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1

- This invention relates to liguid dispensing ap-

paratbus, and concerns more particularly systems
and apparatus for dispensing liguids such as
gasoline from a central pumping station to a
plurality of individual and selectively operable
outlets.

It is an object of the invention to provide an
apparatus and system of the foregoing type, of
improved construction and improved operating
charaeteristics.

More specifically stated it is an object of the
invention to provide an improved pumping ap-
paratus and system of the foregoing type of
simplified construction; minimized power con-
sumption; and incorporating improved control
means for effecting the control of a common
pumping meaans from any of a plurality of de-
livery stations, without interference from other
stations, and in accordance with the desired pre-

requisite conditions of operation existing at such ¢

station.

A further object of the invention is to provide
in a system and apparatus of the foregoing type,
an improved arrangement of parts for reducing
costs, and for simplifying operations of replace-
ment and repair, as may be required.

Various other objects, advantages and features
of the invention will be apparent from the fol-
lowing specification wherein certain preferred
embodiments are set forth for illustrative pur-
poses.

In the drawings, wherein like reference nu-
merals refer to like parts throughout:

Fig. 1 is a general assembly view, schematic
in form, of a gasoline dispensing system or ap-
paratus constructed in accordance with and em-
bodying the principles of the present invention;

Pig. 2 is a side elevation, with parts broken
away, of the apparatus at one of the delivery
stations;

Fig. 3 is a view of the pumping unit, and asso-
ciated parts;

Fig. 4 is an enlarged illustrative view of a part
of the control apparatus incorporated in each
of the delivery stations or units;

Fig. 5 is an illustrative view of a flow control
apparatus, also incorporated as a part of each
delivery unit;

Hig. 6 is a transverse sectional view of the
structure of Fig, 5 taken as indicated by the line
§—08 thereof;

Fig. 7 is a view of a control device or relief
valve, incorporated as a part of the pumping
unit;

Fig. 8 is an electrical diagram for the circuit;

Figs. 9 and 10 are detail views showing the
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mounting of cerfain control electremagnets, in-
corporated as a part of the electrical circuis,
Fig. 10 being a sectional view taken on the line
18—18 of Fig. 9;

Figs. 11 and 12 are views generally similar to
a part of Fig. 8, but illustrating modified em-
bodiments of the invention;

Figs. 13-16 are views illustrating an automatic
register reset mechanism, for use in the struc-
ture; Fig. 14 being a sectional view on the line
{8—14 of Fig, 13; Fig. 15 being an enlargsd de-
tail of a part of the mechanism of Fig. 14, and
Fig. 16 being an electric circuit diagram; snd

Figs. 17-20 are views ilustrating a modified

¢ arrvangement for varying the volumetric pump-

ing capacity of the system; Fig. 17 being a partial
view similar to Fig, 3; Fig. 18 being a sectional
view on the line 8—i{8 of Fig. 17; Fiz. 19 being
an enlarged detail view of certain electromagnets
forming a part of this structure, and Fig. 20
being a wiring diagram thereof.

In the drawings the invention has bheen iilus-
trated in connection with a system for dispensing
gasoline, for use with automobiles or the like, as
the invention in certain of its aspects is particu-
larly adapted to such use. It is to be understood,
however, that the invention, in various of its
aspects and principles, may be adapted for other
uses and purposes including the dispensing of
other types of liquids for various uses and pur-
boses as may be required.

Referring more specifically to the drawings,
and first to the embodiment of the invention illus-
trated in Figs. 1-10, in Fig. 1 there is shown &
gasoline dispensing system or apparatus compris-
ing, in general, a supply source or underground
tank 1§ having a pumping unit {2 for supplying
gasoline to a plurality of delivery cutlets or units
{4 by means of a series of conduits as indicated
at 16, there being ten such delivery outlet sta-

- tions or units provided in the particular em-

bodiment shown. As will be understood, the out-
lets 14 may be associated with the usual delivery
islands 8 juxtaposed to an attendant’s building
20, as in the usual automobile service or flling
station. .
Each of the several delivery units {4 may be of
the same construction, the apparatus incorpo-
rated in each of such unifs being illustrated in
Figs. 2, 4, 5 and 6. As shown, each delivery unit
comprises a housing 22 into which is directed the
discharge end of the gasoline supply pipe or con-
duit {§. The pipe 16 leads to a meter 24 of any
suitable construction, the discharge from the
meter passing through a pipe 28, a flow controller
28, a pipe 88, a shut-off control valve 82, and a
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pipe 34 to the usual dispensing hose 26 angd asso-
ciated delivery nozzle as indicated at 38. The
meter 24 is provided with the usual fluid propelled
drive shaft 48 arranged to actuate a volume reg-
ister 42 and a cost register as indicated at 44, the
latter being actuated through the intermediary
of a variator or price change mechanism as indi-
cated at 46. The details of the register and vari-
ator form no part of the present invention except
in so far as they enter into combination with the
other elements of the apparatus shown; it being
noted, however, that both registers are arranged
to be simultaneously reset by means of a reset
shaft 48 provided with an operating handle §g,
certain interlock connections for which will be
subsequently described.

As best shown in Figs. 2 and 4, the nozzle 38 is
adapted to be supported upon a hose hook §2
mounted upon the frame or housing 22 by means
of a pivot pin 54, and arranged hy means of a pin
and slot connection 88 to effect the actuation of
a lever B8 pivoted to the housing as indicated at
60. One end of the lever 58 is arranged by means
of a pin and slot connection 62 to effect the actu-
ation of a vertically reciprocable control and in-
terlock member or bar §4. As shown in Fig. 2,
this bar is guided for vertical reciprocation by
means of suitable guides as indicated at €6 and
68, carried as a part of the main frame or casing
structure.

In operation, to effect the dispensing operation,
the attendant removes the nozzle 38 from its
support hook 52, and then raises the hock or a
lever associated therewith in the usual manner.
It will be seen that by reason of the connections
described, as the hook 52 is raised, the arm or
lever 58 will be shifted clockwise a predetermined
distance thus imparting a predetermineqd lifting
movement to the control bar 64. At the end of
the dispensing operation, as the nozzle is restored
to its hook support, the control bar 62 will be re-
stored downwardly to normal position. The noz-
zle 38 is supplied with the usual manually oper-
ated control valve 78 by means of which the flow
of the gasoline outwardly through the nozzle may
be regulated and controlled in the usual manner,
as will be understood.

