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ABSTRACT GF THE DISCLOSURE

There is disclosed a metering pump and a pumping sys-
tem incorporating a metering pump for delivering a pre-
determined quentity of liquid for each operation of the
pump, preferably a plurality of the pumps being pro-
vided tc pump a predetermined quantity of one of a plu-
rality of liquids from a supply thereof for each cycle of
operation with the pumping system, the system comprising
a frame, a plurality of pumps mounted on the frame and
each including a reciprocating piston movable between
an intake position and an exhaust position, a drive shaft
journaled in the frame for rotation with respect thereto,
a drive motor mounted on the frame and operatively con-
nected to the drive shaft for causing rotation thereof, a
plurality of first cams mounted on the drive shaft, a plu-
rality of single rectilinearly extending arms each having
one end thereof pivotally mounted on one of the pistons
and each carrying a cam follower on ithe other end there-
of, a plurality of contrel members operatively associated
with the arms and each movable between a first position
holding the associated arm in a retracted position wherein
the cam follower is out of engagement with the associated
first cam and a second position positioning the associated
arm in a driving position wherein the associated cam fol-
lower is in driving engagement with the associated first
cam, a plurality of eleciromagnets operatively coupled
respectively to the control members for moving the as-
sociated control member between the first and second
positions thereof, a second cam mounted on the drive
shaft, a control switch for the drive motor mounted ad-
jacent to the second cam, and a control circuit intercon-
necting the drive motor and the control switch and the
electromagnets for selectively actuating one of the elec-
tromagnets to energize the drive motor to cause rotation
of the drive shaft thereby reciprocating the pisten associ-
ated with the energized electromagnet between the intake
and exhaust positions thereof and thereafter operating
the control switch to de-energize the drive motor.,

The present invention relates to a metering pump for
delivering a predetermined quantity of liquid for each
cycle of operation of the pump, and to drive structure for
such pumps and to pumping systems incorporating such
pumps therein,

The metering pump of the present invention is particu-
larly adapted to pump syrups in automatic beverage dis-
pensers wherein a plurality, such as four, sources of vis-
cous flavored syrups are provided, the pump being useful
to deliver a precise quantity of flavored syrup to a cup
where the syrup is mixed with carbonated water to pro-
vide a drink for the customer. In such automaiic beverage
dispensers, the initiation of the dispensing cycle must be
under the control of the customer and the choice of the
flavor of syrup utilized must likewise be under the control
of the customer, the predetermined precise quantity of
syrup being dispensed each time the customer causes an
initiation of the dispensing cycle, and regardless of the
particular flavor of syrup selected.

Accordingly, it is an important object of the present
invention to provide a metering pump of the type set forth
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which is operable to deliver a predetermined precise quan-
tity of liguid, such as a flavor syrup, for each cycle of
operation of the pump.

Another object of the invention is to provide for a
metering pump of the type set forth including a drive pis-
ton, an improved drive structure for the piston wherein a
drive shafi having a cam therein is provided, an arm is
provided having one end thereof pivotally mounted on
the piston and carrying a cam follower on the other end
thereof for engagement with the cam, and a control mem-
ber operative to position the arm in a retracted position
wherein the cam follower is out of engagement with the
cam or in a driving position wherein the cam follower is
in driving engagement with the cam, whereby upon rota-
tion of the drive shaft the piston is reciprocated to cause
operation of the pump.

In connection with the foregoing object, it is another
object of the invention to provide an improved metering
pump of the type set forth wherein a first resilient means
such as a spring urges the pump piston to the intake posi-
tion thereof, and a second resilient means such as a spring
urges the arm into the driving position thereof.

Yet another object of the invention is to provide an
improved metering pump of the type set forth wherein an
electromagnet is provided to move the control member so
as to position the arm either in the retracted position
thereof or in the driving position thereof.

Still another object of the invention is to provide in an
improved metering pump of the type set forth a piston
rod connected to the piston and journaled so as to guide
the piston in the reciprocating movement thereof.

A further object of the invention is to provide a pump-
ing system incorporating therein a plurality of the meter-
ing pumps and the drive shaft having a corresponding
plurality of cams, a corresponding plurality of pivoted
arms and control members being provided so that any
one of the plurality of metering pumps can be selectively
operated from the single drive shaft.

A still further object of the invention is to provide in a
pumping system of the type set forth an improved elec-
trical control circuit for causing selective operation of
one of the metering pumps.

Further features of the invention pertain to the par-
ticular arrangement of the parts and elements in the
metering pump and pumping system whereby the above-
outlined and additional operating features thercof are
attained,

The invention, both as to its organization and method
of operation, together with further objects and advantages
thereof, will best be understcod by reference to the fol-
lowing specification taken in connection with the accom-
panying drawings, in which:

FIGURE 1 is an end elevational view with portions of
the frame broken away of a pump system incorporating
therein an improved metering pump made in accordance
with and embodying the principles of the present inven-
tion;

FIG. 2 is a plan view of the pumping system of FIG.
1, certain portions being broken away for illustrative pur-
poses;

FIG. 3 is a partial view in vertical section through one
of the metering pumps of FIG. 2 along the line 3—3
thereof;

FIG. 4 s a view in horizontal section through the meter-
ing pump illustrated in FIG. 3 as viewed along the line
4—4 thereof; and

FIG. 5 is a schematic and electrical diagram illustrating
the electrical connections for operation of the pumping
system of the present invention.

