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(57) Abregée/Abstract:

An apparatus for controlling foaming and flowrate in a beverage dispensing system, such as a draft beer dispensing system. A
flow regulating member is positioned within a faucet member, at the delivery end of the beer dispensing system, to balance the
dispensing system to, in turn, further prevent the break-up of the beverage into foam.
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APPARATUS FOR CONTROLLING FOAMING AND FLOWRATE IN
BEVERAGE DISPENSING SYSTEMS

Background of the Invention

The present invention relates to beverage dispens-
ing systems, and in partioular, to gystems for
dispensing beverages which contéin dissolved gases
(e.g., carbonated beverages such as beer or soda),
which are stored in kegs, and dispensed from favcets
at locations more or less remote from the keg stor-
age location. ' |

Syastems for the dispensing of beer are especially
problematic. In a typical beer installation, the
beexr kegs are stored in a cooler in a basement or
back room, vertically and/or horizontally remote
from the dispensing location (bar). A number of
beverage transport tubes extend from the kKegs in the
cooler to the bar, to a dispensing device to which
the faucet or faucaets are attached. A numper of
other tubes, Carrving a coolant (glycol), are placad
in a circuit from the cooler, Substantially parallel
to the beverage transport tubes, all the way to the
faucets, and back to the cobler, SO that The beer
and the faucets are cooled. The two sats of tubes

- are typically encased together in a temperature
lsolating enclosure, and the assaembly is often
referred to as a "pythonv, |

The nmotive foree which causes the beer to £fiow in
such a systenm is pressurized gas. Most relatively
Small systems utilize carbon dioxide, which ig
Supplied from pressurized ¢ylinders. A pressure
regulator, betwaen the cylinder and the beer Kegs,
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i1s nominally used ¢o control the amount of pressure
applied to the beer. Tn larger, or more extended
systems, a mixture of gases (air and carbon dioxide)
may be used, requiring the use of a compressor. Such
mixed gases are also used when the pressure required
in a carbon dioxide systam, just to make the beer
moeve, is so great that gas absorption will take
Place readily (as described in further detail here-
inafter). Such mixed gas systems are complex and
expensiva.

A typical beer keg is configured so that the tube,
through which the beer is withdrawn from the keg,
has its opening adjacent the bottom of the keg. The
pressurizing gas is inletted into the keg'through
an opening in the top of the keg, so that the pres~
surizing gas pushes "down" on the beer. |

Optimally, a beer dispensing set—-up, once estap-
lished, will provide the cold beer at a desired flow
rate of approximately one gallon per minute, with
the beer leaving the faucet in a continuous, sub-
stantially completely licquid state. In order for a
beer to "run® broperliy, the system must be config-
ured so as to place a certain amount cf "back"
PLéssure (that is, resistancae pregsure) in the
lines, when running. a typical desired range of back
pressure i1s between nine and twenty-four pounds per
Square inch. Howaver, each beer dispensing installa-
tion is an individual sat-up, which must be calcu-

needs, and the struotural limitations (e.g., run
length) of the site, |

It 1s often the situation that a dispensing set-up
may often, almost immecdiately begin to have perform-
ance which departs significantly from that antici-

pated when the set-up is first installed. The back
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pressure will be or become substantially lower than
anticipated, prompting the proprietor to raise the
pressure of the propellant gas. This may have the
result of preducing an "over-rebound®, in that the
beer will then have too much propellant pressure,
thus producing foam. Variatiene in the keg volume,
or in the line or cooler temperature, may also ad.
varsely affect the flow of the beer, prompting the
ocperator to attempt a quick solution by ilncreasing
the gas pressurasa.

Foam occurs when the beer is agitated, or when thes
beer passes quickly through a region of suddan,
drastic pressure drop. In a typical beer dispensing
faucet, the flow pasSsageway widens suddenly where it
joins the Vaive portion of the faucet. This area is
often referred to as the "bellmouth®, It is bel ieved
that 1f the beer is under too high a pressure as it
approaches the bellmouth, the sudden increase in
avallable volume upon entering the bellmouth so
drastically lowers the presdsure on the beer that the
carbon dioxide whieh is dissolved in the beer comes
out of solution, producing foam. Excess foam is
perhaps the leading cause of wasted beer, and thus
lost profits, from which a Propriaetor may suffer.

