the switch or contact
malker, shown in Figs. 1 and 2. TFig. 4 rep-
resents an elevation of the detail shown 1n
IFig. 3. Tig. 5 represents an automatic lock
switch hereinafter referred to. Fig. 6 rep-
resents a plan showing another form of my
improvement. Iigs. 7 and 72, represent en-
larged details of a door switch or lock here-
inafter referred to. Tigs. 8, 9, and 10, rep-
resent details of further forms of door op-
erated switches. Mig. 11 shows a part sec-
tional elevation of another form of my im-
provement. Fig. 12 shows a further modifi-
cation of my improvement in part sectional
elevation. Figs. 13 and 14 show plan and
elevation respectively of another modifica-
tion. Tig. 15 shows a form of lock switch
operating upon a sliding lamp recess or
holder, as hereinafter described.

In carrying out my invention, in one form,
(Figs. 1 and 2), T employ a rectangular box
or case A of suitable size and material, such
box being by preference, divided into three
compartments, in one of which is placed an
accumulator B, in another the coil C, of

Specification of Letters Patent.
Application filed October 16, 1906.

P K2 and K.

Patented May 2, 1911.
Serial No. 339,266, )

the pattern usually used in apparatus of
this class. The lamp L in order to be lighted
is placed in the other compartment. The
latter compartment is in veality part and
parcel of the second one, and is formed by
the sliding door D, operated by a handle H
on rod H, an example of construction being
shown which will be readily understood from
the Figs. 1 and 2. Attached to the casing
of the box A is a bracket A provided at its
outward projecting end with a contact P,
the rod H* sliding in a bearing in the said
bracket. Attached to and moving with the
rod H* is ancther contact P, such contact
being by preference a spring one, as shown.
These two contacts only engage with one
another when the sliding door D is in the
shut position. From the contact P! a wire
leads to one terminal of a push P2, the other
terminal being connected at P® to a primary
terminal on coil C, the other primary termi-
nal being connected to the accumulator.
The door D is provided with an aperture
in which is placed the push piece F? prefer-
ably of insulated material; such piece may
be surrounded by an insulating ring R as
shown in detail in Fig. 3. This contact
piece is placed in such a position in the door
D that when the lamp L is in the position
shown in Fig. 1. it will press against, by
preference, the ring I of the lamp. The
contact piece F? is attached to a boss If*, and
extension or contact I, such latter contact
projecting into the recess E? in an insulated
casing K, (which is, by preference, con-
stricted of two hinged portions, in order
that the contents may be readily accessible)
attached to the door, such casing containing,
by preference. two communicating recesses
In the recess 82 is placed a
spring 2. A contact piece (¢ is attached to
the end of the casing, and is connected by a
wire to the terminal P* of the accumulator.
One end of the spring F? is connected to a
terminal I¢ in the casing E and from there
a wire connects to the contact piece P.
The lamp chamber is provided at its base
with a metal or like disk L? into which the
lamp base fits. To this disk one terminal
of a wire from the secondary terminal of
the coil is attached, the other end being con-
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nected to the coil at 9% as shown. In the
bage of the lamp chamber is placed an in-
sulated spring contact piece or push S, such
contact plece when the lamp is in position
is pressed down on to the terminal S* of a
wire which is connected to the coil at the
point 8% as shown, or the said contact piece
5% may be connected direct to the coil. A
preferably insulated stop or ring such as I®
may be placed in the lamp chamber, in
order to insure the lamp being placed in the
correct position in the chamber between
such point and the contact piece F2,

The coil spring screw C! may protrude
through the casing of the box A in order
that the desired adjustinent may be obtained
from the outside.

