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UNITED STATES

PaTeEnT OFFICE.

L

CLINTON W. RUSSELL, OF RICHMOND, VIRGINIA,

ASSIGNOR TO THE RICH-

MOND LOCOMOTIVE AND MACHINE WORKS, OF SAME PLACE.

VALVE DEVICE FOR COMPOUND ENGINES.

SPECIFICATION forming part of Letters P_a.tezi_t No. '548,140, dated October 15,1895,
Appliea;tidn filed April 7, 1894, Serial No. 606,781, (Nomodel)

To all whom it may concern:
Be it known that I, CLINTON W. RUSSELL

‘a citizen of the Umted States, residing at

Richmond, in the county of Henrico and State
of Vlrﬂlllla;, have invented certain new and
useful Improvements in Valve Devices for
Compound Engines, of which the followin g is
a speclfication.

My invention relates to that class of com-
pound engines in which an intercepting-valve
serves to control the receiver-chamber to con-
vert the engine from a compound to a simple
engine; and my invention consists in a cer-
tain arrangement of valves and motors fully
set forth herema,fter, whereby to permit the
changeirom compound tosimple to be effected

mthout the loss of power heretofore resuit-

ing, as fully setforth hereinafter and as illus-
trated in the aecompanying drawinﬂs,- in
which—

Figure 11is a Ionﬂ‘ltudmal section of a com-
pound -engine valve device embodying my
invention and showing the position of the
parts when the engine is working compound;
Fig. 2, the same illustrating the position of
the parts when the engine is working simple;
Kig. 8, the same illustrating the position of

the parts as the admission-valve is opened to

start the engine.

The casing of the valve device is suitably
constructed, and when the device is used with
a locomotwe -engine the said casing may form
part of the saddle of the cylinders. A part
of the said casing is a partition C, containing
the port r, that leldBS the receiver constl-
tuting the port of the 1ntereept1ng~valve A.
Formm'EJF part of the casing are three cylin-
ders B U Z, to which are ﬁtted pistons J, G,

~and D. The piston J is connected with the
hollow stem or sleeve 12, attached to the in-

tercepting-valve A, and in the construction
shown constifutes also the admission-valve
with an annular . beveled face 3, closing
against a narrower beveled face 4 of the cas-
ing te close the live-steam passageH, and the

redueed stem 13 of the pisifon valve J ex-
tends into the cylinder Z and is connected to |

the piston D. Within the hollow stem or

~ sleeve 12 fits a reduction-~valve 'K, consisting -
so of two pistons 16 17, connected by a stem 18,

forming an a,nnula,r port 19,the reduced stem

with the low-pressure engine.

|20 of the reduction-valve passing through
the piston D and through the head of the
cylinder Z, and being provided with a shoul-
der 27 and a collar 28, constituting stops 55
limiting the sliding movement of the reduc-

tion-valve. |
An exhaust or emerwency valve If cloges a

1 port d in the wall of the chamber which com-
municates with the stack,so that when the fo

emergency-valve 1s opened there is a direct

”commumcatlon between the receiver and the

exhaust.
A valve-casing S contains a two-way valve

11 and commumcates through a pipe 13 with 65
the boiler or with any other supply of steam

or air or any other fluid under pressure, and
also communicates with a port 30 of the eylin-
der Z and hasan air-outlet 29. Thecylinder

Z has another port 31, which i3 so arranged 7o

as to be uncovered by the piston D as the in-
tercepting-valve A begins to close the port 7,
and with the port 31 communicates a pipe 8
extending to a port 6, communicating with

the outer end of the cylmder U. Astem ex- 75

tends from the piston G through the head of
the e¢ylinder U and carries a collar 26, be-
tween which and the head of the c}?hnder i8

'arranged a spring 15.
“When steam 1s a,dmltted to the passage H, 8o -

it acts upon the exposed face 3 of the va,lve

J and throws the latter to the right, closing -
the intercepting-valve A and thereby brmg

ing a port w in the sleeve 12 into communi-

atlon with the passage H, admitting steam 85
to a chamber K around the piston reduction-

valve E, and the steam acting upon the face
of the latter having its ﬂ'rea,test area shifts
the valve to the rwht and brings the port 15

into communication with a 'port 10 in the go

sleeve 12, whereby live steam is admitted fo

that section of the receiver communicating
When the

pressure in the other section of the receiver

becomes sufficiently great, it acts upon theé in- 95

tercepting-valve A, throws the latter to the
left, bringing the fa,ce 3 against the seat 4,
cuts off the flow of live steam to the lovx-

pressure engine, and admits the exhaust-
steam from the high-pressure engine to oper- 100

