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7 Claims. (CI 222—63)

This invention relates to dispensing devices and more
particularly to a device for dispensing liguid in predeter-
mined quantities.

An object of this invention is to provide a new and
improved dispensing device for dispensing predetermined
quantities of liquid from a source wherein the liquid is
maintained under pressure.

Another object of the invention is to provide a dis-
pensing device, of the type described above, wherein the
liquid is conveyed from its pressurized source to a tank
from which it is dispensed in a measured quantity by a
piston.

Still another object of the invention is to provide a new
and improved dispensing device, of the type described
above, where the degree of movement of the piston with-
in the tank is controlled to predetermine or measure the
amount of liquid dispensed during each dispensing opera-
tion of the device.

Another object of the invention is to provide a device,
of the type described above, wherein the foaming of the
liquid, which may be a carbonated beverage, is prevented
or minimized by the control of the movement of the
piston by a vent valve which maintains uniform the move-
ment of the piston and thus prevents undue agitation of
the liquid during the dispensing operation.

Still another object of the invention is to provide a
device, of the type described above, wherein the inte-
rior of the tank between one end thereof and the piston
is always full of liquid since the liquid is always main-
tained under pressure in the interior of the tank due to
the action of a piston biasing means even when an inlet
valve of the tank is in closed position shutting off the
interior of the tank from the pressure of the source of
liquid.

Another object of the invention is to provide a device,
of the type described above, wherein the inlet valve is
held open to permit fluid under pressure to enter inio
the interior of the tank to displace the piston downwardly
to its lowermost position until the piston reaches its lower-
most position.

Still another object is to provide a device, of the type
described above, wherein the inlet valve is held closed
and the outlet valve is held open until the piston has
moved upwardly from its lowermost position during the
dispensing operation to a predetermined higher position,
thus insuring that the full predetermined quantity of liquid
is dispensed during such movement of the piston.

A further object of the invention is to provide a device
having a plurality of valves controlled by a single driver
means to open and close the valves in predetermined se-
quence in order that a predetermined measured amount
of liquid may be dispensed thereby.

A still further object of the invention is to provide a
device of the type described above wherein a means is
provided to jar the piston towards dispensing movement
in order to free the piston should it be frozen in the
tank.

A still further object of the invention is to provide a
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device of the type described above wherein liquid to be
dispensed is introduced under pressure into a measuring
chamber having a piston slidably mounted therein, which
liquid under pressure forces the piston to a lowermost
position against the force exerted by a spring during the
filling operation of the tank and wherein the force of
the spring is utilized to move the piston upwardly to
force a predetermined amount of liquid out of a tank
to a dispensing point.

For a better understanding of the invention, reference
may be had to the following description taken in con-
nection with the accompanying drawing, and its scope
will be pointed out in the appended claims.

In the drawing,

Figure 1 is a side view of the dispensing device and
the associated control mechanisms, showing the piston in
its lowermost position;

Figure 2 is a sectional view taken on line 2——2 of
Figure 1;

Figure 3 is a fragmentary perspective view of the vari-
ous cams shown in the position prior to the commence-
ment of a dispensing operation;

Figure 4 is a sectional view taken on line 4—4 of
Figure 1;

Figure 5 is a vertical sectional view of the tank and
valve assembly of the dispensing device;

Figure 6 is a sectional view taken on line 6—6 of
Figure 5; and

Figure 7 is a schematic diagram of the electrical cir-
cuit for controlling operation of the valve.

Referring now to the drawing, the liquid dispensing
device 19 includes a tank 11 having a tubular or cylin-
drical member 12 which is closed at the bottom end by
a bottom cap 13 having a reduced upper portion 14 tele-
scoped therein and which provides an upwardly facing
annular shoulder 15 which abuis the lower end of the
tubular member 12. The reduced portion 14 of the
bottom cap 13 is provided with an external annular groove
or recess in which is disposed an annular sealing mem-
ber 16 which seals between the bottom cap and the tubu-
lar member 12 to prevent flow of any fluid therebetween.
The upper end of the tubular member 12 is closed by
a top cap 18 having a reduced lower portion 19 which
telescopes into the upper end of the tubular member 12
and also provides a downwardly facing annular shoulder
20 which abuts the upper end of the tubular portion 12,
The reduced portion 19 of the top cap 18 is also pro-
vided with an external annular Tecess or groove wherein
is disposed an annular member 21 which seals between
the top cap and the tubular portion 12 to prevent flow of
fiuid therebetween.