To the door D is attached a portion D1,
by preference, of the shape shown in Fig. 2.
This door slides along the casing A?® of the
box A, and protects the opening for the
Iamp admiscsion door A2, and prevents the
nmechanism from being tampered with when
the door D is closed, or nearly so; such door
A® being provided with a projecting por-
tion A° which will enter a vecess or the like
AT provided on the door D in such a man-
ner that when the lamp admission door Az
is closed, as the projection A engaging with
the recess A7 will prevent the door D from
being moved, and thus the handle H and
rod H* ave locked.

Suitable doors may be provided for the
coil and accumulator chambers, such doors
being provided with fastening devices, the
key of which will be in charge of those in
anthority, in order that the various parts
may be readily accessible for vepairs or
change.

The vod H* may be provided with a notch
112 in the same, with which will engage the
end of the spring bolt J, when the door D
is in the closed position, such bolt compris-
ing an end J* having a threaded aperture J?
thereon for the insertion of a key for the
withdrawal of the bolt, a spring J* being
placed avound the bolt against the flange J*
in order to insure its automatic operation,
This automatic lock bolt may be connected
to the primary wires, and the push P* dis-
carded, the wires being connected as shown
in Iig. 5. The block J* is an insulation
block, contact being made between the bolt
head J* and the ring J° when the bolt en-
ters the recess 2 The automatic lock bolt
switch and push P2 may be discarded, the
primary wires being connected;, or in one
piece, or the lock bolt may be used simply as
a fastening device to hold the handle against
the liability of shocks, should explosions
take place in the lamp chamber.

In operation, the handle H is pulled back
to its utmost extent, the door A* opened,
and the lamp inserted into position in its
chamber thereby closing the secondary cir-

990,859

cuit of the coil; the handle is then pushed
in until the push piece I* is pressed against
the ring L* or other suitable portion of the
lamp. A further movement of the door
auses contact to be made of the primary
terminals F and G. A still further move-
ment causes the contacts P and P* to meet.
The deor D is thus finally clesed and when
the lock bolt J is used, the door is held in the
closed pozition, and contact antomatically
made, or the push I* is operated, thus clos-
ing the final primary cireuit, causing a sec-
ondary current to flow throongh the lamp, ig-
niting the wick of same.

A suitable ganze or glass ingpection win-
dow % may be provided in the lawp cham-
ber. The door D may be mounted on roll-
ers or the like D® in ovder to reduce fric-
tion.

Anocther form of arrangement is shown in
Fig. 6, wherein the lamp chamber only is
shown in plan, the accumulator and ‘eoil
being for convenience shown outside. though
it will be understood that they may be
placed in a chamber preferably below the
lamp chamber. In the lamp chamber is
formed the Jamp ving 12 aud spring push
S% substantially as before desceribed. The
admission door A® is hinged to the box or
case A, in any well known manner, and is
provided with a lug or Ings such as I* to
which is connected one end of a link H*, the
other end being connected to a sliding bav
or push IL provided with an adjustable end
I, such bav being mounted in a slide I
suitably attached to the interior of the hox
or case. When the door is in the closed PO-
sition, as shown in Tig. 6, the end K of the
push I will have pushed forward the in-
sulated head P? of the spring contact picce
16, the other end P7 working in an insulated
groove or the like 8. The end P7 before
mentioned will be in contact with the ter-
minal T at the end of the grcove %, the
spring T Dbeing compressed between 1he
head P? and end of the eroove 5. All this
mechanism may be inclosed by a suitable
hinged and locked casing. The spring P
is connected to a primavy terminal on the
coil C as shown. The terminal I i con-
nected to a terminal G at a point opposite
the Tamp center and ring 1.2, or other suit-
able portion of the lamp, such {erminal pro-
jecting into an insulated recess T in g cog
ing Q, suitably attached to the case or hox.
As will be seen the casing ©Q and terminals
therein are practically the same as those
shown in Figs. 1, 3, and 4, there being a
push piece I'* provided with boss F! and
contact I.  The spring I has one end at-
tached to a contact F* and from there a
wire leads to one terminal X? of a push P2
which may only be operated upon when the
door is closed, as should the door be opened,
the block M® will close the passage through
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which the push bar N operates, the other ter-
minal N* being connected to the accumulator
B as will be seen from Fig. 6. The lamp
disk L* is connected to a secondary termi-
nal on the coil C. When the lamp is in po-
sition, the push F* will be forced back, and
contact made between T and G, as described
with reference to Fig. 1.

