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12 Claims,

This invention relates to beverage vending
machines and more particularly to a coin oper-
ated beverage vending machine for automatical~
ly vending the ingredients of a cold drink into
a positioned cup.

In general the machine of my invention com-
prises a cabinet having therein two compart-
ments, one of which is refrigerated and contains
separate readily removable containers, one for a
supply of a beverage liquid, such as water, and
the other for a supply of a sécond ingredient of
the beverage, such as a flavored syrup. 'The
refrigerated compartment is arranged to also
contain a filter and a carbonating unit in which
the beverage liquid may be conditioned to im-
prove the palatability of the drink. Substantial-
ly all of the lines and valves through which the
beverage liquid and the syrup are caused to flow
are housed within the refrigerated space of this
compartment and said liquid and syrup are thus
maintained in a cold condition until the moment
they are discharged into said cup. The second
compartment above mentioned is unrefrigerated
and contains mechanism and parts not requiring
refrigeration, as well as a gas cylinder from
which carbon dioxide gas may be supplied to
the carbonating unit and the syrup pump here-
inafter mentioned.

An important object of my invention is to
provide an inexpensive, small and light weight
automatic beverage vending machine having g

-capacity for storing and refrigerating a sizeable
supply of beverage ingredients whereby a large
number of cold drinks may be dispensed from
the machine-during a very short period of time.

Another important object of my invention is
to provide a beverage vending machine of this
character having means for replenishing the
supply of refrigerated beverage liquid therein
whereby cold drinks may be rapidly dispensed
from the machine over an extended period of
time.

A further object of my invention is to provide
in such a beverage vending machine an ar-
rangement of cooling coils whereby said coils
will occupy a minimum of space and efficiently
cool the beverage ingredients regardless of
whether said beverage is dispensed from the
machine at a rapid or at a slow rate.

_ Still another object of the invention is to pro-
vide means for maintaining the beverage in-
gredients in said machine in a refrigerated con-
dition until they are discharged into a posi-
tioned cup.

Another object of my invention is to provide in .

sald machine readily removable containers for
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the beverage ingredients whereby said con-
tainers may be easily inspected, cleaned and
serviced.

Other objects and advantages of the invention
will be apparent from the following description
of a preferred embodiment thereof, taken in
connection with the accompanying drawings,
in which: .

Fig. 1 is a front elevational view of a beverage
vending machine incoporating my invention, a
door on the front of a cabinet for housing the
machine being shown in an open position;

Fig. 2 is a sectional view taken on line 2—2 in
Fig. 1 to illustrate the arrangement of compart-
ments within the cabinet;

Pig. 3 is a similar view taken on the line 3—3
in Fig. 2 to show the arrangement of parts in
the refrigerated compartment;

Fig. 4 is another sectional view taken sub-
stantially on the line 4—4 in Fig. 1 and illustrates
the manner in which portions of the beverage
discharge lines are refrigerated and the beverage
ingredients therein kept cold until the latter are
discharged into a positioned cup;

Fig. b is a schematic illustration of the re-
frigeration circuit and the arrangement of the
various pipes and valves within the machine;
and

Fig. 6 is a diagrammatic illustration of the
electric circuits in the machine.

As thus illustrated the beverage vending ma-
chine is embodied in an open front metal cabinet
having sides I and 12, a top {3, and a bottom
14, to the latter of which may be attached castors
{6. The back of the cabinet is enclosed by a
back plate 16, and upon the front of the cabinet
a full length door, shown generally at {71, is
mounted as by a piano hinge 8.

The interior of the cabinet is divided, by a
vertical insulated wall 19, into two compart-
ments. The rearmost compartment is com-
pletely insulated, and is defined by the wall (9,
a floor 20, sides 21 and 22, and by a top 23 and
a back 24. Said compartment may be lined with
sheet metal 19’ (Fig. 4) and the outer surface of
the wall 19 may be similarly covered with metal.

The forward compartment is uninsulated.

Attached to the cabinet floor 14 in the forward
compartment is a refrigerant compressor 25 of
a suitable commercial construction provided with
a fan 26 and a refrigerant condenser unit 27.
Above the condenser and attached in a suitable
manner to the lower portion of the wall 19 is a
water pump unit 28 comprising an electric motor
29 and a small water pump 30 driven by said
motor. Above the unit 28, and also fixed to the
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outer surface of the wall 19, Is a control box 31
which may contain certain electric relays and
controls which are hereinafter more fully de-
scribed.

Immediately above the control box 3f a block
32, of wood or other material having insulatory
properties, is fixed to the wall 18, as best shown
in Fig. 4. A hollow cylinder 33 of insulatory
material, such as processed paper, is disposed
horizontally through the block and arranged to
extend through the wall 19 into the insulated
compartment. Said cylinder may be threaded.on
each end to receive retaining spanner nuts 34 and
35, and a rubber washer 36 may be placed be-

neath the nut 35 at the outer.end-of ithe block ;.

32, the latter of which may ‘be -countersunk as
at 31 (Fig. 4) to receive the nut 35.

