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(No model.)

To all whom tt may concermn:

Be it known that I, ALBERT F. HALL, of
- Boston, county of Su. i’olk State of Massa-
ehusetts have invented an Improvement in
5 Relief- Valves for Steam- Cylinders, of which
the following description, in connection with
the accompanying drawings, is a specifica-
tion, like letters on the dl&Wl]ﬁle represent-
- 1ing like parts.
o Steam pumpsorengineshaving their steam-
cylinders provided with separ ate steam and
exhaust portsat opposite endsof the cylinder
when in operation frequently produce an ob-
jectionable hammering or pounding.
This invention has for its object to prov ide
a device which may be attached to or em-
bodied in the cylinderof any engine or pump,
whereby the motion of thereciprocating parts
may be gradually arrested to pwv*ent such
20 hammering or pounding. |
Prior to thls invention it has been common
to connect the separate steam and exhaust
ports at each end of the cylinder by an aux-
iliary port or passage, communieation be-
25 tween the steam and exhaust ports through
sald auxiliary passage being controlled by 2
valve positively operated by hand.
This invention comprehendsa valve to con-
trol said passage which shall be automatically
3o operated by the steam-pressure, the resist-
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ance to the opening of the valve being made
adjustable,so that the valve may open atany

desired pressure.
One part of this invention therefore con-
35 sists in a steam-cylinder provided at its op-
posite ends with separate steam and exhaust
portsand an auxiliary portor passage connect-
ing the same, combined with an antomatically-
operated valve to control said auxiliary port

40 or passage, substantially as will be described.

- Otherfeaturesof thisinvention will be here-

inafter desecribed, and pointed out in the
claims.

Figure 1 representsin vertical lon gitudinal

45 section a steam-cylinder embodymﬂ' this in-

vention, and Kig. 2 an enlarged sectional de-

tail showmn* the aumhary port and valve to |

close the same.
Referring to the drawings, the steam-cyl-
so inder A, contammn the piston A’ and the

desired type or construction.

The cylinder A i1s provided at each end
with the usual steam and exhaust ports a b,
together with a common main exhaust-port d
all controlled by the usual valve ¢. As the

| steam-chest I3 are and may be of suitable or

valve ¢ 1s moved in one or the other direc-
tion steam will be admitted to one or the
other steam-port a, forcing the piston to the

opposite end of the cylinder, the exhaust-
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steam from that end of the cylinder escaping
through the exhaust-port b and valve ¢ into

the main exhaust-port d.

The steam and exhaust ports a¢ b at each
end of the cylinder are connected by an aux-
1liary port or passage e, communication be-

tween the sald steam and exhaust ports
| through said port or passage being controlled
by an automatically-operated valve, as ',

which, as herein represented, is maintained
against its seat by a spring e% acted upon at
its outer end by a washer ¢°, moved by the
threaded spindle 7, which latter passes out
through asuitable stuffing-box 7/ and is fitted
at its outer end with a suitable operating
handle or wheel /% Stéam being admitted to

the cylinder,the piston will be moved to the

opposite end of the cylinder and before
reaching the end of its stroke will close the

exhau%bport b before the volume of steam at

that side of the piston has been entirely ex-
pended, in which case said steam will be grad-
ually compressed until its pressure has be-
come greater than the resistance due to the
spring which acts to maintain the cushion-
valve eupor itsseat, when the said valve will
be moved ifrom its seat to permit the com-
pressed steam to pass into the exhaust-port
through the port or passage ¢, thus gradually
arresting the motion of the reciprocating
parts and preventing a water-hammer.
pressure at which the cushion-valve ¢’ will
open may be regulated by rotation of the
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The

threaded gpindle /, and rotation of thespindle

a sufficient number of times will bring the

washer e®into contact with the stem of the

valve to bold the latter positively againstits
‘seat, and thereby cut off all eommum(,atlon
between the steam and exhaust ports.

The auxiliary port or passaﬂ‘e e, as herein
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1epleeented is formed ﬁlthm the eyhndel-
casting; but I desire it to be understood that
the same may be embodied in an independ-
ent device embodying substantially the same
construction and be bolted or otherwise se-
cured to the cylinder-casting. Neither is this
invention limited to the pmtlcular valve and
means to control its action herein shown, for
the same may be varied to meet the various
requirements without departing from the
scope of this invention.

I elaim—

1. A steam-cyhndm plowded at each end

with separate steam and exhaust ports and

an auxiliary port or passage connecting the
same, combined with an automatically-op-
erated valve to control said auxiliary port or
passage, substantially as deseribed.

2. A steam-cylinder provided at each end
with separate steam and exhaust ports and
an auxiliary port or passage connecting the
same, combined with an automatic spring-
controlled valve to control said auxiliary port
or passage, substantially as described.

3. A steam-cylinder provided at each end
with separate steam and exhaust ports and

an auxiliary port or passage connecting the |

458,845

same, combined with an automatically-op-
erated valve to control said auxiliary port or
passage and means to positively close said 3o
auxiliary p01t or paseaﬂ'e substantially as de-

‘scribed.

4. A sleam-cylinder provided a,t each end
with separate steam and exhaust ports and
an auxiliary port or passage connecting the 35

' same, combined with a valve to close Sald

auxﬂlaly port or passage, a spindle to posi-
tively hold said valve against its seat, and a
spring interposed between satd spindle and
valve, to operate substantially as described. 4o
5. A steam-cylinder provided at each end
with separate steam and exhaust poris and
an auxliliary port or passage connecting the
same, combined with a valve to close said
passage, a spring ¢’ to hold said valve against
its seat, the spindle 7, and washer &2, to oper-
ate Substa,ntmlly as desecribed.
In testimony whereof 1 have signed my
name to this specification 1n the presence of

two subscribing witnesses.
ALBERT F HALL.
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Witnesses:
FREDERICK .. EMERY

EMMA J. BENNETT.
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