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UNITED STATES

PaTeEnT OFFICE.

RUFUS C. NOURSE AND THOMAS W. LANE, OF BOSTON, MASSACHUSETTS,
ASSIGNORS TO THE ELECTRIC GAS-LIGHTING COMPANY, OF PORTLAND,

- MAINE. '

AUTOMATIC ELECTRIC GAS-LIGHTING BURNER.

SPECIFICATION forming part of Letters Patent No. 469,408, dated February 23, 1892.
Application flled December 29, 1890, Serial No: 876,189, (No model.)

To all whom it may corcern:

Beitknown that we, Rurus C. NOURSE and
THOMAS W. LANE, both of Boston, Massachu-
setts, have invented a new and useful Im-

5 provement in Automatic Electrie Gas-Light-

ing Buraers, of which the following is a speci-

fication, reference being had to the drawings.

-Our invention relates to the well-known

class of “automaties,” so called, in which the
gas isturned on, the breaker vibrated, and an
electric-lighting spark obtained from the cur-
rent in traversing a single eireunit, to which
the distant operator admits it by means of the
ordinary push-button.
15 Ourinvention in general consists in pass-
ing the current through but one helix of the
electro-magnet, and then through the circuit-
breaker at the tip of the burner in letting on
the gas and through the other leg or helix
and a part other than the circuit-breaker at
the tip to turn it off, although the current in
passing through one leg or helix will render
the core of the other leg magnetic.

Our invention consists, further, in doing
25 away with any of the well-known forms of

commutators and circuit-shifters commonly
used in such devices,.and substituting there-
for a short-circuiting device which is greatly

- superior in practice.

30 Tt consists, further, in changes and adapta-
tions which will more clearly appear from the
description hereinafter made.

Referring now to the drawings, Figures 1, 2,
and 3 are different side elevations of the ap-

5 paratus, the ordinary shell, of which no de-

seription is needed, being removed. Fig. 4is

adetail showing the circuit connections. Fig.

5 a detail showing our novel circuit-breaker

attachment.

Aisapreferably brass platform; B, the gas-
piilar; C, the upper platform; D, the metal
collar; D’, the insulating-collar, held in place
by D, which is elamped by the serew 1, which
also holds the wire ¢/, as shown later. E is
45 an electro-magnet having the base E’ and the

two legs B/ B/,

If is the armature, pivoted at 2 and 2’ to the
pillar and having the extension F’ to carry
the bent spring G, steadied by a hole in plat-
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form A, by which the ratchet-wheel is to be 50
rotated.

The gas-cock plug (not shown) is, asis usual
in this class of burners, cut away, so that it
is open about one-third of the rotation and
closed about two-thirds of the rotation, and 5z
is continnous with its spindle H, having spurs
h B'. The ratchet-wheel I is firmly attached
to spindle H. Both are conveniently held in
place, and any wear provided for by spring
K, secured between the base A and block L 65
and adjustable as to pressure upon the ratchet
by the secrew 3. The limit of upward stroke
of the armature is adjustable by serew and
bolt 4. Thenormal position of the armature
is secured by aslight coiled spring 5, attached 65
to platform A. A block Mis attached to the
pillar B by the screws 6 7, being properly in--
sulated  from both the pillar and the screws
by thin mica or other insulators m m'. A
socket 8, held in block M by binding-screw 9, 7o
holds a plunger or circuit-breaking point N
by a small spiral spring N’, Fig. 5, which in
turn is held by screw N'/, which passes
through platform C withouttouchingor being
in electrical connection therewith. From the 73
base of the block projects the plunger N in
contact with the armature during most of its
motion and until that is drawn nearly down
to the magnet, and which apparatus consti-
tutes a circuit-breaker, as hereinafter de- 8o
scribed.

The fixed electrode O may be constructed
as part of the collar D; but its point is of
platinum.

The movable electrode or circuit-breakeris &;
constructed as follows: The socket-screw P,
inserted through platform A, has a hollow, in
which is loosely socketed a rod p, having an
enlargement p’, which is formed with a shelf
7, upon which the descending armature will go
strike and push the rod p down against the
stress of helical spring 8. From # the rod p
p’ continues p’’, and, being provided with a
platinum point p’”’, is held normally in con- .
tact with the fixed electrode O by stress of g5
spring S.