Referring to FIGS. 1 and 2 of the drawings, there is
illustrated a pumping system 10 made in accordance with
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and embodying the principles of the present invention. The
pumping system 10 includes a frame comprising a pair of
end plates 11 and 12 that are generally rectangular in shape
and are disposed parallel to each other, and a pair of
opposed and spaced apart side plates 14 and a bottom
plate 28. Each of the side plates 14 has a pair of longitu-
dinally extending flanges 15 at the top and bottom thereof
and a pair of laterally extending end flanges 16 at the
ends thereof. The end plates 11 and 12 and the associated
end flanges 16 have aligned openings therethrough receiv-
ing fasteners such as the screws 17 fixedly to interconnect
the end plates 11 and 12 and the side plates 14. The
bottom plate 28 has downturned flanges 21 on each end
thereof and further has openings therein aligned with
corresponding openings in the lower flanges 15 on the
side plates 14 to receive fasteners such as screws 22 there-
through. A pair of inner frame plates 25 is also provided,
each frame plate 25 being substantially rectangular in
shape and having outwardly directed flanges 26 on the top
and bottom edges thereof that are disposed within and
against the inper surfaces of the flanges 15 on the side
plates 14, a plurality of aligned openings being provided
in the flanges 15 and 26 and receiving therethrough fast-
eners such as the screws 27 fixedly to mount the inner
plates 25 parallel to and spaced from the adjacent side
plate 14.

As illustrated, four metering pumps have been shown
mounted upon the frame, all four metering pumps being
substantially identical in construction, whereby like refer-
ence numerals have been applied to like parts of the pumps
with the addition of the suffixes A, B, C and D, the four
metering pumps being designated 304, 30B, 36C and 39D,
respectively. Referring particularly to FIGS. 3 and 4 of
the drawings, the details of construction of the metering
pump 30A will be described. Mounted on the associated
side plate 14 is a pump housing 31A having a generally
cylindrical side wall 32A closed at one end by an end wall
33A and having an outturned flange 34A extending com-
pletely therearound. A flexible diaphragm 35A formed of
synthetic organic plastic resin, such as neoprene, is pro-
vided, the diaphragm 35A being generally circular in
shape and extending outwardly to underlie the flange 34A.
A plurality of aligned openings are formed in the side
plate 14, the flange 34A and the periphery of the dia-
phragm 33A receiving therethrough bolts 36A fixedly to
mount the housing 31A upon the side plate 14 and to clamp
the periphery of the flexible diaphragm 35A between the
outer surface of the side plate 14 and the inner surface of
the housing flange 34A. It will be seen that the side plate
14 has a generally circular opening 18 therein surrounded
by an inwardly directed flange 19 so as to present a smooth
curved surface to the adjacent side of the diaphragm 35A
during the operation of the pump 30A, all of which will be
explained more fully hereinafter.

An inlet valve 48A is provided for the pump 304, the
valve 40A including a pair of generaily cylindrical tele-
scoping housing members 41A and 42A having a sealing
O-ring 43A disposed therebetween, the end of the housing
41A disposed to the right in FIG. 4 being firmly secured
to the housing 31A and surrounding an opening therein to
provide communication between the interior of the hous-
ing 31A and the interior of the valve housing 41A. The
housing member 42A has an outwardly projecting con-
nection 44A adapted to be connected to a supply line (not
shown) connected to a supply of flavored syrup (not
shown), the syrup during the pumping operation moving
in the direction of the arrow and against a resilient valve
member 45A. The valve member 45A is urged against a
valve seat 46A on the housing member 42A by means of
a spring 47A under compression. It will be understood that
the valve 40A readily permits flow of syrup in the direc-
tion of the arrows, i.e., from the connection 44A past the
valve member 45A and into the housing 31A, but effec-
tively blocks any reverse flow thereof.
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An outlet valve 58A is provided for the pump 30A, the
valve 50A including a pair of generally cylindrical tele-
scoping housing members 51A and 52A having a sealing
O-ring 53A disposed therebetween, the end of the hous-
ing 51A disposed to the right in FIG. 4 being firmly se-
cured to the housing 31A and surrounding an opening
therein to provide a communication between an interior
of the housing 31 A and the interior of the housing member
51A. The housing member 52A has an outwardly project-
ing connection 54A adapted to be connected to an outlet
line (net shown) connected to a point of delivery for the
syrup {not shown}, the syrup during the pumping opera-
tion moving in the direction of the arrows and against a
resilient valve member 55A. The valve member 55A is
urged against a valve seat 56A on the housing member
51A by means of a spring 57A under compression. It will
be understood that the valve 58A readily permits flow of
syrup in the direction of the arrows, i.e., from the housing
31A past the valve member 55A and into the connection
544, but effectively blocks any reverse flow therethrough.
A clip 58A is provided engaging the housing member 41A
and the two outer housing members 42A and 52A to hold
the housing members 42A and 52A in the operative posi-
tions with respect to the housing members 41A and 51A,
respectively, while permitting ready disassembly and reas-
sembly of the valves 40A and 56A for cleaning purposes.

