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2
in a conventional manner, thus adding very little cost to
the finished article, both with respect to materials and
with respect to the cost of assembly thereof.
However, the present invention is not limited to the
arrangement described in the preceding paragraph, but
may take the form of an auxiliary foam-producing and
foam-dispensing attachment unit adapted to be engaged
(usually threadedly engaged) to the dispensing nozzle of
an entirely conventional and liquid-filled plastic tube so
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FOAM-PRODUCING AND FOAM-DSPENSING
MEANS
Victor M. Bruno, 9% P.O. Box 18948,
- Los Angeles, Calif. 90018
Filed Mar. 16, 1966, Ser. No. 541,892
28 Claims. (C. 222-146)

The present application comprises a continuation-in
part of my copending patent application, Ser. No. 445,- O that liquid from said conventional plastic tube can be
060, filed Apr. 2, 1965.
fed into the auxiliary foam-producing and foam-dispens
Generally speaking, the present invention relates to the ing
unit which, as a result of hand-pumping action of the
mixing and dispensing art and, more particularly, to a type
above, will effectively intermix a portion
mixer and dispenser primarily intended for use in effec of thementioned
liquid
with
air to produce and dispense an air
tively mixing air with a desired liquid whereby to produce 5. liquid foam combination
thereof in a manner generally
an intimately intermixed air-liquid foam and for effec
to that described above.
tively dispensing same. In this connection, it should be similar
The important point to note is that, in the first arrange
noted that the word "liquid" is to be very broadly con ment
above, the final article is what appears to
strued and may include single or multiple ingredients and be an described
entirely conventional plastic tube carrying a quan
may comprise anything from a relatively viscous or even 20 tity
of liquid therein and yet, after the closure cap is
semi-liquid material or slurry to an extremely thin liquid removed
therefrom, a small amount of hand-pumping
of very low viscosity. For example, the so-called "liquid
action of the type mentioned above will produce and
may comprise a shaving cream, which is a relatively thick dispense
a foamed combination of the liquid and air from
and viscous material, or may comprise a relatively thin
nozzle of the tube and this can be repeated succes
and low-viscosity liquid such as a detergent solution or 25 the
sively and at various intervals until such time as all of
various other similar liquids or combinations of liquids. the
has been dispensed in such foamed form, and
The present invention is particularly intended for use thatliquid
in the second arrangement described above, an
in combination or association with flexible elastically col
foam-producing and foam-dispensing unit is
lapsible containers which are frequently made of flexible auxiliary
merely
attached
an entirely conventional plastic tube
thin-walled plastic material such as polyethylene, or the 30 of liquid and is tooperated
for the foam-producing and
like, although not specifically so limited. Such containers foam-dispensing
purposes described above. Either ar
made in hollow longitudinal tubular configurations where rangement is extremely
simple and inexpensive to produce
by each comprises a flexibly collapsible plastic tube closed

at one end and provided with a dispensing nozzle or spout
(usually threaded and carrying a correspondingly
threaded closure cap) at the other end, have recently
come into wide usage; and the present invention is par
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and extremely easy to operate by a user of the device.
Additionally, it should be noted that, in certain forms
of the invention, the foam may be heated by providing
heating means in heat-transfer relationship with respect
to the flow-path of the foam produced by the foam-pro
ducing and foam-dispensing means. Said heating means
may be of an electrically energizable type, of a conduc
tive heat-transfer type wherein hot water or other pre
heated working medium is passed therethrough for trans
ferring heat to the foam, or may be of a type wherein
heat is produced by an exothermic chemical reaction for
transferring heat to the foam, or may be of various other
types capable of producing and/or transferring heat to
the foam, if desired. However, this is an optional fea

ticularly well adapted for use with such a plastic tube to
effectively cause it to be capable of producing and dis
pensing an air-liquid foam of the type referred to above 40
by merely repetitively squeezing and partially collapsing
a portion of the plastic tube after the closure cap has
been removed from the threaded dispensing nozzle there
of. Of course, it will be understood that when the
manual volume-decreasing pressure is removed from the 45
flexible plastic tube, it expands back to its normal un
collapsed configuration because of the elasticity of the ture, and in the simpler and more inexpensive foams of
plastic material of which the tube is made. This alter the invention as referred to hereinbefore, it may be
nate collapsing and expanding movement of the plastic eliminated.
tube, as a result of intermittently manually-applied pres 50 With the above points in mind, it is an object of the
sure, quickly and easily produces and dispenses an air present
invention to provide a novel foam-producing and
liquid foam which is highly desirable in the case of a foam-dispensing
means which may be produced by com
shaving cream, a shampoo, and a great variety of other bining with a flexible
plastic container (usually a flexible
liquid and semi-liquid materials in the cosmetic, personal plastic tube) an insertion
unit which effectively converts

grooming, and related fields.
In other words, it can be said that such a conventional
plastic tube, when provided with the additional elements
which together therewith define the inventive combination
of the present invention, are capable of producing foam
at much lower cost than a conventional pressurized-can
type of aerosol dispenser for liquid and semi-liquid ma
terials. The lower cost of the above-mentioned plastic

tube arrangement applies to both the actual cost of the
comparative containers and dispensers and to the tooling
costs for producing same.
Additionally, it should be noted that the novel foam
producing and foam-dispensing means of the present in
vention can be very simply produced by merely inserting
a very inexpensive cartridge or insertion unit into the
open rear end of an entirely conventional plastic tube at
the time that liquid is conventionally placed therein and
prior to the permanent closure of the rear end of the tube
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said flexible container into both a liquid reservoir and
supply means and a foam-producing and foam-dispensing
means capable of combining a portion of the liquid with
air into an air-liquid foam and dispensing same through
a dispensing outlet or nozzle means.
60
It is a further object of the present invention to provide
a novel foam-producing and foam-dispensing means which
compises an auxiliary unit adapted for simple and easy
attachment to the dispensing nozzle or outlet of a con
ventional liquid-filled plastic tube and which, when so
65
attached, converts the combination thereof to a liquid
reservoir and supply means and a foam-producing and
foam-dispensing means for converting a portion of the
liquid into an intimately mixed air-liquid foam and for
dispensing same for the purposes outlined above.
70 It is a further object of the present invention to provide
a novel foam-producing and foam-dispensing means of
ahe character referred to above which includes a novel
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3.

illustrated in FIG. 1.

FIG. 4 is a fragmentary enlarged cross-sectional view
of a portion of the mixing baffle means of FIG.1.

