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US. Cl. 239—343 19 Claims

This invention concerns improvements in and relating
to foam cleaning.

Cleaning and maintaining coarse fabrics such as carpets
is effected to an increased degree by means of cleaning
and maintenance agents which are applied in the form of
foam on the fabric, distributed and after a certain time
of action are removed again by brushing off, vacuuming
or beating out. The application heretofore was effected
by means of manual implements in which the cleaning
fluid is charged and the foam is formed and applied to
the floor covering by means of mechanically driven
brushes. This method of operation is cumbersome and
offers no guarantee for the forming of a dry foam and
its effective working into the fabric.

An object of the present invention is o provide a
method and an apparatus suitable for carrying it out by
means of which a practically completely dry foam is pro-
duced and applied effectively on the fabric, i.e. adapted
even to be charged into the lower lying regions of the
fabric.

According to the invention foam is produced by inject-
ing compressed gas such as compressed air into the liquid
treatment agent and force, by further impacting with
compressed gas, through an outlet passage containing a
screen and/or mesh and having a constricted cross-section,
and centrifuged onto the fabric.

As mesh or screen member any metal, textile or the like
screen or mesh may be used. Preferably however, a tubu-
lar screen or mesh member is provided having a mesh
reduction in the outlet passage corresponding to the cross-
sectional constriction. In this case marketable and hence
good value finished products, e.g. of plastics material,
metal wire or the like may be used. As pressure gas source
any device may be provided. Thus, for example, in the case
of large-size technical cleaning installations compressed
gas cylinders or stationarily installed blowers may be
used, whilst in individual domestic cleaning the conven-
tional vacuum cleaner may be employed as compressed
air source.

Carrying out the method of the invention in accord-
ance with the invention is effected by means of a container
to receive cleaning fiuid, the funnel-like constricted part
of which located above the liquid level is filled with a
screen and/or mesh and in which a pipe is retained which
immerses in the treatment liquid and is provided with
outlet openings and adapted to be connected to a com-
pressed air or compressed gas source. The funnel-like
extending end of the container is preferably bent sidewise
or extended diagonally downwards. In this way the foam
outlet opening in the upright working position of the
apparatus maintains a favourable position relative to the
working surface, whereby a constantly satisfactory im-
mersion of the gas supply pipe in the liquid is ensured.

The air supply pipe may comprise a pipe closed at its
free end and having holes, slots or the like for the gas
outlet formed in the pipe wall. With particular advan-
tage however there is used an all around closed pipe open
at its free end immersed in the lquid, in which a buoyant
ball is enclosed and which is closed by means of an elastic
cap, which has an opening deviating from the simple
circular shape, the notional circle having a smaller diam-
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eter than the ball enclosed in the pipe. Thus, for example,
it is possible to provide a closure cap having a circular
opening serrated saw-like at its edge, the saw-like ring of
serrations preferably being bent into the interior of the
pipe. The saw-like serrated opening may also be replaced
by an oval or square and a circular opening having slots
branching off laterally, the minimum internal diameter
of which is smaller than the diameter of the ball enclosed
in the gas supply pipe. This embodiment, apart from the
substantially simplified method of production, has the ad-
vantage that the supply of air forced into the treatment
liquid is constantly regulated automatically to the quantity
predetermined by the size of the foam outlet opening
provided in the container. Thus, for example, when the
pressure of the air introduced into the air supply pipe is
increased the ball is urged with greater force against the
elastic closure cap, whereby, corresponding to the elastic
deformation of the closure cap caused thereby, the outlet
openings are reduced. Owing to the direct dependency
of the supplied air upon the pressure on the one hand
and upon the size of the outlet openings on the other hand
the increase of conveying capacity resulting from the in-
crease of pressure is compensated by accordingly reduc-
ing the outlet openings. To obtain this effect it is of course
also possible conversely to replace a resilient cap in con-
junction with a rigid ball by a fixed cap in conjunction
with an elastic buoyant ball. The ball to obtain its buoyancy
may be a hollow ball or made of a light material,

A further essential advantage of such a constructiou
of the gas supply pipe also consists in reliably preventing
the gas passage openings from being blocked, as the
buoyant ball in the inoperative position floats on the treat-
ment liquid and hence in this position a considerably en-
larged communicating opening between the pipe interior
and container is exposed, through which any particles
of dirt possibly carried along can readily pass over into
the container. The particles of dirt hence collect in the
storage container whence they can readily be removed or
with the subsequent actuation be discharged together with
the foam.

