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HOT LIQUID DISPENSER 

RELATED APPLICATION 

This application is a continuation-in-part of copend 
ing U.S. application Ser. No. 887,671 ?led Dec. 23, 
1969 now abandoned. 
This invention relates to beverage dispensers and 

more particularly comprises a new and improved dis 
penser for hot chocolate or other liquid food made up 
of a combination of two liquid parts. The invention also 
relates to a sensor for monitoring flow and sensing un 
acceptable back?ow of ?uids. The sensor is particu 
larly useful when incorporated in a beverage dispenser 
to sense an out-of-syrup condition. 
Most beverage dispensers handling hot chocolate 

now available include a hot water tank, a syrup or pow 

der container of ready-to-mix concentrate, a ?ow me 
tering system to control the flow rate of water and con~ 
centrate, and a programmer for controlling the size of 
the drink. All of the machines heretofore available 
have de?ciencies in one or more of the standards estab 
lished to measure acceptability. These standards in 
clude simplicity of operation, reliability, cleanability, 
accuracy ofv metering, ease of portion control, and 
speed of operation. For example, in all hot chocolate 
dispensers known to applicant, in order to clean the 
machine it is necessary to disassemble much of the ?a 
vor circuit and submerge the parts in a sanitizing solu 
tion' in order to meet the standards of cleanliness im 
posed by federal, state and local health agencies. The 
hot chocolate dispensers which use powder concen 
trate do not precisely meter the mixture of water and 
powder, and are not capable of accurately preserving 
the ratio of powder to water when dispensing portions 
of different sizes. And all of the prior art hot chocolate 
dispensers known to applicant have a time cycle which 
varies with the size of the portions dispensed and em 
ploy relatively complex and expensive control and pro 
gramming techniques. 
A variety of devices have been used in the past to in 

dicate the absence of ?uid, reverse ?uid flow or some 
predetermined point just prior to the absence of ?uid 
in various systems. Such ‘devices can comprise any of 
a number of systems including float systems, optical 
systems, conductive or resistive systems, ultrasonic sys 
tems, pneumatic systems, weight sensing systems, me 
chanical systems and the like. Most such devices suffer 
from one or more undesirable features which include 
necessity for preciseorientation, high cost, complexity, 
erroneous signal indications, lack of adaptability, unac 
ceptable free moving parts, complicated cross wall 
linkages and others. Thus, there are difficulties in 
adopting a reverse flow sensor in hot chocolate dis 
pensers to indicate an out-of-syrup condition which 
would activate a dispenser shut off, or give some other 
indication to the user. Yet, it is desirable to have an 
out-of-syrup condition indicated to a hot chocolate dis 
penser operator in order to prevent less than a prede 
termined ratio of syrup to water being dispensed from 
a dispenser. 
One object of this invention is to provide a hot choc 

olate dispenser which is extremely simple to operate. 
Another object of this invention is to provide a hot 

chocolate dispenser which by a single easily operated 
control knob affords the user the opportunity to select 
between two sizes or portions dispensed by the ma 
chine. 
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Another object of this invention is to provide a dis 
penser which has a constant time cycle for large or 
small size portions. 
Yet another object of this invention is to provide a 

very accurate metering assembly, which provides uni 
form mixture of water and syrup whether dispensing 
large or small portions. 

Still another object of this invention is to provide a 
reverse ?ow sensor which is highly accurate, reliable, 
and sensitive to unwanted reverse ?ow. 

Still another object of this invention .is to provide a 
sensor in accordance with the preceding objects which 
is highly useful to indicate an out-of-syrup condition in 
hot chocolate dispensers of this invention. 

Still another object of this invention is to provide a 
reverse ?ow sensor in accordance with the preceding 
objects which is highly compact, relatively low in cost, 
easily reset after shut down, capable of operating with 
out auxiliary equipment and does not require frequent 
adjustments in use. . 

Still another object of this invention is to provide a 
reverse flow sensor in accordance with the preceding 
objects which is unaffected by changes in physical 
properties of chocolate syrups, has an easily discernible 
signal output, is relatively insensitive to damage by han 
dling and is capable of being sanitized while in place in 
a hot chocolate dispenser. > 

To accomplish these and other objects, the hot choc 
' olate dispenser of this invention includes a syrup and 
water control assembly which in cooperation with the 
water and syrup sources preserves a ?xed ratio between 
water and syrup for large and. small portions. A syrup 
circuit which includes the control assembly also in-. 
cludes a positive displacement pump that moves a con 
stant volume of syrup in the system during each cycle. 
The assembly for small portions diverts a part of the 
output of the positive displacement pump and simulta 
neously reduces the total water ?ow, and by means of 
a single control knob the portion selection is made. 
The reverse flow sensor comprises a check valve 

slider carrying a magnet and positioned in operative re 
lationship to a magnet sensitive means for opening and 
closing an electrical circuit. Movement of the magnet 
along with the slider in response to ?uid pressures, ac 
tuates the meansresponsive to the magnet to indicate 
an out-of-syrup or reverse ?ow condition. 

Typically, two-portion hot chocolate dispensers are 
designed to give six and eight ounce servings. The ?a 
vorlconcentrates now used for best results employ a 5: 1 
ratio of water to syrup. In accordance with the present‘ 
invention the positive displacement pump in the syrup 
circuit moves the full volume of syrup required for the 
larger portion, and when a smaller portion is to be 
served, the syrup and water control assembly diverts a 
portion of that syrup so that it does not reach the dis~ 
charge nozzle of the machine. 

In the drawing one embodimemt of this invention is 
illustrated, wherein: _ 

FIG. 1 is a perspective view of a hot chocolate dis 
penser constructed in accordance with this invention; 
FIG. 2 is a perspective view, partially broken away, 

of the dispenser shown in FIG. 1 with only the syrup 
circuit being illustrated for purpose of clarity; 
FIG. 3 is a side view of the dispenser shown in FIG. 

1 with only the water circuit shown; 
FIG. 4 is an enlarged cross sectional view of the syrup 

and water control assembly; 
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FIG. 5 is a schematic diagram of the electrical con 
trol circuit of the present invention; 
FIG. 6 is a cross sectional view through a preferred 

embodiment of a reverse flow sensor in accordance 
with the present invention’; 

