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CHECK VALVE 
John B. Wilson, Richmond, Va., assignor to Reynolds 

Metals Company, Richmond, Va., a corporation of 
Delaware. 

Filed Feb. 11, 1964, Ser. No. 344,151 
13 Claims. (Cl. 222—52) 

This invention relates to a gas charging apparatus, 
with check valve, and ring spreader. 
One of the features of this invention concerns an im 

proved check valve construction having a rubber-like tube 
with slit means in its side wall and with a relatively 
solid cylindraceous member in said tube adjacent said 
slit means to prevent inward collapse of the tube. 
Another object of this invention includes a gas charg 

ing container to be placed in a charged liquid container 
with support means for the gas container attachable to 
a liquid container, with gas pressure reducing means car 
ried by the support means which discharges reduced pres 
sure gas through a cylindraceous extension of the sup 
port, and with a ?exible rubber-like cylindraceous tube 
having a side wall, a closed end and an open end over 
such cylindraceous extension, and with slit means in the 
side wall of the tube, and with a relatively solid cylin 
draceous member in such tube adjacent the slit means to 
prevent inward collapse of the tube. 

Another feature of this invention includes a gas charg 
ing container to be placed in a charged liquid container 
with the gas charging container having an outward ?ange 
to be secured to the liquid container by an inwardly 
biased split ring which is held in a‘ groove and which ex 
tends over the ?ange to hold the gas container in the 
liquid container. - 

Anotherfeature of this invention includes a split ring 
spreading means for the inwardly biased split ring, which 
spreading means has a ?rst string structure with radially 
movable spreader teeth engaging the split ring and hav 
ing a second ring structure which is relatively rotatable 
with respect to the ?rst ring structure and having means 
to spread teeth outwardly to spread the split ring when 
it is desired to remove a gas receptacle or the like from 
a liquid receptacle, or the like. 

Other features are apparent from this description, the 
appended claimed subject matter, and/ or the accompany 
ing drawings in which: ‘ - 

FIGURE 1 is a diagrammatic view, partly in cross sec 
tion, and partly in elevation, showing the charging gas 
container placed in the charged liquid container. 
FIGURE 2 is a cross section of a portion of the liquid 

container and of the gas container. 
FIGURE 3 is an enlargement of a portion of FIG 

URE 2. 
FIGURE 4 is an enlarged cross section along the line 

4——4 of FIGURE 2. 
FIGURE 5 is an end view of pertinent portions shown 

in FIGURE 6, in reduced scale. 
FIGURE 6 is a cross section along line 6-6 of FIG 

URE 5 in enlarged scale. 
FIGURE 7 is a view similar to FIGURE 6, ‘but show 

ing certain parts in different positions. 
FIGURE 8 is an enlarged cross section along line 8-8 

of FIGURE 5. 
FIGURE 9 is a reduced scale end view of the lower 

10 

15 

20 

40 

45 

50 

55 

60 

65 

3,239,101 
Patented Mar. 8, 1966 

2 
ring structure shown in FIGURES 6 and 7 with radial 
slots for receiving the spreader teeth. 
FIGURE 10 is an enlarged view along line 10-——10 

of FIGURE 5. 
FIGURE 11 is a reduced scale view of the inwardly 

biased split ring. 
FIGURE 12 is an enlarged View of a portion of FIG 

URE 5. 
FIGURE 13 is a cross section along the line 13-13 

of FIGURE 6. 
According to this invention, a charging or propelling 

gas container 20 may be placed in and removed from a 
charged or propelled liquid container 22. Support means 
24 for the gas container is attachable to the liquid con 
tainer 22. 
Gas pressure reducing means is carried by the support 

means 24 and may have an inlet 26 that receives high 
pressure gas from the gas container 20. The pressure 
reducing means discharges reduced pressure gas through a 
reduced pressure outlet 27 and through passageways 28 
and 30. The passageway 30 passes through a cylindra 
ceous discharge extension 32 which extension may be 
part of the support means 24. 