Referring further to Fig. 4, it will be seen that
the lower end of the control bar 64 is provided
with an extension or arm 72 connected at its
lower end to one end of a tension spring 74 the
opposite end of which is connected to one end
of a motor switch arm 76 suitably pivoted upon
the frame or casing 22 by means of a pivot pin
as indicated at 78. As the controel bar 64 is raised
and lowered, the spring 74 effects the snap shift-
ing of the switch arm 7€ between a pair of abut-
ment pins 80 and 82, the switeh arm being
adapted, when in lowered position, to effect the
closing of a pair of switch contacts 84 associated,

respectively, with electrical conductors or wires -

86 and 88. The closing of switch contacts 84
effects the energization of the pump motor by
means of connections later to be described. The
arrangement of the spring 74 is such that the
switch arm 7§ is not moved to switch closing posi-
tion until the control bar 84 has moved upward-
1y a substantial distance of its travel. Similarly
the switch is not opened until the control bar
has been restored downwardly a substantial dis-
tance of its travel, at the end of the dispensing
operation. It will thus be seen that one func-
tion of the control bar 64 is to effect the opening
and closing of the motor control switch 84, in
predetermined manner.
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As also shown in Fig. 4, the control bar 64 is
provided with a notch or projection 39 adapted
for cooperation with the plunger armature 92 of
a repulsion electromagnet 84 which is arranged
to be energized from a pair of electrical condue-
tors or wires as indicated at 86 and 88. Normal-
ly the armature 82 is urged by a compression
spring 158 into the position shown wherein it is
withdrawn from engagement with the bar projec-
tion 88, thus permitting the control bar 64 to be
raised upon the lifting of the hose hook 82, as
previously deseribed. However, upon energiza-
tion of the electromagnet 84 ifs armature 92 is
projected into overlying position over the projec-
tion 98 so that the control bar 64 cannot be
raised. It will thus be seen that a second func-
tion for the control bar §2 is to prevent the lift-
ing of the nozzle hook, and the actuation of
switch 84, whenever the electromagnet 94 is en-
ergized. The function and purpose of the elec-
tromagnet, and the means for effecting its con-
trolled energization will be later described.

As further shown in Fig. 4, the upper end of
the control bar 8% is arranged by means of a
pin and slot connection {02 to effect the opera-
tion of a valve arm (84 associated with the shut-
off valve 32, previously described. This shut-off
valve may be of any suitable construction, suffice
to say that the valve will ke moved to fully open
position so as to permit liquid fluid through the
associated pipes 38—34 whenever the control bar
64 is raised sufiiciently to close the switch struc-
ture 82. Normally, when the parts are in the
position shown in Fig. 4, the valve is closed and
liguid flow through the dispensing hose is pre-
vented unless and until the control bar &4 is
raised. It will thus be seen that a third function
of the control bar is to preclude the dispensing
of the liquid gasoline, unless the bar is raised by
actuation of the hose hook, in the proper manner.

As still further shown in Fig. 4, means is pro-
vided for preventing the raising of the control
bar 86 unless and until the register mechanism
has been reset, after each dispensing operation.
More particularly, the register reset shaft 48 is
provided with a gear as indicated at 10§ hav-
ing meshing engagement with a gear 198 fixed to
a cross shaft {16 suitably journalled in the frame
casing 22. The shaft 148 also carries a gear 12
having meshing engagement with a rack 114
which is longitudinally slidable through a guide
bracket as shown at {{6. A depending arm or
projection of the bracket is fastened to one end
of a tension spring {18, the opposite end of which
is connected to one end of a pawl (20 pivoted
upon the frame as indicated at 122, the upper end
of this pawl having engagement with a series
of ratchet-like teeth 124 provided on the lower
edge of the rack {14 along a predetermined por-
tion of the length thereof.

The register reset mechanism may be of any
suitable approved type, and in the embodiment
illustrated may for example he of the notched
shaft type wherein the register wheels are reset
by imparting substantially one revolution of
movement to the rezet crank 50, after which the
crank is restored to normal position against
a stop pin as indicated at 125. By reason of the
gear connections provided, as the crank 50 is op-
erated forwardly to reset the register wheels, the
rack {14 is shifted to the right from the position
shown in Fig. 4 a predetermined distance, the
rack being then restored leftwardly to the po-
sition shown as the reset crank 59 is restored to
normal position after the resetting operation.
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The pawl 120 and cooperative rack teeth 124 act
as a full stroke mechanism compelling a com-
plete stroke of travel of the rack to the right be-
fore it can be restored, after movement of the
rack has once been initiated, as will be under-
stood.

The inner end of the rack !4 carries an abut-
ment arm {28 pivoted to the rack as indicated
at 130 and nermally urged upwardly by a ten-
sion spring {32 info engagement with a rack car-
ried stop pin 184. The end of the arm 128 is ar-
ranged to abut a pin 136 carried by a locking
arm (38 which is pivotally mounted upon the
control bar 64 as indicated at 148, and which is
urged in a clockwise direction by a tension spring
as indicated at {42, there being a stop pin [44
carried by the control bar for limiting such elock-
wise movement of the locking arm. When the
locking arm 88 is held by the abutment arm {28
against the action of spring 142 and away from
the stop pin 44, in the position shown in Fig. 4,
the arm 38 is disposed remote from a fxed
frame abutment 148 so that the control bar §4
may be raised. It will be seen that this position
of the parts is assumed as the resetting of the
register is completed, and as the rack 114 is
shiited leftwardly into the position shown.

As the control bar 84 is raised, and after the
upper end of the locking arm {38 has passed the
frame abutment 148, pin 138 is raised above the
end of the abutment arm 128, whereupon the
locking arm {38 moves clockwise a predetermined
distance into contact with the stop pin 144. As
the control bar 64 is lowered at the end of the
dispensing operation the pin 136 engages the up~
per suriace of the abutment arm 128 moving it
dowawardly, thereby rendering the abutment
arm ineffective, and permitting the locking arm
{38 to engage underneath the frame ledge [46.
By this means the control bar 64 is prevented
from being again raised until the register has
been reset, whereupon the abutment arm 1§28
again becomes operative to move the locking arm
£38 to non-locking position. It will thus be seen
that at the end of a dispensing operation, when
the control bar 84 has been lowered, it cannot
be again raised to close switch &4 or open valve
32, until the associated register mechanism has
been reset.

Means is provided for preventing the voly-
metric flow through the dispensing I'ne of ahy
delivery unit 14 from exceeding a predetermined
value. Such means comprises the flow controller
28 and is illustrated in Figs. 5 and 6. The flow
controller comprises a pipe-like body 148 inter-
posed between the pipes 28 and 36, this body car-
1ying a gate valve 180 which is suitably pivotally
mounted upon the body as indicated at 152. The
gate valve is normaliy urged by gravity into en~
gagement with a support ledge as indicated at
184, and the arrangement is such that the valve
is moved upwardly or counterclockwise as shown
in ¥Fig. 5 in proportion to the volumetric liguid
fiow through the flow controller structure. An
arm 158 is connected for movement with the gate
valve, this arm having a pin 58 operable within
a slot 169 formed in the upstanding ear 162 of &
pericrated slide valve {64. This slide valve is
shiftable laterally within the body 148 between
predetermined limits, the slide valve lying upon
and being shiftable over s perforated trans-
versely extending wall {188 formed as a part of
the body !48. The slide valve 184 is further
guided in its movements by reason of its engage-
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ment under a pair of guide pins or other suit—
able guide means, as indicated at 158.

