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57 ABSTRACT 
A draft beer circuit for a series of rapidly intermittent 
pours, in which a flow pressure control valve is intro 
duced between the beer keg and the spigot, adjacent 
the spigot, to effectively isolate the downstream por 
tion of the beer circuit below the pressure control 
valve from the upstream portion, except during condi 
tions of flow. The pressure of the fluid at the spigot is 
thereby maintained at flow pressure rather than spigot 
pressure, so that all timed pours are of constant vol 
U. 

4 Claims, 2 Drawing Figures 
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LIQUID DISPENSING APPARATUS 

The present invention relates to improvements in 
mechanism for dispensing a volumetrically predeter 
mined amount of liquid, and particularly relates to a 
mechanism for dispensing a required volume of a liquid 
which tends to foam at or near normal atmospheric 
pressure. 

In the vending of draft beer from brewers' kegs or 
barrels, it has been customary to tap the keg, under 
pressure, through a flow line into a hand-operated 
spigot or bar valve, operated by a tap-man filling there 
from a glass in accordance with a fill-line marked cir 
cumferentially near the lip of the glass. Such an opera 
tion is necessarily inaccurate and slow, particularly 
when the tap-man is operating during periods of high 
activity when demand may run as high as 15-20 glasses 
of approximately 8-10 fluid ounces per minute. 
Various systems have heretofore been proposed for 

the automation of the glass-filling operation, to provide 
a successively intermittent delivery at the spigot of pre 
determined volumes of liquid, thereby permitting the 
tap-man to fill rapidly a succession of glasses. Such a 
system is normally actuated by a manually operated 
switch controlling an electrical timer which actuates a 
Solenoid operatively connected to the spigot, succes 
sive pours are made until the switch is operated to the 
“off” position. 
The solenoid-operated spigot valve, actuated into the 

'on' position by the manual switch contact, succes 
sively opens and closes in response to pulses from an 
electronic timing means, usually of the resistor 
capacitor type of circuit. In this type of time-pulse cir 
cuit, an electrical charge builds up in one or more ca 
pacitors which, in accordance with the characteristics 
of the circuit, discharges after reaching a determinable. 
level, causing a current flow which is amplified to oper 
ate the spigot solenoid to the "open' position. A suc 
ceeding pulse will operate the spigot solenoid to the 
"close' position, and a rest interval will follow, during 
which the tap-man will remove the filled glass from the 
spigot, and substitute an empty glass, for successive fill 
ing. Because of the foaming characteristic of draft beer, 
it must be maintained under pressure throughout the 
circuit, in order to maintain the dissolved gases in solu 
tion. 
A constant pressure will normally exist throughout 

the system while it is in static equilibrium, which pres 
sure in the normal draft beer circuit, is approximately 
40 p.s. i. gauge. However, after the spigot valve has re 
mained open for a period of several seconds, the flow 
pressure at the spigot p will reduce by the amount of 
the friction head throughout the system, and in subse 
quent intermittent pours, the fluid pressure p at the 
spigot during discharge will be substantially equal to 
the pressure on the keg p, minus the friction loss. In an 
example regarded as typical, a friction head of 12 p.s. i. 
was developed under flow conditions between keg and 
spigot. Accordingly, the combination of a variable 
spigot pressure and constant time interval will produce 
an inconstant volume of liquid delivered. 
The principal object of the present invention, which 

is designed to overcome the disadvantages referred to, 
is to provide an improved apparatus for intermittently 
dispensing rapidly successive volumetrically predeter 
mined quantities of foamable liquid, under pressure, 
wherein the quantity of liquid delivered is not sensitive 
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to variations in the spigot pressure due to friction loss 
in the flow line. 

It is yet a further object of the invention to provide 
a metering mechanism which will automatically com 
pensate for variations in pressure within the draft beer 
system. 

In its broad aspect, the apparatus of the present in 
vention comprises a liquid delivery circuit, controlled 
by the operator, capable of delivering a rapidly inter 
mittent series of pours, in which the volume of liquid 
delivered on the first pour of the series is substantially 
equal to the volume delivered on each of the subse 
quent pours of the series, such being accomplished by 
the provision of a flow pressure control valve in the cir 
cuit adjacent the spigot end, which maintains the equiv 
alent of flow pressure p on the spigot even though liq 
uid is not then flowing in the system and which isolates 
the spigot from the higher or keg pressure p. 
The invention, both as to its organization and method 

of operation, together with further objects and advan 
tages thereof, will best be understood by reference to 
the following detailed specification, taken in conjunc 
tion with the accompanying drawings, in which: 
FIG. 1 is a schematic partly sectional view of a draft 

beer dispensing spigot according to the present inven 
tion illustrating the draft beer circuit, and details of the 
spigot. 
FIG. 2 is a cross-sectional view of the flow pressure 

control valve. 
Referring to the drawings, the draft beer circuit com 

prises generally a keg 11, carrying draft beer under ini 
tial static pressure p of the order of 40 pounds per 
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square inch gauge, which is tapped by flow line 12 lead 
ing to the beer spigot generally designated 13. In order 
to maintain the drive, supplemental air under pressure 
is supplied from a compressor or a cylinder 14, con 
trolled by a pressure regulator 15, to the keg 11 by the 
air flow line 16. 

