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SPECIFICATION forming part of Letters Patent No. 784,354, dated March 7, 1903.
Application filed July 18, 1904, Serial No, 217,103,

To all whom it My concern: _
. Beit knownthat I, JaMEs H. SEwALL, aciti-
zen of the United States, residing at ICeene,
in the county ot Cheshire and State of New
5 Hampshire, h.;u«e invented a new and useful

Improvement in Means for Operating ()ylm-
der-Cocks, ot which the following is a speci-
Qcation.

In Letters Patent No. 757,146, granted to
to Richard P. C. Sanderson Apnlli%, 1904, there

is described a differential automatic IL]]eJ[-
valve for locomotwe-engme cylinders. The
purpose of this valve is to relieve the cylinder
automatically when there is a sudden excess of
15 pressure, two of these valves being used for
each cylinder, one on-each sjide of the piston,
and each valve being maintained 1n position
either open or closed and operated accord-
ing to the relative pressure on the two sides
of the valve. 1 have found that such a valve
when slightly modified as to 1ts connections
and in 1ts size 1s useful to take the place of
the ordinary cylinder-cock. Such cocks are
usually operated by means of levers and con-
necting-rods running from the cab of the lo-
comotive to the eylinder; but by means of an
operating-valve such as I shall hereinafter de-
scribe the opening of the cylinder-cocks may
be controlled by alr-pressure or in some simii-
lar way tfrom a single point in the cab, the
valves preferably being all connected to be
operated by one such act of the engineer.

My 1nvention will be understood by refer-
ence to the drawings, in which—

Figure 1 1s a longitudinal section of an op-
erating-valve embodying my invention:; Fig.
2, a corresponding section of a cylinder-cock
to be operated thereby: Fig. 3, a cross-section
on the line 3 3 of Fig. 2; Kig. 4, a plan show-
ing an arrangement of the operating-valve
with reiation to the cylinder-cocks:; and Fig.
5, a Tront elevation showing the preferred ar-
rangement of the operating-valve with rela-
tion to the cylinder-cocks, these last two figures
being diagrammatic so far as the locomotive
1tself 1s concerned.

A A are the cylinders, B B are the cylin-
der-cocks, and C the operating-valve, all as
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pipe ¢.

shown 1n Figs. 4 and 5, {6 being pipes con-
necting cach cylmdex _cock with a couplmﬂ b 50
J®.  From the coupling /" a short pipe 4* runs
to the coupling /%, and from the coupling §* a
piped” runsto a coupling 4’, which is connected
by a pipe /' with the coupling 4'. A pipe ¢
connects the coupling 4" with the controlling-
valve, and a pipe ¢ connects the controlling-
valve with the compressed-air supply in the
cab when 1t 1s provided with a suita,ble reliet-
cock. (Not shown.) A pipe ¢’ connects the
operating-valve with any live-steam passage
in the engine.

The cyhndel -cock 1s a dlﬁel ential valve—
that 1s, one side of the valve has a larger area
than the other—and the position of the valve
within its casing 1s dependent upon the rela-
tive pressures of the two sides of the valve.
The operating-valve has two pistons arranged
with differential areas to operate in a similar
manner. The operating-valve comprises a
casing D, having a passage partially througel
1t. The dmmetu of one end of this passage
is much larger than the other, and for con-
venience I shall call the end ot the e.;mno
holding the larger chamber the " upper " end.
1t forms a chamber «, within which slides &
piston formed by the packing E, which is
clamped between the collar £ and a nut 7' on
the valve-rod F. The lower end of this col-
lar 7 rests upon a second packing (x, which
serves as a piston adapted to slide in the re-
duced chamber ¢, these two pistons by their
difference in area enabling the valve H, which
1s carried by the valve-rod ¥, to be kept closed
agalnst a heavy pressure by a 1ess pressure act-
ing on the larger area of the piston I, as will be
described below. The valve H 1s, as shown,
an enlargement of the end of the rod F, and its
lower end 1s beveled to fit a valve-seat H', sur-
rounding the pertforationinthe diaphragm H-*
The upper end of the casing D is closed by a
cap D', having means, such as a projection ',
by which it may-be screwed onto the casing,
and it is perforated, as at J, to receive the air-
The cap D' 1s also provided with a
ring ¢°, which projects inwardly therefrom.
The lower end of this ring forms with the-nut
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J" a stop for the valve when moving in a di-
rection away from the valve-seat H', and it is
notched, as at ¢*, so that when the valve is
open and the nut /' engages the ring air un-