When the parts are in normal position, as
shown in Fig. 5, the perforations of wall {66
and of the slide valve 164 are in alignment, so
that relatively unrestricted fiuid flow through the
controller is permitted. Slot 158 is 50 shaped that
as the gate valve 188 and associated arm 156 are
shifted counterclockwise up to a predetermined
distanee, no movement is imparted to the slide
valve 164, However, when the volumetric liquid
flow threcugh the controller exceeds a predeter-
mined value, resulting in an excessive opening of
the gate valve 158, the slide valve §84 ig shifted
so that its perforations are cut of alignment with
those of the fixed wall 68, thus throttling the
fluid fiow and preventing such fiow beyond the
breset or predetermined value. The purpose of
the flow controller structure will more particu-
larly appear hereinafter.

The pump structure, ang associated parts, are
illustrated in Figs. 3 and 7. The supply tank
or reservoir 18 as illustrated in Fig. 3, is suitably
disposed beneath the ground level $78, the tank
being adapted to contain a supply of gasoline to a
level for example as indicated at §72.

A positive displacement pump {74, such as a
gear pump or the like, which may be of any
suitable construction, is arranged to be driven by
an electric driving motor {78, The pump and
motor are disposed within an explosion-proof
housing {78, this housing heing hung from a sup-
port plate {88 by means of a conduit {82 through
which the electric wires to the motoy may extend
and a pipe {84 which forms the outiet conduit
from the pump. The support plate 183 is suit-
ably bolted to the top of the tank {8, as shown.

The pump inlet pipe or conduit is illustrated
at 185, sald pipe having an associated strainer
188, the length of the pipes 182 and 83 being
such that the inlet end of the intake pipe extends
substantially to the bottom of the reservoir., A
check valve {80, of suitable construction, ig dis-
posed in the discharge line 184 leading from the
pump.

The upper end of the discharge pipe {84 is
connected by means of a flange structure (82
to a header or distributor §84 by which the
bumped liquid is deliverad to the several delivery
unit supply conduits 8. Upon removal of the
cover 186, and disconnection of the flange {983,
it will he seen that the support plate (80 to-
gether with the housing 178 and the barts asso-~
ciated therewith may be withdrawn as a unit
from the tank {8, for purposes of replacement
and repair. The plate (89 carries g switch box
198 for the various motor assceiated electrical
controls, presently to be deseribed.

The upper end of the pump discharge conduit
184 has s relief valve 208 associated therewith,
this relief valve being arranged to discharge into
& discharge conduit 282 which empties back into
the bottom of the undersround tank. Referring
to Fig. 7, the relief valve 288 more specifically
comprises a casing 284 having g relief valve mem-
ber 26§ therein urged by a compression spring
268 into seating position so as to normally tend
to block liguid discharge from the conduit 184. A
manual adjustment serew is provided, as indi-
cated at 249, so as to adjust the tension of the
spring, and thus the relief pressure of the valve.

The speed of the driving motor 17§ and the
volumetric displacement of the pump 174 are
such, in respect to the capacities of the several
flow controllers 2§, that under all conditions of
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operation when the pump is in motion, more
liquid is pumped thereby than passes outwardly
through the one or more delivery units {4 which
may be in operation. Accordingly whenever the
pump is ih operation the relief valve 2088 is open,
to divert the fluid differential, for a purpose as
will subsequently appear. Preferably the spring
288. is sufficiently long and is of such structure so
that its tension is not materially changed by the
various shifted positions of the relief valve 2086.
By this means the relief pressure of the valve, as
adjusted by the screw 218, remains substantially
constant regardless of the quantity of liquid which
is diverted through the relief valve structure.

Referring to Fig. 8, the several switch structures
84 previously described, for the several delivery
units 14, are shown connected by means of their
supply wires 88 to a common supply line 212
adapted for connection to one of the supply lines
of a suitable source of 3-phase A. C. power sup-
ply. The switch connected wires 83 lead respec-
tively to electromagneis as indicated at 214a,
244b, 2i4c, et cetera, there being one electromag-
net for each switeh structure, and each electro~
magnet being provided with a return wire 245
Jeading to a common line 2{8 returning to the
source of supply. It will be seen that by reason
of the connections provided the closing of any
switch 84 results in the energization of its asso-
ciated electromagnet.

The several electromagnets are ail mechanical-
ly interconnected in a manner as best indicated in
Figs. 9 and 10. More particularly, the end elec~
tromagnet 214a is bolted or otherwise fixed to a
track frame 223, the remaining electromagnets
214b, 2i4c, et cetera, being slidably mounted upon
the track structure as shown. The armature 22%¢
operable by the electromagnet 2{da is fixed to
or formed as a part of the electromagnet body
2{4b. Similarly the armature 2%Z2b actuated
by the electromagnet 2{4d is formed as a
part of the electromagnet body 2ide, this
arrangement being duplicated along the en-
tire line of electromagnet structures. REach
electromagnet body carries a pin as indicated at
228 and each electromagnet armature is provided
with a cooperable slot as indicated at 226, the
arrangement thus being such that upon the ener-
gization of any electromagnet, its associated ar-
mature is drawn into the magnet or shifted to the
right as seen in Fig. 8 a distance equal to the
length of the slot 226. If several electromagnets
are simulianeously energized the armature move-
ments will be cumulative, as will be understood.

The armature 2287 of the end electromagnet
2147 is formed as an extension of a switch block
228 which is normally urged by means of a ten-
sion spring 230 against a stop 232, as shown in
Fig. 8. When the switch block is in such position,
all of the electromagnets 2i§ are deenergized,
and the several pin and slot connections are in
their extended or release positions, as shown. It
will be seen that by reason of the structures de-
scribed, the energization of any one electromag-
net 214 will impart one step of movement to the
switch block 228 against the action of spring 238.
The simultaneous energization of two electromag-
nets will impart two steps of movement to the
switeh bloek, et cetera, regardless of which of the
electromagnets may be energized.

The switch block 228 carries three contact fin-
gers 234, 235 and 238 individually electrically con-
nected to the 3-phase power line, and adapted,
respectively, for cooperation with & plurality of
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8
contacts 234a-d, 236a-d, and 238a-d associated

ith the windings of the pump drive motor 178.
This motor may for example be a multi-speed
polyphase squirrel-cage motor of the type re-
ferred to in the “Standard Handbook for Electri-
cal Engineers,” seventh edition, 1641, section
7-241 (page 717). Such motors, as commercially
available, may have two windings, and two speeds
for each winding, giving four definite speeds of
operation in predetermined speed ratio. The mo-
tor wiring is diagrammatically indicated in Fig.
8, suffice to say that when the contacts 234a, 238a
and 238q are energized the motor is given its first
or lowest speed of cperation; when the contacts
334D, 2360 and 2380 are energized the motor is
given its next higher or second speed of operation;
when the contacts 234c, 236c and 238¢ are ener-
gized the motor is given its next higher or third
speed of operation; and when the contacts 234d,
2364 and 238d are energized the motor is given
its highest or fourth spead of operation. It will
thus be seen that energization of any one electro-
magnet 2§14 (regardless of which one) energizes
the pump motor {75 and imparts thereto a first
speed of operation. Energization of any two elec-
tromagnets 2{4 causes the motor to operate at its
second speed, energization of any three electro-
magnets causes the motor to operate at its third
speed, and energization of any four electromag-
nets causes the motor to operate at its fourth or
highest speed, with resulting variations in the
volumetric delivery of the pump.

