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This application is a continuation in part of 
my c‘o-gpending application 13. N. 350,816, ?led 
rAllgLlSl? 3, ‘1940, which ‘becamelabandoned. 

This invention relates to liquid dispensing and 
:has .as its principal object ‘the :provision .of im 
iprovements in armethod and-apparatus adapted 
"to dispense ca carbonated beverage, particularly 
vone'of the pre-mixed variety in which the ?avor 
;ing syrup ‘and ‘carbonated water ‘are stored in 
Lmixedcondition in supply‘ drums and ‘maintained 
iunderipressure and refrigeration to be dispensed 
in measured quantitiesyone cupful at a time, pref 
~era‘b1y‘in a ‘coin-controlled ‘dispensing machine. 

Detailed :objects of the invention are ‘to over 
ic‘ome certain problems in "connection with ‘dis- - 
pensing pre-mixed beverages which are carbon 
rated; :to provide means ‘for maintaining uniform 
temperature :andpressure conditions vfor the bev 
eeragexor otherliquidregardless-oftheiload or dis 
pensing<rate,iandlregard1ess of whether or not 
=the :reserve. beverage or lliquid supply {is low; :to 
provide improved :;pre-cooling means in which the 
-¢beverage is retained‘in quantity :in a ,pre-cooling 
‘ itan‘kizand is “also passed through a ipre-cooling coil 
[in a refrigerating bath, and then ‘retained in a 
'measuringichamber cooled by thesame refriger 
atingbath; Ito {providepressure-control means ‘in 
:cluding pressure-regulating valve means and :a 
novel relief venting means for icausing a prede 
itermined tor arti?cial ‘pressure :drop which will 
always e?ectspositiveioperation of vthe regulating 
:valve means notwithstanding that ‘quantities of 
"beverage maybe withdrawn in too small amount 
-to cause iotherwise normal ‘operation ‘ of ‘ the regu 
ilatingvalveimeans; to provide acoordinated valve 
system and pressure-‘regulating :means ‘co-acting 
iato-effect-deliverypf a ‘foam-free ‘beverage of pre 
determined or irequisite volume‘a‘nd gas-‘content, 
‘which ‘will remain uniform regardless‘of the :op 
=eratingload upon the machineysothatwa palatable 
nbeverage‘will always be ‘dispensed by 'the ‘machine. 
Other objects, advantages and aspects of nov 

‘lélty ‘of the invention {reside in the method of dis 
ipensing the beverageia‘s well as in-details of ‘con 
1-struction {and operation {of the apparatus ‘de 
‘scribed hereinafter ;as a preferred: embodiment of 
means viforxcarrying ‘out ‘the ‘method and ‘achieving 
the aforesaid objects, :all of which ‘will {appear 
‘from the followingldescriptionvtaken in view aOf 
‘the annexed‘ drawing ‘in which: 

Figure '1 *is a ‘front ‘diagrammatic view 'of :a 
drink ‘venderzembodyin'g the novel drink vending 
*apparatus; 

‘ i-‘Figurelz isiasectional vlewitaken along vthealine 
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the arrangement of .the containers and the=drink 
ivending ‘apparatus 'therein ; 

‘Figure 3'is ran enlarged'sectional view @of the 
;constant ipressure ‘ container, and ‘its “shifter” 10].‘ 
auxiliary vent valve; 
:Figure A (is :a sectional view ‘;of the “snifter” 

‘ valve shown in‘ its open ;position; 
Figure .5 is a ‘side 1viewipartly in section of‘the 

improved Vending apparatuswith atypical-wiring 
diagram for operating the “same; 
Figure 6 is alsectionalviewtthrough‘a ‘modi?ed 

arrangement of ‘the machine with 5132113135 shown 
vin elevation, and a ‘schematic’ control ‘ circuit. 

Referring to Figures 1=and 2=.of the‘drawings, 
therdrink ivvender is‘housed in a ‘refrigerated .cabi 
znetilllzwithiniwhich isprovided awet refrigerated 
‘brine tank ll. Theirefrigeratedcabinet1011s, in 
this .case,-maintained at a temperature ,of‘about 
145° and thelbrin'e tank: H 'isakeptat a‘temperature 
between: 31° > and. ‘36° (Fahrenheit) . 
{Within ‘the ‘refrigerated: cabinet , l0, and on'r'the 

‘?oor thereofvrests "a bulk mixed drink container 
:1 Z-to which is connectedgbyaconduit ‘l3, a drum 
4410f c‘arbonrdiox-idegas. Adjacentthe container 
J2 and won {the :floor of the ‘refrigerated ‘cabinet 
xrests another container 15 which is connected-to 
'theicontainer 1-2 -:by aconduit > [6. The pressure 
Afrom'the :drum ~14 of CO2 :gas is ‘regulated by :-a 
valve 5 l1 Jprovidedi thereon. ' Thev container 12 has 
.inletand :outlet ‘valves 18; and l9, respectively. 

‘Within the ‘ brine tank (I l 'is ‘positioned part - of 
the:novelrpressureeregulating:means in the form 
"of an automatic shifter‘ or ‘carbonated drink con 
tainer 2| ‘ and aimeasuring and .defoaming device 
L22. 

‘The drink‘ container 2| comprises 'a cupeshaped 
1memb'eri2 la whichth-as .an ‘open top onwwhich?ts 
a cover v23. Aniannu'lar shaped rmemberi24ien 
circles the member 2 lwrandjrestse-againstahead 
Q25 provided around ‘the peripheryiof vthe cup 
JshapedmemberiZ Ia. Asuitable gasket, 26 isipro 
~.vi'ded between \ the -;~cover 23 and the edge of ‘the 
,openrtop- of zthememberd la. Bolts ‘21 secure the 
:"cover-:2»3»to theannularmember?. ‘A conduit=28 
:connects ‘the container l5 and-the carbonated 
"drink containerdl. 