A piston 68A is provided within the housing 31A and
including a pair of discs 61A disposed on opposite sides
of the diaphragm 35A, aligned openings being provided
through the centers of the diaphragm 35A and the discs
61A for receiving a fastener 62A connecting all of the
members to a piston rod 163A and specifically to a flange
164 A thereon disposed parallel to the discs 61A. The pis-
ton rod 163A also includes a shank 165A disposed normal
to the flange 164A and to the discs §1A and extending
inwardly into the associated housing. The associated inner
plate 25 has suitable openings therethrough to accom-
modate the shank 163A and also has mounted thereon an
adjustable positive stop 78A in the form of a screw
threadedly mounted upon the inner plate 23 and fixedly
Jocked in the adjustable posiiion by means of lock nuts
71A, the outer end T2A of the screw 70A abutting against
the piston rod flange 163A positively to position the inner-
most or righthand extremity of travel of the piston rod
6QA, all as viewed in FIG. 4. In the operation of the pump
38A, the piston 68A moves between an exhaust position
illustrated by full lines in FIG. 4 and an intake position
illustrated by the dashed lines in FIG. 4, the flange 164A
being against the outer end 72A of the poistive stop 7¢A
in the intake position thereof. It will be understood that
during movement from the exhaust position to the intake
positon of the piston 60A, syrup is drawn through the con-
nection 44A and the inlet valve 40A into the space be-
tween the housing 31A and the diaphragm 35A, the valve
member 55A and the outlet valve 50A being closed at this
time, and when the piston 68A moves from the intake
position to the discharge position thereof, the syrup with-
in the pump 38A is discharged through the outlet valve
30A past the valve member 35A and into the connection
54A, the valve member 53A being closed during this por-
tion of the cycle of operation.

A pump drive mechanism 109 is also mounted upon the
frame of the pumping system 18, and includes a shaft 101
having the axis thereof disposed substantially parallel to
the side plates 14 and normal to the end plates 11 and 12
and disposed in the same plane as the axes of the various
pump pistons 68A, 698, 68C and 68D. The lower end of
the shaft 101 as viewed in FIG. Z is journaled in a bear-
ing 193 mounted upon the eand plate 12, and the other
end of the shaft 181 passes through an opening in the end
plate 11, that end of the shaft @1 having a longitudinal
opening therein to receive another shaft that serves to drive
the shaft 191. Also mounted upon the end plate 11 is an
electric drive motor 118 having a pair of terminals 111
for attachmeut to an electrical control circuit (to be de-
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scribed later), and an output shaft connected to a gear
reducing mechanism 112 which in turn has an output shaft
114 that is received in the bore in the end of the shaft
181 and is operatively connected thereto as by a set screw
115. As a result of the connection described above, ener-
gization of the electric motor 110 serves to drive the shaft
181 through the action of the gear reducing mechanism
112 and the output shaft 114 therefor.

Mounted upon the shaft 161 intermediate the ends
thereof is a pair of identical cam carrying sieeves 126 and
136. Referring first to the cam sleeve 3120, it is held in
position by set screws 121 and carries thereon a pair of
oppositely directed drive cams 122 and 123 having cam
surfaces shaped as illustrated best in FIGS. 1 and 3 of
the drawings, the cams 122 and 123 being identical in
shape but rotationally displaced 180° with respect to each
other about the sleeve 129, Also formed on the cam sleeve
120 is a pair of guide grooves 124 and 126 which guide
the piston rods 163C and 163B, respeciively. The cam
sleeve 1390 is held in position by set screws 131 and carries
thereon a pair of oppositely directed drive cams 132 and
133 having cam surfaces shaped as illustrated best in
FiGS. 1 and 3 of the drawings, the cams 132 and 133
being identical in shape but rotationally displaced 180°
with respect to each other about the sleeve 139. Also
formed on the cam sleeve 130 is a pair of guide grooves
134 and 136 which guide the piston rods 163D and 163A,
respectively. It further will te noted that the cams 122
and 133 are in the same rotational position with respect
to the shaft 101 and serves to drive the pumps 36C and
30D, respectively, and the cams 132 and 133 are like-
wise in the same rotational position with respect to the
shaft 163 and drive the pumps 36B and 30A, respectively.

The mechanism for forming a driving connection be-
tween one of the drive cams on the shaft 161 and the
associated pump will now be described in detail with par-
ticular reference to FIGS. 3 and 4 of the drawings wherein
the mechanism for the driving of pump 30A from the
drive cam 133 will be described. The piston rod 163A is
guided during the reciprocating motion thereof with the
piston 66A by two guide mechanisms cooperating with
the shank 165A thereof. First of all, the outer end of the
shank 165A has a slot 166A therein providing a pair of
spaced apart arms 167A and 168A that are disposed in
the guide groove 138 on the cam sleeve 130, the sides of
the sleeve 130 defining the guide slot 136 gniding the sides
of the shank 165A during the reciprocating motion there-
of. There further is provided in the shank 165A a keyhole
shaped slot 169A (not shown) like the keyhole shaped slot
169D illustrated to the right in FIG. 1. Passing through
the slot 169A is a shank 170A having an enlarged head
171A on one side of the shank 165A. The shank 176A
also passes through a flange 28 formed integral with the
inner plate 25 and disposed substantially normal thereto
and extending inwardly, the flange 28 having an opening
therethrough for receiving the shank 170A. A nut 172A
threadedly engages the outer end of the shank 170A to
mount it upon the flange 28. An enlargement 173A on the
shank 178A is disposed within the slot 168A of the arm
165A during the reciprocating movement thereof and the
opposed adjacent faces of the flange 28 and the head
171A engage the opposite sides of the shank 165A to im-
part the guiding action thereto. Accordingly, the coopera-
tion of the shank 176A and the guide groove 133 with the
shank 165A serves to guide the piston rod 163A and the
associated piston 60A during the reciprocating movement
thereof during the operation of the pump 3GA.