FIG. 5 is a fragmentary enlarged cross-sectional view

which would otherwise tend to exclude the desired amount

of air, from said elastically compressible mixing baffle
means, which is necessary in order to produce an op
timum air-liquid foam.
It is a further object of the present invention to pro
vide a device of the character referred to hereinbefore
wherein the actual mixing of a quantity of the liquid and
a quantity of air in a manner such as to effectively pro
duce a foam therefrom is accomplished by an elastically
compressible mixing baffle means comprising a quantity

of multi-cell sponge material having interconnected
elastic solid portion defining a plurality of interconnected
hollow communicating cells dispersed therethrough and
effectively providing a plurality of interconnected baffle
passageways extending therethrough, with said elastically
compressible fluid-mixing baffle means being positioned
within an elastically manually compressible mixing cham
ber means which may be said to comprise a forcing
means, a pressure-applying means, or a manually operable
hand-pump means for changing the interior volume
thereof and effectively alternately compressing and re
leasing the mixing baffle means whereby to cause liquid
and air within the mixing baffle means to be moved in
intimate contact through said plurality of interconnected
baffle passageways whereby to effectively mix same into

4.

mounted
relationship within a conventional flexible col
lapsible plastic tube to produce the combination device

flow-restricting effective valve means effectively posi
tioned in the flow-path of liquid adapted to be fed into
the foam-producing portion of the device for the purpose
of limiting the flow of said liquid to an optimum low
value such as to prevent excessive liquid saturation of
an elastically compressible fluid-mixing baffle means posi
tioned within said foam-producing portion of the device

0

15

20

a foam.

25

of a portion of the plug and barrier member comprising
the flow-restricting effective valve means of FIG. 1.
FIG. 6 is a fragmentary view, partly in section, showing
the rear end portion of a slightly modified insert or car
tridge unit, such as the first form thereof shown inde
pendently in FIG. 3, and in this modification said car

tridge unit is provided with a slightly modified rear-posi
tioned flow-restricting effective valve means.
FIG. 7 is a fragmentary view similar ot FIG. 1 but
illustrates a further modification of the invention wherein

a different type of flow-restricting effective valve means is
employed from the first form thereof illustrated in FIGS.
1-5 and the second form thereof illustrated in FIG. 6.
FIG. 8 is a top plan view of FIG. 7.
FIG. 9 is an upper perspective view of the valve mem
ber of FIG. 7 and the mounting stem carried thereby,
FIG. 10 is an enlarged fragmentary sectional view of
the valve member of FIGS. 7 and 9 more clearly showing

the elastically deflectable flapper valve closure element
the valve member itself whereby to effectively comprise a
one-way valve means open only in the presence of for

overlying the plurality of restricted-area flow apertures of
wardly acting differential pressure across said flapper
FIG. 11 is a view similar to the upper portion of FIG.i,
but illustrates a modification thereof wherein the mixing
chamber means portion is physically separate from the
liquid reservoir and supply means portion of the plastic
tube rather than comprising an integral forward part
thereof as illustrated in the first form of the invention
shown in FIG. 1. In the modification of FIG. 11, said
mixing chamber means portion effectively comprises an
auxiliary element or unit adapted to be attached to the
dispensing nozzle or outlet of an entirely conventional
liquid-filled plastic tube, the upper end portion of which is
shown fragmentarily in phantom in FIG. 11.

30 valve closure element.

It is a further object of the present invention to pro
vide a novel foam-producing and foam-dispensing means 35
of the character referred to hereinbefore, provided with
heating means in association therewith for effectively heat
ing the foam produced and dispensed thereby.
It is a further object of the present invention to provide
a novel foam-producing and foam-dispensing means which
is of extremely small, simple, lightweight, easy-to-operate
construction and which may be employed for producing
FIG. 12 is a view similar to FIG. 11, but illustrates a
an air-liquid mix from a quantity of liquid carried in a
further modification of the invention additionally pro
conventional flexible collapsible plastic tube.
It is a further object of the present invention to provide 45 vided with auxiliary heating chamber means adapted to be
either to the auxiliary dispensing nozzle of the
a novel device of the character referred to herein ge fastened
nerically and/or specifically, and which may include any auxiliary foam-producing unit of FIG. 11 or directly to the
dispensing nozzle of the plastic tube form of the invetition
or all of the features referred to herein either individually
or in combination and which is of extremely simple, in shown in FIG. 1, or the modification thereof shown in
expensive construction requiring a minimum of tooling, 50 FIG. 7. This view is partly sectional and partly eleva
tional in a manner calculated to provide the maximum
production, and/or assembly costs and which is capable
disclosure in a single view.
of mass manufacture at a very low cost-per-unit whereby
The various views of the mixing baffle means shown
to be conducive to widespread manufacture, distribution,
through the figures and the various views of the first
and use of the invention.
and second forms of flow-restricting effective valve means
Further objects are implicit in the detailed description 55 shown
in the first form of the invention illustrated in
which follows hereinafter (which is to be considered as
FIGS. 1-5 and in the second form of the invention flius
exemplary of, but not specifically limiting the present in
in FIG. 6 are, in most instances, shown in a man
vention), and said objects will be apparent to persons trated
ner which does not illustrate the detail of the multiple
skilled in the art after a careful study of the detailed
60 interconnected cells thereof and the multiple intercon
description which follows.
nected baffle passeageways or through-passageways there
For the purpose of clarifying the nature of the present of,
these features being illustrated fragmentarily in FIGS.
invention, several exemplary embodiments of the inven 4 and
5 and in a sectional portion of FIG. 6 and being
tion are illustrated in the hereinbelow-described figures exemplary
of the remaining structures of the correspond
of the accompanying drawings and are described in detail

ing elements.

65
The exemplary first form of the invention illustrated
FIG. 1 is a view, partly in elevation and partly in ver
in FIGS. 1-5 may be said to comprise, in part a hollow
tical section, of one exemplary embodiment of the in
container means of flexible material, one form of which
vention with the closure cap member shown in disengaged
is generally designated at 20, wherein it is shown as com
exploded relationship with respect to the dispensing noz
zle means at the front end of the tube.
70 prising a hollow tubular longitudinal container means
made of flexible plastic material such as polyethylene,
FIG. 2 is a fragmentary perspective view of the bottom
although it may be made of various other suitable flexible
end of the plastic tube of FIG. 1 in its normal pre-closure
materials. Such flexible plastic tubes are normally ex
open relationship.
truded or molded to form a thin flexible cylindrical side
FIG. 3 is a perspective view of the insert or cartridge
unit of FIG. 1 shown alone and prior to insertion into 75 wall portion, such as indicated at 22, which is provided.
hereinafter.
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with a closed front end wall portion 24 at a front end
thereof, which may either be plastic-welded or otherwise
suitably joined to the front end of the cylindrical side
wall portion 22 at the circular shoulder 26 in one form
of such flexible plastic tube, or which may be integrally
joined at said shoulder 26 by forming or molding the
closed front end wall portion 24 at the front end of
the
extruded cylindrical side wall portion 22 in an integral
fashion.
The rear end of the cylindrical side wall portion 22

the plane defined by the surface 44) in communication

with a front end of the liquid reservoir and supply means
46 (just rearward of the plane defined by the surface 44)
whereby to allow forward passage of the liquid 42 from

