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To all whom it may concern:
Be it known that I, Jou~x B. Brauvars,
a citizen of the United States of America,
and a resident of Holyoke, in the county of
Hampden and State of Massachusetts, have
invented certain new and useful Improve-

ments in Valve Apparatuses, of ‘which the

following is a full, clear, and exact descrip-
tion. o

This invention relates to improvements in
a valve apparatus of the kind in which a gas

valve is controlled by a diaphragm or pis--

ton which is subject to a water pressure; and
pressure controlled valve appliances of a
kind to which this invention relates being
applicable in conjunction with an apparatus

for the heating of water wherein the gas-

valve is-automatically opened and held open
only when water is being withdrawn through

the delivery pipe from-the heater, causing a -

lowering of the water pressure in the heater
and any portions of the valve appliances

which are pipe connected with the heater;:
although at this time it may be stated the:
valve appliances in which' the present im-:
provements are embodied are applicable for-
uses otherwise than in conjunction ‘with:

those for heating water by gas.

A leading object.of the present invention
is to provide in a gas conduit,—which, for
instance, may be-connected with a gas burner
which is in codperative relation to a water
heater,—a normally closed gas valve and
means subject to control by the water pres-
sure in a casing or .conduit, which, for in-
stance, may also be connected with the
heater,—so that when the water pressure is

lowered, as insured by the drawing of water
away from the heater, the gas valve will be:

opened to permit the flow :of gas to the
burner, and to further provide a normally

open gas valve in a gas conduit between the:

normally closed gas valve and the gas sup-
ply with means subject to a water pressure,

(whether the same be of maximum pressure
or -of considerably reduced pressure) for -

maintaining the second named gas valve in

its opened condition, but operative, on a ces- -

sation of the water pressure of any degree

‘on such means for controlling the normally

open gas valve to cause an automatic closing
of such valve as an important safeguarding
expedient. That is to say, that imasmuch
as the valve appliances are such that when
the water pressure is reduced the normally
closed gas valve will be .opened, it is of

gregtt importance that on the absolute termi-
mnation of the water pressure, as would be

accomplished by the shutting off of the-

water from the city main, resulting in an
.automatic opening of ‘the normally closed
gas valve, to 'then, under the last stated
.conditions, insure such a closing of the gas
supply conduit that no gas can be delivered
at and through the burner to cause waste
and greatly endanger the premises.

A further object is to so construct the
-valve appliances and hydraulic means for
controlling themn that without the necessity
of any stuffing boxes, or analogous equip-
ments, leakages of both gas and water are
prevented -at all times and under all condi-
tions; and an object-is generally to simplify,
«cheapen and render -efficient and reliable the
mechanical appliances for the carrying out
0of the leading objects of this invention.

The invention 1s described in conjunction

with the accompanying drawings and is de-

fined in the claims. A

In the drawings:—Figure 1 is a vertical
longitudinally sectional view through the im-
proved valve appliances which comprise a
normally closed gas valve and a normally
open gas valve in the gas supply conduit,
and means for automatically controlling the
positions of said valves which are subject to
water pressure conditions. Fig. 2 is a par-
tial longitudinal horizontal sectional view as
ttaken on line 2—2, Fig. 1; Fig. 3 is a partial

plan view. as seen below the plane indicated.

by line 3—3, Fig. 1; Fig. 4 is a cross sec-
tional view as seen on line 4—4, Fig. 1; Fig.
5. 1s a cross sectional view as seen on line
5—5, Fig. 1; Fig. 6 is a side elevation of the
improved valve apparatus shown as having
a manner of connection with a gas supply
pipe and burner and with a water supply
pipe and a heater,—such being one of vari-
ous uses to which the pressure controlled
valve may be put. » '

Similar characters of reference indicate
corresponding parts in all of the views.

In the drawings, A and B represent two
piston cases, the one B having a water inlet
with which a water supply . pipe C is con-
nected while the piston casing A has an out-
let opening with which a pipe D is con-
nected,—the inlet pipe being understood as
leading from a water main and supplying
water under city pressure into the casing B

and because of the passage ¢ .connecting the

chambers in both casings “also supplying
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water under the same pressure in the cas-
ing L.

