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[57] ABSTRACT

This invention relates to apparatus for automatically
dispensing a two component liquid system such as a
beverage; particularly, for delivering two liquid com-
ponents to a mixing station by means of concentric tu-
bular sections at or near the discharge end with the
inner tubular section provided with a discharge orifice
intersecting with the surrounding flow path located
between the inner and outer tubular sections; provid-
ing for a downstream discharge section of sufficient

~ capacity to pass the mixture without pressure build-

up; controlling the fluid flow by providing valves in
the several conduit sections operable in sequence;

_ storing at least one liquid component upon a resilient

platform responsive to the increment of change'in the
load of liquid as it is depleted such that the liquid level
is maintained thereby establishing a substantially con-

* stant head of the one liquid for the system.

23 Claims, 9 Drawing Figures
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1
AUTOMATIC LIQUID DISPENSING APPARATUS

BACKGROUND TO THE INVENTION

Many beverages are provided for commercial dis-
pensing in the form of a flavoured liquid concentrate
and a diluent such as water or a carbonated liquid with
the components to be delivered under pressure in se-
lected proportions for mixing at the dispensing spout or
discharged separately into a vessel wherem the compo-
nents are blended together.

In the case of coffee, particularly, traditionally it has
been brewed for commercial consumption in facilities
utilizing ground coffee deposited in filters through
which selected quantities of heated or boiling water are
slowly passed whereupon the brewed batches are
stored in vessels or in urns to be dispensed from time
to time upon demand.

Variations in the character and quality of the product
are to be expected because of the handling involved in-
cluding the measuring out of quantities by the operator
and because of problems presented by storage. Further,
if brewed coffee must be stored for long periods at ele-
vated temperatures, it tends to lose its freshness and
flavour:

Liquid coffee concentrates derived from large com-
mercial brewing facilities have been available and such
concentrates can be supplied in packaged units of spec-
ified weight or in bulk for reconstitution into a potable
beverage by the addition of hot water, provided the
concentrate is properly stored at low temperatures,
through automatic dispensing equipment.

Many difficulties- however have been encountered
with such equipment particularly in obtaining a dis-
pensed mixture which is consistently uniform in the
proportions of solute to diluent.

THE NATURE OF THE INVENTION

This invention relates to improvements in such appa-
ratus for automatically dispensing upon demand a lig-
uid derived from two liquid components stored sepa-
rately and brought together for mixing prior to dis-
charge from such apparatus. More particularly this in-
vention relates to apparatus for supplying a solute such
as liquid coffee concentrate and a diluent such as hot
water and automatically dispensing on demand a com-
posite beverage consistently uniform in proportions of
concentrate to diluent.

OBIJECTS OF THE INVENTION

One very important object of this invention is to pro-
vide apparatus wherein two liquid components of a sys-
tem, a solute and a diluent can be successfully sepa-
rately supplied under optimum conditions for delivery
to a mixing station, in selected proportions by volume,
continuously or at intervals and automatically upon de-
mand to yield a product for example, a beverage, that
is uniform as to taste and flavour at optimum tempera-
tures.

More particularly it is an object of this invention to
provide apparatus for storing and automatically dis-
pensing a beverage derived from two liquid compo-
nents wherein the character and quality of the beverage
dispensed is of a high order and is preserved whether
a small volume or a large volume is withdrawn or
whether the apparatus has been idle or in continuous
operation.
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Another important object is to provide apparatus of
the character described wherein the two components
of the liquid system are thoroughly mixed before they
are discharged from the faucet spout to achieve uni-
formity of taste and appearance.

Another important .object is to provide apparatus of
the type described, wherein the proportions of the sol-
ute to diluent can be altered as desired or as circum-
stances would dictate.

Still another important object is to. provide storage
facilities and a dispensing conduit system for such ap-
paratus in 'which the structures, components and mode
of operation are simplified, all of which are readily ac-
cessible for inspection, repair or for cleaning, easily
taken apart and reassembled and in which complex in-
strumentation is avoided thereby reducing manufactur-
ing and maintenance costs and also directly increasing
the efficiency of operation.

FEATURES OF THE INVENTION

On feature of this invention resides in providing, in
apparatus for automatically dispensing liquid derived
from two liquid components to be delivered separately
from their sources to a confluence or mixing station
downstream, the combination of a first larger conduit
section terminating downstream in a discharge orifice
and adapted for connection upstream with one liquid
source, and a second smaller conduit section supported
within the first larger conduit section and in spaced re-
lation thereto to define a surrounding passageway
therewith in the region between the discharge orifice
and upstream connection of the first larger conduit sec-
tion, the second smaller conduit section being adapted
for connection upstream to the other liquid source and
terminating downstream in an orifice defining a flow
path intersecting with the flow path defined by the sur-
rounding passageway, with the bores and discharge ori-
fices of the larger and smaller conduit sections being
selected to pass a given volume of liquid diluent and
liquid solute, respectively, under selected conditions of
the system to thereby provide a liquid or beverage of
desired characteristics.

More particularly it is a feature of this invention to
construct the smaller conduit section in two parts, a
downstream portion and an upstream portion with the
downstream portion having the discharge orifice
therein and being removably separable from the up-
stream portion, whereby, by substituting one down-
stream portion for another having a discharge orifice
therein of lesser or greater diameter, the proportions of
diluent to solute can be altered.

Still another feature resides in providing apparatus of
the character described wherein the removably separa-
ble downstream portion is provided with a fin forma-
tion adapted to cooperate with a socket formation pres-
ented by the surrounding first larger conduit section for
releasably locating the downstream portion of the
smaller conduit section in a fixed relation to the up-
stream portion thereof and also in fixed relation and to
the surrounding larger conduit section and to lock the
parts against separation.

Particularly it is a feature of this invention to utilize
the fin and socket formation to locate the dxscharge ori-
fice of the smaller conduit section so that it projects up-
wardly,  whereby when fluid flow is interrupted the
more concentrated solution will be held within the
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smaller conduit section and the tendency to migrate
minimized.

