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This invention relates generally to a combined vacuum 
storage tank and valve assembly and more particularly 
relates to an improved ?uid valve mechanism operative 
to accommodate ?ow through the valve in one direction 
while preventing back?ow or leakage through the valve 
in an opposite direction. 
Although the principles of the invention are of general 

utility, one particularly useful application is made to 
vacuum systems wherein a vacuum pump or similar ap 
paratus is utilized to withdraw ?uid such as air from a 
given zone or machine such as a vacuum motor. It may 
be necessary or desirable in such systems to deactivate 
the vacuum pump while maintaining a vacuum condition 
in the vacuum motor such as by preventing the backflow 
or leakage of air to the motor. By means of the present 
invention, which may effectively serve as a check valve 
to prevent leakage of air back through the system, a 
vacuum may be maintained over an extended period of 
time while the vacuum pump itself remains inoperative. 
The present invention is simple in design, easily con 

structed and assembled, inexpensive in manufacture, 
rugged, durable and adapted to serve a long, useful life. 

- It is, therefore, an object of the present invention to 
provide a combined vacuum storage tank and valve as 
sembly for utilization in a vacuum system capable of 
maintaining a vacuum in the system over an extended 
period of time. 

Another object of the invention is to provide a vacuum 
storage tank and check valve assembly wherein the valve 
member cooperates with an abutment wall of the tank 
to increase the sealing effect of the valve member and to 
preclude leakage or back?ow through the valve member. 

Still another object of the invention is to provide a valve 
mechanism constructed in a manner such that flow through 
the valve in one direction is accommodated with a mini 
mum pressure differential across the valve while only a 
minimum reverse acting pressure differential across the 
valve will preclude bac-k?ow or ?ow through the valve 
in an opposite direction. 

Yet another object of the present invention is to pro 
vide a valve mechanism responsive to pressure differential 
thereacross for opening and closing the valve and where 
in the pressure differential required to maintain the valve 
in a closed position is reduced after the valve has obtained 
a closed position. 

Another object of the ‘present invention is to provide a 
valve mechanism which is simplein design, is easily and 
inexpensively constructed and assembled and provides 
for improved sealing against back-?ow. 
Many other features, advantages and additional objects 

of the present invention will become mainifest to those 
versed in the art upon making reference to the detailed 
description which follows and the accompanying sheet of 
drawings in which a preferred structural embodiment in 
corporating the principles of the present invention is shown 
by way of illustrative example only. 

In the drawings: 
FIGURE 1 is a vertical cross-sectional view of a com 

bined vacuum storage tank and valve assembly constructed 
in accordance with the principles of the present invention; 
FIGURE 2 is a side-elevational view of a diaphragm 

valve member which constitutes one important part of the 
invention; and 
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FIGURE 3 is a vertical sectional view of the valve 
member taken substantially along lines III—III of FIG 
URE 2. 
As shown in the drawings: 
Referring to FIGURE 1, reference numeral 10 indi 

cates generally an illustrative embodiment of the com 
bined vacuum storage tank and valve assembly of the 
present invention. One important usage of the in 
vention arises in connection with vacuum systems, 
wherein, a vacuum-producing mechanism such as a 
vacuum pump may be utilized to reduce the pres 
sure of a fluid such as air in a ‘particular zone or 
apparatus such as a vacuum motor, and wherein it is 
necessary or desirable to maintain a vacuum condition 
in such zone or apparatus for an extended period of time 
after the vacuum pump has been deactivated. 

In contemplation of such exemplary usage, the as 
sembly 10 comprises a tank body 11 which may con 
veniently be assembled from a pair of vertically split half 
portions 12 and 13» bonded together by means of a heat 

7 seal at their mating edges 15, and which may, in its as 
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sembled form, assume the general con?guration of a 
barrel. The body 11 may be, for purposes of economy 
of cost and weight, ease in construction and assembly 
and other considerations, be constituted of plastic ma 
terial which may be cut out at nonstrategic zones such 
as at 14 and 16 in order to reduce weight as well as 
material requirements. In order to prevent collapse of the 
body 11 at high vacuum conditions, a plurality of ribs 
as at ‘15a are provided to strengthen and to rigidify the 
body. For mounting purposes a ?ange plate 17 is formed 
at the lower end of the barrel-shaped tank, and a pair 
of slots ‘as at 18 are formed in the'plate to receive re 
spectively a mounting bolt or other suitable fastening de 
vice. 