The pipe D is in Fig. 6 represented as ex-
tending to and connecting into the interior
of a water heater B for which F is the drasw
off pipe provided with a faucet F2,—G rep-
resenting the gas burner under and for sup-
plying a flame for the heater.

The casings A and B, united by the short
duct or conduit ¢ have cylindrical portions
b b, arranged axially parallel, in which pis-
tons II and J are closely fitted, yet freely

-movable, both to one side of the general line

15

or course of flow of the water through the

globe-like portions of the connected casings.
Each piston casing has a passage ¢ which
opens through its end, and the passage pro-
vided portion of each casing is constructed
with an elongated hub ¢ which affords
ample length of bearing for the piston rod
which is guided therethrough and also serves
as a retainer for the piston spring which is

~1in compression for reaction between the end

walls of the piston casing and the piston.
The water pressure normally in the piston

casing forces the pistons H and J out-

wardly against the stress of the springs H?2

~+and J* respectively appurtenant to such pis-

tons and causes a seating of the circular
valve forming members % and j for closing
the inner orifices of the aforementioned pas-
sages ¢® through which the piston rods I?*

~and J® play, to the end that the normal
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maximum, or high, water pressure will be
ineffective to cause a leakage through the
bearings for the piston rods.

A conduit or valved way for gas is formed
by a pair of gas valve casings L.and M which
are here represented as united and the pas-
sages and chambers therein are as follows:—
The casing L comprises enlarged chambers
d and d* united by a cylindrical passage d®
of reduced diameter, and in which is the
normally closed gas valve O. From the
chamber d the gas pipe e, for delivery to the
gas burner or otherwise, leads. The casing
M comprises enlarged chambers f and 72,
the one /2 being in open communication with
the aforementioned chamber 42, while an
inlet opening /% leads to the chamber f and
receives connection thereat of the gas pipe f°
understood as leading from a source of gas

“supply; and the chambers f and. f2 are con-

nected by a cylindrical passage 7%, of re-
duced diameter and relatively to which is
the normally open gas valve P. 'The ends or
portions of the gas valve casings I, and M,

-which are toward, and in axial alinement

with, the piston casings, have through pas-
sages ¢° and f° for the valve stems O2 and P2,

The approached ends of the piston rod H?
and valve stem O? are connected, or shackled

- by means which permit, however, of a slight

65

degree of lost motion ; and the said rod and
stem have a spring so applied in relation
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 thereto that an endwise separating force is

exerted thereby, it being moreover noticed
that the valve stem o? is provided at its por-
tion which is interiorly of the chamber d
with a valve constituting member ¢ which,
when the normally closed gas valve O is
moved open, seats itself at the inner orifice
of the valve steni passage or bearing ¢ and
prevents the leakage of gas therethrough.

With reference to Figs. 1 and 2, it 1s to
be noted that as regards the piston rod H?
and gas valve stem O2, the one has the end
portion of a sleeve 4 rigidly connected there-
to as by the screw 72, such sleeve extending
to and loosely embracing the end portion of
the other rod like member which has an
elongated slot ¢, through which a pin or
stud #* carried by the sleeve is passed; and
the spiral spring % is in compression be-
tween the ends of the piston rod and valve
stem exerting a separating reaction on such
parts and so that the one may be forced to-
ward the other against a yielding resistance.
The last described provision insures that
when the valve like portion / appurtenant
to the piston H is seated to prevent water
leakage through the piston rod passage ¢,
the annular flange like seating portion o® of
the valve O will also be firmly seated at the
orifice of the gas passage d® which is at the
end of such passage next to the chamber d;
and so the seating or limitation of the valve
like part of the piston will not prevent the
absolute seating of the gas valve O or vice
versa. When the water pressure in the
piston casing A becomes lowered, for in-
stance, as a result of the opening of the fau-
cet I** which relieves the pressure in the
heater and causes a flow of water through
the piston casings to the heater, the spring
H?, which had been overpowered by the
maximum water pressure, now reacts to
move the piston inwardly in its chamber,
and against the reduced water pressure,
causing an opening of the gas valve O, and
a seating of the secondary valve ¢ at the in-
ner orifice of the valve stem passage d° pre-
venting gas leakage thereat. And it will
be understood that so long as the faucet F>
remains open, during which time only the
reduced pressure is maintained in the pis-
ton casings, gas will flow from the gas sup-
ply pipe f7 through the chamber f, through
passage f*, relatively to the left hand orifice
of which the gas valve C has open rela-
tion,— to and through the connected cham-
bers /2 and d* through the open gas passage
d@® to chamber ¢ and thence through the gas
delivery pipe ¢ to the burner.