Another feature resides in providing a discharge sec-
tion terminating in a discharge orifice downstream of
the mixing station and of a cross-section throughout
sufficient to pass the combined flow of solute and dilu-
ent without impressing a pressure build-up that would
alter the established ratio of components.

Still another feature of the invention resides in pro-
viding a valve for interrupting the flow of fluid in the
downstream discharge section beyond the mixing sta-
tion, and a valve upstream in the conduit of the system
delivering a liquid component to its respective conduit
section, each latter valve operable to interrupt the flow
of liquid, and providing an interconnection between
the valves including a cam and cam follower whereby
upon operation of the first mentioned valve to open
there is a delay in the opening of the two latter men-
tioned valves and upon movement of the first men-
tioned valve to close, the closing of the two latter men-
tioned valves precedes the full closing of the first men-
tioned valve whereby that portion of the system at the

- conflyence or mixing station can be drained and fur-
ther whereby any effect upon the system by the first
mentioned valve in limiting the cross section of the dis-
charge orifice and so impede fluid flow is minimized.

Still another feature resides in providing apparatus
wherein pumping devices are eliminated and the char-
acter of fluid flow determined by gravitational forces
and atmospheric pressure by providing in combination
a first stationary vessel for storing one liquid compo-
nent open to the atmosphere with a supply conduit in
fluid communication therewith to supply liquid from a
source under pressure and with a suitable control de-
vice for controlling the supply of such liquid to the sta-
tionary vessel to maintain a substantially constant level
of liquid therein, together with a resilient support for-
mation carried by the apparatus in spaced relation to
the stationary vessel which resilient support formation
is extensible substantially uniformly incrementially in a
vertical direction in direct proportion to an increment
of change in a selected applied load, which in accor-
dance with the invention is in the form of a displaceable
vessel to hold a measured volume of the second liquid
component, in 2 manner whereby the level established
by the measured volume of the second liquid compo-
nent within its vessel is maintained by the resilient sup-
port formation by displacement of the vessel as the sec-
ond liquid component is depleted under gravitational
force and atmospheric pressure, the two liquid compo-
nents so stored within the apparatus being provided
with separable conduits leading to a confluence or mix-
ing station downstream and located below the liquid
levels maintained in the two vessels.

THE DRAWINGS AND THE DESCRIPTION

These and other objects and features are outlined in
greater detail in the following description to be read in
conjunction with the sheets of drawings in which,

FIG. 1 is a perspective view of apparatus embodying
the invention taken from a point forwardly of such ap-
paratus in front elevation and upwardly to the right,
with sections of the apparatus shown partly exploded
and partly broken away;

FIG. 2A is a side elevational view in vertical cross
section of the apparatus of FIG. 1 taken along the lines
2A—2A of FIG. 1 to reveal the internal structure of the

5

20

25

30

35

55

60

65

4

storage facility for the solute in the system and one of
the positions assumed by the displaceable structure
during the operation;

FIG. 2B is a view similar to FIG. 2A but illustrating
another position assumed by the displaceable structure
established during the operation;

FIG. 2C is an enlarged view broken away of the sup-
port and guiding formation included in the structure
illustrated in FIGS. 2A and 2B, taken along the lines
2C—-2C of FIG. 2A;

FIG. 3 is an enlarged view in vertical cross section of
the conduit system of the apparatus of FIG. 1,

FIG. 4 is an enlarged view of the dispensing faucet
and associated structure of FIG. 3, in which the valve
thereof is shown in its fully open position as compared
with FIG. 3 in which the valve thereof is shown in the
fully closed position;

FIG. 5 is an enlarged perspective view of the conduit
system of FIG. 1 with the parts thereof exploded to il-
lustrate their manner of interengagement;

FIG. 6 is a schematic diagram depicting a refrigera-
tion system installed in the preferred embodiment of
the apparatus illustrated in FIG. 1;

FIG. 7 is a schematic wiring diagram for the electrical
system used in providing electrical power for the appa-
ratus illustrated in FIG. 1;

The preferred embodiment of the invention illus-
trated in FIG. 1 is intended to be used in the automatic
dispensing of coffee derived from liquid coffee concen-
trate supplied in a packaged unit and to be kept sealed
against penetration by the atmosphere and a source of
hot water.

The character and quality of the liquid coffee con-
centrate is preserved by isolating it from the atmo-
sphere and by refrigeration at a temperature between
above freezing and below 40°F and preferably in the
range of between 33°F and 37°F.

In order to provide coffee for consumption, water for
mixing with the concentrate ‘must be supplied at tem-
peratures very near but below the boiling point of the
order of 206°F upwardly.

THE STORAGE FACILITIES FOR THE LIQUID
DILUENT AND THE LIQUID SOLUTE

The preferred embodiments of the invention illus-
trated in the drawings with reference particularly to
FIGS. 1, 2A, 2B, 3, 4 and 5 includes a first storage for
the liquid diluent indicated generally by the arrow 10,
a second storage for the liquid solute indicated gener-
ally by the arrow 11 and a conduit system indicated
generally at 12 for delivering separately the respective
stored liquids to a confluence or mixing station 13 be-
fore discharge through a dispensing faucet 14,

The first liquid storage 10 for the diluent comprises
a vessel 15 having a rectilinear configuration, con-
structed preferably from stainless steel sheeting and is
located within and securely supported by the enclosing
framework of the apparatus and fastened or welded
thereto.

The upper open end 16 of the vessel 15 is closed by
a removable cover 17 to facilitate venting; inspection,
repair and cleaning.