The details of the push above referrved to
can be seen in Iig. 6, and are as follows :—
Attached to the door A? in a suitable posi-
tion is a stud or the like M provided with an
aperture M* therein, such stud working in
a suitable groove or aperture M? formed in
the side A® of the box A. In the said groove
is placed a spring rod such as M2, the end of
which will engage the rod or stud M, when
the door is closed, and compress the spring.
When the door is closed, the aperture M:
will be in alinement with the spring push
bar N which works in a casing N* attached
to or forming part of the side A® of the box
A On the operation of the push P2 the
bar N will pass through the aperture M2,
thereby locking the door in the closed posi-
tion, and engage and press forward the ter-
mineral N* above referred to, causing such
terminal to make contact with the terminal
N* whereby the primary circuit is finally
closed. Instead, however, of using the push
P* and mechanism as shown in Tig. 6, the
push may be discarded and the door or box
A provided with a locking device, an ex-
ample of which is shown in Fig. 7, in which
case, the spring Q7 is connected to one ter-
minal° N® in any convenient manner, the
other terminal N* placed adjacent thereto
and connected to the accumulator B as be-
fore described. These terminals may be at-
tached to the door locking device in any
convenient manner, and are provided with
springs N* and N° operating thereon in such
a manner as to force their contact points N°
and N7 outward. These points press against
the lock bolt O and are so arranged that
only when the bolt is shot both rest against
an msulated block switch N® and thus make
the desired contact, whereas should the bolt
not be shot one contact point will rest on
the block switch and the other on the bolt.
By the last mentioned device, contact could
be made should the bolt be shot when the
door is open. This slight defect is overcome
by the mechanism shown in Fig. 7=, in which
the bolt O is formed in two portions, one
working in the other and kept apart by
means of a spring. The switch block N® is
divided into two portions, to each of which
is attached a terminal, and only when the
end of the bolt bears against a fixed end of
a recess of correct depth can the parts meet
and make the desired contact.

A somewhat similar device is shown in
Hig. 8, such device is placed adjacent to
the door hinge in such a manner that.only

3

2

the closing of the door allows the spring
rod O and block switch N® thereon to come
forward and make the desired contact as
shown.

Further devices attached to the door hinge
for accomplishing the second or final contact
are shown in Figs. 9 and 10, Fig. 9 showing
the door provided with a quadrant R* work-
ing in a groove R? in the box casing, such
quadrant when the door is closed, pressing
the push P2, causing the contact maker R®
to complete the circuit between the terminals
N* and N® through the medium of a spring
and wire, the whole mechanism being car-
ried in an insulated casing.

If1g. 10 shows the door provided with a
guard R* engaging with a recess in a guard
R? attached to the casing of the box A. A
push P? having one end N2 connected to the
terminal G, (Fig. 6) but when used in place
of the final break connected to the terminal
or spring F*, is pressed against the resist-
ance of a spring against the other primary,
terminal N* by means of the door, and thus
completing the circuit. The mechanism
may be provided with a locked cover such as
RS, and it will be understood that where
necessary all the other switch mechanism
may be 1nclosed in cases provided with suit-
able locks. '