FIG. 7 is a cross sectional view of the slider thereof 
taken along line 7-7 of FIG. 6; 
FIG. 7A is a bottom view thereof; 
FIG. 8 is a schematic diagram of the electrical con 

trol circuit utilizing the sensor of FIG. 6; 
- FIG. 9 is a cross sectional view through the center of 
an alternate embodiment of a reverse flow sensor in ac 
cordance with the present invention; 
FIG. 10 is a schematic diagram of the electrical con 

trol circuit utilizing the sensor of FIG. 9; 
FIG. 11 is a cross sectional view through the center 

of an alternate embodiment of a syrup supply can and 
associated structure for use in the beverage dispenser 
of FIG. 1; and 
FIG. 12 is a cross sectional view through a modi?ed 

portion of a syrup and water control assembly showing 
a modi?cation of the assembly shown in FIG. 4. 
The beverage dispenser of this invention is designed 

to serve two different size portions of hot chocolate. 
Before the machine is actuated, the selection is made 
by means of a control knob provided on the front pane 
of the machine. The beverage dispenser shown includes 
a housing 10 which contains a syrup delivery circuit 12 
(FIG. 2), a water delivery circuit 14 (FIG. 3), and an 
electrical control circuit 16 (FIG. 5). The housing 10 
has a drip tray 18 attached to the bottom of its front 
wall and a mixing assembly 20 mounted above it. The 
assembly 20 is shown and described in detail in copend 
ing application Ser. No. 682,343 filed Nov. 13, 1967 
now' U.S. Pat. No. 3,568,887 entitled HOT BEVER 
AGE DISPENSER. Included as part of the syrup circuit 
and the water circuit is a reserve cylinder and water 
control assembly 22 (FIG. 4) attached on the inside of 
the housing 10 to the front panel 24. 
The syrup circuit 12 is shown in FIG. 2, isolated both 

from the electrical circuit and the water circuit for clar 
ity. Chocolate syrup can 30 is mounted on shelf 32 
forming part of the housing 10 and is covered by the 
hood 34 (see FIG. 1) forming part of the housing. A dip 
tube 36 carried by the can cover 38 extends down 
wardly into the can to the region of the can bottom, and 
the top of the dip tube is connected by means ofa quick 
connect fitting and check valve assembly 40 to duct 42 
in turn connected to the cylinder 44 of positive dis 
placement pump 45 in the syrup circuit. 
The pump 45 includes a piston 46 movable in the cyl 

inder 44 and carried on the end of piston rod 48 in turn 
operated by crank 50 connected to the rotating cam 52 
driven by the cam motor 54. As the cam 52 rotates, the 
crank 50 moves the piston 46 up and down in the cylin 
der 44 through each revolution. The pump 45 is shown 
in the drawing to be mounted on partition 56 in housing 
10. ' 

The outlet duct 58 of pump 45 is connected to the re 
serve cylinder and water control assembly 22 whose 
syrup outlet 60 in turn extends out of the housing to the 
mixing chamber 20. The discharge duct 60 carries a 
check valve 62 at its discharge end to prevent air or 
other matter from entering the duct 60 and fouling or 
contaminating the syrup circuit and for cutting off flow 
at the end of the pump cycle to eliminate after-drip. 
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4 
In FIG. 4 the syrup or reserve cylinder and water con 

trol assembly is shown in detail. The assembly 22 in 
cludes a metering chamber 64 controlled by sliding pis 
ton 66. The chamber 64 serves as a reservoir for the 
system so as to permit the syrup circuit to discharge ei 
ther one of two selected volumes of syrup. When the 
reserve piston 66 is locked in the position shown in 
FIG. 4 the same volume of syrup drawn into cylinder 
44 of pump'45 during the down stroke of the piston 46 
will be expelled through the check valve 62 when the 
piston rises during its discharge stroke. A recess 68 cut 
in the face of the reserve piston 66 allows the syrup to 
flow from the duct 58 to the discharge duct 60 during 
the positive stroke of the pump. The pump acts as a 
positive displacement pump, and the amount of the 
syrup displaced in the system will be exactly equal to 
the volume of displacement of the piston in a cylinder. 
The push rod 70 is provided to lock the reserve pis 

ton 66 in place so that the amount of syrup discharged 
exactly equals the amount displaced by the pump 45. 
The push rod 70 carries a pair of ears 74 that are dis 
posed in slots 76 adjacent chamber 64. When the push 
rod is moved to the right so that its end 78 engages the 
inner face 80 of the reserve piston 66, the ears 74 will 
just clear the ends of the slots 76, and the push rod may 
be rotated so as to misalign the ears with the slots. 
When this is done. the ears 74 will bear against the face 
82 of ?ange 84 of water control housing 72 so as to re 
tain the rod in its depressed position. Consequently the 
reserve piston 66 will not be permitted to move to the 
left as shown in the ?gure, and the chamber 64 will not 
collect any of the syrup displaced by the pump 45; 
However, when the rod 70 is in the position shown in 
FIG. 4 so that it does not interfere with movement of 
the reserve piston 66, it will be appreciated that when 
the piston 46 of the pump displaces syrup from its cyl 
inder, a portion of that syrup will be allowed'to collect 
in the chamber 64 as the reserve piston 66 moves to the 
left. So long as the volume displaced by pump 45 ex 
ceeds the maximum volume of the chamber 64, the dif 
ference between the volumes will be dispensed through 
check valve 62 of outlet duct 60. Whatever syrup col 
lects in the chamber 64 due to displacement of the re 
serve piston 66 will be recollected in the cylinder 44 
during the return stroke of piston 46. Thus by disabling 
the reserve piston 66 so that-it cannot move, the quan 
tity dispensed through the check valve 62 will equal the 
quantity of syrup displaced by the pump 45. If the re 
serve piston 66 is allowed to move to the left so as vto 
expand the chamber 64, then the amount of syrup dis 
charged'through the check valve 62 will be euqal to the 
quantity of syrup displaced by the pump 45 minus that 
which is allowed to collect in the expanded chamber 
64. Knob 86 secured to the front end of the push rod 
70 and extending out of the housing at the front panel 
24 enables an operator to select the amount of syrup to 
be discharged by the syrup circuit 12. 
The water circuit 14 shown in FIG. 3 is very similar 

to that shown in copending application Ser. No. 
682,343 supra, and therefore it will be described only 
brie?y. The water circuit includes heating tank 100 
supported on the bottom of the housing 10. The heat 
ing tank 100 is fed water through‘inlet duct 102, sole 
noid valve 104, reserve'cylinder and water control as 
sembly 22, and filler duct 106. Heated water is dis 
charged from tank 100 through outlet 108 which is 
connected through an expansion chamber 110 to dis 
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charge duct 112. An over?ow line 114 is connected to 
the expansion chamber 1 l0 and is shown to have a dis 
charge port 116 immediately above drip tray 18. In 
order to discharge water from the tank 100, the water 
must be displaced from the top by water fed into it 
through duct 106. This is in turn controlled by the sole 
noid valve 104. It will be noted that the solenoid valve 
104 is on the cold water side of the tank, which effec 
tively prolongs the life vof the rubber parts of the valve. 
The reserve cylinder and water control assembly 22 