In accordance with the preferred embodiment illus-
trating the nature of the invention, water is to be sup-
plied to vessel 15 from the distribution system of a mu-
nicipality under normal pressure through a suitable
inlet conduit 18 in which, preferably, a solenoid oper-
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ated control valve 19a is located, the latter valve being
responsible to a level controller 195 which is adapted
to sense and maintain a selected water level in vessel 15
upon energization of a suitable electrical circuit initi-
ated by level controller 195 to admit water to vessel 15
sufficient to restore the selected level whereupon level
controller 19b acts to disconnect the power from the
circuit all in a manner well known in the field.

In accordance with the preferred embodiment the
water admitted to vessel 15 is to be heated through suit-
able thermostatically controlled resistance elements
not illustrated mounted to extend within vessel 22 of
such capacity and in such pattern as may be necessary
to generate heat to maintain the volume of water in the
vessel 15 at a selected temperature, for example at ap-
proximately 206°F or higher but below boiling by
means of a thermostatic switch control.

Preferably the hardness of the water supplied will be
removed by suitable ion-exchange apparatus, not illus-
trated, installed in a well known manner in the afore-
mentioned inlet conduit 18 for vessel 15.

The storage facility 11 for the solute comprises a
compartment 20 bounded by wall sections including
bottom wall 21, top wali 22, side walls 23, 24 and rear
wall 25, all made preferably from sections of suitable
stainless steel sheeting.

The opening 26 to compartment 20.is provided with
a closure 27 hinged as at 28 to swing from an open posi-
tion shown in FIG. 1 to a fully closed. position to seal
compartment 20 from the atmiosphere. ‘

An outer casing 29 is employed to enclose and con-
ceal the internal structures and systems and includes
side panels 30, 31, front panel 32, rear panel 33 and top
and bottom panels 34, 35 respectively, preferably made
from sections of suitable stainless steel sheeting and se-
cured by welding or by fasteners to the inner wall sec-
tions and to the supporting framework.

Compartment 20 and closure 27 are insulated to in-
hibit heat transfer by providing layers of suitable insula-
tion sandwiched between the inner wall sections and
outer wall panels.

In the preferred embodiment compartment 20 . is
adapted to be refrigerated by a closed circuit vapour
compression refrigeration system, certain components
of which appear in FIGS. 1 and 2A and 2B of the draw-
ings, with the system being illustrated schematically in
FIG. 6 of the drawings.

A motor driven compressor 36 adapted to be oper-
ated by a suitable electrical power supply, is located in
series with a condenser 37 mounted to extend vertically
and housed between outer side wall panel 30 and inner
side wall section 23 of compartment 20, with the insu-
lation layer therefor located inwardly thereof against
the inner side wall 23.

Top and bottom wall panels 34 and 35 of outer casing
29 are provided with a series of spaced slots 38, 39 re-
spectively, to provide communication with the atmo-
sphere for the housed condenser 37 to accommodate
circulation of air to pass upwardly from below through
slots 39 for contact with the heat transfer surfaces of
condenser 37 and then discharged upwardly through
slots 38 under convection.

The refrigeration system is provided with the usual
dryer 40 containing a suitable drying agent for absorb-
ing moisture as may have penetrated the system, which
dryer is located between condenser 37 and the evapo-
rator 41.
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Evaporator 41 is mounted to extend vertically in
closely spaced relation to the rear wall section 28 of
compartment 20 with the layer of insulation 42 for that
wall section being arranged outwardly of evaporator 41
as best seen'in FIGS. 2A and 2B, whereby abstraction
of heat from the environment of compartment 20
through the stainless steel rear wall 25 for absorption
by the refrigerant in the evaporator 41 may be readily
accomplished.

Conduit 43 leading from -evaporator 41 to compres- -
sor 36 completes the circuiit.

The refrigeration system is controlled in the usual
manner by a suitable thermostat 44 measuring the tem-
perature of compartment 20 and located in the electri-
cal circuit for providing power to the motor driven
compressor 36.

Mounted to extend above bottom wall 21 of com-
partment 20 as best seen in FIGS. 2A and 2B is a chan-
nel shaped shelf formation or base 45 presenting an
upper generally horizontal platform 46 stamped cen-
trally to present a raised circular boss formation 47 to
locate the lowermost coil 48 of a resilient spring forma-
tion 49 centrally forwardly upon platform 46 as illus-
trated in FIGS. 2A and 2B.

Lowermost coil 48 is spot welded in position sur-
rounding the raised circular boss formation 47 to an-
chor the resilient spring formation 49 against displace-
ment,

The rear portion of shelf formation 44 is spaced from
the rear wall 25 of compartment 20 whereby an unin-
terrupted surface may be utilized for heat transfer as
well as to facilitate cleaning of the compartment should
that be necessary. ‘

Located next adjacent the rearward edge of shelf for-
mation 44 to extend vertically upwardly therefrom is a
rigid column 50 of circular cross section and preferably .
of stainless steel polished to a smooth mirror finish.

The base of the column 50 is securely anchored to
shelf formation 45 as by welding,

As best seen in FIG. 2C a metal sleeve 51 of stainless
steel is fitted with suitable bushings 52 at each end for
close siding movement vertically along column 50, the
selected bushings having the ability to slide freely and
smoothly at low temperatures in the range of 32°F to
38°F. ‘

A preferred material for the bushings is an FBA ap-
proved plastic in contact with brass.

Metal sleeve 51 is supported from a horizontal tray
formation 54 by a pair of spaced lugs 54a, 54b aper-
tured centrally to receive the sleeve 51 therewithin and
is welded thereto.

The arrangement of tray formation 54 together with
sleeve 51, lugs 54a, 54b slidable vertically upon column
50 is intended to provide support and to guide tray for-
mation 54 under displacement by the resilient spring
formation 49.

Horizontal tray formation 54 has a bottom wall 55
presenting a centrally located depending circular boss
formation 56 corresponding to the lower circular boss
formation 47. Upstanding peripherally at each side of
tray formation 54 are side walls 57 and at the rear a
wall 58.