Fig. 11 shows another form of apparatus,
the box or case A being provided with a
preferably circular lamp chamber L4 pro-
vided with a door or 1id A2 having an under
projecting flange 17 in order to insure the
tight closing of such door. The door is
suitably hinged and provided with an ex-
tension L6 to which is attached one end of a
link H5, the other end of such link being
connected to the sliding bar or the like K
working in a stuffing box such as K3, and
provided with an adjustable screw end X,
such adjustable end being provided with a
double thread, one end projecting into the
bar I, and the other into the primary breal
block N5, A bracket N° is attached to the
case A in a suitable position, and carries
thereon the terminals N* and N*, springs N*
and N° causing the contact points N¢ and
NT to press against the brealk block N%, the
break block being so arranged that when the
door A? is finally closed contact will be made
between the points N®and N7, and the block
N3, as before described; the remaining con-
nections may be as before described or as
shown, namely, the lamp L rests in a metal
lamp ring L7 to which is connected a sec-
ondary wire. The insulated lamp contact
piece S° which is connected to the other sec-
ondary wire is provided with an insulated
contact piece S° which when pressed down
connects the two primary contacts P% and
Pe, the latter being connected to one ter-
minal of a push P2, the other terminal of
the push being connected to the primary
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terminal of the coil C as shown, the push
being operated last, and will only be ef-
feetive when the lid or deor A* iz closed.
The push P2 as before described may be dis-
pensed with, in which case, the closing of
the door A? closes the final circuit.
further “1()diﬁmt1011 1s shown in
12, the case or box A having three compart-
ments, in the upper one is placed the ac-
cuimulator B. In the central one the lamp
chamber 14, and in the lower one the coil
. The handie I3 pm]'ects through the up-
per casing and the rod I is pmmded with
a flange H between which and the casing
Is l)laceu a spring H; the rod H* is attached
- B fulerumed to the

to one end of a le\'

bracket H®, the other end being attached
to the rod T1 which passes through a stuif-
ing box L, and is provided with a head
or door A? substantially of the form shown,
provided with a pad of felt or the like H™.
The rod E' is provided with an insulated
contact piece 7 which when in the down
position will conneet the primary contacts
% and . The said vod is provided with
a cushioning device, suich as H*  That is
to say, the v od 1T may be in two portions, one
sliding inside, the other and a spring placed
between the parts in order that a cushion
or vielding effect mse lV be obtained. ‘When
in the down position, the door A® will close

0%
H10
g

the top of the 1 lainp chaml ser It and may be |

retained there b;j means of a spring catch
such as I > Jamp vests in the lamp
ring in the ouulhuv manner and presses
down the secendary ferminals 8% and 57, the
latter terminals operating a primary switch
consisting of terminals N? and N3, substar -
inlly as shown in Fig. 9. The closing of

thu door A® makes the prm ary contact at
e ‘md ¢, the mmp presses down the termi-
nals 87 and 8%, and thus the desived con-

tacts are mau the lamp being lighted when
the door Ty closed, and contact made at

ie door is finally closed, and contact made at
e nnd P, om[abk ns ‘)°ct1on windows Z
may be provided. It w 111 be understood that
the details of this 1110(:11(11115111 may be de-

n i s - .3 WS 3 3

parted from without affecting the prineiple
of my improvement. For instance the lamp
chamber may form p:u‘t of the door A2
and the base of the same may operate the
necessary switches pl med around the lamp
ving. The handle H may be operated from
the side or from the top. Iurther, the lamp

chamber may be provided with an upper
chainber containing carbonic acid gas, orv

vater, and in the diaphragm joining the
two chambers may be placed a safety valve,
in such a manner that should an explosion
take place in the lamp chamber, the safety
valve would open and allow the cavbonic
acid gas ov water to quench the flame. In
p] rce of moving the door A* on to the lamp
chamber and <,1051ng the vavious circiits as
before described, the door may be stationary,

890,859

and the lamp chamber lifted by an arrange-

ment of levers and rods against such door,
such rods and levers being operated either

by a handle or by ar additional sliding door
and the circults tl 1"\1)3 clesed.