An additional problem which may result from the
application of excessive propellant pressure (par-
ticularly carbon dioxide) applied to the beer Xegs
is that of absorption of the propellant gas into the
baer. Once a particular keqg has bean tapped, and the
propellant pressure is applied, the pressure is
continuously applied, night andg day, even when the

establishment is closed. Over time, if the pressure
is too great, and the consumption of the beer is

5LOoW enough, the beer will absorb more than a toler-
able amount of gas, and the taste of the beer will
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be adversely affected, thus causing a particnylay ke

to have to pe changed prematurely, leading to
additional waste.

may also ba affected by the brand of beer which is
being delivereqd. Somwe lighter beers are "fragilen

which the Kegs are stored kay degrada, raising the
beer temperature slightly, and increasing its pro-
‘Pensity to break Up. An increase of only 2 - 3
degress F, insufficient teo be otharwise noticed by a
Consumer, could lead to substantial losses to foam-
ing. Damage to the transportation piping, caused by
the application of caustic materials during required

periodic cleaning, also can affect the performance
0f the dispensing systan,

it i3 believeqd that such various difficulties as
may arise in the oparation of a delivery system may
be remedied if there would bpe Some way to elevate
the back pr'essura (not the applied pPressure) while
slowing the Volumetric flow rate, so as to control
the tendency of the beer to foanm.
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gain acecess to the System components in order to
modify the existing delivery system to add in back
pressure, typically by adding length to the piping.
Physical obstructions or flow diverters such a=s
baffles, and the like, cannot be added mid~stream
into the flow, as any such litems may serve as siteg
for bubble nucleation, leading to foaming. Additjion-
al back pressure can thus only practically be added
at the delivery end of the system, at the faucet.

Prior art attempts at Pproviding apparatus for
adding back pressure have typically camprised the
integration of a flow regulator into the faucet, in
the form of a piston, which is axially movable 1in
the direction of the shank of the faucet, This
piston may be covered with an elastomeric sheath so
Q% present a relatively smooth surface to the beer
flow, to prevent the formation of foam. The free end
of the piston, which points upstream, nay be formed
a8 & tapered'cylinder, Or even as a cone, and will
be actuated by a lever on the outside of the faucet.
When actuated, the piston will move, 80 as to cb-
STruct a greater or lesser amount of the flow pas-
Sageway in the shank, to increase or decrease the
effective cress-sectional ares of the flow passage-
way. Faucets incorporating such devices are manufac-
turad or have bean nanufactured in the past by such
firms as Cornelius in dncka, Minnesota, and Perliak
in Milwvaukee, Wisconsin.

Faucets incorporating such devices have apparently
generally not proved bopular, though. The piston
assembly adds significantly to the cost of the
faucet, and, in addition, adds to the physical
dimensions of the faucet, BY greatly lengthening the
shank portion, making such faucets *+oo awkward,
bulky, or simply too long to fit in many applica-
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tians )

Another obiject of the invention is Lo provide an
apparatus for Controlling ioaming, while otherwise
improving Performance of a beep tapping systen, by

Providing additional back pressure to the system to
“balance"

A further object of the invention is provide such
a foam control apparatus whic

h additionally regu-
lates the flowrate of

the bevarage being dispensed

1 and substantially pPreclude
of the beverage during dispansingy

Still another object of the

invention is to pro-
vide

atter the systen has
without requiring subp-
he system, or causing
disruptive uncovering of

baan originally installed,
stantial disassembly of +
potentially destructive or

enclosed, sealed Conponents of the SYysten.
Yet still another object of the

Provide an apparatus
beverace dispensing sys
inexpensivaely

invention is to

the invention will

become apparent ip light of the present specifica-

tion, drawings and clajims.
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Summary of the Invention