If desired, the passageway 30 may have a reduced por 
tion or ori?ce 34, through which the reduced pressure 
gas discharges into the surrounding space 36 within the 
liquid container 22, through a check valve. _ 
The check valve may include a ?exible, rubber-like tube 

38, which may be cylindraceous. The tube 30 may have 
a side wall 40, a closed end 42 and an open end 44 which 
is placed over the discharge extension 32. The side wall 
40 of the tube 38 may be provided with slit means, which 
may be in the form of one or more parallel longitudinal 
siits 44. For example, there may be two diametrically 
opposed longitudinal slits 44, if desired. 
The slit means, such as the longitudinal slits 44,-opens 

when the pressure in the tube 38 is greater than the 
pressure outside of the tube, and closes when the pressure 
outside of the tube 38 is greater than the gas pressure in 
side of the tube 38. 
A relatively solid member 46, which may by cylindra 

ceous, may be placed in the tube 38 adjacent to the slit 
means 44 to prevent inward collapse of the tube when 
the pressure outside the tube becomes relatively greater 
than the pressure inside the tube. As shown, the mem 
ber 46 is also placed adjacent the closed end 42, and the 
member 46 is maintained adjacent the closed end 42 be 
cause the extension 32 extends suf?ciently close and adja 
cent to the member 46 to prevent the member 46 from 
moving far from the slit means 44 and from the end 42. 
The cylindraceous member 46 may be made or" alumi 

num alloy 606 l-T6, for example. 
In the embodiment shown, the tube 38 may be 1 and 

(5)52 inches long, ‘e716 inch outside diameter, 1/56 inch wall 
thickness with the slits 44 being 5/16 inch long. The tube 
may be made of any suitable rubber or rubber-like com 
pound. The cylindrical member 46 may be % inch long 
and 5/32 inch in diameter. The restricting passageway 
or ori?ce 34 may be .024 inch in diameter and 1/16 inch 
in length. The extension 32 may be 1/2 inch long. The 
passageway 30 may be from .092 to .095 inch in diameter. 
The extension 32 may be .250 inch in external diameter. 
The tube 38, before it is applied to the extension 32, may 
have an inside length of opening of 1 inch, with an in 
ternal diameter of V16 inch. The slits 44 may have their 
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upper ends, as illustrated in FIGURES 2 and 3 a distance 
of ;562 to .593 inch 'from the upper end of the tube. 

In the embodiment shown, the liquid container 22 may 
be capable of storing a substantial amount of beverage, 
such as in the order of 500 cu. inches of beer and the 
like, together with a charging or propelling gas container 
within the beverage container, such as a sealed tube con 
tainer or bottle 48, within the beverage container, ca 
pable of holding a su?icient quantity of charging or 
propelling gas, such as CO2 in liquid form, to maintain 
the beverage or other liquid in proper charged or propel 
ling condition as the liquid is gradually dispensed from 
the liquid container 22 for drinking purposes, and the 
like. 
The support means 24 for the gas container 48 is at 

tachable to the liquid container 22 by a ?anged construc 
tion such as shown in FIGURES 2, 3, 6, 7 and 10. 
The support 24 may have an outward circular ?ange 

50, and the liquid container 22 has a circular recess 52 
which receives the ?ange 50. The liquid container 22 
also has an outward groove 54 which receives an in 
wardly biased split ring 56. The ring 56 may be split 
at 57. ‘The split ring 56 may contract when released, 
and may extend over and hold the outward circular ?ange 
50 of support 24 sealed in the circular recess 52 of 
liquid container 22. 
A circular, resilient O-ring 58, which may be made 

of rubber-like material, is ?rst placed in the recess 52, 
and then the support 24, with its outward ?ange 50 is 
placed in the recess 52 against the O-ring 58 and is 
pressed down, while the split ring 56 is held outwardly, 
as in FIGURE 7, by the split ring spreading means 60. 
The support 24 is pushed downwardly, by any suitable 
means, su?iciently to be. substantially in the position 
shown in FIGURE 7, and then the split ring 56 is released 
to contract inwardly to the position shown in FIGURE 6, 
with the ring ?ange 62 extending over the outward ?ange 
50 of the support 24 to hold the support 24 securely in 
place in sealed condition. If desired, the support 24 may 
have a plastic cover placed or snapped over it. 
The split ring 56 may be spread outwardly, and may 

