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UNITED STATES

PatenT OFFICE.

GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

REGULATOR FOR GAS AND

AIR SUPPLY TO FURNAGCES.

SPECIFICATION forming part of Letters Patent No. 318,839, dated MMay 26, 1885.

Application filed July 1, 1884. (No model.)

To all whom it may COnRcern:

Be it known that I, GEORGE WESTING-
HOUSE, J1.,a citizen of the United States, resid-
ing at Pittsburg,in the county of Alleghenyand
State of Pennsylvania, have invented or dis-
covered certain new and useful Improvements
in Regulators for Gas and Air Supply to Fuar-
naces, of which improvements the following is
a specification.

in the accompanying drawings, which make
part of this specification, Figurelisa vertical
central section through a gas and air supply
regulator embodying my invention, and Fig.
2 a front view in elevation of a battery of
steam-boilers, illustrating an application of
the same, ]

The object of my invention is to attain a
higher degree of effectiveness and economy in
the utilization of gas as fuel for the genera-
tion of steam, by the provision of means for
automatically regulating the supply of gasand
air to a steam-boiler furnace, in accordance
with and proportionately to variations in the
pressure of steam therein, in order to main-
tain such pressure uniformly at the normal
degree required.

Tor the economical use of gaseous fuel it is
requisite that gasand air shall be supplied in
fixed relative proportions of respective vol-

umes—as, for example, with certain kinds of

natural gas from six to seven volumes of air
to one of gas have been found to be proper
and desirable. The degree of heat necessary
to be applied being obviously a variable one
under the varying requirements of the duty
of the boilers, corresponding regulation of the
supply of fuel to the furnaces must conse-
quently be effected from time to time, and
such regulation, if made by an attendant, is
not only open to the objection of liability to
negligence or inaceuracy in the relative ap-
portionment of the volumes of gasand air de-
livered,butalsoinvolvessubstantial difficulty,
even with careful manipulation, in effecting
proper and timely relative adjustment for the
constantly-varying conditions of the delivery
of steam from boilers.

My invention is designed to substitute an
antomatie and conjoined regulation of gas and
air supply in lieu of manual and independent
adjustment, as heretofore employed.

The improvements claimed are hereinafter
fuily set forth.
In the practice of my invention I provide

a chest or casing, 1, having a lower flange or

base-plate, 2, through which it may be secured
to any suitable support in convenient prox-
imity to the steam boiler or boilers in eonnec-
tion with which the apparatus is to operate,
The chest 1 is divided by a transverse parti-
tion, 3, into a supply-chamber, 4, and a deliv-
ery-chamber, 5. A gas-supply pipe, 6, lead-
ing from a gas-generator, gas-well pipe-line,
or other source of supply, is connected to and
communicates with the chamber 4, and a gas-
delivery pipe, 7, connected to a flanged open-
ing or nozzle, 8, on the chamber 5, conveys
gas therefrom to branech pipes 9, leading to
burners of any suitable construction in asteam-
boiler furnace or furnaces.

The specific devices employed for burning
the gas do not form part of my present inven-
tion, and are not, therefore, herein set forth ;
but a form of burner adapted for properly
mixing and delivering air and gas for eom-
bustionwill form the subjectof a separate ap-
plication for Letters Patent by me. A gas-
regulating valve, 10, fixed upon a stem, 11,
iy fitted fo seat upon an opening, 12, in the
partition 3, and to govern the supply of gas
passing through said opening from the sup-
ply-pipe 6 to the delivery-pipe 7. The stem
11 of the regulating-valve passes freely, but
so as to be gas-tight, through a guide or socket,
33, secured to the top of the chamber 5 into
a pressure-chamber, 13, which is closed atb its
top by a head or eap, 14, below which a flexi-
ble diaphragm, 15, extends across the cham-
ber, being secured thereto adjacent to its pe-
riphery by the bolts 18 of the cap. A press-
ure-pipe, 17, connected to the cap, establishes
communication between the space within the
chamber above the diaphragm and the steam-
boiler 19 (or one of the battery of boilers) to
the furnaces, or furnaces of which gas is sup-
plied, the connection being made by prefer-
ence with the steani-spaceof the boiler, to en-
able the diaphragm to be covered by water of
condensation and protected thereby from the
direct access of steam. A piston or pressure-
plate, 16, is fitted to move freely in the cham-

