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This invention relates to dispensers for diluting and 
dispensing ?uids or concentrates, such as concentrated 
juices, malts, liquors, colas, ?avors and the like. 

It is an object of my invention to provide a novel and 
improved form of mixing and dispensing valve having no 
moving parts and operable to dispense a ?uid of one 
consistency. by the ?ow of a diluting ?uid through the 
valve under pressure. 

Another object of my invention is to provide an e?i 
cient form of dispensing valve of a simpli?ed and novel 
construction and arrangement wherein the concentrate or 
?uid is dispensed and mixed with water by the aspirating 
action of the water under presure passing through a throat 
of a Venturi. 
A further object of my invention is to provide a novel 

and simple form of a dispensing valve for concentrates 
or ?uids wherein the control of the ?ow of the concen 
trateor ?uid is. attained by the ?ow of diluting water 
through the valve as the water passes through a vacuum 
chamber on the downstream‘ side of the throat of a 
Venturi. ’ 

A still further object of my invention is to provide a 
new and improved form of mixing and dispensing valve 
utilizing the ?ow of diluting water to draw a concentrate 
or ?uid from its container and utilizing a ?exible wafer 
to prevent leakage of the concentrate or ?uid from the 
container when the ?ow of diluting water through the 
valve is cut oil. 
A still further object of my invention is to provide a 

new and improved form of dispensing valve for high 
speci?c gravity liquids having a resilient wafer type check 
valve at the top of the valve body to prevent leakage of 
the liquid through the valve body by the head on the liq 
uid and utilizing a vacuum chamber on the downstream 
side of the throat of a Venturi to aspirate the liquid 
through the valve. 
Another and more detailed object of my invention is 

to provide an e?icient form of dispensing and mixing 
valve for concentrates or ?uids made from a transparent 
insulating material with all the passageways of the valve 
readily exposed to view and controlling the ?ow of the 
concentrate or, ?uid for’ mixture with water, entirely by 
the ?ow of the mixing and diluting water through the 
valve. 

These and other objects of my invention will appear 
from time to time as the following speci?cation pro 
ceeds and with reference to the accompanying drawings 
wherein : 

' Figure 1 is a fragmentary vertical sectional view taken 
through a dispenser constructed in accordance with my 
invention; _ 

Figure 2 is a transverse sectional view taken through 
the dispensing and mixing valve; 

Figure 3 is a top plan view of the mixing and dispens 
ing valve; 

Figure 4 is _a horizontal sectional view taken through 
the mixing and dispensing valve, showing the Venturi and 
Water passageway therein; and 
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Figure 5 is an enlarged sectional View taken along line 
V-V of Figure 3. - 

In Figure 1 of the drawings, I have shown a portion of 
a dispenser for diluting and dispensing various types of 
concentrates or ?uids, such as concentrated vegetable 
juices and fruit juices, malts, liquors, colas, ?avors and 
the like, and particularly adapted to dilute concentrates 
to the normal consistency of the juice of the fresh natural 
fruit and delivering a cool uniformly mixed juice for 
drinking purposes. The dispenser may include a casing 
10 having a container or tank 11 for the concentrate or 
?uid, mounted therein adjacent the upper portion thereof 
and open at the top thereof. The tank 11 may be of a 
generally cylindrical form closed by a cover 12 and hav 
ing a sloping bottom 13, gradually sloping to an open 
ing 14 for a diluting and mixing valve 15. 
As herein shown, the opening 14 is formed by a de 

pending collar 16 forming an open-ended valve chamber 
and depending from the bottom of the tank. The de 
pending collar 16 has an inwardly turned frusto-conical 
lower end portion 17 engaging the bottom of the valve 
15 and holding it in place (Figure 2). 
The tank 11 may be cooled by a refrigerating coil 19 

and may be made from a corrosion-resistant material, 
such as stainless steel, which besides resisting corrosion 
of highly acid fruit juices, also acts as a conductor of 
cold, to maintain the juice cool, when the refrigerating 
unit is shut off. The tank 11 is formed to be free from 
all shoulders or recesses where bacteria may breed and 
the temperature of the concentrate is maintained vsu?i 
ciently low to prevent the breeding of bacteria therein 
by the refrigerating coil 19, encircling said tank. 
The casing 10 may also have a compressor, motor and 

condenser (not shown) for a refrigerating unit, which 
may be contained therein and may be connected to the 
refrigerating coil 19, to maintain the juice concentrate 

