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To all whom it may concern:

Be it known that I, JosEPH F. BATCHELOR,
a citizen of the United States, résiding at New
York,in the borough of Brooklyn, in the State
of New York, have invented new and useful

-Improvementsin Valves, of which the follow-

ing is a specification.

This invention relates to valves for con-
trolling the supply of steam or other fluid un-
der pressure to a steam -cylinder, a signal-
whistle, or other device, and more parmcu-
larly to a valve of thiskind which is controlled
by an electromagnet, although my improve-

ments are equally applicable to valves con-.

trolled by manual or other means. An elec-
trically-controlled valve of this character is
shown and described in Letters Patent of the
United States No. 552,811, granted to me
January 7, 1896, In the valve of this patent
the main-valve head is connected with a pis-

. ton operafing in a cylinder which is provided
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in its closed front end with an opening in
which said valve slides, the piston being of
larger diameter than said opening, so that
when the valve is open an annular space or
pocket is left between the closed front end of
the cylinder and the front side of the piston.

When the piston is moved forward to close
the valve, the steam or other fluid leaks past
the piston and fills this space or pocket, form-
ing a cushion which checks the closure of the
valve. In order toavoid this cushioning ac-
tion, it is necessary to provide a vent in the
cylinder in front of the piston for the escape
of said fluid. Thisventis objectionable, how-
ever, because when the valve is closed the
steam or fluid which leaks past the piston es-
capes through the vent.

The prmclpal objects of my invention are
to provide a ventless valve of this type which
is free from the above-described objection
and to simplify and improve the construction
of the auxiliary-valve mechanism which con-
trols the main valve.

- The invention has the further object to pro-
vide simple and convenient means for caus-

" ing the main valve to open slowly or quickly,

as may be desired, and for enabling the valve
to be used with different pressures without

requiring the operating-magnet of the auxil-
iary valves to be changed. .

In the accompanying drawings, Figure 1 is
a sectional elevation of my improved valve,
showing the same closed. Fig. 2 is a frag-
mentary sectional elevation of the auxiliary-
valve mechanisim, on an enlarged scale, show-
ing the position of the parts when the main
valve is open.

seat. Fig. 5 is a cross-section of the valve-
stem in line 5 5, Fig. 1.

Like letters of reference refer to like parts
in the several figures.

A is the easing of the valve; q, its inlet-
chamber, having the branch «'; «? its outlet-
chamber, having the branch ¢®; «*, the usual
diaphragm separating said chambers,' and a’
the connecting-passage formed in said dia-
phragm and provided on the inlet side of the
valve with a valve-seat a®.

Bis the main Va,lve, adapted toclose adamst
theseata®and having suitable gnides or wings
b, which slide in the passage o,

C is a cylinder or ¢ylindrieal chamber pref-
erably formed integrally with the valve-cas-
ing A and opening at its front or inner end
into the inlet-chamber a of the valve-casing.
The rear end of this eylinder is closed by a
removable cap or head C'. In the preferred
construction shown in the drawings the cyl-
inder C projects from one side of the valve-

casing and is arranged at right angles to the

axis thereof.
D is a piston arranged in the eyhnder C
and rigidly connected w1th the main valve B

by a stem d, the valve, piston, and connect~

ing-stem bem g preferably formedin one piece,
as shown This piston is larger in diameter
than the back of the main-valve head, as
shown, so as to present a-greater area to the
fluid-pressure than the valve-head. As the
front or inner end of the cylinder C is not sep-

arated from the inlet-chamber of the valve-

casing A, but opens freely into the same, the
back of the main valve and the front side of
the piston D are exposed to the pressure in
said inlet-chamber,

E is an auxiliary-valve chamber preferably
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Figs. 3 and 4 are vertical sec- .
tions of the exhaust-valve and its removable
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formed integral with-the cylinder C and ex-
tending beyond the outer end thereof. The
inner end of this auxiliary chamber commu-
nicates by a port e with the portion of the cyl-
inder C1in rear of the piston D, while its outer
end opens into the atmosphere through a port
or passage f, formed in a removable cap F,
applied to the screw-threaded outer end of
the chamber, and through a port g, formed in
a removable disk ¢', interposed between said
cap and the outer end of the valve-chamber.
The exhaust-port g is provided at its inner

" end with a valve-seat ¢? against which an
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exhaust-valve h is adapted to close for shut-
tingoff communication between the auxiliary-
valve chamber and .the atmosphere. This
valveis formed on or secured to a sliding stem
I/, which extends centrally through the aux-
iliary-valvechamber, the adjacent wall of the
cylinder C, the inlet-chamber of the valve-
casing, and a stuffing-box 4. Communication
is normally established between the rear por-

. tion of the cylinder C and the inlet-chamber

of the valve-casing by the port e and by lon-
gitudinal grooves or passages 7, formed in the
surface of the stem A’ and extending from
said inlet-chamber to said auxiliary-valve
chamber.