The gas supply pipe may be secured with its open end
rigidly on the container wall, in which case a conical seat,
a bayonet catch or a threaded socket pipe is provided for
attached to a gas pressure hose, in the pipe end or in a
socket pipe of the side wall. It is however also possible for
the pipe to be inserted from above through the container
outlet for the emission of foam, in which case for closing
the container there is preferably provided a nozzle head,
for example, having a screw thread through or adjacent
to the opening through which the air supply pipe is passed
into the container. The essential advantage of this embodi-
ment consists in that the whole nozzle head comprising
the foam outlet opening and gas supply pipe in its essen-
tial parts may be made, for example, of plastics material
in one piece and hence at good value. The further ad-
vantage of this embodiment also consisis in that the screen
or mesh can be arranged coaxially about the pipe and
secured to the nozzle head, so that a unit is obtained
which is simply and readily secured and which, for ex-
ample for topping up or cleaning the container, may be
removed as a whole.

The gas supply pipe is preferably provided on its upper
end facing the pressure source with a non-return valve,
In this way if the gas supply pipe is inadvertently con-
nected to the suction pipe instead of to the pressure pipe,
for example of a vacuum cleaner, the liquid contained in
the container cannot be sucked into the vacuum cleaner.
As non-return valve any valve may be provided, for ex-
ample, a lip, flap or ball valve. In the event of using a
gas supply pipe having a buoyant ball enclosed in the
supply pipe a ball non-return valve is preferably used,
since in this case the ball serving the pressure medium
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conirol may simultaneously act as closure member for
the non-return valve. In this case it is only mecessary
to introduce a valve seating sleeve into the gas supply
pipe.

When carrying out the method according to the inven-
tion the foam is sprayed under pressure against the arti-
cle to be treated and in this manner also forced right into
the deeper layers of the fabric. Nevertheless it may be
convenient in certain instances to follow up the spraying
operation directly by a distributing and possibly a brush-
ing operation, for which purpose for example a roller
mounted so as to be rotatable on an axis may be used,
the roller comprising a number of elastic cylindrical discs
of a sponge-like material mounted at spaced intervals in
juxtaposition on the axis. By means of this device the
foam may be uniformly spread and a kneading action
supporting the cleaning effect obtained without the foam,
as in the case of using a solid axle progressively displaced
by the roller. An advantageous feature herein is the
mounting additionally of a brush or bristle ledge on a
crosshead of the device, adapted to assume such an an-
gled position relative to the brush that by slightly swing-
ing the handle it comes into action either on its own or
simultaneously with the roller in local succession.

The invention is illustrated by way of example in the
accompanying drawings, in which:

FIG. 1 shows a foam producing and foam applying de-
vice in section in accordance with the invention,

FIGS. 2 and 3 show alternative embodiments of such
a device are also shown in section,

FIG. 4 shows an enlarged fragmentary section of a gas
supply pipe used in the device of FIG. 3,

FIG. 5 is a plan of an alternative embodmient of a
closure cap, and FIGS. 6 and 7 show by way of example
embodiments of non-return valves for use in the gas sup-
ply pipes.

The apparatus shown in the drawing comprises in ac-
cordance with the invention a container 1 for receiving
cleaning liquid 2, the part 1e of which disposed above
the liquid level and serving the discharge of the foam
formed is funnel-like and houses a screen and/or mesh 4,
Further retained in the container is a pipe 5 immersing
in the cleaning liquid 2 and provided with outlet open-
ings, which is adapted to be connected to a compressed
air or compressed gas source. The funnel-like tapering
end 1a of the container 1—see more especially FIGS. 1
and 3—is bent so as to extend diagonally downwards,
whereby it is achieved that the foam outlet opening 15,
in an upright working position of the device, assumes a
favourable position relative to the working surface so
that a constant satisfactory immersion of the gas supply
pipe 5 in the liquid 2 is ensured.