5 der compression can pass from the pipe ¢ and.
opening J Into the chamber d, so as to move

. the piston K and close the valve H. A dia-
phragm H” divides the lower chamber of the
casing Into two parts £ £', from one of which

1o 1s an outlet I, threaded to receive the end of
the pipec®. Anoutlet X' from the other cham-
ber is threaded to receive the end of the pipe
c. A small passage /° connects the chamber

- & with the upper portion of the chamber ¢,

15 and 2 passage * connects the chamber ¢ with
the diaphragm below the piston E.

The cylinder-cock in its preferred form is

shown in Fig. 2, and it consists of a main cas-
ing L, having a seat at m for the valve M and
‘20 providing avalve-chamber /,within which.the

valve moves. The casing L is provided with.

an opening L/, which connects the lower end
of the chamber/ with one end of the pipe ¢,

and an opening L”, near the valve-seat m, which

25 connects with the atmosphere. The lower

end of the casing L. is provided with a screw-

plug L°, by means of which 1t is closed, this

plug being provided with a boss ' to allow

a steam-space below the valve when 1t is open.

30 The upper end of the casing is provided with

a coupling N, by means of which it is con-

nected to a threaded connection N’, which

screws into a suitable opening in the eylinder.

The valve M is packed, as at 7/, the packing

35 being held in place by means of a nut .’

which 1s provided with passages .’ there-

through, and a passage /" is provided, connect-

ing the passage L. with the chamber /. It

will be seen that this valve also is a differen-

40 tial valve, in that its packed or lower portion

1s of larger diameter than the seat 72 which it
closed.

Asshown, and as stated above, there are two

of these cylinder-cocks to each cylinder, and

45 when they are connected with the operating-

valve in the manner indicated in Figs. 4 and

5 their operation is as follows: To illustrate

the mode of operation of these various parts,

we will assume that air-pressure of seventy

50 pounds 1s available to control the operating-

valve and that the steam-pressure 1s two

hundred pounds and that steam at this pres-

sure not only passes through the operating-
valve to the under side of the cylinder-cock,

55 but also acts upon the upper side of the valve
when 1ts end of the eylinder 1s filled with
steam. The introduction of steam through
the pipe ¢* to the operating-valve (there being

- no air-pressure on top of the piston E) will
6o cause the valve H to be lifted, owing to the
- unbalanced steam-pressure under the piston
(. 'This will open the passage through the
diaphragm H* and steam continuing through
the pipe ¢ will enter the passage L/ in the cyl-

05 inder-cock. The steam will pass under the

[
<.

| valve M, which is resting upon the boss m*

and owing to the larger area of the packing
' the steam-pressure on that side of the valve
will overcome any pressure coming from the
cylinder through the connection N’ and close
the valve. Thiscondition—viz.,theoperating
valve being open and the cylinder-cock being
closed —1s the normal condition of these parts.
The cylinder-cock will of course open auto-
matically to relieve any undue pressure in the
cylinder, and any water of condensation or
other disturbing element will pass out through
the outlet L# the valve M immediately closing
when this pressure has been relieved. The
alr - pipe ¢ preferably connects the operat-
ing-valve with the air-brake supply, in which
pressureis maintained at, say, seventy pounds.

