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UNITED STATES

PATENT OFFICE.

CHARLES C. PUFFER AND MARION WARREN, OF ROCHESTER, NEW YORK.

AUTOMATIC BALANCED STEAM-REGULATING VALVE.

SPECIFICATIONJIforming part of Letters Patent No. 512,748, dated January 16', 1894,

Application filed October 1,1892,

Serial No.447,5609, (Nomodel.)

To all whom it may concern: ' -
Be it known that we, CHARLES C. PUFFER

and MARION WARREN of Rochester, in the

county of Monroe and State of New York,
have invented certain new and useful Im-
provements in Automatic Balanced Steam-
Regulating Valves; and we do hereby declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable
others skilled in the art towhich it pertams
to make and use the same.

The object of the invention is to automati-

1 is moved to and from its seat to reﬂ*ula,te the

amount of steam admitted to the chamber 2
and valve chest 3 by means of a diaphragm 9

situated in a chamber 10 and made fast on s5g

the valve stem. Chamber 10 is inclosed by
two hollow shells 11 and 12 which are bolted
together and hold the ﬂemble dla,phrafrm be-
tween them.,

13 is a rigid concavo-convex disk adapted

to support the diaphragm when the pressures
"on the vacuum and plenum sides of thesame

differ sufficiently to render such support de-

cally regulate the supply of steam or other | sirable.

finid under pressure to an engine cylinder

14 denotes an air inletalso a,da,pted todrain

operating a pump to maintain a predeter- | moisture from the chamberon one side of the

mined degree of pressure either above or be-
low the normal or atmospheric pressure in a |
fluid receptacle or series of receptacles.

In the accompanying drawings: Figure1is
a central section of the device construeted
and arranged to operate in connection with
means for effecting a partial vacuum and
maintaining the pressure inthe vacuum cham-
ber and its communicating receptacles if such
be used at a predetermlned degree below the |
normal, Fig. 2 is a similar seetlon of the de-

vice constructed and arranged 10 automati-

cally regulate the supplyof steam or thelike.
to operate mechanism for compressing a fluid
and maintaining it at a pressure above the
normal; and Flo* 3 18 a section on line 8—3 of
Fig. 1. Fig. 41g an elevation of a diagram-
IIlELth character of an entire appara‘uus em-
bodying our improvement.

Numeral 1 denotes a valve chamber, 2 its
inlet and 3 its outlet leading to the valve
chest 3’ of the engine cylinder indicated in
Fig. 2, The inlet 2 communicates in usual
manner with a source of steam or other fluid |
under pressure as by a pipe and the pipemay:
be furnished with the usual adjuncts such as
a globe valve and oiling device.

Within the valve chamber lisa tube 4 pro-
vided with a valveseat5. Thischamber has
a removable serew plug at each end to pro-
vide for easy access to its interior.

A valve is denoted by 6 and upon its stem
on the opposite side of the inlet port 7 is a
piston 8 working freely in the tube. The

so construction is such that the steam balances

the valve whether cloaed or Open The valve

| diaphragm.

15 denotes a petcock and 16 a pressure gage.

As shown in Fig. 1 the chamber 10 on the -

left of the (11&ph1& m will communicate with
a receptacle or receptacles such as indicated
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at 30 and 31 in Fig. 4 in which it is desired -

to maintain a pa,rtla,l vacuum having any de-
sired degree of pressure below the normal.
Such vacuum existing the air pressure on the
opposite side of the dlaphra,ﬂ'm tends to move

1t to the left and the spring 17 is arranged to -

counteract this tendency. One end of the
spring 1s made to bear on a part or extension
28 connected to the wall of the diaphragm
chamber and the other upon the valve stem
substantially as shown and so that it tendsto
open the valve. |

18 indicates an elastw Washer or CU_ShIOIl
adapted to lessen concussion when testing the
apparatus.

In the present mstance the tension of the

spring can be adjusted by moving the screw
collar 19 with reference to the sleeve 20 on
the valve stem. For this purpose both the
collar and the sleeve can be turnedif desired

75
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by means of suitable levers or pins inserted

in the sockets 21.