be allowed to contract inwardly by the spreading means 
60 which is elsewhere more fully described. 
The support means'24 may contain an automatic pres 

sure reducing valve construction 64 with a valve construc 
tion inlet 26 receiving charging gas from the gas con 
tainer 48. The valve construction 64 may have a valve 
construction outlet 27 to discharge reduced pressure gas 
into the passageways 28, 30 and 32, past the check valve 
38 and into the surrounding space 36 within the liquid 
container 22. 
The pressure reducing construction 64 may include a 

tube 68 having a restricting ori?ce 70 through which 
the high pressure gas enters and passes through the tube 
68 and into the space 72. From there it enters a “tire 
in?ation” type of valve 74 with a stem 76 which allows 
the gas to pass through the valve 74 whenever the stem 
76 is pushed down and closes when the stem 76 is re 
leased. A button 78 of a diaphragm assembly 80 pushes 
down on the stem 76 whenever the pressure in the space 
82 falls slightly below the desired pressure, and releases 
the stem 76 when the pressure in the space 82 rises 
slightly above the desired pressure. Any type of dia 
phragm assembly may be used which produces the de 
sired expanded gas pressure in the passageways 28 and 30 
as the gas passes from the space 82 through the outlet 
27 into such passageways 28 and 30. 

Other valves may be carried by the support 24. For 
example, a pop-off valve 84 may open whenever the 
pressure in the space 36 becomes too great. It will dis 
charge such over pressure gas through the passageway 
86 and will rupture the plastic cover 90 which may be 
placed over the end of the support 24 and around the 
?ange 50. Another pop-01f valve 88 may open when the 
pressure in the passageways 28 and 30 become too great 
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and likewise any over pressure gas may be released 
through the passageway 92 and will rupture the coverv 90. 

Other passageways and valve structures 94 and 96, 
FIGURES 6 and 7, may be provided in the support 24, 
which are not speci?cally germane to this invention, and 
hence are not further described. 
The slit ring spreading means 60 may have a lower 

ring structure 98 and an upper ring structure 100. These 
ring structures 98 and 100 are relatively rotatable with 
respect to each other, and when so rotated, inwardly 
and outwardly move the radially movable spreader teeth 
102 to and from the positions shown respectively in FIG 
URES 6 and 7. The inwardly biased split ring 56 has 
an inward ?ange 62 which produces a ?nger receiving 
groove 104, FIGURE 10, into which the lower ends of 
the teeth 102 extend and where these teeth produce their 
spreading or contracting action on the split ring 56. 
As is apparent, many words are used in this applica~ 

tion which indicate relative position, relative direction, 
etc. These words are used for the sake of clearness and 
brevity in description. However, it is to be understood 
that such words are used in connection with the speci?c 
positions shown in the drawings, and that the members 
described in connection with these words may have entirely 
di?erent positions in the actual device during use, trans 
portation, etc. Examples of these words are “upper,” 
“lower,” “upward,” “downward,” etc. 
Any mechanical construction may be used which will 

cause the teeth 102 to move radially in and out in response 
to the relative rotation of the ring structures 98 and 100. 
By way of example, the ring structures 98 and 100 may be 
relatively rotated by a screw 106 which engages the teeth 
108 of the upper ring 100 to cause this relative rotation 
between the ring structures 98 and 100. The screw 106 
may be rotated by a shaft 110, which may be turned by a 
crank or wheel, not shown, or the like. The shaft 110 
may be carried by the vertical ?anges 112 which are car 
ried by the platform or extension 114 of the lower ring 
structure 98. If desired, a rack vgear may be used instead 
of the screw 106 to turn ring 100. 
The lower ring structure 98 may be made, if desired, 

in the form of two rings 111-6 and 118 which may be 
secured together bry welding, bolting, etc. The ring 
118 may be of continuous annular shape, whereas the 
ring 116 may have a plurality of notches 120 which re 
ceive the upper horizontal portions 122 of the spreader 
teeth 102. The ring 118 supports the horizontal por 
tions 122 within the notches 120, and allows the teeth 
102 to slide back and forth within the notches 120. 
The ring 118 may have a downward ?ange construc 