A vending stage is attached to the outer end
of the block 32 by means of screws 38 and brackets
39. (See Fig. 4.) Said vending stage comprises a
back plate 40 adapted to fit flush with the outer
-end of ‘the block 32 to cover an open -end of the
-cylinder 33, and a vending stage floor 41'is formed
on the lower end of the back plate 40 and provided
-with a removable grate 42 and a drain spout 43.
Side walls 44 and 45 of the vending stage (Fig. 1)
may be attached to the back plate 40 and the floor
41 -as by soldering. The -surfaces on the back
plate, floor and walls, may be chrome plated and
‘the -walls may be curved in-a modern design to
improve the appearance of the vending stage.

The door {Tis provided with an opening, shown
generally at 46, through which the vending stage
is accessible when the door is in its normally
closed position. A drinking cup vending mecha-
nism 47 is mounted on the inside of the door in a
‘position so that when the door is closed the mech-
anism will be positioned directly above the vend-
ing stage. Said cup vending mechanism may be
of any suitable construction and is shown in the
drawings, by way of example, as an apparatus for
‘vending a single column of paper cups. A cup 48
discharged from the cup vending mechanism
‘when the door-17T is in a closed position will fall
through a hole 49 in a top 50 of the vending stage
in the direction shown by the arrow 51 in Fig. 4.

“The cup will strike an arc shaped deflector ‘52 and
‘he deflected to prevent its coming into contact
with two beverage discharge nozzles 53 and 54

which protrude from the back plate 40 into the .

vending stage. The upper rim*55 of ‘the cup:will

come into contact, on opposite sides of ‘said cup,
with two parallel rails 56 and 51 which -extend
diagonally downwardly from a flange ‘58 on the
top .50 of the vending stage. 'The cup will then
slide down the rails into a ring ‘59 which will
support said cup in a heverage receiving position
“below the discharge nozzles as shown in Figs. 1,2
.and 4. From this position the cup may bhe re-
moved by a customer-after it has been filled in a
manner to be hereinafter described.

An overflow tank 60 may be suspended in any
-suitable manner below the drain spout 43 to re-
_ceive therefrom any of the beverage which may
:pe spilled in the vending stage.

Above the vending stage an insulating: door 61
is provided in the wall {9 and is attached thereto
as by hinges 62 and fasteners.63. The edges of
said door may be made substantially .air-tight. by
a Tubber bead 64,  and the. back side of the .door

.may be covered with a sheet of protective metal
-65.as illustrated in-Fig.'4.

‘Within the insulated compartment & hollow
open-bottomed mounting member 66 is mounted

to the lower side of the insulated top 23. Mounted
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to said member is a water inlet valve 67 operated
by a float 68 on a stem 69, a cooling coil 70 and a
temperature sensitive switch 71. Immediately be-
Jow the member 66 is a readily removable beverage
liquid storage tank 12 suitable for receiving water
from an outlet 13 of the float operated valve 61.
Said tank may be supported by quickly attachable
fasteners 14 mounted upon the insulated wall 22,
the back 24, and the wall {9. When the tank is
in’its operative position, as shown in‘Figs. 2 and 3,
‘the coil ‘10 and the float 68 extend downwardly
into the interior of said tank for which the mem-
ber 66 serves as a cover.

Below the tank 12 is a removable container 15
supported by -a sloping platform 15 attached to
ithe :insulated side .22 and to the back 24. Said
scontainer is :provided with a removable cap 11
and is adapted to hold a supply of flavored syrup
or the like. Suspended within said container is a
gas operated diaphram.pump shown generally at
18. Said pump may be-one of a well known con-
‘struction adapted to discharge a measured quan-
‘tity-of syrup from-said-tank through an internal
‘line ‘19 -each time compressed gas is introduced
into the pump through another line 89.

A water carbonating unit 81 and a water filter
assembly ‘82 ‘are mounted upon a base -83 sup-
ported on the insulated bottom 20. Both the car-
bonating unit and the filter assembly may be of

0 suitable commercial construction and a cooling

coil ‘84 may be disposed about both as illustrated
in Figs. 3-:and 5.

‘A water inlet pipe 85, which may be connected
to a city water supply or other water source, en-
ters ‘the cabinet through a hole 86 in the back
plate 16, extends through a hole 87 in the in-
sulated wall 19, and thence passes upwardly in the
‘insulated compartment to the cover member 66.
Said inlet water pipe penetrates the cover mem-

g ber and is attached to the water intake valve 67.

Water discharged from the outlet 13 of said valve
falls downwardly into the storage tank 12, the
liguid level in which is maintained substantially
constant by the controlling action of the float 68
on the valve 67.

From said tank water flows through a com-
‘mercial attaching ‘fitting 88 into a pipe 88 which
"leads downwardly through the insulated compart-
ment to the hole 87, through said hole and into
“the inlét side of the pump 30. From the pump 30
said water under pressure enters a pipe 90 which
extends through the hole 81 and into the insulated
-compartment to the intake side of the filter 82.