The bottom and top caps 13 and 18, respectively, are
held rigidly in the telescoped positions in the lower and
upper ends of the tubular member shown in Figures 1
and 5, by means of a bottom bracket 25 and a top bracket
26 which have horizontal portions 27 and 28, respectively,
which abut the lower and upper surfaces of the bottom
and top caps. Four tie rods 30 disposed outwardly of
the tubular member 12 extend through registering aper-
tures in the horizontal portions 27 and 28 of the bottom
and top brackets 25 and 26, respectively, and are pro-
vided with nuts 31 and 32 threaded on the lower and
upper ends of the tie rods, respectively, and about the
horizontal portions 27 and 28, respectively, to hold the
bottom and top caps rigidly telescoped in the lower and
upper ends of the tubular member 12. The lower thread-
ed portions of the tie rods 30 extend below the lower
bracket 25 and support, by means of nuts 33, a substan-
tially rectangular bottom bracket 34,

A piston 40 is slidably mounted in the tubular member
12 of the tank assembly 11 between the bottom and top
caps 13 and 18 and is provided with an external annular
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recess in which is disposed an annular sealing member
41 which seals between the piston and the tubular mem-
ber to prevent flow of fluid therebetween. The piston
40 is provided with a piston shaft 42 threaded in a cen-
tral bore 43 thereof and extending downwardly through
a central vertical bore 44 of the bottom cap and through
a bushing 45 disposed therein. The bushing 45 is pro-
vided with an external flange 46 received in a suitable
annular groove of the bottom cap 13. The horizontal
portion 27 of the lower bracket 25 abuts the lower sur-
face of the flange 46 to hold the bushing in place in the
bottorn cap 13. The piston shaft 42 extends through a
suitable aperture 47 in the horizontal portion 27 and has
its lower end disposed slidably in a sleeve guide 58 of a
spring retainer 51.

The spring retainer includes a substantially circular
plate 52 resting on the top surface of the bottom bracket
34 to which the upper end of the guide sleeve 59 is rigidly
secured. The bottom bracket 34 and the plate 52 of
the spring retainer 51 extends and bridges a central aper-
ture 53 of the boitom bracket 34. An aperture 54 is
provided in the plate 52 which registers with the central
aperture 53, so that the actuating lever 55 of a switch 56
may extend through the apertures 53 and 54 of the bot-
tom bracket 34 and the plate 52, respectively, to contact
a disk 60 disposed on the piston shaft 42 above the bot-
tom bracket and the spring retaimer 51. The disk 60 is
held against upward movement on the shaft 42 by a collar
61 rigidly secured in any suitable manner, as by a set
screw, on the piston shaft 42.

A flat helical spring 63 rests on the bottom bracket 34
and is held against lateral movement by the upwardly
extending lugs 64 of the spring retainer. The smaller
inner end 65 of the spring bears against the disk 68 to
urge the piston shaft and the piston upwardly. When the
piston is moved to its upper position the helical spring 63
will assume -the position shown in broken lines in
Figure 1.

The bottom of the sleeve guide 59 of the spring re-
tainer 51 is provided with an end plate 76 rigidly secured
thereto in any suitable manner, as by welding, which en-
gages the bottom 71 of the piston shaft 42 when the
spring retainer is moved upwardly by a jack 72 which is
pivotally mounted, as at 73, to a dependent arm 74 of the
bottom bracket 34. The jack is provided with an arcuate
cam surface 75 which is adapted to slide on the end
plate of the spring retainer as the jack 72 is pivoted about
its pivotal axis 73. When the end plate 72 engages the
bottom 71 of the shaft 42, continued upward movement
of the cam surface 75 will cause the piston shaft 42 to
be moved slightly upwardly thus causing the piston 4%
to be moved slightly upwardly in the tubular member 12.
The co-action cf the jack 72 with the spring retainer 51
serves to jar or free the piston for upward movement in
the event that it is frozen or stuck in the tubular member
12 as may occur if the liquid within the tank 11 is very
cold.

The outer end of the jack 72 is pivotally connected to
the bottom end of a push red 86 having a transverse
downwardly open slot 81 in the lower end thereof in

which is received the outer end of the jack. A screw or.

bolt 82 may extend through the lower end of the push
rod and through an elongate slot 83 provided in the jack
72. The push rod is biased upwardly to the positicn
shown in Figure 1 by a spring 86 disposed about the push
rod and above the horizontal portion 27 of the lower
bracket 25. The push rod extends through a slot 87
of the lower bracket and through an aperture §8 of
the upper bracket. The lower end of the spring 86
bears against the lower bracket adjacent the slot 87
thereof and its upper end bears against a disk 89 rigidly
secured to the push rod by any suitable means, as by
a set screw 90.

A normally open switch 92 is mounted on the hori-
zontal portion 27 of the lower bracket 25 by means of
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4
a supporting bracket 93 and is provided with an actuating
arm 94 which extends downwardly through a second slot
95 of the lower bracket to contact the piston disk 66
when the piston has moved to its uppermost position.
The actuating arm or lever 34 of the switch 92 closes
the switch 82 when the piston reaches its uppermost posi-
tion in the tubular member 12. The switch 56 mounted
on the bottom bracket 34 is likewise a normally open
switch and is closed when the piston moves to its lower-

nost position shown in solid lines in Figure 1 and engages
the lever arm 535 of the switch to close the switch.