the
reservoir and supply means 46 into the mixing cham
ber 48.
The previously-mentioned cartridge or insert unit 40,
which is positioned within the mixing chamber means 48,
actually takes the form of an elastically compressible
baffle means 50 comprising a quantity of a
of the tube 20 is normally initially open in the manner O fluid-mixing
multi-cell
sponge
material having interconnected solid
best shown fragmentarily at 28 in FIG. 2 and normally
portions
defining
a
plurality of interconnected hollow
the hollow interior of a conventional prior art flexible
communicating cells dispersed therethrough and effec
plastic tube, such as that shown at 20, is filled through
providing a plurality of interconnected baffled pas
said rear opening 28 to any desired extent and the ad 15 tively
sageways
extending therethrough and which, in certain
jacent portions of the cylindrical side wall 22 forming
preferred
forms
are of a tortuous type having
and defining said rear opening 28 or then joined together many directional thereof,
changes
therealong. This is best illus
permanently to make a closed heat-sealed, or otherwise
trated
by
a
careful
examination
of FIG. 4, which com
permanently fastened, junction of a flat spatulate form,
prises a greatly enlarged fragmentary cross-sectional view
as clearly shown at 30 in FIG. 1.
20 of a small representative portion of the fluid-mixing baffle
The opposite or front end of the tube 20 has a dispens
means 50 and which clearly shows a few representative
ing nozzle means or outlet 32 centrally carried by the
ones
of Said plurality of interconnected hollow commu
front end wall portion 24, which is customarily provided nicating
cells at 52 defined by said interconnected solid
with engaging means of a threaded type as indicated at
portions 53 and which also clearly shows a representative
34 adapted to engage the corresponding cooperating en
one of said plurality of interconnected baffle passageways
gaging means 36 (also shown in the exemplary form of
as
indicated by the arrow designated by the reference
the invention as comprising threaded engaging means) of numeral
54 in FiG. 4. It should be understood that the
the closure cap member 38. Said closure cap member 38
remainder
of the baffle means 50 is of similar construction,
may, in certain forms thereof, be provided with an interior
this is not shown in detail in FIG. 1 for reasons
gasket means or may rely upon the natural resiliency of 30 although
of drawing simplicity and clarity.
the engaged portions of the cap member 38 and the dis
It should be noted that the portion of the cylindrical
pensing nozzle means 32, to provide a normally perfectly
side
wall 22 of the plastic tube 20 which comprises the
sealed closing engagement thereof.
side wall of the previously-mentioned front hollow con
To this point, the description set forth above is ap tainer
means portion 20F is of elastic material and is,
plicable to conventional prior art plastic tubes of the type 35 therefore,
capable of being manually collapsed whereby

referred to and illustrated at 20. However, it should be
noted that when such a conventional prior art plastic tube
20 is provided with the insert or cartridge member gen
erally designated at 40, as best shown in F.G. 3, posi
tioned and mounted within the cylindrical side wall por
tion 22 of the plastic tube 29 in the manner clearly shown
in FIG. 1, the combination comprises one exemplary form
of the novel foam-producing and foam-dispensing means
of
the present invention, which will now be described in
detail.

When the insert or cartridge unit 40 is inserted through
the open end 28 of the plastic tube 28, followed by the
insertion of the liquid 42 thereinto and followed by the
closing of said open end 28 and the forming thereof into
the previously-mentioned spatulate sealing junction or
closed rear end 30, said insert or cartridge unit 40 is
forced into the forward end portion of the plastic tube
20 in a position such as is clearly shown in FEG. 1, where
it may be retained by reason of the resilient compressed
engagement of said insert or cartridge unit 40 with re
spect to the inside surface of the side wall 22 of the plastic
tube 20, or suitable cement means or other fastening
means may be employed for maintaining the insert or
cartridge unit 48 in its proper position within the tube
20 as clearly shown in FIG. 1.
It should be noted that the tubular container means 20

may be said to have a rear hollow container means por
tion 20R and a front hollow container meansportion 20F,
with the rear surface 44 of the insert or cartridge unit 40
effectively defining the line of separation or demarcation
between said rear and front container means portions 20R
and 20F. It should also be noted that said rear hollow
container means portion 20R effectively defines liquid
reservoir and supply means, such as is generally desig
nated at 46, which is adapted to contain the previously

mentioned liquid 42 therein. It should also be noted that

the front hollow container means portion 20F effectively
defines therein what might be termed a mixing chamber

means, such as is generally designated by the reference
numeral 48, having a rear end thereof (just forward of

40

45

50

to reduce the interior volume of the mixing chamber
means 48 positioned therewithin and to simultaneously
compress and reduce the volume of the mixing baffle
means 50 mentioned within the mixing chamber means

48 and, thus, may be said to comprise pressure-applying
means taking the form of a manually controllably oper.
able variable-volume hand-pump means, generally desig
nated by the reference numeral 56, which is manually
operable by alternate forcible manual collapsing and re
lease thereof for effectively forcing liquid (which has
been Supplied to said elastically compressible mixing baffle
means 50 from the liquid reservoir and supply means 46)
and air (which has been supplied to said elastically com
pressible mixing baffle means 50 through the dispensing
nozzle means 32, when open) through the previously

mentioned plurality of interconnected baffle passageways
(a representative one of which is indicated at 54 in FIG.
4) of the fluid-mixing baffle means 50 for effectively

mixing the liquid 42 with air in a manner such as to form
an intimately intermixed air-liquid foam which is adapted
to be dispensed through the dispensing nozzle means 32
as a result of Said manual operation of the hand-pump
means 56 in the manner described above.
In the exemplary first form of the invention illustrated
60 in FIGS. 1-5, the insert or cartridge unit 40 is also pro
vided at the rear end with a flow-restricting effective
valve means, generally designated by the reference
numeral 58, positioned in the flow-path between the
liquid
reservoir and supply means 46 and the mixing
65 chamber means 48 and operable to restrict the feeding
of the liquid 42 into the fluid-mixing baffle means 50 to
an optimum low value Such as to prevent excessive liquid
Saturation of the plurality of interconnected baffle pas
SageWays and cells thereof (such as best shown at 54 and
70 52 in FIG. 4) to an extent which would otherwise sub
stantially exclude air therefrom in a manner which would
prevent the optimum formation of foam in the manner
55

75

described hereinfore. In other Words, the effective
valve means 58 acts in a manner such as to prevent com

plete flooding of the mixing baffle means 50 by the liquid
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hole means takes the form of a longitudinal centrally
42 during repetitive manual operation of the hand-pump positioned
air hole core 64 substantially longitudinally
means 56 in the manner described hereinbefore, but yet
coaxially positioned within the fluid-mixing baffle means
in a manner such as to allow sufficient flow of the liquid
50 and the mixing chamber means 48 and having a front
42 through the effective valve means 58 into the rear end
7

of the mixing baffle means 50 to produce the optimum
formation of foam as a result of manual operation of
the hand-pump means 56.

open end 66 substantially aligned with, and in interior
communication with, the dispensing nozzle means 32 and
having a rear end 68 effectively partially closed by the
flow-restricting effective valve means 58, which extends

position, the liquid 42 may gradually seep through the

thereacross.
The air hole means 64 facilitates the formation of foam

it will be understood that if the complete tube 20 is
stored for a considerable period of time in a horizontal