Ifigs. and 14 show a further modified
form of my appu:‘.tus consisting of two
chambers, one containing the coil and ac-
ctinule 101, and the other the lamyp cham-
ber, the latter chamber is provided with a
dust lid such as A% In the top or side of
the case or box A is placed a sliding door
D* having rvods, pushes or the like I{* and
K5 attached thereto, such rods 1)01112 pro-
vided with contaet pieces K° and K7 to fit
the secondarvy and primary breaks I8 and
T respectively, when the door is pushed
heme.  The contact pieces wmay be adjmt~
ably mounted on the rods ov pushes, the rod
107 being somewhat shovter than K* in ovder

19
LD

that the primary contact may be closed
afrer the secondary one, or the breaks I®

B may be so mounted that the rods
mayv be of equ: al length, but the brealk I
will be slightly JJthcr from the contact
plece K7 than {hc break X* is from the
contact plece K% In the 1.1mp holding ring
or disk I/ ave formed a suitable number of
contact pieces, such as T, T and T2 Ifach
contact pi seing In the form of & push
maling a break. All three contact pieces
T, T and T ave connceted as shown, and
one additional break formed between two
of the said contacts, such as T and T%, this
break being flled by the Inmp and the push
contacts made by the pressure of the lmlp
the civeuit being completed in the folloy-
ing manner. OCne contact piece such T
is formed of brass, or other suitable conduet-
ing material. The other contacts T and T*
are insulated from the lamp bottom and
from cach other, and are in the form of a
push, whereby a gap between tywo terminals
15 filled, somewhat on the lines as shown at
o6 in ig. 11, Thus, should hc contacts
,:f and T be operated Sithout the insertion
£ the lamp, no current would pass, there
lemo a breal at T, which can only be flled
by the lamp or a piece of conducting metal,
that will close all the breaks at once: thus,
it is difficult to tamper with the contacts
and thereby effect sparking at this point.
The contact T is connected to one terminal
of the secondary break I3, the other termi-
nal being counuctod to the coil C as shown.
A contact plece B°% is movlded in the base
of the lamp disk, and conmected to a scc-

ondary terminal of the coil C. When such
umiud piece is pushed downward, the same
malkes contact between two pumaly contacts
P and P, one of which is connected to the
accumulator B, and the other to the primary

and

tl
1

as

breal I belo ¢ mentioned, the other pri-
break being connected to a prima wy
The other coil pri-

Dlﬁl'.V
terminal of the coil C.
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.to which is connected a secondary wire.

990,859 5

mary terminal being connected to the ac-
cumulator. The pushlng or closing of the
door D? first causes the secondary break to
be filled, the door being practically closed.
A further movement of the door causes the
primary break to be filled, and the lamp
to be lighted.

Fig. 15 shows a form of a lock bolt switch
similar to that shown in Fig. 6, but oper-
ating upon a sliding lamp recess "Le in such
a manner that should the push P* be oper-
ated, and no lamp be in position in the recess
L the recess would tend to slide out of po-
sition, with the result that the contact points
N2 and N? would not meet, that is to say, the
final contact can only be made when the
lamp is in position. The mechanism con-
sists of the following parts. The push P2
operating a push bar N through the aper-
ture M2 1n the door bolt M, (only when the
door is closed). The bar N in turn operates
the terminal or contact N? contained in an
insulated sliding sleeve M*, a very strong
spring M?° belno placed between the contact
N2 and the boss M7 of the insulated sleeve,
the contact N® being formed on a bar M°
which will press against the projection X
forming part of the lamp recess L°, such
promctmn passing through an aperture X1
in the base of the lamp “chamber. A light
spring X2 presses against the side of the
lamp recess L? as shown. The lamp recess
is provided with a contact ring or piece T°
In
the projection X is placed an insulated bush
X? in which is placed the secondary ter-
minal S? and primary terminals P5 and P¢,
the terminal S* making the contact between
the primary terminals P® and P° when
pressed downward by the lamp. It will
be seen that the placing of the lamp L in
the recess I.° locks such recess in position
and the push P? may be operated and the
final contact made. The contacts N* and N®
are connected to the primary wires substan-
tially in the manner described with refer-
ence to Fig. 6, though sliding contacts may,
if desired, be formed in the insulated sleeve
M* ag shown in Fig. 15.

