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[57] ABSTRACT

Apparatus for dispensing two immiscible liquids com-
prising a container having a fluid exit nozzle and a tu-
bular stem for coupling the nozzle with the interior of
the container. A lower segment of the stem is perfo-
rate and is surrounded by and spaced inwardly from
an imperforate sleeve. The lower end of the sleeve is
open and its upper end is closed. A valve across the
path defined by the upper segment of the stem con-
trols the flow of liquids to the nozzle and means is pro-
vided to cause a liquid flow to the nozzle when the
valve is opened.

8 Claims, 3 Drawing Figures
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DISPENSER FOR IMMISCIBLE LIQUIDS

This invention relates to improvements in fluid dis-
pensing devices and, more particularly, to apparatus
for dispensing two immiscible liquids in the form of a
spray.

While the present invention is suitable for use in dis-
pensing immiscible liquids of different types, it is expe-
cially adapted for use in providing a means for spraying
a mixture of salad oil and vinegar onto salads or other
foods. The conventional container for salad oil and vi-
negar is a glass bottle having a screw cap at the top.
After shaking the bottle with the cap on the top, the
cap is removed and the mixture is poured onto the
salad or other food item. Since the top opening in the
bottle is relatively large, it is oftentimes difficult to
keep from pouring too much of the mixture onto the
salad. The fact that too much of the mixture can be ac-
cidentally poured onto the salad makes this method of
dispensing unsatisfactory. Thus, a need exists for a dis-
penser for salad oil and vinegar which not only applies
the mixture in a measured amount but also applies it
quickly and easily and in accordance with a desired
ratio of said oil to vinegar.

The present invention satisfies this need by providing
a dispenser having an improved assembly within a con-
tainer for directing two immiscible liquids together
along a path out of the container and to a fluid exit noz-
zle. The assembly comprises an inner, perforate lower
tube surrounded by and spaced inwardly of an outer,
imperforate sleeve with the sleeve being closed at its
upper end and open at its lower end. The assembly,
when disposed in the container, permits the two liquids
to be disposed in the sleeve and the perforate tube in
a stratified relationship to each other before agitation
of the liquids and in an admixed relationship after agi-
tation of the liquids. Thus, when a force is applied to
the liquids in the container, the two liquids within the
sleeve and the tube, after being shaken or agitated and
held in equal ratio in colloidal suspension in relation to
the ratio of the immiscible liquids, travel upwardly
through the stem and out of the container through the
orifice of the nozzle. The liquids issue in the form of a
spray from the nozzle and this spray can be directed
onto a salad or other food item.

The invention is suitable for use with an aerosol dis-
penser of the type using a gas under pressure as the pro-
pellant. In an alternative embodiment, the container
can have a finger-actuated pump and nozzle assembly
for the propelling means. In either case, the stem and
sleeve assembly will be utilized to hold portions of the
two liquids and to allow the same to travel together to
the nozzle for issuance therefrom as a spray.

The volumes of the two liquids in the container will
generally be in accordance with a predetermined ratio.
It has been found that the volumes of the two liquids in
the effluent from the nozzle are of substantially the
same ratio as the ratio of the volumes of the liquids in
the container itself. This feature is especial important
where it is desired to have a predetermined ratio of
salad oil to vinegar directed onto a salad or other food
item.

Another advantage of the present invention is that a
conventional liquid dispenser can be used in combina-
tion with the improved stem and sleeve assembly of the
invention. The assembly can be releasably coupled to
the nozzle so as to minimize costs and production time.
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Another advantage of the present invention is that it
homogenizes two or more immiscible liquids instanta-
neously as the liquids issue from the nozzle. This is im-
portant because it renders an extra homogenization
step unnecessary. The invention, when used, also
would eliminate the need for wetting agents to reduce
liquid surface tension between two immiscible liquids.

The primary object of this invention is to provide an
improved dispenser of the type used for dispensing two
immiscible liquids wherein the dispenser has an im-
proved stem assembly for holding portions of two im-
miscible liquids and for allowing the two liquids to
travel together toward the exit nozzle of the dispenser,
so that the effluent from the nozzle will be a mixture of
the two liquids and such mixture can be directed to any
desired location.

Another object of this invention is to provide a dis-
penser of the type described wherein the stem assembly
includes a lower perforate tubular segment surrounded
by and spaced inwardly from an imperforate sleeve
closed at the upper end and open at its lower end, so
that the two liquids can enter the sleeve and thereby
the tube and be confined until the upward flow in the
stem is commenced, whereupon the two liquids in the
sleeve and tube travel together through the stem
toward the exit nozzle and issue therefrom as a homo-
geneous admixture in the form of a spray.

