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To all whom it may concern :

Beitknowntbat I, LEwis H. McCULLOUGH,
a citizen of the United States,residing at Rich-
mond,in the countyof Wayne and State of In-
diana, have invented certain new and usefal
Improvements in Gas-Regulators, of which the
following is a specification, reference being had
therein to the accompanying drawings.

My invention relates to electro - magnetic
gas-regulators for gas-burners, in which the
flow of gas to the burners is controlled by an
electro-magnet suitably counecfed to a bat-
tery, in order that the flow of gas to a single
burner, or to a series of burners at one point,
or to tlre various burners in a certain distriet,
may bhe regulated; and the objects of my im-
provements are, first, to provide a gas-burner
with a gas-receiving chamber, from which it
flows to the pointwhereitisignited or burned,
the flow of ‘gas to said chamber being con-
trolled by an armature pivoted nearits center,
but at one side of its center of gravity, one
end of which constitutes or carries a valve or
other suitable device, as will be hereinafter
more fully described; second, to provide an

insulator for the electro-magnet with the case

or chamber in which they are placed, so that
the gas and all dampness may be excluded
therefrom; third, to provide such combination
andarrangement of devices asto admit of there
being maintained at the tip of the burner a
small taper daring the day, but which, by the
operation of the mechanism, may at-any time
be increased to a full-sized light; and, fourth,
to provide such a construction and combina-
tion of parts as are necessary to make the de-
vice operative. 1 attain these objects by the
devices and combinations thereof illustrated
in the accompanying drawings, in which—
Figure 1 is a plan or top view of my appa-
ratus, the burner and cap being removed for
the purpose of showing thearmature, the valve,
the electro-magnet, the pipe forconducting the
gas to the chamber above the insulating ma-
terial, and the method of suspending the ar-
mature. Tig. 2 is a vertical section on line 2

2 of Fig. 1, showing the gas-induction pipe,
one of the helices of the magnet, the armature
resting against the end thereof, the connect-
ing-wire, and its binder; and Fig. 3 is a sec-
tional elevation on line 3 3 of Fig. 1, showing

(No model.)

a portion of the gas-induction pipe, the elec-
tro-magnet, the armature, the gas-burner, a
hood placed thereon,and the condneting-wires
and their binder.

Similar lettersrefer to similar partsthrough-
out the several views.

It bas been customary heretofore to ignite
the gas escaping from the burners of street-
lamps by a current of eleetricity, it having been
caused to emit sparks at the point where the
gas leaves the burner, and also to heat to in-
candescence wires which were placed in sueh
position as to ignite the gas as it passed them;
but in such cases a large and expensive bat-
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tery has been required, the expense of which -

has been so great as to nearly or quite exclude
such methods from use.

My device and mode of operating differs
from all others with which I am acquainted,
in that I use the current of electricity and the
armature itself, or a valve carried thereon, for
the purpose of regulating the amount of gas
that shall be allowed to pass to the burner, or
cutting off sueh flow entirely, as occasion may
require, whichoperation can be effectually per-
formed by a very weak current, and conse-
quently by the employment of a small bat-
tery. :

I am also aware that an armature has been
used to control the flow of steamand air through
a pipe by means of a valve carried npon a le-
ver pivoted at one of its ends, such a device
being shown in a patent to Ballard, Septem-
ber 13, 1870, No. 107,326. DMy armature-lever
is pivoted between its extremities, thereby
economizing space, and the valve is seated di-
rectly upon an extension of the same.

In constructing gas-burners of my improved
type, and in adapting them for use in lighting
streets, halls, factories, and other struectures,
there is provided a case or vessel, A, of any
suitable dimensions, its upper end being pro-
vided with a cap or cover, A/, which is remova-
ble for convenience in placing in said vessel
the operative parts and the insulating mate-
rial. To the lower end of the vessel A there
is attached a pipe, A% through which the gas
passes to the chamber in the upper portion of
the vessel. :

Upon referring to the drawings it will be
seen that that portion of the induction-pipe
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which is within the case or vessel is bentso as
to allow it to pass upward without coming in
contact with the magnet and armature, its up-
per end being bent as shown, in order that
the lower end of said Lent portion may rest
upon a valve-seat formed upon the end of an
armature or attached thereto.

‘Within the vessel or case A there is placed

. an electro-magnet, B, which, in the example
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shown, consists of two helices or spools wound
with insulated wire, said magnet having the
usual conducting-wires, B/ and B?, for leading
the current to and from the magnet., This
magnet may be supported in the vessel or case
in any desirable manner, it being firmly held
in position by the melted beeswax, paraffine,
rosin, or any other non-conductor of electricity,
which material serves the double purpose of
holding the magnet in position and of prevent-
ing the gas from coming in contact with the
wire or other parts of the magnet, which is
important to do, as, if the gas is allowed to
come in contact with the wires, the sulphur
contained therein has a very injurious effect
upon them, the tendeney being to convert the

‘copper into a sulphuret, thus entirely destroy-

ing them.

In practice the amount of non-conducting
material placed in the vessel or case is suffi-
cient to fill it up to a point above the upper
ends of the magnet, or on a level therewith.
The upper ends of the helices or spools are
provided with the usual projections,upon which
one end of the armature rests when the valve
is closed.

