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{Model.)

To all whom 4t may concern :

Beit known that I, WILLIAM ATLEE DRYS-
DALE, & citizen of the United States, and a
resident of Philadelphia, Pennsylvania, have
invented certain Improvements in Klectrical
Gas-Lighting Apparatus, of which the follow
ing is a specification.

My invention relates to certain improve-
ments in-that class of electrical gas-lighting
apparatus in which the gas is automatically
turned on or off and the gas ignited by elec-
trical devices. | .

The main objects of my invention are to con-
struct the apparatus so as to insure the posi-
tive opening and closing of the gas-cock, pre-
vent the clogging of the said cock, and ufilize
all the power of the electro-magnet, my inven-

tion also relating to details of construction,

20

more fully described hereinafter.

In the accompanying drawings, IFigure 1 is
a perspective view of my apparatus; Fig. 2, a
side view of the apparatus with the inclosing-

~ case removed, but its position indicated by
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dotted lines; I‘lﬂ' 3, a view from the opposite
side, partly in sectlou Fig. 4, a vertical sec-
tion of the frame .';11_1(1 gas cock and passage,
but with the eleetro-magnetic devices removed;
Fig. 5, a sectional plan on the line 1 2, Kig. 3;

Kigs. 6 and 7, diagram plans showing the modl-

fied forms of extensmn pieces or wings on the

electro-magnet; Iig. 8, a view of a mod]ﬁca-
tion, and Fig. 9 2 dmgram illustrating my 1in-
vention.

Referring to Fig. 4, A is a circular base-plate,
having on its under side a nipple, a4, adapted to
be serewed onto the usual threaded tip of a gas-
bracket. The plate A carries near its edge a
standard, B, having a boss, B/, at its upper
end, with a deta,chable oas- burnel D, and tip
d, the base-plate, btanddrd and bObS forming
the frame. In the center of this boss B’ is a
seat for the vertical tapering gas-cock H, the
cas from the nipple a entering through pas-
sages in the base-plate, staudard, and cock to
the burner when the cock is turned to the po-
sition shown in Fig. 4. On the boss B’ are
flanges e ¢/, over which 1s fitteda a ferrule, €7
so as to form a closed chamber for the recep-
tion of oil, which can have access to.the cock
E thmugh the passaﬂe e,

in the upper flange, |

normally closed by the serewing down of the
burner D, so as to prevent the too readv flow
of the o1l to the cock. The lower end of this
cock I projects through the boss B/, and has
directly secured to i1t the pendent horseshoe
permanent magnet I?, which is so acted on by
the electro-magnet described hereinafter as to

cause the opening and closing of the cock I

af the proper moment. The bottom of the
cock 1s provided with a pivot-point, resting on
the horizontal portion of an L-shaped arm, G,
the vertical portion of which is adapted to
dovetalled guides in a vertical post, H, Figs.
3 and 5. A guiding-screw, I, assists in retain-

‘Ing this arm in place, while a vertical adjust-

ing-screw, I/, resting on the top of the post H,
serves to adjust the arm @G, and hence keep

the cock T free in its seat, the oil from the

reservoir keeping the joint gas -tight.

To the post H is also secured the eleciro-

-magnet M, while in front of the opposite end

of the latter is the armature J, pivoted at j to
the frame, and having an arm, I, extending up
to the tip d of the burner. This arm I is pro-
vided with a platinum point, ¢, which, when

‘the armature J 1s not attracted by the magnet,

bears against a similar platinum point. ¥, car-
ried by the arm [I’, secured to the flange ¢’ of

e, is formed an oil-supply opening, which is
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the boss B/, but insulated therefrom. On the 8o

opposite side of the burner, immediately adja-
cent to the slot in the gas-tip, is the curved
portion of an expansion-bar, K, secured at % to
the flange ¢/, but insulated therefrom, while
the opposite free end of the bar K, tipped with
platinum, plays between two insulated screw-
stops, [ and UV, to change the circuits, as de-
scribed hereinafter. |

To the armature J 1s secured a horizontal
arm, ', passing underneath the permanent mag-
net and under the control of a vertical spring,
7%, Fig. 2, by which the armature is normally
held back from the maguet to the extent per-
mitted by the platinum points+¢/. Thisspring

90

may be made adjustable by any of the usnal g3

means. In this instance I have shown it con-
nected by a cord, 7%, passing through an eye
on the base-plate to a turn-peg, 3%, by which it
may be tightened or loosened.

In order to utilize the entire force of the mag-
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net, I secure to the back end of the latter, ad- | the wire 1, binding-post S, and wire 2, it flows
‘ Jaceut to the brass post H, a strip of iron, =,

Fig. 3, which is brought around beneath the
mannet and bent up tlush with the front pole
of the xmnnet, so that the magnetism at both
ends.of the magnet may exert its force on the
armature .

Instead of the usunal outside screw-stop to
prevent the armature from actually coming
into contact with the pole of the magnet, I
put a brass screw, N, in the core of the mag-
net, with its head projecting very slightly be-
vond the pole.

