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UNITED STATES

PATENT OFFICE

TIIOMAS D. SMITH, OF WILKES-BARRE, PENNSYLVANIA.

CYLINDER RELIEF-VALVE.

SPECI'FICATION forming part of Letters Patent No. 644,151, dated February 27, 1900,
Application filed Mmy 29,1899, Serial No,717,814. (No model.)

To all whom it may concern:

Beitknown that I, THOMAS D. SMITH, a ¢iti-
zen of the United States, residing at Wilkes-
Barré, in the county of Luzerne and State of
Pennsylvania, have invented certain new and
useful Improvements ‘in Cylinder Relief-
Valves, of which the following is a specifica-
tion. - | |

This invention consistsof various improve-

ments in cylinder drainags and relief valves
and their application to steam-engines, which

will be desecribed in detail in the following
specification, reference being had to the ac-
companying drawings, in which—

Figure 1 is a sectional view of a steam-en-
gine cylinder, including a sectional view of
theimproved drainage and relief valves. Kig.

2 18 a sectional view of the drainage and re-

lief valves, showing the partsina different po-
sition. Ifig. 3 1s a sectional view of a modi-
fication, showing the relief-valves in a casing
separate from the drainage-valves, and Fig.

4 is a sectional viewshowing the drainage and

relief valves applied to a compound engine.

Referring to Figs. 1 and 2 of the drawmo's
1 indicates the cyhnder of an ordinary stea,m-
engine; 2, the piston; 3, the piston-rod; 4,
the ‘steam-ehest, and 5 the valve. At the
ends of the lower side of the cylinderaretwo
drain-pipes 6 and 7, which lead to a drainage
and relief valve casing A. Within the cas-
ing A are arranged two cyhndl ical valves 9 92,
whwh seat upon openings or ports 10 107, lead-
ing from the upper part of the valve-casing
to an outlet 11. The valves 9 92 are held
apart by stems 12, which abut against each
other, the valves bemﬂ farther apart than
their seats, with the effecb that at least one
valve 18 always unseated. Normally the
valves 9 9* are held off their seats bysprings
13, both valves being held open in the central
pocutlon This is the position that obtains
when the engine 1s stopped, in which case the
drainage is free to run from both ends of the
evlmder through the Va,lve casing A to the
outlet 11.

T'he operation of the drainage- valve above

described is as follows: When steam is ad-
mitted to one end of the engine-cylinder, it
passes down through the dmin-pipe 6 at that
end and back through a port 14 to the cham-

ber 15 at the rear of the valve 9 at the cor- |

| responding end of the valve-casing.

The

pressure on the valve-piston 9 closes it, and
the valve 9* at the opposite end is simultane-
ously opened, permitting the drainage from
the exbausting end of the eylinder to pass out
chrough the pipe 7 and exit 11.
sure is introduced at the opposite side of the
engine-piston, the valve 9 is closed and the
valve 9 opened, thus permitting the drainage
to pass ffom the opposite end of the cyhnder
In this manner the valves 9 and 9* recipro-

cate simultaneously with the engine-piston

and thedrainage-ports are always open atthe
proper times. When the engine 1s stopped,

When pres-

55

6o

the springs 13 force the valves into the mid-

dle position, thus opening both valves and
permitting the water of condensation to run
freely from both ends of the cylinder.
When steam is shut off from the cylinder
of the engine and the engine at the same time
reversed, the engine d,cts as a pump, and the
dra,maﬂ'e-va,lves a,bove described donotserve
to Ieheve the pressure caused by the coms-
pression of the air and waterin the cylinder,

such compression serving to close the valve

9 or 9* at the end which requires relief. In
{his condition of affairs the water of conden-
sation and compressed air would be confined
in the cylinder in front of the advancing pis-
ton, and damage might be done if no outlet
were provided forit. ThlS condition of affairs
also arises when the engine is running under
its own momentum, the steam being cut off.

In order to pr ovide an outlet for this water
and for any air which may be in the eylinder
and might be highly compressed at the end
of the stroke, I provide a relief-valve 16

which seats on an opening 17 in the partition
18, which separates the inlets of the drainage-
pipes 6 7 in the valve-casing A. To the re-
lief-valve 16 is connected a large piston 19,
which is subject to the internal pressure in
the casing, and a smaller piston 20. When
the engine is running forward, the valve 16
is closed upon the seat by live-steam pres-
sure on the piston 20, said pressure being

conveyed through a pipe 21, leading from the
supply - pipe 222,

When the engine 18 re-
versed and compression takes place ahead of
the engine-piston, the pressure is transmitted
through the pipe 6 to the piston 19, raising
said piston and opening the valve 16, which
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permits the water of condensation or com-
pressed gases to escape through the partition
18 and the valve 9* to the outlet-pipe 11.

