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LIQUID CARBONAT!ING DEVICE
I‘rank N. Towle, Los Altos, and Edwa.rd F

_ Gamble, Palo Alto, Calif." : sl o

Apphcatlon July 28, 1941, Sena[ No 404 40b
' (CL 261—75)
drawmgs accompanyng and forrnng part of the' =

1 Claim

: ThlS mventlon relates to a:new and improvea
fluid carbonatmg device and has particular ref-
.erence to an: ‘especially “constructed: device .for
instantly-carbonating water -and-to-a method of
.controlling ~the same 1n a beverage c:hspensmcr
system.:

An object: of the present mventmn is'to pr ov1de,
‘an-improved :device: for carbonating liquid' with- .
* rouf: thesuseof: storage. tanks; equalizing contain-

_ers or-containers of ny descrlptlon for holdmg
. the liquid. - : 2
Another obJect of the 1nvent10n is- to 1nstant-
ly carbonate the-liquid automatxcally when the
“liquid is -drawn for; immediate wuse:
Another object:.of . the-invention is to prov1de
ah automatically-. controlled -water  tegulating
wvalve for use in connection ‘with a CO2 gas sup-

- ply tank and-a:-water: supply Jline  and ~means

-whereby.- the.  water ‘is carbonated within' the

.body-of the-valve when; watet. is -drawn.: for 1m-'

gmedlate use from-the-water supply line;:

“...Another. object of the: invention is to. automat-
tlcally operate the water: regulating Valve by the

. ;pressure from the source of gas supply that car-
”tbonates the fluid, - . -

< .Another -object - of the )l ventxon is- to prov1de
‘a carbonatmg chamber “within:the body of the

. .-spemﬁcatlon

[1P8

10

.TIt is to be uhderstood fhat it is ot mtended e

to limit-the invention.to:the embodiment qhown .

by said drawings and.description,-as. varlatxono”‘ ,
.can be adapted within the. fundamental princi- .-

ple-of the invention as set forth in: the clalm
In the accompanying drawings:"

Fig. .1, 1s an. elevational dlaglammaﬁc assem— :

bly; view. of the  fluid . carboning device shown
bly view of the fluid carbohating. device showmn :

mounted in a beverage dispensing-system and 1=

~lustrates.the relative arrangement of the; water ‘
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. valve-and- to convey: ]1qu1d and gas: m dlfferent o

dlrections into, said.chamber..: ..

: Another obJect of:the inventmn is’ to provide
“a fluid 4outlet line from; the-carbonating cham-
‘ber.and to convey the:CO: gas.into-the carbon-
-ating .chamber through the fluid- outlet line..

- Another object: of :the invention:is.to. provide
a. fluid- retarding element in. the'outlet:line: for

o ;producing‘ in:said line  a-back:pressure; ..

-Another:object of the invention is’ to use:the
ﬂuld carbonating: dev1ce in a'beverage-dispens-

" ing ‘system having a «'upplv of carbonated bev-. :

cerage; such asbeeriand a €Oz gas'supply tank for
*maintaining gaseous ‘pressure on the ¢arbonated
‘beverage and-to -provide ‘automatic controlling
- means whereby the one COz gas supply tahk will

. “maintain the gaseous’ pressure on ‘the carbonat-

. .ed beverageand-also operate the ﬂuid carbonat—
ing device. RIS

= The invention further consists dn: the: part1r'u—

lar - combination, constructlon and-‘association

of the different’parts, such' as described in the

followmg specification “and  possesses * var1ou~

other objects’ and features-of ‘advantage, some’of

80
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. 5—5 of Fig..3,
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‘which, with:the foregoing :will' be made manifest -

~in the following : description - ofi:the" preferred
form of ‘the mventmn that is 111ustrated in’ the

line, .the- gas supply. tank and gas line andithe

,valves and pressure regulators for. operatmOr and Tl

controlling the invention.

.. Fig. 2. is a vertcal central longltudmal sec- '

tlonal view. of ‘the . water regulating: control

valve . formmg the .main “body.. of -.the. .car- -

bonatmg devme, showmg portions. of. liquid: and .

‘gas inlet andoutlet pipes that are connected
thereto, and. also, showmg the Valve part,
their normal positions, . . - . e
" Pig. 3 is a vertical central 10ng1tud1nal sec- e
tlonal fragmentary view of ‘theé outer end por=:. i

in‘ '

tion of the carbonated liquid outlet line. showing:

the hquld reta.rdmg element and also the: method L
Jin Whlch the CO2 gas mlet hne s connected mto_ :

the hqu1d outlet line. ; £
 Pig. 4.is a verthal central longltudmal sec-
tmnal fragmentary view .of the main body simi-

lar to Fxg 1, except showmg the - water mlet
'valve in’ its opén’ rpos1t1on ‘

~ Fig. 5 is_a horizontal sectmnal v1ew taken

‘through “the liquid retarding member on line . =
lookmg m our t;10n o_f the ATrTOWS.: ..