In the conduit 28 is provided a pressure-regu 
i=lator valveg2-9twhichicomprisesa bodyrportion 3| 
.in-whichs is threadeda par-n32, between which por 
1 tion and" party is‘ held‘ a resilient rubber diaphragm 
-"33. ,Inthei'part?Z is threaded a nut "34 in which 
is seated: aspring 35 that rests against a ‘circular, 

< discls?i which lcontactsrthe diaphragm 33. ,In, the: 
abodyil?or-tionl?l-is threaded a<nutt31 iniiwhich 

‘xi-490i‘ -.the';vender shown in Eigurerhandishows 65 movably :‘mounted <-a conical valve ‘38 that his 
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adapted to seat itself in a conical opening 39 in 
the body portion 3|. A spring 4| is inserted be 
tween the valve 38 and the nut 81. Pressure is ap 
plied to the containers l2 and I5 by the tank of 
CO2 gas l4 through the conduits l3 and it. From 
the container I5 pressure is applied through the 
conduit 28 into the pressure regulator 28 which 
regulates the pressure applied into the drink con 
tainer 2|, by permitting valve 38 to open when 
the pressure in the container drops below a cer 
tain value. The construction and operation of 
such valves is known. 
From the foregoing description it should be 

noted that a considerable number of cold drinks 
are always in the machine. The container l5 
holds a number of drinks which are maintained 
at a temperature of about 45°, and the container 
2|, which is in the brine tank | |, holds a number 
of drinks at a temperature of between 31° and 36°. 
These temperatures may be varied, but they are 
given here merely to illustrate the advantages of 
my machine. For example, when the container 
I2 is empty, a considerable number of cold drinks 
are still in the machine, therefore, the warm 
drink from a newly installed bulk container l2 
has time to become cooled before drinks are 
tapped therefrom. By this arrangement, a small 
economical refrigeration unit may be used in the 
machine, with adequate reserve refrigeration for 
relatively heavy demands for beverage. 
The pressure regulator 29 is adjusted by turn 

ing the nuts 34 and 31 so as to cause this valve 
to close when the pressure in the snifter tank 2| 
reaches a desired level. I have found that it is 
desirable to maintain not less than twenty-three 
pounds’ pressure within the container 2| so as to 
maintain at least four volumes of gas in the 
drinks to be dispensed therefrom. A gauge 4| is 
provided on the cover 23 so that the pressure 
within the container may be readily noted. 
Within the container 2| a ?oat controlled valve 

42 is provided. The cover 23 has an opening in 
which is ?tted a part 43 which has a very narrow 
axial bore providing a small escape ori?ce 43m. 
The part 43 extends downwardly through the 
opening in the cover 23, and a bracket 44 is 
secured at the inside thereof by a nut 45 which 
is turned onto a threaded portion of the part 43. 
The valve 42 comprises a bulb or ?oat 46 from 
which extends a tube 41 which is movably 
mounted in alined openings provided in the 
bracket 44. A rubber 48 inserted in the end of 
the tube 41 is held therein by a cotter pin 49. 
As shown in Figure 3, the rubber 48 moves up 
wardly into engagement with bore within the part . 
43 due to the buoyancy of the bulb 48 in the 
liquid within the container 2|. A conduit 5| is 
connected in the part 43 by a nut 52 and to an 
electromagnetic valve 53. 
A conduit 54 is secured in the cover 23 and 

extends downwardly toward the bottom of the 
container 2| so as to take the liquid from the 
bottom thereof. A ?tting 55 provided on the cover 
23 connects the conduit 54 with a conduit 56 
which is connected to an electromagnetic valve 
51, and thence into the measuring and defoam 
ing device 22. 
The measuring device 22 comprises a closed 

container 58 which is provided with inlet and out 
let passages 59 and El respectively. A conduit 
62 connects the electromagnetic inlet valve 51 
and the inlet passage 59 of the container 58. 
A conduit 63 connects the outlet passage 8! and 
an electromagnetic outlet or dispensing valve 64 
from which extends a pouring'spout 65. 
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At the top of the closed container 58 extends a 

?ange 68 on which rests an enclosed bulb 61. A 
cover 68 is threaded onto the top of the container 
58 between which is disposed a gasket 59 so as to 
seal the cover 68 to the container. 
The cover 68 is provided with a threaded open 

ing 58 in which is secured a tubular part 9| 
having an axial bore 12 and a transverse opening 
13. At the end of the tubular part 1| is secured 
a solenoid 14 from which extends a movable rod 
15 at the end of which is provided a circular part 
16. A compressible part or rubber washer 11 
encircles the rod 15 so as to form a valve seat 
between the circular part 16 on the rod 15 and 
the end of the tubular part 1|. Upon deenergiz 
ing the solenoid 14, the rod 15 moves downwardly 

This valve is a main vent 
valve, the purpose of which will appear shortly. 
The electromagnetic valves 53, 51, 84, and the 

solenoid 14 are operated by a timing device 18 
which is of the type disclosed in the Nicolaus 
Patent No. 2,138,243 of November 29, 1938. A 
functionally comparable timing device is shown 
in Fig. 6 herein, and will be described later. 
However, any suitable type of timing device may 
be used to operate the valves 53, 51, 64, and the 
solenoid 14, and therefore, it is believed that it will 
be su?icient to say that the timer 18 is adapted 
to be connected to a source of electrical energy by 
the plug 19, from which extends a main wire 8| 
and a return wire 82. The wire 82 extends into the 
timer 18 and is connected to a series of switches 
provided therein. The main wire 8| is provided 
with a switch 83 from which the wire 8| extends 
into each of the electromagnetic valves 53, 51, 64, 
and the solenoid 14. ’ 
The timing device 18 is so constructed that 

when the switch 83 is operated, either manually 
or by a coin operated mechanism, for example, 
the machine operates only during the cycle of 
operation of the timer 18. Upon operation of the 
timer 18, the solenoid valve 14 is opened to vent 
head gas from the measuring chamber and under 
certain conditions to be explained, the auxiliary 

. vent valve 53 may open at the same time as the 
main vent valve 14. Next, the electromagnetic 
dispensing valve 64 is closed. Finally, the elec 
tromagnetic inlet valve 51 is opened and the 
cycle is complete. When the timer has com 
pleted its cycle of operation, the valves 53, 51, 64, 
and the solenoid vent valve 14 are all closed. 
The operation of the form of machine shown 

in Figures 1 to 5 will now be explained. The 
bulk container i2 is readily connected to the sys 
tem through the valves l8 and Hi. The con 
tainer l5 preferably stays in the refrigerated 
cabinet l8 and the drinks therein are always 
maintained at the temperature within the cabinet. 