' at the proper temperature, a desirable temperature being 

40 

60 

65 
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in the neighborhood of 22° F., although the concentrate 
may be maintained at higher or lower temperatures as 
long as it will ?ow relatively freely and is su?iciently 
cold to prevent the breeding of bacteria. It should here 
be understood that the freezing temperature of the con 
centrate is much lower than that of water, the freezing 
temperature of many concentrated fruit juices being as 
low as 18° F. 
A supply pipe 20 for diluting'water may enter the 

casing 10 through a wall thereof (not shown) and may 
extend through said casing to a position adjacent the top 
of the cooling coil 19. The pipe 20 may then be coiled 
around the outside of said coil, in spaced relation with 
respect thereto, as indicated by reference character 21. 
The supply pipe 20 is shown as being connected at its 
delivery end with a constant volume solenoid operated 
delivery valve 23. The valve 23 may be a solenoid con 
trolled ?uid pressure operated valve of a well known 
form of diaphragm type, and is not herein shown or 
described in detail except insofar as to show a ?tting 24 
threaded within the discharge outlet of the valve, and 
having an annular ?ow control member 25 contained 
therein. The ?owcontrol member 25 is seated in an 
annular recessed portion 26 of the ?tting 24. Various 
flow control members may be substituted for the member 
'25 to control the ?ow of Water through the valve, so 
that the valve may deliver the required volume of diluting 
water at the desired pressure. The ?ow control mem 
ber 25 is shown as being a resilient ?ow control washer, 
similar to that shown and ‘described in Patent No.-' 
2,3 89,134, which issued to Clyde A. Brown on November 
20, 1945, and is no part of my present invention, so 
need not herein be shown or described in detail. 
A coil 29 for a solenoid encircles an armature (not 

shown) of the valve and is energized upon the pressing 



' ~34 is provided 

Ythe apertures 44, 44;. 
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of, ‘a push button 30 on the front face of the dispenser 
to open the valve to supply water at the desired pressure 
for aspirating and scavenging the concentrate from the 
tank 11 and mixing therewith. A pipe '31.leads from 

‘ the '?tting'24' and is connected at its discharge end to a 
, pipe 33 extending outwardly from the. collar'16 and com 
municating with the inside of said collar. 'A'coupling 

pipe 33. , 

"'Therrmixing anddispensing valve ‘15 is herein shown’ 
as comprising avalve ‘body 36~of a generallycylind'rical 
form‘. 'Theyvalve ‘body 36 ‘may ?t withinv the collar '16 

to secure‘ the end ‘of the pipe 31 to the ~ 

10 

and ‘be-retained therein by the frusto-c'onical ‘lower end , 
portion 17 thereof,- abutted by a corresponding-lower face 
of said valve body. "The valve ‘body 36 is preferably. 
transparent and may be molded or formed from one of 

‘the well‘ known‘ thermoplastic materials, or from glass; 
' One such-‘thermoplastic material mayibe"‘Lucite,” which 
not only exposes the passageways in the‘valve .to view, 
but also acts as an insulator and inhibitsfreezing of the 

. water. 2 ' . 

f T he valve body'56, is shown 'asjhaving an, annular pas 
‘sageway39 extending therearound and opening to the 
periphery thereof and communicating with the pipe 33, 
for conducting water under pressure’into ,and through 
the valve body. , Sealingrings 40, 40 maybe providedv 
on opposite sides of the annular passageway 39, to retain 
water in said passageway and to prevent the leakage of 

vwater‘ along the side walls ofithe' valve body 36. Said 
sealing rings may be of. any well known form of ?exible 
'sealing‘ringjmade from rubber or'an elastomer, as long 
as the rings and recessesin the wall of the valve body 
for the rings. are so construgted that they ‘may readily 