not only serves to meter the amount of syrup dis 
charged into the mixing chamber 20, but also serves to 
meter the quantity of water displaced from the tank 
100. Reference again is made to FIG. 4 to illustrate this 
function. In that ?gure water control housing 72 is 
shown to include a main water inlet 118, a water outlet 
120, and a secondary ‘water inlet 122. Secondary water 
inlet 122 is connected to the outlet 120 through a valve 
124 de?ned by the conical con?guration of push rod 70 
which cooperates with the conical seat 126 in housing 
72. When the valve is closed as illustrated in FIG. 4, no 
water is allowed to pass from the secondary inlet 122 
to outlet 120, and the only water allowed to flow 
through the system is that which enters inlet 118. The 
push rod 70 does not interfere with the flow of water 
between the inlet 118 and the outlet 120. In FIG. 3 the 
solenoid valve 104 in the water circuit is shown to be 
connected through flow control 128 to the primary 
inlet 118 of the reserve cylinder and water control as 
sembly 22, and the outlet of the solenoid 104 is also 
shown connected by means of duct 130 to the secon 
dary inlet 122 of the housing 72. The flow control 128 
is of standard design and the details form no part of this 
invention. Suf?ce it to say that it includes a needle 
valve adjustable through the front of the housing as it 
extends out panel 24, and it also includes a rubber an 
nular gasket which varies in size under pressure so as 
to provide constant flow regardless of line'pressure. _A 
flow control 129 located at the inlet 122 performs the 
same function, but it is not adjustable. 
To discharge water through duct 112 into the mixing 

chamber 20, the solenoid valve 104 is opened, and the 
amount of water which ?ows through the assembly 22 
into the tank 100 exactly equals the amount of water 
which is discharged through the duct 112 into the mix 
ing chamber. The quantity of water fed to the tank 100 

-in a given interval depends upon the position of push 
rod 70. When the push- rod is moved to the right from 
the position shown in FIG. 4 so as to disable the reserve 
piston 66, the valve .124 unseats so as to allow secon 
dary water as well as primary water to flow through the 
water control housing 72. However, when push rod 70 
is in the position shown in FIG. 4, the valve 124 is 
closed and only primary water flows. Thus, when a 
greater quantity of syrup is discharged through assem 
bly 22 caused by the disabling of reserve piston 66, a 
greater quantity of water also discharges into the mix 
ing chamber. This is explained more fully in connection 
with the operation of the machine below. 
Push rod 70 carries an O-ring 132 to prevent water 

from entering the chamber 64. Another O-ring 134 is 
carried on the push rod adjacent its other end and pre 
vents water from leaking about the rod in the direction 
of the knob 86. 
The mixing chamber 20 identical to that shown in ap 

plication Ser. No. 682,343 supra, contains a mixing im 
peller 136 driven by a whipper motor 138. The whipper 
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motor 138, gear motor 54, and solenoid valve 104 are 
all operated by the control circuit shown in FIG. 5. 
, Connected across lines [JV-1 and L-2 in the control 
circuit is heater 140 of tank 100, which is controlled by 
thermostat 142 that may be set‘ to control water tem 
perature. A pilot light 144 is also connected across the 
line, which indicates when the machine is on. The ma 
chine is turned on by switch 146. 
To dispense hot chocolate from the machine, starter 

switch 148 is depressed, which immediately closes the 
circuit for gear motor 54, and the motor starts to run 
and rotates cam 52. The crank 50 moves the piston 46 
upwardly in the cylinder to discharge syrup from the 
syrup circuit. Simultaneously a pair of microswitches 
150 and 152 shown in FIG. 5 move from their normally 
open position to the closed position. When the starter 
switch 148 is closed, it temporarily completes the cir» 
cuit for the motor 138, and switch 150 immediately 
thereafter is closed by the cam driven by motor 54 so 
as to connect the whipper motor 138 across the line 
through switch 154 forming part .of the sanitizing 
switch assembly 156 described below and thus the 
whipper motor continues to run after the switch 148 is 
released. As the gear motor 54 turns, the whipper 
motor and solenoid valve circuits are both closed 
through the switches 150 and 152 controlled by the 
cam 52, and water isdischarged through the water cir 
cuit 14 into the mixing chamber 20 and chocolate 
syrup is discharged into the mixing chamber through 
the syrup circuit 12. When the gear cam ‘52 turns 
through 180°, the syrup feed will discontinue, and the 
piston 46 will move downwardly in the pump 45 to re-_ 
fill the cylinder. Typically, the gear motor 54 may ro 
tate at six rpm, and one revolution or cycle of the cam 
52 takes 10 seconds. In this arrangement discharge of 
s ru from thes ru circuit consumes one-halfc cle or’ y P y P y 
?ve seconds. The remaining five seconds of the cycle 
is consumed in re?lling the pump 45. The cam 52 . 
which operates the switch 152 is designed to reopen the 
switch 152 after five seconds of the cycle, so that water 
flow is limited to that duration. During the remaining 
?ve seconds of the cycle, the whipper motor 138 con 
tinues to operate to provide an after whip which is de 
scribed fully in copending application Ser. No. 682,343 
supra. When the cam completes its cycle, the normally 
open switch 150 reopens. The'foregoing description of 
the control circuit cycle applies equally to situations 
where the dispenser is discharging either a small or a 
large portion. That is, the ten-second cycle described 
applies whether or not the push rod 70 is in the de 
pressed or released position. 
The control circuit of FIG. 5 permits hot water to be 

drawn from the dispenser without syrup. Switch 160 is 
provided for that purpose.‘ When that switch is closed, 
‘the solenoid valve 104 is connected across the lines Ll. 

~ and L2, and it is energized without energizing the mo 
tors 54 and 138 which‘ drive the whipper and the cam. 
So long as the switch 160 is closed the hot water will 
discharge from the machine. 
As is evident above, with the assembly 22 an operator 

may select between two sizes of drinks which may be 
dispensed by the machine. Typically the two sizes are 
six and eight ounces. A conventional chocolate syrup 
to hot water ratio is 1:5, and therefore in a six ounce 
drink, one ounce of syrup is mixed with five ounces of 
water. To preserve the ratio, in an eight ounce drink, 
1.33 ounces of syrup are mixed with 6.67 ounces of wa 
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ter. In the machine described, the pump 45 is designed 
to deliver 1.33 ?uid ounces of chocolate in the pump 
cycle. It will be understood that this quantity may be 
varied by changing the length of the crank arm 50 etab 
lished by cam 52. The capacity of the chamber 64 in 
the assembly 22 is 0.33 fluid ounces of syrup. There 
fore, if the push rod 70 is in its depressed position bar~ 
ring operation of the reserve piston 66, 1.33 ounces of 
chocolate will be dispensed from the pump 44 through 
the system into the mixing chamber 20. If on the other 
hand the reserve piston is allowed to move in response 
to operation of the pump 45, of the 1.33 ounces dis 
placed by the pump 0.33 ounces will be captured in the 
expansion chamber 64 so that only one ounce of choc 
olate will be discharged into the mixing chamber 20. As 
for the water circuit, if the stem 70 is depressed to dis 
able the reserve piston, the secondary water inlet 122 
is opne so as to allow 1.67 ounces of water to flow in 
four'seconds through the water control housing to the 
discharge por 120 and into the mixing chamber 20. The 
water circuit is designed also to pump ?ve ounces of 
water through inlet 118 of the water control housing 
and into the mixing chamber during the four second 
operation of the solenoid valve. Consequently with the 
push rod depressed, 1.33 ounces of chocolate are 
mixed with 6.67 ounces of water, while with the push 
rod in its outer position, one ounce of chocolate is dis 
charged with ?ve ounces of water. 
A desirable feature of any consumable beverage dis 

penser is that it be capable of being cleaned and sani 
tized easily and effectively. Most dispensers require 
some dismantling of the ?avor concentrate ?ow circuit 
with subsequent sanitizing by immersing and washing in 