Pressure is applied into the container l2 
through the conduit |3 from the tank l4 of CO2 
gas. From the container I2 the drink is directed 
into the container I5 through the conduit l8, and 
from the container I5 through the conduit 28 
into the drink container 2 I. The pressure of the 
drink from the conduit 28 to the drink container 
2|, however, is controlled by the pressure regu 
lator valve 29 so as to maintain any desired given 
constant pressure within the drink container 2| 
within certain limits determined by the sensi 
tivity of the valve. By maintaining a given con 
stant pressure within the container 2|, the de 
sired volume of gas or charge in the drink may 
be maintained therein, and, more important still, 
the requisite volume of beverage will positively be 
forced into the measuring chamber 22, and proper 
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defcaming action, which, depends upon. the ex 
istence of a, certain, pressure behind the ‘meas 
ured,drinhaaexplained. in my co-pending appli 
cation; S. N. 248,114, new Patent No. 2,284,880, 
dated June 2, 1942, can therefore be reliably ef 
iedted in the chamber 22; The drinkis then di 
rected throughv the conduit 55;- to pass into the 
measuring device 22whi-le-valve 5.1v remains open. 

The. auxiliary vent valve 5-3‘is‘energiZed to be 
held open while the main vent valve 14. is open, 
but. the rate of gas escape, through the constrict 
ed. ori?ce 43.9: (when open)‘ is comparatively 
Slight to the sudden and total pressure relief 
e?ectedthrough the mainvent valve 14. 
When a certain number of drinks, usually 

‘about seven'are removed from the container 2|, 
the ?oat. valve 42. moves downwardly and per 
mits the headpressure inthe. container to escape 
throughthe-smallori?ce?a: in conduit 5| when 
valve 53 iswopened, during a‘ dispensing cpera~ 
tion. By releasing pressure in the container 2|, 
a. ‘positive, arti?cial, pressure drop is caused 
therein calculated to effect certain opening of the 
regulating valve, so.‘ that. therewill at once be a 
replenishment. of beverage. in‘ container 2 I, as 
well as an increase in pressure, su?icient to drive 
the; beverage into. the measuring chamber in full 
measure and with. adequate pressure to dispel the 
‘foam which inevitably, arises“ therein. 

It. willbeobserved fl'OmFlg. 3 that the liquid 
level. may rise considerably after ?oat valve 48 
is, closed. It is for this reason. that the latter 
valve usually doesn’t. open until several drinks 
have been, withdrawn, and‘ the explanation for 
this fact is. thatif. there is.» asu?icient pressure y 
andvolume. of beverage in the container iii. to 
force the levelabove the. opening point of the 
?oat valve, then itis ‘unnecessary. to shift off any 
.gas. However, if pressure tends'tobe low on the 
supply side of the line, the regulating valve 29 
may not open because. of its limited sensitivity, 
then the pressure must. be maintained at least 

‘ at. the level necessary toclose the ?oat valve 48, 
otherwise positive measuring and defoaming can 
not be- automatically assured in chamber 22. 
Itv is__. to be. understood, however, that this dis 
pensing method and .the apparatus for carrying it 
out, as just described, operates equally well if the 
float valve means 42-45-46-48 be omitted; the 
'saidvalye means is. desirably employed to effect 
economies in they gas. supply, since it is ordi 
narily not necessaryto arti?cially drop the pres 
sure in container 2| to cause operation of the 
regulating valve 32 if thesupply pressure is high 
enough to keepthe. level in tank‘ 2|. at a point 
where the said ?oatvalve would be closed if it 
were employed. Such a condition in tank 2| 
would exist. only if the pressure were very high, 
so that it would not matter whether the regulat 
ing valve failed to operate while this condition 
persisted‘. 

‘ Frequently gas pockets. form in the supply lines 
andbarrels, as well. as at the head of the pre 
cooling and sniftingor regulating container 2|, 
‘and the automatic regulating means just de 
scribed, obvious, faulty operations due to these 
causes, as well. In addition, some defoaming is. 
achieved in container 2 I, sincev bubbles and foam. 
always ensue, when a highly carbonated beverage 
of‘ the class.,d.escribed is. transferred through 
pipes, connections, andvarying pressure levels. 
In ,Fig. 6 there. is .showna, modi?ed form of 

the apparatus. in which the precooling, pressure. 
regulating. or snifting containeris removed from . 
the. refrigerating bath. but. is, nevertheless kept I 
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6 
cool». by thelatter,‘ as will appear; and. thereis 
additionally provided a pre-cooling: connection‘ 
between the shifter. tank. and‘ measuring cham 
ber, whichoconnection: is adequate to hold sev~ 
eral drinks, and is immersedin the refrigerating 
bath. . 

As in. the case of thestructure. of Figs. 1 and 
2,,the apparatus of: Fig. 6 is housed in, an insu-i 
lated cabinet III], in which; there are disposed 
two bulk supply drums III and H2, analogous 
to. containers I2 and I5 of Fig. l. The two supe 
ply‘ drums are coupled‘ by a pipe H3 which leads 
via. its end. II-Sa. from the lower. region of drum 
H2‘ into the upper region of drum III at II3b. 
Drum, H2 is connected. by conduit. H4 to a 

drum I I5 of carbon dioxide gas con?ned‘ at. a 
pressure considerably above that which would 
ordinarily be. necessary to drive the total supply. 
of. beverage through. the dispensing circuit. In‘; 
other words, the gasv supply is calculated. always 
to be in excess, as to. quantity and pressure, of“. 
the maximum needsfor each loading of the ma 
chine. This. gas pressure causes the beverages 
in drum II 2 to be transferredzvia pipe II‘3 into. 