The flange 164A on the piston rod 163A has a pair of
inwardly directed substantially parallel flanges 175A there-
on which carry a shaft 176A extending therebetween and
suitably secured thereto by lock rings 177A at the opposite
ends thereof. Mounted upon the shaft 176A for pivotal
movement therewith is an arm 186A extending inwardly
therefrom toward the drive shaft 181 and carrying on the
outer end thercof a cam follower 181A in the form of a
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6
roller mounted upon the arm 180A. There further is pro-
vided a spring 182A wrider tension which continually urges
the arm 180A in a counterclockwise direction as viewed in
FIGS. 2 and 4 whereby to move the cam follower 181A
into driving engagement with the drive cam 133.

In order to control the position of the arm 180A and
the associated cam follower 181A, a control circuit 200
is provided including a control solenoid 210A. In order
operatively to mount the solenoid 240A upon the frame,
a bracket 19¢A. is suitably secured to the inner surface of
the inner plate 25 such as by welding and in turn has
connected thereto by means of a screw 191A a U-shaped
frame 214A for the solenoid 216A. The solenoid 210A
is thus mounted above the associated arm 180A and has
the vertical axis thereof disposed generally between the
plane defined by the inner surface of the cam 133 and the
adjacent surface of the shank 165A. Extending down-
wardly from the underside of the solenoid Z10A is the
movable core 215A therefor which carries an outwardly
extending lock ring 217A thereom, a spring 216A being
disposed between the underside of the U-shaped frame
214A and the lock ring 217A, whereby to urge the core
215A downwardly as viewed in FIG. 3. Formed on the
bracket 190A is a laterally extending flange 192A having
an opening therethrough that receives a reduced portion
providing a control member 218A extending downwardly
through an opening in the flange 192A, the lock ring 217A
resting upon the upper surface of the flange 192A in the
de-energized position of the solenoid 2i0A. When the
solenoid 210A is in the de-energized condition so that the
control member 218A extends downwardly to the solid
line position illustrated in FIG. 3, it is in position to en-
gage a cam surface 184A on a flange 183A carried by the
arm 180A, thereby to hold the cam follower 181A in the
retracted position illustrated by dashed lines in FIG. 4
wherein it is out of engagement with the associated drive
cam 133. Upon energization of the solenoid 210A, the
movable armature 215A thereof is drawn upwardly
against the action of the spring 2164 thereby to move the
control member 218A to the upper dashed line position
iltustrated in FIG. 3 and out of engagement with the cam
surface 184A. This permits the spring 182A to pivot the
arm 180A in a couaterclockwise direction as viewed in
FIG. 4 50 as to place the cam follower 121A thereon in
alignment with the associated drive cam 133A. Rotation
of the drive shaft 161 will now cause engagement between
the cam 133 and the cam follower 181A, and due to the
shape of the cam surface on the cam 133, the piston 60A
will be moved from the dashed line position illustrated in
FIG. 4 (the intake position thereof) to the solid line posi-
tion in FIG. 4 (the exhaust position thereof), thereby to
move a predetermined charge or quantity of syrup past
the valve member 55A and outwardly through the con-
nection 54A. Continued rotation of the shaft 101 will
cause the piston 68A to move from the solid line position
illustrated in FIG. 4 to the dashed line position illustrated
therein, thereby to draw a mew charge of syrup from the
connection 44A past the valve member 45A and iuto the
housing 31A.

In order to insure that the cam follower 181A is held
in firm contact with the surface of the associated driving
cam 133, a spring 195A is connected between a hook
196A on the shank 165A and a stud 197A on the bottom
plate 20, the spring 195A being under tension and con-
tinually urging the shank 165A and the connected piston
60A. toward the right as illustrated in FIG. 4 and into the
intake position thereof, and more specifically into the ex-
treme righthand position thereof wherein the flange 164A
is in abutting engagement with the positive stop 70A.

It will be understood that the pumps 39B, 30C and 30D
are all constructed and all operate in a manner Like that
described above for the pump 30A. Accordingly, like ref-
erence numerals in B, C and D series have been applied to
like parts throughout the several figures of the drawings,
and in the interest of brevity the description thereof will
not be here repeated.
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The details of the electrical portion of the control sys-
tem are best seen in FIG. 5 of the drawings wherein it will
be seen that there is provided a pair of input conductors
201 and 202 that are adapted to be connected through
suitable switches and fuses to a 115 volt 60 cycle commer-
cial electrical source. The conductors 201 and 262 supply
operating potentials for the drive motor 110 and the vari-
ous control solencids 216A, 218B, 210C and 216D. As
iltustrated, the control solenoid 219A inchudes a coil 211A
which in cooperation with the movable core 2k5A carry-
ing the control member 218A provides an electromagnet,
the coil 211A having a pair of connections 212A and
213A therefor. Bach of the solenoids 218B, 210C and
210D is constructed and arranged in a like manner, where-
by like reference numerals in B, C and D series, respec-
tively, have been applied to like parts.