The contour and dimensions of tray formation 54
have been selected such that the depending circular
boss formation 56 will be located in vertical alignment
with the circular boss formation 47 presented by plat-
form 45 therebelow, and so that the uppermost coil 59
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of resilient spring formation 49 will closely surround
the depending circular boss formation 56 and can be
spot welded thereto.

In accordance with the preferred embodiment resil-
ient spring formation 49 is calibrated to provide a gain
rate in pounds per inch against a selected applied load.

A typical spring according to the preferred embodi-
ment will have a gain rate of four pounds per inch and
a mean diameter of approximately seven inches whose
coils are drawn from'5/16 inch series, and includes 10
coils in all with 8 active coils.

The resilient spring formation 49 is preloaded so that
under the selected maximum load there will be residual
resistance to compression in the active coils.

In FIGS. 2A and 2B a disposable carton 60 for pack-
aging a measured volume of liquid solute is illustrated
and includes an outer corrugated cardboard casing 61
in which a thin walled sack or bag 62 of suitable plastic
is located, the sack 62 having an inlet-outlet plastic
tube 63 which tube penetrates lower outer cardboard
wall 64 of carton 60.

The combination of the cardboard casing 61 and
inner plastic sack 62 possess sufficient strength to con-
tain and support a substantial quantity of liquid con-
centrate. Moreover, the carton can be readily filled
with the concentrate and then sealed off from the at-
mosphere for storage either by clamping tube 63 or by
heat sealing the tube wall in a manner well known in
the field.

The selected applied maximum load for the resilient
spring formation 49 in the preferred embodiment is in
the order of 20 lbs. = [ ounce.

A full carton 60 placed upon tray formation 54 will
be located by side walls 57 and rear wall 59 over the re-
silient spring formation as illustrated in FIGS. 2A and

The selected applied maximum load of 20 lbs. com-
presses the resilient spring formation 49 having a gain
rate of 4 lbs./in., approximately a distance of S inches
to establish a liquid level for the concentrate at an ele-
vation indicated at 65. ,

As liquid coffee concentrate is withdrawn from the
sack 62 through tube 63 under gravity and under atmo-
spheric pressure the load decreases proportionately
and because the resilient spring formation 49 is cali-
brated to exert a gain rate of 4 1bs./in., it will react to
extend upwardly correspondingly incrementially to ele-
vate the carton 60 to maintain the liquid level at 65.

The effect is visually demonstrated by the view illus-
trated in FIGS. 2A and 2B.

The thin plastic material constituting the sack 62 will
collapse under atmospheric pressure thereby avoiding
any vacuum lock in the system and maintaining the iso-
lation of the contents from the atmosphere.

Accordingly, by establishing a liquid level of concen-
trate at an elevation above a discharge orifice in order
to utilize gravity feed, by selecting an applied load
which will be subjected to atmospheric pressure and by
calibrating a supporting resilient spring formation,
gravity and atmospheric pressure can be employed to
empty the contents of a displaceable vessel, which con-
ditions being reproducible are a factor used to control
the flow rate of the concentrate and hence the flow rate
of the dispersed composite liquid.

Lifewise, by maintaining the water of vessel 15 at a
constant level at atmospheric pressure and using grav-
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ity feed conditions are established which are reproduc-
ible for controlling the flow rate of the water and hence
the flow rate of the composite liquid.

It will be noted that in FIGS. 1, 2A and 2B that the
platform 46 of channel shaped shelf formation 45 is
spaced well above bottom wall 21 of compartment 20
to define a recess 66 designed to store a second carton
of liquid coffee concentrate, thereby ensuring that an
adequate supply will be readily available.

It will be understood that in place of the packaged
concentrate a stainless steel vessel could be mounted
on the platform 46 and such vessel filled from a large
bulk storage, or other suitable alternative adopted,
without departing from the principle embodied on the
structure described.

THE CONDUIT SYSTEM

As best seen in FIGS. 3 and § water heated in station-
ary vessel 15 for delivery to the mixing station 13 at the
inlet of dispensing faucet 14 is to be taken from the
upper region of vessel 15 below the established level,
by mounting a conduit section 70 to extend vertically
upwardly within vessel 15, open at the top and termi-
nating below in an elbow portion 71 swaged within the
upstream end of a tubular coupling element 72.

Tubular coupling element 72 presents a compressible
O-ring sealing gasket formation 73 to the region sur-
rounding an opening in the vessel wall 74 and is pro-
vided with an internal screw thread to receive the ex-
ternal screw thread of a tubular connector 75, as indi-
cated at 76.

Tubular connector 76 is in turn provided with a
threaded locking nut 77 which draws gasket 73 into
sealing engagement with the vessel wall 74 to establish

a fluid tight seal for the outlet port 78.

Tubular connector 77 is adapted to communicate
with a tubular extension piece 79 sleeved over its
downstream end to bear against a spring steel C-shaped
washer 80 seated within an outer annular groove 81.

Tubular connector 77 is also provided with an O-ring
sealing gasket formation 83 to establish a liquid tlght
connection with tubular extension piece 79.

Tubular extension piece 79 at the downstream end is
sleeved over the tubular inlet section 85 of a solenoid
operated diaphragm valve 86, tubular inlet section 85
having an O-ring sealing gasket formation 87 to estab-
lish a liquid type connection with the downstream end
of tubular extension piece 79.

If additional heat is necessary it can be supplied by
an electrical resistance element 175 mounted to extend
axially by a wrapping in contact with a wrapping over
tubular extension piece 79 and connected to a suitably
powered electrical circuit for energization.

Diaphragm valve 86 is spring loaded as indicated at
88 to urge the diaphragm 89 against the valve seat 90
presented by outlet tubular section 91 thereof.

Upon energization of the solenoid through appropri-
ate electrical cucultry connected to a source of power,
diaphragm 89 is withdrawn from the valve seat 90
whereby the diluent is passed therethrough.