' a sanitizing solution. This dispenser however, may be 
sanitized very easily as follows: The main on-off switch 
146 is turned off, the chocolate syrup container 30 is 
replaced by a container of hot sanitizing solution, and 
an empty container is placed beneath the mixing cham 
ber nozzle 21. By throwing the sanitizing switch 156 to 
the on position (opposite to that illustrated), the gear 
motor 54 rotates and the hot water solution is fed 
through the syrup circuit. By allowing the solution to 
run through the machine for perhaps three minutes, al 
lowing solution to remain in the syrup circuit for an ad 
ditional minute or two, and then again flushing the sys 
tem, the solution will totally clean the syrup circuit of 
all residual chocolate. By this means all of the internal 
parts in contact with the syrup are cleansed, including 
the pump and reserve system, check valves and asso 
ciated transport tubing. Thus this operation may be 
carried out without dismantling the machine other than 
the chocolate syrup'container itself. 
Turning now to FIG. 12 a modi?cation of the sliding 

piston arrangement within the reserve cylinder and 
water control assembly 22 is shown. In this modi?ca 
tion, the reserve cylinder and water control assembly 
are identical to that described with respect to FIG. 4 
except that the sliding piston 66 aid its associated O 
ring type gasket 66A is replaced with a diaphragm pis 
ton member indicated generally at 200. The diaphragm 
piston member comprises a rubber or other resilient 
plastic diaphragm 201 mounted in the walls of the me 
tering chamber or reservoir 64 by clamps 202. A cen 
tral portion of the diaphragm 201 defines a circular ?at 
area 203 to which is attached a piston head 204. The 
pisto'n head 204 is not connected to the end of push rod 
70 but contacts the end of push rod 70 in the furthest 
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extremity of travel to left of the head 204. The head 
204 is preferably of a rigid plastic in disc form although 
other rigid materials can be used. The push rod 70 and 
its associated spring 70A operate in exactly the same 
manner as described with respect to the embodiment of 
FIG. 4. Thus spring 70A acts to hold the push rod 70 
in its withdrawn position (i.e. small volume position) to 
thereby block the secondary water path and reduce the 
volume of water dispensed in a single cycle. The full 
lines of the diaphragm shown in FIG. 12 indicate the 
small volume drink position of the piston head‘ 204 and 
associated diaphragm. Movement to the right to the 
dotted line position shown in FIG. 12 indicates the 
.large volume position of the piston head 204 and dia 
phragm portion 201. Thus, the piston diaphragm ar 
rangement of FIG. 12 operates as does the sliding pis 
ton 66 and is actuated in the same manner within the 
reserve cylinder and water control assembly 22. How 
ever, since the diaphragm is continuous, there is no 
chance of leakage through a gasket seal such as gasket 
66A of FIG. 4. 
With reference now to FIG. 11, an alternate syrup 

supply structure is shown which is more fully described 
in copending application Ser. No. 36,863 filed May 13, 
1970 entitled LIQUID DISPENSING SYSTEM which 
application is incorporated by reference herein. As de 
scribed in that application, the syrup supply portion of 
the dispenser shown in'FIG. 2 is modified as shown in 
FIG. 11 to obtain an improved ?uid hopper. In the em 
bodiment of FIG. 11, the duct 42 passes upwardly to 
the can 30 which is supported on the shelf 32 forming 
part of the housing 10. The can 30 is connected by 
means of the duct 42 to the cylinder 44 of the pump. 
The can 30 has an opened bottom end 260. The can 
can be opened by a common electric or manual 
knurled wheel drive can opener or any other conve 
nient tool. The opened end 260 of the can is covered 
by a lid 262 having a closure wall 264 and an upwardly 
extending peripheral skirt 266 which lies about the 
outer surface of the lower end of the cylindrical wall of 
the can. The lid 262 is preferably formed of a resilient 
plastic material. A pair of tabs 268 extend from oppo 
site sides of the top edge of the skirt to facilitate re 
moval and installation of the lid 262. 
A dispensing nipple 270 in the form of a duck bill 

check is formed at the center of the closure wall 264. 
The nipple 270 has a generally cylindrical body 272 
which terminates in converging walls 274 and a down 
wardly extending central flap 276. The ?ap is cut as 
shown at 278 but no material is removed so that no . 
stresses are applied to the nipple and the flap sides are 
engaged to close the cut or slit and prevent ?ow 
through the nipple.‘ 
A second nipple 280 in the form ofa duck bill check 

extends upwardly from the closure wall 264 of the lid 
adjacent its periphery and has a cylindrical wall 282, 
converging wall 284 and flap 286 with a slit 288 that 
may be identical to the corresponding parts of the nip 
ple 270. > 

A rigid backup plate 290 lies within the closure wall 
264 of the lid 62 and hasan opening 202 through which 
the nipple 280 extends into the interior of the can, 30. 
The periphery 294 of the backup plate 290 rests on the 
bead 261 of the can 30 to provide stiffness for the lid 
262 and perform other functions. The backup plate 
290 also carries as an integral part thereof a cylindrical 
sleeve 296 which ?ts within the nipple 270 and sup 
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ports it in the position shown. The sleeve 296 has a 
bead 298 on its outer surface, which stretches the nip 
ple 270 and forms a corresponding bead 300 on the 
nipple wall 272. . 

A check housing 302 is mounted on the platform 32 
_ of the dispenser housing 10 and its lower end 304 of re 
duced diameter is connected to the’ end of the duct 42 
which carries the syrup from the can 30 to the pump. 
The check housing 302 is sized to receive the nipple 
270 when supported on the sleeve 296, and a circular 
seat 306 is provided on the inner surface of the housing 
302 so as to receive the bead 300 formed in the nipple 
270 by the corresponding bead 298 on the sleeve 296. 