“is snmlar t0’ that shown in Fig. 2, and 1llustra+es -
"how ‘s, “mechanical means can be prov1ded ‘for o
automat1ca11y operatmg the Water regulatmg

valve:

F1g 9158 honzontal sectxon w_ taken on

“line 9—9 of - Flg 8 lookmg m chrectlon of the

arrows:

g Referrlng in detall to the drawmgs and the. ‘
different parts thereof, wherein for the purpose .
of illustration, like reference’ numerals demgnater ;

_ ~like parts’ throughout ‘the various views,
85 .

“the
numeral 15¢ desxgnates the ‘body of the devn,e'
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which is formed with a liquid carbonating cham-
ber 171 and provided with a removable cover 18
that is secured to the upper enlarged portion 5
of the body by suitable cap screws 19 as shown in
Fig.2. The numeral 20 designates the liquid inlet
that is preferably a suitable pipe threadedly
secured into the lower portion of the body 15 and
positioned underneath the carbonating chamber
t7. The numeral 21 designates the liquid dis-
pensing outlet pipe threadedly secured into the
body 15 and leading from the carbonating cham-
ber iT.

A suitable valve is provided for admitting 11q-
uid into the carbonating chamber. ‘This valve
can be of the diaphragm type or can be a positive
mechanically controlled valve. In Fig. 2 there is
shown, a diaphragm 22 interposed between the
cover I8 and the top end portion 6, of the body,
said cover and body being recessed as at 23 and
24, respectively, to accommodate the operating
movement of the diaphragm. The body {5 is
further recessed as at 25, formed hollow as at 26
and internally threaded asat 21.. The diaphragm
is provided with a reinforcing disk 28 that carries
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In Fig. 1 there is illustrated a general assembly
view of a beverage and water dispensing system
involving the invention. The numeral 46 desig-
nates a conventional tank of CO:z gas and is pro-
vided with a valve 4T and a pressure gauge 48.
The numeral 49 designates a pressure regulator
positioned in the gas line between the CO:2 gas
tank and the liquid carbonating device, and
numerals 50, 51, 52, 53, 54, 55, 56, 57, 58 and 53
designate suitable pipes formmg said line, numer-
als 68 and 64 designating suitable elbows for
making the proper connections. A standard

" shut-off valve 63 is located in the gas line between

a valve push rod 29 which projects through the -

center of the diaphragm and is peened thereto as
shown in Fig. 2. A cup shaped member 30, hav-
ing a hole 3f in the bottom 32 thereof. is threaded
into the body 15 and supports a coiled spring 33
which is compressed hetween said hottom and the
reinforcine disk 28 of the diaphragm, resiliently
holding the digphragm in its normal position.
Suitable packing means 34 is provided for packing

the valve push rod 28 and a vacking gland 35 is .

threadedly mounted into the body 15 for adjust-
ine the packing.

The preferred construction for admitting lquid
into the chamber 17 is chown as comprising a
bushing 35 extending tightly into and through the
onening formed in the bottom of said chamber,
and a sealing washer 28 is provided and is resil-
fently held agalnst the bottom of the bushing
completely .closing the ovening 31 therein as

shown in Fig. 2. The bushing is formed with an «;

annular shoulder portion 39 that fits against the
outer surface of the bottom of the chamber 7.
The sealing washer 38 is fixed to a resiliently con-
trolled plunger 492 by a suitable screw &1, said

wlunger heing slidably mounied into a counter- ¢

hored cap 42 that is threadedly secured into the
hottom portion 43 of the body I56. The pluneger
41 is also counter-bored to.accommodate a coiled
spring 44 which is mounted into the cap 42, serv-

ine to resiliently hold the washer 38 -against the 3.

bottom end of the bushing 35. The numeral 45
designates a suitahle gasket-interopsed. between
the cap 42 and the bottom end of the -body 15.

From the foregeoing description taken in eon-
junction with the drawings it will readily be seen
that when the push rod 29 is longitudinally moved
against the sealing washer 38 the plunger 48 will
be caused to recede and an opening will be pro-
vided for Mauid to flow from the .inlet 20 into the
carbonating chamber 11. . The movement is pref-
erably imparted to the. push rod 28 in synchro-
nism with the opening of a gas valve for conveying
gas into the carbonating chamber, thus dispens-
ing gas and liquid into the carbonating chamber

simultaneously. 'The movement of the push rod :

39 can be accomplished either by providing means
for .applying the: CO: gas pressure against the
dizphragm 22 when the ges valve is-opened or by
a positive mechanical means operated in connec-
tion with the operating of the gas valve handle.