% is a second or supply valve, also mounted
on the valve-stem A’ and adapted to close
against a seat k', formed at the inner end of
the auxiliary-valve chamber around said
stem, so-as to prevent the steam or other fluid
from passing from the grooves or passages j
intothe auxiliary-valve chamber and into the
cylinder C, behind the piston D, when said
valve is seated, while permitting the same to
enter the cylinder behind the piston when
said valve is open.

The supply and exhaust valves /2 k& are so
arranged on the valve-stem /' that the sup-
ply-valve is open when the exhaust-valve is
closed, as shown in Fig. 1, and so that the
supply-valve isclosed when the exhaust-valve
isopen, asshown in Fig. 2. By this construec-
tion and arrangement when the partsareinthe
normal position (shown in Fig. 1) the steam
or fluid under pressure is permitted to exert

its pressure against both sides of the piston-

as well as against the back of the main valve
B. The pressure on opposite sides of the pis-
ton is thus balanced and the main valve is
held to its seat by the pressure against the
back thereof. When itis desired to open the
main valve, the supply and exhaust valves &
Ic are shifted to the position shown in Fig.
2, whereby communication between the inlet-

chamber of the valve-casing and the portion.

of the eylinder C behind the piston is inter-
rupted and communication between the rear
portion of the eylinder and the atmosphere
is established. ~ The steam behind the piston
is now allowed to exhaust from the eylinder
C through the auxiliary-valve chamber and
its exhaust-port, and as the area of the piston
exceeds that of the main valve the overpres-

sure against the front side of the piston forces
the latter and the main valve B connected
therewith toward the rear end of the eylinder
C, thereby opening the main valve and allow-
ing the steam or other fluid to pass to the
whistle or other contrivance controlled by the
valve. In order to close the main valve, the
auxiliary valves b k are again shifted to the
reverse position shown in Fig. 1, whereby the
exhaust-port of the auxiliary-valve chamber
is closed and the supply ports or passages j
leading to the rear portion of the cylinder C
are opened. . The pressure on opposite sides
of the piston is now again balanced and the
main valve is closed and held to its seat by
the pressure against its rear side.

By this improved construction no cushion
can be formed in front of the piston and the
necessity of providing a vent in the cylinder
in front of the piston is therefore obviated,
thus preventing the leakage of steam from

the valve resulting from the presence of such -

a vent and obtaining a perfectly-steam-tight
construetion when the main valve is closed

and also preventing freezing of the valve in

winter.

The auxiliary valves may be operated man-
ually, if desired, by means of a cord I, con-
nected with an elbow-lever/',which bears with
its inner arm against the projecting end of
the valve-stem or by other suitable means.
These valves are, however, preferably oper-
ated by an electric magnet M, the armature
m of which is secured to the valve-stem 7'
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and which is included in an open cireuit con- -

trolled by a suitable manual or automatic
switch, an ordinary Morse key n being shown
in the drawings for this purpose. The electro-
magnet is arranged in a suitable case o, se-
cured to one side of the valve-casing A, and
the valve-stem 7' extends through an opening
formed in the bottom of said case and through
the connecting-bar p of the magnets. The
auxiliary valves are normally held in their
proper position for causing the seating of the
main valve by a spring ¢, applied to the valve-
stem between the connecting-bar, and a nut
or adjustable collar ¢', applied to a screw-
threaded portion of said stem. When the
cireuit is open, the auxiliary valves are held
in the normal position (shown in Fig. 1) by
the spring g, while when the circuit is closed
the armature is attracted by the energized
magnet, shifting the auxiliary valves to the
reverse position shown in Fig. 2 and opening
the main valve.

The opening movement of the main valve
is limited by a lug 7, projecting from the rear
side of the piston D and adapted to strike
against an adjustable stop 7' on the head of
the eylinder C. This stop preferably consists
of ascrew or boltarranged in a serew-threaded
opening formed in said head, as shown. By
this means the extent of the opening move-
ment of the main valve B can be regulated
in accordance with the size of the steam-pipe
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connected with the valve, a small pipe requir-
ing agreater shut-off of the passage controlled
by said valve than a large pipe. For-exam-
ple, if a three-inch valve is used on aene-inch
steam-pipe said passage must be throttled so
that a one-inch volume of steam is allowed to
pass through the valve in order to cause the
steam to be diverted through the supply-pas-
sage j and port e into the rear portion of the
eyhnder C.