ate the low-pressure engine.
In case of an emergency, where it 1is de-
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sired to operate the engines non-compound

or simple the emergency-valve F should be

shifted to open the exhaust-port d and permit
the exhaust-steam from the high-pressure en-
gine to pass to the stack. It has been found
that if the said emergency-valve opens the
port so as to permit the pressure in the low-
pressure cylinder to become reduced there is
a loss of power just at the moment when it
is most desirable to secure an increase in the
power of the engine, and I therefore provide
means whereby the valves A T may be suc-
cessively operated by the pistons D G, so that
the exhaust-valve or emergency- valve is car-
ried from its seat immediately after the in-
tercepting-valve closes the port 7, thereby
preventing any great decrease of pressure in
the low-pressure c¢ylinder and also opening
communication between said eylinderand the
live-steam passage as the intercepting-valve

reaches its seat, and also affording an escape |

from the exhaust without back-pressure upon
the high-pressure piston immediately after
the port » is closed. These successive oper-
ations of the parts are effected automatically
by the construction shown. Thus, assuming
the emergency-valve F and the admission-
valve J to be closed and the intercepting-
valve to be opened and the engine working
compound, if it is desired to increase the
power by working both the engines as simple
engines the cock of the valve device S 1Is
turned to admit steam to the port 30 of the
cylinder Z, when the piston D will be thrown
to the right, the intercepting-valve will be
closed, and the live steam will pass to the
ehambel of the reducing-valve and thence to
the section of the receiver in communication
with the low-pressure engine. As the inter-
cepting-valve reaches its seat and the live-
steam passage 18 opened, the port 31 is un-
covered by the piston D and steam then
flows through the pipe 8 and port 6 to the
cylinder U and shifts the latter and the
emergency-valve, so as to open the exhaunst-
port d and prevent any accumulation of back-
pressure against the high - pressure piston
after the closiug of the port. r. DBy turning
the valve 11 to open the air-port 10 both pis-
tons G D will be carried to the ounter ends of
their eylinders, owing to the pressure of the
steam within the casing against the piston G
and the greater face Gf the valve A.

While I have illustrated a particular ar-

rangement of parts with a motor-piston for
the emergency-valve and a separate motor-
piston for the intercepting motor-valve with
ports and passages arranged so as to put the

sald motor successively in operation, it will
be evident to those skilled in the art that dif-
ferent motor devices maybe used tosecure this
successive operation. While I have shown
the admission-valve as connected directly

| with this intercepting

_-_.-—

1

-valve, it will be evident
that other arrangements may be employed
without departing from the main features as
regards the successive operations of the in-
tercepting and emergency valves.

I donot elaim, broadly, as my invention the
combinalion of motors with the intercepting
and emergency valves, with means for direct-
ing & motor-fluid to these motors; nor dol
here claim the arrangement of the emergency-
valve to open a direct passage between the re-
ceiver and the exhaust, nor the arrangement
of the interceptiing-valve, valve-piston J, and
reduction-valve within the stem of the inter-
copting-valve, as these features constitute the
subject-matter of a separate application for
Letters Patent, Serial No. 504,939,

It is to be understood that piston D does not
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entirely cut off communication through pipe

30 when in the normal position.

Without limifing myself to the precise con-
struction and arrangement of partsshown and
described, I claim—

1. The combination in a valve deviece for a
compound engine of an emergency valve, an

Intercepting valve, motors connected to oper-

ate said valves, and means for automatically
putting the said motors into operation suc-
cessively, substantially as set, forth.

2. The combination with the intercepting
valve and emergency valve of a compound en-
gine, of independent motors for operating the
said valves, and means for directing a motor

fluid first to the intercepting valve motor and
then to the motor of the emergency valve, sub-

stantially as described. -

3. The combination in a compound engine
valve device, of an emergency valve and mo-
tor therefor having a piston and c¢ylinder, an
intercepting valve and motor therefor having

a piston and cylinder, means for directing a

motor fluid to the cylinder of the motor actu-
ating the intercepting valve and an exhaust
port of the intercepting valve eylinder com-
municating with the admission port of the
emergency .valve cylinder,substantially as set
forth.

4. The combination with an mtelceptmw
valve, of a piston and eylinder,a valve device
communicating with said cylinder and with a
supply of motor fluid under pressure,an emer-
gency valve, and motor therefor having a pis-
ton and a pipe connecting the admission port
of the emergency valve motor and an exhaust
port of the intercepting valve motor, substan-
tially as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscubmg witnesses.

~ CLINTON W. RUSSELL.

Witnesses: -
CHARLES E. I‘os'mR,
G P. KR&MTR
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