The- top cap 18 is provided with a longitudinal bore
109 in which is slidably disposed the shank 101 of a
valve 102, The longitudinal bore 108 is provided with
a downwardly and outwardly beveled portion 103 which
forms a valve seat for the valve £82. The valve 102
is provided with an annular external recess in which is
disposed an annular sealing ring which seals between the
valve seat 103 and the valve. The lower enlarged portion
105 of the longitudinal bore is closed by a plug 106
threaded therein. The plug 186 is provided with an
external flange 167 received in a recess 108 formed by an
enlargement of the longitudinal bore 160. An annular
sealing means 109 is interposed between the external
fiange 107 of the plug 166 and the downwardly facing
annular shoulder 118 of the top cap to seal therebetween
and prevent flow of fluid between the plug and the
top cap.

The shank 161 of the valve 102 is provided with an
snnular recess in which is disposed the annular sealing
member 112 which seals between the valve shank and the
top cap to prevent flow of fluid therebetween. The upper
end of the longitudinal bore 188 may be enlarged as at
113 to receive a bushing 134 threugh which the upper
end of the valve shank 161 may extend. The shank 161
also extends through an oval recess or slot 115 in the
horizontal portion 28 of the top bracket, 26.

A lateral bore 128 communicates with the enlarged
porticn 105 of the longitudinal bore above the plug 166
and is enlarged and threaded to receive the threaded por-
tion 121 of an inlet fitting 122 which extends laterally
outwardly through an aperture 123 in the tubular mem-
ber 12. The fitting 122 is also provided with an external
threaded portion 124 by means of which a suitable con-
duit may be secured to the fitting 122 through which
fluid or liquid under pressure may be admitted to the
enlarged portion 185 of the longitudinal bore 109
through -the lateral aperture 120 and the longitudinal in-
ternal bore 128 of the fitting.

The top cap is also provided with a vertical aperture
or bore 139 which extends parallel to the bore 16¢ and
has a horizontal angular portion 131 which opens into
the longitudinal bore 188 adjacent the upper end of the
valve seat 183. It will thus be apparent that when the
valve 102 is moved downwardly to a positicn ‘wherein it
approaches the upper end of the plug 106, fluid or liquid
may flow through the longitudinal bore 125 of the fitting
122 into the lateral aperture 128 and thence through the
beveled portion 1983 of the longitudinal bore 169 to the
horizontal angular extension 131 of the bore 136 and
thence through the bore 139 intc the interior of the
tubular member below the top cap 18. it wil] thus be
apparent that a valve 182 is an inlst valve controiling the
introduction of liquid into the interior of the tubuiar
member 12. '

An outlet valve 149 is disposed in the cone shaped
lower end portion 141 of a longitudinal bore 142 of ths
top cap 18. The valve 140 seats on the upper beveled
surface 143 of the bore 142 which thus serves as a valve
seat for the valve 140. The valve 14§ is provided with
an annular external recess or groove in which is disposed
an annular sealing member 144 which seals between the
vdlve and the valve seat when the valve is in the upper
closed position shown in Figure 5.

The outlet valve is provided with a shank 145 which is
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slidably disposed in the longitudinal bote 143 and is pro-
vided with an external annular recess in which is dis-
posed an annular sealing member 146 which seals be-
tween the top cap and the valve stem. The upper end
of the longitudinal bore 142 may be enlarged as at 147
to receive the bushing 148 through which the valve shank
145 slides. :

The top cap is provided with a downwardly and out-
wardly extending outlet passage 150 which communicates
with a lateral aperture 151 of the tubular member 12
and with the longitudinal bore 142 above the valve 140.
It will thus be apparent that when the valve 140 is moved
downwardly liquid may flow from the interior of the
tubular member 12, when the liquid is moved upwardly
by the upward movement of the piston 40, and then
laterally and downwardly through the outlet passage 150
and the lateral aperture 151. A suitable outlet conduit
not shown, may be telescoped in the outlet passage 150
to direct the dispensed liquid to a cup or any other suit-
able receptacle.

In order to vent the upper end of the outlet passage
150 an upwardly extending vent aperture 153 is provided
which communicates with the upper portion of the outlet
passage 150 and with the lower end of a longitudinal
bore 154 of the top cap. The longitudinal bore 154 is
provided with an intermediate threaded portion 155 which
receives a bushing 156 in which is slidably mounted a
valve shank 157 whose lower end is provided with a
valve 158. The lower end of the bushing 156 is beveled
downwardly and outwardly to provide an annular valve
seat 160 against which the valve 158 may seat. The
valve 158 is provided with a suitable external annular
recess in which is disposed a resilient annular sealing
member 161 which seals between the valve seat 160 and
the valve 158. The bushing 156 is provided with a lat-
eral aperture 162 which communicates with a lateral
aperture 163 of the cap 18. It will now be szen that when
the valve 158 is moved downwardly from the valve seat
160 air will be free to move into the upper end of the
outlet passage 150 through the lateral aperture 163 of
the top cap, the lateral aperture 162 of the bushing, the
longitudinal bore 165 of the bushing, the longitudinal
bore 154 of the top cap and the vent aperture 153. The
valve shanks, 101, 145, and 157 extend through the slot
115 of the upper bracket 26 and are provided with
threaded bores in the upper ends thereof in which are
received screws 170, 171 and 172, respectively, which
serve to retain springs 174, 175 and 176, respectively,
which are disposed about the shanks 101, 145, and 156,
The springs bias the valves upwardly towards closed
positions. :

