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Specification forming part of Letters Patent No. 211,384, dated January 14, 1879; application filed
March 27,1873, '

To all whom it may concern:

Be it known that we, Winriax C. CUTLER
and FRAWK V. SANDFORD, both of Chelsea,
in the county of Suffolk and State of Massa-
chusetts, have invented a new and useful Im-
provement in Apparatus for Lighting Gas by
Electricity, of which the following is a full,
clear, and exact description, reference being
had to the drawing accompanying and form-
ing part of this specification.

This invention relates to apparatus for light-
ing gas by electricity of the kind that is at-
tached to individual burners, and in which
the opening and closing of the gas-cock at
the Lurner are effected Ly the action upon a
ratehet-wheel attached to the gas-cock of a
pawl reciprocated by electro-magnetism, and
the gas isignited Dy a spark produaced in near
proximity to the orifice in the burner from
which the gas issues by the separation of two
arms, which malke contaet at their extremities
near said orifice, and when in contact com-
plete an electric circuit.

In certain apparatus for lighting gas by
electricity now known and used, there is, in
combination with the gas-burner, a stationary
metallic arm, terminating in a metallic point,
in near proximity to the orifice in the burner
from which the gas issues, which arm is fixed
to the burner, is insalated therefrom, and is
conunected with one pole of a battery; a
movable metallic arm, which is connected to
the other pole of the battery, is pivoted at
one end to the burner, and on the other end
carries a spiral-spring, one end of which is
attached to the arm, and the other end ex-
tends oub horizontally from said arm, and
when the arm is vibrated makes contact with
the extremity of the fixed arm, and thus acts
as a yielding and elastic circuit-closer; and

a deviee for vibrating the movable arm, so
that its end will pass by the fixed arm and a
spark for igniting the gas issuing from the
burner will be produced when the horizontal
extension of the spiral spring on the movable
arm breaks contact with the fixed arm, and
the electric ¢ircuit completed by the contact

of said horizontal extension with the end of
the fixed arm is brokeu.

In an application for Letters Patent of the
United States filed by Frank V. Sanford
February 6,1877, he hias deseribed and claimed
as of his invention an apparatus for lighting
gas Dy electricity, in which, in combination
with & gas-burner, there is a fixed and a mov-
able arm constructed and operating in sub-
stantially the same manner as the fixed and
the movable arm in the hereinbefore-described
apparatus ; but in addition there is a ratchet
attached to the gas-coclz of the burner and a
pawlattached to the vibrating arm, which pawl
engages with the ratchet upon the gas-cock
ab cach vibration of the movable arm, and
thus the opening and closing of the gas-cocl
are effected by the same movement of the arm
which causes the production of the spark ig-
niting the gas.

In this apparatus the vibratory movement
of the movable arm ig effected by hand.

Our present invention is an improvement
upon this hereinbefore-deseribed apparatus, in
which improvement the movable arm is vi-
brated by electro-magnetism, and consists in
the combination, substantially as hereinafter
more fully set forth, of a gas-burner having
a stationary metallic arm, or its egquivalent,
fixed thereto and insulated therefrom, which
arm terminates in a metallic point in near
proximity to the orifice in the burner from
which the gas issues; & vibrating metallic
arm, one end of which carries a spiral spring,
constructed and operating as in the hereinbe-
fore-deseribed apparatus, so as to act as a
vielding and elastic cirenit-closer, or any de-
vige which will accomplish the same resulf,
(at its other end it is pivoted to a suitable
support upon the burner, and is attached to
the armature of an electro-mmagnet, also prop-
erly supported upon the burner,) and is of
such length and amplitude of vibration that
when made to vibrate by the attraction by the
electro-magnet of the armature attached to
the arm its extremity will pass the end of the
fixed arm, or its equivalent, and the horizon.
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tal extension of the spiral spring, or its equiv-
alent, on said movable arm will make and
bregak contact with the metallic point on the
extremity of the fixed arm, or its equivalent,
carrying a pawl, which engages with a ratchet-
wheel upon the gas-cock of the burner at each
vibration of the arm, and has attached thereto
a suitable spring, or.its equivalent, for with-
drawing the arm from the electro-magnet
when the circuit throngh said electro-magnet
is broken and its armature attached to the
arm ceases to be attracted ; a gas-cock in the
burner. having attached thereto a ratchet-
wheel having a limited number of teeth, as
hereinafter described; an electro-magnet for
vibrating the movable arm, properly supported
upon the burner; and a eircuit-changer and
connections, arranged and operating as here-
inafter deseribed, so that when the movable
arm has been vibrated to such an extent that
the yielding and elastic cireuit-closer upon
said arm is in contact with the end of the