, drum. II I as the latter becomes emptied of its" 
contents, beverage fromdrum III passing-from‘ 
thev intake portion H6 at the bottom thereof‘ 
through pipe IIta and thence through‘ a pres‘, 
sure-regulating valve [11. (similar to valve 2.9“Ioi? 
Fig. 5)‘, andvia conduit IIB‘into theupper re‘ie' 
gionlof a reserve pro-cooling drum or receiver: 
H9, situated in the upper or cooling.compart- 
ment, which is separated from the lower com-i 
partment by partition 9. 
From the pre-cooling drum, the beveragepasses 

viaxconduit ‘I 20‘ through a. pre-cooling coil I:2.I‘.and':. 
thence through‘ an inlet valve: I22 into aimeasur-i 
ing chamber I23 disposed, withthe coil I2‘I, in a.‘ 
brine bath, or‘ other. cooling mediumv I241 ar 
ranged to be cooled ‘by any suitable refrigerating: 
means (not shown, since many types- are avail- 
able) and which includes refrigerating coils I38; 
which means also serves‘ to cool the reserve drum 
H19 through the mediumof the bath I24 since 

, the latter also cools thewcompartment in which 
the drum. I I9 is situated. 
At the lower end of the measuring chamberi 

I23‘ there is a discharge pipe I25 which passes‘ 
through an electro-magnetic dispensing valve 
I25 and terminates as a delivery spigot I21 above‘ 
a cup I 28 (positioned. therebelow by‘automatic cupi 
dispensing means schematically indicated at I Ell-)1; 

Additional features. of importance are the ‘prom 
vision of an electro-magnetic‘vent valve I28 con- 

, nected by pipe lz?'withzthe'top of the measuring 
chamber I23; anda-n auxiliary electromagnetic‘. 
vent valve I39 connecting into the top of the: 
pre-cooling drum II 9 througha pipe I 3| having; 
a small ori?ce of the ‘order of about 3/;‘4 inch .in 
diameter (similar to ori?ce 43a: in Fig. 3). 
The small ori?ce leadingintov pipe I3I' is nor; 

mally .open,pbut maybe closed‘ by a ‘valve member‘: 
I32 disposed atthe upperend of guide rod I33," 
on a ?oat I34, which is mounted‘ to rise. and. fall 
in a bracket I35 secured to the underside of the? 
coupling head. I36 which'connects the various; 
pipes with thepre-cooling drum orreceiver I I9 at.’ 
thetop thereof. 
The operation of ‘this embodiment is alsov auto: 

matic and preferably; coin-controlled, although‘. 
no‘coin control meansv is‘ shown. herein since the ‘. 
invention per‘se is not concerned therewith. As: 
a part of the control means there is shown sche~~ 
matically in the drawing a timing device like the: 
unit ‘I8 of Fig. 5, including, a timing motor: I40, 
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which would ordinarily be set into operation by 
the patron, as by a coin controlled starting switch 
(not shown), and which is arranged to complete 
a cycle of rotation of certain control means such 
as the cams A, B, C, and D, each of which conf 
trols the opening and closing of a corresponding 
switch I4I, I42, I43 or I44. Each of the fore 
going switches has one of its terminals connected 
to a common conductor or ground G, to which 
common ground is connected also one terminal 
of a power source indicated as battery I45. The 
remaining terminal of this battery or power 
source is connected via conductor I46 to vent 
valve I30, the inlet valve I22 and via conductor 
I4'I to one terminal of the dispensing valve I26. 
The valve switches I4I, I42, I43, and I44 are 

normally open. Upon deposit of the starting coin 
in the machine, or energization of ‘the motor I40 
from any other source of control, the cam shaft 
I40a rotates slowly and the switches remain open 
so long as the offset nose portions I4Ia, I142a, 
M311, and I441» ride on the peripheral portion of 
their respective cams A, B, C, and D. The ?rst 
thing that happens in each cycle of operation of 
the cam shaft, is the closing of switch MI by ac 
tion of the nose portion I4Ia dropping into the 
slot A1. This results in energization of certain 
cup dispensing mechanism, schematically indi 
cated by the dotted line representation I50, such 
energization being effected via a conductor I5I, 
so that the dispenser may be energized from a 
connection I80 to battery I45, resulting in the 
deposit of cups I28 in position beneath spigot I2'I, 
Meanwhile switch I42 is closed by action of the 

nose portion I42a thereof dropping into the pe 
ripheral cam slot B’, with the result that the 
inlet valve I22 is energized, the circuit for this 
operation being completed from the ground G to 
switch I42, through the closed contacts of the 
latter, and via conductor I52 through the elec 
tromagnetic operating coil of valve I22 and thence 
via conductor 546 to battery I45. 
The inlet valve I22 remains open long enough 

for a quantity of cool beverage from coils I2I to 
enter the measuring chamber I23, such action of 
the beverage resulting in the creation of a con 
siderable amount of foam owing to the relatively 
low pressure in the measuring chamber at the 
time the beverage enters under considerably 
higher pressure from the supply line. This foam 
ing of the beverage releases a certain amount of 
gas which compresses the air in the head space 
at the top of the measuring chamber with the 
result that a limited amount of beverage will be 
admitted to the chamber, and this limited amount 
is calculated to the desired measure of beverage 
to be dispensed by controlling the temperature 
and the pressure in the supply line. 

Since these pressures and temperatures must 
be more or less empirically determined for the 
various operating conditions to be encountered, 
only one set of suitable values will be given by 
way of example. Satisfactory results are ob 
tained by maintaining a gas pressure from 25 
to 30 lbs. per square inch on the supply side of the 
line, while the temperature of the beverage in the 
cooling coils and particularly in the measuring 
chamber, is preferably maintained between 31° 
and 36° F. Similar temperatures may obtain in 
the pre-cooling drum II9 if the dispensing rate 
is slow by reason of the fact that the drum is sit 
uated in the same compartment with the cooling 
bath I25! and subject to refrigeration from the 
same source. ' _ 

Back pressure in the measuring chamber I23 
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8 
limits the amount of beverage which can enter 
the latter, and as the back pressure begins to 
operate, the foam is collapsed and restored to 
liquid form with amounts of head gas in the 
chamber also restored to the liquid. The exact 
amount of liquid to be dispensed is thereby auto 
matically measured off by’action of back pressure 
in the measuring chamber, whereupon the bever 
age is prepared for transfer to the cup by reliev 
ing the excess head gas in chamber I23 as a re 
sult of closing switch I43 by rotation of cam C 
to present the slotted peripheral portion C’ be 
neath the offset I43a of the switch permitting 
the latter to close. Closure of switch I43 effects 
simultaneous energization of both the main vent 
valve I22 and the auxiliary vent valve I30 by a 
circuit'which includes one side of the operating‘ 
coil vent valve I30, juncture I48 connecting with 
one terminal of the operation coil for vent valve 
I22, and switch I43 connecting ground G via 
conductors I53 and I54 to the remaining termi 
nals of each of the operating coils of valves I28 
and I30. 
Opening of vent valve I22 permits the head 

gas to be popped-onc quickly from above the sur 
face of the liquid beverage in chamber I23, this 
being a very important step in the dispensing 
cycle if the drink is to be delivered without ob 
jectionable foam and loss of gas. 