The operation of the solencids is controlled by a selec-
tor swiich 220, the selector swiich 220 having four switch
arms 2214, 221B,221C and 221D which are suitably inter-
connected by a push button mechanism diagrammatically
illustrated as at 228 which is of the type wherein one of
the push battons and the associated switch is actuated at
all times, the actuation of a non-actuated push button
serving to move the actuated switch to the non-actuated
position thereof and thereafter to move the associated
switch to the actuated position. As illustrated, the switch
arm 221A has associated therewith a pair of contacts
222 A and 224A between which it is movable and a ter-
minal 225A. in electrical connection therewith. The con-
tact 222A is connected by a conductor 226A to the sole-
noid terminal 212A. The contact 224A is connected by a
conductor 227A. to the contact 225B associated with the
switch arm 221B; and the terminal 225A is connected to
the conductor 281. All of the other swiich arms 2213,
221C and 221D are constructed and connected in a like
manner, whereby like reference numerals in the B, C and
D series respectively, have been applied thereto. Finally,
the terminal 224D is not connected.

A cycle switch 23¢ is provided including a movable
switch arm 231 having a terminal 232 connected thereto
and movable between a pair of switch contacts 233 and
234. The terminal 232 is connected to the input con-
ductor 202; the switch contact 233 is conpected to a
conductor 235 which also connects with the other output
terminals of the various solenoids, such as the output ter-
minal 213A of the solenoid 218A; and the switch contact
234 is connected by a conductor 236 to one terminal
of the drive motor 118. The other terminal 111 of the
drive motor 110 is connected to the input conductor 201.
There further is provided a mechanical connection be-
tween the drive motor 118 and the cycle switch 230 (see
FIGS. 2 and 4); more specifically, the switch 230 is
mounted upon the end plate 12 with the switch arm 231
thereof extending downwardly toward the drive shaft
161 and carrying thereon a roller 237. The roller 237 in
turn engages a cam 238 fixedly secured to the drive
shaft 101 by means of a set screw 239, the cam 238
serving through contact with the roller 237 to move the
switch arm 231 between the switch contacts 233 and 234,
the roller 237 being in contact with a recessed portion
7384 in the cam 238 at the beginning of a cycle of opera-
tion, thercby to place the swiich arm 231 against the
switch contact 233. After only a small amount of ro-
tation of the shaft 101, the roller 237 moves onto a raised
portion 2385 of the cam 238, thereby to move the switch
arm 231 from the switch contact 233 to the switch contact
234, and to hold the switch arm 231 against the switch
contact 234 until the drive shaft 101 has made a com-
plete revolution to bring the recessed portion 2384 under
the roller 237, it being undersicod that a spring (not
shown) within the switch 230 continually serves the roller
237 against the cam 238.

Finally, there is provided a start switch 249 includ-
ing a switch arm 241 having a terminal 242 conpected
thereto and a terminal 243 with which the switch arm
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242 can be moved into contact. The terminal 242 is con-
nected to the input conducior 202, and the terminal 243 is
connected to the conductor 236.

A typical cycle of operation of the pumping system 16
will now be described with special reference to FIG. 5
of the drawings. Before the application of operating po-
tential to the input conduciors 291 and 202, the drive
motor 110 is de-energized and the drive shaft 181 is posi-
tioned such that the cam portion 238a is disposed be-
neath the roller 237, thereby to place the cycle switch
230 in a condition such that the switch arm 231 is against
the switch contact 233; the selector switch 220 has the
push button thereof associated with the switch arm 221A
in the depressed or actuated position thereof so that
the switch arm 221A is against the contact 222A; and the
start switch 248 is open. As a result, all of the solenoids
including the solenoids 219A are de-energized, whereby
the control member 218A is in the lowermost position
thereof and in engagement with the cam surface 184A and
holding the arm I80A in a position such that the cam
follower 181A is out of contact with the drive cam 133.

Upon the application of operating potential to the
input conductors 201 and 202, the solenoid 216A has the
coil 211A thereof energized by a circuit including the
input conductor 201, the switch arm 221A and the con-
ductor 226C to one terminal 212A of the coil 211A; and
from the 213A via the conductor 235, and the swiich
arm 231 to the other input conductor 282. As a result
of energizing the solenoid 210A, the armature 215A there-
of moves upwardly carrying the control member 218A
therewith so as to move the control member 218A out of
engagement with the cam surface 184A on the arm 180A.
The arm 188A is now free to pivot under the urging of
the spring 182A into the operative or driving position
thereof wherein the cam follower 181A is in position to
be engaged by the cam 133.

The user next momentarily closes the start swiich 240
which serves to energize the motor 119 through a circuit
from the input conductor 201 through the motor 1190, the
gonductor 236 and the closed start switch 246 to the other
input conductor 202. Shortly after initiation of the opera-
tion of the drive motor 11§, the drive shaft 162 driven
thereby rotates the cam 238 so that the roller 237 of the
cycle switch 230 is in engagement with the cam portion
238b, thereby to move the switch arm 231 from the
switch contact 233 to the switch contact 234, this serv-
%ng to de-energize the solenoid 218A and to create a hold-
ing circuit for the drive motor 11¢ after the start switch
.240 has been opened, the holding circuit being from the
input conductor 201 through the motor 119 the conductor
236 and the switch arm 231 to the input conductor 202.
After one revolution of the drive shaft 101, the roller
237 on the cycle switch 238 will come into contact with
the cam portion 238a, thereby to move the switch arm
231 from the switch contact 234 to the switch contact
233; this results in de-energization of the drive motor
110 since the start switch 240 is now open.

The pumping system 16 now in condition for the next
cycle of operation thereof, the user first punching one
of the punch buttons on the selector switch 220 to select
the desired flavor of drink, and consequently selecting
which of the switch arms 2214, 221B, 221C and 221D is
to be moved into the associated lower contact to energize
the associated solenoid 216A, 210B, 218C and 218D, re-
spectively. Subsequent application of operating potential
to the input conductors 281-202 followed by a closure
of the start switch 240 will cause another operation of
the pumping system as described above.

