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VALVE FITTING FOR BOTTLES 

BACKGROUND OF THE INVENTION 

This invention relates to valve fittings for bottles, and 
more particularly, to bottle valves which preclude entry 
of contaminants into the bottle when the bottle is 
empty. 
The most pertinent prior art known to applicants in 

cludes the following US. Pat. Nos: 3,307,597 to Shu 
garman; 2,645,241 to Riede; 1,234,726 to Bruckner; 
3,093,979 to Ehrens; 3,243,969 to Dirk; 2,449,119 to 
I-lolicer; and 3,145,733 to Shaw. 
One principal difficulty in the handling of bottled liq 

uids or gases under pressure is the necessity of cleaning 
and sterilizing the tanks or bottles prior to each re 
charging to insure that the same are free from contami 
nants, whether the same be in the form of particulate 
matter or non-wanted gases such as air. The cleaning 
and sterilizing of such tanks is a rather expensive pro 
cess and heretofore has normally required that the 
tanks be returned to a central station equipped for the 
operation. As a result, there has been a pronounced 
need for means to eliminate the necessity of cleaning 
and sterilizing empty tanks prior to recharging to elimi 
nate the expense of the operation and further to allow 
the bottles to be recharged at a substation or the like 
located closer to the point of use than a central station 
thereby minimizing transportation costs. 

SUMMARY OF THE INVENTION 

It is the principal object of the invention to provide 
a new and improved valve ?tting for bottles or tanks 
employed in holding pressurized liquids and gases. 
More speci?cally, it is an object of the invention to pro 
vide such a valve which will retain within the bottle, 
when the latter has been emptied, a slight pressure to 
preclude the entry of foreign matter or gases to elimi 
nate any need for cleaning and sterilizing and shipping 
to a central location for such operations. 
The exemplary embodiment of the invention 

achieves the foregoing object in a structure including 
a valve ?tting body having an inlet port employed dur 
ing recharging of the bottle to which the valve may be 
attached, an outlet port through which the contents of 
the bottle may exit the same to be conveyed to a point 
of use and a further port adapted to be located in ?uid 
communication with the interior of a bottle. In addi 
tion, an additional outlet port provided with a pressure 
release valve may be employed for safety purposes. 
The inlet port includes a check valve which will nor‘ 

mally seal the same except when a liquid or a gas to be 
introduced to the bottle is applied under pressure to the 
inlet port. The inlet port may also be provided with a 
sealing and securing cap to preclude foreign material 
from entering the port when a source of a liquid or gas 
under pressure is not connected thereto. 
The outlet port is provided with a check valve set to 

open at a relatively low pressure as, for example, ap 
proximately lO psig. It is provided with a sealing cap to 
preclude entry of foreign material into the outlet port 
when the same is not connected to a conduit for con 
veying the liquid or gas to a point of use to thereby pre 
vent such foreign material being passed into such a 
conduit and which is used during a re?lling operation. 
The check valve in the outlet port will close at a rela 

tively low pressure to maintain a low pressure within 
the bottle when its contents have been virtually fully 
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2 
exhausted, which pressure will preclude entry of a for 
eign material, generally contaminating gases such as air 
and ?nely divided particulate material carried thereby. 
The three principal ports converge on a central valve 

space in which is located a manually operated valve 
member for opening or closing the port communicating 
with the bottle. When the valve is open, the bottle may 
be recharged or the contents thereof may be directed 
to a point of use. During recharging, it is contemplated 
that the outlet port will be capped, as mentioned previ 
ously, and the manual valve opened to direct the pres 
surized gas or liquid into the bottle to which the valve 
may be attached. Upon completion of the ?lling opera 
tion, the inlet port may be capped to prevent the entry 
of foreign material into the inlet port and the bottle 
then transported to a point of use at which time the out 
let port may be uncapped and the same connected to 
a suitable conduit. Upon subsequent opening of the 
manual valve, the fluid within the bottle will be con 
veyed to a point of use until such time as the pressure 
in the bottle drops to below the value insuf?cient to 
open the check valve in the outlet port at which time 
the bottle may be returned for recharging. 
Other objects and advantages will become apparent 

from the following speci?cation taken in conjunction 
with the accompanying drawing. 