A diaphragm type valve has been selected because
diaphragm 89 can be easily removed for inspection or
replacement and further with such arrangement the
working parts of the valve are isolated from the liquid
system thereby preventing contamination as well as
minimizing deterioration by corrosion.
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Outlet tubular section 91 leads vertically upwardly
into registration within a depending tubular piece 93 of
a T-shaped tubular connector indicated generally at 94
having a transverse tubular portion 95 extending sub-
stantially horizontally.

The upper end of the outlet tubular section 91 is pro-
vided with two spaced peripheral grooves 96 and 97,
with the lower groove 96 being adapted to register with
a corresponding groove 98 located in the inner wall of
depending tubular piece 93, which in turn communi-
cates with spaced sockets 99 and 100 which are
adapted to receive the spaced ends 101, 102 of the U-
shaped anchor pin 103 to releasibly lock depending tu-
bular piece 93 and tubular extension piece 91 against
separation.

The upper groove 97 is adapted to receive an O-ring
sealing gasket 104 to establish a liquid tight connec-
tion.

The downstream end of tubular portion 95 of T-
shaped connector 94 registers with an opening 105 in
a mounting plate 106 from which the major compo-
nents of the conduit system 112 are to be supported.

Tubular portion 95 is provided with an internal fe-
male thread 107 to receive the male threaded section
108 of the upstream end of a tubular section 109, the
latter carrying a locking nut 110 threadibly engaged
with the male threaded section 108 to clamp T-shaped
connector 94, metal plate 106 and tubular section 109
together. ‘

The downstream -end of tubular section 109 is ta-
pered externally as at 110 for registration within the
correspondingly tapered inlet 111 of the upstream tu-
bular portion 112 presented by dispensing faucet 14.

A liquid tight seal therebetween is established by a
flanged nut 113 bearing against a spring steel C-shaped
metal washer 114a lodged in an outer peripheral
groove 1145 of tubular section 109 with the flanged nut
113 threadibly engaging external thread 115 of the fau-
cet tubular portion 112.

Faucet 14 includes a valving chamber 116, a piston
including a stem 117 and a piston head 118 reciproca-
bly mounted within the valving chamber 116 and a plug
119 carried by the piston head for registration with the
valve seat 120. "

Valve stem 117 is reciprocated by a swingable handle
formation 121 through a connecting pivot pin 122 ex-
tending through and carried by a pair of spaced flanges
123a and 123b presented by handle formation 121 to
receive and house the upper end of valve stem 117.

Edges 125a, 125b of flanges 1234, 123b are rounded
to aid in the swinging action of handle formation 121
when it is depressed to raise valve stem 117 to open
faucet 14,

Valve stem 117 is biased downwardly by a spring for-
mation 126 located to bear between the upper wall of
valve chamber 116 and the piston head 118 whereby
the plug 119 is urged at all times against the valve seat
120 and associated handle formation 121 is at all times
urged into the upright position resisting the forward
movement.

Transverse tubular portion 95 of T-shaped connector
94 is provided with a reduced cross section 127 within
which a smaller tubular section 128 is registered to ex-
tend centrally thereof downstream and terminating
within tubular section 109 and spaced therefrom to de-
fine a surrounding liquid passageway 129 therebe-
tween.
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Tubular portion 95 presents a tubular extension 130
upstream of the reduced cross section 127 to receive
therewithin the tubular outlet 131 of a solenoid oper-
ated diaphragm valve 132,

Diaphragm 133 of diaphragm valve 132 is urged
against valve seat 134 by a pring formation 135 and is
opened only upon energization of the associated sole-
noid when power is supplied to a suitable electrical cir-
cuit.

Sleeved over upstream inlet tubular portion 136 of
diaphragm valve 132 is a tubular extension piece 137,
an O-ring seating gasket formation 138 being provided
to establish a liquid type connection.

In addition a releasable clamp may be supplied to
hold the tubular connector 137 and inlet tubular sec-
tion 136 against separation.

Tubular piece 137 extends angularly upwardly
through an aperture 139 located in the side wall 24 of
compartment 20 to present the open end 140 thereof
to sleeve onto the open end of tube 63 to establish com-
munication between the liquid concentrate stored in
sack 62 and the liquid conduit system 12.

Downstream the smaller conduit section 128 is fitted
with a cap formation 141 of selected O.D. closing the
open end, with cap formation 141 presenting a thin
blade of fin formation 142 extending axially therebe-
yond downstream to register within an upper slot for-
mation 142a and lower slot formation 142b thereby to
securely fix the position of the cap formation 141
within the surrounding conduit formation and to sup-
port the smaller conduit section 128 centrally there-
within.

In the preferred embodiment the cap formation 141
is provided with an orifice 144 in communication with -
the bore of the smaller conduit section 128 whereby
the liquid concentrate may be discharged into the sur-
rounding passageway 129, :

In' the preferred embodiment orifice 144 is located
uppermost to define a flow path for the liquid concen-
trate extending substantially vertically upwardly and
intersecting with the flow path defined by the surround-
ing passageway 129 in the plane of the blade or fin for-
mation 142,

A substitute cap formation 141 can be installed
wherein selected O.D. or the diameter of the orifice
144 can be greater or lesser thereby providing an arbi-
trary setting to vary the volume of liquid concentrate
or the diluent to be delivered to the confluence or mix-
ing station 13 as taste would dictate in the case of a
beverage.

In that the volumes of liquid delivered per unit of
time are dependent upon the cross sectional areas of
the respective concentric conduit sections 109 and
128, sections of piping will be selected as will, in com-
bination with the other factors mentioned, provide the
desired proportions of diluent to solute.