From the above it will be seen that there has been pro-
vided an improved metering pump which is operable to
deliver a predetermined precise quantity of a liquid, such
as a flavored syrup, for each cycle of operation of the
pump. More specifically, an improved metering pump has
been provided having an arm with one end thereof
pivotally mounted on the piston of the pump and carrying
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a cam follower on the other end thereof for engagement
with a drive cam, and a control member operative to posi-
tion the arm in a retracted position wherein the cam fol-
lower is out of engagement with the drive cam or in a
driving position wherein the cam follower is in a driving
engagement with the cam, whereby upon operation the
drive shaft carrying the cam, the pump piston is recipro-
cated to cause operation of the pump. The pump further
includes first resilient means such as a spring to urge
the pump piston to the intake position thereof, and a sec-
ond resilient means such as the spring to urge the arm
into the driving position thereof. Preferably an electro-
magnet is provided to position the control member. Fur-
thermore, a pumping system has been shown incorporat-
ing a plurality of the metering pumps therein, a single
drive shaft being provided having a plurality of cams and
a corresponding plurality of pivoted arms and control
members, whereby any one of the plurality of metering
pumps can be selectively operated from the single drive
shaft. Finally, there has been provided an improved elec-
trical control circuit for the pumping system to cause
selective operation of one of the metering pumps.

While there has been described what is at present con-
sidered to be the preferred embodiment of the invention,
it will be understood that various modifications may be
made therein, and it is intended to cover in the appended
claims all such modifications as fall within the true spirit
and scope of the invention.

What is claimed is:

1. A metering pump for delivering a predetermined
quantity of liquid for each cycle of operation of said
pump comprising a frame, a pump housing mounted cn
said frame and having a reciprocating piston movable be-
tween an intake position and an exhaust position, a drive
shaft journaled in said frame for rotation with respect
thereto, a cam mounted on said drive shaft, a single recti-
linearly extending arm having one end thereof pivotally
mounted on said piston and carrying a cam follower on
the other end thereof, and a control member operative to
position said arm in a retracted position wherein said
cam follower is out of engagement with said cam and in
a driving position wherein said cam follower is in driv-
ing engagement with said cam, said drive shaft upon rota-
tion thereof reciprocating said piston beiween the intake
and exhaust positions thereof when said arm is in the driv-
ing position thereof.

2. A metering pump for delivering a predetermined
guantity of liquid for each cycle of operation of said
pump comprising a frame, a pump housing mounted on
said frame and having a reciprocating piston movable be-
tween an intake position and an exhaust position, first
means resiliently urging said piston toward the intake po-
sition thereof, a drive shaft journaled in said frame for
rotation with respect thereto, a cam mounted on said
drive shaft, a single rectilinearly extending arm having
one end thereof pivotally mounted on said piston and
carrying a cam follower on the other end thereof, second
means resiliently urging said arm from a retracted posi-
tion wherein said cam follower is cut of engagement with
said cam toward a driving position wherein said cam
foliower is in driving engagement with said cam, and a
control member movable between a first position holding
said arm in the retracted position thereof and a second
position permitting said second resilient means to move
said arm into the driving position thereof, said drive shaft
upon rotation thereof reciprocating said piston between
the intake and exhaust positions thereof when said arm
is in the driving position thereof.

3. The metering pump set forth in claim 2, wherein
said first means resiliently urging said piston toward the
intake position thereof is a first spring interconnecting
said piston and said frame, and said second means re-
siliently urging said arm into the driving position thereof
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10
is a second spring interconnecting said arm and said
frame.

4. A metering pump for delivering a predetermined
quantity of liquid for each cycle of operation of said
pump comprising a frame, a pump housing mounted on
said frame and having a reciprocating piston movable
between an intake position and an exhaust position, first
means resiliently urging said position toward the intake
position thereof, a drive shaft journaled in said frame for
rotation with respect thereto, a cam mounted on said
drive shaft, a single rectilinearly extending arm having
one end thereof pivotally mounted on said piston and
carrying a cam follower on the other end thereof, sec-
ond means resiliently urging said arm from a retracted
position wherein said cam follower is out of engagement
with said cam toward a driving position wherein said cam
follower is in driving engagement with said cam, a con-
trol member movable between a first position holding
said arm in the retracted position thereof and a second
position permitting said second resilient means to move
said arm into the driving position thereof, and an electro-
magnet coupled to said control member for moving said
control member between the first and second positions
thereof, said drive shaft upon rotation thereof recipro-
cating said piston between the intake and exhaust Posi-
tions thereof when said arm is in the driving position
thereof.

