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1o all whom it may concern:

Be it known that I, THOMAS HARRISON SY-
MINGTON, & citizen of the United States, and a
resident of Richmond, in the county of IHen-
rico and State of Virginia, have invented cer-
tain new and useful Improvements in Safety-
Valves, of which the following is a specifica-
tion.

The object of my invention is primarily to
secure a prompt and sufficient opening for the
escape of steam from a closed vessel when
the pressure rises to a very few pounds above
the maximum allowed for, and also to provide
means for preventing the formation of a vae-
uum 1n the said vessel.

Theordinary form of valve held shut against
pressure by a spring opens slightly when the
force of the spring is overcome by pressure,
but to get a large opening to take care of a
large volume of steam the pressure must rise
very much above the pressure necessary to
overcome theresistance of thespring, because
as the spring is compressed its resistance in-

~creases, and the valve can therefore only be
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opened wide by a large increase of pressure.
My invention consists of a valve intended
to be used on the steam-chest connected with
the low-pressure eylinder of a locomotive for
preventing any undue pressure in said chest,
and alsoto prevent the formation of a vacuum
therein when the engine is running without
steam. T'his valve is constructed in such a
way as to open automatically when the throt-
tle 13 closed and stay open while the engine
1s running under this condition, and also to
close instantly and stay closed as soon as the
throttle is opened. It is also constructed to
open when the pressure in the steam-chest
exceeds a certain value. In other words, this
valve serves the double function of prevent-
ing an excessively-low and excessively-high
pressure in the steam-chest and cylinder.
T'he following is a specification of the con-
struction and operation of this valve, refer-
ence being had tothe accompanying drawings.
Figure 1 is a vertical sectional view of the
valve, and Fig. 2 a plan view taken on line
x o of Fig. 1. |
Referring to Fig. 1, 2 is the valve-casing,
having a portion 1 threaded on the outside to
admit of the valve being serewed into the

steam-chest. The threaded portion is not
shown In the drawings.

19 1s a cap for closing the top of the casing,
and 20 a cap for closing the bottom. The
lower cap 20 contains a recess 22, in which
slides the valve-stem 8.

7 1s the valve. The chamber 3 is in direct
communication with the steam - chest, and
when the valve falls away from its seat 11, 3
is connected with the atmosphere through the
chamber 4 and holes 12.

17 1s a valve held to its seat by means of
the spring 18, which should be set to open at
the desired pressure. The cap 21 closes the
valve-chamber 6. |

24 are packing-rings, and 23 a hole through
the valve-casing through which any steam
which has leaked past the packing-rings may
escape.

13 1s a piston working in the eylinder 5.

14 18 a piston-rod connected thereto.

156 1s a diaphragm separating chamber {
from chamber 5 and having a central perfo-

ration through which passes the piston-rod 14.

15" 18 a boss on the under side of the dia-
phragm around its central perforation, which
serves as a guide for the piston-rod.

The piston-rod 14 projects through the

chamber 4 and into a recess in the center of
the valve 7.

10 10 are holes bored throughthe base of the
valve-socket 9, so as to establish a connection
between the steam-space 3 and the space 22
below the valve-stem,
1n order to have an excess of area on the lower
surtace of the valve 7 exposed to steam-pres-
sure sufficient to return it to its seat against
pressure exerted upon its upper surface.

The combined area of the under surface of
the valve 7 and that part of it which projects
into the space 22 is, however, less than the
area of the piston 13.

In operation the action of the valve is as
follows: Under ordinary conditions, with the
throttle open, the valve 7 is held up against
1ts seat by steam-pressure on its lower sur-
face. If, however, due to the engine being

suddenly reversed or other causes, the pres-
sure in the steam-chest should rise above a
certain value, the valve 17 would be pushed
up, steam admitted through opening 16 and

T'his space 1s provided.
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by way of port 23 to the upper side of piston
13, and since the area of piston 13 1s greater

than the area of valve 7 on 1ts lower side the
sald valve would be pushed down away from

1ts seat by the rod 14, thus opening a large
passage for the escape of steam from the
chamber 3 into chamber 4 and to the atmos-
phere through holes 12. As soon as the pres-
sure is sufficiently reduced by the escape of
steam to the atmosphere the spring 18 presses
the valve 17 back to its seat and shuts off the
steam from piston 13 and the pressure on
the under surface of the valve 7 returns it to
1ts seat, and communication with the atmos-
phere is closed.

If the throttle is closed and the engine run
without steam, all pressure will be removed
from the under surface of the valve 7, which
will fall away from its seat by gravity and
allow free access of air into steam-chest by
holes 12 and chambers 4 and 3; thus prevent-
ing the formation of a vacuum in the steam
chest and cylinder. As soon as the throttle

18 again opened and steam admitted into

chambers 3 and 22 the valve 7 will be re-
turned to its seat immediately and commu-
nication with the atmosphere cut off.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a 1*elief-va].ve, the combination of a
maln valve closing a pressure-chamber and
opening to exhwst a cylinder and piston
therein with means connecting the piston with
the main valve to open it, a Supnly-pmteon-
necting the pressure- chambel with the cylin-
der, a spring-actuated pressure-valve closing
said port, and an opening under the main-

valve stem for the purpose of admitting steam
and raising the said valve ,Substautm]l}/ as
deseribed.

- 2. In a relief-valve the combination of a
main valve closing a pressure-chamber and
cpening to exhaust, with a cylinder and pis-
ton therein, a piston-rod actuated by said
piston and bearing upon the main valve to
open it, a steam-port connecting the eylinder
with the pressure-chamber, a pressure-valve
closing said port, and an opening under the
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main-valve stem for the purpose of admitting
steam and raising the said valve, substan-

tially as described.

o

3. In a relief-valve, the combination of a
pressure - chamber, connected with steam-
pressure, an exhaust-chamber connected by
large apertures to the atmosphere, a cylinder,
a piston in said cylinder, a steam-port con-
necting the pressure-chamber with the cyl-
inder and closed by the pressure-valve, a
main valve closing the communication be-
tween the pressure-chamber and exhaust-
chamber and opened by the motion of the
piston in thecylinder, and an opening under
the main-valve stem for the purpose of ad-
mitting steam and raising the said valve,
substantially as described.

4. In a relief-valve the combination of a
pressure-chamber, an exhaust-chamber pro-
vided with large peripheral perforations, a
main valve separating these chambers, a
means foropening the valve against pressme

‘a means for opening it to pre vent the forma-

tion of a vacuum in the pressure-chamber,
and means for closing the said valve when
steam 1s again admitted to the pressure-
chamber, substantially as deseribed.

5. In a relief-valve the combination of a
pressure-chamber and an exhaust-chamber,
the exhaust-chamber having large peripheral
openings, a malin valve separating the cham-
bers, a cylinder and piston therein, and pis-
ton-rod; passing through the piston and bear-
ing upon the main valve, the area of the pis-
ton being larger than the valve, a port ad-
mitting steam from the pressure-chamber to
the cylinder, a pressure-valve closing said
port, and an opening under the main-valve
stem for the purpose ¢f admitting steam and

raising the said valve, substantml]v as de-
bGI‘lbed | |

Signed at Baltimore, in the State of Mary-
land, this 20th day of May, A. D. 1896,

THOMAS HARRISON SYMINGTON.

Witnesses:
J. HENRY STROHMEYER,
M. G. STEUART.
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