The present invention is an apparatus for substan-
tially precluding foaming in a system for dispensing
beverages having gases dissolved therein, in which
the dispensing system includes source means for
gstoring the beverage in a controlled envircnment,
and at least one beverage transport member, operably
associated with the source means, for transporting
the beveragse, under pressure; away from the source
means of beverage. At least one faucet means will be
operably associated with the at least one beverage
transpert member, for enabling delivery of the
beverage into containers for consumption, and will
include a shank portion, operably connected in fluid
communication with the at leuast one beverage trans-—
port means, Ifor receiving the beverage from the at
laast one beverage transport means and including a
flow passageway; a valve portion, operably config-
ured to be selectively positionable between open and
Closed configurations,to start and stop flow of the
beverage through the beverage dispensing systemn; and

a nozzle portion, - for directing flow of the
beverage into the containers.
A flow regulator means is operably disposed in

the flow passageway, upstream from and substantially
adjacent to the valve portion, for substantially
precluding break-«up of the beverage and relesase of
the gases dissolved in the beverage, so as to pre-
vant foaming. |

In an embodiment of the invention, the flow regu-
lator means comprises a substantially cylindrical
coil, having an outer diameter advantageously con-
figured so as to enable a slight forced fit, upon

insertion of the flow regulator means into the flow
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passageway ©of the shank portion of the faucet means.

In a preierred embodiment of the invention, the
flow regulator means comprises a mesh nember, advan-
tageously configured to fit within the flow passage-
way of the shank portion of the faucet means, with a
glightly forced fit.

The mesh member may be fabricated from food grade
stainless steel, preferably from a substantially
rectangular piece of mesh material. In a preferred
embodimént, the mesh member may have a wire thick-
ness of 0.016 inches. The wires of the mesh material
will form a pattern of squares, with a square count
per linear inch in the range of 18 to 22 squares per
iinear inch. Twenty squares per linear inches is a
preferred qgauvge of mesh material.

The flow regulator nmeans further comprises handle
means, operably amanating from an end of the coil,
for facilitating removal of the flow regulator means
from the flow passageway, and for substantially
precluding overinsertion of the flow regulator means -
into the flow pasgssageway. The handle neans, in
particular, is formed as a wire locp nember, opera-
bly Canigured to form one ©f a pluraiity of partic-
ular geometric outlines, each outline corresponding
to a particular combination of Characterxistics of
the particular flow regqulator means.
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Brief Description of the Drawings

Fig. 1 is a schematic illustration of a typical
beverage dispensing set-up;

Fig. 2 is a side elevation, in partial section, of
& typical dispensing faucet, showing the coil appa-
ratus according to the present invention installed:

Fig. 3 is a plan view of a sheet of mesh material
for forming the coil apparatus accerding to Fig. 2:

Fig. 4 is a side elevation of an coil apparatus
according to the present invention: |

Fig. 5 is an end view of the coll apparatus accord-
ing to Pig. 4; and

Fig. 6 is a side elevation of an alternative
embodiment of the coil apparatus according to the
pregent invention,
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Detalled Description of the Drawings

While this invention is susceptible of ambodiment
in many different forms, there is shown in the
drawings and will be described in detail herein, a
preferred embodiment, with the understanding that
the pregent disclosure is to be considered ag an
exemplification of the principles of the invention,
and is not intended to limit the inventicn to the
embodiment. illustrated.

Fig. 1 depiots, in partial schematic form, a
typical beer dispensing set-up 10, which includes
storage portion 12, transport portion 14 and deliv-
ery portion 16. |

Delivery portion 10 of dispensing set-up 10 in-
cludes cocler 18, in which a number of beer kegs 20
are storaed. Power plant 22 supplies cooling for the
cooler 18, and additionally supplies coolant fluid
for transport portion 14, in a manner described
below. To propel the beer from kegs 20 through
transport peortion 14 to delivery portion 16, typi-
cally pressurizéd gag, in the form of carbon dioxide
from cylinder 24, is directed intc keg 20, through a
pressure regulator 26. As mentioned previously, some
systems inherently require greater propulsive power
than carbon dioxlde gas can effectively pravide, so
&, compressor'za may be used which mixes the bottled
gas with ambient aiy, whic¢h passes through further
reculators 26.

Tubes 30 lead from kegs 20 in a collected bundle
(called a "python") in transport portion 14, to
thelr respective faucets 32 in columns 34 in delive
ery portion 16. Delivery portion 16 may be located
at a position ¢quite removed from storage portion 12,
at a substantial distance both horizontally and
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vertically. Accordingly, in order to keep the baeyr
cold, palatable, and substantially ligquid en route
to the faucets, ligquid coolant fluid, typically
glycol, is transported in pipes 36, 30 to and from
faucets 32 immediately adjacent to tubes 30. Trans-
port portion or “python" 14 is thermally insulateq,
SO0 as to prevent tubes 30, and pipes 36 and 38 from
absorbing heat along their lengths.

