Nov. 3, 1953

A. J. FAUSEK ETAL
VALVE ‘
Filed Dec. 29, 1947
30
3334

—

Gy N

V27 —

V22

¥ 27 |

i

38\

‘ A

NS
NS

. BY

2,657,704

\
R
Q
W
0
:

AN

S
\
m Z ,»\\Eljf' i

N

INVENTORS

ARTHUR J. FAUSEK
IRWING F. FAUSEK

ATTORNEY




Patented Nov. 3, 1953

2,657,704

UNITED STATES PATENT OFFICE

VALVE

Arthur J. Fausek and Irwing F. Fausek,
Clayton, Mo.

Application December 29, 1947, Serial No. 794,272
(Cl1. 137—321)

7 Claims.

This invention relates generally to valves and
more specifically to valves adapted primarily for
use with containers wherein pressure may vary
because of expansion of material contained in
the containers, such expansion, with consequent
increased pressure within the containers, being
due, for instance, to. temperature rise;: or fer~
mentation or chemical reaction of the material
itself, or because of the admittance of increased
pressure from an outside source, the predominant
object. of the invention being to provide a valve
adapted for the use referred to abkove which be-
cause of its improved construction and arrange-
ment is capable of performing its intended func-
tion in an improved and highly efficient manner.

Another important object of this invention is
to provide an improved valve which is of such
improved construction and arrangement that it
may serve, as is mentioned above, as a pressure
relief and safety valve for a container, and also
as o pressure inlet valve for facilitating intro-
duction of pressure into a container with which
the valve is associated.

Fig. 1 s a vertical section taken through the
improved valve of this invention.

Fig. 2 is & horizontal section taken online 2—2
of Fig: 1. .

Fig. 3:is'a horizontal section taken on line.3—3
of Fig: 1.

Fig. 4 is a harizontal section taken on line 4—4&
of Fig. 1.

Fig. 5 is & horizontal section taken on line 5—5
of Fig. 1.

Fig. 6 is & fragmentary elevational detail of a
part of a fitting which: is employed:in.the use of
the valve of the present invention. :

Fig. T is a fragmentary vertical sectional view
illustrating-a modified form of the invention.

Fig. 8 is a fragmentary vertical sectional view
{llustrating another modified form of the inven-
tion,

Fig. 9 is-a fragmentary view partly in elevation
and partly in vertical: section showing a closure
which may be employed: with the valve of this
invention under certain circumstances.

In the drawing, wherein are shown.for pur-
poses of illustration, merely, several embodi-
ments of the invention, A designates the im-
proved valve generally. The valve A comprises a
body portion i which.is. provided with-a circum-
ferential wall 2 and a hottom wall 3, said body
partion being provided with: an annular, out-
standing flange & at its upper end. The bottom
wall 3 of the body portion | has formed there-

through a, plurality of apertures 5, said apertures

preferably; though not necessarily being shaped
a5 is shown by dotted lines in Fig: 4. Also, ex-
. tended upwardly. fromx the bottom wall of the
body portion { is an annular valve seat 6. The

- body portion 1 of the valve A has formed within.
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the lower portion thereof an annular shoulder 1
which inclines outwardly and downwardly, as is
shown to good advantage in Fig. 1.

Supported. in the. lower portion of the body
portion | of the valve A is a closure member
which is in the form. of a circular diaphragm 8,
said diaphragm having a flared cuter marginal
portion whose lower outwardly and downwardly
inclined, annular face contacts with the annular
shoulder 7 within the lower portion of the valve
body portion. The outer portion of the dia-
phragm is secured in place by a cylindrical shell
9 which is disposed within the body portion |
above said diaphragm, said shell having an in-
turned, annular fAange 10 which contacts with
a marginal portion of the top face of the dia-
phragm 8. The top edge of the circumferential
wall of the shell 8 is contacted by a member 1
which is substantially cireular in shape (see Fig.
3) and said member has projections 12 extended
outwardly from the marginal edge thereof which
are received in recesses- 13 formed in the inner
face of the circumferential wall of the valve
body portion: I.  The upper portion of the body
portion. | of the valve A is internally screw-
threaded, as is indicated at 14 in Fig. 1, and this
screwthreaded portion screwthreadedly receives
a spanner nut 5, said spanner nut being screwed
downwardly into forcible contact with- the top
face of the member I whereby the shell 9 is
moved downwardly so as to tightly grip the-mar-
ginal portion of the diaphragm 8 between: the
lower flange 10 of said shell and the shoulder 7
within the lower portion of the valve body por-
tion.