After passing through said filter, said water is
conducted to the carbonating unit 8{ through a
pipe.81 which traverses the interior of the cooling
coil 84 (Figs. 3 and 5). Carbon dioxide gas may
be furnished to the carbonating unit through a
pipe .92 which is connected to a standard gas
cylinder 93 located within the uninsulated for-
ward compartment. Said gas .cylinder may be
supported upon a base 84 attached to the side 11
of the cabinet and by a detachable bracket 95
having one of its ends fastened to the forward
face of the wall (9 and the .other to the side i}
(Pig. 1). The gas cylinder may also have associ-
.ated therewith a shut-off valve 96, a-safety valve
97 (Fig..5), a pressure:gauge (not shown), and a
pressure sensitive .switch (also.not shown) for
making the machine inoperative when the pres-
sure in.said cylinder has been reduced below.a
predetermined minimum.

From the carbonating unit said water in a
carbonated condition is conducted through a pipe
-98:to the beverage discharge nozzle 54, a discharge
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control valve 89 operated by a solenoid 99’ (Figs.
5 and 6), and a pressure reducing valve 100 (Fig.
4) of the well known capillary type being incor-
porated in the pipe 98. The solenoid 99’ may be
automatically energized by means hereinafter de-
scribed to open the valve 99 for a time sufficient
to allow a proper amount of the carbonated water
to be discharged into the cup 48 each time a drink
is to be dispensed. The pressure reducing valve
100 serves to reduce the pressure of the car-
bonated water passing therethrough to approxi-
mately atmospheric pressure.

A T-fitting 101 is provided in the carbon dioxide
pipe 92. From said T-fitting a pipe 102 extends to
a valve 103 operated by a solenoid 108’. Energi-
zation of said solenoid causes said valve to open
and allow compressed gas to enter a flexible rub-
ber tube 104 and pass thence into the pipe 80 ex-
tending downwardly within the syrup container
1§ to operate the diaphragm pump 78. Operation
of said pump causes a measured quantity of said
syrup to be discharged through the pipe 19 and
through a connecting flexible rubber tube 105, the
latter of which extends, with the pipe 98, through
the cylinder 33 and is fastened to the discharge
nozzle 53. In this manner a measured quantity of
syrup will be discharged from said nozzle 53 each
time the valve 103 is operated. A ball check valve
{06 (Fig. 4) is provided in the tube 105, the pur-
pose of this valve being to prevent dripping of
syrup from the nozzle 53.

After the solenoid controlled valve 103 has
been operated to cause a discharge of syrup in
the manner ahbove described, the valve will re-
turn to its normal position when the solenoid
is de-energized and an escape of gas therefrom
will release the gas pressure in the pump 18. A
diaphragm (not shown) in the pump will then
resume its normal position and in so doing will
collect in the pump another measured quantity of
the syrup which will be discharged upon the next
operation.

Liquid refrigerant, such as Freon, passes from
the compressor 25 and condensor 21 into a pipe
107 which extends into the insulated compart-
ment through the hole 87 in the wall {8 and
thence to a constant pressure control valve 108
of a well known suitable type. From the valve
the refrigerant is conducted into the bottom of
the cooling coil 84 through a pipe 109. The
refrigerant passes upwardly through the coil
84 in a direction opposite to the direction of the
flow of water in the pipe 91 which traverses the
interior of said coil as hereinbefore explained.
At the top of the coil 84 the refrigerant enters a
pipe (10 and flows upwardly therethrough to
the cooling coil 70 within the water storage tank
T2. After passing through the latter coil the
refrigerant enters a pipe {if and is returned
thereby to the compressor 25 to be recompressed
and thereafter cooled in the condensor 27 in a
manner well known in the art. (See Fig. 5.)

It will be readily understood that as the re-
frigerant passes into the coil 84 said refrigerant
may expand and vaporize therein to absorb heat
from the air in the insulated compartment and
from the carbonating unit, filter assembly and
from the water flowing therein through the pipe
81. Further expansion and vaporization of the
refrigerant when the same passes through the
coil 10 will likewise cool the supply of water in
the tank 12. In practice the valyve 108 may be
set at a pressure to maintain the temperature
of the coil 84 at slightly above 32 degrées Fahren-
heit, and the temperature sensitive switch 11 lo-
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6
cated within the water in the tank 12 may be
set to open a cireuit to the compressor and thus
stop the flow of refrigerant when the tempera-
ture of the water within the tank drops below
40 degrees F'ahrenheit.

Because the refrigerant first enters the coils
84, refrigeration is always first available therein
at the point at which the refrigerant is intro-
duced into the coil. If drinks are not dispensed
from the machine at a rapid rate, the water in
the pipe 91 within the coil, and the water within
the carbonating unit and filter assembly will be
quickly cooled. So long as cold water remains
in the pipe 81, a minimum amount of vaporiza-
tion of the refrigerant and resultant refrigera-
tion will take place in said coil. During such
periods the refrigerant will pass upwardly to the
coil 708 in a liquid or nearly liquid condition and

. vaporize therein to refrigerate all of the water

in the tank T2. In this way a large supply of
refrigerated ingredients for the beverage will be
prepared for rapid discharge should the rate at
which drinks are vended from the machine be
suddenly increased. If said drinks are vended
from the machine at a high rate over an extended
period of time the supply of pre-refrigerated
water in the tank 12 may become substantially
exhausted. During such periods the water pass-
ing through the pipe 91 within the coil 84 will
be warmer than desired and consequently the
rate at which the refrigerant vaporizes and ex-
pands within the coil 84 will be automatically
increased by the present of heat in the water to
bring the temperature of said water in the pipe
81 down to the desired temperature. During
extended periods when drinks are vended rapidly
from the machine substantially all of the refriger-
ation of the water will thus take place in the
coil 84.