In order to connect the tank 11 in a vacuum system a 
pair of connector nipples 19 and 20 extend from the tank 
body for connection, respectively, to a zone or apparatus 
in which a vacuum condition is to be produced, such as 
a vacuum motor, and to a mechanism such as a vacuum 
pump effective to produce the vacuum condition. The con 
nectors 19 and 20 are tubularly shaped with slightly con 
verging end portions to accommodate easy connection to, 
for example, reinforced air hoses of a vacuum system. 
A vertically oriented annularly con?gurated cavity 21 

is formed within the tank body 11 by mating annular re 
cessed walls 21a and 21b formed in the split sections 
12 and 13. The annular cavity is, in turn, communicable 
with ?ow passageways 19a and 20a formed within the 
connectors 19 and 20. 
An outlet well 21c, de?ned by a cylindrical wall 22, 

is formed within the cavity 21 in surrounding relation 
to an inwardly extending boss 23, which boss has the 
innermost end of passageway 20a formed therein. A ?at 
annular shoulder is formed in surrounding relation to the 
wall 22 and has and undercut annular groove 24 formed 
therein which groove is provided to receive the peripheral 
beaded portion of a ?exible annular diaphragm later to 
be described. ’ 

A ?at abutment wall 29 is formed integrally with ‘the 
right hand half section 13 and presents a ?at seating sur 
face 31, which surface is circumscribed by an annular 
raised ridge 32. 

Situated within the well 210 substantially transversely 
to the direction of flow through such portion and effective 
to partition such portion into a pair of divided chambers 
33 and 34, is an annular ?exible disc-shaped diaphragm 
valve member 36. Referring to FIGURES 2 and 3, the 
valve member 36 is more particularly characterized as 
comprising an outer annular rim portion or head 37, an 
enlarged central portion or protuberance 38 and a Web 



3,354,902 
3 

web portion 39 interconnecting the rim and the central 
portion. 

It will be noted that the" rim portion 37 comprises 
a back wall 40, a peripheral wall 41 and a front wall 

_ 42, and is shaped complemental to the groove 28- (FIG 
URE 1) and is ?xedly supported thereby in the assem 
bled position of the valve member 36, such as to produce 
in effect a seal bead around the valve member 36 to pre 
vent leakage of ?uid about the peripheral edge thereof. 
The central‘ portion or protuberance 38 is generally’ 

frustoconically shaped and is axially forwardly offset in 
the direction of the abutment wall 29, in its assembled 
position. The protuberance 38 is further characterized as 
comprising a central axial aperture or passageway 43 and 
a converging side wall 44 which terminates in a radially 
extending wall member 46. A recess 47 is formed in 
the wall 46 such as to form a raised annular sealing bead 
48 encircling the aperture 43. 
The web 39 is also forwardly inclined and com 

prises a front wall or face 49, which blends into the side 
wall 4-4 of the protuberance 38, and a rear wall or face 
50, which blends into a rear wall 51 of the protuberance 
38. That portion of the rear wall 51 surrounding the 
aperture 43 forms a cylindircally shaped axially extend 
ing collar 52. 
The valve member 36, or at least the web portion 39 

thereof, constitutes ?exible material such as rubber so 
as to accommodate axial movement of the protuberance 
or central portion 38. In the illustrated embodiment, the 
entire valve member 36 is made of rubber, thereby en~ 
hancing the sealing effect thereof between the valve 
and the engaging surfaces of the tank 11. 

