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This invention relates to' a foam producing device
adapted to be operated with ajr pressure from an. air
compressor such as a vacuum cleaner.

One of the features of this invention. is to provide a
foam producing device comprising a tubular member
having a transverse wall with one surface concavely
curved, a diffuser apparatus within the tubular member
including a foraminous member spaced from the center
of this curved surface to form an unobstructed cham-
ber and an air and liquid. inlet orifice in the transverse
wall and spaced from the foraminous member, the com-
bination of the curved surface and the chamber serving
to promote even distribution of the air and liquid across
the transverse area of the diffuser apparatus.

Another feature of the invention is the provision of
the foam producing device comprising, a tubular member
having a transverse wall provided with an. air orifice,
diffuser apparatus in the tubular member on the down-
stream side of this wall and spaced therefrom and a liquid
suction passage in the wall having its outlet opening in
a portion of the surface defining the orifice to give a
wider distribution of the air and liquid mixture across
the adjacent transverse surface of the diffuser apparatus.

A further feature of the invention is the provision of
the foam producing device having a diffuser apparatus
therein comprising a pair of spaced transverse foraminous
members fixedly held across the interior of the tubular
member, a third transverse foraminous member posi-
tioned between this pair of members and also extending
across the interior of the tubular member but movable
velative thereto and bodies of diffusion material be-
tween the pair of foraminous members and on either side
of the third foraminous member in order to aid in dif-
fusing the liquid and air to form a foam.

Other features and advantages of the invention will

be apparent from the following description of one em-

bodiment of the invention: as illustrated in the accom-
panying drawings.

Of the drawings:

Figure 1 is a longitudinal section through a foam pro-
ducing device embodying the invention.

Figure 2 is a fragmentary end elevation taken from
the right-hand side of Figure 1 but omitting the tubular
connector. ) '

Figure 3 is a view similar to Figure 2 but taken from
the left-hand side of Figure 1.

Figure 4 is a fragmentary section taken substantially
along line 4—4 of Figure 1.

The foam producing device of this invention is of the
type wherein air under pressure as from the exhaust of

a vacuum cleaner is mixed with liquid in a diffuser appa- ¢

ratus forming a part of the device to produce a foam.
The device includes a liquid container carried by a tubu-
lar member with this tubular member terminating in a
nozzle from which the foam is forced. -Such a ‘device
is' ordinarily used for producing soap foams used in
cleaning rugs, upholstery- and the like. ‘

_ The foam producing device of this invention provides
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improved sudsing action in that there is more efficient
mixing of the air and liquid and improved breaking up
of this mixture into a substantially uniform foam or suds.
The device is also easier to clean and is designed so that
efficient cleaning is accomplished by merely back flush-
ing with water under pressure. The new device also
provides efficient mixing of the air and liquid prior to
diffusing the air through the liquid to form the foam or
suds.

In the embodiment shown in the accompanying draw-
ings the device comprises a tubular member 10 having
& downwardly extending annular cap portion 11 on the
bottom thereof. This cap portion is provided on its
inner surface with threads 11g arranged to fit an ordinary
Ball or Mason jar. Attached to the cap portion 11 is a
removable container 12 designed to contain liquid such
as soap. solution. This container is provided on its top
outer surface with a helical groove shaped similarly to
the threads 11q and adapted to be engaged by these
threads to hold the tubular member 10 and container 12
in assembled relationship as shown in the drawings.

The tubular member 10 is provided with a transverse
wall 13 substantially over the center of the cap 11 and
thus the container 12. This transverse wall is provided
at about its center with an orifice 13q. Extending up-
wardly through the wall 13 and ‘transverse to the longi-
tudinal axis of the tubular member 16 is a liquid suction
passage 13b. The outlet opening of this passage is in a
portion of the surface defining the orifice 134 as shown in
Figure 1. .The bottom end of the passage 13b passes
through a downwardly extending projection 14 to which
is ‘attached the suction pipe 15.- This suction pipe ex-
tends downwardly to a point adjacent the bottom: of the
container 12 and is used to draw liquid from the con-
tainer through the passage 13b into the orifice 13a. In
order to maintain a tight seal between the container 12
and the remainder of the device there is provided a gasket
16 of rubber or other relatively inert flexible ‘material
between the top rim of the container and the portion of
the device adjacent the inmer surface of the cap 11.