It will be understood that no valves, solenoids
or other apparatus are required to shift the point
of maximum refrigeration from one coil to the
other and that the rate at which cold drinks
may be vended from the machine is materially
increased by this arrangement. In the machine
which I have constructed, for example, sufficient
water for 100 drinks may be pre-refrigerated and
contained within the tank 72, the ecarbonating
unit, the filter assembly and the various connect-
ing pipes. The compressor, for example, may
have a capacity for cooling sufficient water each
hour for 80 drinks. Thus if the machine is sud-
denly required to dispense drinks at a rapid rate,
a total of 180 drinks may be dispensed during
the first hour, and 80 drinks may be dispensed
during each hour thereafter for an indefinite pe-
riod, the supply of syrup in the tank 75 being
replenished when necessary.

A typical arrangement of electrical circuits
for controlling the operation of my machine is
illustrated in the Figure 6. Electric current may
be introduced into the machine by leads {12 and
{13 which may be connected to an electric power
source (not shown). From the lead {I3 a line
114 extends to one side of a motor 25’ adapted to
drive the compressor 25. Prom the other side
of the motor 25’ a line {15 extends to one side
of the constant pressure switch {08. 'The other
side of the switch 108 is connected by a line
116 to the temperature sensitive switech 11 to
which the lead 112 is also connected. It will thus
be observed that the compressor 25 will be driven
by the motor 25’ to circulate refrigerant through
the coils 84 and 10 only at times when both the
switch 108 and the switeh 71 are closed.
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‘Fleetric current -may be directed to the water
pump motor ‘29 by means:of-a-lead{ i1 attached
to.the line 14 and from thence by a lead 118 to
one side of a switch |19 ‘which may ‘be a part
of a magnetic switch control-assembly-indicated
generally by the numeral (20. The other ‘side of
the switch 19 is connected to the lead 1i2 to
complete the circuit-through said motor-28 when
said switch K18 is closed. -Said switch-assembly
120- may be contained within the electric control
box 8i and may -comprise a transformer [2i
having one of its sides- électrically disposed be-
tween-the:leads 112 and :113. The other side of
said ‘transformer ‘may have one end grounded

to-the msachine, as at-122, -and another end-ex~ -

tended- about a-magnet 123, as in a coil 124, and
thence to a line 125 which may connect one-side
of a:switch 125 ‘with a-short electrode {27 sus-
pended -in the.carbonating unit-8f. The other

side of the switch {26 may be connected by means

of a line 128 to a longer electrode {29 also sus-
pended within the carbonating unit 8. The con-
tact-bars of the switches:419 and 126 in the ar-
rangement shown are mounted upon a bar 130
which is spring-loaded by means of a spring 131
to-draw said bar away from the magnet 123 and,
in -so-doing, to close the switch {19 and open
the -switch 126. When -the water level in the
carbonating unit ‘81 is high enough to contact
‘both - of the electrodes 127 and 129, the magnet
{23 will be energized to keep the switch 119 open
and thus prevent the operation of the water pump
motor 29 and prevent the pump 30 frcm intro-
ducing water-into the carbonating unit. In this
manner the level of water in said carbonating
unit -may be maintained substantially constant
regardless of the rate at:which drinks are.vended
from'the machine.

A switch 160 electrically disposed between leads
30a and 130b (Fig. 1) may be associated with
a -coin receiving apparatus ‘130’ which may be
mounted upon the back side of the: door 1T and
arranged to receive coins through an. appropriate
slot (not shown) -in.the front face of said door.
Baid-switch is adapted to be momentarily closed
when @ coin ‘is inserted through the .slot .into
said coin receiver. ‘The closing of the :switch
causes - the energization of -a .solenoid {3f in an
interlocking -relay assembly -shown. generally -at
132, -Said relay assembly may be housed within
the -control box 3| and may comprise.a lever
133:loaded by a spring 134, a link 135 pivoted as
at 136-and adapted to engage a catch. 131 on said
lever when ‘the latter -is attracted :toward ‘the

solenoid: 131, and another solenoid (38 adapted to 5

attract the link and cause the.-same to.disengage
the-catch - 37.