tion 119 which can fit over the neck 121 of the liquid 
container 121 to hold the split ring spreader on the 
neck 121 while the gas receptacle support 24 is being 
inserted in or removed from the liquid container 22. 
The ring spreader 60 is placed temporarily on neck 121 
when receptacle 20 is to be inserted in or removed from 
receptacle 22. 
The ring structures 98 and 100 may be held together 

in a relatively slidable relationship as is evident from 
FIGURES 5 and 8. The ring 100 has a plurality of 
arc-shaped slots 124 ‘which receive the screw bolts 126. 
The screw bolts 126 may have heads 128 which are 
suf?ciently wide to hold the ring structure 100 from 
axial movement. The screws 126 may engage the 
threaded openings 130 in the rings 116 and 118. The 
unthreaded portion of the screw bolt 126 may have a 
shoulder 132 which engages the top of ring 116. In 
this manner, the ring structures 98 and 100 may be 
held from axial displacement with respect to each other, 
but may be permitted to rotate relatively to each other 
for the distance of the arc-shaped slots 124. The teeth 
102 may be radially reciprocated by the relative ro 
tation of the rings 98 and 100 by means of pins 134 
which are rigidly secured to the horizontal portion 122 
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of the teeth 102, and which slidably engage the slant 
ing and eccentric slots 136 in the ring 100. 

Therefore, rotation of the screw 106 rotates the ring 
100 with respect to the ring structure 98. This causes 
the screws 126 to move back and forth in the arc-shaped 
slots 124 as the ring structures 98 and 100 rotate rela 
tively to each other. At the same time, the pins 134 
move longitudinally of the slots 136. These slots 136 
are eccentn'cally slanted with respect to the center 138, 
which is the center of the ring structures 98 and 100. 
The charged liquid or beverage in container 22 may 

be discharged through a faucet 138 under the control 
of a valve 140 which may be opened and closed by a 
handle 142. The liquid may enter the discharge tube 
144 at its inlet 146 near the bottom of the container 
22 and may ‘be fed under charging or propellant gas 
pressure into the valve 140 for discharge through the 
faucet 138. 

It is thus to be seen that a new, unobvious and use 
ful construction has been provided. 

While the form of the invention now preferred has 
been disclosed as required by statute, other forms may 
be used, all coming within the scope of the claimed 
subject matter which follows. 
What is claimed is: 
1. A combination comprising: a charging gas con 

tainer to be placed in a charged liquid container; sup 
port means for said \gas container attachable to said 
liquid container; an automatic pressure reducing valve 
in said support means with a valve inlet receiving charg 
ing gas from said gas container and having 1a valve out 
let to discharge reduced pressure gas into the surround 
ing space within said liquid container which is outside 
said gas container; a charging gas restrictor means 
restricting the ?ow of charging gas to said valve inlet; 
a reduced pressure gas passageway in said support ex 
tending from said valve outlet and having a cylindra 
ceous extension into said surrounding space; and a check 
valve in the form of a ?exible, rubber-like cylindraceous 
tube having a cylindraceous side wall, a closed end and 
an open end over said extension, an upper portion of 
said side wall surrounding said extension and a lower 
portion of said side wall extending below said extension, 
said lower portion of said side wall having slit means 
below said cylindraceous extension which opens when 
pressure in said tube ‘is ‘greater than the pressure out 
side said tube, and closes when the pressure outside 
said tube is greater than the pressure inside said tube. 

2. A combination according to claim 1 having a rela 
tively solid cylindraceous member loosely held in said 
cylindraceous tube adjacent said slit means below said 
cylindraceous extension to prevent inward collapse of 
said tube. 

3. A combination according to claim 1 in which said 
slit means includes a longitudinal slit in said side wall 
below said cylindraceous extension. 

4. A combination according to claim 1 in which said 
slit means includes two diametrically opposed parallel 
longitudinal slits in said side wall below said cylindra 
ceous extension. 

