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To all whom it may concern:

Be it known that I, Groree S. THOMPSON,
a citizen of the United States, and a resi-
dent of Hockessin, in the county of New
Castle and State of Delaware, have invented
certain new and useful Improvements in
Fluid-Pressure Valves, of which the follow-
ing is a specification.

My improvements relate to valves for
controlling the flow of liquids and fluids
under pressure, and are particularly appli-
cable where a perfectly. tight and effective
valve seal is desirable for the prevention of
leakage when the valve is closed. " The ad-
vantages of the so called “cup” packing of
flexible material as a means of attaining a
tight joint against fluid pressure of any
kind are ‘well known and indisputable, but

this form of packing has not heretofore been.

adapted for use where. the valve is of the
piston type and travels in a path at right
angles, or approximately so, to one of the
valve ports, as for instance in many forms
of discharge or blow-off valves, &c., for the
reason  that when said lateral port. is
reached by the cup packing the latter will
be expanded beyond the area of its valve
seat and its return thereto impeded if not
prevented. S '
The main object of my present invention
is to overcome this difficulty, and to admit
of the use of a cup packing under the condi-
tions above designated while preserving the
share, integrity and usefulness of the cup

packing itself, so as to attain a perfect seal.

with this type of valve when closed irrespec-
tive of the pressure to which the packing is
subjected internally,—it being a well known
axiom concerning the cup packing that the
greater the internal pressure the more per-
fect the seal, in contra-distinction to ordi-

nary annular packings which are apt to leak-

when subjected to extraordinary fluid pres-
sure. : ,

To this end my invention consists essen-
tially in the use, in conjunction with a valve
of the piston type provided with an annular
cup packing, of a receiver in alinement with
the piston valve into which the cup packing

- recedes during the retractile movement of

said piston valve and before the latter begins
to open the lateral port, said receiver then

. yielding before the further retractile move-

ment of the piston and being received in turn
into a compartment orextension of the valve
casing provided for the purpose,—the re-

ceiver automatically returning to its normal

position in coincidence with said lateral port
during the advance of the piston valve
to its seat and normal position beyond said
lateral port, all as hereinafter more fully
set forth, incidental features of the inven-
tion consisting in the specific construction
and arrangement of parts.

In the accompanying drawings,

Figure 1, is a central longitudinal sec-
tional elevation of a valve embodying the
essential features of my invention, showing
the relative positions of the parts when the
valve is closed; A

Fig. 2, is a similar view showing the rela-
tive positions of the parts when the valve
is open;

Fig. 3, is a view of a split-packing ring
used to protect the cup packing.
. C, represents the valve casing generally,
inclosing the elongated valve chamber ¢,
formed with the cylindrical valve seat &,
conoidal receiver seat ¢2, and retraction

-chamber ¢?, said casing C, being also formed

with the latera] discharge port ¢*, opening
into the valve chamber ¢, at the rear of the
aforesaid valve seat ¢’.

Resting normally in its closed position on
the valve seat ¢/, is the cylindrical valve pis-
ton P, provided with the flexible cup pack-
ing a, the inner or transverse edge o', of
which is clamped between the. piston mem-
bers p, p’, which screw together. The outer
annular contacting flange o2, of the cup
packing @, is positioned in a space p?, be-
tween the piston members p, p’, which
space is sufficient in area to admit of the
partial collapse of said packing flange a2,
when relieved of internal pressure.

The valve piston P, is advanced and re-
tracted by means of the screw valve stem 5,
actuated by the handle ’, or any other me-
chanical expedient,—the screw 2, in the ar-
rangement shown in the drawings engaging

with the stationary nut ¢5, forming part of.
-the casing C.

Seated normally in the casing in coinei-
dence with the lateral port ¢*, and extending
across the same is the protector sleeve R,
the object of which is to inclose and sustain
the cup packing @, when the valve piston
P, is retracted. This protector sleeve R,
when the valve P, is closed and fully on
its seat ¢/, extends to the Iatter, its open
edge and the side walls », of the receiving
chamber #’, then forming a continuation of
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the valve seat ¢’, so that, as the valve pis-
ton is retraced by the screw b2 the rear face
of the valve piston and the cup-packing a,-
will be drawn into said receiving chamber
to the combined peripheral width of the
member p’, of the valve piston and of the:
bearing flange a2, so that by the time the
valve piston P,. is 1etracted sufficiently to

bring the ‘member p’, of the valve piston .

into cont‘wt with the rear wall 72, of the

sleeve R, the outer edge of the, Jbearing ..
ﬂange a, of the cup p‘wkmg a, will be within
of the protector