When the switch 130 is momentarily closed by
an inserted coin and the solenoid §31 is ener-
gized, as explained -above, the latter attracts the
lever #31 in a manner which causes the.link 136
to ‘engage the catch 137:and causes ‘the closing
of a switch 139 which completes & circuit, through
1ends 140, 141 and 142, to an electric: motor 143
which may, for example, be mounted upon the
rear side of the door {7 and may be utilized to
eause the discharge of cups from the cup.vending
mechanism 41, "Said ‘motor -drives a . shaft 144
upon which'is mounted three cams 145, 146 and
‘{47. As said motor turns the shaft, a.switch 148
is closed by the cam 145 to complete another: cir-
cult through said motor through lines 149 and
{50. This latter circuit will remain. closed:and
the -motor will continue to run ‘(regardless of
whether the switch 139 remains:in a closed po-

&
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sition) ‘until the -cam : (45 ‘has made a complete
revolution and .again opens-the.switch 148,

As the cam 148 -turns, a switch 51 will be
-closed thereby to complete a circuit through wires
152, 153/, 183:and 164 to simultaneously energize
‘the carbonated water:discharge solenoid 99’ and
the solenoid 138. The former of said solenoids
will open the water discharge valve 99 for a time
sufficient ‘for a-proper amount of-water for one
drink - to be discharged-from the nozzle 54 into
the cup #8. The solenoid ‘138 -will attract ‘the
link 135 to cause the same to-disengage-the catch
1371 ‘'6f the lever 133 -and allow the latter to-re-
turn -to -its normal-position and thus-open the
switeh-139.

“Phe cam 141-will close-a-switch 55 to complete
-a -circuit ‘through -wires (55, 186 and 167 and
‘throughthe ‘¢losed switch 51 to energize a sole-
noid 183’. ‘This latter solenoid will open the valve
‘103 ‘and -admit compressed gas to-the diaphragm
pump 18 -to-cause -the discharge of -a measured
amount-of syrup from the nozzle 53 into the cup
in the manner ‘hereinbefore described. It will
be -understood :that, ‘because - the - circuit ‘to the
solenoid 103" is completed through-the switch ¢8I,
‘the-valve 103 will not be opened to cause the dis-
charge of syrup unless the switch 15( has first
been -closed ‘and water consequently discharged
into the cup.

The discharge of the water and syrup into-satd
cup will cause the same to be intermixed therein,
and the cup containing the finished cold drink
may then be withdrawn -from the cup support
ring ‘by the customer. Another coin may then
be inserted -into the coin receiver and the above
described dispensing operation- will be repeated
to vend still another drink.

It will be seen -that because of -the arrange-
ment of the compartments and the disposition
of the-storage and refrigeration facilities for the
ingredients ‘for the beverage, ‘the vending ma-
chine of my invention is very compact and will
oceupy a minimum of floor and-wall space. Be-
cause the machine is -smaller than machines of
prior -construction having -a capacity for dis-
charging drinks at an equally rapid rate, it is
also much ‘lighter-in weight and much less ex-
pensive.

Another -of the important advantages of my
‘machine over those of:earlier construction is the
ease with-which the containers for the beverage
ingredients ‘may -be inspected, cleaned and ser-
viced. ‘With the-door {1 and the inner door 61
in open positions, the container 75 may- be pulled
forward on the sloping platform 16 to a posi-
‘tion in which the cap T1 may be easily removed
and the supply of syrup in the container re-
plenished. The flexibility of the rubber tubes
104 'and 106 makes it unnecessary to detach the
same -from ‘the container except when the lat-
ter is removed ‘completely from the machine for
purposes of ¢leaning -and:the like. If said con-
tainer is removed for ‘this purpose it may be
quickly replaced by-an-identical spare clean con-
tainer ‘and the machine therefore need not be
out of service during the cleaning operation.

When -the -container ‘15 -has been pulled to a
‘torward position, the pipe fitting 88 on the tank
12-may be detached from:the latter and the sup-
porting fasteners:14 may be released to allow said
tank to drop downwardly to clear the lower end
of the coil 70 and then be brought forward to be
removed from the machine. .In this manner the
coil -as - well .as the temperature sensitive switch
1{ and the float .and valve &7 may be made
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quickly accessible for cleaning and inspection.
The tank may of course also be quickly cleaned
and inspected while it is out of the machine.

The foregoing detailed description has been
given for clearness of understanding only and
no unnecessary limitations should be understood
therefrom, but the appending claims should be
construed as broadly as permissible in view of
the prior art.

Iclaim:

1. A bheverage vending machine comprising: a
cabinet having therein an insulated compart-
ment; a storage tank for a beverage liquid; a
container for a second ingredient of the bever-
age, said tank and said container being disposed
within said insulated compartment; means for
refrigerating said beverage liquid and said sec-
ond ingredients including first and second cool-
ing coils within said compartment, and a refrig~
erant compressor, said first coil being arranged
to receive said refrigerant from said compressor
and said second coil being arranged within said
storage tank to receive said refrigerant from said
first coil thereby causing first refrigeration at
said first coil, and thereafter pre-refrigeration of
the beverage liquid to substantially dispensing
temperature in said storage tank during periods
of infrequent use of the machine and consequent
slow transfer of such liquid from said storage
tank ; and means for measuring and conducting
quantities of said beverage liquid and said sec-
ond ingredient from said tank and said container
to an accessible point of discharge at the front
of the machine.