Disposed centrally within the body portion |
of the valve A and extended vertically thereof
is an elongated element {6 which has a passage-
way 11 formed therethrough: from end to end
thereof. The element 1§ is provided at its lower
end with an outwardly extended, annular flange
18 and the lower face of said element 16 con-
tacts with the top face of the diaphragm, the
lower face of the diaphragm normally contact-
ing with the upper edge of the annular valve
seat 8. The element 16 is secured.to the dia-
phragm by suitakle fastening devices: 18, the
shanks of said fastening devices: extending
through openings that are formed tlirough a
ring 20 whose top:face contacts with the battom
face of the: diaphragm; and through openings
formegd through the diaphragm which are alined
with. the openings of the ring, with the heads of
the fastening devices contacting with the bottom
face of said ring 28. The member i} is provided
with a ecentrally located opening: 11’ formed
therethrough through which the element 16 ex-
tends, said element being provided with out-
wardly extending projections 2{ which are re-
ceived in recesses 22 formed in the marginal face
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of said opening {1’ so as to prevent axial rota-
tion of the elongated element 8. Also, the ele-
ment (8 is provided, at points adjacent to the
upper end thereof, with pin-like projections 23
which are alined transversely of said element
and extend cutwardly in opposite directions.

Arranged in embracing relation with respect
to the element {6 is a coil spring 24, said coil
spring being under compression and contacting
at one end with the top face of the flange {8 of
said element {6 and at its opposite end with the
bottom face of the member {{. The coil spring
24 tends to move the element 16 in a downward
direction and as a result of this situation the
bottom face of the diaphragm 8 is forced into
close, sealing contact with the top edge of the
annular valve seat 6, the projections 21 of said
element 16 moving within the recesses 22 of the
member i1 and serving to guide said element 18
for movement longitudinally of the valve body
portion (. At the extreme lower end of the
element 16 a tubular, thin walled, downwardly
projected extension 25 is provided (Fig. 1). This
extension projects through an opening formed
centrally through the diaphragm 8§ and the lower
end portion of said extension is peened outwardly
s0 as to clamp the portion of the diaphragm at
the margin of the centrally located opening
thereof to the element 1.

Disposed within the passageway {7 of the ele-
ment 16 is a stem 26 which is provided with
rounded opposite ends, the rounded lower end
of said stem being seated in a depression 27
formed in the bottom wall of the body portion
{ of the valve A. The stem is provided with
pins 28 which extend radially from said stem
and contact at their outer ends with the wall
of the passageway T of the element {6 so as
to maintain said stem centrally within said pas-
sageway. The stem 26 is provided with an an-
nular flange 29 which is located adjacent to the
lower end thereof and is of greater diameter than
the passageway 1T through the element {8 so
as to prevent unintended displacement of said
stem from said passageway.

As an example, merely, of & use to which the
improved valve of this invention may be put it
will be assumed that the valve is used in asso-
ciation with a beer barrel. As is well known to

persons familiar with such matters, it frequently 5

happens that the beer is not entirely withdrawn
from a heer barrel, when it is discarded as
empty, nor is the CO:z pressure entirely exhausted
therefrom. In such a case a rising pressure is

produced within the barrel due to warming of !

the gas and chemical reaction and fermentation
of the beer remaining in the barrel, and this
pressure may rise to a point where it would be-
come hazardous. However, in the use of the
improved valve of the present invention with a
beer barrel in which internal pressure becomes
excessively high, the pressure moving through
the apertures § and acting against the lower face
of the diaphragra 8 will deflect the inner portion
of the diaphragm upwardly away from the an-
nular valve seat 8 against the opposing force
of the coil spring 24, and thus permit the pres-
sure to be exhausted through the passageway (7.

The improved valve of this invention may be
employed as an inlet valve for admitting COz, or
other gas, from an outside source, into a beer bar-
rel in order that sufficient pressure may be present
in the barrel to force its contents through an
associated distribution system. When the im-
proved valve is subjected to such use a fitting
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30 is employed to which is connected a hose, or
other conductor (not shown) which leads to the
fitting from a source of supply of the gas. The
fitting 30 has a passageway 31 formed there-
through through which gas passes, and said fit-
ting is provided with a handle 32 which facili-
tates rotating the fitting. The fitting 3% has
set into a recess provided thevefor a spider 33
which is adapted to contact with the top of the
stem 26 when the fitting 89 is applied to the
valve A, said spider being provided with a curved
depression which receives the rounded top por-
tion of the stem 26.