As- shown in FIGURE 1, a biasing member or spring 
53 is housed within the cylindrical wall 22 in the chamber 
33 and bottoms at one end thereof on an inturned por 
tion 54 of the wall 22, and at the other end thereof, on 
the rear wall 51 of the valve member 36 about the collar 
52. The spring 53 is constructed such as to impart a con 
stant biasing force on the valve member 36 in the di 
rection of the abutment wall 29 so as to engage the 
sealing bead 48 of the protuberance 38 into‘ the face 31 
of the abutment wall 29. 

In operation, ?uid such as air may be‘ drawn through 
a bore 56 formed in the inlet connector 19' from a pres 
surizable zone or apparatus such as a vacuum motor 
and into the cavity 21 which forms a ?ow path to the 
well 210. A pair of radially extending slots as at 57 are 
formed in the shoulder portion 32 of the abutment wall 
29 to provide ?ow there through into the chamber 34 
on one side of the valve member 36'. 

Simultaneously, air is drawn from the chamber 33 
on the opposite side of the valve member through a bore 
58 formed in the outlet connector 20, and when the ?uid 
pressure in chamber 33 is reduced su?iciently below that 
which exists in chamber 34, the biasing force of the spring 
53 will be overcome and the front wall 46 of the protuber 
ance 38 will move away from and become disengaged 
with the face 31 of the abutment wall 29. Thus, the ?uid 
in chamber 34 will ?ow through aperture 43 of the 
valve member 36, which is the only ?ow path across 
the valve member, and out through bore 58 to the vacu 
um pump or similar apparatus. 
Upon deactivation of the vacuum pump, ?uid pressure 

in chambers 33 and 34 will become equalized and the 
spring 53 will again urge the sealing face 46 of the valve 
member into engagement with the face 31 of the abut 
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ment wall 29, and in this “closed” position, the valve 
member 36 acts as a check valve to prevent tback?ow or 
leakage from chamber 33 to chamber 34. 

It will be noted, however, that in the “closed” position 
of the valve member 36, as illustrated in FIGURE 1, 
the area of the face 50 of the valve member 36 which 
is subject to ?uid pressure in the chamber 33 which pres 
sure acts to urge the protuberance 38 axially into engage 
ment with the face 31 of the abutment Wall 29, is greater 
than the area of the face 49 of the valve member which 
is subjected to ?uid pressure in the chamber 34, by that 
area encircled by the seal bead 48 in engagement with the 
face 31. 

Accordingly, even when the pressure in chambers 33 
and 34v is equalized, the seal bead 48 is urged by ?uid 
pressure into good sealing engagement with face 31 by a 
force which exceeds the force exerted by the spring 53. 
However, when the vacuum pump again becomes acti 
vated and the valve member 36 is moved to an “open” 
position, that is, out of engagement with face 31, the areas 
on both sides of the valve member 36 which are subjected 
to ?uid pressure in‘ their respective chambers are equal, 
thereby reducing the pressure differential necessary across 
the valve member to maintain the member in an “open” 
position‘. 

Although minor modi?cations might be suggested by 
those versed in the art, it should be understood that 
I wish to embody within the scope of the patent war 
ranted hereon all such modi?cations as reasonably come 
within the scope of my contribution to the art. 

I claim as my invention: 
A valve assembly comprising, 
a body having a ?ow path therethrough, 
an abutment Wall in said ?ow path, 
a diaphragm supported at its periphery and disposed 

in said ?ow path, and 
a coil spring engaging and biasing said diaphragm 
toward said abutment wall, 

said diaphragm comprising an outer annular bead, 
an enlarged central portion and a web portion 
interconnecting said bead and said central por 
tion, 

said central portion being axially forwardly offset 
in the direction of said abutment wall, said 
central portion further comprising a central axial 
aperture, a converging side wall terminating in 
a radially extending wall member, and a recess 
formed in said radially extending wall mem 
her to provide a raised annular sealing ‘bead 
encircling said aperture substantially radially 
outwardly thereof, said web portion being axial 
ly inclined from said annular bead toward said 

' central portion and comprising ?at parallel front 
and rear walls, said rear wall comprising a por 
tion surrounding said aperture and forming a cy 
lindrically shaped axially extending collar for 
receiving one end of said coil- spring to center 
said spring against said ‘diaphragm. 
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