2. A beverage vending mechine comprising: a 3

cabinet having therein an insulated compart-
ment; a source of compressed gas; a storage tank
for a beverage liquid; a container for a second
ingredient of the beverage; a carbonating unit
in which said beverage liquid may be charged
~with said gas, said tank, container, and carbonat-
‘ing unit being disposed within said insulated
compartment; means for refrigerating said bev-
erage liquid and said insulated compartment in-
cluding first and second cooling coils within the
Jatter, and a refrigerant compressor, said first
coil being arranged to receive said refrigerant
from said compressor and said second coil be-
ing arranged within said storage tank to receive
said refrigerant from said first coil thereby
causing first refrigeration at said first coil, and
thereafter pre-refrigeration of the beverage
liquid to substantially dispensing temperature in
said storage tank during periods of infrequent
use of the machine and consequent slow trans-
fer of such liquid from said storage tank; a con-
duit for conveying said beverage liquid from said
storage tank to said carbonating unit; and means
for measuring and conducting quantities of said
beverage liquid and said second ingredient from
said carbonating unit and said container to an
accessible point of discharge at the front of the
machine.

3. A beverage vending machine comprising: a
cabinet having therein an insulated compart-
ment; a source of compressed gas; a storage tank
for a beverage liquid; a container for a second
ingredient of the beverage; a carbonating unit
in which said beverage liquid may be charged
with said gas, said tank, container, and carbonat-
ing unit being disposed within said compartment;
means for refrigerating said liquid beverage and
said compartment including first and second
cooling coils within the latter, and a refrigerant

compressor, said first coil being disposed about’
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said carbonating unit and said second coil being
disposed within said tank to conserve space, and
said first coil being arranged to receive said re-
frigerant from said compressor and said second
coil being arranged to receive said refrigerant
from said first coil thereby causing first refrig-
eration at said first coil, and thereafter pre-re-
frigeration of the beverage liquid to substantially
dispensing temperature in said storage tank dur-
ing periods of infrequent use of the machine and
consequent slow transfer of such liquid from said
storage tank; a conduit for conveying said bev-
erage liquid from said storage tank to said car-
bonating unit; and means for measuring and
conducting quantities of said beverage liquid and
said second ingredient from said carbonating
unit and said container to an accessible point of
discharge at the front of the machine.

4. A beverage vending machine comprising: a
cabinet having therein an insulated compart-
ment; a storage tank for a beverage liquid; a con-
tainer for a second ingredient of the beverage,
said tank and said container being disposed-
within said insulated compartment; means for
refrigerating said beverage liquid and said second-
ingredient including first and second cooling coils
within said compartment, and a refrigerant com-
pressor, said first coil heing arranged to receive
said refrigerant from said compressor and said

5 second coil being arranged within said storage

tank to receive said refrigerant from said first
coil thereby causing first refrigeration at said
first coil, and thereafter pre-refrigeration of the
beverage liquid to substantially dispensing tem-
perature in said storage tank during periods of
infrequent use of the machine and consequent
slow transfer of such liquid- from said storage
tank; a conduit for conveying -said beverage lig-
uid from said storage tank, said conduit travers-
ing the interior of said first coil, thereby causing
principal refrigeration of such beverage liquid in
said first coil during periods of very frequent use
of the machine and consequent rapid transfer of
such liquid from said storage tank; and means

; for measuring and conducting quantities of said’

beverage liquid and said second ingredient to an
accessible point of discharge at the front of the
machine.

5. A beverage vending machine comprising: a
cabinet having therein an insulated compart-
ment; a source of compressed gas; a storage tank
for a heverage liquid; a container for a second
ingredient of the beverage a carbonating unit
in which said beverage liguid may be charged

-3 with sald gas, said tank, container and carbonat-

ing unit being disposed within said insulated
compartment; means for refrigerating said bev~
erage liquid and said insulated compartment in-
cluding first and second cooling coils within the
latter, and a refrigerant compressor, said first
coil being arranged to receive said refrigerant
from said compressor and said second coil being
arranged within said storage tank to receive said
refrigerant from said first coil thereby causing
first refrigeration at said first coil, and thereafter
pre-refrigeration of the beverage liquid to sub-
stantially dispensing temperature in said storage’
tank during periods of infrequent use of the
machine and consequent slow transfer of stuch
liquid from said storage tank; a conduit for con-
veying said beverage liquid from said storage
tank to said carbonating unit, said conduit trav-
ersing the interior of said first coil, thereby caus-
ing principal refrigeration of such beverage liquid
in sald first coil during periods of very frequent’
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use:of the-machine:and consequent rapid-transfer:
of such:liquid-from said storage-tank;: and. means.

for -measuring: and conducting: quantities.of. said.

beverage-liquid-and: said: second. ingredient from
smid- carbonating unit- and.:said: container to an.
aocoessible: point of. discharge at-the front-of: the
mechine.