We will now particularly describe the ecir-
cuit connections. The wires are not shown
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to be covered, as may be done by rubber tub-
ing or other insulation, in order to make the
drawingsplain. Wireq from the battery (not
shown) is held by binding-posts ww’ in elee-
trie connection with both its extension ¢’ and
with the flat spring D, and ¢’ extends to and
connects with the coils of helix B/, Spring
b extends beneath spindle IT and makes con-
tact with spur h, projecting from the spindle,
when proper revolution is made. Wire ¢
(from same battery) is held by binding-posts
@ &’ in electric connection with both its ex-
tension ¢’ and with flat spring d, and ¢’ ex-
tends toand connectswith thecoilsof helixE’”.
Spring d extendsbeneath spindle Hand makes
contact with spur 7/, projecting from the spin-
dle when prover revolution is made. These
circuit connections are insulated from the
platform A upon a proper stand Y of any
proper material.

Wewillnowdescribe the operation of the ap-
paratus, assuming the gas to be on and lighted
and spur h in contact with springb, as in Fig.
2, Itis evidentthatif depressionof thesame
push-button be continued no vibration of the
armature will oceur, because the cireuit is
shorter from « through b, I, H, and B to
ground, than from ¢« throughe’ E"”" ¢/ D O
p'", &e., toground. Consequently the rateh-
et-wheel will not be turned, and so the gas
remains burning. If now it be desired to
extinguish the gas, the current is admitted
by another push-button frowm the same bat-
tery (not shown) over wire ¢, whenceit passes
to wire ¢/, tovhelix E’’/, whose core becomes
magnetic and attracts the armature, the cur-
rent passing on by continuation of ¢’to block
M, plunger N, and so to the armature and to
ground, until, as the armature separates from
N, breaking the cireuit, this helix is de-en-
ergized and the armature released until again
brought to contact with N bysiress of spring
5. Bythismake and break the ratchet is ro-
tated by the pawl on extension I’ of armature
until spur 2’ contacts with spring d, and at
once the current ceasesto pass by wire ¢/, but
by the shorter circuit d, spur 7/, spindle, and
pillar to ground,leaving the gas-cock so far ro-

tated asto be closed and the gas extinguished. -

If it be now desired to relight it, the current
is admitted by wires ¢ ¢, helix B”’/, which at
once attracts the armature, the current pass-
ing by continuation of a’, Figs.1and 3,to the
cireuit-breaker until the armature, striking
the enlargement p’ of the circuit-breaker rod
P, separates the point p’’” from O, making a
spark and breaking the circuit, and so de-en-
ergizing the magnet and allowing the arma-
ture to resume position and the point p’"’ to
malke contact with. O, whereupon the opera-
tion is repeated, and by these vibralions so
established of the armature the gas cock and
spindle are rotated until as the cock becomes
fully open by the slit therein coming in line
with the gas-tube the spur 7 makes contact
with spring b, and the current, instead of pass-
ing by wire o/, now passes by this spring d,
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spur T, spindle, and burner to ground, the
armature ceases to vibrate, and the gas hav-
ing been lighted by the successive sparks at
the burner-tip is left on and burning.

Tt will now be seen thatourinvention isin
development of the single-circuit automatic
first suggested in Letters Patent No. 130,170,
to J. P. Tirrell, and improved in laterLetters
Patent to him in 1876, 1878, and 1880, to Bos-
worth in 1887, to Bailey in 1888, and to Lane
in 1890; and that while the two main novel-
ties of mechanieal construection are tobe found
in the use of a second circuit-breaker and in
the springs and spurs for the utilization of
the same the chief electrical novelty in this
burner over its predecessors lies in the ap-
plication of an electrical “short-cireuit”—or
the principles which explain its origin and
nature—for the purposes of a switchingmech-
anism in the form of burner which uses a
ratchet-wheel to open the gas-valve.

Having described our invention, we desire
to protect not only the burner as a whole, as
shown and described, but also certain sub-
combinations less than the whole, and also
individual parts of which we are the iuvent-
ors—that is to say:

We claim-— ‘

1. The secondary-circuit breaker for elec-
tric gas -lighting burners, composed of the
block M, having the insulatorsmm/, the socket
8, binding-serew 9, plunger N, spiralspring N,
gserew N/, holding said spring N’, which in
turn holds the plunger N, and a co-operating
contaect, substantially as described.

