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UNTTED STATES

PAaTENT OFFICE.
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SPECIFICATION forming part of Letters Patent No. 445,728, dated February 3, 1891,

- Application filed March 15, 1890,

Serial No. 343,991, (No model)

To all whom ¢t may concern:

Be it known that I, HENRY H. CUTLER, of
Newton, county of Middlesex, State of Mas-
sachusetts, haveinvented an Improvement in
(zas-Lighting Apparatus, of which the follow-
1ng description, in connection with the accom-
panying drawings, is a specification, like let-
ters and figures on the drawings representing
like parts.

My invention relates to a gas-lighting ap-
paratus especiallyintended forlighting street-
lamps, said apparatus comprising appliances
for turning on and igniting the gas and for
turning off the gas, so constructed that a large
number of said devices can be included in
one circuit in series with one another and
acted upon by powerful currents, such as
employed for electric lighting, it being neces-
sary only to apply said currents for a very

short time in order to effect the tm'mnﬂ* on

and lighting of the gas.

The invention is embodied in an apparatus
in which the valve-operating mechanism is
inclosed in a tight chamber communicating
with and forming part of the gasway, the
sald devices bemg actuated by an electro-
magnet outside of the said chamber, but hav-
ing its poles extend through the wall of the
chamber and into the interior thereof. The
valve-operating devices are so constructed
that alternate operations of the magnet open
and close the valve, which remains in the po-
sition in which it was placed by the energiz-
ing of the magnet during the time that the
magnet subsequently remains demagnetized,
and 1s thrown to the other position the next
time that the magnet is energized. The igni-
tion 1s produced by the incandescence of a

stout piece of refractory carbon included in

circuit with the magnet and held between
spring-pressed clamps that afford a good con-
tact between the said carbon and the more

conductive material of which the electrodes

are composed.

FFigure 1 1s a front elevation, partly in sec-
tion, of a gas-lighting apparatus embodying
this Invention,shown in the position oc¢cupied
when the gas-valve is closed; Fig. 2, a simi-
lar view showing the parts in the position
occupied when the valve 1s open; Kig. 3, a
detail showing the armature 1n plan view;

shifting device by which alternate but simi-

lar movements of the armature are caused to
open and close the valve; Iig. 5, a rear ele-

vation of the valve-operating mechanism, and

Fig. 6 a detail showing a portion of said
mechanism in end elevation.

- The apparatus comprises a base or casting
a, adapted to be connected with the end of
the gas-supply pipe, and preferably insulated
therefrom by a bushing & of insulating ma-
terial interposed between the base-piece ¢ and
the gas-pipe. The said piece ¢ is cup-shaped,
and is provided with a removable cap or bon-
net ¢* which, together with the piece a, in-
closes a ehamber a®, forming part of the gas-
way, the said chamber bemﬁ provided with
an outlet-pipe a!, to which the tip or burner
proper ¢’ is connected in the usual manner.
The chamber ¢® contains the moving parts
thatoperatethegas-valve, as will bedescribed,
and which are actuated by an electro-magnet
¢, the poles ¢° of which extend through the
bonnet a*, making, however, a tight joint
therewith and projecting down nmde the
chamber ¢° as shown.

The back strap of the magnet 18 composed
of an iron plate ¢’ supported on the gas-tip
a* at proper height and provided with suit-
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able binding-posts d d* d° for the cireuit con-

nections, which will be hereinafter deseribed,
while above the magnet and near the tip is
supported a block of insulating material e,
which sustains and insulatesfrom one another
and from the burner two conducting-brack-

ets f 1% provided at their upper ends with

guides 7% in whiech work sliding metallic
cla,mps or slides 7% which are 1:)1*ebsed toward
one another by springs /% so as to clamp a
short stout incandescent bar g between then.
The ends of the slides /* are socketed to re-
celve a conslderable portion of the length of
the bar ¢g within them, as shown in Fig. 1
and make an extremely perfect electrical con-
nection between the said slides and said bar,
which 1s of much higher resistance than the
other portions of the cireuit, so that it be-
comes heated to incandescence by the cur-
rent passing through 1t. A piece of hard
graphite or somewhat impure carbon, such as
commonly used in havd-lead pencils, is very
efficient for the incandescent ignitor g, as its