In operation, the nipples 270 and 280 perform two 
separate but interrelated functions. By making the slits 
278 and 288 sharp and cleanly de?ned slices without 
removing material, thin hairline slits are formed which 
will close by elastomeric memory once the slitting knife 
or tool used to form it is removed. Thus, each nipple 
serves as a check valve which will not leak liquid during 
the normal gravity head conditions. When the lid 262 
is used in the dispenser of FIGS. l—5, check valve 40 
can be eliminated since the nipple 270 functions as a 
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and discharge of syrup through the outlet check valve 
60. During this pressure period the syrup in the trans 
port tubing leading to the pump from the syrup reser 
voir is stationary. However, if a small amount of air is 
drawn into the syrup line between the syrup reservoir 
and pump, this column of air becomes compressed dur-. 
ing the pump discharge stroke and a small amount of 
reverse ?ow of the syrup results. This small reverse 
flow is utilized in the reverse ?ow indicator of this in 
vention the preferred embodiment of which is illus 
trated in FIGS. 6, 7, 7A and 8 at 400. 
The sensor 400 has a hollow cylindrical housing 

formed of upper and lower halves 401 and 402 joined 
midway in their cylindrical wall at 403 with upper and 
lower duct ?tting ends 404 and 405. Flow through the 
sensor is normally in the direction of arrow 419 when 
the sensor is connected in duct 42 preferably between 
the ?rst check valve such as 40 or 270 and the cylinder 
44. 
The inner con?guration of the housing is in the form 

_ of an ipper cylindrical section or chamber 406 which 

back?ow prevention check valve to stop all substantial ' 
back?ow in the system. 
The nipple 270 serves as a unidirectional flow check 

valve in the syrup inlet to the pump. Nipple 280 allows 
air intake into the can to relieve pressure differences. 
Thus, the nipples 270 and 280 keep the system in pres 
sure eequilibrium during the dispensing cycle as more 
fully described in the above-noted copending United 
States patent application Ser. No. 36,863. 
As described above, with either the syrup supply of 

FIG. 2 or that of FIG. II, the drink dispense button re 
sults in water and syrup being delivered to a mixing 
chamber in proper ratio in amount for a preset size 
drink. For example, when using the syrup supply of 
FIG. 11, this may be a six ?uid ounce drink comprising 
one fluid ounce of syrup and ?ve ?uid ounces of water. 
Under these conditions, a No. 2 1/2 size syrup can gives 
approximately 26 drinks before emptying the can, ex 
cluding the roughly four ?uid ounces required to fill the 
syrup circuit, while a No. 10 size can would give 
approximately'96 drins. 
Using the dispenser as described above, the advan 

tages described above are obtained; however, the syrup 
can be exhausted from the syrup container before an 
operator is alerted to the fact that a weak drink is about 
to be dispensed. Under most conditions, the dispenser 
is installed in so-called “fast service” restaurants where 
little time or attention is allowed to check the amount 
of syrup left in the can. Since the syrup level is not 
readily observable, it is common for the can and syrup 
circuits to be exhausted of syrup without the knowl 
edge of the operator. For this reason, it is preferred to 
have a device which alerts the operator to the instant 
in time when the can is just becoming empty but the 
syrup circuit is still virtually full. 
As noted above, the ?ow of syrup in the syrup circuit 

is only in one direction and is governed by the orienta 
tion of the check valves such as 40 and 62 or 270 in 
place of 40. However, in one condition there is a slight 
reversal of syrup ?ow which occurs when the syrup res 
ervoir does not contain enough syrup to ?ll the syrup 
circuit and air has been'drawn into the syrup circuit. 
During the pump discharge stroke, pressure is devel 
oped in the syrup transport tubing which ‘causes ?ow 
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houses an upper umbrella-shaped portion 407 of a 
check valve slider 408. A lower, smaller diameter cylin 
drical section 409 houses a cylindrical magnet 410. A 
bottom cylindrical section 411 of still smaller diameter 

7 houses a duck bill 414 of the slider 408. 
The magnet 410 is a permanent magnet whose di 

mensions are such that its outer cylindrical sufface is 
' slightly smaller than the housing section 409 and its 
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inner diametric surface is sized tocoincide with the 
outside diameter of the cylindrical portion of the slider 
which is preferably elastomeric. The entire slider is 
preferably formed of-a rubber or other elastomeric or 
resilient material. A ?at, upper end of the magnet is 
preferably dimensioned to underlie a ?at portion 413 
of the slider. The longitudinal length of the magnet pro 
vides guiding of the magnet in the housing through its 1 
normal distance of operating travel. 
The slider 408 acts as a check valve and‘ is of gener 

ally cylindrical shape having an internal, cylindrical, 
syrup passageway which converges to a rectangular 
shape narrow clearance 414 opened at the end by a slit 
415 and is thus in the general shape of a duck bill nip 
ple such as 280. The cylindrical portion of the slider co 
incides with the longitudinal extent of the magnet while 
the rectangular portion extends beyond the magnet 
into the lower cylindrical, section of the housing. The 
upper, umbrella-shaped slider portion of the check 
valve slider has an outer diameter such that it normally 
grips the inside diameter of the cylindrical portion 406 
and provides a slight degree of resistance to movement. 
The magnet and ‘slider are mechanically linked to 
gether so as to move together as a single unit. 
A magnetic reed'switch 420 having electrical leads 

421 and 423 is positioned in operative association with 
the magnet 410. As known in the art, the reed switch 
has an evacuated and sealed glass envelope 422 with 
metallic contacts 424 mounted on spring strips and 
constituting an electrical, signal output portion of the 
sensor. The magnetic susceptibility of the spring strips 
is such that an in?uencing magnetic ?eld of sufficient 
strength overcomes the biasing force of the springs and 
causes the contacts to close to complete a circuit. The 
leads 421 and 423 can be interconnected to suitable 
electrical circuitry as will be described, as in the dis 
penser 10, to interrupt operation of the dispenser on 
proper demand. The position of the reed switch as 
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shown in FIG. 6 is such that the magnet 410 holds the 
switch in its closed position when the syrup container 
fully supplies the syrup circuit. The reed switch opens 
upon movement of the magnet in an upward direction 
from that shown in FIG. 6. 
The sensor 400 is installed in the syrup line such as 

42 between the syrup reservoir and the pump and when 
the syrup circuit is full, the sensor remains in the posi 
tion shown in FIG. 6. Unidirectional flow of syrup in 
the direction of arrow 419 results in a pressure differ 
ential across the slit of the check valve slider which 
keeps the movable portion of the sensor in position 
since the only path for syrup flow is through the area 
of the slit. ' 

Preferably sensor 400 is far enough away from the 
syrup reservoir to permit an optimum amount of air to 
enter the syrup circuit upon exhaustion of the syrup 
reservoir and thus result in a measurable amount of 
compression of the air and reverse flow of syrup during 
the pump stroke without air going beyond the sensor in 
the syrup circuit. 
Once the syrup reservoir has been drained of syrup, 

on the next re?ll stroke of the pump, air is drawn into 
the syrup circuit. This column of air is of sufficient size 
to be compressed or displaced during the pump stroke, 
yet, not so large as to exhaust the system of syrup. The 
air must be upstream of the sensor to permit the syrup 
in the pump to reverse ?ow in the direction of the sen 
sor. However, the duck bill prevents reverse ?ow 
through the slit 415. 