.the” anmﬂar s1de wall 7,
sleéve R. 7

“ The“continued 1et1 action of the valve p]s- .
ton P by means of the screw b2, to open the

port c“, Wlll consequently also retract the

gl

of the spring S, Wh1ch is interposed | between;
said sleeve I3, and the end of the casing, and.

which terids constantly to'press the sleeve R, -
~with all the attendant advantages of a-close
‘and effective seal... T urthermore the, protec-- -
‘tion of the,cup packing is,effected antomati- -
. cally. by means of.the constant elastlc resilir.
ent pressurg.. exerted agamst the.protectar-.. -

forward into the position shown, 1n Fig, 1,
with 'it$ conoldal Tront portlon in. contaet,
Wlth “the' comespondmdly shaped seat . c,
in the casing.

If it is desited to open the port ¢ fully,‘."..

the Tetractive movement of the valve piston

P, may be continued until the rear edge of:
the protector ‘slesve contacts with, the end....

or head ¢°, of the casing, as shown in Fig. 2.

As the valve piston P, is, 1eturned to 1ts..

seat by means ‘of the | sc1eW 1%, it is obvious.

that the sprmtr 'S, will hold the protector .
sleeve R, in encavement ther ewith until said .

sleeve contacts Wlth its seat ¢2, When the con-

tmued advance of the screw w1ll carry, ‘the.
valve piston out of and beyond the said..
sleeve R, into the position shown in Fig..1.-
. of said valve seat and in front of the retrac-

In this’ connectlon it may be stated that the
conmdal seat_ ¢, and the front ed(fe of the
receiver sleeve R ‘may be fonned An such
manner that said edfre will ovellap sh(rhtly,

with ‘the annular wall #/, of the receiver R,
as clearly shown in I‘1g 1. T

The transverse, wall or. partition 7'2, of
the plotector sleeve R, as well ags its rear
extension 74, may Dbe. formed with holes. 7%,

to relieve alr compression as the sleeve is. -

retxacted mto the chamber..c.

the flexible cup packing a,is thus constantly
1e1nforced;; Sustained and.protected. against,:
the effect of internal pressure, no matter,
how severe,—its contacting flange a2, being..
free .to “yield inward. -within..a, prescrlbed

limit; but. . being conﬁned in.expansion- to..

the agtual cyhndrlcal area of the,valve seat.-

Hence ‘after. retraction and during .reseat--

ing, the packmo or, contacting flange. a2, is..

presented in perfect, ahnement with, the. seat .
b

¢, to. be compressed evenly and. umformly

Fio Hae rpinTeen v it o R Pt

7#'. The depth of the latter corresponds. .

._cludmg by reason. of peripheral contact: and

.comprising an elonaated svalve chamber
“with a cyhnducal valve seat, sa conoidal seat: ..

1,281,712

against the same by the internal fluid pres-
sure, thereby attaining a perfect liquid seal.

In order -to- preserveand maintdin this
liquid seal it is desirable to protect the cup
flange a?;from contact-with-foreign or gritty
substances which may be present in the fluid
controlled, the pressure of which tends con-
stantly to "force such extraneous matter be-
tween theperiphery of the valve piston and--
its.seat. This I accomplish by the use of
one or more elastic resilient split packlnor
rings d, positioned.in.an annular:groove p?,.:

vformed for the purpose in-the front- member’

p, of the valve .piston,.thus:effectually. ex-. -

tens10n of the ring or, ringsagainst the seat:

¢, all solid matter from: the space p?, occus -

pied by, the,cup: packing flange o2;.as will be.:~

~readily understood by reference)to Flg Ly

of the drawings. ...y - 1 g
I .thus render. ‘prac‘olcwble the Juse. of s
flexible. cup, packing in this type of valve,

sleeve, the advance. or retraction, of. the valve:.:
by means.of, the: usual .serew, stem: in. the /-
ordinary manner. bemg all thatis. necessary
in the way.of manipulation.... «-. .~ »

What I .claim -as my mventlon and: deswe;fa;v

- to secure by Letters. Patent is,..

1. A yalve ,of, the. character desagneted S
100

adjoining said valve seat- and a valve retracs. -

~tion. chwmbe1 and a lateral-discharge. porb-:;

opening: into. the valve chamber at thedears:.-
105
tion.chamber, a. cylindrical valve piston-nor:+

- mally resting on the valye seat-and provided -
with a ﬁeuble -cup packing,
and form practlmlly a portion or extension..
of the valve seat ¢/, so that the rear. of the. .
valve piston will always be in engagementu,

and -a- protect—- :
ing sleeve normally seated-in.said. conoidal::-

seat. and extending- aeross said lateral port: 110
and adaptedto inclose.and sustain said cup
- packing when the piston ds.retracted.: :

9. A ValVe of the-character- deswna,ted A

.comprlslno an elongated valve: chamber with

a-cylindrical valve .seat; a coneidal seat-ad- 115
joining said. walve seat. and a:valve Tetracs s -

‘tion chamber, and- a-lateral diseharge port .-
- -opening- into; the valve chamber at-the Tear:::
It W111 belseen from the foregoing that'~

of said.valve-seat and-in.front.of the retracs:
tion chamber, a cylindrical valve piston nor- <120
-mally. resting.en: the, valve seat-and-provided .