As shown the valve stem is ma,de in sec-

tions, the section 22 being attached to the
sections 23 and 24 by keys or pins or In any
suitable manner.

25 is a nut screwed into one of. the sections
which as well as the nat is slotted to receive
a fastening pin. The  section. 22 passes

through a stuffing box in the valve chamber

1 and is connected within said chamber to
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section 24 upon which isformed a piston and

a valve above desceribed. Section 23 screws
into a stem 26, upon which issecured thedisk
13 by means of a nut. 27 is a washer.

In Fig. 2 is represented an arrangement |

adapted to regulate the movements of the

valve 2 by a pressure above the normal main-

tained in the diaphragin chamber on the side
opposite the valve chamber and ina commu-
nicating receptacle or receptacles. In this
construetion the valve 6’ is made to open in
an opposite direction and the spring 17’ is
arranged to bear on a cross bar or spider 29
supported in the frame 28 and its end oppo-
site the valve bears upon the valve stem, its
function being to counterbalance the press-
ure on the opposite side of the diaphragm
and to open the valve when such pressure
falls below that predetermined. The dia-
phragm-supporting disk 13 is situated on the
side next the springandismade integral with

a socketed stem 26’ which receives one sec-

tion of the valve stem. S

At 37is indicated the valve chestof asteam
eylinder adapted to operate an air compress-
ing or air exhausting device such as indicated
at 32 in Fig. 4 to maintain any desired press-
ure on the side of the diaphragm opposite the
steam valveland inall receptacles communi-
cating therewith. As shown in Fig. 2 when
the pressure rises on the left of the dia-
phragm higher than the desired pressure the
spring is compressed and the valve partially
or fully closed and when the pressure falls
the valve is opened by the spring, the eifect
being to automatically reguiate the supply of
steam to run an air compressorand maintain
approximately constant pressure in the re-
ceptacle for air or other fluids. Substantially
the same operation is effected by the con-

arranged to regulate the pressure in a par-
tial vacuum the spring being designed to open
the valve when the pressure in the fluid re-
ceptacle falls below that predetermined and

which is below that of the atmosphere. The
“valve is instantaneously moved toward its

closed position when the pressure on the vac-
num side of the diaphragm falls below that
for which the device is set and the spring is
adjusted toopen the valve when the pressure

on the vacuum side is at or near the degree

desired. The movements of the valve will
closely follow the slightest fluctuations of
pressure and will so effectnally limit them as
to maintain what may be regarded asa prac-

‘tically constant pressure.

In testing the apparatus the pressure may
be suddenly varied in such manner asto pro-
duce rapid orextreme movements of the dia-
phragm in which case the elastic washer 13
will be useful to prevent injurious or disa-
oreeable pounding. -

The particular formof the diaphragm case,
and the arrangement and mode of eonnect- |

ing the valve stem sections, and the special
form of balanced valve and other parts may

such compressor.

ent, 18—

512,748

be varied provided substantially the same
principles of construction and operation are
preserved. |

We are aware that the water of condensa-
tion upon a diaphragm has been utilized to
open a steam valve connected to said dia-
phragm at intervals to operate a pump said
valve being closed by a spring acting under-
neath the diaphragm whenever the superin-
cumbent water was pumped off. Such con-
struction is not adapted to regulate the ac-
tion of an air and gas compressor by means
of pressure in the receptacle acted upon by
| Further in such construe-
tion the valve stem was prolonged beyond the
valve and the valve casing provided with a
ouniding socket, which latter features are
avoided in the present device in which a pis-
ton 8 is guided in the valve tube itself which
latter has a single valve seat in its end in-
stead of the oppositely sitnated openings of
the prior construction. | '-

We are aware of a prior construection con-
sisting of a pump provided with a steam sup-
ply pipe having a balanced valve and a dia-

‘phragm chamber and weighted lever so ar-

ranged that pressure produced by the pump
acts upon the diaphragm to raise it and the

‘weighted lever with the effect to close the

valve,said valvebeingadapted tobe opened by
the weight. Such eonstruction is not adapted
to pressures below the normalsincesuch press-
ure would permit the atmmosphere or weight
to open the valve and the lower the pump