fixed arm an electric circuit will be estab-

lished through said arms, the yielding and
elastic circuit-closer, and. the electro-magnet,
and a spark for igniting the gas will be pro-
duced when the yielding and elastic circuit-
closer breaks contact with the end of the fixed
arm, or its equivalent, on the further move-
ment of the movable arm. :

In the accompanying drawing, Figure 1 is

" a perspective view of our improved apparatus,
and Fig. 2 is a view of the said apparatus in
elevation and partly in section.

In these figures the same letters refer to the
same parts.

Referring to the drawing, A is the gas-
burner. B is an upright metallic arm fixed to
the side of the burner, and terminating in a
metallic point, a, which is preferably of plati-
num, in near proximity to the orifice in the
burner from which the gas issues. This arm
is insulated from the burner in any suitable
manner. As represented, this result may be
accomplished by washers b b, of any suitable
insulating niaterial, one of whichis placed be-
tween the arm and the head of the screw C,
which secures the arm to the burner, and the
otheris placed between the arm and the burner;
but instead of this device any other may be
used which will effect the insulation of the arm.
_ That part of the burner to which the arm is
attached may be made of some insulating sub-
stance; or that part of the burner may be of
metal, and a section of the burner below the
armmay bemade of some ingulating substance.

. Instead of a metallic arm constructed as
shown, any device which will afford a metallie
point in near proximity to the orifice in the
* burner from which the gas issues and ig at-
tached to the burner and insulated therefrom
may be used.

D is an ordinary electro-magnet, supported
upon a platform, E, attached to the burner, or
in any other suitable manner attached to the
Jurner. ,

T is the armature of this electro-magnet.

This armature is attached to the arm G, piv-

‘oted at ¢ ¢ to the platform’ E, or to any other

suitable support attached to the burner.

The arm G is of such length and has such
an amplitude of vibration that when the arma-
ture attached thereto is attracted by the elec-
tro-magnet, the upper end of the said arm will
pass the metallic point @ on the fixed arm B,
or its equivalent. ,

Surrounding the upper end of the movable
arm G is a spiral spring, H, one end of which
is attached to the arm, and the other end ex-

tends out horizontally from the arm, and when

the said arm passes the fixed arm makes and
breaks contact with the metallic point & on the
said fixed arm, or its equivalent, as in the ap-
paratus hereinbefore described.

The object of this deviceis to afford a yield-
ing and elastic circuit-closer on the arm G, for
the purpose of increasing the size of the con-
tact-spark; and instead of the spiral spring,
constructed and operating as described, any
other device which will act as a yielding and
elastic circuit-closer may be used. _

" In Fig. 1 the arm G isrepresented in dotted
lines in such a position that the horizontal ex-
tension of the spiral spring H is in contact
with the metallic point & on the fixed arm B.

I is a spring attached to the arm G, for the
purpose of retracting it when the attraction
of the magnet ceases; or this retraction of the
arm may be effected by 'its weight. K is
another spring, which prevents the arm from

being withdrawn so far from the magnet that

the armature attached thereto cannot bé at-
tracted when the cireuit through the magnet
is completed. L isthe gas-cock in the burner,
and O is a ratchet-wheel of eight teeth at-
tached to the said gas-cock. M is a suitable

pawl, attached to the arm G, which pawl at

each vibration of the arm engages with one of

the teeth of the ratchet-wheel, and turns the

gas-cock one-eighth of a rotation. :

‘We have shown the ratchet-wheel O as hav-
ing eight teeth. 'We donot confine ourselves
to this number; but for the reason that the
circuit through the electro-magnet must be
broken and closed once in order to rotate the
gas-cock the distance of asingle tooth, it is
desirable that the number of teeth be limited,
as the breaking and closing of the circuit are
not effected automatically.