In the device shown. in the drawings air enters from
the right-hand ‘side 10z of the tubular member and
passes through the orifice 134 where it draws liquid up
through. the pipe 15 in passage 13b into the orifice 134.
Here the liquid is mixed with the air and is forced out the
left-hand side 105 of the tubular member 19. In order
to provide efficient diffusion of the air through the liquid
0 as to produce a fine bubbled foam or suds the left-
hand branch 105 of the tubular member is provided with
diffuser apparatus 17. This diffuser apparatus includes a
pair of spaced transverse foraminous members 18 and
19 spaced apart a relatively great distance. Between
these foraminous members 18 and 19 there is provided
a third foraminous member 20 mounted loosely within
the tubular member branch 186 so as to be movable rel-
ative. thereto when sufficient force is applied. ‘Between
the foraminous members 18 and 20 there is provided dif-
fusion material that is preferably a loose mass 21-of non-
corrosive, fibrous material such as stainless steel wool
or the like. A second mass 22 of similar material is pro-
vided between the transverse foraminous members 19
and 28. Although the foraminous members 18, 19 and
20 may be wire screens, perforated plates or the like, it
is preferred that at least the outer member 18 be a per-
forated plate for maximum strength. ~ This plate 18 is
preferably somewhat oversize so that a press fit of this
member 18 within the tubular member 10 results. Thus
when the member 18 is in place it is somewhat dish-
shaped with the concave portion being toward the outer
end of the device. The other end foraminous -member
19 is also immovably fixed within the branch 105 of the
tubular member 10. As is shown in Figure 1 the end
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of the tubular member portion 195 illustrated at 10c¢ has
a somewhat larger diameter than the remainder of this
portion illustrated at 10d. As the outer foraminous mem-
ber 18 is fitted within this outer portion 10c it has a di-
ameter somewhat larger than the diameter of the forami-
nous members 19 and 20.

Between the innermost foraminous member 19 and the
orifice 134 there is provided an unobstructed chamber 23.
The outermost wall of this chamber is formed by the fo-
raminous member 19. The other walls are formed by
the adjacent surfaces of the transverse wall 13. As is
shown in Figure 1 the top portion 13c¢ of this surface
is curved to a radius slightly less than the curvature of
the bottom portion 13d of this surface. Furthermore
the bottom 13e of the orifice 134 is considerably wider
than the remainder of the orifice. Thus a step-like con-
struction is provided where the top portion 13¢ and the
bottom portion 13d of the surface of the wall 13 meet.

The sarfaces of the wall 13 opposite the chamber 23
are also curved to different radii. Thus the portion 13f
at the top of the wall 13 within the right-hand side 10a
of the tubular member is curved to a lesser radius than is
the bottom surface 13g of this wall. Thus although the
surfaces 13¢ and 137 at the top of the wall are curved to
different radii and the surfaces 134 and 13¢ are also
curved to different radii, each top surface 13¢ and 13f
has a smaller radius of curvature than has the correspond-
ing bottom surface 134 and 13g.

The interior of the right-hand side 10a of the tubular
member 10 is provided with a surface that tapers out-
wardly. “Thus the device provides a tight fit with the ends
of tubular connectors of varying diameters such as the
wand 24 of a vacuum cleaner. As shown in Figure 1
the wand fits within the tubular member 10 to form a
tight seal. If desired the device may be attached to the
air supply by means of a flexible hose 25 instead of the
. wand.

The top surface of the branch 10z of the tubular mem-
ber adjacent the wall 13 is provided with a hole 10e
which may be used to start and stop the device. When
the sudsing device is in operation the operator holds his
finger over the hole 18e. When the foaming or sudsing
is to be stopped he merely releases his finger from the
hole so that air pressure will be directed primarily through
this hole instead of through the orifice 13a. The bottom
portion of the tubular member opposite the hole 10e¢ is
provided with a second hole 10f connecting with the in-
terior of the container 12. This hole serves to provide
air pressure within the container and prevent the forma-
tion of a vacuum.