In the embodiment depicted in FIG. 1, a receiver 25 
is positioned in the beer flow line 12, adjacent to the 
spigot 13, the purposes of which is to minimize foaming 
of the liquid in the line and to dampen out irregularities 
in the dynamics of the circuit. A flow pressure control 
valve generally designated 26 is located in the flow line 
12 adjacent and up-stream from the receiver 25, the 
purpose and function of which will hereafter be ex 
plained. 
The spigot 13 is of standard design, of the push-pull 

manual type, lateral movement of the lever 17, com 
prising the spigot handle, causing the valve (not illus 
trated) to open, as will be well understood by those fa 
miliar with the art to which this invention relates. 
The manually operated spigot 13 has been altered by 

the removal of the handle from the lever 17, and the 
addition of the rotary solenoid generally designated 18 
and the toggle switch 19 positioned on the top of the 
spigot. The rotary solenoid 18 includes a 180 armature 
20 and linkage 21 operatively connected to the spigot 
lever 17, so that movement of the rotary armature 
through 180' will be translated into lateral movement 
of the lever 17 from its vertical closed position to its 
fully opened position as indicated by the broken line 
22. The armature 20 is rigidly mounted on the spigot 
13 by means of mounting bracket 23, secured by re 
tainer nut 24. 
The spigot solenoid 18 is energized from an electrical 

timing means, indicated schematically in FIG. at 27, 
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which may conveniently be of the resistor-capacitor 
type. In this type of "time circuit,” which is well known 
to those skilled in the art to which this invention re 
lates, an electrical charge builds up on one or more ca 
pacitors which, in accordance with the characteristics 
of the circuit, discharges after reaching a variably de 
terminable level, causing a current flow which is ampli 
fied and modified to operate the spigot solenoid 18. 
Control is included in the electrical timing means 27 
whereby the number of discharges, the length of each 
discharge and the interval between discharges of the 
electrical timing means is determined, such being also 
common to and well-known in the art to which this in 
vention relates. 
The essence of the present invention, however, re 

sides in the provision of the flow pressure control valve 
26 in the beer flow line 12, adjacent the spigot 13. The 
valve 26 regulates the fluid flowing under the line pres 
sure of line 12, and is controlled from the electrical 
timing means 27, conveniently by the air assist end 28 
of the valve 26, as indicated in FIG. I. Control air 
under pressure is admitted to the diaphragm type air 
valve 29, controlled by the solenoid valves 30 and 30', 
which are energized from the electrical timing means 
27, so that operation of the switch 19 to the “on' posi 
tion to open the spigot valve 13 will also simultaneously 
open the flow pressure control valve 26, which latter 
will remain open until switch 19 is operated to the 
“off” position, whereupon the flow pressure control 
valve 26 will close. 

Functionally, the purpose of the flow pressure con 
trol valve 26 will be seen to isolate the receiver 25 and 
the spigot 13 from the higher static p pressure of the 
keg 11, so that only the lower flowing pressure p will 
prevail on the downstream side of the flow pressure 
control valve 26. This will be appreciated when it is un 
derstood that under flowing conditions in the example 
referred to, the pressure p within the keg 11 of, say 40 
p.s. i.g., will drop to a flow pressure p of 28 p.s. i.g. at 
the spigot 13, due to line losses. Thus, when the spigot 
13 and the flow pressure control valve 26 simulta 
neously close, the portion of the liquid circuit between 
these points will be maintained at a static pressure sub 
stantially equivalent to the flow pressure pri.e., approx 
imately 28 p.s. i.g. in the example given; upstream from 
the flow pressure conrol valve 26, the higher static keg 
pressure p of 40 p.s.i.g. will prevail. Thus, when the 
spigot is opened for a series of intermittent pours, the 
first pour and each subsequent pour will be made at 
substantially equal spigot pressures, rather than varying 
from static keg pressure p for the initial pour, then 
dropping to the substantially lower flow pressure p for 
each subsequent pour of the rapidly intermittent series. 
Such undesirable variation in spigot pressure, when as 
sociated with equal periods of spigot valve opening, will 
of course result in undesirably significant variations in 
the volume of liquid delivered at the spigot between the 
first pour of a rapidly intermittent series and each sub 
sequent pour of such series. 