In one application, the sensor 400 is located right at 
the inlet to the pump thus resulting in approximately 12 
inches of % inch inside diameter, reinforced ?exible 
tubing between the sensor and the syrup reservoir. Typ~ 
ically, about 4 inches of this tubing is ?lled with air dur 
ing the pump re?ll stroke at the instant the syrup reser 
voir is exhausted of syrup. This represents approxi 
mately 0.44-cubic inches or ‘A ?uid ounce. During the 
pressure stroke the system pressure builds up to as high 
as 30 psig, resulting in this column of air being com 
pressed from _4 inches in length of tubing to ‘approxi 
mately 1.3 inches or a resultant reverse movement of 
syrup of 2.7 inches. Since the sensor slider 408 need 
move only approximately % inch to deactivate the reed 
switch, adequate reverse- movement of the slider can 
easily be achieved. ' 

Once reverse flow of the syrup begins, the slit in the 
sensor valve closes tightly due to the pressure differen 
tial. This syrup pressure then acts against the projected 
area of the magnet and check valve thereby causing the 
slider and magnet to move upwardly. _ 

The umbrella section at the top of the check valve 
slider 408 serves two purposes. First, it prevents air 
from bypassing around the check valve during reverse 
flow and second it serves to hold the magnet in place 
in the raised position by virtue of the friction resulting 
from the slight interference between the rubber or elas 
tomeric material of the slider and the housing. 

In a preferred embodiment, the size of magnet is 
0.600 inches in axial length, inside diameter of 0.438 
inches, outside diameter of 0.750 inches and has pole 
positions top to bottom with a ?eld strength of suf? 
cient magnitude to close the contacts of a reed switch-v 
of 45 to 50'amp-turns rating. With these speci?cations, 
% inches of travel of the magnet provides a positive 
break in contact in the reed switch under all conditions. 
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The associated electric circuitry for the sensor 400 is 

illustrated in FIG. 8 where the circuit 450 is basically 
identical to the circuit described with regard to FIG. 5 
with the additional reed switch component added along 
with a relay 451 and an out-of-syrup light 452 con 
nected as shown. This circuitry assures that continuous 
operation of the dispenser is interrupted whenever the 
reed contacts are open. Voltage to the pump drive or 
gear motor 54 is dependent upon a continuous circuit 
through the reed switch. To initiate a drink dispense cy 
cle, the push start button 146 is depressed and released. 
The momentary contact of the normally opened switch 
starts the gear motor which through a cam arrangement 
depresses the button of the cam operated microswitch 
which maintains the voltage to the gear motor 54 until 
the motor output shaft has made one revolution. At this 
point, the cam disengages the switch and the motor 
stops. This constitutes one drink dispense cycle. When 
ever air is drawn into the syrup circuit, the reverse 
travel of the sensor slider 408 causes the reed switch to 
open, thus stopping the gear motor 54 in midpump 
stroke. Depressing the push start button will not restart 
the cycle until the reed switch is again closed. 
A neon bulb 452 with high resistance is located in 

parallel with the reed switch. During periods when the 
reed switch contacts are closed, the current ?ow is 
principally through the reed switch, thus, there is insuf 
?cient voltage to the neon bulb 452 to activate it due 
to the high resistance. When the reed switch contacts 
are opened, current ?ow is through the neon bulb and 
the resistance is suf?ciently high to drop the voltage to 
the relay coil of relay 51 to a point where it will not op 
erate. In this way a visual warning is provided which au 
tomatically indicates when the dispenser is out of 
syrup. The out-of-syrup light 452 can be located on the 
front panel of the dispenser. 
The electromagnetic relay 451 which is preferably a 

single pole, single throw electromagnetic relay is used 
between the reed switch and the gear motor to isolate 
the current load of the motor from the reed contacts. 
This eliminates the tendency for arcing to take place at 
the reed switch contacts thus giving prolonged switch 
life. . 

When the dispenser is stopped due to movement of 
the slider. 408, the empty syrup reservoir is replaced 
with a full one and the ?ll or sanitizer switch 156 is en 
gaged. This switch bypasses all other circuitry and op 
erates the gear motor independently. Since the gear 
motor (pump) 54 is stopped on midpump stroke it 
completes the pump stroke and proceeds to a re?ll 
stroke, thus drawing new sytup into the syrup circuit. 
This results in entrapped air being drawn along with the 
syrup, through the sensor and into the pump where it 
can no longer affect the sensor. Ordinarily this takes 
just the remaining cycle of the pump to transfer the air 
and reset the magnet which re-engages the reed switch 
in the closed position. At this point, the light 452 goes 
out indicating that the dispenser is ready for further 
use. 

It will be seen from the above disclosure that the re 
verse ?ow sensor is ideally suited to many applications 
including use in the hot drink dispensers of this inven 
tion. The sensor is capable of being sanitized without 
dismantling. Thus, the magnet is inert and nonporous 
and the check valve can be formulated of FDA ap-‘ 
proved plastics and the like enabling easy cleaning with 
hot water during periodic sanitizing of the hot drink 
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dispenser. The sensor is highly reliable and accurate 
and relatively insensitive to damage by handling since 
the magnet and check valve slider are not free to move 
within the sensor unless in?uenced by the ?ow of syrup 
avoiding damage or displacement due to dropping or 
jarring in shipment or use. The signal output from the 
reed switch is easily discernible to the naked eye from 
the outisde of the machine. Changes in physical proper 
ties of the chocolate syrups used due to atmospheric 
changes and the like do not affect the sensor since the 
flow characteristics which activate the sensor are not 
thereby affected. No ancillary equipment is necessary 
in the circuitry of the hot drink dispensers and no ?eld 
changes or adjustments need be made. Moreover, the 
sensor is easily and simply reset after shut down as de 
scribed above. The sensor is further low in cost, com 
pact and integral with the dispensers of this invention. 

In an alternative sensor system shown in FIGS. 9 and 
10, a sensor 500 is used with all parts being identical to 
corresponding numbered parts of the sensor of FIG. 6. 
The only difference is that the check valve slider does 
not have the umbrella-shaped section at its upper end 
but rather merely the flat portion 413 completely over 
lying the magnet and having an outer diameter spaced 
from the inner diameter of .the cylindrical chamber 
501. The system shown in FIGS. 9 and 10 allows the 
magnet to free move in the straight cylindrical wall of 
the valve housing. Thus, the magnet is not held in posi 
tion once it has been raised by reverse ?ow, but, is al 
lowed to seek a reset position both by free settling and 
in?uence of restored normal ?ow. 