The push rod 80 and the valve shanks 101, 145 and
156 are moved downwardly against the yielding resist-
ance of their respective springs by means of fingers 177,
178, 179 and 180, respectively, which have flat substan-
tially horizontal portions which abut the upper ends of
the screws 170, 171, and 172 and the upper rounded end
of the push rod 80 and are twisted to provide substan-
tially vertical portions 181, 182, 183 and 184, respectively,
which are provided with lateral apertures through which
extends a rod 185a. The rod 185z extends through
aligned lateral apertures in the flanges 185 and 186 of the
top bracket 26 and are secured thereto by nuts 187
threaded on opposite ends of the rod 1854. . The fingers
are theld in properly spaced relationship to onme another
and to the flanges 185 and 186 by means of spacer sleeves
190 which are disposed on the rod 185 therebetween.

The fingers are pivoted downwardly about the rod 1854
by cams 200, 201, 202 and 203, respectively, rigidly
mounted on a shaft 204 journaled in the flanges 185 and
186 of the top bracket 26 and rotated by an electric
motor 205 rigidly mounted on the flange 185 by means
of its mounting bracket 206. Also, rigidly mounted on
the cam shaft 204 is a switch cam disk 207 provided
‘with' & pair of depressions 208 and 209 in which is re-
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ceived the rounded end 210 of a switch operating lever
211 of the switch 212, The switch 212 is mounted on
the side of the flange 186 by means of a suitable bracket
213,

If it is now assumed that the piston 40 is in the lower-
most position shown in broken lines in Figure 1, it is
held there by the pressure of the fluid to be dispensed,
exerted through the longitudinal bore 125 of the inlet fit-
ting, against the resistance of the spring 63. The valve
102 is now in its lower open position since the portion
220 of the cam 201 is now in contact with the finger 178
and is holding the finger in its depressed position. The
outlet valve 140 is now in closed position since the flat
or straight surface 221 of the cam 202 is adjacent the
finger 179 and is actually not engaging the finger 179.
The vent valve 158 is now in open position since the
curved surface 222 of the cam 203 is engaging the finger
180 and holding it in a depressed position. The push
rod 80 is in its raised position since the flat surface 229
of the cam 200 is now barely engaging its finger 177.
The operating lever 55 of the switch 56 is now held in
depressed position by the disk 60 and the movable con-
tact 230 of the switch 56 now engages the stationary con-
tact whereby the switch is closed. The switch 92 is open
with the movable contact 232 thereof remote from its
stationary contact 233 since the operating lever 94 of the
switch 92 is now in its lowermost position. The switch
212 is now open since the operating lever thereof is in
the depression 208 of the cam 207 whereby its movable
contact 234 is remote from its stationary contact 235.

If the switch 240, which is connected in series with the
switch 56, is now closed, it connects the motor 205 across
the source of electrical current 241 through the conductors
242 and 243, the movable contact 2415 of the switch 240,
the conductor 244, the stationary contact 231 and the
movable contact 230 of the switch §6, the conductors
245, 246, 247 and 248. When the motor is thus energized,
the shaft 204 is rotated in the direction indicated by the
arrow 250 in Figure 3. Such rotation of the cam shaft
204 now causes the arcuate surface 251 of the cam 200
to engage the finger 177 and move the push rod 80 down-
wardly whereby the jack 72 is pivoted in a counter clock-
wise direction, Figure 1, and moves the spring retainer
S1 upwardly whereby the piston shaft is moved upwardly
to free it should it be frozen in the tubular member 12.
Simultaneously, the arcuate surface 220 of the cam 201
now moves past the end of the finger 178 and the finger
178 snaps upwardly to contact the rounded inner surface
252 of the cam 201 thus freeing the inlet valve 201 to
move upwardly to closed position, so that no further flow
of liquid may take place into the interior of the tubular
member 12 through the fitting 125, Alzo, simultaneously,
the curved surface 222 of the cam 203 is moved out of
contact with the finger 180 which permits the finger 180
to snap upwardly to contact the rounded surface 253 of
the cam 203. The vent valve 158 is thus closed and no
communication is now possible between the upper end of
the outlet aperture 150 and the vent aperture 163 of the
top cap. The rotation of the cam 247 also moves the
depression 268 past the rounded end 210 of the operating
lever 211 of the switch 212 so that the rounded end now
rides on the arcuate surface 254 of the cam 207 thus .
closing the. switch 212 by moving the movable contact
234 into engagement with the siationary contact 235
thereof,

When the inlet valve 102 and the vent valve 158 are in
closed positions, and the switch 212 is closed, further ro-
tation of the cam shaft 284 causes the curved surface 255
of the cam 202 to engage the upper surface of the finger
179 and depresses the latter to move the outlet valve 144
to open position. The piston 40 will now begin to move
upwardly under the influence of the spring 63 which biases
it upwardly since the counter balancing pressure of the
fluid which is in the longitudinal bore 125 of the inlet
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fitting 122 is now shut off from the interior of the tubular
member 112 by the closing of the inlet valve 102.

