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ABITRAC?

A motorless batch ocarbtonster for a carbonated drink disg-
penser is located in a chilled water dath inoluding a set of
evaporator ¢o0ils located om the outside of the wvater bath with *
the ise duild up en the inside thereof being controlled by aa
{ce bank deteator. The carbonator is aomprised of an immessi-
Bleiidlosed tank includiag s loui-p.ﬁmnbh membrane carbonmt-
ing section vhere still water and CO™ gas are mixed together.

. 3till water from a pressurised source is fed into the interior

of the carbonator tank vhich is pressurised.to SP""“ a sapring-
ddased spool valve for opening and olosing a CO“ supply line. A
vert passage through the top of the carbonator chamber is opened
and olosed to atmospheric pressure in response to the manual ag-
tuation ef a apring-diased dispensing plunger vhich 4ncliudas m
fiuid dispensing path. A comstrained sepherigal float device
resides on' the surfage of the carbonated water inside of the tank
azd to epen and slose the vent passage and thus control tank pres-
minsliu snd eperation of the spool valve gomtrolling the supply
of C0%. : . -
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MOTCRLESS BRTCE CLEKECNATOR

ABSTRACT

A motorless batch carbonator for a carbonated
drink dispenser is located in @ chilled water Dbath
including a set of evaporator coils jocated on the outside
of the water bath with the ice build up on the inside
thereof being controlled by an ice bank detector. The
carbonator is comprised of an jmmersible closed tank
including =@ semi-permeable membrane carbonating section
where still water and CO2 gas arevmixed together. Still
water from a pressurized source is fed into the interior
of the carbonator tank which is pressurized to operate a
spring-biased spool valve for opening and closing a CO
supply line. A vent passage through the top of the
carbonator chamber ijs opened and clesed to atmospheric
pressure in response to the manual actuation of a
spring-biased dispensing plunger which includes a fluid
dispensing path. A constrained spherical float device
resides on the surface of the carbonated water inside of
the tank and to open and close the vent passage and thus
control tank pressurization and operation of the spool

valve controlling the supply of COZ.
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MOTORLESS BATCH CARBONATOR

Backaround of the Invention

This invention relates generally to carbonating
apparatus for use in connection with post-mix beverage
dispensing systems and more particularly to a carbonator
for delivering carbonated water in a relatively 1low cost
beverage dispenser and one which is particularly adapted
for home use.

Various types of apparatus for making and
dispensing carbonated water for a carbonated beverage
dispensing system are generally well Kknown. In such
apparatus, uncarbonated or still water is supplied to a
mixing tank from a source, normally through some type of
pump assembly, with the depth of the water being
controlled in response to demand. Both motor driven pump
assemblies as well as motorless or pneumatic pump driven
assemblies for supplying uncarbonated or still water into
the tank are generally known. The water in the carbonator
tank is mixed with carbon dioxide gas from a pressurized
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source where it is absorbed and delivered to a dispensing
valve where the carbonated water is then mixed with a
measured amount of Dbeverage concentrate or syrup to
provide a carbonated beverage.

Summary of the Invention

1t J4is an object of the present invention,
therefore, to provide an improved apparatus for making and
dispensing carbonated water.

It is a further object of the invention to
provide an improved apparatus for dispensing carbonated
water in a relatively low cost dispenser.

It is another object of the invention to provide
an improvement in a carbonator unit for a post-mix
beverage dispenser.

It is still another object of the invention i; to
provide a relatively simple in-line batch carbonator for a
post-mix beverage dispensing system.

and yet a further object of the invention is to
provide an improvement in a carbonator for a beverage
dispenser for use with a8 motorless water pump.