Should unduoe compression take place at the
other end of the engine-cylinder, the water
and compressed gases would escape through
the pipe 7, and the pressure on the under side
of the valve 16 would raise the valve, thus
permiiting the water and compressed gases
to escape 1n the opposite direction through
the partition 18 and thence to the outlet-pipe
11,1t being understood that in this condition
of affairs the valve 9° 1s closed and the valve
J opened. It may also happen in starting
or running under normal conditions that the
quantity of water in the exhaust end of the
cylinder may be
pass through the drainage-valve on that side
during the stroke of the piston. In that
event the pressure on the exhaust side would

‘become so great as to cause the drainage-

valve on that side to close and force the valve
on the steam side open. The excessive pres-
sure would then open the relief:valve, per-
mitting the water to pass out thmun'h the
dlamaﬂ'e valve on the steam side until the

- pressure on the exhaust side fell below the
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pressure on the steam side.

The pipe2lisprovided with asuitable valve
arranged to open automatically when the
throttle-valve is opened and to close when the
throttle-valve is closed. As shown is Fig. 1,
this Vz-;,lve“'consists of a piston 22, sliding 1in a
casing 23. The piston 22 is norma]ly drawn

to the left by a spring 24, which is introduced

between the valve-casing and a disk 25 on the
end of the valve-rod 26. When steam is shut
off, the throttle-valve lever 27 strikes the end
of the valve-stem 26 and compresses the spring
24, 1he Valve 22 moving over into the position
S]lOWIl in Fig. 1 and closmﬂ* the pipe 21.

steam to the cylinder the spring 24 auto-
matically opens the valve 22 and steam is ad-
mitted through the pipe 21 to close the valve
16, thus restoring the relief-valve to its nor-
mal condition. When the pipe 21 is connect-
ed to the supply-pipe back of the throttle-

valve, the piston 22 serves to cut off and ad-

mit steam through the pipe 21, as described,
tooperate the valve 16. When however, the
pipe 21 is connected to the supply- -pipe be-
tween the throttle-valve and the engine, as is
the case in Fig. 1, the admission of steam to

said pipe will “be controlled by the throttle-

valve alone. In this case, however, it isalso
necessary to close the valve 92 wh en the
throttle-valve is closed, in order to prevent
compressed air which escapes past the slide-
valve 5 from passing around through pipe 21
to the upper end of the piston 20 and to open
sald valve 22 when the throttle-valve is
opened, so that the steam-pressure may be
applied to close the valve 16.
The piston-valve 22 is formed with an open-

ing 31, extending lon gitudinally through it,

:zmd an outlet-plpe 32 1s let into the forward

so great that it cannot all

As
soon as the throttle valve i1s moved to admit

| der.

644,151

| part of the casing, so that when the valve 22

is closed so as to shut off the live steam the
steam remaining in the pipe 21 between said
valve and the piston 20 may escape. With-
out this provision the steam within said sec-
tion of pipe would tend to press the valve 16
to its seat until condensation took place with-
in the pipe. The outlet 32 is so situated in
the casing that when the piston 22 is forced
outward to its full extent by the spring 24
the piston will close said outlet, as shown in
Fig. 4.

T preterably place a spring 30 under the pis-
ton 19 to raise the valve 16 when the steam

is shut off. Without this spring a vacuum
caused by the piston when running idle would

tend to hold the valve to its seat. When the
engine is running without steam, the valve
bemfr raised by the spring per mits a free flow
of air to and from the 0pp051te sides of the
piston through the opening in the partition,
and the drain-valves also permit the drainage
to flow outward through the ports.

T'he endsof the casing containing the valves
and 9*are closed bycircularscrew-caps 27 28,
which ean he removed to obtain access to the
valves. Thesecapsare cup-shapedandserve
to hold the springs 13. They are also pro-
vided with inwardly - projecting stops 29,
against which the valves 9 and 9* abut.

In Fig. 3 I have shown the relief-valve 10
in a casing 38 separate from the casing con-

taining the drainage-valves, the opposite ends

of the casing 38 being connected to the drain-
pipes 6 and 7 by pipes 39 and 40 and the valve
16 being seated in an opening in the partition
18*, interposed between the openings of the
pipes. 'T'he operation is the same as in Figs.
1 and 2, except that the compressed air when
the engine is running idle and the drainage
when there is excessive pressure on either end
of the cylinder will pass through the pipes 39
and 40 and the casing 38.