2. The short-circuiting switching mechan-
ism for electric gas-lighting burners,composed
of wires @ ¢’ ¢ ¢ and proper connecting-
serews, the springs b d, block y, the gas-cock
spindle 10, and its spurs 2 2/, combined with
an electro-magnet so that wire «’ shall elec-
trically connect with one and wire ¢’ with the
other of its helices, and combinec’ with two
cireuit-breakers so that the several circuits
between the battery and ground by way of the
cireuit-breakers shall De longer than those
by way of the flat springs,spurs,and spindle,
substantially as described and shown.

3. In an electric gas-lighting burner, the
combination, with the ordinary platforms, pil-
lar, and fixed electrode, of a gas-cock spindle
provided with spurs,ratchet-wheel,and proper
retaining devices therefor, a circuit-breaker
normally in contact with the fixed electrode,
a cireuit-breaker normally in contact with the
armature,an electro-magnet and an armature
therefor pivoted to the tube and extending
into an armature-lever, a bent spring attached
to said lever adapted to gear with the ratchet-
wheel, and two wires from an electric bat-
tery, one electrically connected with one helix
of the magnet electrically connected with the
circuit-breaker at the burner and the other
with the other helix electrically connected
with the other cireuit-breaker, said wires also
electrically connected severally with two cir-
cuit-springs alternately making and breaking
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cortact with the spurs upon said spindle, sub-
stantially as described.

4. In an automatic electric gas-lighting
burner, the combination, with an electro-mag-
net electrically connected with two electric
circuits, of two circuit-breakers and two cor-
responding short-circuiting devices, substan-
tially as described.

5. In an automatic electric gas-lighting
burner, the combination, with two electric cir-
cuits and two corresponding short-circuiting
devices, substantially as deseribed, of an elec-
tro-magnet with two circuits, one helix in elec-
trical connection with one eircuit and the other
helix with the other circuit, so that the alter-
nate series of vibrations of the armature may
be made to operate the circuit-breaker which

is at the burner-tip to there produce sparks

when the gas is to be turned on and lighted
and to operate the circuit-breaker which is
not at the tip when the gas is to be turned off.

6. The combination, with the pillar, plat-
forms, magnet, armature, armature lever and
pawl, gas-cock, spindle, ratchet, holding block
and spring, fixed electrode, pawl-carrying bar,
rod, and break-piece or movable electrode or
circuit-breaker at the burner, of two wires
from the battery in electrical connection sev-
erally with the several helices of the magnet,
and also with two springs, two spurs upon
said spindle adapted to alternately make and
break contact with said springs, a second cir-
cuit-breaker electrically connected with one

helix of the magnet, the other helix electri-
cally connecting with the other circuit-breaker
or movable electrode at the burner, substan-
tially as described,

7. The automatic electric gas - lighting
burner, composed of the lower platform A,
tube B, upper platform C, collar D, insulat-
ing-collar D’, magnet E, having the base B’
and helices E’” E’”’, armature F, extension or
lever I/, ratehet-moving spring G, a gas-cock
and spindle H thereof and spurs k' thereon,
ratchet-wheel I, pressure-spring K to retain
the cock in adjustment, block and screw 3 to
hold the wheel, adjusting-screw 4, armature-
retracting- spring 5, and a second cireuit-
breaker constituted by block M, attaching-
serews 6 7, insulators m m/, socket 8, serew 9,
plunger N, spiral spring N’, screw N/, sub-
stantially as deseribed, and fixed electrode O,
and a circuit-breaking rod composed of the
socket-serew P, rod p, enlargement p’ thereof,
shelf 7, and retracted by a helical spring S,
continuations p’’ p’ of rod p, wire a, posts w
w’, extension o’ of battery-wire «, spring b,
battery-wire ¢, binding-posts z «’, extension
¢’ of battery-wire ¢, spring-contact d, and in-
sulating stand or block Y, all substantially
as described. :

RUFUS C. NOURSE.
THOMAS W. LANE.

Witnesses:
NATHANIEL U, WALKER,
EDWARD P. PAYSON.,
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