The foregoing and other objects are realized by a
motorless batch carbonator for a carbonated drink
dispenser located in a chilled water bath including a set
of evaporator coils jocated on the outside of the water
bath with the ice build up on the inside thereof being
controlled by an ice tank detector. The carbonator is
comprised of an immersible tank including & semi-permeable
membrane carbonating section where still water and CO2
gas are mixzed together. Still water from a pressurized
source is fed into the interior of the carbonator tank
which is pressurized to operate a spring-biased spool
valve for opening and closing a CO2 supply line. A vent
at the top of the carbonator chamber is opened and closed

to atmospheric pressure in response to the actuation of a
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spring-biased dispensing plunger. A constrained float
device resides on the surface of the carbonated water
inside of the tank and to open and close the vent and thus
control tank pressurization and operation of the spool
valve controlling the supply of C02.
rief Description of the Drawings

A more complete understanding of the invention
will be had by referring to the following detailed

description when taken in conjunction with the
accompanying drawings wherein:

Figure 1 is & mechanical schematic diagram
illustrative of the preferred embodiment of the invention;
and

Figures 2 and 3 are diagrams further illustrative
of the embodiment shown in Figure 1 for providing a better
understanding of the operation of the subject invention.

Detailed Description of the Invention

Referring now to the drawings and more

particularly to Figure 1, reference numeral 10 denotes a
carbonator tank for a post-mix carbonated beverage
dispenser, not shown, immersed in a mechanically
refrigerated water bath assembly 12 including water tank
14 having a set of evaporator coils 16 wrappéd around the
outer surface thereof. The evaporation of refrigerant
within the coils 16 operates to cool a volume of water 18,
causing an ice bank 20 to be built up on the inner surface
of the water tank 14. An ice bank detector shown
schematically by reference numeral 22 is responsive to the
build up or thickness of the ice bank 20 to control
refrigerant flow through the evaporator coils 16 in a well
known fashion.

The carbonator assembly 10 is comprised of a
pre-chiller coil 24 for uncarbonated or still water and

having one end coupled to a pressurized source of
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uncarbonated or still water from a source such as 3
municipal water supply pipe, not shown, through a one-way
check valve 26. The other end of the pre-chiller coil 24
is connected to an upper chamber 28 of a closed carbonator
tank 30 additionally including a lower chamber 32 wherein
there is located a semi-permeable membrane carbonating gas
transfer assembly 33 consisting of a plurality of hollow
semi-permeable membrane fibers 34 which are vertically
mounted between a pair of horizontal support mnembers 36
and 38. The fibers 34 are closed off at the upper end by
the support member 36, while their lower end is open to a
carbonating gas plenum chamber 40 which is coupled to a
source of carbonating gas, typically carbon dioxide
(C02) by means of & spring biased spool valve assembly
jncluding a spool valve 42 and an interior CO2 feed line
44 through a check valve 46. A spool valve chamber 48 is
connected to @a source of CO2 by means of an inlet 1line
50. The Co2 feed line 44 feeding CO2 into the plenum
chamber 40 also includes an upper branch 1line 52
including a check valve 54 for feeding CO2 directly into
the upper chamber 28.

A vertically descending carbonated water outpu£
tube 56 passes through the support member 36 down into the
jower chamber 32 where there 1s an open input end 58. The
upper end of the carbonated water output tube 56
terminates in an opening 60 which is adapted to Dbe
connected to a fluid outlet path 62 located in a manually
operated spring-biased dispensing plunger 64 including an
outlet port 66. The fluid outlet path 62 also couples to
means, not shown, for providing @ measured gquantity of
syrup concentrate for mixing with the carbonated water fed
from the line 56 in the carbonator tank 30.