AS previously stated, the four motor speeds are
w0 arranged in reference to the volumetric ca-
acity of the pump, that the pump delivers more
asoline when operating at its lowest speed than
rmay be passed through one flow controller 28.
Ab second motor speed the pump delivers more
gasoline than can be passed through any two
controliers 28. At third motor speed the pump
delivers more gascline than can be passed
through any three flow controllers 28; and at
{fourth motor speed the pump delivers more gaso-
line than can be passed through any four flow
controllers 28, even if the four associated nozzle
valves are fully open. By this means it is insured,
as previously seb forth, that the relief valve 268
shall be open at all times during pump operation.

Referring further to Fig. 8, it will be seen that
when the switch 228 has moved four steps the
arm 238 thereof engages a contact 248 which is
connected hy means of the wire 88 with the sev-
eral electromagnets 84 associated with the several
delivery units, as previously described. The elec-
tromagnets are all connected in parallel between
the supply wire 86 and the return wire 88 leading
back to the power source, so that upon closure
of the switch 238—248 all of the cleciromagnets
94 gre simultanecusly energized. Accordingly it
will be seen that afier any four eleciromagnets
244 have Leen energized operation of the control
bars 64 asscciated with the remainder of the de-
livery units {4 is prevented

It is believed that the operation of the system
will be apparent from what has heretofore been
set forth. It will be seen that provided the asso-
ciated register has been properly reset from the
preceding dispensing cperation, the hose hook 52
of any delivery unit may be raised so as to close
the switch 84 associated therewith, resulting in
the energization of the associated electromagnet
244, Bimultaneously, as the hose hook is lifted,
the control valve 32 associated with the delivery
unit is opened. The raising of one hose hook
imparts a first speed of operation to the pump,

23
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the raising of two hose hooks imparts a second
speed of operation to the pump, et cetera, until
four hose hooks may have been raised. There-
after, the raising of further hose hooks is pre-
vented, and the valves 32 associated with such
units preclude the delivery of gasoline therefrom
even though the pump motor is in operation. At
all motor speeds, and under all conditions of op-
eration, the relief valve 209 remains open, as has
been previously described. Accordingly a con-
stant pressure, corresponding to the setting of the
control handle 218, is maintained in the pump
line 184 angd in the associated header 184 regard-
less of variations in the amount of gasoline which
the attendant may permit to pass through the
nozzle valve of any delivery unit. More par-~
ticularly, as the attendant at one gelivery unit
may open or close or otherwise vary the position
of his nozzle discharge valve, the relisf valve 205
merely diverts more or less of the pump delivery,
but without changing the pressure in the header
£84 so that variations in flow through other de-
livery units is avoided. By this means there will
be no pressure surge in the dispensing hose of
any delivery unit, regardless of what is taking
place at the other units in the system. At the
same time the power consumed by the pump
motor is maintained at a minimum, depending
upon the demands of the system. Due to the
positioning of the pump at the base of the storage
reservoir vacuum conditions upon the gasoline
are avoided and the presence of air and gas elim-
inators is unnecessary. It is to be understood,
however, that the pump may be variously posi-
tioned and that air and gas eliminators may be
provided in the usual manner, if desired. For
example, if the pump and its drive motor were
disposed externally of the supply reservoir, a
single air eliminator of conventional tyre could
be disposed on the outlet side thereof to eliminate
and return vapor and accumulated air to the sue-
tion side of the pump; or individual air elimina-
tors with appropriate refurn lines couid be ar-
ranged in each delivery wunit, in advance of the
meter thereof.

While the fiow controllers 28 have been hereto-
fore described, for controlling the maximum flow
rates through the several delivery units, it is to
e understood that in certain instances such con-

trollers may not be needed, the pipe sizing and

like factors heing relied upon to limit the maxi-
mum rates of fow.

In Fig. 11 an embodiment is illustrated sub-
stantially similar to that previcusly described
except that in this instance the energization of
two of the electromagnets 204 is required to
effect a change of motor speed, and further
delivery units are blocked from actuation only
after eight of such units have been placed into
operation. The structures are the same as pre-
viously described except that the motor switch
contacts are in this instance in the form of slight-
ly elongated segments or blocks 250. The first set
of switch blocks is engaged upon the energiza-
tion of cone electromagnet 214, such engagement
being maintained when two electromagnets are
energized. The energization of three electro-
magnets causes the second set of switch bloeks to
be engaged, which engagement is maintained if
four electromagnets are energized. The energiza-~
tion of either five or six electromagnets causes
the third set of switch bloeks to be engaged, and
the energization of seven or eight switch blocks
causes the fourth set of switch bloeks to be en-
gaged. The energization of more than eight
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10
electromagnets is precluded by the switch contact
248, and associated parts, as previously described.

As will be understood, the motor speeds and
bump capacity are such that at all times the
pump delivers more gasoline than can pass
through the flow controllers of the maximum
number of delivery units operative corresponding
to each pump speed, so as to maintain the pump
relief valve open at all times. The arrangement
of Fig. 11 may result in slightly higher power
consumption, as for example when one, three,
five or seven delivery units are in operation. The
arrangement of Fig. 11, however, permits a
greater number of delivery units to be operative
at one time,

In Fig. 12 an arrangement is shown wherein
a single speed motor {78a is employed, energized
by means of switch blocks as indicated at 254
which are sufficiently elongated so that the fingers
of the switch member 228 are caused to engage
therewith upon the energization of any one elec-
tromagnet 214, and to be maintained in engage-
ment therewith regardless of the energization of
additional electromagnets. In this instance the
motor size and speed and the capacity of the
pump are such as to cause excess gasoline to be
pumped for diversion through the relief valve,
regardless of the number of delivery units in
cperation up to the limit of the cutout switch 249,
The position of this switch determines the maxi-
mum number of delivery units which may be
simultaneously energized, as in the embodiments
previously described.

In Figs. 13-16 an automatic means for effect-
ing the resetting of the register is set forth, in
substitution for the manual hand crank 58 pre-
viously described. As shown, the reset shaft
480, corresponding to the shaft 48 previously de-
geribed, is somewhat shortened and journalled
at its end in the casing 22, as shown.