As mesh or screen member any metal, textile or the
like sieve or mesh may be used. Preferably however a
tubular sieve or mesh member is used the width of mesh
of which is also reduced in accordance with the cross-
sectional constriction in the outlet passage. FIG. 1 shows
such a mesh, the width of mesh of which in the part of
the container 1 disposed directly above the liguid 2 is
substantially larger than the adjacent part in the foam
outlet opening 1.

The gas supply pipe may comprise a pipe closed at its
free end and having holes 6, slits or the like for the gas
ontlet formed in the pipe wall. Such an embodiment is
shown in FIGS. 1 and 2.

Preferably however there is used—see FIGS. 3 and
4—an allround enclosed pipe open at its free end which
immerses in the liquid, in which pipe a buoyant ball 7 is
enclosed and which is closed by means of an elastic cap
8 which has an opening ¢ deviating from the simple cir-
cular shape, the notional circle described thereby having
a smaller diameter than the ball 7 enclosed in the pipe.
Thus, for example, a closure cap may be provided having
a circular opening serrated saw-tooth-like at its edge 10,
the saw-tooth-like serrated ring 10 preferably being bent
over inwardly of the pipe 5. In place of a saw-tooth-like
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serrated opening it is however also possible to provide an.
oval, square or a circular opening having slits branching
off laterally, the smallest inner diameter of which is
smaller than the diameter of the ball enclosed by the gas
supply pipe. Such an embodiment is shown, for example,
in FIG. 5. It shows a cap base 11 with a laterally encir-
cling bulge 13 for slipping the cap over the pipe and a
circular opening 13, emanating laterally from the slits 14
and 14a into the cap base 11.

The above described embodiment of the gas supply
pipes has the particular advantage that the quantity of
air forced into the treatment liquid is constantly and auto-
matically regulated to a predetermined quantity by the
size of the foam outlet opening provided in the container.
Thus, for example, by increasing the pressure of air in-
troduced the ball is urged with greater force against the
elastic closure cap, whereby in accordance with the elas-
tic deformation of the closure cap the outlet openings are
reduced. Owing to the immediate dependence of the sup-
plied air quantity upon the pressure on the one hand,
and upon the size of the outlet openings on the other
hand, the increase of output given by the pressure in-
crease will be compensated by the corresponding reduc-
tion of the outlet openings. To obtain this. effect it is of
course also possible conversely to use instead of an elas-
tic cap in conjunction with an elastic buoyant ball or an
elastic cap in conjunction with an elastic ball. To obtain
the buoyancy of the ball 7, the latter may be produced
as a hollow ball or from a light material.

The gas supply pipe 5 may be secured with its open end
rigidly on the side wall of the container 1, in which case
in the pipe end or in a socket of the side wall there is
provided a conical seat, a bayonet catch or a threaded
socket for mounting the gas pressure pipe. Such a rigid
arrangement of the gas supply pipe in the container wall
is shown in FIGS. 1 and 3. ’

The gas supply pipe however may also—see FIG. 2—
be inserted from above through the container outlet for
the foam, in which case for closing the container a noz-
zle head 16 provided with a screw thread 15 having a
constricting foam outlet opening 17 may be provided
through the opening 18, through which the air supply
pipe 5 is passed, which by means of a pipe socket 19, 19a
arranged in the nozzle head 16 may be conneocted to a
compressed air source. The substantial advantage of this
embodiment consists in that the whole nozzle head com-
prising the foam outlet socket and gas supply pipe in its
most essential parts may be made—for example of plas-
tics material—in one piece and hence at good value. A
further advantage also consists in that the mesh 4 may be
arranged around the gas supply pipe and secured to the
nozzle head 16, so that the whole arrangement forms a
unit readily detached from the container. It is also possi-
ble in this way for the container to be cleaned or topped
up in a simple manner,

The gas supply pipe § is preferably provided at its up-
per end facing the pressure source with a non-return
valve. In this way, in the event of the gas supply inad-
vertently being connected to the suction pipe instead of
the pressure pipe of a vacuum cleaner, the liquid con-
tained in the container is prevented from being sucked
into the vacuum cleaner. In the case of FIG. 1 there is
even incorporated a so-called lip valve 20, comprising an
elastic tubular member having walls supported lip-like
one on the other between gas supply pipe 5 and connect-
ing socket 21 for the compressed gas hose, whilst in the
case of FIG. 2 a flap valve 22 is provided.