In Fig. 4 I have shown the application of
my drainage and relief valves to the eylinders
of a compound engine. In thisfigure B rep-
resents the high-pressure cylinder and Cthe
low-pressure eyhndel A drainage and re-

- lief valve casing A’ is connected to the oppo-
~site ends of the high-pressure cylinder by a

fm ward dmm—plpe 6* and a rear drain-pipe

*, and a casing A® is connected to the oppo-
91te ends of the low-pressure cylinder by a
forward drain-pipe 6° and a rear drain-pipe
7°. The casing A®is the same in construc-
tion as the casing A in Fig. 1, and the cas-
ing A’ is b1m11a1]y constr ucted except that a
pmmtmn 34 is arranged within ‘the casing be-
tween the ports 10 a,ud 10%, so that the d1 ain-
age from the forward and rear drain-pipes
will pass out through independent outlets 37
and 33 into the pipes 35 and 36, respectively,
connected to said outlets. The pipe 36is con-
nected to the forward drain-pipe 6° of the low-
pressure cylinder, and the pipe 35 is con-

nected to the rear drain-pipe 7° of said cylin-
The pipe 21 and its valve 22 are ar-
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ranged the same as in Fig. 1, except that said |

pipe 18 extended so as to supply pressure to

- the pistons 20 of both relief-valves.

IO

20

30

35

40

45

55

In operation when the engine is running
under steam-pressure and the pistons mov-
ing toward the rear of the ¢ylinders the drain-
age from the high-pressure cylinder passes
through the pipe 72, port 10* in the casing A/,
and pipe 36 to the forward drain-pipe 6° of
the low-pressure ¢ylinder.
that steam is being admitted to the forward
ends of the cylinders the port 10 in the casing

‘A® will be closed and the drainage from the

pipe 86 will back up in the pipe 6°-and if suf-
ficient in quantity will enter the c¢ylinder C.
In the meantime the drainage from the rear
end of the low-pressure cylinder will find an
outlet through its drain-pipe 7° and port 10°
of the valve-casing A®. Upon the return or
forward stroke of the pistons the steam be-
ing admitted in the rear of each piston will
close the drainage-valves 9* and open the
valves 9. Thedrainage which haspreviously
passed from the rear end of the high-pressure
cylinder through the pipe 36 and into the
pipe 6° will then pass out through the port 10
of the casing A® together with the drainage
from the forward end of the low-pressare cyl-
inder. Dauring this forward stroke thedrain-
age from the forward end of the high-pres-
sure cylinder will pass out by way of forward
drain-pipe 6, outlet-opening 10 in casing A/,
and pipe 85 to the rear drain-pipe 7° of the
low-pressure cylinder. The valve 9* in the
low-pressure valve-casing being closed dur-
ing the forward stroke this drainage will pass
upward through the pipe 7°, and upon the
following backward stroke of the piston in
the low-pressm e cylinder will be forced down
and out through the port 10* in the casing A%,

‘together with the drainage from the rear of

t:he low-pressure cy linder.,

The operation when the engine is reversed
while running or when the engine is running
under its own momentum with steam cut
off is as follows: When the pistons are mov-
ing forward, the water or compressed air in
advance of the pistons will pass through the
drain-pipes 6* and 6°, the valves 16 will be
opened, and the drainage from the high-pres-
sure cylinder passing through said valves,
ports 10, and pipe 36 will pass out through
the outlet 11 of the valve-casing A* along
with the drainage from the corresponding end
of the low-pressure ¢cylinder. When the pis-
tons move backward, the drainage will pass
through pipes 7* and 7°, the valves 16 will be
opened, and the drainage from the cylinder

. B, passing through valve 16 and port 10 in

60

the casing A', and thence through pipe 35,
will pass with the drainage from the low-pres-
sure c¢ylinder, by way of valve 16 and port 10
of the valve-casing A2 to the outlet 11.
Having described my invention, what I
claim, aud desire to secure by Lette_ls Patent

of the United States, is—

1. In a cylinder dr ainage and relief Valv

Owing to thefact

the combination with the engine-cylinder, of
drain-pipes leading from opposite ends of the

| cylinder, automatic drain-valves adapted to

open and close the drain-pipe ports alter-

nately, a relief-valve interposed between and.

normally separating said drain-pipes when
the engine is running under steam-pressure,
and means for automatically opening said

valve when steam is cut off the engine orthere
IS an excessive pressure on elther end of the
cylinder.,

2. In a cylinder drainage and relief valve,
the combination with the c¢ylinder, the drain-
pipes and the automatic drain-valves, of the
partition between said drain-pipes, the relief-
valve mormally closing an opening in said
partition when the engine is running, the pis-
ton, and a connection between said valve and
piston and means for communicating steam-
pressure to said piston when the throttle-
valve is open and for cutting off said pressure
when the throttle-valve is elosed

3. In a cylinder drainage and relief valve,
the combination with t—he engine-cylinder, of
drain-pipes leading from opposite ends of the
cylinder to a valve-casing, automatic drain-
age-valves within the casing, a partition in
sald casing separating the chambers into
which said drain-pipes discharge, an opening

in said partition, a relief-valve normally clos-

ing said opening when the engine is ranning
under steam-pressure, and means for auto-
matically opening sald valve when steam is

cut off the engine or the enwme 18 1eversed

while running.