A typical beer faucet construction is shown in
Fig. 2. Paucet 32, which is supported in a c¢olunmn
(not shown) in conventional manner, includes shank
20, and combined nozzle and valve portion 42. Shank
40 13 connected to one of tubes 30 (not shown) in
the direction of arrow A. Nozzle ancd valve portion
42 1includes nozzle 46, valve member 48 with valve
stem 50, head 51 and gasket 52, and levar 54. When
lever 54 is in the position shewn in Fig. 2, gasket
52 1s held against valve seat 53, and the valve is
closed. When lever 54 is moved in the direction of
arrow B, valve stem 50 is pushed in the direction of
AXrow A, in a conventicnal manner through an in-
termediate connection between lever %4 and sten 50
(not shown). Gasket 32 "lifts" off of valve seat 53,
and flow of beer is enabled. Beer flocws through flow
passageway 44, along the inner surface 5¢ of bell-
mouth 58, over valve seat 23, and out through nozzle
46,

Ideally, once dispensing s@t-up 10 has been in-
stalled, and tubes 30, which Ltypically are food-
grade polyethylene, are connected to kegs 20, pres-
sure is then applied to the Kegs 20. For purposes of
simplicity, the set-up which will be considerad is
one in which only bottled carbon dioxide is
used as the propellant. The pressure regulator{s) 26
are sat to a specific pressure setting which is



typically calculated or estimated during the
process of installing the set-up. Typically, this
pPressure will be in the range of 9 to 24 pounds pex
square inch.

As previously mgntioned, Once pressure has been
applied, the set-up may immediately depart from
originally calculated performance. For exanple, it
has been opserved that the tubing 30 which carries
the beer will begin to expand in diameter, as soon
2% pressure has been applied. This expansion is
believad to continue, although perhaps at a steadily
decreasing rate, for S0 long as the pressure is
applied (i.e., contiﬁuously). Although the static
pressure in the tubes 30 falls of?, each time lever
54 1s actuated to release kheer, simultaneously
allowing the tubes 30 to begin to return toward
their original diameter, recovery toward the origi-
nal diameter is not instantaneous, and not complete.
Accordingly, the system will be operating, in reali-
ty, with tubes 30 having greater diameters, and less
back pressure, than designed for. Since many such
dispensing systems are installed using general
empirical design techniques, or even rough field
estimation, trial and error techniques, such tube
exXpansgsion may not be taken into account in the
design and construction process.

As a rough cure for lower than expected back

pressure, the proprietor oxr operator of the dis-
pensing'setwup will increase the carbon dioxide
propellant pressure applied to the kegs 20, which
may cause the beer to move too guickly through the
tubing 30, particularly £rom flow passageway 44 into
bellmouth 58, where the rapid pressure drop may
cause foaming. Furthermore, when the bheer is not

flowing, the eslevated carbén dioxide pressure will



21282569

Cause the beer to absorb the gas, ruining the taste
Oof the beer, and giving the beer aven more tendency
te foam.

Figs. 3 ~ 6 depict the apparatus according to the
present invention (also shown in piace in Fig. 2),
which is intended to be a remedy for foaming prob~
lems in bser dispensing set-ups.