In the embodiment of FIG. 9, a gravity is used to re 
turn the slider to its lowermost position when the back 
pressure is released. However, if desired, a low force 
return spring can be used in chamber 510 to bias the 
slider to its lowermost or seated position. Because of 
the close fit of the rim 413 and the cylindrical chamber 
510 only an extremely small insigni?cant amount of 
syrup leakage occurs past the check valve slider during 
compression of the air. ' . 

l The electrical circuitry is slightly modi?ed over that 
shown in FIG. 8 in that, in place ofa single pole, single 
throw electromagnetic relay used in FIG. 8, a double 
pole, double throw relay 460 is used. The double pole, 
double throw relay 460 acts as a holding relay, main 
taining the pump circuit inoperative regardless of 
whether the reed switch is closed or opened once it has 
been opened by one backflow pulse and upward move 
ment of the magnet. . - ' 

The circuit of FIG. 10 functions as follows: power to 
energize the relay coil of relay 460 comes from the out 
put side (common) of'a cam operated gear motor 
switch 461 (B to 4) or directly from the power input (D 
to 2) depending upon whether the reed switch is closed 
and sequence of events leading up to the contacts clos 
ing. On initial start up of the hot drink dispenser, the 

' sanitize'switch 156 is engaged through the normally 
closed contacts (upper half of the switch) which 
supplies input power to the gear motor 54. As the gear 
motor rotates the drive cam, the cam operated gear 
motorlswitch is closed and power is fed through E to 
the relay coil through 4. Since the magnet will be down 
due to free settling, the reed switch is closed and the 
relay closes, making the circuit from D to 4. In this con 
dition, the relay coil is maintained energized as long as 
the reed switch is closed. At the same time, the power 
input through D-2-4 is fed to 3, thus establishing a 
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working circuit to the push start switch 148 and the 
lower half of the sanitize switch to pennit normal oper 
ation of the dispenser on demand. 
As previously described, the cam operated gear 

motor switch sustains the operation of the gear motor 
through one revolution of the drive cam (one drink dis 
pense cycle) after the push start button has been re 
leased. As long as the reed switch is closed, the circuit 
remains and power is available for normal operation. 
However, when air is drawn into the syrup circuit 

upon exhaustion of the reservoir, the magnet is raised 
as in the embodiment of FIG. 6 thus permitting the reed 
switch contacts to open. When this happens, the relay 
coil circuit is opened and the relay contacts revert back 
to the normally opened condition where they are main 
tained by a biased spring. Should the magnet settle 
back into place and reclose the reed switch contacts, 
the relay coil cannot be re-energized because the 
power circuit from D is being maintained open. 
A warning light 452 (out-of-syrup light) is used as in 

the embodiment of FIG. 6 through the circuit D to 
neon bulb to 1 to 4 to B through the cam operated gear 
motor switch which is still made at the point where the 
gear motor is shut down at midcycle, then to F, through 
the gear motor to G. Because of the high resistance of 
the neon bulb, the voltage drop is sufficient to prevent 
the gear motor from running. 
To restart the system with a replenished syrup reser 

voir, the procedure is basically the same as with the em 
bodiment of FIG. 6. Engaging the sanitize switch runs 
the gear motor to re?ll the pump, thus removing the air 
from the inlet tubing and'simultaneously restoring the 
voltage to the relay coil thus resetting it for normal 
operation. . 

While the reverse flow sensors of this invention have 
been described in connection with hot drink dispens 
ers, the sensors can be used in any system which de 
pends upon a preferred direction of ?ow of a gas or liq 
uid for normal operation in which reverse flow is 
deemed unacceptable. Other systems in which the re 
verse ?ow sensor could be used include effluent treat 
ment systems where it is undesirable for untreated 
waste materials to contaminate treated ef?uents. Simi 
larly in carbonated water transfer systems, uncarbon- . 
ated water being transported in conventional copper 
pipe lines to a carbonating system can be monitored by 
the sensors of this invention. A‘ reverse flow indicator 
is important here to prevent back?ow of carbonated 
water. 

What is claimed is: > . 

l. A two liquid metering assembly comprising, 
a housing and a chamberinthe housing, 
a piston movable in the chamber,‘ 
a ?rst‘ liquid inlet and outlet connected to the cham 
ber on one side of the piston, 

a primary and secondary liquid flow path through the 
housing, . 

a valve in the secondary ?ow path for opening and 
closing it, . 

and means for simultaneously controlling said valve 
and said piston. ' 

2. A two liquid metering assembly in accordance with 
claim 1 wherein said piston comprises a movable dia 
phragm. 

3. A two liquid metering assembly in accordancewith, 
claim 1 wherein said means for simultaneously control 
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ling said valve and said piston comprises a stem for 
opening and closing said valve. 

4. A two liquid metering assembly in accordance with 
claim 3 wherein said stem engages said piston on a sec 
ond side of said piston to prevent said piston from mov 
ing when said valve is open. 

5. A two liquid metering assembly comprising 
a housing and a chamber in the housing, 
a piston movable in the chamber, 
a ?rst liquid inlet and outlet connected to the cham 
ber on one side of the piston, 

a primary and secondary second liquid flow path 
through the housing, 

a valve in the secondary ?ow path for opening and 
closing it, 1 

and a stem connected to the valve for opening and 
closing it, 

said stem engaging the piston to prevent it from mov 
ing when the valve is open. 

6. A two liquid metering assembly in accordance with 
claim 5 wherein said piston comprises a movable dia 
phragm. 

7. A two liquid metering assembly as described in 
claim 5 further characterized by 

said piston being free to move away from said one 
side of the piston to enable said chamber to receive 
said ?rst liquid when said piston is not engaged by 
the stem, 

and means in the housing for connecting the inlet and 
outlet when the piston is engaged by the stem. 

8. A two liquid metering assembly as described in 
claim 7 further characterized by 

said primary and secondary ?ow paths having sepa 
rate inlets and a common outlet. 

9. A two liquid metering assembly as described in 
claim 7 further characterized by 

a spring in the chamber and engaging the piston on 
one end and the stem on the other for yieldably 
urging the stem to said one side thereof. 

10. A beverage dispenser vas described in claim 9 fur 
ther characterized by 
?ow regulators in the primary and secondary paths of 
water circuit to cause ‘each to pass a constant vol 
ume ?ow of water during a set period of time with 
changes in line pressure. 

11. A beverage dispenser comprising 
a housing with a ?rst ?uid circuit and a second ?uid 

circuit in the housing, . 

a mixing chamber mounted onvsaid housing and con 
nected to the outlet of the ?rst and second circuits‘ 
for mixing the ?rst ?uid and the second ?uid to 
gether and directing the mixture to a cup or other 

container, 
means forming part of each of said circuits for caus 

ing said circuits to direct first and second fluids to 
the mixing chamber, 

a diverting chamber in one of the circuits for receiv 
ing a portion of the ?uid in said circuit directed to 
the mixing chamber for reducing the quantity of 
said ?uid which reaches the mixing chamber, 

adjusting means connected to the diverting chamber 
for changing the amount of ?uid that may be re 
ceived by said diverting chamber, . 

and means forming part of the other of the circuits 
for changing the amount of ?uid that is directed by 
it to the mixing chamber. 

10 

25 

35 

40 

45 

50 

55 

60 

65 

16 
12. A beverage dispenser in accordance with claim 

11 wherein said ?rst ?uid circuit is a watercircuit and 
said second ?uid circuit is a syrup circuit. 