ber 13, its upper face abutting against the di-
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ayhragm 15. A double-armed lever, 21, hav-
ing a counterbalance-weight, 22, connected
adjustably, as by a set-screw, 24, to its outer
arm, is pivoted by a pin, 23, to the pressure-
chamber 13, and a bearing, 25, on the inner
arm of the lever 21, is interposed between and
bears against a projection on the under side
of the pressure-plate 16 and the top of the
regulating valve-stem 11, which is held in con-
tact with the bearing 25 by a spring, 26, act-
ing against a collar or abutment, 27, on the
valve-stem. Thevalve-stem may,if preferred,
be connected directly to the pressure-plate, a
suitable opening being provided for the recep-
tion of thelever-bearing 25 ; but the construe-
tion shown is preferable in the particular of
admitting of the more convenient construction
and adjustment of the parts. The outer end
of the lever 21 is connected by a rod or bar,
28, with an air-supply valve, 29, governing a
bipe, 30, through which air is supplied to the
boiler-furnace, the opening and closure en-
tirely, and to greater or less degrees, of said
valve, being effected by the upward and down-
ward movements of the outer end of the le-
ver 21. . ‘

The apparatus is illustrated in Fig. 2 as ap-
plied in connection with a battery of two
boilers, 19 20 and the connection of the rod
28 with the air-supply valves 29 of the boiler-
furnaces is effected through the intermedia-
tion of a bell-crank lever, 31, and connecting-
rods 82; but any suitable form of connection
may be employed as the relative positions of
the parts mayrender convenient and desirable.

In operation the pressure of the steam in
the boiler, acting through the pipe 17 on the
flexible diaphragm 15 and pressure-plate 16,
tends to move the gas-supply valve 10°down-
wardly toward its seatand to elevate the outer
end of the lever 21, and thereby to close the
air-supply valve 29 connected thereto. The
downward pressure of the steam is opposed by
the gravity of the counter-balance 22, which
tends to elevate the inner and depress the

outer end of thelever 21, and thereby to open-

the gas and air supply valves. By suitable

adjustment of the counter-balance 22 equilib-
rinm between the opposing forces of pressure
and gravity will be established when the le-
ver stands in such a position as to effect the
opening of the gas and air supply valves to
the degree proper for maintaining the desired
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boiler-pressure, and upon increase or diminu-
tion thereof the resultant movements of the le-
ver will coincidently and correspondingly de-
crease or increase the degree of opening of the
gas and air supply valves, and consequently
the evolution of heat in the furnace, so as
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to maintain the steam-pressure at the point 6o

desired and provided for by the adjustment of
the counter-balance, such variation of supply
being made without affecting, to any material
degree, the established relative proportions
of air and gas admission.

I claim herein as my invention—

1. The combination of a valve-casing, a gas-
supply and a gas-delivery opening communi-
cating therewith on opposite sides, respect-
ively, of a partition therein, a gas-supply
valve governing an opening in said partition
and having a stem extending into a pressure-
chamber, a piston or pressure-plate fitbing said
chamber, a steam-pressure supply-pipe con-
nected to said chamber above the pressure-
plate, a double-armed lever pivoted to said
chamber and having a bearing on. one of its
arms abutting against the pressure-plate and
gas -supply valve -stem, a -counterbalance-
weight connected adjustably to the opposite
arm, and a rod adapted to connect the co
terbalance-arm with an air-supply valve, sub-
stantially as set forth.

2. The combination of a valve-casing, a
pressure-chamber connected thereto, a valve

governing an opening in -a partition therein

and having its stem extended into the press-
ure-chamber, a flexible diaphragm extending
across said pressure-chamber, a piston or press-
ure-plate fitting the chamber below the dia-
phragm, double armed lever pivoted to the
pressure-chamber and having a bearing on its
inner arm fitting between the pressure-plate
and the valve-stem, a counterbalance-weight
connected adjustably to the opposite arm of
said lever, and a spring bearing against a col-
lar or stop on the valve-stem and tending to
maintain the same in contact with the bearing
on the lever-arm, substantially as set forth.

In testimony whereof I have hereunto set
my hand.

GEO. WESTINGHOUSE, Jr.

Witnesses:
J. SNOWDEN BELL,
RR. H. WHITTLESEY.
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