By changing the size of the exhaust-port of
the auxiliary-valve chamber the main valve
may be caused to open slowly or quickly, as
desired, a small exhaust-port causing the
same to open slowly and a larger one allow-
ing it to open quickly. To facilitate this
chanwe in the size of the exhaust-port, the
disk ¢/, cont;umntr the exhaust-port g and the
valve-seat ¢ is made removable, so that an-
other similar disk having a larger or smaller
exhaust-portcan be 1'eadi1y substituted there-
for. By employing such removable disks

" with different-sized valve-seats in connection

with a conical exhaust-valve the important
advantage is gained of enabling the valve to
be used with a high or a low pressure of
steam without requiring the magnet to be
changed. When the valve-seat in the disk
is of such a size that a portion of the bev-
eled face of the valve is. exposed above the
seat in ‘the closed position of the valve, as
shown in the drawings, the pressure in the

auxiliary - valve chamber impinges against-

said exposed portion and tends to lift and un-

seat the valve, thereby aiding the magnet in

opening the valve when the circuit is closed.
This lifting power or pressure increases in
proportion to the area of the exposed portion
of the beveled face, and by employing a disk
with a valve-seat of greater or less diameter,
as shown in Figs. 3 and 4,a correspondmcrly
larger or smallel area of the beveled face is
exposed and a corresponding lifting power
obtained. The resistance to the movement
of the valve-stem is greater undeér a high
pressure than under a low pressure, and
when the pressure is high a disk with a com-
paratively small valve-seat is employed for
obtaining a correspondingly greater pressure
to supplement the lifting power of the mag-
net, while when the pressure is low a smaller
amount of additional power is sufficient to

.enable the magnet to open the valve and a

disk with alarger valve-seat is therefore used.
By thusutilizing the luid-pressure against the
exposed under side of the exhaust-valve to
supplement the power of the magnet and va-
rying this pressure by the use of different-
sized interchangeable valve-seats the same
magnet can be employed for adapting the
valve to different pressures, and the magnet
may therefore be a permanent part of the
valve.

When the area of the back of the supply-
valve exceeds that of the exhaust- Valve, as
shown in the drawings, the pressure in the

.auxiliary-valve chamber has a tendency to
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close the supply-valve and open the exhaust-

valve. To prevent this, the tension of the
spring q is regulated fo overcome the excess
of pressure duetothe differentialareasof said
valves.

By extenduw the valve-stem A’ throughthe
valve-case into the atmosphere, as- shown in-
stead of terminating the same within the in-
let-chamber ¢’ the end of the valve-stem is
relieved from the steam-pressure to which it
would otherwise be subjected. - The stem can
therefore be shifted more easily and a smaller
magnet and a correspondingly lighter cur-
rent can be employed for operating the stem
than would be required if the magnet had to
overcome the resistance of steam-pr essure
against the end of the stem.

“In my improved valve the auxiliary-valve
chamber is formed integral with the valve-
casing A or the cylinder C, producing a sim-
ple and economical construction and avoid-
ing joints between these parts.

I claim as my invention—

1. The combination with a valve-casing
having inlet and outlet chambers and a dia-
phragm separating said chambers and having
a passage, of a main valve applied to said pas-
sage on the inlet side of the valve-case and
havmv itsrearside exposed to the pressurein
said 1nle13 chamber, a cylinder closed at its
rear end and opening at its front end into
saidinlet-chamber, a piston of larger diameter
than said main valve arranged in said eylin-
der and connected with said valve, said eylin-
der being wventless on the front side of said
piston, supply and exhaust passages leading
from the rear portion of said eylinder to the
inlet-chamber of the valve-casing and the
atmosphere,respectively, and auxiliary-valve
mechanism controlling said supply and ex-
haunst passages and operating to open said sup-
ply-passage when the -exhaust-passage is
closed and to close said supply-passage when

‘the exhaust-passage is open, substantially as

set forth.

2. The combination with a valve.- casing
having inlet and outlet chambers and a dia-
phragm separating said chambers and having
a passage, of a main valve applied to said pas-
sage on the inlet side of the valve-case and
baving itsrear side exposed to the pressure in
said inlet-chamber, a cylinder closed at its
rear end and opening at its front end into
said inlet-chamber, a piston of larger diameter
than said main valve arranged in said cylin-
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der and conunected with said valve, an aux-

iliary-valve chamber communicating with the
rear portion of said cylinder and provided
with an exhaust-port, a supply-passage lead-
ing from theinlet-chamber of the valve-casing
to said auxiliary-valve chamber, supply and

-exhaust valves controlling said supply-pas-

sage and said exhaust-port, respectively, and
arranged to open said supply-passage when
the exhaust-port is closed and to close said
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passage when the exhaust-port is open; and
means foroperating said valves, substantially
as sef forth.