S. A metering pump for delivering a predetermined
quantity of liquid for each cycle of operation of said
pump comprising a frame, a pump housing mounted on
said frame and having a reciprocating piston movable
between an intake position and an exhaust position, a
piston rod fixedly connecied to said piston and journaled
in said frame for driving and guiding said piston, a drive
shaft journaled in said frame for rotation with respect
thereto, a cam mounted on said drive shaft, a single
rectilinearly extending arm having one end thereof pivot-
ally mounted on said piston rod and carrying a cam fol-
lower on the other end thereof, and a control member
operative to position said arm in a retracted position
wherein said cam follower is out of engagement with said
cam and in a driving position wherein said cam follower
is in driving engagement with said cam, said drive shaft
upon rotation thereof reciprocating said piston between .
the intake and exhaust positions thereof when said arm is
in the driving position thereof,

6. Drive structure for a reciprocating pump including
a cylinder and a reciprocating piston therefor movable
between an intake position and an exhaust position to
deliver a predetermined quantity of liquid from the pump
for each cycle of operation thereof, said drive structure
comprising a frame fixedly mounted with respect to the
pump cylinder, a drive shaft journaled in said frame for
rotation with respect thereto, a cam mounted on said
drive shaft, a single rectilinearly extending arm having
one end theréof pivotally mounted on the piston and
carrying a cam follower on the other end thereof, and
a control member operative to position said arm in a
retracted position wherein said cam follower is out of
engagement with said cam and in a driving position
wherein said cam follower is in driving engagement with
said cam, said drive shaft upon rotation thereof recipro-
c“ating the piston between the intake and exhaust posi-
tions thereof when said arm is in the driving position
thereof.

7. Drive structure for a reciprocating pump including
2 cylinder and a reciprocating piston therefor movable
between an intake position and an exhaust position to
deliver 'a predetermined quantity of liquid from the
pump for each cycle of operation thereof, said drive struc-
ture comprising a frame fixedly mounted with respect to
the pump cylinder, first means resiliently urging the
piston toward the intake position thereof, a drive shaft
journaled in said frame for rotation with respect thereto,
a cam mounted on said drive shaft, a single rectilinearly
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extending arm having one end thereof pivotally mounted
on the piston and carrying a cam follower on the other
end thereof, second means resiliently urging said arm
from a retracted position wherein said cam follower is
out of engagement with said cam toward a driving posi-
tion wherein said cam follower is in driving engagement
with said cam, and a control member movable between
a first position holding said arm in the retracted position
thereof and a second position permitting said second re-
silient means to move said arm into the driving position
thereof, said drive shaft upon rotation thereof reciprocat-
ing the piston between the intake and exhaust positions
thereof when said arm is in the driving position thereof.

8. The drive structure set forth in claim 7, wherein
said first means resiliently urging the piston toward the
intake position thereof is a first spring interconnecting the
piston and said frame, and said second means resiliently
urging said arm into the driving position thereof is a
second spring interconnecting said arm and said frame.

9. Drive structure for a reciprocating pump including
a cylinder and a reciprocating piston therefor movable
between an intake position and an exhaust position to
deliver a predetermined quantity of liquid from the pump
for each cycle of operation thereof, said drive structure
comprising a frame fixedly mounted with respect to the
pump cylinder, first means resiliently urging the piston
toward the intake position thereof, a drive shaft journaled
in said frame for rotation with respect thereto, a cam
mounted on said drive shaft, a single rectilinearly extend-
ing arm having one end thereof pivotally mounted on the
piston and carrying a cam follower on the other end there-
of, second means resiliently urging said arm from a re-
tracted position wherein said cam follower is out of en-
gagement with said cam toward a driving position where-
in said cam follower is in driving engagement with said
cam, a control member movable between a first position
holding said arm in the retracted position thereof and a
second position permitting said second resilient means
to move said arm into the driving position thereof, and an
electromagnet coupled to said control member for moving
said control member between the first and second posi-
tions thereof, said drive shaft upon rotation thereof re-
ciprocating the piston between the intake and exhaust
positions therecf when said arm is in the driving posi-
tion thereof.

10. Drive structure for a reciprocating pump includ-
ing a cylinder and a reciprocating piston therefor movable
between an intake position and an exhaust position to de-
liver a predetermined quantity of liquid from the pump
for each cycle of operation thereof, said drive structure
comprising a frame fixedly mounted with respect to the
pump cylinder, a piston rod fixedly connected to the piston
and journaled in said frame for driving and guiding
said piston a drive shaft journaled in said frame for rota-
tion with respect thereto, a cam mounted on said drive
shaft, a single rectilinearly extending arm having one end
thereof pivotally mounted on said piston rod and carrying
a cam follower on the other end thereof, and a control
member operative to position said arm in a retracted posi-
tion wherein said cam follower is out of engagement with
said cam and in a driving position wherein said cam fol-
lower is in driving engagement with said cam, said drive
shaft upon rotation thereof reciprocating the piston be-
tween the intake and exhaust positions thereof when said
arm is in the driving position thereof.

11. A pumping system for delivering a predetermined
quantity of one of a plurality of liquids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhaust position, a
drive shaft journaled in said frame for rotation with re-
spect thereto, a plurality of cams mounted on said drive
shaft, a plurality of single rectilinearly extending arms
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each having one end thereof pivotally mounted on one
of said pistons and each carrying a cam follower on the
outer end thereof, and a plurality of control members op-
eratively associated respectively with said arms and each
operative to position the associated arm in a retracted
position wherein the associated cam follower is out of en-
gagement with the associated cam and in a driving posi-
tion wherein the associated cam follower is in driving en-
gagement with the associated cam, said driving shaft upon
rotation thereof reciprocating the ome of said pistons be-
tween the intake and exhaust positions thereof which has
the associated arm in the driving position thereof.