IFig. 4, a detail ot the part that actuates the i resistance 1s high, causing it to glow suffi-
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445,728

mently to ignite the gas, and it is also very | same movement of the ar mdtme is depended

refractory, so that it will last a very long
time with the amount of usage required fcn
lighting the gas.
The main circuit may be connected,asshown
~ at 2, with one of the binding-posts, as d, which
is eonneeted with one terminal of the mag-
net ¢, as shown at 3, the other terminal of
sald magnet being eonnected as shown at 4,

with the bindintr-post d?, which is. connected .

as shown at 5, with one of the brackets, as f,
while the other bracket 1* is eonneeted as
shown at 6, with the binding-post d?, from

which the main line extends, as _-.ShOWn at 7,
‘Thus a current of

to the next apparatus.
suilicient strength in the line 2 7 eauses the

magnet ¢ to be energized and the igniting- |
ficiently to light the gas:
if it is at the same time pelnntted to eseepe'

ri

bar g to be heated su

from the burner-tip ¢’. The energizing of
the magnet ¢ for an instant causes the valve

to be ehlfted from open to closed posmon |

and the reverse, and then retains it in said

position until the magnet is again energized
by the following means: The valve proper A,
as shown in th1s instance, consists of an in-
verted cup, the lower edge of which dipsinto’
‘an annular reservoir ¢, formed in the base, of’
the chamber a® around the gas-inlet tube 7%
The said annular chamber ¢ is filled with a

suitable liguid, preferably mercury, to a suf-

ficient depth, as indicated at 7% so that when
‘the cup rests on the bottom of the recess, as
shown in Fig. 1, it seals the annular passage
7* and shuts off ‘the gas from the interior of
the chambera?, preventingits passagethrough’

the outlet-tip ot to the burnel When, how-

ever, the said cup is raised, as shown in Fig.
2, the gas can pass into the ehember as. shown
by bhe arrows, and pass outth rouﬂ*h the plpe:

a* to the burner.

The valve A is connected w1th aQ yoke or
cross-bar 7%, having passages to engage with ‘|
guide-pins k plOJectlnﬂ' down from the bon-
net-piece of the chamber, and said cross-
baris adapted to be enwaeed by hooks m, con-
nected with an arma,ture m? for the magnet
¢, said armature also having openings and "
workmﬂ‘ on the guide-pin k& “and being pro-
vided, as shown, in this instance with a cen-
tral guide-pin m‘” working in the bore of the

outlet-tube a?, (See Fig. 1. ) said pin-having a

head m?, Wthh fits loosel5 within said tube,

‘and is perforated or star-shaped to permit the
flow of gas by it through the tube. Thus it
will be seen that When the magnet is ener-
gized the valve will be lifted by the attractive
- movement of the armature m? to the position

shown in Fig. 2, thus opening the gasway, and

will remain in this position so long as the

magnet remains energized. It is deswa,ble

11oweve1 that the magnets should only be en-
ergized a very short tlme not over a few sec-
o onds at a time, and it is therefme necessar
to provide means for retaining the valve open

after the magnet has been demewnetlzed and

upon to both open and close the valve it is
necessary that the contrivance should be so
arranged that after the valve is opened for
the purpose of lighting it shall remain open

until the ma,n'net 18 again acted upon, when
the ensuing movem_ent of the armature will

agaln close the valve and leave it closed until
the next movement of the armature, and so

-on. This resultisattained by a shifting valve-

holder o, pivoted at o° upon a stud or projec-
tion o from the bonnet «¢?, and provided with
a cam projection o* below the pivot, which is
V-shaped, and has its point carried from one

to the other side of the line of the pivot as

the said shifter is rocked on said pivot. The
armature m? carries a la,tetally -yielding arm
P, {shown in plan view in Fig. 4,) which nor-.
mallystands directly under the pivot 0% and .

is consequently at one or the other 51de of
the. point of the cam o, according as the
shifter o is in one or the other pOSltIOH .
end of the said shifter is also provided with .
a supporting projection or hook 07, which co-
operates with a pin A3, eonneeted with the
valve & or its cross-bar h2,
ture is raised, the arm p will pass to that side
| of the cam 0* which extends to the side of
the rocking piece o that is then lowest,.and
as the ar mature m? continues its upwa,ld_ .