' be cleanedjand will not ‘harbor the breedinglof bacteria. 
"The valve .body 3561s, shown as havingits top face 

recessed Slightly below the. bottomjof the. tank‘ Hand 
as‘h'aving‘ aconcentrate. chamber ,41 'lrecessed therein and 
opening to the topjthereof. "A cage'42 of a checkivalve 
43 is shown as ‘being recessed'jin, the top of said chamber 
and suitably sealedltothe wall thereof. The cage 42 "' 
has a plurality of flow; apertures 44, 44. opening through 

, the bottom thereof. ‘ Flow apertures'45, 45 are provided 
in theside Wall‘thereof, to assurecomplete scavenging 
of theconcentrated juice from’ the bottom of'the tank :11. ‘ 

. The check valve is hereinmshown as being a ?exible 
' Wafer 46 which may be made fromrubber vor'an ,elasto 
met. 7 The wafer 46 has a plurality of'nibs 47,47. ex 
tending upwardlyrtherefromf through certain of theaper 
tures in ‘the bottom of the cage 42 and: retaining said, 
wafer to the bottom of said cage. As herein showm the 
nihs47, 47 are diametrically aligned and allow the wafer 
to hex downwardly on opposite sides of the centers there 

: of, to allow the ?ow of concentrate through the apertures ' 
'44, 44 and 45, 45. , The bottom of the cage 42, abutting 
the Wafer 46 is convex and said wafer has' sufficient ?er~;i—_ 
bility to normally, engage the convex bottom of the cage 

4 . . , 

chamber 53 regardless of changes in viscosity thereof 
due to the proportioning of different forms. of con 
,centratesor to variations in the viscosity of the con 
centrate due to temperature changes. _ . n I _ 

A knife edge ori?ce is herein de?ned as being anori?ce 
having a sharp inlet edge and having a wall of negligible 
axial length. ' V t . i . I 

A passageway ,56 leads from the annular passageway 
'39 through" the valve body 36 and terminates "into the 
base of. a ‘truncated cone-like passageway, Storming-the 
upstream side ofthe Yenturii-SS. An,;inverted'truncated 
cone-like passageway leads from the vacuurn-charnber . 
53 and communicates with, a downwardly extending in 
clined passageway 66, opening to the bottom of ‘the valve ' 
body 36. As herein shown, a-spout or nozzle, 61 is se-f _ V 
cured to ‘and depends from a depending portionx63 of 
the valve body 36, to direct thermixedr and diluted cona 
centrate for dischargeinto a'dr'inking glass or-other suit 
ablecontainer. . V ‘ ,' ' 

.When' the tank, 11 has concentrate therein, andi'water 
from, the valve 23' enters’ the valve .body, '36 at a pre 
determined generally constant pressure’ governedfby the’ 
valve 23, through the annular passageway 39, the velocity 
of the water ?owing through the throat 5410f the'Ven 
turi' 55 will increase with a resultant drop infpressure'at 
the downstream side of said throat,.a'nd create avacuum 
in the vacuum chamber 53. This will draw the wafer 
46 downwardly and open the check valve 43. ' The vacuum 
in the vacuum chamber 53 will thus aspirate the concfe'ng 
trate from the tank 11, mixing it with/the water and 
discharging it through" the spout '61, diluted to‘ the con= 

, sistency of the juice of the fresh fruit. 
, The ?ow of Water from the water valve ‘23 may be 

regulated by the ?ow control member 25 to'rmix ‘41/2 
7 ounces of water withll/z ounces of wncentr‘ateiand deliver 

sixounces of diluted,juicehintsixgseconds. "This may he 
. attained with a‘ delivery pressure ofth‘elwater of around» 
10 pounds per square inchas it leaves the‘flow control 
washer, 25. ,Waterentering the passageway 56 under" 
a pressure of around, 12 pounds per square inch will'create" 
a vacuum in the vacuum chamber 53 of substantially/I17 

. inches of mercury, which is sufficient to scavenge, 'thetank 
"'11 dry, when desired. It should, of coursegbewunder-w' 

stood that by varying the passages, ‘vacuum chambergetcg 
that the same results'may be attained ‘with higher or lower 

.7 pressures. ' 