12. A pumping system for delivering a predetermined
quantity of one of a plurality of liguids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhaust position, first
means resiliently urging each of said pistons toward the
intake position thereof, a drive shaft journaled in said
frame for rotation with respect thereto, a plurality of
cams mounted on said drive shaft, a plurality of single
rectilinearly extending arms each having one end thereof
pivotally mounted on one of said pistons and each carry-
ing a cam follower on the other end thereof, second
means resiliently urging each of said arms from a re-
tracted position wherein the associated cam follower is
out of engagement with the associated cam toward a
driving position wherein the associated cam follower is in
driving engagement with the associated cam, and a plu-
rality of control members each movable between a first
position holding one of said arms in the retracted position
thereof and a second position permitting said second re-
silient means to move said one associated arm into the
driving position thereof, said driving shaft upon rotation
thereof reciprocating the one of said pistons between the
intake and exhaust positions thereof which has the as-
sociated arm in the driving position thereof.

13. The pumping system set forth in claim 12, where-
in said first means resiliently urging said pistons toward
the intake position thereof is a corresponding plurality
of first springs respectively interconnecting said pistons
and said frame, and said second means resiliently urging
said arms into the driving position thereof is a plurality
of second springs respectively interconnecting said arms
and said frame.

14. A pumping system for delivering a predetermined
quantity of one of a plurality of liquids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhaust position, first
means resiliently urging each of said pistons toward the
intake position thereof, a drive shaft journaled in said
frame for rotation with respect thereto, a plurality of
cams mounted on said drive shaft, a plurality of single
rgctilinearly extending arms each having one end thereof
plvotally mounted on one of said pistons and each carry-
ing a cam follower on the other end thereof, second
means resiliently urging each of said arms from a re-
tracted position wherein the associated cam follower is
out ‘of engagement with the associated cam toward a
dr;vgng position wherein the associated cam follower is in
driving engagement with the associated cam, a plurality of
c‘ontrol members each movable between a first posi-
tion holding one of said arms in the retracted position
ti.n?reof and a second position permitting said second re-
sﬂ{e{lt means to move said onme associated arm into the
driving position thereof, and a plurality of electromag-
nets respectively coupled to said control means for mov-
ing the associated conirol member between the first and
second positions thereof, said driving shaft upon rotation
thereof reciprocating the one of said pistons between the
intake and exhaust positions thereof which has the as-
sociated arm in the driving position thereof.
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15. A pumping system for delivering a predetermined
quantity of one of a plurality of liquids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhanst position, a
plurality of piston rods respectively fixedly connected to
an associated one of said pistons and each journaled in
said frame for driving and guiding the associated piston,
a drive shaft journaled in said frame for rotation with
respect thereto, a plurality of cams mounted on said drive
shaft, a plurality of single rectilinearly extending arms
each having one end thereof pivotally mounted on one
of said piston rods and each carrying a cam follower on
the other end thereof, and a plurality of control members
operatively associated respectively with said arms and
each operative to position the associated arm in a re-
tracted position wherein the associated cam follower is
out of engagement with the associated cam and in a driv-
ing position wherein the associated cam follower is in
driving engagement with the associated cam, said driv-
ing shaft upon rotation thereof reciprocating the one of
said pistons between the intake and exhaust positions
thereof which has the associated arm in the driving posi-
tion thereof.

16. A pumping system for delivering a predetermined
quantity of one of a plurality of liquids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhaust position, a
drive shaft journaled in said frame for rotation with re-
spect thereto, a drive motor mounted on said frame and
operatively connected to said drive shaft for causing ro-
tation thereof, a plurality of cams mounted on said
drive shaft, a plurality of single rectilinearly extending
arms each having one end thereof pivotally mounted on
one of said pistons and each carrying a cam follower on
the other end thereof, a plurality of control members op-
eratively associated with said arms and each movabie
between a first position holding the associated arm in a
retracted position wherein said cam follower is out of
engagement with the associated cam and a second posi-
tion positioning the associated arm in a driving position
wherein the associated cam follower is in driving engage-
ment with the associated cam, a plurality of electromag-
nets operatively coupled respectively to said control mem-
bers for moving the associated control member between
the first and second positions thereof, and a control circuit
interconnecting said drive motor and said electromagnets
for selectively actuating one of said electromagnets and

10

15

20

25

30

35

40

45

50

14

operating said drive motor to cause rotation of said drive
shaft thereby reciprocating the piston associated with the
energized electromagnet between the intake and exhaust
positions thereof.

17. A pumping system for delivering a predetermined
quantity of one of a plurality of liquids from a supply
thereof for each cycle of operation of said system com-
prising a frame, a plurality of pumps mounted on said
frame and each including a reciprocating piston movable
between an intake position and an exhaust position, a
drive shaft journaled in said frame for rotation with re-
spect thereto, a drive motor mounted on said frame and
operatively connected to said drive shaft for causing ro-
tation thereof, a plurality of first cams mounted on said
drive shaft, a plurality of single rectilinearly extending
arms each having one end thereof pivotally mounted on
one of said pistons and each carrying a cam follower on
the other end thereof, a plurality of control members
operatively associated with said arms and each movable
between a first position holding the associated arm in a
refracted position wherein said cam follower is out of en-
gagement with the associated first cam and a second posi-
tion positioning the associated arm in a driving position
wherein the associated cam follower is in driving engage-
ment with the associated first cam, a plurality of electro-
magnets operatively coupled respectively to said con-
trol members for moving the associated control member
between the first and second positions thereof, a second
cam mounted on said drive shaft, a control switch for
said drive motor mounted adjacent to said second cam,
and a control circuit interconnecting said drive motor and
said control switch and said electromagnets for selectively
actuating one of said electromagnets and to energize said
drive motor to cause rotation of said drive shaft thereby
reciprocating the piston associated with the energized
electromagnet between the intake and exhaust positions
thereof and thereafter operating said control switch to
de-energize said drive motor.
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