The number of these teeth should be a mul-

“tiple of four if the gas-cock is single or double

wayed ; but if it contains an odd number of
ways this will not be necessary; butin all

"cases there must be twice as many teeth in the

ratchet-wheel as there are ways in the gas-
cock. :

A spring may be attached to the pawl, for
the purpose of insuring its engagement with
the teeth of the ratchet-wheel. o

Nis a flat strip of metal, which is connected
by a wire to one pole of the electro-magnet,
and at one end is attached to a block, P, of
hard rubber or any other suitable insulating
material upon the platform R, or is other.

et
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wise snitably insulated from the burner. The
other end of this strip rests upon the top of
the armature I, and is so constructed that
when the armature is attracted, as shown in
dotted lines in Fig. 2, to such an extent that,
as shown in dotted lines in Fig. 1, the hori-
zontal extension of the spiral spring H, or its
equivalent, is in contact with the metallic
point @ on the fixed arm B, or its equivalent,
it breaks contact with the armature F. A
wire, R, conneets this strip N to the insulated
fixed arm B.

S is an insnlated wire, connected with one
pole of the electro-magnet D, the other pole
being connected to the earth throngh the
burner by either the strip N or the arm G, ac-
cording to the position of said arm.

The object of the strip N is to cause the es-
tablishment of a eircuit through the movable
and fixed arms when the armature is attracted
and the ends of these arms are in contact; and,
instead of the strip N, we can use any other
device which will effect this result.

Attached to the arm B is a metallic arm, 0/,
50 placed that when the hovizontal extension
of the spring H escapes from the metallic
point ¢ on the farther movement of the arm
G, this extension will make contact with the
arm b/,

The operation of this apparatus is as fol-
lows: Supposing the gas-cock at the burner to
be in such a position that the gas is shut off
and it is desired to turn on and ignite the gas.
On closing the cirenit through the electro-mag-
net by means of a suitable key in the circuit
at any distance from the burner, the armature
I will be attracted, and the arm & will be
moved so that the pawl M will engage with
the ratchet-wheel O on the gas-coek and ro-
tate it the distance of one tooth, thereby par-
tially opening the gas-cock. At the same time
the horizontal extension of the spiral spring
I, or its equivalent, on the end of the mova-
ble arm G will make countact with the metal.
lic point @ on the fixed arm B, or its equiva-
lent, contact will be broken between the strip
N and the armature of the electro-magnet, and
by means of the wire R the cirenit will be con-
pleted through the fixed and movable arms
and the electro-magnet.

On the further movement of the arm G by
the continued attraction of the armature, the
horizontal extension of the spring H suddenly
breaks contact with the metallic point « on the
end of the arm B, orits equivalent, and an elec-
tric spark, owing to the inductive action of the
magnet in the cireuit, will instantly be pro-
duced at that point.  The said horizontal ex-
tension will then come in contact with the arm
0, and the continuity of the circuit through
the arm G will be re-established, and the
armature I held up to the electro-magnet,

On breaking the circuit at the key the re-
tracting-spring restores the arm G to its origi-
nal position ; and on again closing the cirenit
at the key the arm G is again moved as be-

fore, the pawl engages with the ratehet-wheel
and rotates it another tooth, the gas-cock is
fully opened, and the spark produced when
thehorizontal extension of thespring H breaks
contact with the metallic point ¢ ignites the
issning gas. By again twice closing and
breaking the eireuit at the key, the gas-cock
is turned another quarter-rotation, and the flow
of gas is shat off.

It the ratchet-wheel has twelve, sixteen, or
twenty teeth it is obvious that the cireuit must
be closed three, four, or five times in succes-
sion, in order to fully open or to fully close
the gas-cock, and the number of breaks and
closings required will depend upon the num-
ber of teeth in the ratchet-wheel.