The apparatus comprises a substantially cylindri-
cal coll 60 relled from a single sheet 62 of mesh
material. In a preferred embodiment of the inven-
tion, the mesh material is food grade 304 or 216
stainless steel, and may have a wire diameter of
about. 0.016 inches, although greater or lesser wire
diameters are also possible. In an alternative
enbodiment of the invention, the mesh material may
be a food grade plastic material, so long as the
Cross-sections of the "wires" of thas mesh are round,
and not flattened. The mesh nay have a sguares per
linear inch count of 18 to 22 sguaras per linear
inch. In a preferred ambodiment of the invention, a
nesh -having 20 squares per linear inch is utilized.
When sheet 62 is rolled to form coil 60, a central
bassage 64 may or may not be laft ramaxning, depend-
ing upon the "length" of sheet 62 prior to rolling.
In order to obtain coils having different diametars,
Lo accommodate faucets 32 having different flow
paséageway diameters 44, sheeot 62 may ke formed of
diffsrent lengths, or in an alternative embod iment.,
may be gimply rolled more or less tightly. In this
way, the flow control effect may be varied. As an
alternative way to ebtain varying degreas of flow
control, the width (dimension "o in Fig. 3) is
varied; the wider sheat €2 is, the longer resultant
coil 60 is, and the greater the degreae of flow
control. Preferably, the width ve® of sheet 62 (the
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length of coil 60) will range between 0.75" angd
1.00%, If the coil is significantly shortexr, there
will be insufficient surface area to have @nough
friction between the outside surface of coil 60 and
the inner surface of flow passageway 44 to keep coil
60 properly inserted and in position. A length
greater than one inch may be too large for nost
applications, and further may provide more added
back pressure than would generallyv bse needed. Flow
control can also bae affected by the mesh size, that
is, the number of sguares per inch. A more open mesh
will provide a lesser amount of control than a more
closed mesh.

Ingtallation of a coil 60 is relatively simple.
When a dispensing set-up is found to have deficient
back pressure, or simply has a persistent foaming
problem, the pressure is shut off, and the system
is disconnected. The particular faucet head is
removed and the internal diameter of flow passageway
44 checked. Once the proper diameter of coil 60 has
been determined, trials are then run with different
coils in place, beginning with an intermediate
length or mesh density ceoil, which will add an
intermediate amount of additional back pressure. It
has been determined that, depending upon the origi-
nal back pressure, and the applied pressure, the
back pressure which coil 60 can add to the running
system will be in the range of 2 - 14 pounds per
sguare inch, depending upon the length and diameter
of the coil 60, and the mesh size. After each coil
60 is installed, the system is run, and the gquality
and quantity of the flow is observed during a timed
run. Through a process of interpolation, proper
size coil 60 can be found which will eliminate
foaming at the point of exit from the faucet, but



which will also permit an acceptable rate of flow,
generally within five percent of one gallon per
minute. The acceptable, non-foaming flowrate must be
obtained without excessive applied pressure, which,
as previously stated, would have the effect of
contaminating the beer with excess absorbed carbon
dioxide, when the beer stands, for example, over-

night.
It has beaen obhserved, that in order for coil 60

to function, coil 60 must actually be inserted into
flow passageway 44, and not only positioned so as to
have an end positioned immediately at the transition
point 64 bhetween bellmouth 58 and flow passageway
44. For optimum effect., coil 60 should be completely
inserted, as shown in PFig. 2.

Az mentioned previously, every dispensing set-up
is subject to degradation of perﬁormance throughout
its entire lifetime. Even upon installation of a
coil 60, according to the present invention, while
the performance will be improved and made accept-
able, -the set-up will continue to degrade, prompting
replacemnant. of the particular coil used with a more
flow restrictive coil. In order to prevent ceil 60
from being inserted too far for removal, for re-
placement or for facilitating system cleaning, loop
66 18 provided, which has an outside diameter which
1s greater than the diameter of flow passageway 44.
In order to facilitate identification of the differ-
ent sizes and grades of coils 60 by the installer,
different shapes of loop 66 may be employed, such as
heart-shaped loop 68 (Fig. §), s0 as to enable each
size and grade of coil 60 to be identified by a
unique loop shape.

It 18 believed thét'through the installation of
coils 60 into the faucets of a dispensing system,



AN expensive mixed gas Propellant system, and ex-
tended useful life, before major replacement or
reconstruction of the system, can be achieved,