The piston 49 will then slowly move upwardly forcing
the liguid which was trapped in the tubular member 12
between the piston and the top cap 18 outwardly through
the longitudinal bore 141 and the cutlet passage 150. The
rate of travel of the piston 40 is controlled by a mneedle
valve 260 threaded in a lateral bore 261 of the bottom
cap which controls the effective orifice of the bore 262
which communicates with both a vertical bore 263 which
extends to the top surface of the bottom cap and with a
transverse bore 263 which extends laterally thiu the bot-
tom cap 13 to the atmosphere. As the piston 48 moves
at a slow controlled rate upwardly in the tubular member
12, the cam shaft continues to rotate until the rounded
end 216 of the operating lever 211 of the switch 212 drops
into the recess or depression 269 of the cam 247. This
causes the movable contact 234 of the switch 212 to move
ont of engagement with the stationary contact 235 and the
motor 204 is now disconnected from its source of current
because as the piston 46 moved upwardly, the disk 60
which moves therewith moved out of engagement with
the operating lever 55 of the switch 56 and thus caused
the movable contact 238 of the switch 56 to move out of
engagement with the stationary contact 231, The switch
240 is open since the movable contact 241 of the switch
240 is closed only momentarily when it is desired to initiate
operation of the vending dispensing device. The depres-
sion 209 is so disposed that the switch 212 is opened when
the cam 282 has been rotated to such a position that the
curved surface 255 thereof mext to the step 265 engages
the finger 179 and holds it in a depressed position. The
outlet valve will thus be held in open position even though
the motor 285 is not energized until the piston 40 has
moved to a predetermined upper position wherein a pre-
determined amount of liguid has been forced out through
the longitudinal bore 141 past the outlet valve 140 and
through the dispensing lateral passage 150 of the top cap
at which point the disk 69 engages the lower end of the
operating lever 94 of the switch 92 which causes the mov-
able contact 232 thersof to engage the stationary contact
233, As a result the motor 205 is again connected across
the source of current 241 through the conductors 242,
243 and 266, the movable contact 232 of the switch 92,
the stationary contact 233 thereof, the conductors 246, 247
and 248. The motor again being energized continues the
rotation of the shaft 204 causing the rounded end 210
of the operaiing lever 211 to ride out of the recess 209
and on o the curved or rounded surface 267 of the cam
207 whereby the switch 212 is again closed. The con-
tinued rotation of the cam 262 then causes its rounded
surface 255 to move out of engagement with its finger
179 causing the free end of the finger 179 to snap up-
wardly past the step 265 to engage the other rouaded
surface 268 thereof. Such upward movement of the finger
179, of course, permits the outlet valve 14¢ to move up-
wardly to its closed position. Simultaneously, the curved
surface 220 of the cam 281 now moves info engagement
with tie finger 178 and the curved surface 222 of the cam
203 moves into contact with its finger 180 thus causing
the fingers 179 and 139 to be depressed and move the
inlet valve 102 and the vent valve 158 to open position.
Opening of the went valve 158 to open position permits
venting of the upper end of the outlet passage 150 of the
top cap thus permitting evacuation of any liquid trapped
in the upper end cof the outlet passage 5¢. Opening of the
inlet valve 162, of course, permits liguid under pressure to
move through the bore 125 of the fitting and through the
bores 120, 105, 130 and 131 of the top cap into the interior
of tubular member 12 whereby the pressure of such fluid
causes the piston 49 to be moved slowly downwardly,
the rate of movement of the piston being determined both
by the pressure of the fluid entering the inlet fitting and the
effective orifice of the vent bores 262, 263 and 263a.

As the piston 40 moves downwardly the switch 92
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will again open since the disk 66 will move out of engage-
ment with the operating lever 94 thercof. The switch
56 will also be open since the disk &8 is now moving down-
wardly towards the operating lever 55 thereof. The cam
shaft 204 then continues to operate until it reaches the
beginning position illustrated in Figure 3 with the rounded
end 210 of the operating lever 211 of the switch 12 again
disposed in the recess 208 of the cam 207 whereby the
switch 232 is again opened. The motor 285 cannot again
be energized until the switch 56 is again closed which can
occur only when the piston has moved to the lowermost
position wherein the disk 60 engages the operating lever
of the switch 56 to close the latter. At this stage the clos-
ing of the contact 2415 of the switch 240 will again initiate
the above sequence of operation.