A further object of this invention is to provide an im-
proved stem assembly for a liquid dispenser of the
aforesaid character wherein the assembly can be re-
leasably connected to the nozzle structure of the dis-
penser and can be operable to hold two immiscible lig-
uids and to allow the liquids to travel together in an ad-
mixed condition to the nozzle when force is applied to
the liquids.

Other objects of this invention will become apparent
as the following specification progresses, reference
being had to the accompanying drawing for an illustra-
tion of the invention.

IN THE DRAWING:

FIG. 1 is a side elevational view, partly broken away,
of one form of the liquid dispensing apparatus of this
invention, showing the way in which portions of two
immiscible liquids are held in stratified relationship by
a stem and sleeve assembly coupled with an exit nozzle;

FIG. 2 is a cross-sectional view taken along line 2—2
of FIG. 1; and

FIG. 3 is a vibw similar to FIG. 1 but illustrating a
second embodiment of the apparatus of this invention.

The first embodiment of the apparatus for dispensing
two immiscible liquids is broadly denoted by the nu-
meral 10 and is illustrated in FIGS. 1 and 2. Apparatus
10 includes a closed container 12 having a sidewall 14,
a bottom 16, a top 18 and a liquid exit nozzle 20 pro-
vided with an orifice 22 adjacent to the uppermost por-
tion of top 18. Container 12 is of conventional con-
struction and is sufficiently strong to withstand internal
gas pressures therewithin.

A tubular extension 23 provides the outer housing for
a conventional valve 24 which is operated when nozzle
20 is displaced relative to the container. Generally, the
nozzle is moved laterally by finger pressure to actuate
or open the valve whereby a fluid can pass through the
valve and toward the nozzle for flow outwardly from
orifice 22 in the form of a spray.




3,785,537

3

Extension 23 has a short, tubular projection 25 onto
which a tubular stem 26 is press fitted. Thus, the stem
is releasably coupled to projection 25.

Stem 26 has an imperforate upper segment 28 cou-
pled with projection 25 and a perforate lower segment
30 having a lower open end 32 adjacent to and in prox-
imity with bottom 16. Segment 30 is provided with a
number of openings 34 therethrough along the length
thereof. These openings may be disposed at random lo-
cations or at uniformly spaced locations on the seg-
ment.

An imperforate sleeve 36 surrounds segment 30 and
is spaced therefrom as shown in FIG. 2. For purposes
of illustration, stem 26 and sleeve 36 are circular in
cross section and the sleeve is generally concentric with
segment 30 to present a cylindrical, liquid-receiving
space 38 which extends from the lower open end 40 of
sleeve 36 to a location intermediate the ends of stem
26, preferably near the junction between segments 28
and 30. The upper end 42 of sleeve 36 is closed. It has
a hole through which stem 26 can extend. The hole is
sealed in any suitable manner, such as by a suitable
sealing compound.

The lengths of segment 30 and sleeve 36 are prefera-
bly such that their upper ends will be near the upper-
most level of the upper liquid in the container. For pur-
poses of illustration, two immiscible liquids 44 and 46
are shown in the container in a stratified relationship
with respect to each other. The liquids are in a volume
ratio of about 4:1 but, again, this is for purposes of illus-

tration since the volumes of the liquids could be se-,

lected in accordance with other ratios as well.

A mass 48 of an inert gas under pressure, such as
Freon, nitrous oxide or the like, is disposed in container
12 above the upper level 50 of liquid 44. This gas is
used as a propellant to force the liquids out of the con-
tainer through stem 26, valve 24 and nozzle 20 when
the valve is opened by the displacement of the nozzle.

Liquids 44 and 46 are placed in the container after
stem 26 with sleeve 36 thereon has been coupled with
projection 25. Generally, bottom 16 of the container
will initially be separate from the container to permit
the liquids to be directed thereinto. Then, the bottom
is put into place and permanently secured to the side-
wall of the container.

The liquids can be of any type. For purposes of illus-
tration, it will be assumed that liquid 44 is salad oil and
liquid 46 is vinegar so that the effluent from nozzle 20
will be a mixture of oil and vinegar in the form of a
spray which can be directed onto salad or other foods.

Since the oil and vinegar are immiscible, they will be-
come stratified with respect to each other both outside
sleeve 36 and within the sleeve. It is preferable to shake
the container before use to cause the liquids to mix to-
gether and thereby to assure that portions of the two
liquids will be received within sleeve 36.

As shown in FIG. 1, the uppermost opening 34 in seg-
ment 30 is spaced below upper end 42 of sleeve 36. In
practice, there will be a space of approximately one-
half inch between the upper opening 34 and closed end
42. The area immediately above the opening 34 defines
a gas trap 47 which will prevent gas from leaving seg-
ment 30 and passing upwardly to the nozzle. Generally,
there will always be liquid in segment 30 up to and
slightly above the upper opening 34 even after agitation’
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of the dispenser. Any gas in gas trap 47 serves as an agi-
tator for liquids in sleeve 36.