4, In a cyhnder relief-valve, the combina-
tion with the engine-cylinder, of drain-pipes
leading from opposite ends of the eylinder to
a valve-casing, automatic drainage-valves
within the casing, a partition in said casing
separating the chambers into which said
drain-pipes discharge, an opening in said par-
tition, a relief-valve normally closing said
opening when the engine is running under
steam-pressure, and a spring for opening the
valve when steam 1s cut off.

5. In a cylinder drainage and relief valve,

the combination with the engine-cylinder, of
drain-pipes leading from Opposite ends of the
cylinder to a valve-casing, automatic drain-
age-valves within the casing, a partition in
said casing separating the chambers into
which said drain-pipes discharge, an opening
in sald partition, & valve normally closing
sald opening when the engineis running, and
means for automatically opening the valve
when the engine is reversed while running
and threre 1s an excess of pressure on either
side of said partition.

6. The combination with the drain-pipes
and the automatic drain-valves, of the parti-
tion 18 between the outlets of the drain-pipes,
the valve 16 normally closing an opening in
sald partition, the pistons19 and 20 connected
to said valve and the pipe 21 through which

steam. may be directed against the smaller
| piston 20, the larger piston being subject to
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pressure transmitted through the drain-pipe,
substantially as deseribed.

7. The combination with the c¢ylinder and
the drain-pipes of theauntomaticdrain-valves,
the partition separating the outlets of the
drain-pipes, the valve for opening and closing
said partition, the steam -pipe 21 through
which steam is admitted to close sald valve,
the valve arranged to close said steam-pipe,
and means forclosing said latter valve when
the throttle-valve is closed substantmlly as
described.

8. The combination with the ceylinder and

the drain-pipes,of the automatic drain-valves,

the partition separating the outlets of the
drain-pipes, the valve for opening and closing
said partition, the steam - pipe 21 through

‘which steam is admitted to close said valve,

the valve 22 arranged to close said steam-pipe
when the throttle-valve isclosed, and to per-
mitthesteam confined between said valve and
the relief-valve to escape,substantially as de-
seribed.

9. The combination with the high and low
pressure cylinders of a compound engine, of
drainage-valves for eacb cylinder, forward
and rear drain-pipesconnected to.each of said
cylinders and to said drain-valves, a relief-
valve interposed between the drain-pipes of
each cylinder, a steam-pipe 21 through which
steam is admitted to close said relief-valves,
and the valve arranged to close sald steam-
pipe when the throttle-valve is closed.

10. The combinatipn with the cylinders of
a eompound engine, forward and rear drain-
pipes connected to each of said cylinders, a
valve-casing for each cylinder into which 1ts

drain-pipes dischm‘ge and automatic drain- |

valves within the casing adapted to open and
close the drain-pipe ports, of independent

outlets in the high-pressure valve-casing for
the drainage from the forward and rear drain-

pipes, a pipe 35 connecting the outlet of said
forward drain-pipe with the rear drain-pipe
of the low-pressure cylinder, and a pipe 306

connecting the outlet of the rear drain-pipe

in the high-pressure valve-casing with the
forward drain-pipe of the low-pressurecylin-
der, substantially as described.

11. The combination with the cylmdels of
a compound engine, forward and rear drain-
pipes connected to each of said cylinders, a
valve-casing for each cylinder into which its
drain-pipes discharge and automatic drain-

valves within the casing adapted to open and

close the drain-pipe ports, of independent
outlets in the high-pressure valve-casing for
the drainage from the forward and rear drain-
pipes, a pipe 35 connecting the outlet of said
forward drain-pipe with the rear drain-pipe
of the low-pressure cylinder, and a pipe 36
connecting the outlet of the rear drain-pipe
in the high-pressure valve-casing with the
forward drain-pipe of the low-pressure cylin-
der, a relief-valve interposed between the
drain-pipes of each cylinder, a steam-pipe 21
through which steam is admitted to close said
relief-valves, and the valve arranged to close
said steam-plpe when the thlotble-vahe is
closed.

In testimony whereof I affix my signature
in presence of two witnesses.

| THOMAS D. SMITII.
- Witnesses:
EDWARD GUNSTER,
HARRY J. HLL.
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