In addition to the gear 188, shaft 48¢ is also
provided with a spur gear 258 adapted to mesh
with a rack 262 suitably supported for recip-
rocatory movement by the frame casing. The
end of the rack is formed as the armature for g
solenoid 264, the arrangement being such that
as the solenoid is energized, the rack 262 is drawn
upwardly as seen in Fig. 14, against the action
of a compression spring as indicated at 288.

Referring more particularly to Fig. 15, it will
be seen that there is provided a switch push
button 288 arranged when depressed to pivot a
switch arm 278 in a counter-clockwise direction,
this switch srm carrying a switch block 272 co-
operable with switch contacts as indicated at 274
in such manner that as the switch arm is de-
pressed the switch contacts are closed. A supply
line 276 is connected to one of the switch contacts,
the other switch contact being interconnected by
means of a wire 278 with one end of the winding
of the electromagnet 264. The other end of the
electromagnet winding is connected to g wire
288, the supply connections for which will be
later described. -

The switch arm 272 is normally urged out-
wardly or in a clockwise direction by means of
a tension spring £82, there also being a compres-
sion spring as indicated at 284 interposed be-
tween the switch arm and g flange of the push
button shaft, so as to normally hold the parts in
the position shown in Fig. 15. The spring 282 is
stronger than the spring 284 so that the end of
the push button and the switch arm are normally
maintained in engazement as shown.

A pawl 288, suitably pivotally mounted upon
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the support casing, is normally urged by a ten-
sion spring 289% against a frame stop pin 298.
The pawl is arranged to catch the switeh arm
278, when the latter is depressed, as as to main-
t2in the switch contacts 274 closad, until the pawl
is released by being engaged by the end of the
rack armature 262 as the latter is projected
through a full stroke of travel by the electro-
magnet, or upwardly as seen in Fig. 15.

It will be seen that by reason of the connec-
tions described, as the push button 268 is de-
pressed, the switch arm 278 will be correspond-
ingly shifted to close the switch contact 274. As
will presently appear, the closing of these switch
contacts effects the energization of electromag-
net 264 which thereupon draws the rack arma-
ture 262 upwardly as seen in Fig. 15. The latch
pawl 286 maintains the switeh closed until such
time as the rack has completed its full stroke
of movement. More particularly, if the oper-
ator only momentarily depresses the push button
263, the latter will be restored upon release by
the compression spring 284, but the switch arm
273 will remain actuated until the pawl 285 is
engaged by the rack armature, as described. BY
this means it is insured that the electromagnet,
when once energized, will not be deenergized
until the rack armature has completed its fuil
stroke of movement. As the pawl 280 is en-
gaged, and assuming that the attendant has re-
leased the push button, the switch arm 270 will
be returned by its restoring spring 282, opening
the switeh and deenergizing the electromagnet.
The rack armature thereupon returns to normal
position under actuation of its restoring spring
268.

As shown in Fig. 14, shaft 48a is preferably
provided with a further gear 265 engageable with
a rack 287, the end of which carries a piston 289
operable within an oil filled cylinder 274 suit-
ably carried by the frame. Piston 239 is pro-
vided with orifices as indicated at 273, the piston
thus constituting a dash pot to limit the speed
of operation of shaft 48e¢ in its rotative move-
ments in both directions.

The rack 262, being in geared engagement with
the reset shaft, effects the actuation thereof in
the same manner ags previously described in ref-
erence to hand crank operation. The full stroke
mechonism $20-~{24, previously described, in-
sures a full stroke of movement of the rack in
both directions: and as has heen nreviously de-
scribed, the control bar 84 cannot be raised to
effect a dispensing operation until the resetting
has been compbleted. As previously menticned,
any suitable reset means for the register wheels
may be provided, such for example as set forth
in the copending application of Richard R.
Trexler, Serial No. 659,299, filed April 3, 1946, now
Patent No. 2,592,622, issued April 15, 1952, en-
titled “Liquid Dispensing Apparatus,” the rack
282 herein being functionally similar to the rack
286 illustrated in Fig. 10 of said case.

In Fig. 16 the circuit for energizing the sole-
noid 254, at each delivery unit, upon closing of
the associated switch 274 is illustrated. It will
be seen that the wire 278 for each unit is con-
nected with a common supply wire 292 inter-
connected with the power line Lsz; whereas the
wire 288 for each unit is connected to a common
supply line 294 interconnected with a power line
Ts. By this means, as each switch 274 is closed
the associated electromagnet 284 is energized.

Referring to Figs. 17-20, an arrangement is
illustrated for varying the volumetric output
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12
of the pump by changing the pump displace-
ment, rather than by varying the speed of the
driving motor as previously set forth.

Referring to Fig. 17, in this instance the pump
drive motor as indicated at {78a is preferably
a2 single speed motor, as previously described in
reference to Fig. 12; whrereas the pump struc-
ture as indicated at !7ée is of the variable dis-
placement type.

Any suitable form of variable displacement
pump may be employed. For convenience, the
pump structure is illustrated as being of the type
shown in the patent to Ernst No. 1,719,693, dated
July 2, 1929, and designated therein by the ref-
erence character S. As explained in said patent,
this pump is of the multiple piston type, the pump
displacement being variable by the manipulation
of a manual controel handle extending externally
of the pump casing, and designated in the patent
by the reference numeral 28 Such control
handle is designated in Figs. 17 and 18 herein by
the reference numeral 308.

In accordance with the present invention the
manual control lever 230 is normally urged by a
tension spring 282 in a cleckwise direction as
seen in Fig. 18 against a suitable stop pin, in which
position the pump has zero delivery displacement.
The shifting of the control lever in a counterclock-
wise direction prosressively increases the pump
displacement, in accordance with the magnitude
of the shifting movement.

A series of electromagnets as indicated at 36éaq,
384b, 384c, et cetera, is provided, there being
five such electromagnets in the particular em-
bodiment shown, arranged when energized to
actuate the lever 328 through different distances
of travel. More particularly, as shown in Fig. 19,
each electromagnet is provided with an armature
as indicated at 3088a, et cetera, each armature
being intercennected with the lever 349 by means
of a pin and slot connection asshown. Each elec~
tromagnet when energized is adapted to pull upon
its associated armature, so as to project the lever
580 to the left, as seen in Fig, 19. By means of
a pin and slot connection as indicated at 308
the armature 2B6g is limited to a distance of
movement one-fifth that of the armature 20Ge;
the armabure 328b is limited o a distance of
movement two-fifths that of the armature £8%e;
the armature 388c is limited to 2 distance of move-
ment three-fifths that of armature 886e; and
armature 2064 is limited to a movement equal
to four-fifths that of armature 3&€e. Accord-
ingly it will be seen that each armature may be
actuated independently of the others, and each
armature effects a magnitude of movement of
the lever 300, dependent upon the length of its pin
and slot connection 388.