The dispensing plunger 64 is shown mounted
horizontally in a solid top portion of the carbonator tank
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30 which includes a vent passage 70 into the top of the
upper chamber 28. The plunger 64 also includes a
transverse opening 72 for coupling the upper and lower
portions of the vent passage 70 together when the plunger
64 is in the "rest™ or unactuated position and biased
outwardly by means of a compressign spring 74. The
plunger 64 furthermore includes a horizontal channel
section 76 for connecting the lower portion of the vent
passage 70 with an adjacent vertical passage 78 into the
upper chamber 28 when the plunger is manually actuated and
pushed inwardly against the spring 74 as shown in Figure
2,

A float member 80, shown in Figure 1 in the form
of a sphere, is adapted to float on the surface of the
carbonated water 82 in the upper chamber 28. The float 80
resides in means 84 for restraining lateral movement as
the depth of the carbonated water 82 varies and to insure
that it is guided to seat over the inner opening 86 of the
vent passage 70 whenever it 1is at the top of the
carbonator tank 30 as shown in Figure 1. While the float
BO is shown as being spherical, it should be noted that
when desirable it can be configured in other shapes as
well.

Completing the structure shown in Figure 1, a
vertical inner passage B8 is also provided in the upper
portion of the tank 30 which couples the internal pressure
in the upper chamber 28 to the spool valve 42.

Considering now the operation of the preferred
embodiment of the invention, as shown in Figure 1, the
vent passage 70 at the top of the carbonator tank 30 is in
the "open" position and the float 80 is firmly seated over
the opening 86 due to the pressure differential between
the interior of the carbonator tank 30 and the outside
atmospheric pressure, effectively closing the vent passage
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70 so as to keep the interior of the carbonator
pressurized. This figure depicts the carbonator assembly
at rest and being substantially filled with carbonated
water and ready for a dispensing operation.

Referring now to Figure 2, when the dispensing
plunger 64 is manually pushed inwardly, the fluid outlet
path 62 lines up with the opening 60 of the carbonated
water outlet tube 56. Also the channel portion 76
connects the lower portion of the vent passage 70 with the
adjacent vertical passage 78. The upper portion of the
vent passage 70 is shut off due to the movement of the
transverse passage 72 of the plunger 64 to the right
against the spring 74 which becomes compressed.
Carbonated water follows an upward path through the tube
56 to the dispensing port 66 where it is received by a
container shown in Figure 2. Again and although not shown
in Figure 2, there is provided means for mixing syrup
concentrate with the carbonated water prior to its arrival
at the dispensing port 66.

With the plunger 64 in the "in" position, the
pressure in the lower portion of the vent tube 70 1is
allowed to egualize with the interior pressure in the
upper carbonator chamber 28 via the connection to the
passage 78 by the channel portion 76. This permits the
float B0 to fall away from the inner opening 86 of the
vent passage 70 as the water level drops during a
dispensing operation. 1f the incoming water pressure is
less than the setting of the check valve 26 which may be,
for example 31 psi, the check valve 26 shuts off the water
line 25 during dispensing. CO2 from the input 1line 50
and the spring biased spool valve 42 maintains the
interior of the carbonator housing 30 pressurized at the
level of the CO2 which may be, for example, 31 psi, and

provides the driving force to dispense the carbonated
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water from the lower chamber 32. This also ensures that
the water pressure will always equal the CO2 pressure
inside the hollow fibers 34. The upper chambexr 28 acts
1ike a reservoir, and therefore the volume of the upper
chamber 28 must be greater than or equal to that of the
largest quantity that the system is expected to dispense.

The still water fed into the upper carbonator
chamber 28 from the pre-chiller coils 24 is carbonated as
it £lows around and . past the bundle of hollow
semi-permeable fibers 34 which permit CO2 to pass
through their respective walls but will not allow water to
pass therethrough into the fibers. As long as the water
pressure outside the fibers 34 is greater or egual to the
co? pressure inside the fibers, the co? will be
absorbed directly into the water in the lower chamber 32
without the formation of bubbles. As long as the water
pressure exceeds the CO2 pressure, a maximum amount of
CO2 that can be absorbed by the water is strictly a
function of CO2 pressure and water temperature totally
independent of water pressure. The lower plenum chamber
40 pressurizes the insides of the hollow semi-permeable
membrane fibers 34 to the same pressure as the water.
With the water cooled at 35°F, a CO2 pressure of 31
psi, for example, will produce a theoretical absolute
carbonation level of 5.0 volumes.