On CD 

42 and prevent the leaking ofconcentrate therethrough _ 
by gravity, butto '?ex upon the ‘reduction, inpressure in 
the chamber 41 and allow 

' The concentrate chamber '41' communicates with a 
a generally cylindrical outlet‘ 49 at the bottom thereof 
having’ a generally frusto-conical bottom portion ‘50 ter 

t vrninating in a knife-edge ori?ice.51. ‘ The’ knife-edge 
Qri?ce'SZ' communicatesrwith'a'vacuum {chamber 53 on 
the downstream side‘ of agth'roat 54l'of -a..Ven,turi 55. ' 

1 The vacuurncharnber '53 onjthe downstream side of the 
throatsé ofth'e. Venturi ,isof 'a larger-v: diameter than 
thedianieter of the throat ofthe Venturi to ,assurezthe 
freerriiow of, concentrate, into, thejvacuu'rn ‘chamber by 
the increased. velocityjof the water ?owing therethrough 

' 'as. it; leaves gthe?throat ofjthe'venturin The knife-edge 
ori?ce :51 is provided to reduce’the surface tension of 

, i the relatively" heavyyviscous' concentrate and- to accom- , 
gmodate thejconcentratelq ftsely .?owjintoQthe vacuum 

therconcentraterto pass through V , 

60 

' ‘it has also been found that with su?icient vacuum in the 
vacuum chamber 53, the head pressure of the concentrate 
in the tank'willin no way affect the ?ow of the con-' 
'centrate from the tank, and that the ?ow of concentrate 
_will be substantially uniform fromthe top to'the bottom .7 
of the tank as the head decreases. 7 

It has also been found that variations in incoming pres 
sure of the water have very littlee?’ect on avariation'of 
the mixture of the concentrate andthat with, changes in 
incoming pressure of around,2'5.%, the variation infthe . ' 
Brix reading of the diluted concentrate is \sligh-trand is far 
better thairtheaallowable requirements. " 

. It has further'beenjfound that, although the-apertures 7' 
44, 44 in the cage’ .42, are relatively’ smalhqwith ,the 
abovementioned vacuum the vacuum, chamber 53,.or 
even with water pressure as low as 8 pounds per square 
,inch, and a vacuum of 15 inches of mercury, fruitsacks , 
will be extruded throughrthese. apertures pastgithe-check 
valve 43,’ and mixed with the flowing water withoutplogaf 
ging the check or mixing'valves. Satisfa'ctory'results may ' 

I also be attained with loweripressures byvaryingthe sizeof 
the passageways and particularly the vacuum chamber-'53. ~ 

It may also be noted'that if desired. ‘the: valve may be’ \ 
cleaned-without removing-from the- rtankslrl?gbyltllling 
the tank with a’ detergent and water'and iaspiratingxthe’ 

,o'm-rthe' '7 
' tank 11 by opening the water valve, 23. ' ' " a 1 V , 

"It should: also be noted 1111311116 valve hodyu36~isninade 
,, from a transparent mateiial,_suchz;as “_‘Lu,c,ite”V,..or_.-_g1ass - 

detergent through the valve and scavenging it’; 
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which, besides being transparent and rendering all of the 
passageways open to view, to permit ready cleaning there 
of, also acts as an insulator and inhibits freezing of the 
water or concentrate in the passageways therein. It 
should be understood, however, that while the valve body 
is shown and preferably described as being transparent 
and made from plastic or glass, it need not be transparent 
and may be made from other materials as well. 

It will be understood that modi?cations and variations 
may be e?ected without departing from the spirit and scope 
of the novel concepts of the present invention. 

I claim as my invention: 
1. In a device for proportioning a liquid of relatively 

heavy viscosity with a liquid of relatively light viscosity 
and dispensing the proportioned liquids as a liqud mxture 
of predetermined proportions, a body member, a ?rst 
inlet passageway in said body converging in a downstream 
direction and having a restricted throat, an outlet passage 
way extending in the same direction as said ?rst inlet 
passageway and joining said throat, said outlet passage 
way having a larger cross-sectional area at said junction 
than the cross-sectional area of said throat, a second inlet 
passageway in said body member communicating with 
said portion of said outlet passageway of larger cross 
sectional area than said throat, adjacent the junction of 
said outlet passageway to said throat, and said second inlet 
passageway having a portion of relatively large cross 
sectional area and having an ori?ce in communication with 
said outlet passageway through the wall thereof of rela 
tively small cross-sectional area, the portion of said inlet 
passageway de?ning said ori?ce being of a substantially 
shorter axial length ‘than any radial measurement of said 
ori?ce. 