First, it facilitates the introduction of air
effective valve means 58 until the mixing baffle means 50 inintotwotheways.
mixing baffle means 50 from the open dispens
is virtually completely saturated, or very nearly so, so
ing nozzle means 32 and, second, it provides an auxiliary
that when the tube 20 is picked up, the cap 38 removed,
chamber for the foam to form in and to be longitudinally
and manual operation of the hand-pump means 56 begun,
coaxially dispensed out of through the dispens
an excess amount of the liquid 42 will be in the mixing 5 centrally
ing nozzle means 32.
baffle means 50. This will merely mean that, at the
By varying the position of a hand holding the tube 20
beginning of the hand-pumping operation, the foam will
So
as to control where the application of intermittent
be slightly wetter than optimum. However, after a short
tube-collapsing force is applied, control of the foaming
period of the hand-pumping operation, sufficient foam
action produced by the intermittent collapsing and expan
will have been discharged through the nozzle means 32
sion
of the mixing baffle means 20 and corresponding
to have reduced the saturation of the mixing baffle means
control of the liquid-feeding action from the reservoir
50 to an optimum value. This is particularly so, since
46 through the effective valve means 58 can be varied
this initial hand-pumping operation may be done with
and modified at will. Further control of the liquid feed
the tube 20 in an upright position so as to minimize addi
action can be effected by modifying the position of
tional passage of liquid 42 from the reservoir means 46 25 ing
the tube 20 from an upright position toward an upwardly
through the effective valve means 58 and into the mixing
inclined, horizontal, or depressed partially inverted posi
baffle means 50. Furthermore, even in the event that
tion, thus controlling the effect of gravity upon the
the tube 20 is partially or wholly horizontally inclined or
liquid-feeding action.
positioned, the same partial drying of the mixing baffle
should be noted that, while the form of cartridge
means 50 will occur during the initial phases of a hand 30 or Itinsert
unit 40 illustrated in the first form of the in
pumping operation because of the flow-restricting effect
vention
is
very effective for the purposes of the present
of the effective valve means 58. In either case, the net
invention, the invention is not sepcifically limited to all
result is that the mixing baffle means 50 soon reaches an
the specifically-described features thereof set forth
optimum condition of only partial liquid saturation for 5 of
above.
For example, in certain forms of the invention,
3
combination with air contained within the mixing baffle
the air hole means 64 may be modified or eliminated
means 50 in a manner such as to produce foam in a
entirely. Also, in certain forms of the invention, the
highly efficient and substantially optimum manner.
flow-restricting effective valve means 58 may be modified
The effective valve means 58 illustrated in the first form
eliminated entirely. These modifications further sim
of the invention comprises a plug and barrier member of 40 or
plify the invention and, if the simplification warrants the
elastically compressed multi-cell elastomeric sponge ma loss
of function which results from such simplification,
terial having restricted-area flow-limiting through-pas
Such modifications may be employed in lieu of the exem
sageways defined therein by multiple interconnected cells
plary first form of the invention illustrated in FIGS. 1-5.
thereof which thus function in a manner such as to
FIG. 6 fragmentarily illustrates a slight modification
restrict the feeding of the liquid 42 therethrough for the
of the bottom portion of the mixing baffle means 50 of
liquid saturation prevention purposes outlined above.
the first form of the invention and the effective valve
This is best illustrated in the greatly enlarged fragmen
means 58 of the first form of the invention, and corre
tary sectional view comprising FIG. 5 wherein a repre
Sponding parts of this modification are designated by
sentative small cross-sectional portion of said flow
similar reference numerals, followed by the letter “a,"
restricting plug and barrier member comprising said effec
tive valve means 58 is shown and wherein the compressed 50 however,
It will be noted that in the FIG. 6 modification, the
multiple interconnected cells thereof are designated by
effective valve means 58a is not cemented
the reference numeral 60, the interconnection solid por flow-restricting
or fastened to the rear of the mixing baffle means 50a
tions are indicated at 61, and a representative one of the
plurality of compressed interconnected baffle passageways in the manner of the corresponding elements of the first
thereof is indicated by the arrow designated by the refer 55 form of the invention, but instead comprises an integral
ence numeral 62. It should be understood that FIG. 5

represents the cross-sectional construction of the remain

der of said effective valve means 58 and that it initially was
radially larger than the cylindrical overlying mixing baffle
means 50, to which it is cemented or otherwise attached, 60
as is clearly illustrated in FIG. 3, so that when inserted
into the mounted relationship shown in FIG. 1, said flow
restricting plug and barrier member comprising said effec
tive valve means 58 is substantially resiliently radially
compressed, which further enhances and increases the
flow-restricting characteristics thereof and which also
acts to frictionally resiliently mount and maintain the
position of the entire insert or cartridge unit 40 within
the mixing chamber portion 48 of the tube 20.
The fluid-mixing baffle means 50 may be provided with
air hole means extending thereinto and positioned in for
ward communication with the dispensing nozzle means
32 and effectively at least partially closed at the rear end
by the flow-restricting effective valve means 58. In the
exemplary first form of the invention illustrated, said air

rear portion and the multi-cell sponge material of the
mixing baffle means 50a may be said to be effectively
compressed so as to have a reduced ratio of effective
cross-sectional area of through-passageways 62a relative
to interconnected solid portions 61 a thereof as compared

to other regions of the mixing baffle means 50a. This is
apparent from careful examination of said through
passageways as exemplified by the one indicated by the
arrow identified by the reference numeral 62a in FIG. 6.
Obviously, this will tend to restrict the flow of liquid
therethrough. Otherwise the FIG. 6 modification of the

invention is similar to the first form of the invention of

FIGS. 1-5 and no further description thereof is thought
necessary.

FIGS. 7-10 illustrate a further modification of the
flow-restricting effective valve means 58 of the first form

of the invention, which is substantially modified in this

form of the invention and which is generally designated
by the reference character 58b.
In the FIGS. 7-10 modification, the flow-restricting

-

r's
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valve means 58b comprises a substantially disc-shaped
valve member 70 having a tapered forwardly diverging
skirt member 72 and having a plurality of restricted-area
flow apertures 74 extending through the valve member
70. Also, the valve member 70 has a forwardly extend
ing longitudinal mounting stem 76 adapted to extend

longitudinally concentrically forwardly through the air
hole 64b at the center of the mixing baffle means 50b

1)
dispensed outwardly through the auxiliary dispensing

the first form of the invention and will cause same to be

nozzle closing
or outletcap86,88.which may be provided with a nor
mally
In the modification shown in FIG. 11, the rear com
munication end 82 of the mixing chamber 56c is also pro
vided with a one-way valve means generally designated
at 58c which allows forward flow of liquid therethrough
while preventing reverse flow therethrough. In the ex
ample illustrated, said one-way valve means 58c comprises
a ball 90 which normally rests, under the action of gravity,
on the nozzle 32c of the conventional plastic tube 20c
and/or on the rear threaded engaging means 84 of the rear
communication end 82 of the mixing chamber means 48c
and is retained against loss (but in a manner which allows
vertical unseating movement of the ball 90) by an aper
tured mounting spider 92 which is fastened over said rear
threaded engaging means 84. However, a spring-biased
ball check valve or other type of one-way valve may be
substituted in lieu of the structure just described in certain
forms of the invention.