The foregoeing descriptiop and drawings nmerely

sexrve to illustrate the invention and the invention
is not limited thereto eXcept insofar as the append-

to make modifications and variations therein without
departing from the scope of the invention.
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under pressure, which beverages may tend to break up
and release sgid dissolved gases in the form of
foam, said beverage dispensing system comprising:
Source means for storing said baeverage in.a sub-
stantially controlled environment:
at least one beverage transport member, operably
associated with said source means, for transporting
said beverage, under‘pressure, awWay from said source
means ;
at least one faucet means, operably associated
with said at least cne beveraga transport membar,
for enabling delivery of said beverage into contain-
2r's for consumption,
said at least one faucet means including
4 shank portion, operably connected in fluig
communication with said at least one beverage trans-
poxrt member, for racelving sald beverage from said
at least one beverage transport member ang having a
flow passageway disposed therein,
a4 valve portion, operably configured to be
selectively positionable betwesn open and closed
configurations, to start and étop flow of said
beverage through gaid beverage dispensing systen,
anq
@ nozzla portion, for directing flow of said
beverage into said containers; and
flow regulator means for Ssubstantially Preciuding
the breakup of saigd beverage and release of said
disselved gases, so as to Prevent foaming, said flew
regulator means veing Operably arrangeable substan-

tially within said shank portion of said at least



coil.

2. The beverage dispensing systen acceording to
claim 1, wherein said substantially cylindrical coil
hae an outer diameter advantageously configured so
{8 Lo enable a $lightly foread fit, upon insertion
©f sald flow regulator nemper into said flow pas-
Sageway of said shank portion of sald at least one
faucet means.

3. The beverage dispensing system according to
claim 2, wherein sald flow regulator nenbeyr f&rther
comprises:

a mash member, advantageously configured to fit
within said flow passageway of gaid shank portion of
8ald. at least one faucet means, with a siightly
forced fit.

4. The beverage dispensing system according to
claim 3, wherein said mesh member is fabricated from
food grade stainless steeal,

5. The bevaraga dispensing systen according to
claim 3, wherein sgaid nesh member is formed from a
substantially rectangular piece of mesh material.,

6. The beverage dispensing system according to
claim 5, wherein saig nesh material has a wirae
thickness of 0.016 inches.

7 The baverage dispensing system according to
Claim 5, wherein saig mesh material has a square pear
linear inch count in the range of 18 to 22 squares

per linear inch.



8. ANl apparatus for substantially precluding
foaming in a system for dispensing beverages having
gases dissolved therein, in which ¢the dispansing
system includes source means for storing said bever-
age in a controlled envircnment;‘at least one bever-
age transport member, operably associated with said
source means, for Cransporting saig beverage, under
pressure, away from said source means of beverage;
at least one faucet neans, operably associated with
said at least one beveraga transport member, for
enabling delivery of said beverage into containers
for consumption, said at least aone faucet means
including shank portion, operably connected in
fluid communication with said at least ona'bevarage
transport member, for recelving said beverage from
said at least one beverage transport member, a valve
peoertion, Operably configured to ba selectively
positionable between open and closed configurations,
to start and stop fiow of said beverage through said
beverage dispensing system, and a nozzle portion,
for directing flow of saig beverage into said con-
tailners, said apparatus comprising:

flow regulator means for-substantially pPrecluding
the breakup of said beverage and release of saia
dissolved gases, so as to prevent foaming, saiq flow
raegulator means operably arrangeable substantially
within sald shank portion of said at least one
faucet means,

including a flow regulator member, oparably in-
Sertable into said fiow passageway of said shank
portion, upstream from a transition position between
sald shank portion and said Valve portion of said at
least one faucat means, said flow regulator member
being in the form of g substantially eylindrical
coil.
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9, Thae apparatus according to claim 8, wherein
sald substantially cylindrical coil has an outer
diamater advantageously configured so as to enable a
slightly forced fit, upon insertion of said flew

10, The apparatus according to claim 9, wherein
said flow regulator means further comprises:

2 mesh menber, advantageously configured to fit
within said flow passageway of saigd shank portion of
sald at least one faucet means, with slightly forced
f£it.

11, The apparatus according to claim 10, wherein
said mesh member is fabricated from food grade

stainless stegl.
12, The apparatus according to ¢lain 10,wherein

0.016 inches.

14. The apparatus according to claim 12, wherein
sald mesh material has a Square count per linear
inch in the range of 18 to 22 squares per linear

inch.
15. The apparatus according to claimn 9, wherein

handle means, operably emanating from an end of
sald ecoil, for facilitating removal of said flaow
regulator means from said flow passageway, and for
Substantially precluding overinsertion of said flow

regulator means into said flow Passagsway.
ls. The apparatus according to claim 1%, wherein

8aid handle means comprises:
a wire loop member, operably configured to form
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