DESCRIPTION OF THE DRAWING 

The FIGURE is a vertical section of a valve made ac 
cording to the invention and attached to a typical bottle 
for containing a pressurized liquid or gas. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to the FIGURE, there is seen a fragmentary 
depiction of a typical bottle, generally designated 10, 
which may contain a pressurized gas or liquid. Nor 
mally, the contents will be in liquid form with a portion 
of the liquid having vaporized and residing in the space 
above the liquid to pressurize the contents. Typically, 
the bottle 10 will be employed for containing a refriger 
ant for use in recharging refrigerating systems, al— 
though the invention is not restricted to use with refrig 
erants. 
The bottle 10 includes an upper neck 12 having inter 

nally threaded surface 14. The valve ?tting of the in 
vention includes a valve body, generally designated 16, 
which will ordinarily be forged of any suitable corro 
sion resistant material. The body 16 is generally T 
shaped and the base thereof includes a threaded end 18 
which is threadedly received in the neck 12 of the bot 
tle 10. Within the base of the body 16 is a bore 20 
which serves as a port in the valve body 16 through 
which pressurized liquids or gases may enter or exit the 
bottle 10. 
One of the arms of the T-shaped body 16, specifi 

cally, the left-hand arm as viewed in the FIGURE, is 
designated 22 and includes a central bore 24 de?ning 
both a valve chamber 26 and a threaded end 28. The 
threaded end 28 receives a reducer 30 which includes 
a central bore 32, a reduced threaded end 34, an en 
larged threaded end 36 threadably engaging the 
threaded end 28 of the arm 22, and concentrically with 
the bore 42 and on the large threaded end 36, an annu 
lar shoulder 40 which serves as a valve seat. The bore 
32 serves as an inlet port for the structure and to mini 
mize the possibility of foreign material accumulating 
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therein, which could ultimately be directed into the 
bottle 10 during a recharging process, a cap 42 having 
a threaded internal surface 44 and an internal seal 46 
is provided to be threadedly received on the threads 34 
of the reducer 30 in such a way that the small end 
thereof can seal against the internal seal 46. In normal 
use, the cap 42 is retained on the valve body 16 except 
during a recharging operation. 
The chamber 26 houses an inlet check valve includ 

ing a valve member 48 having an upwardly open U 
shaped recess 50 on the right-hand side thereof for re 
ceipt ofa biasing spring 52. The face of the valve mem 
ber 48 opposite the recess 50 includes a recess receiv 
ing a sealing disc 54 in alignment with the shoulder 40 
on the reducer 30. 
Formed within the body 16 and at the right-hand 

boundary of the chamber 26, is a small collar 56 which 
receives the end of the spring 52 opposite the valve 
member 48 so as ?rmly locate the spring 52 in a posi 
tion to bias the valve member 48 toward the left as 
viewed in the FIGURE to provide check valve action. 
concentrically within the collar 56 is a bore 58 which 

is also aligned with the bore 32 and serves as a continu 
ation of the inlet port. The bore 58 continues to the 
right into a main valve chamber 60 which is also in 
communication with the bore 20. 
The main valve chamber 60 is de?ned by a vertically 

extending, enlarged bore in the body 16 terminating in 
an upper internally threaded end 62 which receives an 
externally threaded plug 64 having an internally 
threaded central bore 66. A small seating surface 68 at 
the lowermost end of the thread 62 is provided to seat 
one or more metal seals 70 which may be ?exed some 
what by rotating a manual valve operator, generally 
designated 72, within the threaded interior bore 66 of 
the plug 64. 
The manual valve operator 72 includes a conven-. 

tional handle 74 having a central hub 76. A screw 78 
is adapted to secure the handle 74 and an instructional 
plate 79, if desired, to a threaded stub shaft 80 received 
in the threaded bore 66. The lowermost end of the stub 
shaft 81 is rounded as at 84 and bears against the upper 
surface of the metallic seals 70. 
Immediately below the metallic seals 70 and within 

the chamber 60 is a valve member 82 having a rounded 
upper surface 84 in engagement with the metallic seals 
70. The lower surface of the valve member 82 mounts 
a sealing disc 86 which, in turn, is surrounded by an an 
nular recess 88 for receipt of a biasing spring 90. 
Within the chamber 60 and concentric with the point 

of emergence of the port 20 thereinto is an annular 

25 

30 

35 

45 

shoulder 92 which is aligned with the sealing disc 86 l 
and serves as a valve seat. 
Thus, it will be appreciated that when the handle 72 

is rotated in such a way as to move the stub shaft 80 
into the threaded bore 66, the same will, via the metal 
lic seal 70, depress the valve member 82 against the 
bias of the springs 90 until such time as the disc 86 seal 
ingly engages the seat de?ned by the shoulder 92 to 
completely seal the contents of the bottle 10 there 
within. Opposite rotation of the handle 74 will, of 
course, allow communication between the interior of 
the bottle 10 and the valve chamber 60. During re 
charging or use of the contents of the bottle, the latter 
condition will exist. 
The right-most arm of the T, designated 94, also in 