The legs f /7 of the magnet I extend to with-
1n & short distance of the base-plate A on each
side of the electro-maguet M, leaving safficient
space between the said legs and the electro-

magnet, however, to allow of the free move--

ment of the permanent magnet to open and
close the cock L.

To the lower end of the armatare J is se-
cured a bent cross-piece, I, having at its op-
posite ends serew-stops p p‘y, which limit the
movement ot the legs f /” of the magnet T,
so that when the ]attel 1s1n the 1)0‘411:1011 shown
by full lines in Ifig. 5 the leg /7 bears against
its stop p’, while when the magnet 1s in the
position shown by dotted lines th(, leg 1 bears
against the stop p.

In order to increase the effect of the mag-
netic action of the electro-magnet M on the
horseshoe If, [ attach to the opposite ends of
the core of nm.gn'et M iron wings m m’ m? md,
as shown 1n Iig. 5, the wings m m/ being cut
away at the lower pa,lt for the passage of the
cross-piece P, and the wing m being cutaway
for the passage of the cord ) The w ings m?
m* may be formed in one piece with the strrp
7, and the wings m m' are secured to the pole
by the same screw, N, which serves as a stop
for the armature. These wings m o/ m® md may
be curved around in the path of the legs of the
magnet I to within a short distance of ¢ach
Other or the wings may be made simply in the
form of btl’l]ﬁht prcuectmns as shown at the
left-hand Slde of IMig, 7. Wheu curved, these
wings may be on the outside or nmde of the
legs, or butll, as shown in Ifig. 6, and in the
lattercase itis sometimesof advantage tomake
the two parts of each wing diverge from each
other toward their e.xtrumtle% as shown at
the right-hand side of Ifig. 7.

The arrangement of cwcmts 1s illustrated in
Kig, 3. The carrent enters through the wire
1, secured to the insulated binding-post S,
whu,h 1s connected by the wire 2 wﬂ:h the cmls
of the magnet, while the wire 3 connects the
latter with the expansion-bar K at k. The in-
sulated  serew-stop [ is connected by the wire
4 with the arm I’, while the stop I is conneected
through the W1re 5 with the insulated binding-
post 5/, the wire 6 from the latter leading to
the nezt burner,

The operation is as follows, the cock B be-
ing closed and it being desired to light the

through the coils of the ma,frn et, thence through
the wire 3 and expansion- b"lI‘ K, whose free
arin is 1n contact with screw-stop Z the bar be-
ing cold. The current thence passes through
the wire 4 to the arm I/, platinum points, arm
I, and the frame, back thrmwh the gas-pipe to
the ground. This positive cument In passing
throu oh the coils of the magnet causes its core
to become strongly magnetic, with its south
pole at the end adjacent to the armature J and
its north pole at the opposite end. The wings

m m’ m* m?, being electrically connected Wlth'

the core of the lmwnet become strongly mag-
neti¢ by induction, m m' being of south polarity,
and m? m? of north polfmty, Fig. 5. The ]en'
J’, which is the south pole of the permanent;
magnet, resting against the stop p’, as shown
n I‘lg 5, near the south end of the electro-
magnet and of the wing m/, there is a repul-
sion. At the same tmle th north pole f of
the permanet magnet is repelled by the north
polarity of the wing m?and corresponding end
of the electro-magnet. The wing m at the

same time attracts the leg f, while the wing

m? attracts the leg /7. As the permanent mag-
net 18 secured directly to the gas-cock, the lat-
ter must turn with the m wu(,t and allow a
flow of gas to the burnerutip. The armature J
having at the same tine been attracted by the
electro-magnet, the platinum points 7 4/ are
thereby separated, producing a spark, which
1gnites the gas at the burner. The permanent
magnet 1s swured directly to the plug of the
coc]{, 1n order to insure its more prompt and
certain action than if the cock were acted on
through intermediate devices. When the gas
1S 1nmted the flame soon causes the Lar K to
et;.m,ml and move 1its free end from contact
with the screw-stop [ into contact with the
stop {/, when the arms I’ and I and the plati-
nuim pomts will be cut out of the circuit, butthe
electro-magnet left in circuit. The curreut will
then flow th]:'ough the electro-magnet and bar
K, and from the stop U, through the wire 9, to
theinsulated binding- post S, and thence to the
next gas-burner to be lit, and so on to all the
burners in succession.

It will be seen that with this arrangement
of expansion-bar and circuits the burnem can
only be litin their order, so that no one burner
can be left unlit, since the expansion-bar of a
burner will not switch the current onto the
next burner until the gas is ignited. At the
moment wien the armature is attracted by the
magnet that end of the cross-piece P against

which rests a leg of the permanent m&nuet_

will give the latter an lmpulse or start in the
direction in which it is about to move, and thus
prevent accidental sticking of the cock I& and
1ts magnet. The continued vibration of the
cross-plece with the armature has no effect on
the permanent magnet after it has tarned, as
1t is retained by the residual magnetism in the
wings m m? If the last burner in the series

gas: When a positive cm*renhs sentin through | to be lit is not in sight, a wire may be led from
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the binding-post S/ to a bell near the lighting-
switch, so that its ringing will indicate that

“all the burners are Iit, and the current way

then beswitched off; or,the expansion-bar may
be left off’ the last b_urner in which case the
wire from the magnet M is connected directly

- to the arm I, so that the current flows directly
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to the ground. Where there is but a single
burner to be lit the expansion-bar may be left
out, and the wire from the coils of the mnagnet
M directly connected to the arm I'.