THE CONTROL SYSTEM

Mounted to extend through and be supported with an
aperture 147 located in the mounting plate 106 is a
cam 148 in the form of a rod, pivotly connected to han-
dle formation 121 for swinging movement by a pivot
pin 149 extending between the flanges 123a and 123b
thereof. '

When handle formation 121 is swung forwardly
downwardly against the action of spring formation 126,
from the position illustrated in FIG. 3 to limit position
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illustrated in FIG. 4 to elevate valve stem 117 and to
thereby raise plug 119 from the valve seat 120 to dis-
pense liquid, the outer pivoted end of cam 148 is dis-
placed in a direction upwardly and outwardly and the
opposite end 150 of cam 148 displaced downwardly
and forwardly.

Secured to the mounting plate 106 above aperture
147 is a switch 151 operable to connect the circuit for
energizing the solenoid operated valves 86 and 132 to
a source of power and then to so disconnect it.

A cam follower 152 is carried by a depending swit-
chin arm 153 for making and breaking the contact of
switch 152 which arm and cam follower are biased by
a suitable spring 154 in the direction of the arrow 155,
whereby in such position the contact is make to con-
nect the circuit to a source of power to energize the so-
lenoids of valves 86 and 132 respectively to open them
to pass the diluent and solute respectively.

Cam follower 152 is located such that it at all times
bears against the upper surface of the rearward portion
150 of cam 148 and therefore its position is determined
by that element.

It will be seen with the valve plug 119 of faucet 14
registering with valve seat 120 the swingable handle
formation 121 extends vertically as illustrated in FIG.
3, in which position cam follower 152 is elevated hold-
ing arm 153 of the switch against making the contact
for energizing the circuits of the solenoids of valves 86
and 132 and therefore those valves are automatically
closed by springs 88 and 135 as earlier described.

In accordance with the preferred embodiment, be-
fore valves 86 and 132 are opened plug 119 of faucet
14 is to be raised well above valve seat 120 to a position
wherein the obstruction to fluid flow presented by plug
119 and its associated parts is minimal, that is to a posi-
tion wherein the cross sectional area of the discharge
passage equals or exceeds that necessary to pass the
combined flow of diluent and solute.

It is also desirable to close the solenoid operated
valves 86 and 132 before the plug 119 of faucet 14 reg-
isters with the valve seat 120 in order that any liquid
delivered to the mixing station can be withdrawn.

With such an arrangement a dripping faucet is
avoided and further the liquid components to be mixed
together and held upstream of the mixing station can be
maintained substantially separate within their respec-
tive conduit sections 109 and 128.

It is to be noted that orifice 144 preferably is located
uppermost in relation to conduit 128 whereby the ten-
dency of the more concentrated solute to migrate is
minimized or even eliminated if the level of the diluent
in the surrounding passageway 129 falls below the level
of orifice 144 under the draining action.

The desired time lag between the opening of the fau-
cet 14 and valves 86 and 132 is accomplished by pro-
viding a recess 154 in the upper surface of cam 148
with which the cam follower 152 registers as seen in
FIG. 3 so that in the inoperative position the switch arm
153 is secure.

As handle formation 121 is swung from the position
in FIG. 3 towards that illustrated in FIG. 4 the biased
cam follower 152 descends under the downward and
forward movement of the rearward portion 150 of cam
148 until the arm 153 makes the contact to supply
power to the circuits energizing solenoid operated
valves 86 and 132 to open them.
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The return of the handle formation 121 under the ac-
tion of the spring formation 126 elevates cam follower
152 to a point where the arm formation 153 breaks the
contact to disconnect the solenoid operated valves 86
and 132 respectively from a source of power and
thereby close the valves before plus 119 is seated with
cam follower 152 registered within the recess 154 as
mentioned previously.

THE SUPPORTING FRAMEWORK

Mounting plate 106 is reinforced by a peripheral
metal frame 158, the bottom section 159 thercof ex-
tending further rearwardly therebeyond to present
spaced apertures therein in order that the platc 106 can
be bolted as at 180 to the base frame 161.

With the arrangement illustrated the mounting plate
106 upon removal from the enclosure will carry with it
all those components of conduit system 12 as are an-
chored to the mounting plate 106 by breaking the
sleeved connections between the solenoid operated
valves 86 and 132 respectively and associated tubular
extension pieces 79 and 137.

Thus the conduit system 12 is made readily available
for inspection or for the replacement of parts or for
cleaning or scouring without the aid of any special
skills.

A metal mounting plate 162, similar to plate 106 is
installed in the apparatus next adjacent the conduit sys-
tem 12 to support a faucet 163 to faucet 14 which is in
turn connected by a conduit 164 directly to vessel 15
for the dispensing of hot water only on demand.

A control panel 165 is carried by the framework of
the apparatus above mounting plates 106 and 162 to
support switches for the energizing of the electrical cir-
cuits and for displaying other visual aids relating to the
stages of operation. ‘

The front panel 32 of the enclosure 29 is apertured
as at 166, 167 and 168 respectively to expose faucets
14 and 163 and the control panel 165 respectively.

OPERATION

In accordance with the invention the apparatus in
FIG. 1 is placed in operation by first connecting the

principal electric circuits to a power supply through a
main switch 170 to energize those resistance elements
necessary to heat water delivered to vessel 15 to within -
the range between 206°F and boiling, and to drive
motor driven compressor 36 to cool compartment 20
to the desired range of between 33°F and 38°F both of
which are adapted to be controlled by their respective
thermostatic switches.

In addition power is made available to those circuits
controlling the solenoid operated inlet valve 19a and
the level controller 195.

A loaded carton 60 is deposited upon platform 54 in
compartment 20 thereby compressing the supporting
resilient spring formation 49 to establish the original
liquid level 65.

Depending plastic tube 63 suitably clamped is
sleeved over the upper end 140 of tubular connector
137 and then unclamped.

As soon as water in vessel 15 has been heated to
within the optimum range of temperatures above 206°F
and below boiling the apparatus if ready for use.

By depressing handle formation 121 forwardly
against the action of spring formation 126 plug 119 of
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faucet 14 is raised out of contact with the valve seat
120.