cludes a bore 96 similar to the bore 24, a portion of 
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4 
which de?nes a valve chamber 98 and the remainder of 
which is threaded as at 100. The threaded portion 100 
receives a reducer 102 which in all respects may be 
identical to the reducer 30 except that, in the case of 
the reducer 102, the annular shoulder 40 does not 
serve as a valve seat, but rather, serves as a retaining 
means for a valve biasing spring. The small endof the 
reducer 102 is also provided with a cap 104 which is in 
all respects identical to the cap 42 but is also employed 
to perform an additional function as will be seen. 
Within the valve chamber 98 and specifically at the 

left-hand edge and concentric with a bore 106 de?ning 
a portion of an outlet port is an annular shoulder 108 
similar to the annular shoulder 56 except that the same, 
in this instance, serves as a valve seat rather than a bias 
ing spring retaining means. A valve member 110 is 
movably received within-the chamber 98 and a spring 
112 within the chamber is interposed between the same 
and the reducer 102. The spring 112 biases the valve 
110 into engagement with the seat 108. It may also be 
observed that the valve member 110 is in every respect 
identical to the valve member 48. However, the degree 
of bias provided by the spring 112 may be different 
than that provided by the corresponding spring 52. 
Specifically, the spring 112 is selected such that the 
valve member 110 will not move to an open position 
unless pressure is exerted against the face thereof at a 
greater level than a predetermined amount, normally 
about 10 psig. In other words, for pressures within the 
bottle 10 of 10 psig or less, the valve 110 will remain 
closed so that, even when the main valve 82 is open, 
there will be no fluid communication between the inte 
rior of the bottle 10 and the outlet port de?ned by the 
bore 106 and the bore within the reducer 102 thereby 
precluding entry of contaminants. It will be recognized 
by those skilled in the art that the pressure within the 
bottle 10 will fall to such a low level only substantially 
when the contents thereof have been virtually com 
pletely exhausted so that the valve 110 does not inter 
fere with the free ?ow of the contents of the bottle 10 
to some point of use through the outlet port as long as 
the bottle 10 is not virtually completely empty. 
The valve fitting is completed by a bore 114 extend 

ing generally transversely to the bore 20 and in ?uid 
communication therewith. The bore 114 extends to a 
valve chamber 116 and emerges therein through an an~ 
nular shoulder 118. Within the chamber 116 is a valve 
member 120 provided with a sealing disc 122 which is 
adapted to sealingly engage the shoulder 118. 
The valve member 120 is normally biased to a closed 

position against the seat by reason of a spring 124 lo 
cated within the chamber interposed between a side of 
the valve 120 opposite the disc 122 and a plug 126 
threadeclly received in a threaded end of the chamber 
116. The plug 126 is provided with a vent aperture 128. 
The purpose of this construction is to provide a safety 
feature in the valve, namely, a high pressure release 
system. Normally, the spring 124 would be such as to 
bias the valve 120 to the closed position and allow the 
same to open only when a predetermined pressure ap 
proaching a maximum safe pressure within the bottle is 
reached. At such time, the valve 120 will move away 
from the shoulder 118 to allow pressurized gas to vent 
through the vent opening 128 to reduce the pressure in 
the bottle. 
The valve ?tting is used as follows. Initially, the cap 

104 will be located on the reducer 102 and tightened 
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thereon so that a seal is effected. The cap 42 may be 
removed and the reducer 30 connected to a source of 
liquid or gas under pressure. The handle 74 may then 
be turned to allow the main valve 82 to open at which 
time the pressurized ?uid will open the check valve 48 
and flow into the bottle. When the bottle has been re 
filled, the valve 82 is closed manually and the cap 42 
replaced. The ?lled bottle may then be shipped to a 
point of use. 
At a point of use, the cap 104 will now be removed 

and the reducer 102 connected to the usual conduit for 
conveying the contents of the-bottle to equipment re 
quiring the same. The handle 74 may then be turned in 
such a way as to again open the main valve 82 where 
upon the contents of the bottle may ?ow to the valve 
chamber 60. Normally, a certain amount of the liquid 
within the bottle 10 will have vaporized suf?ciently to 
raise the pressure within the bottle well above the mini 
mum pressure required to open the valve 110. As a re 
sult, the valve 110 will open to permit the free ?ow of 
the ?uid to the point of use. 
At some point, as the bottle is almost completely 

empty, the pressure will drop to a value below the mini 
mum pressure required to open the valve 110 and the 
valve 110 will close to preclude the entry of contami 
nants into the bottle while a pressure is maintained 
therein. At this point, the bottle may be disconnected 
from the line and the cap 104 replaced and the bottle 
returned for recharging. 
From the foregoing, it will be seen that a valve made 

according to the invention virtually completely pre 
vents any need for sterilizing and cleaning. As a result, 
the expense of such operations is virtually completely 
eliminated along with the additional transportation ex 
pense heretofore required in shipping the bottles to a 
central station having appropriate equipment to per 
form such operations. 