and through the dispensing nozzle means 32b to a position
exterior thereof and there being provided with nozzle O
abutment retaining hook means 78 adapted to maintain
the valve member 70 in rear abutment with the rear sur
face of the mixing baffle means 50b,- as is clearly shown
in FIG. 7.
The exemplary modified from shown in FIGS. 7-10
also includes an elastically deflectable disc-shaped flapper 5
valve closure element 80 closing the front openings of
the apertures 74 except in the presence of forwardly
acting differential pressure produced primarily during vol
ume contraction of the liquid reservoir means. 46b re
sulting from the manual squeezing thereof. Whenever
such forwardly-acting differential pressure is so produced,
It should be noted that the form of the invention ill
the flapper valve closure element 80 moves away from
lustrated in FIG. 11 lends itself very well to an arrange
the valve apertures 74 and allows the liquid 42b to feed
forwardly into the mixing baffle means 50b, as frag 25 ment adapted to mix with the liquid and air in the mixing
baffle means 50c at the time that foam is produced there
mentarily indicated in FIG. 10. At other times, such for
by, one or more additive materials or agents which may
ward feeding action does not occur, and, of course, re be
initially positioned in the multiple cells and/or baffle
verse feeding action is prevented by the flapper valve
passageways of the mixing baffle means 50c or exterior
closure element 80 and the forwardly diverging skirt 72.
thereof but still in the mixing chamber means 48c. This
In other words, the composite valve structure (includ
type of arrangement would, of course, keep said additive
ing the valve member 70, the skirt 72, the apertures 74,
material completely separated from the liquid contained
and the flapper valve closure element 80) effectively
the conventional plastic tube 20c until said liquid
comprises a one-way valve means for allowing forward iswithin
fed by a squeezing action of the plastic tube 20c into
feeding action of the liquid 42b and for substantially
the mixing chamber 48c and operation of the hand-pump
preventing reverse flow thereof.
It should be noted that the nozzle abutment retaining means 56c is manually effected for the purpose of pro
ducing a foam in the manner described hereinbefore. The
hook means 78 pulls the tapered valve member flange 72
additive material might be a powder, a liquid, or virtually
into forcible inside contact with the corresponding por
any type of additive material or catalyst, or the like, which
tion of the side wall 22b of the plastic tube 20b and
firmly positions and locks not only the valve member 70 40 has an effect on the liquid contained within the conven
tional plastic tube 20c, which is a function of time. For
in place, but also the mixing baffle means 50b.
example, certain hair-coloring preparations normally con
It should be noted that, in certain forms of the modifi
sist of a liquid which is to be combined with a powder and
cation illustrated in FIGS. 7-10, the flapper valve closure
which has a very short active life of only 15 to 20 min
element 80 may be modified or eliminated entirely with
utes
and which thereafter spoils and becomes unusable.
the
consequent
loss
of
the
one-way
valve
action
effect
produced thereby.
Obviously, such a powder could be contained within the
mixing chamber means 48c in either of the ways men
FIG. 11 illustrates a further modification of the in
tioned above and the liquid could be contained within the
vention, and portions which correspond to those of the
conventional plastic tube 20c so that they would be com
first form of the invention are designated by similar re
ference numerals, followed by the letter “c,” however. 50 pletely separated until just before they are mixed into
a foam and dispensed for hair coloring usage. It is to be
In the FIG. 11 modification, it will be noted that the
understood that this is illustrative only and is not to be
mixing chamber means -48c and, indeed, the entire con
construed as limiting the type of additive agents or mate
tainer, means portion 20Fc and the entire hand-pump
rials, and it is further to be understood that it is possible
means 56c, comprise an auxiliary separate attachment
unit adapted to be removably attached to the dispensing 55 to adapt this novel inventive concept to the other forms
of the invention disclosed in this application by making
nozzle 32c of a conventional liquid-filled plastic tube 28c,
appropriate modifications for effective isolation of the
which is shown fragmentarily in phantom in F.G. 11.
liquid from the additive material in keeping with the
The mixing chamber 48c has a rear communication end
teachings of the disclosure just made above.
82 thereof which is adapted for communication with the
FIG. 12 illustrates a further modification of the in
liquid contained within the conventional plastic tube 20c
and which may be said to comprise a liquid reservoir and 60 vention, and portions similar to those of FIG. 11 are
designated by similar reference Enumerals, followed by the
supply means. This is accomplished by reason of the fact
letter d, however. In this modification, an auxiliary heat
that said rear communication end 82 of the mixing cham
ber means 56c is provided with rear engaging means 84 ing chamber means, generally indicated at 94, is provided
(interiorly threaded in the exemplary form illustrated at the rear thereof with threaded engaging means 96,
in FIG. 11) which is controllably engageable with respect 65 which threadedly engages an auxiliary nozzle 86d, which
corresponds to that shown at 86 in FIG. 11, and is pro
to the dispensing nozzle means 32c (which is also ex
at the front thereof with an auxiliary dispensing
teriorly threaded in the arrangement illustrated in FIG. vided
opening 98 through which heated foam is adapted to be
11) of the conventional plastic tube 20c, thus placing dispensed.
the mixing chamber 48c in communication with the hol 70 The auxiliary heating chamber means 94 is interiorly
low interior of the conventional plastic tube 20c so that provided
with a baffled heat-transfer flow-path tube 100,
liquid, such as that shown at 42c, may be fed through the
which
carries
interior baffling means 102 therein, which
nozzle 32c into the mixing chamber 48c where manual
operation of the hand-pump means 56c will produce foam effectively greatly extends the flow-path through the tube
100 from the mixing chamber means 48d to the auxiliary
in the manner previously described in connection with 5 dispensing
opening 98, and said baffled heat-transfer flow
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ed
to
be
contained
within
said
liquid reservoir and supply
path tube 100 is provided with heating means 104 posi
means; elastically compressible fluid-mixing baffle means
tioned in heat-transferring relationship with respect thereto mounted
said mixing chamber means and sub
for controllably heating liquid-air foam produced by the stantially within
completely
filling said mixing chamber means
mixing baffle means 50d and discharged through the and extending longitudinally
from a position immediately
auxiliary dispensing nozzle means 86d.
forward of said rear-positioned liquid reservoir and Sup
In the exemplary from illustrated in FIG. 12, said ply
means to a position immediately behind said closed
heating means 104 is of a controllably electrically ener
end and extending transversely substantially com
gizable type and is shown somewhat diagrammatically front
across said mixing chamber means whereby to
and not in full mechanical detail, since such electrically pletely
substantially
fill said mixing chamber means
energizable heating means are well-known in the art, and 10 in a manner exteriorly
leaving
substantially
no open space in the
electric circuit means 106 and exterior plug means (38
interior cross-sectional portion of said mixing
provide means for electrically energizing same. It should front
chamber means immediately behind said closed front
be understood that an extension cord and/or suitable
end unoccupied by the front end of said elastically com
switch means may be employed, if desired, although such
fluid-mixing baffle means, said elastically corn
are not shown in FIG. 12 since they are well-known in 5 pressible
pressible
fluid-mixing
baffle means comprising a quantity
the art.
of
multi-cell
sponge
material
interconnected elas
Also, it should be noted that the entire auxiliary heat tic solid portions defining a having
plurality of interconnected
ing chamber means 94 need not be mounted on the aux
communicating cells dispersed therethrough and
iliary nozzle 86d of the auxiliary mixing chamber means holiow
effectively
providing a plurality of interconnected baffle
20
48d, but instead may be mounted directly on the dis
passageways
extending therethrough, said front container
pensing nozzle 32 of FIG. 1 or 32b of FIG. 7, if desired,
means portion defining said mixing chamber means
and the showing of FIG. 12 is intended to provide a full
and complete disclosure of such an arrangement in addi
tion to the mounting thereof on the auxiliary mixing
chamber means 48d. Otherwise the modification illus
trated in FIG. 12 is similar to that illustrated in F.G. 11