30

6o

G5

the gas tank 46 and the pressure regulator 48 for
enabling the gas pressure to be closed with respect
to_sajd regulator, when it is necessary to adjust
or service the same, without interfering with the
gas flow in the beverage system. The numeral 6§
designates the valve that controls the entire car-
bonating operation. This valve can be an ordi-
nary hand wvalve, a foot controlled valve or any
other suitable valve arranged in -any. suitable
location: and positioned in any suitable manner
that will best serve the purpose of the invention.

‘When the valye 66 is opened the gaseous pres-
sure from the tank 46 will be applied against the
diaphragm 22 and will force the push rod 29
downwardly causing the sealing washer 38 to be
moved off of its seat as shown in Pig. 4 and thus
providing an ‘opening for the liquid to flow from
the inlet 29 into the carbonating chember (1.
When the valve £6 is opened the gas from the
tank #8 will also pass into the gas inlet pive 87
and will enter the carbonating chamber {1 simul-
tanecusly with the lquid .and will be forced
against theliquid. It will be noted that the flow
of Yquid -and gas are’'in opposite directions and
are forced against each other in‘the carbonating
chamber 17. "It will aiso be noted that the gas
inlet pipe 87 leads into the carbonating chamber
{1 through the outlet pipe 2! and is welded there-
to as-at 7. This construction and arrangement
inicreases the efficiency of the carbonation and is
one of the features of the invention.

In order to more perfectly complete the car-
bonation of the fluld it is necessary to provide
means for enabling a back pressure 0 be produced
in the fluid outlet line. A liquid retarding ele-
ment 68 is therefore provided at the end portion
of the liquid eutlet line as shown in Fig. 3. ' This
element is composed of suitable cloth ‘or other
fibrous matertal or can be a fine screen or can be
any suitable form of construction prowded into
or mounted onto the outlet line. The end por-
tion of the outlet line 21 is preferably threaded as
shown at 49 and a collar 10is threadedly secured
thereon. ' The collar 10 is formed with a female
threaded portion 11, and a threaded male member
72 having an opening 13 therein is threadedly
mounted into ‘the collar 10, the liquid retarding
element §8 being interposed between the members
as shown in Fig. 3. ‘A -suitable washer 14 can be
provided if -desired. *This construction enables
the lignid retarding element §8 to'be changed and
also enables :a different number .of the retardm;'
elements to be used.

Additional means 45 provided for controlling
the back pressure in the outdet dirie~2{ and con-
sists inproviding a ball 405 into the outlet:open-
ing 13, said opening forming a shoulder.as chown
at 186. The ball is resiliently held against said
shoulder by a coiled spring #84 that is meunted
into the outlet .opening -1% and applied against
said ball and adjustably held ithereagainst by a
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hollow member 192 that is threadedly secured to

the member 12 as shown in Fig: 3.. A set screw
104 holds: the member 182 in .a ﬁxed position.

The back pressure in' the outlet line 21 can

thus be adjusted to suit the exact condition re-

quired. For example, with 30 pounds water pres-:

vice located in the system. The numeral 88 des- )

~ignates a container of carbonated beverage, such
. as beer, and the numerals 89, 90, 81, 92 and 93

- sure flowing into the carbonating chamber 17:the .

“spring tension cn the ball will be adjusted above
30 pounds pressure. The gas pipes 57 and 59
that convey the gas pressure to.the top of the
diaphragm 22 are of a larger size than the gas

pipe 6T leading to . the carbonatmg chamber. -

~When the ball pressure control means is used it is:.

. desirable to remove the packing. 34:and the gland
'35 to admit pressure into the chamber. 26 and
underneath the diaphragm. It will thus be seen

.that when' the valve 66 is opened the gas line -
leading to the diaphragm being larger than the:

‘gas line leading to the: carbonatmg chamber the
pressure:-will first be. exerted agamst top of dia<
phragm, opening- water valve 37 and allowing
water to flow through to ball 185.
“pressure becoming equalized on both sides 6f dia-
- phragm, the ‘water pressure acting against the
““bottom of the dlaphragm ‘will ‘close-the water
" valve, Then the gas préssure, which is around
' 60 pounds.per square inch, being added. to water

.. “will- produce a pressure -sufficient to- overcome
" spring tension against the ball I05 and the car-

bonated water will intermittently flow automatl-

-.cally out of the opening 103.