The lower portion of the fitting 30 provides
a socket which fits over the upper portion of the
element 16, there being a body of packing ma-
terial 34 disposed within the upper portion of
said socket with which the upper, rounded end
of the wall of the element {6 contacts for pro-
viding a fluid-tight joint between the fitting 34
and said element (8. The fitting 38 is provided
with opposed cam portions 3% which, when the
fitting is applied to the upper portion of the ele-
ment {8 and is rotated in the proper direction,
will move beneath the projections 23 of said
element 16 and cam said projections and said
element upwardly against the force exerted by
the coil spring 24 so as to raise the inner portion
of the diaphragm 8 away from the annular valve
seat 8. With the inner portion of the diaphragm
50 raised from the annular valve seat 6 gas may
flow from a source of supply through the pss-
sageway 3{ of the fitting 30 into the barrel by
way of the passageway {71 through the element
16 and the apertures 5 in the bottom wall of the
body portion { of the valve. It is to be noted
that in the event highly excessive pressure were
accidentally introduced into a barrel provided
with the improved valve of this invention in the
manner described immediately above, such high-
ly excessive pressure would rupture the dia-
phragm and escape into the upper portion of the
valve body portion and would be exhausted there-
from through spaces between the member i
and adjacent parts of the upper portion of the
valve.

The valve of the present invention may also
be employed as a discharge valve for withdraw-
ing the fluid contents of a container. When the
valve is so employed a tapping fitting constructed
and arrahged in accordance with the fitting 38
is applied to the valve and is operated as has
been previously explained herein to move the
diaphragm 8 away from the annular valve seat
6. This will permit fluid to flow from the con-
tainer through the apertures 5 of the body por-
tion 1 of the valve, through the passageway {7
of the element (6, through the passageways of
the fitting and a hose connected to said fitting
and to a distribution system o which the hose
is connected.

Fig. 7 illustrates a modified form of the inven-
tion in accordance with which the bottom wall
8¢ of the valve body portion ia is a separate and
independent part which is secured to the circum-
ferential wall of said body portion by fastening
devices 38. When constructed as is shown in
Fig. 7 the marginal portion of the diaphragm 8«
is elamped hetween the top face of a portion of
the bottom wall 3¢ of the body portion ¢ and the
lower face of the circumferential wall of said
bedy portion fa, the fastening devices passing
through openings formed through said dia-
phragm.

Fig, 8 illustrates another modified form of the
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invention according to which the-circumferential
wall of the body portion- 1 of- the valve is-pro-
vided with a screwthreaded cavity 37 at-its lower
end; this screwthreaded cavity screwthread-
edly receiving the remcvable bottom wall 3% of
the valve body portion which is externally-screw-
threaded. 'The marginal portion of the dia-
phragm 85 of the structure flustrated hy Fig. &
is clamped between an annular, inclined shoulder
38 formed within the-valve body portion 1b.and
an annular washer 3% which is of wedge-shape
cross-sectional shape:. Instead of employing a
coil spring for urging the element 66 downward-
ly, as in Fig. 1, a tubular member 40 formed of
rubber, or other resilien material, is employed
for this purpose in Fig. 8.

By referring to Fig. 9 it will be noted that a cap
4i may be employed to cover the outer end of the
passageway §7 of the element {8 so as to exclude
foreign matter from sa2id passageway. This cap
may be formed of rubber, plastic, or ether suit-
able resilient material, and said cap is provided
with a lower, annular portien 44 which snaps
under the projections 223 of fthe element {6 to
retain the cap in place on said element E6.