Referring to Fig. 20, it will be seen that the
switch contactor 228 is arranged with respect to
the motor contacts 254 so that the motor is ener-
gized upon the actuation of any one or more of the
clectromagnets 216. There is further provided a
series of contacts as indicated at 310 individually
connected by means of Wires 312 to the electro-
magnets 324, in such manner that each electro-
magnet is individually energized as the contacts
310 are successively engaged by the switeh finger
238 upon the shifting of the switch block 228, as
previously deseribed. The electromagnets §84 are
individually connected to the power lines by
means of the wires 3% and by means of a com-
mon return line 3{4, as will be understood.

By reason of the arrangements thus provided,
it will be seen that the energization of any one
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electromagnet 214 will energize the electromagnet
384¢ whereby to impart one increment of move-
ment te the pump displacement control lever 306.
The energization of any two electromagnets 244
will result in the energization of the electromag-
net #04b whereby to impart two increments of
movement to the pump displacement control
lever, and so on for the five displacement control
electromagnets provided. Any number of dif-
ferent volumetric displacements may be provided,
as desired, up to the maximum permissible con-
trolled by the position of the switch contact 248.
In each position, the digplacement of the pump
exceeds the regquirements of the system at all
times so that the relief valve 280 is maintained
open.

It is obvious that various changes may be made
in the specific embodiments set forth without
departing from the spirit of the invention. The
invention is accordingly not to be limited to the
specific embodiments shown and described, bub
only as indicated in the following claims.

The invention is hereby claimed as follows:

1. A liquid dispensing apparatus comprising 2
pump adapted to be connected to a source of
liquid supply, means for driving the pump, 2
plurality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing cutlets, control means individually associated
with each of the dispensing outlets, each of said
control means being coperative to contrel the op-
eration of the pump driving means, and means
controlled by the dispensing of the liguid throuzh
a predetermined number of said outlets for inhib-
iting the dispensing of liquid through additional
outlets.

2. A liquid dispensing apparatus comprising a
pump adapted to be connected toc a scurce of
liquid supply, means for driving the pump, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, control means individually associated
with each of the dispensing outlets, each of said
control means being operative to control the op-
eration of the pump driving means, and means
including an electromagnet associated with each

utlet cperative while liquid is being dispensed

from a predetermined number of said outlets
for inhibiting the dispensing of liguid through
additional outlets.

3. A liquid dispensing apparatus comprising a
pump adapted to be connected to a source of
liquid supply, means for driving the pump, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, confrol means individually asso-
ciated with each of the dispensing outlets, each
of =aid conirol means being operative to control
the operation of the pump driving means, and
means including a control valve associated with
each outlet operative while liquid is being dis~
pensed from a plurality of said outlets for pre-
venting the dispensing of liguid through addi-
tional outlets.

4. A liguid dispensing apparatus comprising a
pump adapted to be connected to a source of
liquid supply, means for driving the pump, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, a meter associated with each outiet,
a register driven by each meter, means for re-
setting each register, control means individuaily
associated with each of the dispensing outlets,
each of said control means being operative to
control the operation of the pump driving means,
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and means for inhibiting the dispensing of liquid
from an outlet until the register resetting means
provided therewith has been actuated to reset the
register from a preceding dispensing operation,
said inhibiting means being operative while the
pump is in operation.

5. A liquid dispensing apparatus comprising
a pump adapied to be connected to a source of
Iiquid supply, means for driving the pump, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, a meter associated with each outlet,
a, register driven by each meter, means for re-
setting each register, control means individually
associated with each of the dispensing outlets,
each of said control means being operative to
control the operation of the pump driving means,
and means including a shut-off valve for inhibit-
ing the dispensing of liguid from an ocutlei until
the register resetting means provided therewith
has been actuated to clear the register from a
rreceding dispensing operation.

6. A liquid dispensing apparatus comprising s
puimp adapted to be connected to a source of
liquid supply for delivering a volume of liguid in
excess of the volume of liquid being dispensed
at any one time, means for continuously driving
the pump during dispensing operations, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, control means individually associated
with each of the dispensing outlets, each of said
control means being operative to control the op-
eration of the pump driving means, and relief
valve means for maintaining the liquid pressure
at one outlet substantially constant during varia-
tions in liquid flow through other outlets.

7. A liquid dispensing apparatus comprising a
pump adapted to be connected to a source of
liguid supply, means for driving the pump, a piu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dispens-
ing outlets, control means individually associated
with each of the dispensing outlets, each of said

. control means being operative to control the op-

eration of the pump driving means, and means
comprising a relief valve associated with the
pump for maintaining the liquid pressure at one
cutlet substantially constant during variations
in liquid Aow through other outlets, said relief
valve being constantly open when said pump is
operating and when liquid is being dispensed
through any of said cutlets.

8. A liguid dispensing apparatus comprising a
pump adapted to be connected to a source of
liquid supply, means for driving the pump, a
plurality of dispensing outlets, conduits inter-
connecting the pump with said plurality of dis-
pensing outlets, control means individually asso-
ciated with each of the dispensing outlets, each
of said control means being operative to control
the cperation of the pump driving means, snd
means including a controller for limiting the
maximum flow rate at each outlet for maintain-
ing the liquid pressure at one outlet substan-
tially constant during variations in liquid flow
through other outlets.

9. A liquid dispensing apparatus comprising a
pump adapted to be connected to a source of lig-
uid supply, means for driving the pump, a plu-
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dis-
pensing outlets, control means individually asso-
ciated with each of the dispensing outlets, each
of said control means being operative to control
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the operation of the pump driving means, and
means comprising a relief valve assoclated with
the pump and a controller for limiting the maxi-
mum liquid flow at each outlet for maintaining
the liquid pressure at one ouflet substantially
constant during variations in liquid flow through
other outlets, said relief valve being constantly
open when said pump is operating.

10. A liquid dispensing apparatus comprising a
pump adapted to be connected to a source of lig-
uid supply, means for driving the pump, means
for varying the volumetric delivery of liquid
from the pump, a plurality of dispensing out-
lets, conduits interconnecting the pump with
said plurality of dispensing outlets, and control
meang individually associated with each of the
dispensing outlets, each of said control means
being operative to control the operation of the
pump driving means.

11. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, means
for varying the volumetric delivery of liquid from
the pump, a plurality of dispensing outlets, con-
duits interconnecting the pump with said plu-
rality of dispensing outlets, and control means
individually asscciated with each of the dis-
pensing outlets, each of said control means be-
ing operative to control the operation of the
pump driving means, said delivery varying means
being controlled in accordance with the number
of actuated control means.

12. A liquid dispensing apparatus comprising a
pump adapted to be connected to a source of lig-
uid supply, means for driving the pump, means
for varying the speed of operation of the pump
driving means to thereby vary the volumetric
delivery of liquid from the pump, a plurality of
dispensing outlets, conduits interconnecting the
pump with said plurality of dispensing outlets,
and control means individually associated with
each of the dispensing outlets, each of said con-
trol means being operative to control the opera-
tion of the pump driving means.

13. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, means
for varying the speed of operation of the pump
driving means to thereby vary the volumetric
delivery of liquid from the pump, a plurality of
dispensing outlets, conduits interconnscting the
pump with said plurality of dispensing outlets,
and control means individually associated with
each of the dispensing outlets, each of said con-
trol means being cperative to control the opera-
tion of the pump driving means, said speed vary-
ing means being operable in accordance with the
number of control means actuated.

14. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, means
for varying the volumetric delivery of liquid from
the pump, a plurality of dispensing outlets, con-~
duits interconnecting the pump with said plu-
rality of dispensing cutlets, control means indi-
viduaily associated with each of the dispensing
outlets, each of said control means being opera-
tive to control the operation of the pump driving
means, and means for maintaining the liquid
pressure at one outlet substantially constant dur-
ing variations in liquid flow through other out~
lets.

15. A liquid dispensing apparatus comprising
a pump adapted to he connected to a source of
liquid supply, means for driving the pump, means
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for varying the speed of operation of the pump
driving means to thereby vary the volumetric de-
livery of liquid from the pump, a plurality of
dispensing outlets, conduits interconnecting the
pump with said plurality of dispensing outlets,
control means individually associated with each
of the dispensing outlets, each of said control
means being operative to control the operation
of the pump driving means, and means for main-
taining the liguid pressure at one outlet substan~
tially constant during variations in liguid flow
through other outlets.

16. A liquid dispensing apparatus comprising
a pump adapted fo be connected to a source of
liquid supply, means for driving the pump, a plu-~
rality of dispensing outlets, conduits intercon-
necting the pump with said plurality of dis-
pensing outlets, control means individually asso-
cited with each of the dispensing cutlets, each of
said control means being operative to control the
operation of the pump driving means, a relief
valve associated with the pump, said relief valve
being constantly open when said pump is op-
erating, and a conitrcller at each outlet for lim-
iting the maximum liquid flow at each outlet,
said relief valve and controllers cooperatively and
cumulatively acting to maintain the liquid pres-
sure at one cutlet substantially constant during
variations in liquid flow through other outlets.

17. A liquid dispensing apparatus comprising
a2 pump adapted to he connected to a source of
liquid supply, means for driving the pump, means
for varying the volumetric delivery of liquid
from the pump in a step-wise manner, a plural-
ity of dispensing outlets, conduits interconnect-
ing the pump with said plurality of dispensing
cutlets, and control means individually associated
with each of the dispensing outlets, each of said
control means being operative to control the op-
eration of the nump driving means, said delivery
varying means being controlled in accerdance
with the number of actuated control means.

13. A liguid dispensing apparatus comprising
a variable displacement pumyp adapted to be con~
nected te a source of liquid sunply, means for
driving the pump, a plurality of dispensing cut-
lets, conguits interconnecting the pump with said
plurality of dispensing outlets, control means
individually associated with each of the dispens-
ing cutlets, each of said control means being op-
erative to control the operation of the pump driv-
ing means, and means for controlling the dis-
placement of said pump to provide step-wise in-
creases in the volumetric delivery of liquid from
the pump in accordance with the number of ac-
tuated control means.

19. A liguid dispensing apparatus comprising
8 variable displacement pump adapted to he con-
nected to a source of liquid supply, means for
driving the pump, means for varying the dis-
placement of sgid pump, an electromagnetically
controlled switch means for said pump displace-
ment varying means, a plurality of dispensing
outlets, conduits interconnecting the pump with
sald plurality of dispensine outlets, and conirol
means individually asscciated with each of the
dispensing outlets, any one of said control means
being operative to actuate said electromagnetical-
1y contrelled switch means thereby actuating said
pump displacement varying means to permit a
velumetric delivery of liguid from the pump nec-
essary to supply one outlet, the coneurrent opera-
tion of more than one of said control means be-
ing operative to actuate said pump displacement
varying means to increase step-wise the volu-
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metric:délivery: of liquid from the pump as-the
nunmber: of: control means actuated is-increased.

20.. A liguid dispensing:apparatus’ comprising
azpumpadaptéd to: be ‘connected to a source of
liquid:: subply; o multiple  speed motor for said
pump; . electromagnetically controlled switch
raeans for: said multiple speed metor, a- plural-
ity of dispensing outlets, conduits interconnect-
ing: the pumyp with said plurality of dispensing
outlets; . and’ contiol - means: individually assc-
ciated with each of the dispensing outlets; any
on¢ of . said control means heing- operative to
actuate said eléctromagnetically controlied switch

means: to: initiate operdtion: of said multiple -

speed ‘moter; the concurrent operation of more
than one’of: said control means being operative
touincrease: step=wise the speed of ‘said muliiple
speéd rmotor. to increase incrementally the -volu-
mietric- délivery of liquid from: the pump -in ac-
cordance with theniumber of control means ac-
tuated..

21. A/ liguid dispensing apparatus comprising
aspump:adapted to be-connected. to a source -of
liquid:stipply, a single speed motor for driving

said-pump, a pilurality of dispensing outlets, con--

duits rihterconnecting the: pump  with said plu-
rality. of : dispensing outlets, s relief valve con-
stanfly open when 'saict pump is operating, said
relief valve.eontrolling the volume of liquid avail-
able for:dispensing through said outlets, an elec-
trofmagnetically: controlled switch means, con-
trol:meéisrindividually associated with each of
the dispensing outlets; each of said control means
beirig - operative to actuate said: switch means,

solenoid means: associated with each of said s

control . means for locking the-control means in
asnon=dispensing position; said switch means ac-
tuating said solenoid means upon the operation
of a-predetermined number of said control means
to lock:and prevent operation of additional con-
trol Means:

22: A-liguid. dispensing: apparatus - comprising
a pump.adapted to be connected to a-source of
liquid supply, means for:driving the pump, a plu~
rality; of . dispensing. outlets; conduits intercon-
neeting the pump with said plurality of dispens-
ing outlets; control means-individually associated
with eachof the -dispensing outlets; a plurality
of electromagnets mechanically interconnected
in series; said electromagnets being positioned in
track means, one of the end electromagnets being
fixed @t 'one end of said track means, the remisin~
ing electromagnets being slidably movable in said
track.means, each of said. control means con-
trolling an associated electromagnet, and a mul-
tiple position switch means controlled by the elec-
tromagnets,; each position. of said switch means
corresponding to an incremnetal increase in the
volumetric- delivery of liquid,. anhy one of said
control means-heing operative to actuate an elec-
tromagnet to move said switch means to a- posi-
tiom:corresponding to a volumetric delivery of
liguid for.a single dispensing outlet, the concur-
rent ioperation of more than one of said conirol
medns: actuating an equal number of said elec=
tremaghets, the. actuated electromiagnets  com-
binirig 6 move said. switeh:medns to a position
of ‘incrédsed: volumetric.delivery: eorfespondifig t6
the number of control means actuated.