3. The combination with a valve- casing
having inlet and outlet chambers and a dia-
phragm separating said chambers and having
a passage, of a main valve applied to said pas-
sage on the inlet side of the valve-case and
having its rear side exposed to the pressurein
said inlet-chamber, a cylinder closed at its
rear end and opening at its front end into
said inlet-chamber, a piston oflarger diameter
than said main valve arranged in said cylin-
der and connected with said valve, an aux-
iliary-valve chamber communieating with the
rear portion of said cylinder and provided at
itsinner end with a valve-seat and in its outer
portion with an exhaust-port, a sliding valve-
stem provided with a supply-passage extend-
ing from the inlet-chamber of the valve-cas-
ing tosaid auxiliary-valve chamber, a supply-
valve applied to said stem and adapted to
close against the seat at the inner end of the
auxiliary-valve chamber, and an exhaust-
valve also carried by said stem and control-

- ling said exhaust-port, substantially as set
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forth.

4. The combination with a valve-casing
having connected inlet and outlet chambers
and a main valve controlling the passage of
the fluid from the inlet to the outlet cham-
ber, of a cylinder containing a piston con-
nected with said main valve and having its
rear portion normally in communication with
the inlet-chamber of the valve-casing, anaux-
iliary-valve chamber connected with the rear
portion of said eylinder and having a remov-
able head or disk provided with an exhaust-
port, and a valve applied to said port, sub-
stantially as set forth.

5. The combination with the inletand ont-

“let chambers of the valve-casing and the main

valve, of a cylinder containing a piston which
isconnected with the main valve,an auxiliary-
valve chamber connected with the rear por-
tion of said cylinder and with said inlet-
chamber, a removable disk arranged in said
auxiliary-valve chamber and having a con-
ical valve-seat and an exhaust-port leading
from said seat to the atmosphere, said disk
being adapted to be interchanged with a simi-
lar disk or disks having different-sized valve-
seats, a conical exhaust-valve applied to said
valve-seat and having a beveled face of
greater depth than said seat, whereby a por-
tion of said face is exposed to the pressure in
said valve-chamber when the valve is seated,

“and an electromagnet included in a suitable

4 620,829

¢ircuit and hHaving its armatire connected
with said exhaust-valve, substantially as set
forth. .

6. The combination with a valve-casing
and a main valve, of a cylinder having its
rear portion normally in communication with
the inlet-chamber of the valve-casing, and
containing a piston which is connected with
the main valve, an auxiliary-valve chamber
formed integrally with said cylinder and com-
municating therewith and provided at its
outer end with a removable head or cap hav-
ing an exhaust-port, and a valve controlling
said port, substantially as set forth.

7. The combination with a valve-casing
having inlet and outlet chambers and a dia-
phragm separating said chambers and having
a passage, of a main valve applied to said
passage on the inlet side of the case and hav-
ing its rear side exposed to the pressure in
said inlet-chamber, a cylinder opening at its
front end into said inlet-chamber, a piston of
larger diameter than said main valve ar-
ranged in said eylinder and connected with
said valve, an auxiliary-valve chamber com-
municating with the rear portion of said ¢yl-
inder and provided with an exhaust-port, a
supply-passage leading from the inlet-cham-
ber of the valve-casing to said auxiliary-
valve chamber, supply and exhaust valves
controlling said supply-passage and said ex-
haust-port, a valve-stem carrying said valves
and extending through said inlet-chamber
into the atmosphere, and an electromagnet
having its armature connected with said
valve-stem, substantially as set forth.

8. The combination with a valve -casing
having connected inlet and outlet chambers
and a main valve controlling the passage of
the fluid from the inlet to the outlet chamber,
of a cylinder containing a piston which oper-
ates said main valve and which is larger in
diameter than said valve, supply and exhaust
passages leading from the rear portion of said
eylinder to the inlet-chamber of the valve-
casing and the atmosphere respectively, aux-
iliary-valve mechanism controlling said sup-
ply and exhaust passages, and an adjust-
able stop arranged tolimit the opening move-
ment of said main valve, substantially as set
forth.

Witness my hand this 6th day of August,
1898.

JOSEPII F. BATCHELOR.

Witnesses:
CARL If. GEYER,
E. R. DEAN.
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