6:. A.beverage vending: machine: comprising:: &
cabinet: having: therein. an: insulated compart=
ment; a storagetank for a-beverage liquid; a.con--
tainer: for a: secand: ingredient. of- the: beverage,
said: tank and. said container being dispesed.
wittin: said: insulated. compartment; means for.
refrigerating:said-beverage liquid and said.second
ingredient: including first and.second. coilg:within
saidicompartment, and:a refrigerant compressor,
said first coil being arranged to:receive said re--
frigerant from:- said:compressor-and: said: second
ooil: being arranged: within:said storage tank to

receive: said- refrigerant from: said- first coil »

thereby- causing- first refrigeration at said- first
coil: and:thereafter-pre-refrigeration .of the. bev-
erage-liquid-to substantially dispensing tempera-~:
ture im.said storage:tank-during periods of infre--

quent: use: of the machine and consequent slow: o;

transfer-of such-liquid-from said'storage tank; a:
conduit: for- conveying said: beverage liquid- from
smiit. storage: tank; said: conduit- traversing the
interior- of- said: first. coil: in- a. manner whereby:
thedirection of the-flow,of said liquid in said con-

duit: within said: first coil. will be:opposite the

direetion of’ flow' of said refrigerant therein,
thereby: causing- principal- refrigeration of such

beverage liquid:in-said:first.coil during periods of -

very frequent use-of the machine and consequent
rapid- transfer- of: such- liquid: from- said storage
tank;. and; means: for ‘measuring and conducting
quantities-of-said beverage-liquid and said second
ingredient’ to-an accessible point. of discharge at
the front of the machine:

7:. A beverage vending: machine comprising: a
cabinet; a- dividing wall in said cabinet adapted

to form-compartments, one-of said compartments.

being insulated; a storage-tank for a beverage
liquidiand:a.container-for a-second ingredient of
the beverage, both:being: removably mounted in
said insulated .compartment; a door in said divid-

ing wall to provide an opening through which:

said- tank: and container may- be removed for

cleaning: and - servicing; means for refrigerating. ;

said beverage liquid and-said insulated compart-
ment  including- first and second cooling coils:

within the: latter; and:a refrigerant compressor,;.
said-first coil arranged to receive-said refrigerant:
from said compressor and said second coil being- :
arrangeable within said storage:tank.and adapted:
to: receive said: refrigerant from-said first. coil.
thereby. causing: first. refrigeration: at said first.
ooil, and: thereafter: pre-refrigeration of the-bev=-

erage liquid to substantially dispensing tempera-
ture-in said storage tank during periods of infre-

quent use of.the: machine: and. consequent. slow:
transfer of such liquid-from said storage tank;-

and:means:for measuring  and-conducting quan-
tities.of. said -beverage-liquid and said second in--

gredient from:said tank-and said.container to.an:

accessible:point .of discharge-at the. front of the
machine.
8. A:beverage-vending machine-comprising: a-

cabinet:: a:dividing wall-in said cabinet adapted’

to. form.compartments; one of said compartments
being: insulated; a storage-tank for a beverage:

liquid and .a.container-for a second ingredient of-

the. heverage, both being removably mounted in
said.insulated.compartment; a-door insaid divid=-
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ing, wall: to provide:an. opening: through - which.
said . tank: and. container. may be. removed for
cleaning: and . servicing; means: for refrigerating.
said.beverage. liquid.and said.insulated.compart-
ment including- first. and: second. cooling coils.

' within. the latter, and.a.refrigerant.compressor;

said:first-coil arranged to receive said.refrigerant:
from; said.compressor: and. said.second coil. being.
arrangeable within said storage tank and adapted:
to receive said refrigerant from said first. coil

" thereby. causing. first. refrigeration. at-said: first

coil,.and. thereafter pre-refrigeration of. the bev-

erage:liquid.to.substantially: dispensing. temperas-
turc-in said storage tank:during periods of infre-

quent. use- of: the. machine. and. consequent . slow.
transfer. of such liquid.from:said storage tank; a.
conduit.for conveying:said. beverage liquid. from.
said. storage: tank,, said. conduit traversing: the.
interior of said first.coil in.a.manner. whereby.the:

. direction.of. the flow. of said liguid.in.said conduit:

within said first-coil-will.be.opposite the direction.
of: flow-of said.-refrigerant.therein, thereby caus-

ing prineipal.refrigeration .of- such.beverage. lig-

uid in. said.first. coil during. periods.of: very. fre--
cuent use-of. the machine:and consequent. rapid.
transfer: of such-liquid from said.storage tank;.
and means for measuring, and conducting. guan--
tities-of: said:heverage liquid:and.sald .second.in-

gredient to an accessible point of discharge at the

front of . the machine.