The provision. of the fingers between the cams and the
piston shanks of the valves 102, 148 and 153 provides for
a snap action closing of these valves since the- fingers
snap up when the cams rotate to move the steps 265
thereof past the ends of the fingers. The fingers also act
as levers to provide a mechanical advantage to the action
of the cams since the cams contact the fingers remote
from the rod 1854 about which the fingers pivot and the
upper ends of the valve shanks engage the fingers adja-
cent the rod 185a.

It will now be seen that a new and improved dispensing
device 10 for dispensing predetermined amounts of liquid
has been illustrated and described which includes a tank
11 having a piston slidably mounted .therein and biased
upwardly by a spring 63.- It will also be seen that the
device includes an inlet passage and an outlet passage and
that liquid may be introduced into the interior of the
tank above the piston through the inlet passage and that
the pressure of the liquid so admitted into the interior
of the tank forces the piston 4¢ downwardly to its lower-
most position against the resistance -of the spring 63.
It will also be seen that when the inlet valve 102 is
closed and the outlet valve 149 is open the force exerted
by the spring is instrumental in moving the piston up-
wardly to force the liquid in the tank 1% through the out-
let passage 150 to a dispensing point. It wili also be
apparent that the outlet passage is inclined downwardly
and outwardly from the passage 141 and that the upper
end of the outlet passage 150 is vented by the opening
of the vent valve 158 whenever the outlet valve 140 is
closed, whereby the outlet passage 150 is always fully
evacuated at the end of each dispensing operation.

It will be seen that the initiation of operation of the
dispensing device is controlled by the closing of the switch
240, which may be a suitable coin controlled switch,
which closes momentarily whenever a coin is inserted
in a suitable coin receptacle of a beverage vending ma-
chine.

It will be further seen that the dispensing operation can
commence only when the tank 11 is completely filled with
beverage and the piston is in the lowermost position due
to the provision of the switch 56 which is connected in
series with the control switch 240.

It will also be scen that the dispensing operation once
commenced, must be completed before any other opera-
tion can commence due to the provision of the switch 92
which must be closed by contact with the disk 68 when
it reaches the predetermined upper position before the
filling operation can be commenced by the closing of the
outlet valve 140 and-the opening of the inlet valve 102,

It will be further seen that the switch cam 267 stops
the operation of the motor 285 after the outlet valve 102
has been opened and the inlet valve 149 has been closed
until the piston 148 has been moved to its lowermost
position and the switch 56 is closed.

Tt will further be seen that the switch cam also stops
operation of the motor 205 after the outlet valve 140 has
been opened and the inlet valve 102 has been closed until
the piston 40 has moved from its lowermost position to
a predetermined upper position, which is predetermined
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by the position of the disk 60 on the piston shaft 42 and
the position of the lower end of the operating lever of
the switch 92.

It will further be seen that the liquid to be dispensed is
held under pressure throughout the dispensing cycle of
operation since when the inlet valve is in open position
the liquid is held under pressure of its source since the
outlet valve 140 is always in closed position when the
inlet valve is open and the spring 63 always holds the
piston biased for upward movement.

It will further be seen that during the upward move-
ment of the piston 40 the liquid is still maintained under
pressure since the orifice of the outlet passage 141 is
relatively small as regards the cross sectional area of
the piston.

It will be further seen that the movement of the piston
40 is uniform and smooth due to the provision of a vent
263 which controls the escape of the air trapped between
the piston 44 and the bottom cap 13 during filling opera-
tions of the tank 11 and also controls the upward move-
ment of the piston 40 by controlling the introduction of
air behind the piston 40 into the tank 11 as the piston
moves upwardly in the tank.

It will be apparent that various changes in the construc-
tion of the device can be made without departing from the
invention and it is intended, therefore, to cover in the
appended claims all such changes or modifications as fall
within the true spirit and scope of the invention.

What we claim is new and desire to secure by Letters
Patent is:

1. A dispensing device comprising a tank having closed
opposite ends, a piston slidably mounted in the tank and
biased towards movement towards one of said ends of
said tank, one of said ends having an inlet passage closed
by an inlet valve whereby liquid under pressure may be
introduced into the interior of said tank to move said
piston from said one end and to fill the tank, said one of
said ends of said tank being provided with an outlet pas-
sage closed by anm outlet valve for permitting flow of
the liquid from the interior of the tank when the piston
moves towards said one of said ends, means for closing
said outlet valve when said inlet valve is open and for
closing said inlet valve when said outlet valve is opened,
a vent passage in the other of said ends of said tank com-
municating with the interior of said tank and the exterior
of the tank, means for adjustably varying the effective
orifice of said vent passage, said one of said ends being
provided with a second vent passage communicating with
the upper end of the outlet passage and the atmosphere,
said second vent passage being closed by a vent valve,
said outlet valve, said inlet valve, and said vent valve
having shanks extending outwardly of said one of said
ends, cam means disposed adjacent the valve shanks for
sequentially moving said valve shanks inwardly to move
said valves to open positions during the cycle of opera-
tion of said dispensing device, biasing means associated
with said valves for biasing said valves towards closed
positions, said cams being rigidly secured to a rotatable
shaft, said shaft being rotated by an electrically driven
means, a switch cam mounted on said rotatable shaft
and operatively associated with a first switch for con-
trolling the closing of said first switch during each rota-
tion of said shaft, said first switch interrupting the ener-
gization of said electrically driven means when said shaft
has been rotated to a position wherein the outlet valve
is closed and said inlet valve is open, a second switch
means responsive to the position of the piston for ener-
gizing said electrically driven means when said piston
has been moved to one extreme position wherein the tank
is completely filled with the liquid to be dispensed where-
by the shaft is caused to be rotated to cause the inlet valve
to close and said outlet valve to open, said switch cam
causing said first switch to open to stop rotation of said
shaft when said inlet valve is closed and said outlet valve
is open, and a third switch responsive to the position of
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10
the piston for energizing the electrically driven means
when said piston is in a position remote from its said
extreme position whereby the shaft is rotated to close
the outlet valve and open the inlet valve to complete
the cycle of operation,