Referring now to Figure 3, when a dispensing
operation is completed, the user releases the dispensing
plunger 64 which returns to the "out" position due to the
bias exerted by the compressed spring 74. This interrupts
the carbonated water flow out of the dispensing port 66
due to the misregistration of the flow path 62 with the
outlet line 56. The vent passage 70 is now again open to
the atmosphere. wWwithout the float 80 sealing the vent

. passage 70, the pressure in the upper chamber 28 vents to
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the atmosphere much more rapidly than is replaced by the
CO2 from the branch line 52. When the pressure in the
carbonator tank 30 drops below about 10 psi, the spool
valve 42 moves to the left as shown in Figure 3 due to the
pressure exerted by the bias spring 43, thereby shutting

off the CO2 supply to the carbonator during refilling.

pue to the fact that the interior of the
carbonator tank 30 is vented to atmosphere, the carbonator
tank will fill even if the incoming still water pressure
is reletively 1low. The incoming still water, however,
must have a minimum pressure of 10 psi in order to reopen
the spool valve 42. As the water level rises in the upper
chamber 28 of the carbonator tank 30, the float 80 will
reseal the vent passage 70 as shown in Figure 1. At this
point the jncoming still water will begin to repressurize
the interior of the carbonator. When the internal
pressure exceeds 10 psi, the spool valve 42 moves back to
the right, again reopening the 002 supply line 44 and
the carbonator 1is recharged and is again ready for a new
dispensing cycle. !

I1f the incoming still water pressure is greater
than 31 psi, the check valve 54 in the upper CO2 outlet
branch line 52 will close off. Wwhen this occurs, the
incoming still water will continue to flow into the
carbonator housing 30 during dispensing. The incoming
water itself will keep the interior pressure of the
carbonator housing 30 pressurized, providing the driving
force to dispense carbonated water and thus assuring that
the water pressure will always be greater than or egqual to
that inside of the hollow semi-permeable membrane fibers
34 in the lower chamber 32. In such an instance, the
water level will never d4rop inside the carbonator. The
carbonator assembly 10 will then function as a simple
in-line continuous carbonator during a dispensing
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operation. Therefore, no CO2 will be vented to

atmosphere if the incoming water pressure exceeds 31 psi.
Having thus shown and described what is at
present considered to be the preferred embodiment of the
invention, it should be noted that the same has been made
by way of illustration and not limitation. Accordingly,
all alterations, changes and modifications coming within
the spirit and scope of the invention as set forth in the

appended claims are herein meant to be included.
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We claim:

1. Carbonator apparatus for a beverage dispenser,
comprising:

a carbonator tank for mixing uncarbonated water with a
carbonating gas and thereafter holding and dispensing the
carbonated water therefrom;

a carbonating section in said tank including a
semipermeable membrane assembly including a plurality of
hollow semi-permeable membrane fibers for providing a fluid
conduit for carbonating gas;

means for feeding carbonating gas to said semipermeable
membrane assembly from an external source of carbonating
gas;

means for feeding uncarbonated water into said tank
from an external source and causing said uncarbonated water
to flow around and contact szid semipermeable membrane
fibers, whereby said carbonating gas passes through sea&id
membrane fibers and dissclves into said uncarbonated water
to form carbonated water thereby; and

means for dicspensing carbonated water from said tank
and including a carbonated water output tube extending into
said carbonating section and 2 dispensing member having an
outlet port registerable with said output tube when actuated
to dispense carbonated weter therefrom.

2. The carbonated epparatus as defined by cleim 1

wherein sa2id assembly of semi-permeable membrane fibers 1is
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located in the lower portion of saié tank and wherein the
upper portion of said tank comprises a reservoir for water
to be dispensed. |

3. The carbonated apparatus as defined by claim 1
wherein said dispensing member comprises a spring biased
dispensing member on said tank.

4. The carbonator apparatus as defined by claim 1
wherein said fibers are located in substantielly mutual
parellel linear relationship in the lower portion of said
container.