When the dispenser is agitated, such as by shaking it
by hand, the two liquids go into colloidal suspension
with the smallest particles of the suspension being near
the upper end of segment 30 and the larger particles of
the suspension being near the lower end thereof. Thus,
when the valve is opened, substantially equal portions
of large and small particles will flow into segment 30
from within sleeve 36 for travel upwardly to the nozzle.
At the orifice of the nozzle, the liquids issue in a ho-
mogenized form, thus eliminating the need for an addi-
tional homogenizing step.

Sleeve 36, therefore, serves to form the outer bound-
ary of the above-mentoned gas trap and prevents the
propelling gas in the container from escaping to the
nozzle. At the same time, the perforate segment 30 per-
mits the larger and smaller particles in collidal suspen-
sion to travel equally well to the nozzle.

To use apparatus 10, it is generally preferable to
shake the container before the valve is opened. In this
way, the two liquids will be mixed together at least for
a relatively short time although such is not deemed to
be necessary in order for apparatus 10 to be fully oper-
able. When the valve is opened, the gas pressure ex-
erted on the upper level of liquid 44 causes an unbal-
anced force on the liquids to cause the two liquids to
flow together upwardly in sleeve 36 and segment 30
and then into segment 28. The liquids then pass
through valve 24 and exit from orifice 22 in the form
of a spray. The liquids are mixed together in the spray.
It has been found that the ratio of the volumes of lig-
uids in the spray is substantially the same as the ratio
of the volumes in the liquids in container 12 after the
container has been sufficiently agitated. This is be-
lieved to be due to the unique construction of the stem
and sleeve assembly which defines a fluid flow path
from a region below the liquid level of liquid 46 to the
exit nozzle.

The second embodiment of the apparatus of this in-
vention is illustrated in FIG. 3 and is broadly denoted
by the numeral 110. Apparatus 110 includes a con-
tainer 112 having a sidewall 114, a bottom 116 and an
externally threaded open neck 118. A nozzle 120 hav-
ing an orifice 122 is carried on the upper end of a tubu-
lar extension 123 defining the outer housing for a con-
ventional fluid pump 124 which is operated as nozzle
120 is reciprecated vertically. The nozzle has a finger
pad 127 by means of which finger pressure can be ex-
erted on the nozzle to force the same downwardly. A
spring (not shown) forming a part of the pump operates
to return the nozzle to its uppermost position after it
has been depressed. The pump also utilizes valve means
(not shown) within housing 123 and such valve means
can thereby be said to be actuated upon displacement
of nozzle 120 relative to container 112,

The means for placing pump 124 in fluid communi-
cation with the lower part of container 112 is essen-
tially of the same construction as the stem and sleeve
assembly of apparatus 10. To this end, a tubular stem
126 is releasably coupled to the lower end of housing
124 such as in the same manner in which stem 26 is
coupled to projection 25 (FIG. 1). Stem 126 has an up-
per, imperforate segment 128 and a lower, perforate
segment 130 provided with a lower open end 132. Seg-
ment 130 has a number of spaced holes 134 there-
through. An imperforate sleeve 136 is in surrounding,
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spaced relationship to segment 130 to define a liquid-
receiving space 138 between the interior surface of the
sleeve and segment 130. Sleeve 136 has a lower open
end 140 surrounding end 132. The upper end 142 of
sleeve 136 is closed. Holes 134 are disposed through-
out the length of segment 130 and up to a location adja-
cent to closed end 142 of sleeve 136.

A cap 129 carries pump 124 and is threadably
mounted on neck 118, Thus, the pump and the stem
and sleeve assembly can be removed from the con-
tainer, if desired. The pump, when operated, draws a
pair of immiscible liquids 144 and 146 out of container
112 through orifice 122. The liquids generally assume
a stratified relationship in the container after they have
had time to settle in the container following agitation
of the liquids. Generally, the two liquids will be fun-
neled into the container before the stem and sleeve as-
sembly is inserted into the container. When this assem-
bly is moved into place in the container, the liquids
enter the lower end of the sleeve and the lower end of
segment 130 so that the liquids will be stratified in
space 138 and within segment 130,

Apparatus 110 is used by operating pump 124, This
is accomplished by reciprocating nozzle 120 with finger
pressure on pad 127. Preferably, the container is first
shaken to cause admixing of the two liquids. Also, noz-
zle 120 is then moved downwardly several times to
prime pump 124. As the pump is being primed and
thereafter, the two liquids which are held within seg-
ment 130 and sleeve 136 move upwardly in stem 126
and pass into and through the pump. As the pump con-
tinues to be actuated, the two liquids travel to orifice
122 and exit therefrom in the form of a spray. It has
been found that the ratio of the volumes of the liquids
in such a spray is substantially equal to the ratio of the
volumes of the two liquids in the container. Again, this
is believed to be due to the unique stem and sleeve as-
sembly described above.