and, therefore, no further detailed description thereof
is thought necessary or desirable.
It should be noted that the various different forms of
the mixing baffle means, such as the representative one 30
shown at 50 in FIG. 1, may preferably be made of ure
thane plastic foam or sponge material, though not spe
cifically so limited in all forms of the invention. Also,
it should be noted that the exemplary flow-restricting 35
valve means 58 of the first form of the invention may
preferably be made of a cellulosic sponge material, al
though not specifically so limited in all forms of the in
vention. Furthermore, the valve member 70 and mount
ing stem 76 of the form of the invention illustrated in
FIGS. 7-10 and, in certain cases, the flapper closure
member 80 thereof may be made of polyethylene mate

therein having a collapsible elastic wall portion adja
cent to the interior of said mixing chamber means de
fined therein and said elastically compressible fluid-mix
ing baffle means mounted therein and effectively com
prising a pressure-applying means taking the form of a
manually controllably operable variable-volume hand
pump means manually operable for effectively forcing
liquid, which has been supplied to said elastically com
pressible mixing baffle means from said liquid reservoir
and supply means, and air, which has been supplied to
said elastically compressible mixing baffle means through

said dispensing nozzie means, through said plurality of
interconnected baffie passageways of said fluid-mixing

baffle passageways of said fluid-mixing baffle means for ef
fectively mixing the iiquid and air and forming an inti
mately intermixed air-liquid foam and for subsequently
dispensing same through said dispensing nozzle means as
a result of said manual operation of said variable-volume
hand-pump means.
2. Apparatus as defined in claim 1, including a flow
rial, or other functionally, equivalent material. The aux restricting
effective valve means positioned in the flow
iliary units shown in FIG. 11 and in FIG. 12 may simi path between
said liquid reservoir and supply means and
larly be made of molded polyethylene, or other func
said mixing chamber means and operable to restrict the
tionally equivalent material, in preferred forms thereof. feeding
of liquid from said liquid reservoir and supply
The baffled heat-transfer flow-path tube 108 of the FIG.
means
into
the fluid-mixing bafile means carried within
12 form of the invention is preferably made of aluminum
said mixing chamber means to an optimum low value such
or other material having a high heat-transfer coefficient.
as to prevent excessive liquid Saturation of the plurality of
It should be understood that the figures and the spe
interconnected
baffle passageways of said mixing baffle
cific description thereof set forth in this application are
means and the consequent substantial exclusion of air
for the purpose of illustrating the present invention and
therefrom.
are not to be construed as limiting the present invention
3. Apparatus as defined in claim i, including a flow
to the precise and detailed specific structure shown in the
restricting
effective valve means positioned in the flow
figures and specifically described hereinbefore. Rather,
between said liquid reservoir and supply means and
the real invention is intended to include substantially 55 path
mixing chamber means and comprising a plug and
equivalent constructions embodying the basic teachings said
barrier
member of elastically compressed multi-cell elasto
and inventive concept of the present invention.
ineric sponge material having restricted-area flow-limiting
I claim:
through-passageways defined therein by multiple intercon
1. Apparatus for effectively mixing air with a liquid
nected cells thereof operable to restrict the feeding of
60
and thereby producing an intimately intermixed air-liquid
liquid from said liquid reservoir and supply means
foam and for effectively dispensing same, comprising: the
into the mixing baffle means carried within the mixing
hollow container means of flexible elastic material hav
chamber means to an optimum low value such as to pre
ing a permanently closed rear end and a closed front
vent excessive liquid saturation of the plurality of inter
end provided with a dispensing nozzle means, said con
connected baffle passageways of said mixing baffle means
tainer means comprising a rear hollow container means
and the consequent Substantial exclusion of air therefrom
portion effectively defining liquid reservoir and supply
repeated normal manual operation of said hand
means therein adapted to contain therein a quantity of during
pump means.
a liquid which is to have at least a portion thereof effec
4. Apparatus as defined in claim , including a flow
tively intimately mixed with a quantity of air to form restricting
effective valve means positioned in the flow
70
a desired quantity of foam which is to be dispensed there
between said liquid reservoir and supply means and
after, said container means further comprising a front path
mixing chamber means and comprising a plug and
hollow container means portion effectively defining there said
barrier
member of elastically compressed multi-cell
in mixing chamber means having a rear end thereof in elastomeric
Sponge material having restricted-area flow
communication with a front end of said liquid reservoir limiting through-passageways
defined therein by multiple
and Supply means for forward passage of the liquid adapt
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interconnected cells thereof operable to restrict the feed
ing of the liquid from said liquid reservoir and supply
means into the mixing baffle means carried within the
mixing chamber means to an optimum low value Such
as to prevent excessive liquid saturation of the plurality
of interconnected baffle passageways of said mixing
baffle means and the consequent substantial exclusion of
air therefrom during repeated normal manual operation
of said hand-pump means, said flow-restricting plug and

4.