One

" When the arma-

}mevement the pin will finally act on the said
piece 0 and rock it to the other position,

at the same time shifting its cam with rela-
tion to the-arm p, so that at the next rise of
the said arm from below it will pass to the
other side of the cam and rock the- shifting
plate.in the other direction, so that altemate

movement of the ar mature rocks the plate

first to one and then to the other elde When
the said plate is rocked in one direction to
1 the position shown in Fig. 2, the hook 0° will
engage the pin 2% and thus sustain the valve
iuntll the shifting piece o is rocked to the other
position, when the projection /% and valve
will be no longer supported, but will drop, to-

gether with the armature, leaving the valve
closed until the next Operetlon ef the arma-
ture. When the valve is closed, the parts are

normally in the position shown in Fig. 1, and

asingle action of the ar ma,tme ralses the Valve

and eleo tilts the shifting piece o from the po-

sition in Fig. 1 to that shown in Fle; 2,in
which its hook 0% engages the plo;]eetmn 158
and retains the velve in open position, al-

“though the armature may be 1mmed1ately

a;fterwmd released and dropped to its lowest
or normal position, as shown in Fig. 1. Then
the next movement of the ar matme will tilt
the piece o0 in the other direction, so that when
it descends the valve will no 10110'61 be sup--
ported and will descend with it and shut off
the gas.

In order to insure the proper action.of the

y'| shifting piece 0 and to prevent it from be-

coming aecldentally shifted from one to the
other p051t1on except when acted upon by the

the armwtme permitted to fell and as the l mannet the said plece is provided mth a
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445,728

locking or retaining projection r (see Figs. 5 |

and 6) at its rear side when viewed in the
position shown in Figs. 1 and 2, the said pro-
jection co-operating with an arm 2 carried
by the armature m?; which when the said
armature is 1n unattracted position liesin the
path of the projection  on the shifting piece,
preventing it from moving to the other side
of the arm 7°; but when the armature is raised
the said arm 7° passes above the projection 7,
as shown in dotted lines, Fig. 6, thus permit-
ting the said projection to pass to the other
side of the arm 72?in the sudden shifting of
the piece o, which is then acted upon by the
; spring-arm p in the proper direction to shift
it and carry its projection 7 from one to the
other side of the arm #% The arm +* thus
counstitutes a lock which prevents the piece o
from shifting when the armature is retracted,
but permits it to shift under the spring action
of the arm p when the armature reaches its
attracted position, the arm p having been
pressed against the shifting piece o in the
proper direction to shiftit during the attract-
, 1ve movement of the armature. By this
‘means an exceedingly positive operation of
the valve is produced, it being practically
impossible to get the valve out of time with
the alternate actions of the magnet, so that
the act of energizing the magnet at any time

will reverse the position of the valve, open- |

ing 1t if 1t has been closed and closing it if
it has been standing open.

1The apparatus is adapted to work with
- powerful currents,and is very usefulin street-
lighting plantsin which gas and electrie lamps
are both used, as the electric eurrent ean be
thrown onto the gas-lichting eircuit for an
instant, either to light or extinguish the oas-
lamps, as may be required, and may be used
the remainder of the time for operating the
eleciric lamps.

1 elaim—

[

1. In agas-lighting apparatus, the combina-
tion, with the burner-tip, of insulated brack-
ets adjacent to said burner-tip provided with
guides, a spring-pressed sliding clamp work-
Ing in said guides, and an incandescent con-
ductor working in said clamps, substantially
as and for the purpose described. |

2. The combination of an electro-magnet
and armature with a valve, a shifting valve-
holder, and a lock for the latter, all operated
by the said armature, the said lock prevent-
ing the said support from shifting except
when the armature is moved to operate the
lock, valve, and valve-support, substantially
as deseribed.

5. The combination of an electro-magnet
and armature with a valve, a shifting valve-
holder provided with a V-shaped cam, and a
spring-arm carried by said armature and co-
operating with the said valve-holder to shift
the same at alternate movements of said ar-
mature, substantially as and for the purpose
described.

4. The combination of an electro-magnet
and armature with a valve, a shifting-valve
holder provided with a V-shaped ecam, and a
spring-arm carried by said armature and co-
operating with the said valve-holder to shift
the same at alternate movements of the said

armature, and co-operating locking projec-

tions on said shifting valve-holder and ar-
mature, whereby the holder isprevented from
shifting except when the armature arrives at
or near its attracted position, substantially as
described.

In testimony whercof I have signed my
name to this specification in the presence of
two subseribing witnesses.

HENRY II. CUTLER.

Witnesses:
JOS. P. LIVERMORE,
JAS. J. MALONEY,
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