By providing the center floating foraminous member
20 in the diffuser apparatus 17 the device has a greatly
improved sudsing action. Such an arrangement has been
found to be superior to either loose or tight packing in
the diffusion material 21 and 22 in producing uniform
foam of extremely small bubble size. By permitting this
foraminous member 20 to be self-adjusting for all dif-
ferent conditions of pressure and rate of liquid flow, it
has been found that the evolving of unfoamed liquid is
avoided and the break up of the liquid into a foam is
improved.

The provision of the unobstructed chamber 23 be-
tween the foraminous member 19 and the transverse wall
13 provides a clean out space that aids in removing
trapped foreign material. When the device is to be
cleaned the front end, and  particularly the front
foraminous member 18, is placed against a faucet and
back flushed with water under pressure. Any foreign
material is then forced into the chamber 23 and then
back out the orifice 13a. The chamber has a further
advantage in that it serves as a spray chamber to permit
substantially equal distribution of the air and liquid mix-
ture across the open face of the innermost foraminous
member 19. This equal distribution is also greatly aided
by the unequal construction of the orifice 13a as the bot-
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tom surface 13e of the orifice is greater in width than
the remainder of the orifice and thus serves to create
a turbulence and promotes even distribution of the. air
and liquid across the member 19. The unequal curva-
tures of the surface 13c with respect to the surface 13d
and the surface 13f with respect to the surface 13g also
aids this uniform distribution as these surfaces create a
turbulence in the air stream and in the air and liguid mix-
ture stream to provide even mixing of the air with the
liguid and to promote even distribution of the air and
liquid across the member 19.

The liquid suction passage 130 is provided in the trans-
verse wall 13 so that the liquid enters the air stream
through. the orifice 13a from the side rather than concen-
trically to the air stream. This arrangement provides a
more efficient suction and 2lso gives a wider distribution
pattern that further aids in distributing the liquid and air
mixture across the full inner surface of the foraminous
member 19.

Efficient production of a substantially uniform foam of
small bubble size is also improved by making the exit
branch 10b of the tubular member of smaller internal
diameter than the entrance branch 102. With this con-
struction the velocity of the air through the branch 105
is greater than it is through the branch 10a. This in-
creased velocity forcing the liquid through the foraminous
members 19, 20 and 18 and through the diffusion material
22 and 21 produces foam of fine bubble size' of uniform
consistency.

Having described my invention with relation to a par-
ticular embodiment thereof, it is my intention that the
invention be not limited by any of the details of de-
scription unless otherwise specified but rather be con-
strued broadly within its spirit and scope as set out in the
accompanying claims.

I claim:

1. A foam producing device adapted to be operated
with air pressure, comprising: a tubular member having
a transverse wall with one surface concavely curved;
diffuser apparatus within the tubular member including
a foraminous member spaced from the center of said
curved surface to form an unobstructed chamber; and
an air and liquid inlet orifice in the transverse wall and
spaced from said foraminous member, the combination
of said curved surface and said chamber serving to pro-
mote even distribution of the air and liquid across the
transverse area of said diffuser apparatus.

2. A foam producing device adapted to be operated
with air pressure, comprising: a tubular member having
a transverse wall with one surface concavely curved;
diffuser apparatus within the tubular member including
a foraminous member spaced from the center of said
curved surface to form an unobstructed chamber; and
an air and liquid inlet orifice in the transverse wall and
spaced from said foraminous member, said curved surface
having substantially different radii of curvature at areas
on opposite sides of said orifice, the combination of said
curved surface and said chamber serving to promote even
distribution of the air and liquid across the transverse
area of said diffuser apparatus.

3. A foam producing device adapted to be operated
with air pressure, comprising: a tubular member having
a transverse wall therein provided with an axial air ori-
fice passageway; diffuser apparatus in the tubular mem-

. ber on the downstream side of said wall and spaced

therefrom; and a liquid suction passage in said wall
and having its outlet opening radially of said tubular
member in a portion of the surface defining the orifice
to give a wider distribution of the. air and liquid mix-
ture across the adjacent transverse surface of said
diffuser apparatus, said passageway surface portion that
contains the outlet of the suction passage being wider
than the portion of the passageway surface defining the
orifice located opposite said liquid passage.