through the center of the mixing baffle means to the dis
pensing nozzle means and there being provided with noz
zle abutment retaining means adapted to maintain said
valve member in rear abutment with said mixing baffle
means.
8. Apparatus as defined in claim 1, wherein said fluid
mixing baffle means is provided with hole means extend
ing thereinto and in forward communication with said
nozzle means.
barrier member of sponge material being fastened to the O dispensing
9.
Apparatus
as defined in claim i, including a flow
rear end of said fluid-mixing baffle means and being re
restricting effective valve means positioned in the flow
siliently radially compressibly engaged and mounted
path between said liquid reservoir and supply means and
within said mixing chamber means.
said mixing chamber means and operable to restrict the
5. Apparatus as defined in claim 1, including a flow
of liquid from said liquid reservoir and supply
restricting effective valve means positioned in the flow 5 feeding
means
into
the fluid-mixing baffle means carried within
path between said liquid reservoir and supply means and
said mixing chamber means to an optimum low value
said mixing chamber means and comprising a plug and
such as to prevent excessive liquid saturation of the plu
barrier member of elastically compressed multi-cell rality
of interconnected baffle passageways of said mixing
elastomeric sponge material having restricted-area flow
baffle means and the consequent substantial exclusion
limiting through-passageways defined therein by multiple 20 of
air therefrom, said fluid-mixing baffle means being pro
interconnected cells thereof operable to restrict the feed
vided
with hole means extending thereinto and forwardly
ing of the liquid from said liquid reservoir and supply
in communication with said dispensing nozzle means and
means into the mixing baffle means carried within the
rearwardly effectively partially closed by said flow-restrict
mixing chamber means to an optimum low value such
ing
effective valve means.
as to prevent excessive liquid saturation of the plurality
50.
Apparatus as defined in claim it, including a flow
of interconnected baffle passageways of said mixing baffle
restricting effective valve means positioned in the flow
means and the consequent substantial exclusion of air
path between said liquid reservoir and supply means and
therefrom during repeated normal manual operation of
said mixing chamber means and operable to restrict the
said hand-pump means, said flow-restricting effective
feeding of liquid from said liquid reservoir and supply
valve means comprising an integral portion of the multi 30 means
into the fiuid-mixing baffle means carried within
cell sponge material of the mixing baffle means at the
said
mixing
chamber means to an optimum low value
rear end thereof having a reduced ratio of effective cross
Such as to prevent excessive liquid saturation of the piu
sectional area of said through-passageways relative to
rality of interconnected baffle passageways of said mixing
the interconnected solid portions thereof as compared to
35 baffle means and the consequent substantial exclusion of
the other regions of the mixing baffle means.
air therefrom, said fluid-mixing baffle means is provided
6. Apparatus as defined in claim i, including a flow
hole means extending thereinto and in forward com
restricting effective valve means positioned in the flow with
munication
with said dispensing nozzle means, said hole
path between said liquid reservoir and Supply means and
means comprising a longitudinal centrally positioned hole
said mixing chamber means and operable to restrict the 40 core
substantially longitudinally coaxially positioned with
feeding of liquid from said liquid reservoir and supply in said
fluid-mixing baffle means and said mixing cham
means into the fluid-mixing baffle means carried within ber means
and having a front open end substantially
said mixing chamber means to an optimum low value
aligned with and in interior communication with said dis
such as to prevent excessive liquid saturation of the plu
pensing nozzle means and having a rear end effectively
rality of interconnected baffle passageways of Said mixing partially
closed by said flow-restricting effective valve
baffle means and the consequent substantial exclusion of
means which extends thereacross.
air therefrom, said flow-restricting valve means com
11. Apparatus as defined in claim 1, including heating
prising an apertured valve member of flexible material
means
mounted adpacent to said dispensing nozzle means
provided with a plurality of restricted-area flow aper in heat-transferring
relationship with respect to inter
tures therethrough and an elastically deflectable flapper
mixed air and liquid foam produced by said mixing baf
valve closure element closing the front openings of said
means and dispensed through said dispensing nozzle
apertures except in the presence of forwardly acting dif fleeaS.
ferential pressure produced as a result of manually
Apparatus as defined in claim 1, wherein said
squeezing the rear hollow container meansportion de front2. container
means portion defining said mixing cham
fining said liquid reservoir and supply means therein.
ber
means
is
physically
separate from and non-integral
7. Apparatus as defined in claim 1, including a flow
with respect to said rear container means portion defin
restricting effective valve means positioned in the flow
ing said liquid reservoir and supply means and is pro
path between said liquid reservoir and Supply means and
vided
with controllably engageable and disengageable
said mixing chamber means and operable to restrict the
interlocking
engaging means and communication means
feeding of liquid from said liquid reservoir and supply
effectively mechanically interlocking same together
means into the fluid-mixing baffle means carried within 60 for
and for placing said liquid reservoir and supply means
said mixing chamber means to an optimum low value
inleaS.
said interior communication with said mixing chamber
such as to prevent excessive liquid saturation of the plu
rality of interconnected baffle passageways of said mix
Apparatus as defined in claim 1, including auxil
ing baffle means and the consequent substantial exclusion iary13.heating
chamber means provided with engaging
of air therefrom, said flow-restricting valve means com
means at the rear thereof controllably engageable with
prising an apertured valve member of flexible material
respect to Said dispensing nozzle means and provided
provided with a plurality of restricted-area flow apertures at
the front thereof with an auxiliary dispensing opening
therethrough and an elastically deflectable flapper valve
and interiorly provided with a baffled heat-transfer flow
closure element closing the front openings of said aper
tube provided with heating means positioned in
tures except in the presence of forwardly acting differen 70 path
heat-transferring
relationship with respect thereto for
tial pressure produced as a result of manually squeezing
controllably
heating
the intimately mixed liquid and air
the rear hollow container means portion defining said
produced by said mixing baffle means and dis
liquid reservoir and supply means therein, said valve foam
charged through said dispensing nozzle means.
member being provided with a longitudinal mounting
Apparatus as defined in claim 1, including auxil
stem extending vertically concentrically forwardly 75 iary14.heating
chamber means provided with engaging
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means at the rear thereof controllably engageable with during repeated normal manual operation of said hand
pump means.
respect to said dispensing nozzle means and provided at
19. Apparatus as defined in claim 8, including a flow
the front thereof with an auxiliary dispensing opening restricting
effective valve means positioned in the flow
and interiorly provided with a baffled heat-transfer flow
path between said liquid reservoir and supply means and
path tube provided with heating means positioned in 5 said
mixing chamber means and comprising a plug and
heat-transferring relationship with respect thereto for barrier
member of elastically compressed multi-cell elas
controllably heating the intimately mixed liquid and air
tomeric sponge material having restricted-area flow-limit
foam produced by said mixing baffle means and dis
through-passageways defined therein by multiple in
charged through said dispensing nozzle means, said rear ing
terconnected
thereof operable to restrict the feeding
engaging means and said dispensing nozzle means en 0 of the liquid celis
from said liquid reservoir and supply means
gaged thereby being effectively provided with one-way into the mixing
means carried within the mixing
check valve means allowing forward flow of the dispensed chamber means tobaffle
an
optimum
value such as to pre
mixed liquid and air foam therethrough while substan vent excessive liquid saturation low
of the plurality of inter
tially preventing reverse flow thereof.
baffle passageways of said mixing baffle means
15. Apparatus as defined in claim 1, wherein said front 15 connected
and
the
consequent
substantial exclusion of air therefrom
container means portion defining said mixing chamber
during repeated normal manual operation of said hand
means is physically separate from and non-integral with
pump means, said flow-restricting plug and barrier mem
respect to said rear container means portion defining
ber of sponge material being fastened to the rear end of
said liquid reservoir and supply means and is provided
fluid-mixing baffle means and being resiliently radial
20
with controllably engageable and disengageable inter said
compressibly engaged and mounted within said mixing
locking engaging means and communication means for ly
means.
effectively mechanically interlocking same together and chamber
20. Apparatus as defined in claim 8, including a flow
for placing said liquid reservoir and supply means in
restricting effective valve means positioned in the flow
said interior communication with said mixing chamber path
between said liquid reservoir and supply means and
means, said rear engaging means and communication
said
mixing
chamber means and comprising a plug and
means and said dispensing nozzle means engaged thereby barrier member
of elastically compressed multi-cell elas
being effectively provided with one-way check valve
tomeric
sponge
material
having restricted-area flow-limit
means allowing forward flow of liquid from the liquid
ing
through-passageways
therein by multiple in
reservoir and supply means therethrough while prevent 30 terconnected cells thereof defined
operable to restrict the feeding
ing reverse flow thereof.
16. Apparatus as defined in claim , wherein said front
container means portion defining said mixing chamber
means is physically separate from and non-integral with
respect to said rear container means portion defining