2. A dispensing device comprising a tank having closed
opposite ends, a piston slidably mounted in the tank
and biased towards movement towards one of said ends
of said tank, one of said ends having an inlet passage
closed by an inlet valve whereby liquid under pressure
may be introduced into the interior of said tank o move
said piston from said one end and to fill the tank, said
one of said ends of said tank being provided with an
outlet passage closed by an outlet valve for permitting
flow’ of the liquid from the interior of the tank when
the piston moves towards said one of said ends, means
for closing said outlet valve when said inlet valve is open
and for closing said inlet valve when said outlet valve
Is opened, a vent passage in the other of said ends of
said tank communicating with the interior of said tank
and the exterior of the tank, means for adjustably vary-
ng the effective orifice of said vent, said one of said ends
being provided with a vent passage communication with
the upper end of the outlet passage and the atmosphere,
said vent passage being closed by a vent valve, said
outlet valve, said inlet valve, and said vent valve having
shanks extending outwardly of said one of said ends,
cam means disposed adjacent the valve shanks for se-
quentially moving said valve shanks inwardly to move said
valves to open positions during the cycle of operation of
said dispensing device, biasing means associated with said
va_lves for biasing said valves towards closed positions,
said cams being rigidly secured to a rotatable shaft, said
shqft being rotated by an electrically driven means, a
syv1tch cam mounted on said rotatable shaft and opera-
tively associated with a first switch for controlling the
closing of said first switch during each rotation of said
shaft, said first switch interrupting the energization of
said electrically driven means when said shaft has been
rotated to a position wherein the outlet valve is closed
and said inlet valve is open, a second switch means re-
sponsive to the position of the piston for energizing said
electrically driven means when said piston  has been
moved to the one extreme position wherein the tank is
completely filled with the liquid to be dispensed whereby
the shaft is caused to be rotated to cause the inlet valve
to close and said outlet valve to open, said switch. cam
causing said first switch to open to stop rotation of said
§haft when said inlet valve is closed and said outlet valve
1s open, a third switch respousive to the position of the
piston for energizing the electrically driven means whea
said piston is in a position remote from its said extreme
position whereby the shaft is rotated to close the outlet
valve and open the inlet valve to complete the cycle of
operation, and a fourth switch cornected in series with
said second switch for initiating the cycle of operation
of the dispensing device.

3. A dispensing device comprising a tank having closed
opposite ends, an operative means mounted in the tank
and biased towards movement towards one of said ends
of said tank, one of said ends having an inlet passage
closed by an inlet valve whereby liquid under pressure
may be introduced into the interior of said tank to
move said operative means from said one end and to filt
the tank, said one of said ends of said tank being provided
with an outlet passage closed by an outlet valve for per-
mitting flow of the liquid from the interior of the tank
when the operative means moves towards said one of said
ends, and means for closing said outlet valve when said
inlet valve is open and for closing said inlet valve when
said outlet valve is opened, and means operatively asso-
ciated with said operative means and said control means
for positively moving the operative means toward said
one of said ends when said inlet valve is initially opened. .

4. A liquid dispensing device for dispensing predeter-
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mined quantities of liquid from a pressurized source of
the liquid comprising: a tank having closed .opposite ends,
one of said ends having an inlet passage connectable to
the pressurized source of the liquid for conveying the
liquid into the tank and an outlet passage for conveying
liquid from the tank to a dispensing point, an inlet
valve for closing the inlet passage and an outlet valve
for closing the outlet passage, a piston slidably mounted
in the tank for movement between the ends of the tank,
means for biasing the piston for movement toward said
one of said ends and away from the other of said ends,
and an operative means for sequentially moving said inlet
valve to open position while said outlet valve is in
closed position to permit liquid to flow through the inlet
passage into the tank and move the piston toward -the
other of said ends, moving the inlet valve to closed posi-
tion and then moving the outlet valve to open position
whereupon the biased piston moves ‘toward said one of
said ends forcing the liquid from the tank through the
outlet passage to the dispensing point, said operative
means inclnding a rotatable shaft, a plurality of cams
mounted on said shaft for sequentially moving said valves
to open positions, said valves having means biasing said
valves toward closed posistions, and driver means for
rotating sai@ shaft, and control means for said driver
means respoasive to the position of said piston for de-
energizing said driver means when said cutlet-valve is
closed and said inlet valve is open during:the tank filling
phase of the cycle of operation of the device until said
piston is moved to an extreme position and said tank is
filled with liquid. :