23. A liguid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, a
plurality of dispensing outlets, conduits inter-
connecting the pump with said plurality of dis-
pensing outlets, control means individually as-
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sociated with each of the dispensing outlets, a
DPlurality of electromagnets mechanically inter-
connected - in series; said electromagnets being
positioned in track means, one of the end elec-
tromagnets being fixed at one end of said track
means, the remaining electromagnets being slid=
ably movable in said:track means, each of said
control means controlling an associated electro-<
magnet, and means for varying the volumetric
Gelivery of liquid from the pump, said delivery
varying means being controlled by said electro-
magnets, any one cf said control means being op-
erative to actuate -anelectromagnet to operate
said delivery varying means thereby providing
& volumetric delivery of liquid for a single dis-
pensing-outlet; the eoncurrent operation of more
than one of said- control means actuating an
equal number of said electromagnets to cause
step-wise increases -in the volumetric delivery
corresponding . to -the number of control means
actuated.

24: A liquid dispensing apparatus cemprising
a pump adapted to be connected to a source of
liquid supply, a variable speed motor for driving
said pump, a plurality of dispensing outlets; con-~
duits for interconnecting the pump with said
plurality of dispensing outlets, control means in-
dividually associated with each of the dispens-
ing outlets; a plurality. of electromagnets; said
electromagnets  being ° mechanically intercon--
nected in series and slidably' mounted in track
means, each of said control means being associ-
ated with' an individual electromagnet, switch
means controlled by the - electromagnets; said
switeh means having a plurality of contacts, each
of said contacts corresponding to -an increased
speed of said motoer, said switch means actuating
said variable speed moter upon the operation of
any one of said. contrel means, the concurrent
operation of more than one of said control means
causing simultaneous actuation of the associated
electromagnets, the- actuated electromagnets
combining to move-said switch means, into en--
gagement with one-of said contacts to increase

. the speed -of said motor. thereby causing an in-

creased volumetric: delivery of liquid correspond-
ing to the number of electromagnets actuated.

25. A liquid dispensing apparatus comprising
8. variable displacement pump adapted to be
connected to a source of liquid supply, means for
driving the-pump, means for varying the dis-
placement of said pump, a plurality of dispens-
ing outlets, conduits interconnecting the pump
with said plurality-of dispensing outlets, control

means individually associated with each of the

dispensing outlets, and a plurality of electromag-
nets, said electremagnets being mechanically in-
terconnected in series and slidably mounted in
track means, said electromagnets controlling said
pump displacerdent varying means, each of said
control means controlling an associated electro-
magnet thereby actuating said pump displace-
ment-varying means to provide a volumetric de-
livery of liguid for one outlet, the concurrent oper-
ation of more than one control means actuating
the associated electromagnets, the actuated elec-
tromagnets- cumulatively acting to move said
pump: displacement varying means to  increase
the displacement of said pump to provide a volu-
metric delivery of liquid from the pump in ac-
cordance with the number of control means ac-
tuated.

26. A Hquid dispensing apparatus comprising
a variable displacement pump, means for driv-
ing said pump, a plurality of solenoids each cor-
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responding to a different displacement of said
pump, a plurality of dispensing outlets, conduits
interconnecting the pump with said plurality of
dispensing outlets, a plurality of electromagnets,
said electromagnets being mechanically inter-
connected in series and slidably mounted in track
means, control means individually associated
with each of the dispensing outlets, a multiple
position switech means connected to said electro-
magnets, the positions of said multiple position
switch means each controlling a different pump
displacement solenoid, each of said control
means actuating an associated electromagnet,
the concurrent operation of more than one of
said control means actuating an equal number
of said electromagnets, the electromagnets cum-
ulatively acting to move said multiple position
switch means to a position to actuate one of said
pump displacement solenoids corresponding to
the number of control means actuated, the dis-
placement of said pump thereby being changed
to step-wise increase the volumetric delivery of
liquid from the pump in accordance with the
number of control means actuated.

27. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, means
for varying the volumetric delivery of liquid from
the pump, a multiple position switch means for
controlling the operation of said delivery varying
means, a plurality of dispensing outlets, conduits
interconnecting the pump with said plurality of
dispensing outlets, and control means individually
associated with each of the dispensing outlets,
each of said control means being operative to
control the position of said multiple position
switch means, the position of said multiple po-
sition switech means being determined by the
number of control means actuated, the multiple
position switch means operating said delivery
varying means to step-wise increase the volu-
metric delivery of liquid in accordance with in-
creases in the number of control means actuated.

28. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, means for driving the pump, a
plurality of dispensing outlets, conduits inter-
connecting the rumv with said plurality of dis-
pensing outlets, control means individually asso-
ciated with each of the dispensing outlets, first
means for varying the volumetric delivery of
liquid from said pump, and second means con-
trolling said delivery varying means, said sec-
ond means being controlled by said control means
and in accordance with the number of control
means actuated, said first and second means com-
bining to step-wise increase the volumetric de-
livery of liquid in accordance with increases in
the number of control means actuated.

29. A liquid dispensing apparatus comprising
a pump adapted to be connected to a source of
liquid supply, a variable speed motor for driving
said pump, a muitiple position switch means for
controlling said motor, a plurality of dispensing
outlets, conduits interconnecting the pump with
said plurality of dispensing outlets, and control
means individually associated with each of the
dispensing outlets, said multiple position switch
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means being controlled by said control means
and in accordance with the number-of control
means actuated, said switch means step-wise in-
creasing the speed of said motor in accordance
with increases in the number of actuated control
means to cause corresponding incremental in-
creases in the volumetric delivery of liquid from
the pump.

30. A liguid dispensing apparatus comprising a
variable displacement pump adapted to be con-
nected to a source of liquid supply, means for
driving said pump, means for varying the dis-
placement of said pump, a multiple position
switch means for controlling the operation of said
displacement varying means, a plurality of dis-
pensing outlets, conduits interconnecting said
pump with said plurality of dispensing outlets,
and control means individually associated with
each of the dispensing outlets, each of said control
means being operative to control the position of
said switch means, the position of said multiple
position switch means being determined by the
number of control means actuated, the multiple
position switch means thereby operating the dis-
placement varying means to provide step-wise
increases in the volumetric delivery of liquid from
the pump in accordance with increases in the
number of control means actuated.

31. A liguid dispensing apparatus comprising
a variable displacement pump adapted to be con-
nected to a source of liquid supply, means for
driving said pump, a plurality of solenoids each
controlling the displacement of said pump, a
multiple position switch means for controlling
said solenoids, a plurality of dispensing outlets,
conduits interconnecting said pump with said
plurality of dispensing outlets, and control means
individually associated with each of the dispens-
ing outlets, each of said control means being op-
erative to control the position of said switch
means, the position of said multiple position
switch means being determined by the number
of control means actuated, the multiple position
switch means thereby actuating a solenoid to in-
crease the displacement of said pump to provide
an increase in the volumetric delivery of liquid
ifrom the pump in accordance with increases in
the number of control means actuated.
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