We claim:

1. A valve comprising a body portion provided
with a eircumferential wall and a bottom wall,
said@ bottom wall having an aperture formed
therethrough, an annar upstanding valve seat
projected from said bottom wall, a diaphragm
closure member secured-af its margin and dis-
posed within said body portion and making seal-
ing contact with said valve seat, an elongated ele-~
ment disposed within said body portion and at-
tached to said diaphragm closure member, said
elongated element having a passageway formed
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therethrough. which is maintained out of com- .

munication with ssid aperture by contact of said
diaphragm closure member with said valve seat,
@ coil spring which tends tc move said elongated
element so as to cause said diaphragm closure
member to tightly engage said valve seat, said
diaphragm closure member being movable out of
contact with said valve seat so as to cause said
aperture to communicate with the passageway
through said elongated element, guiding means
for guiding said elongated element for movement
longitudinally of sald body portion, said guiding
means comprising a member supported within
said body portion in contact with said coil spring
and having an opening formed therethrough
through which said elongated element extends for
straight-line sliding movement, projections on
said member which are received in recesses
formed in said circumferential wall of said kody
portion, projections on said elongated element
which are received in recesses formed in the wall
of said opening of said member, and means
screwthreadedly related to such circumferential
wall of said body portion for engaging said mem-
ber and maintaining it-in pesition, and & shell
within said body portion which is engaged at its
top by said member and which engages the mar-
ginal portion of said diaphragm closure member
at the botiom of said shell for clamping said
marginal portion of said diaphragm clcslre mem-
ber in place within said body portion.

2. A valve comprising a body-portion provided
with. a. circumferential wall and a bottom. wall,
sald. bottom wall having an aperture. formed
therethrough, an. annular upstanding valve. seat
projecting from said bottom wall, a diaphragm
closure member secured at its margin and dis-
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posed within: said body portion and making seal-
ing-contact with said valve seat, an elongafted ele-
ment: disposed within: said bedy portion and at-
tached to said diaphragm closure member, said
elongated element having a passageway formed
therethrough which is maintained out of com-
munication with said aperture by contact of said
diaphragm closure member with said valve seat,
a coil spring which tends to move said elongated
element so as to cause said diaphragm closure
member-to tightly engage said valve seat, said
diaphragm closure member being movable out of
contact with said valve seat so as to cause said
aperture to. communicate with the passageway
through said elongated element, guiding means
for guiding said elongated element for movement
longitudinally of said body portion, said guiding
means comprising a member supported within
said body portion in contact with said coil spring
and having an opening formed therethrough
through which said elongated element extends
for- straight-line sliding movement, projections
on said member whichh are received in recesses
formed in said circumferential wall of said body
portion, projections on said elongated element
which are received in recesses formed in the wall
of said opening of said member, and means
screwthreadedly related to said circumferential
wall of said body portion for engaging said mnem-
ber and maintaining it in position, and a shell
within said body portion which is engaged at. its
top by said member and which is provided with
a fHange that engages the marginal portion of
said diaphragm closure member at the bottom
of said shell for clamping said marginal portion
of said diaphragm. closure member in place with-
in said body portion.

3. A valve .comprising a body portion provided
with a side wall and a bottom wall, said bottom
wall having an aperture formed therethrough, a
valve seat projected from said bottom wall, a
diaphragm closure member secured ai its margin
and disposed. within said body portien and mak-
ing sealing contact with said valve seat, an elon-
gated element disposed within said body porticn
and attached to said diaphragm closure member,
projections forined on- said elongated element,
said elongated element having a passageway
formed therethrough which is maintained ous
of eommunication with said aperture by contact
of said diaphrasm closure member with said
valve seat, resilient means which tends to move
said elongated element so as to cause said dia-
phragm closure member to tightly engage said
valve seat, and a fitting which is operable to ele-
vate said elongated element relative to the body
portion of the valve so as to raise said diaphragm
closure member from said valve seat and thereby
place the passageway through said elongated ele-
ment and said aperture in communicstion with
each other, and an elongated member disposed
in the passageway formed through said elon-
gated element which engages the bottom wall of
said body portion at one end and is adapted to
be engaged at its opposite end by said fitting, said

-fitting being provided with cam faces which en-

gage said projections of said elongated element
and elevate-said elongated element on movement
of said fitting.

4: A valve comprising a body portien provided
with 2 side wall and a bottom wall, said bottom

-wall -having an aperture forined therethrough, a
‘valve- seat projected fromy said bottom wall, a

diaphragm closure member secured af its margin
and disposed within said body portion and mak-
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ing sealing contact with said valve seat, an elon-
gated element disposed within said body portion
and attached to said diaphragm closure mem-
ber, projections formed on said elongated ele-
ment, said elongated element having a passage-
way formed therethrough which is maintained
out of communication with said aperture by
contact of said diaphragm closure member with
said valve seat, a coil spring which tends to move
said elongated element so as to cause said dia-
phragm closure member to tightly engaged said
valve seat, a filting which is operabie to elevate
said elongated element relative to the body por-
tion of the valve so as to raise said diaphragm
clesure member from said valve seat and thereby
place the passageway through said elengated ele-
ment and said aperfure in coramunication with
each other, and o stem disposed in the passage-
way formed through said elongated element
which engages the bottom wall of said body por-
tion at one end and is adapted to be engaged at
its opposite end by said fitting, said fitting being
provided with cam faces which engage said pro-
jections of said elongated element and elevate
said elongated element on movemsnt of said fit-
ting. ]