It will be recalled that the auxiliary vent pipe 
I3i was stated to be provided with a very small 
ori?ce, which results in a relatively slow escape 
of gas, while the auxiliary valve I30 remains 
open, to the pre~cooling drum II9, for purposes 
of restoring a desired pressure condition as will 
be described hereinafter. This ori?ce arrange 
ment is the same in both embodiments, and is‘ 
illustrated in Fig. 4, attention being called to 
the ori?ce as indicated at 43x. 

Shortly after the opening of the main vent 
valve I22, switch I44 is closed by rotation of cam 
D in the manner heretofore described in connec 
tion with the operation of the other switches, 
with the result that circuit is completed from 
ground G via conductor I55 to the coil of the dis 
pensing valve I23 so that the latter is open while 
the main vent valve I22 remains open, cams D 
and C being designed with this object in view— 
that is to say, to maintain switches I43 and I44 
closed until the measured quantity of beverage 
has had time to be delivered by gravity from the 
measuring chamber I23 through the dispensing 
spout I2"! and into cup I28. 

If the main vent valve I22 is not held open 
while the drink gravitates into the cup, escape 
of gas and residual head pressure in the measur 
ing chamber would cause the creation of objec 
tionable amounts of foam in the drink dispensed. 
By the time the measured quantity of beverage 

has descended into the cup, the operation cycle 
for the control cams has been completed and 
motor I40 is automatically deenergized, where 
upon the customer may remove the cup I28 from‘ 
the machine by raising glass door I50 at the 
front of the machine. 
The usual volume of beverage to be dispensed 

upon each cycle ranges between ten and twelve 
ounces, but this volume is too small to cause a 
sufiicient change in pressure in the drum II9, to 
effect positive operation of the regulating valve 
I I1, and in fact the withdrawal of several meas 
ured quantities or cups of beverage will not ef 
fect such operation uniformly, yet the withdrawal 
of a number of drinks would obviously effect the 
gas pressure existing in the drum H9, and since, 
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‘as heretofore discussed, ‘pressure at ‘the supply 
"side is important not only to collapse foam'in the 
measuring chamber, ‘but also to predetermine 
1the ‘amount of beverage ‘to be dispensed, it be 
comes necessary to constantly rectify the pres 
:sure on the supply side, and this ‘is accomplished 
‘by the operation of the auxiliary vent valve 
which, although ‘the amount of gas re‘li-eved'there 
by is relatively small, permits enough gas to es 
cape to create an arti?cial pressure drop su?i 
oient to positively effect ‘operation of the ‘regu 
1lating valve l‘l‘li'l, with the result that additional 
quantities of beverage and gas ‘are immediately 
restored to the drum H9. This effects prompt 
replacement of additional ‘quantities of beverage 
‘which may become cooled prior to ‘reaching the 
cooling \cOil [21, and also increases the volumetric 
displacement in the drum with consequent rise 
‘in internal pressure apart from any additional 
volumes ofgas ‘which may have been entrained by 
the replacement liquid. 
As described in ‘conjunction with ‘the opera 

tion of ?oat valve“ ‘in ‘Fig. '5, as ‘soon as the 
liquid level is raised ‘in drum H9 of Fig. 6 to a 
point where the pressure condition therein is 
:suitable (i. e. capable of forcing the desired vol 
iume to be‘ measured intolrchamber I23) , the float 
5134 is likewise ‘raised su?iciently to cause valve 
.132 ‘to close the ori?ce leading ‘into pipe I31 
and through the vent valve 139. However, ‘the 
arrangement isisuch ‘that the restoredliquid level 
rises beyond the point where the ?oat valve ?rst 
‘closes, with the result that it requires the with. 
drawal of as many as ‘ten to twelve ‘drinks from 
:drum H9 ‘before the “?oat valve will again open 
to ‘render the auxiliary ‘vent valve ‘I30 effective. 
When a volume of liquid is withdrawn equivalent 
:to ten or twelve drinks ‘as aforesaid, the pressure 
:condition in the drum H9 is such ‘that further 
‘withdrawal ‘might endanger the uniformity of 
the‘ volume and gas content of subsequently re 
moved ‘quantities should the regulating valve fail 
to open, and it is therefore‘at this juncture ‘that 
the float valve renders the auxiliary vent valve 
effective to restore the desired ‘pressure and ‘vol 
umecondition in drum H9, However, *?oat valve 
means I.3'2—I?34 mayibeomitted for'reasons here 
‘tofore set forth in the description of ?oat valve 
means‘~42--48. 
The liquid measuring and defoaming func 

tions performed 'by the measuring chamber are 
covered vin my aforesaid co-pen'ding application 
S. 248,114, but :in the vpresent application there 
are the new features ‘of pressure :control or recti 
?cation and immersing the measuring chamber 
in acooling bath along with ipre-coolingcoils I21, 
one purpose‘ of which will now be described. 

I In a preferred mode of "operation, the inlet 
valve L22 is opened immediately ‘following ‘the 
closure of the dispensing and main vent valve 
in‘ order to admit‘a quantity of beverage into 
the measuring chamber to be held there pending 
withdrawal upon the next operation :of the ma--' 
chine, the purpose of this being to transfer a 
quantity from the pre-cooling coil 12-! to make 
room “for another quantity which .may be ‘cooled 
in the interval ‘between subsequent ‘withdrawals. 
The coils 121 are primarily a heat-exchange and 
storage means designed ,to hold abouts'ix '12 ‘oz. 
drinks.‘ In this way thecapacity of the machine 
with respect to its maximum refrigerating load, 
is considerably enlarged, and this becomes of 
great importance where the machine is situated 
in a busy location and, subject to frequent oper 
ation. The provision of the .pre-cooling rdrum 
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H9 in cooperation with the aforesaid ‘cooling 
features provides additional capacity for the de 
vice, and it is possible ‘by such an arrangement 
to build up a reserve of three-quarters ton of 
refrigeration with a refrigerating machine rated 
at one-quarter ton. 