It is to be here particularly stated that
the spiral spring J? effective on the piston
J is one of very light character and low
power as compared with the spring H? ap-
purtenant to the piston H, for the particu-
lar reason that the normally open gas valve
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P shall not be closed even when the pres-

sure in the piston casings A and B is very

much reduced from the maximum, as sucha

result would defeat a leading object of the

‘invention and the general operativeness of

the -apparatus; but in case the water should
be shut off from the main so that there
would be a cessation of all pressure in the

pisten casings, the normally clesed gas valve

O would, as may incidentally be stated, au-

tomatically open, but, at the same time, the

normally opened gas valve P, which is back
of the valve O, that is between it and the
source of gas supply, will become automati-

cally closed, its light spring under the latter

named conditions being now effective for
moving the piston J inte the piston casing,
to the rightward, as represented in Fig. 1,

of the drawing, through its connection with -

the valve P, such valve to its closed position,
absolutely shutting off the flow of gas
through the pair of valve gas casings L
and M. : L

The stem P2 of the mormally open .gas
valve P has within the chamber f a second-
ary valve member s which when the valve P
is closed seats against the inner orifice of

the valve stem passage fé-and prevents gas

leakage to the exterior of the casing Mj;
and the said valve stem’' P? also has outside
of the casing M a member s? constituting an
auxiliary valve which has a seating posi-
tion at the right hand or outer orifice of the
valve stem passage f¢ during -all the time

‘the valve P is in its normal, open, position;

and for the purposes of perfecting the seat-
ing ‘conditions so that when the valve con-
stituting member j appurtenant to the pis-
ton J is seated as shown in Fig. 1, the valve
constituting member s? appurtenant to the
valve stem P? will be also seated as shown in
said Fig.1,thelost motion connection between
the parts P? and J® will have associated

therewith a spiral spring ¢ which, similar.
‘to the spring % in the other situation, ex--

erts a force for separating the valve stem

T2 and piston rod slightly relatively to each ;
other, as limited by the pin and slot engage- .
ment applied in relation to the piston rod
J? and the sleeve T? which is fixedly con-
nected with the right hand end of the valve

stem P2
Q' is a pilot light, the gas feed for which
is through a pipe Q, connected into the gas

‘conduit at any suitable place behind the nor-

mally closed gas valve O which constantly
burning serves as a means for igniting the
gas automatically delivered to the burner
adjacent which the pilot light is located by

the automatic action -of the valve apparatus

described and shown.

burner.

" By providing a straight way plug valve R
in the passage o connecting the chambers of

‘the two pisten casings A and B, a means is’

thereby established for restricting the. free-
dom of the passage of the water into the pis-
ton casing A, and serves as a regulator so
that the reduced pressure of the water when
flowing through the piston casing A, for in-
stanoce to a heater, may be rendered propor-
tionate to and lower than the potentiality
of ‘the piston spring H?, and conducing to
delicacy and eertainty of action of this por-
tion. of the apparatus; and said means for
variably restricting the passage of water
through the piston casings permits that the
amount of water delivered into the heater

may be propoertionate to the heating capa--

bility of the burner, -and insures that the
water in the heater may be but slightly
warmed or heated to a high temperature.