9. A beverage vending. machine.comprising:. a-
cabinet. having; therein an. insulated compart-
ment; a:seurce of.compressed:gas;, a-storage tank:
for a beverage liquid; a container. for. a.second.
ingredient. of the:beverage; a carbonating:unit.n
which:said beverage liguid:may be. charged. with.
said. gas; said-tank,. container, and.carbonating
unit. being- disposed- within .said . insulated: com«:
partment;. means. for refrigerating said:beverage
liquid.and.said. insulated compartment including
a plurality of cooling:ocoils-within:the:latter, and.
a- refrigerant. compressor, . a- first. of. said. coils:
being disposed.about. said:carbonating unit. and.
adapted- to: receive. said: refrigerant from said.
compressor and-a-seoond: of said: coils:being dis=-
posed within-said-storage tank-.and.arranged:to:
receive: said. refrigerant from. said. first. ocoil.
thereby: causing first refrigeration-at said first:
coil;.and-thereafter: pre-refrigeration.of .the bev-
erage-liquid.to substantially- dispensing. tempera.-
ture:in:said:storage tank.during: periods:of. infre--
quent: use of the:machine  and- consequent. slow.
transfer: of- such- ligquid: from said- storage: tank;:
a-conduit. for conveying said beverage liquid-from.
said:storage:tank to said carbonating unit; a bev--
erage liquid.discharge:line: extending from:- said
carbonating: unit. to- an. accessible: point of: dis=
charge. at: the: front: of the: machine; a:valve-in
said:line; a:second discharge:line extending from:
said:container to a-similar point; a.gas operated-
pump; arranged - to. eject: a measured: guantity of
said second-ingredient: from. the-machine at. said
point upon each operation of said pump, said
pumprbeing:in communication- with- said: sburce
of'compressed gas; a valve in the line of ‘commu--
nication: between: said- gas operated: pump and-
said.seurce:of compressed gas; actuating means:
including-solenoids for-operating:said valves; and’
means-including:cam operated:switclies for:-eners
gizing. said: solenoids: for. momentarily opening
said-valves:to’cause-the- operation: of szid pump
andto cause:the discharge-of said beverage liquid:
and-said second ihgredient:from:the msachine:at
said- accessible point: of “discharge at’ the: front:
thereof.
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10. In a beverage vending machitie: g Storage
tank for a beverage liquid; refrigeration appara-
tus including a source of fluid refrigerant and a
compressor therefor; a cooling coil arranged to
receive said refrigerant from said source; a sec-
ond cooling coil in communication with said first
coil and arranged within said tank for cooling
said beverage liquid therein; a conduit through
which said beverage liguid may flow from said
tank, a part of said conduit traversing the inte-
rior of said first coil; means for circulating said
refrigerant first through said first coil and then
through said second coil whereby said beverage
liquid, if not sufficiently cooled in said tank by
the latter coil, will be further cooled by said first
coil and whereby when the beverage liquid trav-
ersing said first coil is sufficiently cold for dis-
pensing the refrigerant fluid will pass to said sec-
ond coil in said storage tank in substantially
liquid state and have its principal refrigerating
effect there until the beverage liquid in said tank
is substantially cold enough for dispensing; and
thermostatically controlled means for thereupon
rendering said compressor inoperative until the
temperature of the liquid in said tank rises to the
point that further refrigeration is required.

11. In a beverage vending machine: a storage
tank for a beverage liquid; refrigeration appara-
tus including a source of fluid refrigerant and a
compressor therefor; a cooling coil arranged to
receive said refrigerant from said source; a sec-
ond cooling coil in communication with said first
coil and arranged within said tank for cooling
said beverage liquid therein; a conduit through
which said beverage liquid may flow from said
tank, a part of said conduit traversing the inte-
rior of said first coil; means for circulating said
refrigerant first through said first coil, in a direc-
tion opposite to the direction of flow of said pev-
erage liquid in said conduit, and then through
said second coil whereby said beverage liquid, if
not sufficiently cooled in said tank by the latter
coil, will be further cooled within said first coil
and whereby when the beverage liquid traversing
sald first coil is sufficiently cold for dispensing
the refrigerant fluid will pass to said second coil
in said storage tank in substantially liquid state
and have its prineipal refrigerating effect there
until the beverage liquid in said tank is substan-
tially cold enough for dispensing; and thermo-
statically controlled means for thereupon render-
ing said compressor inoperative until the temper-
ature of the liquid in said tank rises to the point
that further refrigeration is required.
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12, In a beverage vending machine: a storage
tank for a beverage liquid; a supply of com-
pressed gas; a carbonating unit in which said
beverage liquid may be charged with said gas:
a refrigeration apparatus including a source of
liquid refrigerant and a compressor therefor; a
cooling coil disposed about said carbonating unit
and arranged to receive said refrigerant from
said source; a second cooling coil in communica-
tion with said first coil and arranged within said
tank for cooling said beverage liquid therein; a
conduit through which said beverage liquid may
flow from said ftank into said carbonating unit,
a part of said conduit traversing the interior of
said first coil; means for circulating said refrig-
erant first through said first coil and then
through said second coil whereby said beverage
liquid, if not sufficiently cooled in said tank by
the latter coil, will be further cooled by said first
coil and whereby when the beverage liquid trav-
ersing said first coil is sufficiently cold for dis-
pensing the refrigerant fluid will pass to said sec-
ond coil in said storage tank in substantially
liquid state and have its principal refrigerating
effect there until the beverage liquid in said tank
is substantially cold enough for dispensing; and
thermostatically controlled means for thereupon
rendering said compressor inoperative until the
temperature of the liquid in said tank rises to the
point that further refrigeration is required.

HERBERT A. BENDFELT.
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