5. A valve comprising a body portion provided
with a side wall and a bottom wall, said bottom
wall having an aperture formed therethrough, &
valve seat projected from said bottom wall, a
diaphragm closure member secured at its margin
and disposed within said bedy portion and mak-
ing sealing contact with said valve seai, an ejon-
gated element disposed within said body portion
and attached to said diaphragm closure member,
proiections formed on said elongated elsment,
said elongated element having a passageway
formed therethrough which is maintained out of
communication with said aperturs by contact
of said diaphragm closure member with said
valve seat, a coil spring which tends to move said
elongated element so as to cause said diaphragm
closure member to tightly engaged said valve seat,
a fitting which is ownerable to elevate said elen-
gated element relative to the body portion of the
valve so as to raise said diaphragm closure mem-
ber from said valve ssat and thereby place the
passageway through said elongated element and
said aperturs in communication with each other,
a stem disposed in the passageway formed
through said elongated clement which engages
the hottom wall of said body portion at one end
and is adapted to be engaged at its oppesite end
by said fitting, and means for centering said stem
within the passageway in which it is disposed,
said fitting being provided with cam faces which
engage said projections of said elongated element
and elevate said elongated element on movement
of said fitting.

8. A valve comprising a body portion provided
with o side wall and a bottom wall, said bottom
wall having an aperture formed therethrough, &
valve seat projected from said bottom wall, a
diaphragm clesure member secured at its margin
and disposed within said body portion and mak-
ing sealing contact with said valve seat, an elon-
zated element disposed within said body portion
angd attached to said diaphragm closure member,
projections formed on said elongated element,
said elongated element having a passageway
formed therethrough which is maintained out of
communication with said aperture by contact of
said diaphragm closure member with said valve
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seat, a coil spring which tends to move said elon-
gated element so as to cause said diaphragm
closure member to tightly engage said valve seat,
a fitting which is operable o elevate said elen-
gated element relative to the body portion of the
valve so as to raise said diaphragm clesure mem-
ber from said valve seat and thereby place the
passageway through said elongated element and
said aperture in communication with each other,
a stem disposed in the passageway formed
through said elongated element which engages
the bottom wall of said body portion at one end
and is adapted to be engaged at its opposite end
by said fitting, and means for preventing said
stem from being unintendedly displaced from the
passageway in which it is disposed said fitting
being provided with cam faces which cngage said
projections of said elongated element and elevate
said elongated element on movement of seid fit-
ting.

7. A valve comprising a body portion provided
with a side wall and a bottom wall, said bottom
wall having an aperture formed therethrough, a
valve seat projected from said bottom wall, &
diaphragm closure member secured at its mar-
gin and disposed within said body portion and
making sealing contact with said valve seat, an
elongated element disposed within said body nor-
tion and attached to said diaphragm closure
member, projections formed on zaid elongated
element, said elongated element having a pas-
sageway formed therethrough which is main-
tained ocut of communication with said aperture
by contact of said diaphragm closure member
with said valve seat, & coil spring which tends to
move said elongated element so as to cause said
diaphragm closure member to tightly engage said
valve seat, a fitting which is operable to elevate
said elongated element relative to the body por-
tion of the valve so0 as to raise said diaphragm
closure member from said valve seat and thereby
place the passageway through said elongated ele-
ment and said aperture in coramunication with
each other, a stem disposed in the passageway
formed through said elongated element which
engages the bottom wall of said body porticn at
one end and is adapted to be engaged at ifts op-
posite end by said fitting, and means comprising
a flange on said stem for preventing said stem
from being uninfendedly dispiaced from the pas-
sageway in which it is disposed, said fitting being
provided with cam faces which engage said pro-
jections of said elongated element and elevate
said elongated element on movement of said fit-
ting.

ARTHUR J. FAUSEX.
IRWING ¥. FAUSER.
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