I claim:— e

1. In a valve apparatus, a gas-valve and
a casing having a water way leading thereto,
and having a movable diaphragm, subject
1o a water pressure in said .casing, and co-

acting with the gas valve to open and close

it, a gas.conduit, with which said gas valye
has a connection, a second gas valve, in

said conduit, and a piston subject to a water

pressure for normally maintaining the

second gas valve open and operable upon a.

decrease of such water pressure below a

predetermined limit to automatically close
‘the open gas valve. '

2. In a valve apparatus, a piston-casing

‘having a water inlet and a water outlet, and
4 gas valve-casing having a gas inlet and an-

.outlet, a piston in the first casing subject to
the water pressure therein, and a normally
closed walve in the gas valve-casing oper-
ated by the piston, a conduit connected with

said gas valve casing having a valve therein,

and a piston subject to a water pressure for

normally maintaining the second gas valve

.open and operable upon a decrease of such

water pressure below a predetermined limit
to antomatically close the open gas valve.

3. In a valve apparatus, a piston-casing

‘having a water inlet and a water outlet, and
a valve casing having a gas inlet and. an
outlet, a piston in the first casing subject to

ithe water pressure therein, and a valve in
the gas valve casing operated by the pis-
ton, a conduit connected with said gas valve
icasing having a normally open valve therein,
a second piston casing in communication
with the first named piston casing, having a
water inlet leading thereto and having a
piston therein, connected with said normally
iopen gas valve, and subject to the pressure
.of water in its casing for holding such gas
valve in-its normally open position, and

~ 1 means for exerting a comparatively light
Q? represents a shut-off cock for the pilot .

closing force to the normally open gas valve,
operable on a .cessation of water pressure
in said second piston -casing. '

4. In a valve apparatus, a piston-casing
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A

having a water inlet and a water outlet, and
a valve casing having a gas inlet and an
outlet, a piston in the first casing subject
to the water pressure therein, and a valve
in the gas valve casing operated by the pis-
ton, a conduit connected with said gas valve
casing having a normally open valve therein,
a second piston casing and a conduit con-
necting it with the first piston casing hav-
ing means for variably restricting the pas-
sage thereof, said second named piston cas-
ing having a water inlet leading thereto,
and having a piston therein, connected with
said normally open gas valve, and subject
to the pressure of water in its casing for
holding such gas valve in its normally open
position, and means for exerting a compara-
tively light closing force to the normally
open gas valve, operable on a cessation of
water pressure in said second piston casing.

5. A valve apparatus comprising two pis-
ton casings having pistons therein, piston
rods leading through the ends of the cas-
ings, a water inlet leading to one of the cas-
ings, a water outlet leading from the other,
and a water passage connecting the two
casings, springs of unequal powers exert-
ing pressures on the pistons in a direction
against that exerted by the pressure of water
in said piston casings, a conduit having con-
nected therein two gas valve casings, a nor-
mally closed gas valve in one casing having
a stem connected with the rod of one of the
pistons and a normally open gas valve in the
other casing having a stem connected with
the rod of the other piston.

6. Two piston casings -having pistons
therein, piston rods leading through the
ends of the casings, a water inlet leading to
one of the casings, a water outlet leading
from the other, and a water passage con-
necting the two casings, springs of unequal
powers exerting pressures on the pistons in
a direction against that exerted by the pres-
sure of water in said piston casings, a con-
duit having connected therein two gas valve
casings, a normally closed gas valve in one
casing provided with a stem having a lost
motion connection with the rod of one of
the pistons and a spring exerting a stress
on said piston rod and valve stem for fore-
ing them longitudinally apart, and a nor-
mally open gas valve in the othier casing
having a stem connected with the rod of the
other piston.

7. Two piston casings having pistons
therein, piston rods leading through the ends
of the casings, a water inlet leading to one
of the casings, a water outlet leading from
the other, and a water passage connecting
the two casings, springs of unequal powers
exerting pressures on the pistons in a direc-
tion against that exerted by the pressure of
water 1n said piston casings, a conduit hav-
ing connected therein two gas valve casings,

994,564

a normally closed gas valve in one casing

having a stem connected with the rod of
one of the pistons and a normally open gas
valve in the other casing provided with a
stem having a lost motion connection with
the rod of the other piston, and a spring
applied in relation to the last named pis-
ton rod, and the stem of the normally open
gas valve stem for exerting a force to cause
separating relations thereof.