-When the engineer wishes to open the cylin-

der-cock, he accomplishes his purpose by turn-
ing the air-cock in the pipe ¢, thus allowing
air under pressure to pass in through the
opening J and through theslots in the under
edge of the ring ¢° into the chamber ¢ and
cause the piston to close the valve H against
1ts seat H', and thus shut off the steam from
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the opening K. This operation opens the

passage 4°, by means of which the steam al-
ready in the pipe ¢ finds a vent through the

chamber g and the chamber ¢ and outlet £°.
The pressure on the underside of the valve M in

the cylinder-cock is thus reduced below the
pressure In the cylinder, and the valve M is
opened, and the cylinder will then be blown out
through the passage opened by the valve M
and the opening 1. When the cocks are to be
closed, the air-pressure is cut off by means of
any form of relief-cock which will at the same
time reduce the pressure in ¢, and the steam
passing from ¢* through the inlet K lifts the
valve H by means of the piston (3, there being
no opposing pressure, the opening «* in this
case serving to prevent a vacuum under the
piston K. The steam - passage through the
diaphragm H"is thus opened and the parts as-
sume thelr original position.

I have described the operation of but one
of the cylinder-cocks B:; but it will be under-
stood that all operate in the same manner, the
increase or reduction of air-ppessure in the
operating-valve causing the operation of all
of the eylinder-cocks simultaneously, so that
by the operation of a single air-cock in the
cab the engineer has the operation of the cyl-

inder-cocks entirely within hiscontrol. Itis

also evident that instead of automatic means
tor controlling the valve H any mechanical
means may answer, in such case this single
valve with the steam-pressure behind it con-
trolling the cylinder-cocks of each cylinder
and taking the place of the two or more lever
connections now common.

The operating-valve above described is of
simple construction. I do not herein mean to
limit myself solely to this form of valve, al-

- though 1t 1s the best now known to me for the
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purpose. It isevident that the structure com-
prising the rod F, with its pistons E and G,
18, 1n fact, a single piston, the opposite faces of
which bemo of different areas and working 1n
chambers of different dmmeters enable the pis-
ton to be properly termed a dlﬁerentlal pis-
ton” by analogy to the term °‘differential
vaive’ asapplied tosuch a valveas the valve M.

What I claim as my invention is—

1. A cylinder-cock having a differential
valve adapted to be normally closed by pres-
sure on 1ts larger area, in combination with a
fluid-passage connected with the larger side of
sald valve, and means located in said fluid- -pas-
sage adapted to cut off the pressure theretrom
and allow said cylinder-cock to open, as set
forth.

2. A series of cylinder-cocks each having a
differential valveadapted to be normally cloeed
by pressure on its larger area, in combination
with a series of connecting fluid-passages all
connected together and toa common fluid-sup-
ply pipeatoneend, the other end of each fluid-
passage being connected with the larger side
of said valve in said eylinder-cock, and means
located in said common fluid-passage adapted
to cut off the pressure in said passage and al-

low all of said cylinder-cocks to open, as set
forth.
<)

An automatic operating-valve compris-
Ing a steam-passage, a perforated diaphragm
dividing sald passage, a valve adapted to close
said perftoration, and means toclosesaid valve
comprising a differential piston, whereby a

tomatic operating-valve therefor,

pressure on the larger area of said piston will
close said valve, as “described.

4. In an automatic operating-valve for cyl-
inder- cocks a steam-passage, a perforated dia-
phragm crossing said passage, a valve adapted
to close the per forations in said diaphragm and
provided with adifferential piston, whereby it
may be opened by steam in said passage, and
closed by pressure exerted on the opposite side
of sald piston from said steam-passage, as de-

seribed.

5. In combination, a cylinder- eocL, an au-
luid con-
nection betweenlsald cock and md valve, and
a differential piston for operating said valve.

6. Inanautomatic operating-valve, a steam-
passage, a perforated diaphragm crossing said
passage, a stem having a differential piston
mounted on one end thereot a valve mounted
on the other end of said Stem and adapted to
close the perforation in said dmphmﬁ'm and
sultable connections whereby pressure may be
delivered to either face of the differential pis-
ton to operate the valve, as described.

7. An automatic Opemtino valve having a
steam-passage, a valve to close said passage, a
differential piston to operate said valve, and
means to relieve the pressure on one side of
sald valve when said valve is closed, as de-

seribed.
JAMES H. SEWALL.
In presence of—
JouN E. ALLEN,
Epwarp L. (zay.
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