5. A combination according to claim 4 having a rela 
tively solid cylindraceous member loosely held in said 
tube adjacent said slits and below said cylindraceous ex 
tension to prevent inward collapse of said tube. 

6. A combination according to claim 1 in which said 
support means has an outward circular ?ange and said 
liquid container has a circular recess receiving said ?ange 
and a circular outward groove adjacent said recess; and 
an inwardly biased split ring in said outward groove ex 
tending over and holding said outward circular ?ange 
seated in said circular recess. 

7. A combination comprising: a charging gas con_~ 
tainer to be placed in a charged liquid container; support 
means for said gas container attachable to said liquid con 
tainer; an automatic pressure reducing valve in said sup 
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port means with a valve inlet receiving charging gas 
from said gas container and having a valve outlet to 
discharge reduced pressure gas into the surrounding space 
within said liquid container which is outside said gas con 
tainer; a charging gas restrictor means restricting the 
?ow of charging gas to said valve inlet; a reduced pres 
sure. gas passageway in said support extending from said 
valve outlet and having a cylindraceous extension into 
said surrounding space; and a check valve in the form of 
a ?exible, rubber-like cylindraceous tube having a cylin 
draceous side wall, a closed end and an open end over 
said extension, said side wall having split means which 
opens when pressure in said tube is greater than the pres 
sure outside said tube, and closes when the pressure out 
side said tube is greater that the pressure inside said 
tube, in which said support means has an outward circular 
?ange and said liquid container has a circular recess re 
ceiving said ?ange and a circular outward groove adjacent 
said recess; and an inwardly biased split ring in said out 
ward groove extending out and holding said outward 
circular ?ange seated in said circular recess, and includ 
ing split ring spreading means having a lower ring struc 
ture with radially movable spreader teeth engaging said 
split ring and having upward pins, an upper ring struc 
ture having eccentric grooves receiving said pins, and 
means relatively to rotate said rings to spread said teeth 
radially outward to spread said split ring. 

8. A combination comprising: a charging gas con 
tainer to be placed in a charged liquid container; sup 
port means for said gas container attachable to said liquid 
container; gas pressure reducing means carried by said 
support means with an inlet receiving high pressure gas 
from said gas container and discharging reduced pres 
sure gas through a reduced pressure gas passageway in 
said support and through a cylindraceous discharge exten 
sion of said support into the surrounding space within the 
liquid container; and a ?exible, rubber-like cylindraceous 
tube having a side wall, a closed end and an open end 
over said cylindraceous discharge extension said tube hav 
ing an upper porton of said side wall surrounding ‘said 
extension and a lower portion of said side wall extend 
ing below said extension, said lower portion having slit 
means in said side wall of said tube below said extension. 

9. A combination according to claim 8 having a rela 
tively solid cylindraceous member loosely held in said 
tube below said extension adjacent said slit means to pre 
vent inward collapse of said tube. 

10. A combination according to claim 8 in which said 
slit means includes two parallel longitudinal slits in said 
side wall below said extension. 

11. A combination according to claim 10 having a rela 
tively solid cylindraceous member loosely held in said 
tube below said extension and adjacent said slits to pre 
vent inward collapse of said tube. 

12. A combination comprising: a ?exible rubber-like 
tube having a side wall, a closed end and an open end 
with an upper portion of said side wall to ?t over a dis 
charge extension and with a lower portion of said side 
wall extending below said extension, with said lower 
portion having slit means in said side wall, said combi 
nation having a relatively solid member in said tube 
loosely held in said lower portion adjacent said slit means 
to prevent inward collapse of said tube. 

13. A combination comprising: a ?exible rubber-like 
tube having a side wall, a closed end and an open end 
with an upper portion of said tube wall to ?t over a dis 
.charge extension and with a lower portion of said side 
wall extending below said extension, with said lower por 
tion having slit means in said side wall, said combination 
having a relatively solid member in said tube loosely held 
in said lower portion adjacent said slit means to prevent 
inward collapse of said tube, and in which said slit means 
includes two parallel longitudinal slits in said side wall 
below said extension, and having a relatively solid cylin 
draceous member loosely held in said tube below said 
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