The swinging movement of handle formation 121 dis-
places the cam 148 forwardly and upwardly as earlier
described and as soon as the plug 119 is elevated suffi-
ciently to substantially clear the discharge passage
within faucet 14 cam 148 releases cam follower 152
from recess 153 whereupon the switching arm 153
makes contact to connect those circuits energizing so-
lenoid operated valves 86 and 132 to a source of elec-
trical power whereby valves 86 and 132 respectively
are opened to place vessel 15 in fluid communication
with larger conduit section 109 and the sack 63 con-
taining chilled liquid coffee concentrate in fluid com-
munication with the smaller conduit section 128.

Simultaneously the diluent and the solute descend
under gravity and atmospheric pressure within their re-
spective systems, with the diluent taking the path of the
arrows 171 and the solute taking the path of the arrows
172.

As the diluent surges along the annular passageway
in turbulent flow the solute is injected into the diluent
in a stream extending upwardly.

The stream of diluent and solute is immediately di-
vided by the blade or fin formation 142 and then recon-
stituted before it is discharged through valve seat 120
and dispensing spout 143 of faucet 14.

" Upon release of the handle formation 121 spring for-
mation 126 returns the handle formation to an upright
position.

In the course of that movement cam 148 is first low-
ered and then displaced rearwardly acting to elevate
the cam follower 152 and ultimately to register the cam
follower within the recess 15 to break the contact made
by the switching arm 153 before the plug 119 registers
with the valve seat whereby a mixture located in the re-
gion of the mixing station can escape from the faucet
14 and whereby the level of diluent in the larger con-
duit section 109 will be lowered below the level of the
discharge orifice 144 of the smaller conduit section.

With such arrangement the proportion of solute to
diluent can be accurately controlled and as earlier de-
scribed the proportions varied to achieve an optimum
mixture to provide a beverage of the desired character.

While the invention has been described and illus-
trated in relation to coffee derived from two liquid
components it will be obvious that the concepts are ap-
plicable to apparatus for automatically dispensing
other liquids or beverages by persons skilled in the field
without departing from the spirit and the scope of the
invention as defined in the following claims.

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as fol-
lows:

1. In apparatus for dispensing a liquid derived from
two liquid components to be stored within the appara-
tus and to be delivered separately from their sources
through a conduit system to confluence downstream
before discharge, the combination of a first stationary
vessel for storing one liquid component, a base resilient
support means upstanding from said base in spaced re-
lation to said stationary vessel for supporting a selected
applied load above said base in the form of a displace-
able vessel adapted to contain a measured quantity of
a second liquid component, said resilient support
means being extensible, substantially vertically in re-
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sponse to an increment of change in the weight of a se-
lected applied load and calibrated in relation to such
load that the liquid level established upon initial load-
ing of said resilient support means is substantially main-
tained as the load is diminished, a first conduit section
terminating downstream in a discharge orifice and
adapted for connection upstream with one of said lig-
uid sources, and a second conduit section adapted for
connection upstream to the other of said liquid sources
and terminating downstream in an orifice defining a
flow path intersecting with the flow path defined by
said discharge orifice of said first conduit section.

2. Apparatus according to claim 1 wherein said resil-
ient support means includes, a spring element compris-
ing a succession of coils having a substantially uniform
cross-section and uniform mean diameter secured to
said base with the axis of said spring element extending
substantially vertically, load engaging means carried by
said spring element and means associated with said
base and said load engaging means for guiding and sup-
porting said load engaging means throughout the extent
of its displacement,

3. ‘Apparatus according to claim 2, wherein said
means associated with said base and said load engaging
means for guiding and supporting said load engaging
means throughout the extent of its displacement com-
prises a vertical guide member supported from said
load engaging means to present a substantially vertical
guide formation to one side of said load engaging
means and stationary vertically extending support
means mounted to extend above said rigid base for slid-
ably interengaging with said vertical guide means
throughout the range of its displacement.

4. Apparatus according to claim 1 wherein said first
stationary vessel is provided with conduit means in
fluid communication therewith to supply same with a
liquid from a source under pressure and control means
associated with said first stationary vessel and supply
conduit means to maintain a substantially constant
level of liquid in said first stationary vessel.

5. Apparatus according to claim 1 wherein said first
conduit section has an internal cross-section of dimen-
sions to receive and support the downstream end por-
tion of said second conduit section therewithin and in
spaced relation thereto to define therebetween a sur-
rounding passageway in the region between the dis-
charge orifice and the upstream connection of said first
conduit section, with the discharge orifice of said sec-
ond conduit section being located within the said first
conduit section and defining a flow path intersecting
with the flow path defined by said surrounding passage-
way.

6. Apparatus according to claim 5 wherein the flow
path defined by the orifice of second conduit section
projects substantially vertically upwardly whereby
upon interruption of delivery of a liquid to said conduit
section migration of the liquid is minimized.

7. Apparatus according to claim 5 wherein the flow
path defined by the orifice of second conduit section
projects substantially vertically upwardly and the dis-
charge orifice for said first conduit section is located
downstream therebeyond and therebelow whereby
upon interruption of delivery of liquid to said conduit
sections from their respective sources liquid may be
drained from said first conduit section only.

8. Apparatus according to claim 5 wherein that por-
tion of the first larger conduit section extending be-
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tween the surrounding passageway to the discharge ori-
fice thereof has a cross-section throughout sufficient to
pass the combined liquid flow without impressing a
pressure build-up.

9. Apparatus according to claim 5 wherein second
conduit section is comprised of a downstream portion
and an upstream portion, with said downstream portion
having said orifice therein and being removably separa-
ble from said upstream portion.

10. Apparatus according to claim 9 wherein means
are provided for releasably locating said removably
separable downstream portion in fixed relation to said
upstream portion and to said surrounding first conduit
section.