If the machine ‘is being operated under a 
heavy load, it is possible that the ‘entire contents 
of the reserve pre-cooling drums ‘may be with- ‘ 
drawn. The capacity of these drums is about 
71/2 gallons, equivalent to approximately 100 
drinks, and in an extreme condition it may be 
that one or ‘more of the supply drums I2, IE or 
H 9, H2 has been installed at an elevated tem- . 
perature of perhaps 80 degrees. Even under 
these extreme conditions the arrangement of the 
pre-cooling coil l2i (orchamber 2!) in the same 
refrigerating medium with the measuring cham 
ber makes it possible to cool the beverage down 
to an acceptable temperature by the time it is 
ready for dispensation. 

Iii-designating the drum H9 as a “pre-cooling" 
means, there is ‘no intention to employ a limit 
ing term, but rather a convenient designation 
suggestive of one of the functions of ‘the drum. 
Obviously, the drum H9 is of considerable im 
portance in its pressure regulating functions, as 
well, even though it is not immersed in the bath 
as is the container 21 of ‘Fig. 2. If the ‘liquid 
level is normal in the drum or vessel H9, the 
?oat ‘valve means |32~l34 will prevent escape of 
gas through the auxiliary vent valve I39. If the 
liquid level is ‘low however and the ?oat ‘I 31 
vdescends so as to open the restricted passage to 
the auxiliary vent valve, then gas will be relieved 
directly from the drum H9 during the approxi 
mate ?fteen-second ‘interval while the vent 
valves remain open, ‘while the excess head gas in 
the measuring chamber ‘I23 Will be relieved by 
the main vent valve I22. 

Following the operation ‘of ‘the vent valves as 
‘aforesaid, switch I44 will be ‘operated to ‘en 
ergize the‘dispensing'valve I 26 which will be held 
open while the main vent valve 122 remains open 
so as to permit ‘the measured quantity of bev 
erage todrain bygravity from the chamber 123 
into the cup I28. 

‘Relief of gas from the pre-‘cooling receiver H9 
is calculated always to e?’ect an operation of the 
regulating valve H1 so that there will be an 
in?ux of beverage from the supply drum H2 to 
drum H9 to restore the necessary pressure 
therein and to increase the volume of liquid to 
be subjected to pro-cooling temperatures, 
In addition to ‘the pre-cooling feature of such 

transfer of beverage to the pre-cooling drum, the 
‘pressure condition in the latter is brought upto 
the required standard to assure that there will 
be no short measures and that there will "be ‘ade 
quate gas content in the beverage, since meas 
urement depends upon the gas pressure at a 
given temperature, and since it is absolutely 
necessary in order ‘to deliver ‘an acceptable bev 
erage that there be at least a certain minimum 
gas content therein '(for example about 4.0 to 5.0 
volumes). The defoaming operation also de 
pends upon the existence of a minimum pressure 
in the supply side of the system ahead of the 
measuring chamber. In general, the operation 
of the embodiments shown in Figs. 1 to 5, and 
in Fig. 6, is the same, the differences being 
‘largely structural and relating to the arrange 
ment of a pro-cooling storage coil l2! in the 
cooling bath with the measuring chamber, in 
stead of having the pressure-regulating or snift 
ing ‘chamber ‘2| immersed in the brine tank H. 
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as in Fig. 2. ‘The arrangement of Fig. 6 makes 
it possible to employ a smaller tank for bath \l2ll, 
While enlarging the refrigerating capacity, since 
drum H9 is also appreciably cooled by virtue of 
being disposed in the same insulated compart~ 
ment with the bath. 

It is the intention that the foregoing disclosure 
shall not be limited to the precise arrangement 
shown and described, but shall be accorded. 
liberal interpretation‘ with the inclusion of rea 
sonable equivalents and substitutions not incon 
sistent with the appended claims and the scope 
and nature of the improvement, and while the 
invention is especially suited to the vending of 
pre-mixecl carbonated beverages, it is contem 
plated that it'may be applied to control systems 
for other liquids, as well. 

I claim as my invention: 
1. Apparatus for dispensing a carbonated bev 

erage comprising means providing a cooling m'e- _, 
dium; a measuring chamber cooled by said me 
dium, a normally closed vessel, connection in 
cluding normally closed inlet valve means be 
tween said vessel and chamber, means for sup 
plying beverage under gas pressure to said ves 
sel, automatic regulating valve means interposed 
between said supplying means and vessel to ad 
mit quantities of fluid to the latter when the 
pressure condition therein drops to a predeter 
mined value, means for venting said vessel and 
chamber, and means for dispensing beverage 
from said chamber, and control mechanism for 
effecting operation of said venting means, said 
dispensing means, and said inlet valve means in 
the order named. 

2.'Dispensing apparatus comprising: a cool 
ing medium, 'a measuring chamber in said me 
dium, a beverage receiver, a beverage supply con 
tainer, automatic regulating valve means be 
tween said container and receiver to admit bev 
erage to the latter when the pressure therein 
reaches a predetermined condition, a source of 
gas pressure connected to displace beverage from 
said {container to said receiver under control of 
said regulating valve means, a valved connection 
between said receiver and measuring chamber, 
dispensing valve means operable to permit pas 
sage of beverage from said chamber, venting 
valve means for said receiver’and for said cham 
ber, and control means for opening and closing . 
said valved connection to admit beverage to said 
chamber, and subsequently opening the venting 
valve means for both the receiver and chamber, 
and then opening said dispensing valve means. 

3. Dispensing apparatus including’a beverage , 
_ receiver, means for supplying beverage under gas 
pressure to said receiver, dispensing means for 
effecting discharge in succession of measured 
quantities of beverage from said receiver, regu 
lating valve means interconnecting said supply 
means and receiver and operable upon a prede 
termined lowering of pressure in the receiver to 
admit beverage thereto, and means controlled 
oooperably with said dispensing means for vent 
ing said receiver to arti?cially lower the pressure 
in said receiver sufficiently to cause operation of 
said regulating valve means independently of the 
volumetric displacement of beverage in said re 
ceiver responsive to discharge of beverage there 
from. 