.pressure the more positively would the valve

be held open, and furthermore in sueh prior
construction no means were disclosed for
maintaining an equable pressure in recepta-
cles such as beer casks otherwise subject to
considerable injurious variations of pressure
from causes outside the apparatus. In the
prior apparatus a subsidiary alr pump oper-
ated stroke for stroke with a main pump was
designed to keep the work of the latter con-
stant by suitable regulation of the steam snp-
ply. Such construction is radically unlike
ours in which the only pump or engine uged
is employed directly to maintain a constant
pressure in a series of receptacles otherwise
subject to considerable variations and in
which said pumpor engine being thesoleone
required must be varied in speed to secure
the object of the invention. |
Having thus described our invention, what
we claim, and desire to secure by Letters Pat-

1. In an apparatus wherein an engine is
employed to maintain a constant pressure in
a closed receptacle or communicating series
of receptacles, the combination of the valve
chamber having steam inlet and outlet, a
steam balanced valve, a diaphragm secured
on the valve stem within a chamber which
chamber on one side of said diaphragm com-
municates with the upper part of a fluid re-
ceptacle, or series of receptacles, and on the
other with the atmosphere, & spring on said
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valve stem arranged to open the valve, and

the engine commumcatlng with said recepta-

cles and adapted to vary the pressure therein
whereby the supply of steam to the engine
can be automatically regulated by the varia-
tions of the pressure orlgmatmﬂ' In said re-
ceptacle and such variations immediately
counteracted by the engine and the valve
opened when required by atmospheric press-
ure; substantially as set forth. -
2. In an appara‘rus wherein an engine is
employed to maintain a constant pressure in
a closed receptacle or communicating series
of receptacles, the combination of the valve
chamber having steam inlet and outlet, a
steam balanced Valve, a curved dmphrawm-
supporting plate, a diaphragmsecured on the
valvestem within a chamber which chamber
on one side of said d1a,phra,frm communicates
with a fluid receptacle, or series of recepta-
cles, and on the other with the atmosphere, a
spring on said valve stem arranged to open
the valve, and the engine communicating with
sald receptacles and adapted to vary the
pressure therein whereby the supply of steam
to the engine can be automatically regulated
by the variations of the pressure in said re-

ceptacle and such variations immediately|
counteracted by the engine and the valve

opened when required by atmospheric press-
ure; substantially as set forth.

3. The combination of the valve chamber |

having each end closed by aremovable serew

plug and having a steam inlet and a steam

outlet, a tubesituated in said chamber adapt-
ed to communicate freely at all times with

- sald inlet, a diaphragm and diaphragm cham-

ber, a frame connecting the chambers, a valve

|

having a seat in said tube and provided with
a piston also within the tube and situated on 40

the opposite side of the tube inlet port, a rod
made in detachable sections one of which car-
ries the valve and its piston, said rod being
connected to the diaphragm and passing
through a stuffing box in one of the screw
plugs and a spring bearing on the rod and on
a part connected to the wall of the diaphragm
chamber; all constructed and combined sub-
stantially as set forth, whereby the parts can
be readily assembled and are made easy of
access.

4. The combination of the valve chamber
having steam inlet and outlet and an interior
tube, a diaphragm and diaphragm chamber, a

45

3¢

frame connecting the chambers, a valvehav- 55

ing a seat in Sa,ld tube, a rod connected to
the diaphragm, a spring bearing on the dia-
phragm chamberand rod and adapted toopen
the valve, the sleeve 20, the nut screw thread-

ed on said sleeve whereby the spring is held 6o -

at one end and whereby its tension may be
adjusted, the diaphragm-holding stem and an

elastic Washer.IS on the valve rod between
sald stem and the diaphragm case to prevent

concussion; substantially as set forth.
In testimony whereof we have signed this
specification in the presence of two SlleGl 1b-

lnﬂ' witnesses.
- CHAS. G, PUFFER
MARION WARREN.
Wltnesses for Chas. C. Puffer:
W. VAN BENSATEN,
M. B. CHICHESTER.
Witnesses for Marion Warren:
(EORGE H. FRASER,
ARTHUR C. I'RASER.
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