4, A foam producing device adapted to be operated
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with air pressure, comprising: a tubular member having
a transverse wall provided with a pair of opposite sur-
faces, both said surfaces being concavely curved; diffuser
apparatus within the tubular member including a forami-
nous member spaced from the center of one of said
curved surfaces to form an unobstructed chamber; an
axial inlet orifice passageway in the transverse wall and
spaced from said foramincus member, each of said
curved surfaces having different radii of curvature at
areas on opposite sides of said orifice, the combination ¢f
said curved surfaces and said chamber serving to promote
even distribution of the air and liquid across the trans-
verse area of said diffuser apparatus; and a liquid suction
passage in said wall and having its outlet opening radially
‘of said tubular member in a portion of the surface de-
fining the orifice to give a wider distribution of the air
and liquid mixture across the adjacent transverse surface
of said diffuser apparatus, said passageway surface por-
tion that contains the outlet of the suction passage being
wider than the portion of the passageway surface defining
the orifice located opposite said liquid passage.

5. In a foam producing device adapted to be operated
by air pressure and including a tubular member and
means for forcing a mixture of air and liquid. there-
through, diffuser apparatus within the tubular member,
comprising: a pair of spaced transverse foraminous mem-
bers fixedly held across the interior of said tubular mem-
ber; a third transverse foraminous member positioned
between said pair of members and alsc extending across
the interior of the tubular member but movable relative
thereto; and bodies of diffusion material between said pair
of foraminous members and on either side of said third
foraminous member.

6. A foam producing device adapted to be operated
with air pressure, comprising: a tubular member having 2
transverse wall therein provided with an air orifice; dif-
fuser apparatus within the tubular member having a
transverse surface adjacent to said wall, the wall being
provided with a liquid suction passage having its outlet
opening in a portion of the surface defining the orifice
to give a wider distribution of the air and liquid mix-
ture across said adjacent transverse surface of said dif-
fuser apparatus; a pair of spaced transverse foraminous
members fixedly held across the interior of said tubular
member on the downstream side of said wall; a third
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transverse foraminous member positioned between said
pair of members and also extending across the interior
of the tubular member but movable relative thereto; and
bodies of diffusion material between said pair of foram-
inous members and on either side of said third forami-
nous member.

7. A foam producing device adapted to be operated
with air pressure, comprising: a tubular member having
a transverse interior wall provided with a pair of oppo-
site surfaces, both said surfaces being concavely curved
and containing an axial air orifice passageway; diffuser ap-
paratus within the tubular member having a transverse sur-
face adjacent to said wall, the wall being provided with
a liquid suction passage having its outlet opening radially
of said tubular member in a portion of the surface defining
the orifice to give a wider distribution of the air and
liguid mixture across said adjacent transverse surface
of said diffuser apparatus, said passageway surface por-
tion that contains the outlet of the suction passage being
wider than the portion of the passageway surface de-
fining the orifice located opposite said liquid passage; a
pair of spaced transverse foraminous members fixedly
held across the interior of said tubular member on one
side of said wall with the adjacent foraminous member
spaced therefrom to form an unobstructed chamber; a
third transverse foraminous member positioned between
said pair of members and also extending across the in-
terior of the tubular member but movable relative there-
to; bodies of diffusion material between said pair of
foraminous members and on either side of said third
foraminous member, each of said curved surfaces hav-
ing different radii of curvature at areas on opposite sides
of said orifice, the combination of said curved surfaces
and said chamber and said liquid passage outlet opening
serving to promote even distribution of air and liquid
across said adjacent foraminous member.

References Cited in the file of this patent
UNITED STATES PATENTS

1,457,895 Campanella ..o ______. June 5, 1923
2,119,906 Dorman . ________ June 7, 1938
2,511,420 Thompson e June 13, 1950
2,577,025 Lundberg weeme Dec. 4, 1951