5. The carbonator as defined by claim 4 wherein said
output tube comprises an elongated dispensing tube which
extends down into said tank in the vicinity of said
plurality of semi-permeable membrane fibers.

6. The carbonator apparatus as defined by claim 5
wherein said plurelity of fibers comprise elongated semi-
permeable membrane fibers linearly disposed in the lower
portion of said tank.

7. The carbonator apparatus as defined by cleim 6
wherein said semi-permeable membrane fibers are &ligned
substantially vertically in seid tank.

8. The carbonator apparatus as defined by claim 1 and
additionally including refrigeration means for cooling the
interior of said carbonating tank.

9. The carbonateor apparatus as defined by claim 8 and
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further including means for pre-cooling the uncarbonated
water fed into seid carbonating tank.

1¢. The carbonator apparatus as defined by claim 1
wherein said means for feeding carbonating gas includes
valve means responsive to the internal pressure in said
carbonator tank connected between said source of carbonating
gas and said semi-permeable membrane fibers for controlling
when carbonating gas is to be supplied to said plurality of
semi-permeable membrane fibers.

i11. The carboneator apparatus as defined by claim 10
wherein said valve means comprises a spring biased spool
valve.

12. The carbonator apparatus as defined by claim 1
wherein said carbonator tenk includes a bore in the top
portion thereof and wherein said dispenser member comprises
a spring loaded manually operated plunger mounted in seaid
bore.

13. The carbonator apparatus as defined by claim 12
wherein the top porticn of szid tank includes & vent passage
into the tank intersecting saié bore and wherein said
plunger includes & transverse opening therethrough and being
in registration with said@ vent passage when said plunger is
in an inoperative position.

14. The carbonator apparatus as defined by clsim 13
and adéitionally including float means in the upper portion

of saié carbonator tank and being responsive to the water
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level in seid tank for seating against said vent passage
upon rising to the top of the carbonator tank.

15. The carbonator apparatus as defined by cleim 14
wherein the top portion of said carbonator tank includes a
passage adjacent said vent passage andé being partially
through the top portion of said tank from the interior of
the tank and wherein said plunger includes a channel section
connecting an inner portion of said vent passage to said
adjacent passage when said plunger is manually pushed
inwarcély.

l6. The carbonator apparatus as defined by claim 14
wherein said float means comprises a spherical floating body
which floats on top of water in said upper portion of said
carbonating tank.

17. The carbonator apparatus as defined by claim 16

and additionally including meens for insuring that said

floating body seats against said vent passage each time it
rises to the top of said carbonating tank.

18. Carbonator apparatus for a beverage dispenser,
comprising;

a carbonator tank for mixing uncarbonated water with a
carbonating gas and thereafter holding and dispensing the
carbonated water therefrom;

a plurelity of hollow semi-permeable membrane fibers
located in the lower potion of the tank in. a generally

parallel arrangement for providing a fluid conduit for the
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carbonating gas &ngd wherein the upper portion of the tank
comprises a water reservoir;

means fcr feedéing carbonating ge&s to said semi-
permeable membrene fibers from an external source of
carbonating gas;

means for feeding uncarbonated water into said tenk
from an external source and causing said uncarbonated water
to flow around and contact said semi-permeable membrane
fibers, whereby the carbonating gé&s passes through said
membrane means ané Gissolves into the uncarbonated water to
form carbonated water thereby; and

means for Gispensing carbonated water from said tank
including & carbonated water output tube extending down into
the tank in the vicinity of seio semi-permeable membrane
fibers and dispensing member on said tank having an outlet
port registrable with said output tube when actuated to
éispense carbonated water therefrom.

19. The carbonator apparatus as defined by claim 18
wherein seaid cispensing member comprises an externally
operated dispensing member.

2¢. The carbonator epparatus as Gefined by claim 18
wherein s&id Gispensing member comprise a spring biased
dispensing member.

ARTHUR G. RUDICK

JONATHAN KIRSCHNER
Inventors
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