8. In a valve apparatus, a piston casin
having a water inlet and a water outlet an
having a passage opening to the end of such
casing for a piston rod, and a piston in said
casing having a piston rod extending
through and outwardly beyond said passage
and having a member operable as a valve
for closing the inner orifice of said piston
rod passage, and a spring operable to force
the piston in a direction against that exerted
by the water pressure in the piston casing,
and a gas valve casing, having a gas inlet
and a gas outlet and a normally closed valve
therein, having a stem extending through
and outwardly beyond said gas valve casing,
having connection with said piston rod and
having in its portion within the gas valve
casing a circular member to serve as a valve
for closing the inner orifice of the passage
in the gas valve casing, through which the
gas valve stem passes, upon the opening of
said gas valve.

9. In a valve apparatus, a piston casing
having a water inlet and a water outlet and
having a passage opening to the end of such
casing for a piston rod, and a piston in said
casing having a piston rod extending
through and outwardly beyond said passage
and having a member operable as a valve
for closing the inner orifice of said piston
rod passage, and a spring operable to force
the piston in a direction against that exerted
by the water pressure in the piston casing;
and a gas valve casing, having a gas inlet
and a gas outlet and a normally closed valve
therein, having a stem extending through
and outwardly beyond said gas valve casing,
having a lost motion connection with said
piston rod and having in its portion within
the gas valve casing a circular member to
serve as a valve for closing the inner orifice
of the passage in the gas valve casing,
through which the gas valve stem passes,
upon the opening of said gas valve, and a
spring for exerting a reaction oppositely on
the piston rod and gas valve stem.

10. In a valve apparatus, two piston cas-
ings having pistons therein, piston rods lead-
ing through the ends of the casing, a water
inlet leading to one of the casings, a water
outlet leading from the other and a water
passage connecting the two casings, springs
of unequal powers exerting pressures on the
pistons in a direction against that exerted by
the pressure of water in said piston casings,
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a gas conduit having, connected therein, two
gas valve casings, a normally closed gas
valve in one casing having a stem connected
with the rod of the piston to which the
spring of higher power is applied, a nor-
mally open gas valve in the other casing
provided with a stem having a lost motion
connection with the rod of the other piston
to which the spring of lower power 1s ap-
plied and having internally of said casing a
member to serve as a valve for closing the
inner orifice of the passage in such casing
through which the normally open gas valve
stem passes, upon the closing of such gas
valve, and a spring applied in relation to
the stem of the normally open gas valve and
said piston rod for exerting a stress to force
the gas valve stem and piston rod to sepa-
rated relations, : _
11. In a valve apparatus, a piston casing
having a water inlet and outlet and having
a passage for a piston rod opening through
its end and a gas valve casing having an
inlet and an outlet and having a valve seat
opening between the inlet and outlet, having
through such casing a. passage for a valve
stem, a piston in the piston casing having a
stem extending through said passage there-

for, provided with a member to serve as a |

valve for closing the inner orifice of such
passage and having a spring for exerting
a force on the piston in a direction against
that of the water pressure and a gas valve

in the other casing for closing the valve

seat opening therein, having a stem provided

at a portion thereof which is within such-

casing, and a member to serve as a valve for
closing - against the inner orifice of the
valve stem passage, said piston rod and
valve stem having a lost motion connection
and a spring applied in relation to and for
exerting a force endwise relatively to the
piston rod and valve stem.

12. In combination, a water heater and a

gas burner for heating the same, a valve
apparatus comprising a piston casing having
a water inlet for connection with the water
supply, and a water outlet connected with the
heater, a gas valve casing having a gas inlet
for connection with the gas supply conduit
and an outlet having connection with the gas
burner, a piston in the first named casing
subject to the water pressure therein, and
a normally closed valve in the gas valve
casing operated by said piston, another, but
normally open, gas valve in said conduit
between the normally closed gas valve and
the gas supply, and means subject to a water
pressure for maintaining the second gas
valve open, and operable, on a cessation of
such ‘water pressure, to automatically close
the normally open gas valve.

Signed by me at Springfield, Mass., in
presence of two subscribing witnesses.

JOHN B. BEAUVAIS.
Witnesses : '

W. S. BerLrows, -
G. R. DriscoLr.

Copies of this patent may be obtained for five cents each, by addressing the *“ Commissioner of Patents,
Washington, D. C.”
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