In Fig. 8 there is illustrated a modified form of

15

20

Then the gas

25

. 30

"the valve that can be used for: contmlhng the - '

flow of liquid and.COs-gas. and is the equnmlent
of the valve shown in Fig.' 2 but is.included in the
o application to illustrate that & mechanical means

o
ot

can be provided for. operating the water valve. in

synchronism with the gas valve instead of opers

gting the'valves in synchronism with the use of
the gaseous pressure from the tank 48.
- chanical means simply- consists in providing a
gear wheel 75 on the valve stem 76 of the gas
valve 66 and is adapted to engage with a pinion
77 that is revolubly mounted in the top portion
The pinion 77 is formed with a

The me-
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rectangular shank 718 that is keyed into a thread- -

i ‘ed stud. The gear wheel 75 is-fixed to-the valve
stem 18 by a set screw 81.° When the valve stem
15 is turned to open the gas valve, the gear 15

- will revolve the pinion 71 which will revolve the

threaded stud 19 causing said stud to’be moved
‘against the push rod 29, thus opening ‘the water

valve at.38 in: exactly. the same manner as when

the daseous préssure from the tank 46 is applied
against the diephragm 22 that imparts movement
“tothe push rod 28. When the valve 'stem 16 is
turned to close the gas valve ‘the coiled “springs

“':‘,"133 and 34 will automatically return the valve -
.« parts to their normal positions, !

. The carbonatmg devme has: c'ommumcatlon
with a.-water line that prefera,bEy conveys water
at normal city pressures.” The numeral 82'in Fig.

1 de51gnates a water pipe leading from the'main

" the fundamental prmcxple of ‘the irivéntion. as set I

:veying the COz gas against the  fAow of lquid- v.'
' whereby the liquid becomes carbonated, valve
-means for simultaneously controlling. the- ﬂow of

60

..abling the carbohated liquid to pass therefrom, . .
a hquxd ‘retarding member . plowded ‘onto - the, e

source of supply and the numerals 83, 84, 85 and -

" 86 designate an elbow, another pipe,.a ‘cooling
coil and a pipe T, respectively. The numeral 81

designates a valve that-is provided for drawing

5 -plain wafer and numeral 81 an outlet pipe that

leads therefrom.

In Fig. 1 there is further 111ustrated a beverage
- dispensing system. in' which there is ‘used-a tank
of CO2 gas and shows the liquid carbonatmg de-

- the surfaces of the two pipes in. its travel through’

99 and ;100 designate the cooling coils and’ the:
“faucet, respectively, that are-associated with the
~container. of beverage 88,
.the foregomg descnptlon and’ the illustration
shown' in -Fig. 1°that the one ‘tank of -:COz gas

-consisting in the providing the Auid- carbonatmgi

-ated, the method. in which the’ liquid-and gas'is:

‘containers but also provides a superior product

5 immediately.
-form of “construction -and alr'mgement of: parts e

.- pertaining to-the invention, it'is to be- ‘understood
" that the parts formmg the invention can be:made. -

. a portion 'of said elongated outlet line whereby

designate suitable gas pipes, numerals 94 and 95

" designate elbows, and: humerals 86, 97 ‘and 98 .
‘designate a: pressure regulator,. 4 pressure guage .

and a shut off valve, respectively.. The numerals'

It will be noted-from’

accommodates both the fluid carbonating device -
and the container of carbonated beverage and @
that the ‘gaseous pressures on:each can be Varled:
and maintained separately.. ..
The unique improved features of constructxon :

chamber .directly in: the body of. the valve, the.
manner in. which the valve elements are oper-

conveyed- against each other in' the carbonatlna; I
chamber;  together with conveying'.the CO: ‘gas Sl
through  the carbonated liquid outlet line . and g
providing-means for producing a back pressure ..

in said line causes the liquid to become 1nstantly_. L
carbonated and ready for.immediats use..~'This R
method not only carbonates:the liquid in an dme

proved manner by more completely. impregnating -

the CO: ‘gas in the ‘fluid and eliminating - the:

necessity of using- storage” tanks -and: equahzmg

that is not: subject to any losses due to the fagt 7
that the liquid is instantly carbonated and. Used

Having: thus 1llustrated and desm 1bed a certam N

in any suitable size and shape and of any suitable -
material and combined and arranged in any suit-- -
able manner into which the ‘device can be made; .
and it is desired to include in this application for”

any:and ‘all patentable novelty that. emsts inthe
description disclosed -and all. that comes w1th1n

forth: in"the claim- he1e1nafter mentioned.

What is claimed is: :

- A liquid carbonating dev1ce for use in combl-
nation with a supply of hquld under. pressure.and . -
a tank of COz gas; comprising a ‘housing form= -
ing a reduced carbonating chamber an inlet for'
admitting: liquid therein, a’ gas:inlet pipe: posi=:
tioned oppositely opposed said liqiiid inlet for- conx

liquid and COz gas, an elongated outlet pipe llne'” e
leading from-said carbonatmg chamber for en-- -

outer end of the outlet line; the COz gas inlet plpe,f'rj o
extending into the carbonatlng chamber throughi S

the carbonated liquid reaches-a: higler state of o
carbonation: as it passes around and in ‘between S

the outlet line. S
" FRANK: N; TOWLE; e
EDWARD F. GAMBLE. .- @