When the burners have been lit and it is.

desired to extinguish the lights, a negative cur-
rent 18 caused to enter through the post S, re-
versing the polarity of the magnet and wings
m m’ m? m?, and causing the permanent mag-
net I to move in the opposite direction to its
first movement, and turning the cock E so as
to shut off the gas. Astheexpansion-bar cools

off its free end returns to contact with the stop

[, ready for the next lighting operation.
If 1t 1s desired to light a large number of
burners at the same moment, instead of light-

in g one after the other by the primary ceurrent,
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they may be lit by means of a secondary or in-
duced current produced in a fine wire wound
around the primary wire on the magnet M,
Fig. 8, the terminals « x of this secondary coil
being brought close to each other opposite the
slit in the burner-tip to produce the spark,
while the ends of the primary wire are con-
nected directly to the binding-posts S 8/, If,
now, a discharge from a stlono battery with e
condenser in cireuit be sent in at S, an induced
current will be produced 1n the qeeendery coil,
and this current in passing over the space be-r
tween the points x x produees a spark which
lights the gas. |

The devices for eperetmg the cock are the
same as before; buttheexpansion-barandarms
I and I’ are dispeneed with, while the arma-
tuare, which 18 retained to assist in operating

 the permanent magnet I, is limited in its out-
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ward movement by the step r. When the sec-

ondary coil is nsed the burner should be insu- |

lated from the gas-pipe, preferably at the nip-
plea.

If 1t be desired to arrange any one burner of

a system so that it may be lighted by electric- |

i1ty independently of the others, an additional
batfery, wires, and switch are nsed in connec-
tion with the coils of the electro-magnet of
that berner. If it be desired to apply this ad-
ditional eircuit to one burner in a secondary
system, however, a very strong battery would
be required on this additional circuit; ; and in

~ordertoavoid the necessity of using such strong

6o

battery 1 apply to the particular bumer to be
lighted in the secondary system, in addition to
the terminals # 2, the arms I I’, ecarrying the
platinpum points, as illustrated iy the diagram

Fig. 9. In this case there are the usual con-

nections from the binding-posts S S/ with the
adjacent burners in the system, and one of the
additional wires is connected to the post &,

1 to the primary coil of the magnet M, and
thence through the wire 3 to the arm I, pleh-
num points ¢ ¢, and arm I back through the

frame to the battery. As the frames in the vo

secondary system are insulated from the pipes,

an additional binding-post, 82 is eleetrwal]v
connected to the frame, and a Wne 7,leading
thence back to the battery. In thlb way a
small battery may be used to light this one 7z
burner through the primary method and plati-
num pointsindependently of the other burners,
while the entire system may be lighted by the
secondary method.

I have shown the burner as having a body 8c
of light sheet metal, the object of this being to
prevent, as much as possible, the conduction
of the heat to the gas-cock and other parts of
the apparatus.

The magnets, armature, and corresponding 8z
parts are preferablymelosed by a case, Q, I'igs.

1 and 2.

I claim as my invention—

1. The combination of the rotary plug of a
gas-cock with a permanent magnet, directly gc
secured thereto so as to turn therewith, and
an electro-magnet adapted to give a pertlal ro-
tary motion to said permanent magnet, all sub-
stantially as deseribed.

2. The combination of the electro-magnet of g:
an electric gas-lighting apparatus with a gas-
cock and a permanent magnet embracing said
electro-magnet and Secured directly to the plug
of said coek 50 as to turn therewith, substan-
tially as described. IC

3. The combination of the gas-cock and the
pendent permanent magnet directly secured
to the plug of said cock with an electro-mag-
net and an adjustable bearing for the pivot-
point of said plug and maﬂ*net | IC

4. The combination of the gas-cock end pend-
ent permanent magnet with an electro-mag-
net, arm G, post H, and adjusting-screw 7/.

d. 'The combination of the ecock of an elec-
tric gas-highting apparatus with an oil-cham- 11
ber for supplying oil to the plug of said cock.

6. Thecombination of an electro-magnet and
a movable horseshoe permanent magnet em-

‘bracing the coils of the electro-magnet with

wings m m’ m® m° connected to the core of the 11
electro-magnet and adapted to act on the legs
of the permanent magnet, all substantially as
described.

7. Thecombination of an electro-magnet and
a permanent borseshoe-magnet embracing the 1:
electro-magnet with a vibrating armature hav-

| Ing a cross-piece, PP, adapted to strike one or

other leg of the permanent magnet when at-

tracted by the electro-magnet, as and for the

purpose specified. Iz
8. The combination of an %rmature and an

electro-magnet having wings m m/, with a

brass piece, N, securing sald wings to the core

of the magnet, and serving at the same time

as a stop for the armature. I3
9. The combination of the gas-burner, elec-

and a culreﬂt sent threngh this post and wire | tro- -magnet, armature, platinum pomts, and
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