13. A beverage dispenser in accordance with claim 
12 and further comprising a liquid dispensing system 
connected to said syrup circuit and adapted to draw 
contents from a container opened at one end and com 
prising, 

a lid having a closure wall and made of a ?exible ma 
terial designed to ?t over the opened end of the 
container and form a seal about the container end, 

a nipple connected to the closure wall and extending 
from the wall away from the container, said nipple 
being normally closed and remaining closed under 
the head of the liquid in the container when the 
container is oriented with its opened end facing 
down, 

a rigid backup plate disposed against the inner face 
of the closure wall of the lid and adapted to lie 
against the opened end of the container when the 
lid is mounted on said container, 

and a ?tting for receiving the nipple and forming a 
seal with its outer surface, said ?tting being capable 
of connecting the nipple to a duct for conveying 
the liquid to a desired location. 

14. A liquid dispenser in accordance with claim 13 
and further comprising, 

venting means forming a part of the lid for venting 
the container. - 

15. A beverage dispenser in accordance with claim 
13 and further comprising a reverse ?ow sensor in said 
syrup circuit, said sensor comprising, 

a chamber, ' . 

a check valve slider in said chamber, 
a magnet carried by said slider for movement there 

with, 
said slider de?ning an opening permitting ?ow of 
?uid therethrough in one direction and impeding 
?uid ?ow in a second direction so that fluid ?ow 
toward said second direction acts to move said 
slider in said second direction, 

and magnetic responsive means for reacting to move 
ment of said slider. 

16. A beverage dispenser in accordancev with claim 
12 and further comprising a reverse flow sensor for de 
tetmining an out-of-syrup condition, said sensor com 
prising, ' 

a chamber, 
a check valve slider in said chamber, 
a magnet carried by said slider for movement there 

with, ‘ 

said slider de?ning an opening permitting ?ow of 
?uid therethrough in one direction and impeding 
?uid fow in a second direction so that ?uid ?ow in 
said second direction acts to move said slider in 
said ?rst direction, . 

amd magnetic responsive means for reacting to 
movement of said slider. 

17. A beverage dispenser in accordance with claim 
16 wherein said magnetic responsive means is a reed 
switch responsive to movement of said magnet‘to make 
and break an electrical circuit. 

18. A beverage dispenser in accordance with claim 
17 wherein said sensor is interconnected with said 
syrup circuit and said electrical circuit. 

19. A beverage dispenser in accordance with claim 
18 and further comprising, 
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means in said electric circuit for permitting cleaning 
and flushing of said syrup circuit and sensor‘ with a 
?uid. 

20. A beverage dispenser as described in claim 12 
further characterized by 

the last recited means being controlled by the adjust 
ing means to simultaneously change the quantities 
of liquid directed by each circuit to the mixing 
chamber. 

21. A beverage dispenser as described in claim 20 
further characterized by . 

said diverting chamber being disposed in the syrup 
circuit, 

a positive displacement pump in said syrup circuit for 
moving syrup through that circuit undervpressure, 

said adjusting means including a movable partition in 
said diverting chamber for altering the capacity of 
said diverting chamber. 

22. A beverage dispenser as described in claim 21 
further characterized by _ . 

said last~recited means including primary and secon 
dary water flow paths-in the water circuit, 

a valve in said secondary ?ow path for preventing 
?ow through said path so as to limit the water fed 
to the mixing chamber to that which ?ows through 
the primary path, 

and means including a stem connected to the valve 
for opening and closing the valve and controlling 
the position of the partition. 

23. A beverage dispenser as described in claim 22 
further characterized by 
. a cylinder in part defining said diverting chamber and 

said partition being a piston movable in said cylin 
der, 

an inlet and outlet ?tting in one end of the cylinder 
and connected in the syrup circuit, _ 

a passage provided in the cylinder connecting the ?t 
tings together when the piston is disposed adjacent 
their end of the cylinder so that operation of the 
pump will cause syrup to flow through the ?avor 
circuit without interruption from the cylinder, 

the pressure in the syrup circuit created by operation 
of the pump urging the piston toward the other end 
of the cylinder so as to enlarge said diverting cham 
her, 

said stem preventing movement of the piston in re 
sponse to that pressure when the valve in the water 
circuit is open. 
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24. A beverage dispenser as described in claim 23 

further characterized by 
a shelf provided in said housing for supporting a con 

tainer of ?avor syrup, 
and means including a tube forming part of the syrup 

circuit for detachably connecting a syrup container 
to the syrup circuit. 

25. A beverage dispenser as described in claim 24 
further characterized by ' 

a water heating tank mounted in the housing and the‘ 
water circuit, 

a solenoid valve in the water circuit for opening and 
closing the circuit, 

and a motor in the housing connected to the pump 
for driving the pump in the syrup circuit. 

26. A beverage dispenser as described in claim 25 
further characterized by 

said positive displacement pump including a pump 
cylinder and pump piston, 

a duct connecting the tube to one side of the pump 
cylinder and another duct connecting that side of 
the pump cylinder to the inlet ?tting on the divert 
ing chamber, , 

and means interconnecting the motor and the pump 
piston for driving the piston through one cycle dur 
ing each operation of the motor, said piston first 
discharging the contents of the pump cylinder and 
then re?lling the pump cylinder from the contents 
of the syrup container and the diverting chamber, 

and an electrical control circuit connected to the so 
lenoid and motor for running the motor and open 
ing the valve for a selected interval. 

27. A beverage dispenser as described in claim 26 
further characterized by 

said diverting chamber having a volume which is a 
preselected proportion of the volume displaced by 
the pump, whereby the ratio'of the volume of the 
pump to the vvolume of the combined flow through 
the primary and secondary paths is equal to the 
ratio of the volume of the pump minus that of the 
diverting chamber to the volume of the flow 
through the primary path. 

28. A beverage dispenser in accordance with claim 
26 wherein said electric control circuit provides means 
for dispensing different size portions in equal time peri 
ods. 

* * * * * 
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Y ' line 20, “change "por" to "port"; 
. line 58, change. "laid" to "--iand--.' " 

Column 8; line 61,] change ".62" to' 9262-7; ’ _ , > 
' ' I same line.,“fchange "202" to 4-292“. ‘ . 

'_ '_ , ' 7 

Column 9; line 30, change "eequilibrium'g' to -,-equilibrium--'; 
7 line 44-, change "drins" to --dri'n1<s--. 

Column 10; ‘line 21, change "ipper" to ---upper--; 
line 28', change "sufface" to --surface-—; 

, , I line 42,‘_ after "shape" add nof". . 

"w Column 11; line 59, after "of" add --the—- . _ 
Column 12; line 51,‘ change "sytup" to --symp-_- . 

_ Column 13; line 32‘, after "FIG. 9," cancel "a". 

Signed and sealed this 3rd day of December- 1974. 

(SEAL) 
' Attest: _ v _ _ v I v ’ 

McCOY M; GIBsQNQJjRQ” I ‘ - ' \ a ‘c. MARSHALL‘ DANN' > 
Attesting Officer ' '7 ' Commissioner of Patents 
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