The flap valve 22 is shown enlarged in FIG. 6. It com-
prises a closure disc 23 inserted, in this embodiment, in
the nozzle head 19, the disc having a gas passage opening
24 and an elastic lip 25 serving the closure thereof. It is
of course also possible to provide a ball valve shown by
way of example in FIG. 7, comprising a ball socket 27
arranged in the gas supply pipe 26 with an enclosed
ball 28.

In the event of using the embodiment shown in FIG. 3
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a ball valve is preferably used, in which case it only
requires the arrangement of a ball seating sleeve 29 in
the end of the gas supply pipe 5 secured in the container
wall 1 or nozzle head 16. The ball 7 enclosed in the gas
supply pipe 5 in this case serves as valve member for
closing the valve sleeve 29 in the event of being con-
nected by mistake to the compressed air source.

For carrying out the method the liquid container is
connected with its connecting socket 29 or 21 to the
compressed air source, whereupon a pressure medium is
forced via the gas supply pipe § and the outlet openings
6 or 9, 10 into the liquid. Consequently foam is formed
which due to further impacting by a pressure medinm is
forced through the mesh 4 with continuous cross-section
reduction, whereupon a considerable speed is obtained.
The foam is then ejected at relatively high speed from
the outlet opening 1b or 17 and in this way is applied
to the fabric and charged extremely effectively therein.

I claim:

1. Apparatus for cleaning and maintaining coarse fab-
rics such as textile floor coverings comprising; a con-
tainer; a container bottom part for receiving a liguid
treatment agent; a container upper part adapted for dis-
charge of foam and being tapered inwardly and upwardly
away from said 'bottom part; a sieve in said upper part;
a gas supply pipe secured in said upper part, extending
into said bottom part and being adapted to be connected
to a source of compressed gas; and outlet openings in
said gas supply pipe communicating at least with said
bottom part.

2. Apparatus as claimed in claim 1 with an end part
of said upper part being curved over and extending
diagonally downwardly.

3. Apparatus as claimed in claim 1 with a tubular
mesh sieve, the width of mesh being reduced correspond-
ing to the taper of said upper part.

4. Apparatus as claimed in claim 1 with a closed wall
around said gas supply pipe and an open end in said
bottom part, an apertured cap mounted on said open end
and a buoyant ball housed in said pipe adjacent the cap,
in which irregular ball retaining edges bound the aperture.

S. Apparatus as claimed in claim 1 with an apertured
wall around said gas supply pipe and a closed end in said
bottom part.

6. Apparatus as claimed in claim 4 in which the open-
ing is circular and the edges serrated.

7. Apparatus as claimed in claim 6 in which the ser-
rated edges extend into said gas supply pipe.
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8. Apparatus as claimed in claim 4 in which the cap
is resilient and the opening is oval.

9. Apparatus as claimed in ¢laim 4 in which the cap
is resilient and the opening is square.

10. Apparatus as claimed in claim 4 in which the cap
is resilient and the opening is circular, with laterally ex-
tending slits.

11. Apparatus as claimed in claim 4 in which the cap
is rigid and the buoyant ball resilient.

12. Apparatus as claimed in claim 4 in which the cap
and the buoyant ball are both resilient.

‘13. Apparatus as claimed in claim 4, in which the
buoyant ball is hollow.

14. Apparatus as claimed in claim 1.in which the gas
supply pipe is rigidly secured to the container upper part.

15. Apparatus as claimed in claim 1 having a nozzle
head engageable with the container upper part, a tapered
outlet and a nozzle socket in the mozzle head, the gas
supply pipe being connected to the nozzle socket and
extending through the nozzle head.

16. Apparatus according to claim 15 in which mesh
fabric is disposed around the gas supply pipe and secured
to the nozzle head, forming a detachable unit therewith.

17. Apparatus as claimed in claim 1 with a non-return
valve in the gas supply pipe for preventing outlet of
liquid therethrough.

18. Apparatus as claimed in claim 17 having a flap
non-return valve.

19. Apparatus as claimed in claim 4 with a valve seat-
ing in the gas supply pipe, the valve seating and the
buoyant ball forming a non-return valve for preventing
outlet of liquid through the gas supply pipe.
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