The two liquids selected for use with container 12
can be of any type, such as food products, hair sprays,
hand lotions, shaving creams-and other cosmetics, alco-
hol soluble products with water base, and aerosol insec-
ticides having immiscible fillers. Also, more than two
liquids can be in the container, with all of the liquids
being immiscible with each other or with only two of

such liquids being immiscible. For instance, the two lig- -

uids can be salad oil and vinegar to be sprayed on sal-
ads or other foods. An advantage of utilizing the em-
bodiment of FIG. 3 is that the liquids can be marketed
or stored without keeping the stem and sleeve assembly
in the container. Also, such assembly can be removed
from the container for cleaning or other purposes.

What is claimed is: '

1. Apparatus for dispensing a.pair of immiscible lig-
uids, comprising a container adapted to receive and
hold two immiscible liquids in stratified relationship
with respect to each other; an exit nozzle for the con-
tainer; and a tubular stem coupled with the exit nozzle
for placing the latter in fluid communication with the
interior of the container below the liquid level therein,

said stem having a perforate, tubular segment and an.

imperforate sleeve in surrounding, spaced relationship
to the segment, said sleeve having a closed upper end
above the perforations of the stem and an open lower
end and being adapted for isolating respective stratified
portions of the two liquids from the main body of the
container, said closed end of said sleeve preventing
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fluid communication between the perforations of the
segment and the region above said liquid level, said seg-
ment extending throughout at least a major portion of
the sleeve and being adapted for permitting the isolated
liquids to flow thereinto from said sleeve and together
toward the exit nozzle.

2. An apparatus as set forth in claim 1, wherein said
sleeve has its closed end intermediate the ends of the
stem and has its open end adjacent to the lower end of
the stem.

3. In apparatus as set forth in claim 2, wherein said
segment has a length sufficient to permit its lower end
and the open end of the sleeve to be disposed adjacent
to the bottom of the container.

4. In liquid dispensing apparatus of the type having
a container and a fluid exit nozzle on the container, the
improvement comprising: a tubular stem adapted to be
coupled to the exit nozzle and to extend downwardly
therefrom below the liquid level of the container, said
stem including an imperforate sleeve for permitting a
portion of a pair of liquids in the container to be iso-
lated from the remainder of the liquids in the container
and to be disposed in stratified relationship relative to
each other, and a perforate segment within the sleeve
and extending throughout a major portion of the length
thereof, said sleeve having a closed upper end and an
open lower end, the upper end of the sleeve being
above the perforations of said segment, said closed end
of said sleeve preventing fluid communication between
the perforations of the segment and the region above
said liquid level, said segment being adapted to permit
the isolated liquids to flow together into and along the
stem toward the exit nozzle when a force is exerted on
the liquids in the container.

5. In apparatus as set forth in claim 4, wherein the
lengths of the stem and the tube are sufficient to posi-
tion the open end of the tube adjacent to the bottom of
the container when the stem is coupled with the exit
nozzle.

6. The combination as set forth in claim §, wherein
said forcing means comprises a manually actuated
pump device across the path of liquid flow toward the
exit nozzle.

7. In combination: a container having a pair of immis-
cible liquids therein with the liquids being capable of
becoming stratified relative to each other; an exit noz-
zle on the container adjacent to the upper portion
thereof; means within the container for placing the noz-
zle in fluid communication with the interior of the con-
tainer below the liquid level of the lower liquid when
the liquids are stratified, said placing means including
a tubular stem having an imperforate sleeve and a per-
forate segment within and extending throughout a
major portion of the length of the sleeve, said sleeve
having an upper, closed end above the perforations of
said segment and a lower open end and being adapted
for isolating portions of the liquids from the remainder
of the liquids in the container, said closed end of said
sleeve preventing fluid communication between the
perforations of the segment and the region above said
liquid level, said segment being adapted for permitting
the isolated liquids in the sleeve to flow together
toward the nozzle when an unbalanced force is exerted
on the upper level of the upper liquid; valve means cou-
pled with the placing means for controlling the flow of
the liquids toward the nozzle; and means within the
container for causing an unbalanced force to be ex-
erted on the upper liquid.

8. The combination as set forth in claim 7, wherein
said forcing means comprises a pressurized gas in the

container above the liquid level therein.
* * * * *