It will be understood that the various con-
tact makers and breakers hereinbefore de-
scribed and shown may take other forms
than those shown so long as their purpose is
carried out, and further, many modifications
niay be made in the mechanism without de-
parting from the principle of my improve-
ment. The various switches or the like here-
inbefore described may be contained in
locked casings, such, however, for the salke
of clearness have been omitted from the
drawings.

The various compartments of the box or
case A may be provided with suitable doors
for the purpose of inspection and repair of
the various working parts. Inspection win-

dows Z may be placed where desired, and
not of necessity in the positions shown in
the drawings.

‘Vh%t T claim as my invention is:—

An apparatus for lighting miners’
safety lamps comprising a casing adapted to
receive the lamp, said casing bemo provided
with an opening, a closure for said opening,
and means for igniting the lamp, said means
being operable only when said opening is
closed by said closure.

9. An apparatus for lighting miners’
safety lamps, comprising a casing adapted
to receive the lamp, said casing being pro-
vided with an opening, a closure for said
opening and means for igniting the lamp,
said means being operable only when said
closure is in its closed position.

3. An apparatus for lighting miners’
safety lamps comprising a casing adapted to
receive the lamp, said casing bemg pro-
vided with an opening, a closure for said
opening and means for electrically igniting
the lamp, said means being opex'ﬂble only
when said opening is closed by said closure.

4. An apparatus for lighting miners’
safety lamps comprising a casing adapted
to receive the lamp, said casing belng pro-
vided with an opening, a closure for said
opening, a normally-open lamp-ignition cir-
cuit and means adapted to close said cireuit,
said means being rendered operable only
when said closure is in its closed position.

5. An apparatus for lighting miners’
safety lamps comprising a casing adapted to
receive the lamp, said casing being prov1ded
with an opening, a door for sald opening,
normally-open lamp-ignition circuit, a cir-
cuit-closer therefor, means for closing said
deoor and simultaneously moving said cir-
cuit-closer to close said circuit, and means
operatively associated with said circuit-
closer for actuating the same only when the
door is closed.

6. In an apparatus for lighting miners’
safety lamps comprising a casing adapted
to receive the lamp, said casing bmng pro-
vided with an opening, a door for said open-
ing, a hmp ignition mrcult a fixed contact
in said cu“cult a movable contact in said
circuit nolmfllly spaced from said fixed
contact, and means operable only when said
opening is closed by said door to cause said
movable contact to engage with said fixed
contact to complete said cireuit.

7. An apparatus for Iighting miners’
safety lamps comprising a casing adapted
to receive the lamp, said casing belno Pro-
vided with an opening, door- closmo means,
a lamp-ignition circuit, normqlly spaced
contacts in said circuit whereby the latter
is normally open, and means operable only
when the door is closed to cause said con-
tacts to engage with one another.

8. An apparatus for lighting miners’
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safety lamps comprising a casing adapted
to receive the lamp, said casing being pro-
vided with an opening, a door for said open-
ing, door-closing means, a normally-open
lamp-ignition circuit, a fixed contact in said
circuit, a movable contact in said ecircuit
acapted to engage said fixed contact, said
movable contact being operatively connected
to said door-closing means and adapted to

engage said fixed contact when said door- 190
closing means has been actuated to cause the
door to close the opening.
In witness whereof T have hereunto set
my hand in the presence of two witnesses.
ERNEST ARTHUR HAILWOOD.
Witnesses:
Crive Wauc,
Josgrr P. Kimopy.

Copies of this patent may be obtained for five cents cach, by addressing the “ Commissioner of Patents,
‘Washington, D. C.”