of the liquid from said liquid reservoir and supply means
into the mixing baffle means carried within the mixing
chamber means to an optimum low value such as to pre
vent excessive liquid saturation of the plurality of inter
ba?ile passageways of said mixing baffle means
said liquid reservoir and supply means and is provided connected
and
the
consequent
substantial exclusion of air therefrom
with controllably engageable and disengageable inter during repeated normal
manual operation of said hand
locking engaging means and communication means for pump means, said flow-restricting effective valve means
effectively mechanically interlocking same together and comprising an integral portion of the multi-cell sponge
for placing said liquid reservoir and supply means in 40 material of the mixing baffle means at the rear end thereof
said interior communication with said mixing chamber having a reduced ratio of effective cross-sectional area of
means, said rear engaging means and communication
said through-passageways relative to the interconnected
means and said dispensing nozzle means engaged thereby solid portions thereof as compared to the other regions of
being effectively provided with one-way check valve
baffle means.
means allowing forward flow of liquid from the liquid the2E.mixing
Apparatus as defined in claim 8, including a flow
reservoir and supply means therethrough while prevent restricting effective valve means positioned in the flow
ing reverse flow thereof, said mixing chamber means path between said liquid reservoir and supply means and
being provided therein with an additive material for
said mixing chamber means and operable to restrict the
addition to and mixing with liquid and air therein during
feeding of liquid from said liquid reservoir and supply
the formation of foam therefrom and prior to the dis means into the fiuid-mixing baffle means carried within
pensing of the foam through the dispensing nozzle means. said mixing chamber means to an optimum low value
17. Apparatus as defined in claim 8, including a flow such as to prevent excessive liquid Saturation of the plu
restricting effective valve means positioned in the flow
rality of interconnected baffle passageways of said mix
path between said liquid reservoir and supply means
ing baffle means and the consequent substantial exclusion
and said mixing chamber means and operable to restrict of air therefrom, said flow-restricting valve means com
the feeding of liquid from said liquid reservoir and sup prising an apertured valve member of flexible material
ply means into the fluid-mixing baffle means carried
provided with a plurality of restricted-area flow apertures
within said mixing chamber means to an optimum low
therethrough and an elastically deflectable flapper valve
value such as to prevent excessive liquid saturation of closure element closing the front openings of said aper
the plurality of interconnected baffle passageways of
tures except in the presence of forwardly acting differ
said mixing baffle means and the consequent Substantial 60 ential pressure produced as a result of manually squeezing
exclusion of air therefrom.
the rear hollow container means portion defining said
18. Apparatus as defined in claim 3, including a flow
liquid reservoir and supply means therein.
restricting effective valve means positioned in the flow
22. Apparatus as defined in claim 8, including a flow
path between said liquid reservoir and Supply means
restricting effective valve means positioned in the flow
and said mixing chamber means and comprising a plug
path between said liquid reservoir and supply means and
and barrier member of elastically compressed multi-cell
said mixing chamber means and operable to restrict the
elastomeric sponge material having restricted-area flow feeding of liquid from said liquid reservoir and supply
limiting through-passageways defined therein by multiple means into the fluid-mixing baffle means carried within
interconnected cells thereof operable to restrict the feeding
said mixing chamber means to an optimum low value
of the liquid from said liquid reservoir and supply means 70 such as to prevent excessive liquid saturation of the plu
into the mixing baffle means carried within the mixing
rality of interconnected baffle passageways of said mix
chamber means to an optimum low value such as to pre
ing baffle means and the consequent substantial exclusion
vent excessive liquid saturation of the plurality of inter
of air therefrom, said flow-restricting valve means com
connected baffle passageways of said mixing baffle means prising
an apertured valve member of flexible material

and the consequent substantial exclusion of air therefrom
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provided with a plurality of restricted-area flow apertures
26.
Apparatus
as
defined
in claim 24, wherein said flow
therethrough and an elastically deflectable flapper valve restricting effective valve means
comprises an integral
closure element closing the front openings of said aper portion
of
the
multi-cell
sponge
material
of the mixing
tures except in the presence of forwardly acting differ baffle means at the rear end thereof having
a reduced
ential pressure produced as a result of manually squeezing ratio of effective cross-sectional area of said through-pas
the rear hollow container means portion defining said sageways relative to the interconnected solid portions
liquid reservoir and supply means therein, said valve mem thereof as compared to the other regions of the mixing
ber being provided with a longitudinal mounting stem baffle
means.
extending vertically concentrically forwardly through the
27.
Apparatus
as
defined
in
claim
9,
wherein said flow
center of the mixing baffle means to the dispensing nozzle 10 restricting valve means comprises an apertured
valve mem
means and there being provided with nozzle abutment ber of flexible material provided with a plurality
of re
retaining means adapted to maintain said valve member in stricted-area flow apertures therethrough and an elastical
rear abutment with said mixing baffle means.
23. Apparatus as defined in claim 8, wherein said hole ly deflectable flapper valve closure element closing the
means comprises a longitudinal, centrally-positioned hole front openings of said apertures except in the presence of

core substantially longitudinally coaxially positioned with
in said fluid-mixing baffle means and having a front open
end substantially aligned with, and in interior communi
cation with, said dispensing nozzle means.
24. Apparatus as defined in claim 9, wherein said flow
restricting effective valve means comprises a plug and bar
rier member of elastically compressed multi-cell elas
tomeric sponge material having restricted-area flow-limit
ing through-passageways defined therein by multiple inter

5

forwardly acting differential pressure produced as a result

of manually squeezing the rear hollow container means

portion
defining said liquid reservoir and supply means
therein.
20

connected cells thereof operable to restrict the feeding of 25
the liquid from said liquid reservoir and supply means
into the mixing baffle means carried within the mixing
chamber means to an optimum low value such as to pre
vent said excessive liquid saturation of the plurality of
interconnected baffle passageways of said mixing baffle 30
means and said consequent substantial exclusion of air
therefrom during repeated normal manual operation of
said hand-pump means.
25. Apparatus as defined in claim 24, wherein said
flow-restricting plug and barrier member of sponge mate 35
rial is fastened to the rear end of fluid-mixing baffle means
and is resiliently radially compressibly engaged and
mounted within said mixing chamber means.

28. Apparatus as defined in claim 27, wherein said valve
member is provided with a longitudinal mounting stem
extending vertically concentrically forwardly through the
center of the mixing baffle means to the dispensing nozzle
means and there is provided with nozzle-abutment retain
ing means adapted to maintain said valve member in rear
abutment with said mixing baffle means.
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