The armature above referred to is shown at
C, it being fastened to a bracket, C/, which
may rest upon a plate of metal placed upon
the upper surface of the non- conducting ma-
terial ; or it may be secured in position in any
other man ner. Through the ears of this bracket
set-screws are passed, as shown clearly in Fig.
1, the ends of which are provided with re-
cesses, into which points formed on the sides
of the armature pass, thus forming the pivotal
points on whieh it moves, The form proposed
for the armature is shown in the drawings, it
being represented of a T form; but it may be
of any other form that will cause its end which
comes in contact with the gas-induction pipe
to be so much heavier than its opposite end as
to cause it by its own gravity to fall down,
and thus allow a full supply of gas to enter
the ehamber in vessel A whenever the carrent
of electricity ceases to flow through the mag-
net, such movement being aided by the press-
ure of the gas in the pipe A%

The construetion and arrangement of the ar-
mature constitntes an important feature of my
invention, as it provides for shutting off the
gas, or. all but a very small portion thereof,
when the current of electricity is being passed
through the magnet, the end of said armature
whichrests thereon being prevented from mov-

ing so far from the magnet as to carry it out
of the influence of the current when its op-

posite end is lowered to admit the gas to flow
into chamber A, its movement being arrested
by a stop placed under the end thereof, which
moves downward. to permit the gas to pass
out of the induction-pipe.

By the construction of the armature and the
arrangement thereof shown, it is made to op-
erate as an automatically-opening valve for
the induction and regulation of the gas to the
burner, and hence, if by accident, caused by a
storm or otherwise, the wire leading from the
battery to the burner or to any one of them
should be broken, the valve or valves would

instantly be opened and the gas could be used .

as if no accident had occurred.

One of the results of the apparatus-is the
maintenance of a small taper of burning gas
at the tip of the burner at all times without
wasting gas, and to accomplish this I may pro-
vide that end of the armature which rests
against the end of the gas-induction pipe with
a very small groove or other passage, the area
of which shall be just sufficienttoallowenough
gas to leak or pass into the chamber, and so
to the tip of the burner, to maintain at that
point a small flame. I prefer, however, to
provide for that purpose a set-screw, D, made
to pass through the walls of the gas-chamber
above the non-conducting material, and enter
the gas-induction pipe A?, which may be
screwed outward, so as to allow the full
amount of gas to supply the burner to pass
it; or it may be screwed inward to such an ex-
tent as to admit only so much to pass asisre-
quired tosupport the small lame at theburner.
The last-named device enables the person in
attendance to aft all times regulate the size of
the flame or taper,and it also provides a means
by which the pipe may be opened to such an
extent as to cause the current of gas passing
to carry out any obstruction that may oceurin
the pipe at that poinf.

The cap A’is made to fit gas-tight upon the
body of the case or vessel A, and is provided
with any approved form of burner E, upon the
upper end of which there is placed a hood,
E/, for the purpose of preventing the wind
from extinguishing the taper or small flame
when the full-sized flame is not required.

Some of the advantages due to this form of
burner may be enumerated as follows : First, it
is simplein its construction, effective in its op-
eration, enabling a person to light the burners
throughout an entire city or distriet in the
shortest possible period of time, and it only re-
quires the use of a weak current, as compared
with other methods of electric llghtmg ;5 and,
secondly, it results in a great saving of ex-
pense as compared with the system of hand-
lighting, as the amount of gas burned through
the day is in value but a small percentage of
what it costs for lighting by hand ; and, lastly;
it provides a means by which any number of
burners may be lighted s1mu1taneous]y, or
nearly so.

Ha.vmg thus deseribed my invention, whatT
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claim, and desire to secure by Letters Pateut,
is—

1. An armature pivoted at one side of its
center of gravity, but remote from either end,
its heaviest end carrying a valve for control
ling the flowof gasto the burner, whereby the
gravitating valve automatically opens the out-
let of the gas-induction pipe when the current
of electricity ceases to flow through the mag-
net, the parts being constructed substantially
as described.

2. In a gas-burner, the combination of a case
or vessel havingin it a gas-receiving chamber
for receiving gas from an induaction-pipe, an
electro-magnet, and an insulating material for
preventing injurious effects upon the magnet,
substantially as described.

3. The combination, in a gas-burner, of the
armature C, pivoted at one side of its center
of gravity, its heaviest end carrying a valve
for controlling the flow of gas to the burner,
and a gas-induction pipe, the outlet of which is
controlled by the valve carried upon cne end
of the pivoted armature, substantially in the
manner and for the purpose set forth.

4. In a gas-burner, the combination of the
case or vessel A, having a gas-chamber in its

upper end, the magnet B, the armature C, the
gas-induction pipe AZ?, and the insulating ma-
terial, all substantially as described, and for
the purpose set forth.

5. The combination of the case, magnet, ar-
matureand valve,and burner with a gas-supply
tube provided With an opening to feed a taper
flame when the valve is closed.

6. The combination of the case provided
with a cover, a burner-tube, an armature and
valve thereon, and a gas-supply tube extend-
ing into the upper part of the case and ar-
ra,nfred to be closed by the valve, all substan-
tlally as set forth.

7. The combination of a case, an electro
magnet, a bracket to which is pivotally con-
nected an armature bearing a valve, a gas-sup-
ply pipe extending above the bracket, and
means for opening the valve when the current
ceases.

In testimony whereof I affix my signature in
presence of two witnesses.

LEWIS H. McCULLOUGH.

Witnesses :
D. P. HoLLOWAY,
A. RUPPERT.
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