4. Dispensing apparatus including a beverage 
container, means for supplying beverage under 
gas pressure to said'tcontainer, said' gas pressure 
being maintained in excess of a predetermined 
minimum value, means for dispensing beverage 
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from said'container, a gas escape valve operative 
ly associated with said container, means con~ 
trolled by the volume of liquid in said container 
for rendering said'escape valve ineffective when 
the liquid volume exceeds a predetermined 
amount in said container, automatically acting 
means for normally closing off communication 
between said container and supply means when 
the pressure in the container is above a predeter 
mined minimum value and for opening such com 
munication when said last-mentioned pressure is 
below said minimum value thereof, and means 
coacting with said dispensing means upon each 
dispensing operation thereof for opening said es 
cape valve for the purpose of causing an arti 
?cial pressure drop in said container, provided 
said volume-controlled means does not render 
the escape valve ineffective as aforesaid, whereby 
to effect positive operation of said means for 
opening communication to the container from 
the supplying means as aforesaid. 

5. Dispensing apparatus including a beverage 
receiver, a beverage supply container connected 
to said receiver through a regulating valve adapt 
ed to open at a predetermined pressure differen 
tial between said receiver and container, means 
for applying gas pressure behind the beverage 
in said container, a measuring chamber, a vent 
valve for said chamber, a dispensing valve for 
said chamber, an escape valve for said receiver, 
a ?oat valve arranged to render said escape valve 
ine?ective when greater than a predetermined 
volume of beverage is in said receiver, a pre-cool 
ing connection between said receiver and meas 

O uring chamber and including a normally closed 
inlet valve, means for cooling said chamber and 
said pre=cooling connection, at least, and oper 
ating mechanism arranged to open said escape 
and vent valves, then open said dispensing valve 
while said vent valve remains open, and after 
closing said escape, vent and dispensing valves, 
to open and close said inlet valve long enough to 
permit a measured quantity of beverage to enter 
said measuring chamber in readiness for the next 
dispensing operation. .. 

,, 6. The combination, with means for storing a 
supply of beverage, and means for dispensing bev 
erage from said storing means, of means for 
maintaining saidbeverage under a desired gas 
pressure, said means comprising a source of gas 
pressure connected to said storing means, regu 
lating valve means interposed between said source 
of pressure and said storing means and operable 
to admit ?uid under pressure from said source 
when the pressure in said storing means drops 
below a predetermined value, and auxiliary means, 
actuated automatically each time said dispensing 
means is operated, for causing a su?icient amount 
of gas to escape from said storing meanstc effect 
an arti?cial pressure drop therein to a value at 
least equivalent to said predetermined value 
whereby to effect positive operation of said regu 
lating valve means. i 

7. The combination of claim 6 further charac 
terized by ‘the provision therein of means for 
automatically rendering said auxiliary means for 
producing an arti?cial pressure drop ineffective 
when the liquid volume is greater than a prede 
termined value in said storing means. 

8. In a dispensing system, in combination, 
means for storing a supply of liquid, means for 
applying gas pressure to the stored quantity of 
liquid, means for dispensing the liquid, means 
providing a pre-storage compartment ahead of 
said dispensing means and connected with said 
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supply means to receive liquid from the latter, 
pressure regulating means interposed between 
‘said supply means and said pre-storage means 
and operable to admit liquid under ‘pressure to 
‘said pre-storage means when the pressure con 
vdition in the latter reaches a predetermined state, 
and means including a venting device controlled 
cooperably with the said dispensing means and 
actuable on each dispensing operation of said 
dispensing means for relieving gas from said pre 
storage compartment upon a dispensing oper 
ation whereby to create said predetermined pres 
sure state in the pre-storage compartment to ef 
fect positive operation of said regulating means 
together with control connections between said 1 
venting device means and said dispensing means 
for simultaneously actuating said means for the 
purposes set forth. 

9. The combination of claim 8 further charac 
terized by the addition thereto, of means con- ‘ 
trolled by the volumetric liquid displacement in 
said .pre-storage ‘compartment for preventing ef 
fective operation of said venting device to relieve 
gas from said pre-storage compartment, when the 
volumetric liquid displacement therein rises above 
a predetermined amount. 

, 10. In a beverage dispenser, the combination, 
with pressure-controlled drink measuring means, 
of gas regulating means comprising a beverage 
receiver connected in advance of said measuring 
means, means for storing a supply of beverage, 
normally closed automatic regulating valve means 
connecting said storing means with said receiver, 
means ‘for maintaining a head of gas behind the 
beverage in said storing means, an escape valve 
of restricted ori?ce for said receiver, means for 
‘opening said escape valve in correspondence with 
each measured quantity of beverage passed 
through said measuring chamber, said escape 
valve means ‘being arranged to cause a pressure 
differential between said receiver and storing 
means to effect positive opening of said regulat 
ing valve means to cause an in?ux of beverage 
and gas into the receiver, and a float valve in said 
receiver normally closing off passage to said es 
cape valve when the receiver is loaded, and op 
erable by reduction of the beverage content there 
in below ‘a, predetermined level to open passage 
from the receiver to the escape valve. 

11. In a carbonated drink vending apparatus 
comprising a bulk container in which there is 
a ready mixed carbonated drink, means sup 
plying gas to the bulk container so as to place 
the drink therein under pressure, a second con 
tainer having a displacement-responsive valve 
with which is operatively associated an electrical 
ly controlled vent valve, a pressure-regulating 
valve operatively associated with the second con 
tainer for maintaining a minimum displacement 
pressure therein, means for directing the drink 
from the bulk container to the pressure-regulat 
ing valve, a second electrically controlled valve, 
means for directing the drink from the second 
container to the second electrically controlled 
valve, and electrical timer means for operating 
said electrically controlled valves, the displace 
ment valve serving to alter the constant displace 
ment within the second container to cause an 
operation of the regulating valve. 