5. A lizuid dispensing device for dispensing predeter-
mined quantities of liquid from a pressurized source of
the liguid comprising; a tank having closed opposite ends,
cne of said ends having an inlet passage connectable to
the pressurized scurce of the liquid for conveying -the
liquid into the tark and an outlet passage for conveying
liquid from the tank to a dispensing point, an inlet valve
for closing the inlet passage and an outlet valve for clos-
ing the outlst passage, a piston slidably mounted in the
tank for movement between the ends of the tank, means
for biasing the piston for movement toward said cne of
said ends and away from the other of said ends, and an
operative mesns for szquentially moving said inlet valve
to open position while said outlet valve is in ciosed posi:
tion to permit liquid to flow through the inlet passage
into the tank and move the piston toward the other of
said ends, moving the inlet valve to closed position and
then moving the outlet valve to open position whereupon
the biased piston moves toward said one of said ends
forcing the liquid from the tank through the outlet pas-
sage to the dispensing point, said operative means in-
cluding a rotatable shaft, a plurality of cams mounted
on said sheft for sequentially moving-said valves to open

positions, said valves having means biasing said valves ™

toward closed positions, and driver means for rotating
said shaft, and control mezns for said driver means re-
sponsive to the position of said piston for de-energizing
said drive means when said outlet valve is open and said
inlet valve is closed during the tank emptying phase of
the cycle of operation of the device unmtil a predeter-
mined quantity of liquid is dispensed from the tank by
the piston.

6. A liquid dispensing device for dispensing. predeter-
mined quantities of liquid from a pressurized source of
the liquid comprising: a tank having clesed opposite ends,
one of said ends having an inlet passage connectable to
the pressurized source of the liquid for conveying the
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liquid into the tank and an outlet passage for convey-
ing liquid from the tank to a dispensing point, an inlet
valve for closing the inlet passage and an outlet valve
for closing the outlet passage, a piston slidably mounted
in the tank for movement between the ends of the tank,
means for biasing the piston for movement toward said
one of said ends and away from the other of said ends,
and an operative means for sequentially moving said in-
let valve to open position while said outlet valve is in
closed position to permit lignid to flow through the inlet
passage into the tank and move the piston toward: the
other of said ends, moving the inlet valve to closed po-
sition and then moving the outlet valve to open position
whereupon the biased piston moves toward said one of
said ends forcing the liquid from the tank through the
outlet passage to the dispensing point, said operative
means including a rotatable shaft, a plurality of cams
mounted on said shaft for sequentially moving said valves
to open positions, said valves having means biasing said
valves toward closed positions, and driver means for ro-
tating said shaft, and control means for said driver means
responsive to the position of said piston for de-energizing
said driver means when said outlet valve is closed and
said inlet valve is open during the tank filling phase of
the cycle of operation of the device until said piston is
moved to an extreme position and said tank is filled with
liquid, and control means for said driver means respon-
sive to the position of said piston for de-energizing said
driver means when said outlet valve is cpen and said in-
let valve is closed during the tank emptying phase of the
cycle of operation of the device until a predetermined
quantity of liguid is dispensed from the tank by the pis-
ton.

7. A liquid dispensing device for dispensing predeter-
mined quantities of liquid from a pressurized socurce of
the liquid comprising: a tank having closed opposite ends,
one of said ends having an inlet passage conanectable to
the pressurized source of the liquid for conveying the lig-
uid into -the tank and an outlet passage for conveying
liquid from the tank to a dispensing point, an inlet valve
for closing the inlet passage and an outlet valve for clos-
ing the outlet passage, a piston slidably mounted in the
tank for movement between the ends of the tank, means
for biasing the piston for movement toward said one of
said ends and away from the other of said ends, and an
operative means for sequentially moving said inlet valve
to open position while said outlet valve is in closed posi-
tion to permit liquid to flow through the inlet passage in-
to the tank and move the piston toward the other of
said ends, moving the inlet valve to closed position and
then moving the outlet valve tc open position whereupon
the biased piston moves toward said one of said ends
forcing the liquid from the tank through the outlet pas-
sage to the dispensing point, said operative means includ-
ing a rotatable shaft, a plurality of cams mounted on said
shaft for sequentially moving said valves to open posi-
tions, said valves having means biasing said valves to-
ward closed positions, and driver means for rotating said
shaft, and means operable by said shaft for moving the
piston a short distance toward said one end at the com-
mencement of the tank emptying phase of the cycle of
operation of the device.
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