2. In a device for proportioning a liquid of relatively 
heavy viscosity with a liquid of relatively light viscosity 
and dispensing the proportioned liquids as a liquid mix 
ture of predetermined proportions, a body member, a ?rst 
inlet passageway in said body member converging in a 
downstream direction and having a restricted throat, an 
outlet passageway extending in the same direction as 
said ?rst inlet passageway and joining said throat, said 
outlet passageway having a larger cross-sectional area at 
the junction of said outlet passageway with said throat 
than the cross-sectional area of said throat, a source of 
liquid under pressure having communication with said 
?rst inlet passageway, a second inlet passageway in said 
body member communicating with said portion of said out 
let passageway through a wall thereof, adjacent the junc 
tion of said outlet passageway with said throat, a source of 
liquid of relatively heavy viscosity in communication 
with said second nlet passageway, and said second inlet 
passageway having a portion of relatively large cross-sec 
tional area converging toward its downstream end and 
having an ori?ce at its downstream end of relatively smaller 
cross-sectional area than said portion of relatively large 
cross-sectional area, the portion of said second inlet 
passageway de?ning said ori?ce being of a shorter axial 
length than one-half of any radial measurement of said 
ori?ce. 

3. In a device for proportioning a liquid of relatively 
heavy viscosity with a liquid of relatively light viscosity 
and dispensing the proportioned liquid as a liquid mix 
ture of predetermined proportions, a body member, a 
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6 
?rst inlet passageway leading into said body member 
and having a portion converging in a downstream direc 
tion into a restricted throat, an outlet passageway extend 
ing in the same direction as said inlet passageway and 
joining said throat, said outlet passageway having a por 
tion of larger cross-sectional area at its junction with said 
throat than the cross-sectional area of said throat, a sec 
ond inlet passageway in said body member communicating 
with said outlet passageway through a wall thereof ad 
jacent the junction of said outlet passageway with said 
throat, a source of liquid of heavy viscosity in commu 
nication with said second inlet passageway, said second 
inlet passageway having a portion of relatively large cross 
sectional area converging toward its downstream end in~ 
to a knife-edge ori?ce, a source of supply of liquid of 
light viscosity under pressure in communication with said 
?rst inlet, and uniform rate of ?ow control means provid 
ing a uniform rate of flow of liquid of light viscosity into 
said ?rst inlet and providing a substantially uniform 
vacuum and ?ow of liquid of heavy viscosity regardless 
of variations in head of the liquid of heavy viscosity. 

4. In a device for proportioning a liquid of relatively 
heavy viscosity with a liquid of relatively light viscosity 
and dispensing the proportioned liquid as a liquid mix 
ture of predetermined proportions, a body member, a 
?rst inlet passageway leading into said body member con 
verging in a downstream direction to a restricted throat, 
a vacuum chamber on the downstream side of said throat, 
an outlet passageway leading from said vacuum chamber, 
said vacuum chamber having a larger cross-sectional area 
than the cross-sectional area of said throat, a source 
of proportioning liquid under pressure in communication 
with said inlet passageway and having a uniform rate of 
?ow control device on the upstream side of said inlet 
passageway assuring a uniform rate of ?ow of proportion 
ing liquid regardless of variations in pressure of the 
liquid at the source, a second inlet passageway in said 
body having communication with said vacuum chamber 
through a wall thereof, a source of supply of liquid of 
relatively heavy viscosity having communication with 
said second inlet passageway, said second inlet passage 
way having an inlet portion of relatively large cross 
sectional area and having a converging wall de?ning at 
its downstream end a knife-edge ori?ce of relatively small 
cross-sectional area. 
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