‘We are aware that in apparatus for lighting
gas by electricity a movable arm, which makes
and breaks eentact with a fixed arm upon the
burner, in near proximity to the orifice in the
burnerfrom which the gas issues, with the pro-
duction of a spark, and is operated by electro-
magnetism, is not new,

We are also aware that it is not new to at-
tach to such an arm thus operated a pawl
which engages with a ratchet-wheel on the
gas-cock when the arm is moved, and thus ro-
tates the gas-cock; and also that it is notnew
to cause the induction of the igniting-spark
by the rupture of the circuit through the elec-
tro-magnet, which moves the arm which makes
and Dbreaks contact with a fixed arm, or its
equivalent, near the orifice in the burner from
which the gas issues; but

‘What we claim as our invention, and desire
to secure by Lefters Patent of the United
States, is—

1. The combination, substantially as and
for the purpose set forth, of a gas-burner, a
stationary metallic arm, as described, attached
thereto and insulated therefrom, a vibrating
metallic arm, as deseribed, carrying on oue
extremity a yielding and elastic eircuit-closer,
constructed and operating as described, a pawl
attached to -said vibrating metallic arm and
engaging with aratchet-wheel on the gas-cock
of the burner, a retracting-spring or its equiv-
alent attached to said arm, a gas-cock in the
burner having attached theretoaratchet-wheel
having a limited number of teeth, an electro-
maguet properly supported on the burner for
movingthevibratingarm,andaeirenit-changer
aud connections acting, as described, to cause
an electric cirenit to be established through
the fixed and the movable arm when the mov-
able arm is moved to such an extent that the
yielding and elastic ecirenit-closer thereon
makes contact with the end of the fixed arm
or its equivalent.

2. The combination, substantially as and
for the purpose set forth, of the following cle-
ments, viz: a gas-burner, the fixsed arm or its
equivalent, as described, attached to the burner
and insulated therefrom, a movable arm mak-
ing contact with said fixed arm when moved,
and a circuit-breaker and connections acting,
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as deseribed, to cause a circuit to beestablished
through the movable and the fixed arm when
the movable arm is moved to such an extent
that it makes contact with the ﬁxed arm or
its equivalent.

3. The combination, substantially as and

for the purpose set forth, of the following ele-
ments, viz: a gas-burner, a fixed arm or its
equivalent attached to the burmer and insu-
Jlated therefrom, a movable arm vibrated by
an electro-magnet attached to the burner, and
when vibrated making contact at its extrem-
ity with the end of the fixed arm or its equiv-

alent, and a circunit-changer and 'connectlons_

aotmg, as described, to canse an electric cir-
enit to be established through the movable
arm, the fixed arm or its equivalent, and the

electro-magnet when the movable drm is vi- |-

brated to such an extent that it makes con-
-tact with the fixed arm or its equivalent.

4, The combination, substantially as and
for the purpose set forth, of the gas-burner,
the fixed arm B orits equlvalent as described,
attached to the burner and insulated there.

from, the movable: arm G, pivoted to a suita- |

ble support attached to the burner, and hav-

ing on its extremity a yielding and elastic cir- .

cuit-closer, as described, the electro-magnet D,
operating said arm, the armature T, attached
to said arm, the retractmg spring I or its equiv-

alent, the strip N, constructed and operating
as descnbed insulated from the burner, and

connected by a wire to one pole of the electro-

magnet, and the wire R, connecting the strip -

N to the fixed arm B or its equivalent.

5. The combination, substantially as and
for the purpose seti forth, of a gas-burner, the
fixed arm-B or its equivalent, attached thereto

and insulated therefrom, the point a, and arm
/', attached to said arm, the vibrating arm, as

set forth, carrying the yielding and elastic cir-
cmt-closer, as set forth, and the electric con-
nections, as deseribed.

In witness whereof we have hereunto set

our hands.
‘WM. C. CUTLER.
FRANK V. SANDFORD.
Witnesses:

M. J. FUZZARD,

AvLEX, L. HAYES,

S. B. GOODALE,-

H. FLANDREATU.