It will also be appreciated that a valve ?tting made 
according to the invention is relatively inexpensively 
constructed and may be easily serviced. In particular, 
the chambers in the arms of the ?tting for receipt of the 
valve members 48 and 110 may be identically ma 
chined. in addition, the valve members 48 and 110 may 
be identical and therefore interchangeable, minimizing 
fabrication operations as well as inventory for replace 
ment parts. Similarly, the reducers 30 and 102 as well 
as the caps 42 and 104 may be identical and therefore 
interchangeable providing the same advantage. And, 
?nally, in many circumstances, the biasing springs 52 
and 112 may be interchangeable if the system is such 
that is is desired that the inlet check valve open at a rel 
atively low pressure. 
We claim: 
1. A valve fitting for pressure bottles of the type used 

for storage of pressurized ?uids, said valve ?tting com 
prising: a valve body including a main valve chamber, 
a port extending from said chamber to the exterior of 
said body, said port being adapted to be placed in ?uid 
communication with the interior of a bottle; a main 
valve member within said chamber and operable to 
close or open said port; manually operable means in 
cluding a handle exterior of said body for moving said 
main valve to open or close said port; an inlet port in 
said body and in ?uid communication with said main 
valve chamber; check valve means associated with said 
inlet for allowing ?uid to enter said inlet port and ?ow 
to said main valve chamber while precluding fluid ?ow 
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in the opposite direction; an outlet port in said main 
body and in ?uid communication with said main valve 
chamber; and pressure responsive valve means associ 
ated with said outlet port for precluding ?ow of ?uid 
from said chamber out of said port except when the 
pressure of ?uid in said chamber exceeds a predeter 
mined, relatively low value whereby a residual pressure 
will be maintained in a bottle to which said valve ?tting 
is attached to preclude the entry of foreign material 
into said bottle. 

2. A valve ?tting for use with pressurized ?uid con 
taining bottles comprising: a generally T-shaped valve 
body having a base and oppositely extending arms; said 
base including a bore extending therethrough and 
adapted to be placed in ?uid communication with the 
interior of a bottle; each of said arms including substan 
tially identical bores therein, each bore having a valve 
chamber de?ning portion and a threaded portion; a 
pair of reducers, each being threadedly received in a 
threaded portion of a corresponding one of said bores, 
each of said reducers including a central passage in 
?uid communication with the associated chamber and 
an annular shoulder about the point of emergence of 
the passage into the associated bore chamber portions; 
said body further including a main valve chamber lo 
cated intermediate said bore chamber portions and in 
?uid communication with said bore in said base; a main 
valve member within said main valve chamber; means 
de?ning a main valve seat in said main valve chamber 
about the point of emergence of said bore in said base 
into said main valve chamber; means, including a han 
dle exterior of said body, for selectively moving said 
main valve member toward and away said seat; a pair 
of bores in said body extending oppositely from said 
chamber to respective ones of said bore chamber por 
tions; an annular shoulder about the point of emer 
gence of each of said bores into the respective ones of 
said bore chamber portions; and a pair of valve mem 
bers, one in each of said bore chamber portions, and a 
pair of springs, one in each of said bore chamber por 
tions, one of said springs and one of said valve members 
being located in one of said bore chamber portions so 
as to biasedly seat against said annular shoulder on the 
associated reducer, the other of said valves and said 
springs being located in the other of said bore chamber 
portions so as to biasedly seat against the annular 
shoulder of the associated bore, said last-named spring 
applying a bias to its associated valve suf?cient to 
maintain the same seated only for relatively low pres 
sures; and a pair of caps, one for each reducer, includ 
ing sealing means for sealingly engaging the associated 
reducer. 

3. A valve ?tting according to claim 2 wherein said 
pair of valve members and said reducers are identically 
con?gured and interchangeable. 

4. A valve ?tting according to claim 2 wherein said 
selective moving means include diaphragm-like metal 
lic seals bounding one portion of said main valve cham 
ber and in engagement with said main valve member, 
and a rotatable element extending exteriorly of said 
valve body and mounting said handle and in engage 
ment with said metallic seals. 

5. A valve ?tting according to claim 2 further includ 
ing high pressure relief valve means in fluid communi< 
cation with said bore in said base and including a vent 
to the exterior of said body for relieving excessive pres 
sures in a bottle to which said ?tting may be connected. 

6. A valve ?tting according to claim 2 further includ 
ing a storage bottle sealingly engaging said base about 
the bore therein. 
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