In operation, the operator will introduce the glass to 
be filled at the spigot; the timer 27 is assumed to be en 
ergized from a suitable power supply, and the operator 
will actuate the switch 19 in order to initiate the auto 
matic dispensing cycle. The reduced "flow' pressure pr 
will initially prevail in that portion of the circuit be 
tween the spigot 13 and the flow pressure control valve 
26, although the liquid throughout the circuit will be at 
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4. 
rest. Upon the firing of the timer 27, a pulse will ener 
gize the spigot solenoid 18, causing it to rotate 180°, 
and thereby opening the spigot valve 17 through the 
linkage 21. Simultaneously with the opening of the 
spigot valve 17, the flow pressure control valve 26 is 
opened through the energizing of the solenoid 
operated air relays 30 and 30' which admit air to the 
one side of the diaphragm valve 29, thereby opening 
the receiver 25 to flow pressure p in the flow line 12. 
As beer in the circuit moves in response to the keg 
pressure p within the supply keg 11, a friction head is 
developed between the keg 11 and the spigot valve 13, 
causing a drop in pressure to the spigot pressure, which 
will be essentially the flow pressure pr. Subsequent fir 
ing of the timer 27 in the cycle will cause a pulse to re 
energize the spigot solenoid 18 in the reverse direction 
thereby closing the spigot valve 17, and simultaneously 
closing the flow pressure control valve 26. The portion 
of the circuit downstream from the flow pressure con 
trol valve 26 will remain at substantially flow pressure 
p, while the pressure within the circuit upstream from 
the control valve 26 will stabilize at the higher keg pres 
sure p. The flow of beer is thus momentarily inter 
rupted, permitting the operator to remove the filled 
glass and to substitute an empty glass. 
Upon the firing of the timer 17 in the next following 

sequence in the timer cycle, the spigot solenoid 18 is 
re-energized in the reverse direction, causing move 
ment into the open position of the spigot 17; the flow 
pressure control valve 26 is simultaneously opened to 
the flow line 12; the beer in the portion of the circuit 
downstream from the flow pressure control valve 26 
will flow under flow pressure p, which has prevailed in 
that portion of the circuit, and not the higher keg pres 
Sure p. 

In similar fashion, the timer will deliver accurately 
controlled quantities of beer at the spigot as long as the 
lever 17 is maintained in its "open' position; when 
lever 17 is moved to its closed position following com 
pletion of a pour, the cycle is terminated, and the cir 
cuit will resume equilibrium under the two pressures p 
and p prevailing on opposite sides of the flow control 
valve 26. 
The advantages resulting from the introduction of the 

flow pressure control valve in the circuit, positioned 
adjacent the receiver 25 and the spigot 13, insulating 
that portion of the circuit downstream from the flow 
pressure control valve from the upstream portion, ex 
cept during conditions of flow, will be appreciated to 
be the equilization of volume of all pours from the sys 
tem in a relatively simple and inexpensive manner, 
thereby solving a problem that heretofore has re 
stricted the introduction and use of automated beer dis 
pensing apparatus. 
Since various modifications can be made in the in 

vention, as herein above described, and in many appar 
ently widely different embodiments of same made 
within the spirit and scope of the claims without depart 
ing from such spirit and scope, it is intended that all 
matters in the accompanying specifications shall be in 
terpreted as illstrative only and not in a limiting sense. 

What I claim as my invention is: 
1. Apparatus for automatic controlled dispensing of 

successive pours of draft beer, subject to foaming as it 
is dispensed comprising, in combination; 
a source of draft beer under pressure, 
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a flow line connecting with said source 
a spigot valve connected with said flow line, 
a flow pressure control valve positioned in said flow 

line adjacent said spigot valve, 
power means for operating said flow pressure control 
valve and said spigot valve, 

timer means operatively connected with said power 
means, adapted to operate successively intermit 
tently said spigot valve and said flow pressure con 
trol valve substantially simultaneously, and 

switch means operatively connected with said timer 
means whereby the operator may initiate and ter 
minate the cycle of said successive pours. 

2. Apparatus for automatic controlled dispensing of 
successive pours of draft beer according to claim in 
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which said timer means includes control means for 
varying the time period during which said spigot valve 
and said flow pressure control valve remain open and 
remain closed, respectively. 

3. Apparatus for automatic controlled dispensing of 
successive pours of draft beer according to claim in 
which a receiver is positioned in said flow line interme 
diate said spigot valve and said flow pressure control 
valve. 

4. Apparatus for automatic controlled dispensing of 
successive pours of draft beer according to claim 2 in 
which a receiver is positioned in said flow line interme 
diate said spigot valve and said flow pressure control 
valve. 
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