11. Apparatus according to claim 10 wherein said re-
movably separable downstream portion is in the form
of a cap formation for releasably capping the down-
stream end. of said upstream portion and wherein said
releasably locating means comprises a fin formation ex-
tending radially outwardly of said cap formation, and
socket means presented by said surrounding first con-
duit section for snugly receiving that portion of said fin
formation remote from said cap formation to anchor
same therewithin against displacement.

12. Apparatus according to claim 5 wherein said first
conduit section is provided with valve means located
between the downstream orifice thereof and the down-
stream orifice of said second conduit section supported
therewithin, said valve means being operable to inter-
rupt fluid flow therethrough.

13. Apparatus according to claim 12 wherein a valve
means is provided for each of said conduit sections up-
stream from the orifice of said second conduit section,
each second mentioned and third mentioned valve
means being operable to interrupt the flow of liquid
thereto, and means responsive to the operation of said
first mentioned valve means for operating said seeond
and third mentioned valve means respectively whereby
fluid flow in the respective regions can be controlled by
the operation of said first mentioned valve means.

14. Apparatus according to claim 13 wherein said
first mentioned valve means is manually operable and
each of second and third mentioned valve means com-
prises a solenoid operated valve, electrical circuit
means for powering said solenoid operated valves and
means responsive to the operation of said first men-
tioned manually operated valve means including switch
means for connecting and disconnecting said electrical
circuit means to a source of power.

15. Apparatus according to claim 14 wherein said
means responsive to the operation of said first men-
tioned valve means includes cam follower means con-
nected to said switch means and cam means connected
to said manually operated valve means for swinging dis-
placement under the action of said manually operated
valve in moving from a closed position thereof to the
open position thereof and reversely, said cam and cam
follower means having a confined path of travel such
that displacement by said manually operated valve
means in one direction actuates said switch means to
connect said electrical circuit means to a source of
power and displacement in the opposite direction actu-
ates said switch means to disconnect said electrical cir-
cuit means from a source of power and means urging
said cam follower means into engagement with said dis-
placeable cam.
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16. Apparatus according to claim 15 wherein said
displaceable cam and said cam follower means have a
configuration such that said switch means is actuated
to connect said electrical circuit means to a source of
power after said first mentioned manually operated
valve means has been moved out of the closed position
towards the opened position and said switch means is
actuated to disconnect said electrical means from a
power source after said first mentioned valve means is
moved out of the fully opened position towards the
closed position.

17. In apparatus for dispensing a liquid derived from
two liquid components to be stored within the appara-
tus and to be delivered separately from their sources
through a conduit system to a confluence downstream
before discharge, the combination of a first stationary
vessel for storing one liquid component, conduit means
in fluid communication with said first stationary vessel
to supply same with liquid from a source under pres-
sure, control means associated with said vessel and said
conduit means for controlling the supply of liquid to
said stationary vessel to maintain a substantially con-
stant level of liquid therein, to be withdrawn therefrom
by gravity and under atmospheric pressure a base, resil-
ient support means upstanding from said base in spaced
relation to said first stationary vessel for supporting a
selected applied load above said base in the form of a
displaceable vessel adapted to contain a measured
quantity of a second liquid to be withdrawn therefrom
by gravity under atmospheric pressure, said resilient
support means being extensible substantially vertically
in response to an increment of change in the weight of
a selected applied load, said resilient support means
being calibrated in relation to such selected load to be
applied such that the liquid level established upon ini-
tial loading of said resilient support means is substan-
tially maintained as the second liquid is withdrawn, a
first larger conduit section terminating downstream in
a discharge orifice and adapted for connection up-
stream with said first stationary vessel to establish com-
munication therebetween and a second smaller conduit
section supported within said first larger conduit sec-
tion and in spaced relation thereto to define a sur-
rounding passageway therewith in the region between
said discharge orifice and upstream connection of said
first larger conduit section, said second smaller conduit
section being adapted for connection upstream to the
selected load in the form of a displaceable vessel to be
applied to establish communication therebetween said
second smaller conduit section terminating down-
stream in an orifice defining a flow path intersecting
with the flow path defined by said surrounding passage-
way.

18. Apparatus according to claim 17 wherein that
portion of the first larger conduit section extending be-
tween the surrounding passageway to the discharge ori-
fice thereof has a cross section throughout sufficient to
pass the combined liquid flow without impressing a
pressure build-up.

19. Apparatus according to claim 17 wherein means
are provided for heating liquid to be supplied to said
first stationary vessel and means are provided for re-
frigerating the liquid adapted to be contained in the dis-
placeable vessel within a range of selected tempera-
tures.

20. In apparatus for automatically dispensing a liquid
beverage to be delivered by a conduit system to a dis-
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charge orifice, a base, resilient support means upstand-
ing from said base for supporting a selected applied
load above said base in the form of a displaceable ves-
sel adapted to contain a measured quantity of a liquid
component, said resilient support means being extensi-
ble substantially vertically in response to an increment
of change in the weight of a selected applied load and
calibrated in relation to same such that the liquid level
established upon initial loading of said resilient support
means is substantially maintained.

21. Apparatus according to claim 20 wherein said re-
silient support means includes, a spring element com-
prising a succession of coils having a substantially uni-
form cross-section and uniform mean diameter secured
to said base with the axis of such spring element ex-
tending substantially vertically, load engaging means
carried by said spring element and means associated
with said base and said load engaging means for guiding
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and supporting said load engaging means throughout
the extent of its displacement.

22. Apparatus according to claim 21 wherein said
load engaging means comprises a platform presenting
receptacle locating means adapted to substantially cen-
ter the load over the spring axis.

23. Apparatus according to claim 21 wherein said
means associated with said base and said load engaging
means for guiding and supporting said load engaging
means throughout the extent of its displacement com-
prises a vertical guide member supported from said
load engaging means to present a substantially vertical
guide formation to one side thereof and a stationary
vertically extending support means mounted to extend
above said base for slidably interengaging with said ver-
tical guide means throughout the range of its displace-

ment.
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