12. A carbonated drink vending apparatus com 
prising a bulk container in which there is a ready 
mixed carbonated drink, a gas drum connected 
with the bulk container so as to place the drink 
therein under pressure, a second container hav 
ing a ?oat-operated valve to vent gas from the 
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second container, a pressure-regulating valve as 
sociated with the second container for maintain 
ing a desired pressure therein, means for direct 
ing the drink from the bulk container to the 
pressin'e-regulating valve and into the second 
container, a measuring device, and means for 
directing the drink from the second container 
to the measuring device, auxiliary vent control 
means normally rendering said ?oat valve in 
effective to vent gas as aforesaid, and means for 
operating said auxiliary control means at least 
once for each measuring operation of said meas 
nring device. 

13. A drink-vending apparatus comprising a 
--bulk container adapted to contain a ready 
mixed drink, pressure supplying means connected 
with the bulk container so as to place the drink 
therein under pressure, a second container to 
receive said ready-mixed drink, a pressure regu 
lating valve associated with the second container, 
means for directing the drink from the bulk con 
tainer to the pressure regulating valve and into 
the second container, auxiliary valve means asso 
ciated with the second container, a measuring de 
vice having an inlet .and outlet, valve means asso 

‘ ciated with said inlet and outlet, a gas relief 
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valve ‘on said measuring device, means for direct 
ing the drink from the said second container to 
the inlet valve of the measuring device, means 
for opening the outlet valve and the relief valve 
on said measuring device so that the drink there 
in may drain therefrom by gravity, means for 
opening said inlet valve of said measuring device 
at ‘a time when the relief and outlet valves are 
closed so that the measuring device may be re 
?lled, and means for opening the auxiliary valve 
means associated with the second container at a 
time following opening of said outlet valve so that 
the pressure therein may be reduced by an 
amount sui?cient‘to ‘cause operation of said regu 
lating valve. 

14. A drink-vending apparatus comprising a 
bulk container in which there is a ready-mixed 
drink, means connected with the bulk container 
for placing the drink therein under pressure, a 
second container having gas relief valve, means 
for directing the drink from the bulk container 
to the second container, pressure-responsive 
means for controlling passage of the ‘drink to the 
second container as aforesaid, a measuring device 
having an inlet and an outlet, valve means asso 
ciated with the inlet and the outlet, means for 
directing the drink from the second container 
to the inlet valve of the measuring device, means 
for operating the outlet valve and then the in 
let valve, a vent valve for the measuring device 
and means for operating the latter, prior to open 
ing of said outlet valve and means for operating 
the relief valve on the second container during 
the operation of‘ the said vent valve. 

15. A drink-vending apparatus comprising a 
bulk container in which there is a ready-mixed 
drink, means for placing the drink in the bulk 
container under pressure, a second container in 
which there is stored. a ready-mixed drink, pres 
sure-sensitive means for directing the drink from 
the bulk container into the second container and 
operable when the pressure therein drops below 
a certain value, means for directing the drink 
out of the second container, and valve means 
partly controlled by level of the drink in the sec 
ond container and partly controlled coincidental 
ly with the operation of said directing means for 
releasing the pressure in said second container 



2,475,511 
15 

to at least said certain value, to cause positive 
operation of said pressure-sensitive means. 

16. An automatic snifter for a carbonated 
drink-vending apparatus adapted to operate 
through a given cycle, comprising: a carbonated 
drink container, means for supplying carbonated 
drink to said container automatically when 
the pressure in the container drops below a 
certain value, means for directing ‘the drink out 
of the container under pressure, valve means 
associated with the container and operably con 
trolled by movement of the drink into and out of 
the container, and a second normally closed gas 
escape valve means associated with the ?rst valve 
means and adapted to be opened at a time dur 
ing the cycle of vending operation of the vending 
apparatus. 

17. In a beverage dispenser, means for con 
trolling the fiuid pressure characteristics of the 
beverage dispensed under pressure from a bulk 
container, said means comprising: in combina 
tion, a bulk beverage container, a beverage re 
ceiver connected to receive beverage from said 
container, means for applying pressure to the 
beverage in said container at a pressure greater 
than necessary to drive the beverage into said re 
ceiver, regulating means for admitting beverage 
from said container to said receiver responsive to 
a pressure drop of predetermined magnitude in 
said receiver, a measuring chamber, inlet valve 
means connecting said chamber with said re 
ceiver, dispensing valve means providing egress 
for beverage from said chamber, main pressure 
relieving means for said chamber, auxiliary pres 
sure-relieving means for said receiver, means for 
actuating said dispensing valve means, said main 
and auxiliary pressure-relieving means, and said 
inlet valve means in timed relation constituting a 
dispensing cycle in which said pressure~relieving 
means is actuated in advance of dispensing oper 
ation of said dispensing valve means, and said 
auxiliary relieving means effects pressure relief 
at a slower rate than said main relieving means 
but su?icient to create a pressure drop of at least 
said predetermined magnitude in said receiver 
in a time interval between successive operations 
of said inlet valve means. ’ 

18. The invention de?ned in claim 17 further 
characterized by the provision of means acting 
to render said auxiliary pressure-relieving means 
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ineffectual when the volume of liquid beverage in 
said receiver exceeds a predetermined value. 

19. In a carbonated beverage vender of the 
type including a refrigeration compartment, im 
provements comprising: a pre-cooling beverage 
storage container, means connecting said con 
tainer with a source of beverage under pressure; 
a cooling receptacle including a heat-transfer 
medium; means for refrigerating said medium, 
said medium and receptacle being exposed to said 
refrigeration compartment for heat-transfer 
relative to the latter; a measuring and de-foam 
ing chamber in said medium; a length of conduit 
in said medium and connecting said storage con 
tainer and chamber through a ?rst normally 
closed valve and having a capacity to hold a 
given volume of beverage for pre-cooling pur 
poses prior to entry into said chamber; a dis 
pensing valve for said chamber and normally 
closed; a vent valve for said chamber and 
normally closed; control means for opening said 
dispensing and vent valves together, and for 
opening said ?rst valve at a time when said dis 
pensing and vent valves are closed, and auxiliary 

' valve means actuated cooperatively with said 
dispensing valve when the latter is open for ef 
fecting escape of gas at a predetermined con 
trolled rate from said storage container; together 
with means for automatically regulating the flow 
of beverage from said source into said storage 
container dependent upon pressure changes in 
the latter effected by operation of said auxiliary 
valve means. 

RALPH A. NICHOLSON. 
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