-with .a, flexible-cup- packing; and: as protects -

ing sleeve. normally seated-in said coneidal’s-
seat and extending across:saidr-lateral port .

vand adapted: to -ncloseand- ‘sustain wsaid- 125
.cup packing -whenthe pistonis retracted; -

said sleeve when the valve.is closed-and: on » ¢

its seat extending to- the latter: and formmgr :

a continuation. of the wvalve seat: “voins wpiming
w3, A Valve of . the character de31gnated 130
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comprising an elongated valve chamber with
a cylindrical valve seat, a conoidal seat ad-

joining said valve seat and a valve retrac-

tion chamber, and a lateral discharge port
opening into the valve chamber at the rear
of said valve seat and in front of the retrac-
tion chamber, a cylindrical valve piston nor-
mally resting on the valve seat and provided
with a flexible cup packing, a protecting
sleeve having a conoidal front portion nor-
mally seated in said conoidal seat and ex-
tending across said lateral port and adapted
to inclose and sustain said cup packing when
the piston is retracted, said sleeve when the
valve is closed and on its seat extending to
the latter and forming a continuation of the
valve seat, and a spring within the chamber
tending to constantly press the sleeve with
its conoidal front portion in contact with
the correspondingly shaped conoidal seat.

4. A valve of the character designated,
comprising an elongated valve chamber with
a cylindrical valve seat, a conoidal seat ad-
joining said valve seat and a valve retrac-
tion chamber, and a lateral discharge port
opening into the valve chamber at the rear
of said valve seat and in front of the retrac-
tion chamber, a cylindrical valve piston nor-
mally resting on the valve seat an provided
with a flexible cup packing, a protecting
sleeve having a conoidal front ‘portion nor-
mally seated in said conoidal seat and ex-
tending across said lateral port and adapted
to inclose and sustain said cup packing when
the piston is retracted, said sleeve when the
valve is closed and on its seat extending to
the latter and forming a continuation of the
valve seat, and a spring within the chamber
tending to constantly press the sleeve with
its conoidal front portion in contact with
the correspondingly shaped conoidal seat,
said sleeve having a transverse partition
with openings therethrough.

5. A valve of the character designated,
comprising a valve casing having a lateral
port and a cylindrical valve seat and g co-
noidal receiver seat adjacent thereto, a piston
valve provided with a cup packing, a valve
receiver in alinement with said piston valve

P

into which said packing recedes during the
retractile movement of the piston valve be-
fore the opening of said lateral port by said
valve, said receiver having a portion fitted
to said conoidal receiver seat and forming
an extension of the valve seat, said receiver
being adapted to yield before further retrac-
tile movement of said piston valve,

6. A valve of the character designated,
comprising a valve casing having a lateral
port and a cylindrical valve seat and a co-
noidal receiver seat adjacent thereto, a piston
valve provided with a cup packing, a valve
receiver in alinement with said piston valve
into which said packing recedes during the
retractile movement of the piston valve
before the opening of said lateral port by
said valve, said receiver having a portion
fitted to said conoidal receiver seat and
forming an extension of the valve seat, said
receiver being adapted to yield before fur-
ther retractile movement of said Ppiston
valve, said valve casing having an extension
into which said receiver is received.

7. A valve of the character designated,
comprising a valve casing having a lateral
port and a cylindrical valve seat and a co-
noidal receiver seat adjacent thereto, a pis-
ton valve provided with a cup packing, a
valve receiver in alinement with said piston
valve into which said packing recedes dur-
ing the retractile movement of the piston
valve before the opening of said lateral port
by said valve, said receiver having a portion
fitted to said conoidal receiver seat and form-
ing an extension of the valve seat, said re-
celver being adapted to yield before further
retractile movement of said piston valve, said
valve casing having an extension into which
said receiver is received, said receiver being
automatically returnable to its normal posi-
tion with relation to the lateral port during
the advance of the piston valve to its seat
and normal position beyond said port.

GEORGE S, THOMPSON,

Witnesses:
Dororry L., Mrarr,
Gro. Wum. MraTr.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, G.” .
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